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Abstract

We study the effects of international flow volatility on the productivity
of an economy, and the desirability of a capital control. Productivity is
endogenous, and depends on the allocations of resources. Entrepreneurs
can decide either to do a small or a large scale project. Due to financial
frictions, they require some funding that they obtain via the international
investors.International investors are of two types: short-term and long-
term. Short-term investors are subject to a shock to its opportunity cost
– a sudden stop. Thus, there is expected volatility in the interest rate.
We first show that entrepreneurs thus decide on smaller projects, as to
avoid the risk. The expected aggregate shock to the interest rate interacts
with the financial friction to generate misallocation. Secondly, a capital
control may be optimal. This is due to the fact that even though it reduces
liquidity, it also reduces expected volatility. This increases productivity
and therefore increases the supply of funds from long term investors, thus
partially offsetting the liquidity effect. A calibrated version of the model
is consistent with several stylized facts regarding sudden stops.

Keywords: capital controls, misallocation of resources, aggregate un-
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1 Introduction

Since the onset of the global financial crisis, capital fled to emerging market
economies in search for higher yields. There has been concern about the poten-
tial problems that would arise if those flows would reverse [IMF, 2018]. Calvo
[1998] coined the term “sudden stops” for sudden reversals in the current ac-
count with harmful consequences. The idea that restricting capital inflows may
reduce market volatility and help stabilize the economy has grown in popularity,
among both academics and policymakers [Blanchard et al., 2016, Gallagher and
Tian, 2017, Reinhart and Reinhart, 2008]. A number of countries has recently
recognized the costs of volatile capital flows and imposed restrictions on inflows.

In the standard neoclassical model capital controls can only be harmful. Rein-
hart and Reinhart [2008] suggest that capital inflow volatility to emerging mar-
ket economies often create financial vulnerabilities. From a different perspective,
Prasad et al. [2007] show that unrestricted financial flows may lead to overval-
uation of the currency and slower growth. A more recent literature emphasizes
the pecuniary externalities of capital flows.1 Capital controls can thus act as
a Pigouvian tax that can restore efficiency. Less is known about the role of
sudden stops on long term productivity.2

In this paper we study the effects of sudden stops on factor misallocation, and
the desirability of capital controls in this context. We include international in-
vestors into a model of factor misallocation and aggregate risk. We first show
that aggregate risk in the form of capital flight causes misallocation. We then
analyze how capital controls may change this allocation and thus have an effect
on aggregate productivity. We focus on an ex-ante evaluation of capital con-
trols, and remain silent on cyclical properties. In our model, harsher controls
limit liquidity but also its variance. In response, domestic entrepreneurs make
different investment choices.

We begin by presenting some stylized facts from the literature: international
capital flows are volatile and may reverse, and global factors are associated to
this reversal instead of domestic ones. Moreover, in the cross section of countries,
international flow volatility and growth are negatively related. Importantly,
before sudden stop episodes, there are surges in investment. Finally, countries
that are more volatile in their capital flows, tend to have smaller firms and lower
productivity.

We complement these facts by empirically exploring the relationship between
international flows volatility and output and TFP growth, and find a strong
negative correlation. We also present novel facts regarding capital controls and
productivity. We find that in countries with high financial development, capital
controls are associated to productivity gains, whereas in countries with low

1See Jeanne [2012] Korinek [2010], Bianchi [2011], Schmitt-Grohé and Uribe [2017], and
Uribe [2006].

2Notable exceptions are Ates and Saffie [2016], and Queralto [2013], discussed in the liter-
ature review.
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financial development the relationship is reversed.

Second, we present a simple model that illustrates the mechanism. The model
consists of four agents: workers, entrepreneurs, a bank and international in-
vestors. The economy lasts for three periods. Entrepreneurs are heterogeneous
in their skills, and must choose whether to enter. They can do a small scale
project or a large scale project and are subject to financial constraints. Inter-
national investors pledge their money to the country in period zero. These in-
vestors can be of two types: “short term” and “long term.” Short-term investors
receive with some probability an alternative investment opportunity, and can
withdraw the money by paying a transaction cost. Long term investors have no
option value of removing their money. The “sudden stop” happens when short
term investors receive a good investment opportunity. The bank pools all the
funds from international investors and allocates them to entrepreneurs, making
zero profits.

The main mechanism in the model is as follows. When some international in-
vestors may suddenly flee the economy, drying up the loan market, the interest
rate is expected to increase with some probability. Firms anticipate the need
of more expensive financing. To avoid financial distress, they decide on smaller
projects. This misallocation of resources causes an endogenous fall in produc-
tivity.

Absent capital controls, both short term and long term investors pledge their
money in the economy. Liquidity is high and the interest rate is low. Many
projects are produced, as financing is cheap and this relaxes the borrowing
constraints. This accounts for the observed surge of investment before sudden
stop episodes. However, the fact that many short term investors are present,
increases expected volatility in the rate, and entrepreneurs decide on projects
of lower scale.

A tax on removing capital flows decreases the option value for short term in-
vestors. This causes short term investors to self-select out of the economy and
avoid pledging their money in the economy altogether. Liquidity is lower, and
the interest rate increases. However, the variance in the future interest rate
is lower, making entrepreneurs take on larger investment projects, conditional
on their skills. There is an endogenous increase in productivity that persuades
more long term investors of investing in the economy. This partially offsets the
direct liquidity effect. Capital controls can help balance “better” liquidity at
the expense of “more” liquidity.

To explore the quantitative properties of our model, we include aggregate risk
and international investors in the setup of Buera et al. [2011]. The model
features occupational choice and financial frictions. Households can choose to
become workers or entrepreneurs in two different sectors. Sectors have different
scales and thus different financial needs. Financial frictions distort the allocation
of skills across sectors, and affect measured productivity negatively. Larger sec-
tors require more funds, thus becoming more vulnerable. In particular, skilled
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poor individuals do not produce in the larger sectors, and rich but incompetent
remain in business. International investors with random opportunity costs in-
clude aggregate risk in the interest rate. We show that large scale sectors are
more affected by international flows’ volatility. Modeling the behavior of inter-
national investors allows us to capture the effect of capital controls and evaluate
their desirability.

The model, preliminary calibrated to Argentina shows that the liquidity effect
is larger and thus capital controls are not desirable. However, for South Korea,
a less financially constrained economy, aggregate volatility may indeed be re-
sponsible for a decrease in aggregate productivity and a capital control of 1%
could reduce this gap.

Section 2 fits the paper in the literature. Section 3 reviews the facts regarding
sudden stops and volatility and growth. Section 3.1 shows new facts that we
uncover regarding productivity and volatility of capital flows. Section 4 presents
a three period model that captures the main insights. Section 5 shows the full
model and the preliminary results.

2 Literature Review

Our paper fits within the literature of volatility and growth. Methodologically,
we include endogenous productivity in an international setting and focus on
misallocation. In this way, our results complement the existent knowledge on the
effects of capital controls and the effects on financial frictions in the misallocation
of resources. Our results also relate to the literature on endogenous growth in
international economics.

Volatility and Growth. Ramey and Ramey [1994] established a negative
correlation between volatility and growth. There are few theoretical papers ex-
amining this relationship. Our contribution is to provide a micro-foundation
for this literature. Notably, Aghion et al. [2010] develop a model of credit con-
straints and the composition of investment to analyze the joint link between
volatility and growth. The spirit of our paper is very close to this work. Scott
and Uhlig [1999] also create two partial equilibrium models to bridge fickle in-
vestors and growth. In a way, we extend these models to allow for endogenous
entry, and include an international setting, while explicitly modelling the en-
dogenous productivity process. Our richer framework allows us to assess the
quantitative effect of capital controls.

Overborrowing and Capital Controls A recent theoretical literature char-
acterizes environments in which a policy of capital-controls is desirable. There
are several rationales for these controls: may for example help the adjustment
in economies with nominal rigidites [Schmitt-Grohé and Uribe, 2016, Farhi and
Werning, 2012]; alleviate the currency mismatch in domestic investors’ portfo-
lios [Caballero and Krishnamurthy, 2001], or they can be used to alter the terms
of trade dynamically [Costinot et al., 2014].

4



The largest branch of the capital control literature claims that it may improve
financial stability.3 Commonly to these models, there is an externality caused by
the failure to internalize the effect of an agent’s own spending behavior during
booms, a situation that is exacerbated by the presence of different frictions.
Our paper differentiates from this strand of the literature in that our focus is
on the composition of the borrowing and the quality of investment. Moreover,
we analyze misallocation of resources thus making our analysis suitable for long
run effects.

Endogenous growth and firm heterogeneity, We are not the first to include
endogenous productivity in an open economy. Some papers have included AK-
endogenous growth in open economy models.4

Closest to our paper, Ates and Saffie [2016] incorporate endogenous technical
change and firm selection into a small open economy framework to study the
productivity costs of sudden stops. They build on the endogenous growth model
of Klette and Kortum [2004]. They link short run financial crises with long-run
output losses through distortions in firm entry. Firms born during the credit
shortage are fewer, but better due to the bank’s selection of most promising
projects . Andreasen et al. [2018] study the microeconomic effects of the capital
controls. They build a general equilibrium model with heterogeneous firms and
financial constraints. Capital inflows depress the local economy due to the credit
restriction.

Our paper differentiates from these in several aspects. First, we highlight the
difference in quality of firms before the sudden stop takes place due to a different
financial friction. Second, we explicitly model international investors. Third,
productivity in our model is endogenous due to factor misallocation.

Misallocation. The misallocation of resources has been proposed as a main
driver for differences in productivity across countries [Restuccia and Rogerson,
2017]. Several potential causes for misallocation have been provided, but a large
piece has focused on the role of financial frictions and occupational choice.5 This
literature, however, has largely neglected the role of aggregate shocks, which are
the center of our paper.6

The quantitative section of our paper, builds on the two sector model with
occupational choice and financial frictions of Buera et al. [2011]. We incorporate
aggregate uncertainty on the interest rate. The uncertainty on the interest rate
interacts with the financial constraints to amplify the misallocation of factors.
We model the behavior of international investors to assess the scope of welfare
improving capital controls.

3Benigno et al. [2016] Bianchi [2011], Uribe [2006], Schmitt-Grohé and Uribe [2017], Uribe
[2007], Korinek [2010], Jeanne [2012], Benigno et al. [2016].

4See Gornemann [2014] and Queralto [2013].
5See, for example, Caselli and Gennaioli [2013], Erosa and Hidalgo Cabrillana [2008], Midri-

gan and Xu [2014].
6Moll [2014] Jeong and Townsend [2007] and Buera and Shin [2013], do consider aggregate

dynamics but focusing on transitions across steady states.
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3 Stylized Facts

There are several stylized facts that both motivate and guide this paper. In this
section, we provide a brief overview of facts from the literature. In the next
subsection we unveil some new facts that directly relate to this paper.

1. There is a negative link between volatility and growth. Ramey
and Ramey [1994] provide cross country evidence of the negative link
between volatility and growth. Importantly, they find that this is not due
to lower investment. In Section 3.1 we document that this is also true for
international capital volatility as well. Figure ?? shows this relationship.

2. International capital flows are volatile and can quickly reverse,
but there is also retrenchment. Net capital flows are volatile and
pro-cyclical, and decline during crises. [Dornbusch et al., 1995, Kamin-
sky et al., 1998]. Middle-income countries are particularly more prone
to experience large reversals in their capital flows. Figure ?? shows that
international capital flows quickly reverse, whereas this relationship does
not appear for the case of foreign direct investment.

Broner et al. [2011] analyzes the behavior of gross capital flows, since
flows by foreign and domestic agents are likely driven by different factors.
They find that gross capital flows are procyclical. Moreover, during cri-
sis, gross capital flows collapse or retrench (i.e, domestic agents reduce
their investments abroad.). Caballero and Simsek [2016] document that
international capital flows are volatile and that there is also retrenchment.
Milesi-Ferretti and Tille [2011] document similar facts.
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3. Volatility in capital flows is associated to volatility in output
Vúletin et al. [2018] studies the composition of capital inflows (i.e, whether
they are portfolio investment or foreign direct investment) on output
volatility. They show that output volatility depends positively on the
volatility of FDI and portfolio investment, and bring attention to the role
of the correlation between different inflows and not just their raw amounts.

4. Global, instead of domestic, factors are responsible for the re-
versals. Broner and Rigobon [2004] find that capital flows in emerging
countries are much more volatile than in developed countries. Moreover,
domestic fundamentals explain very little of the dynamics of capital flows.
Eichengreen and Gupta [2016] show that the frequency and duration of
sudden stops have remained largely unchanged, but global factors appear
to have become more important relative to country-specific characteristics.

5. Investment surges pre-sudden stop. Another empirical regularity
is that growth in developing countries tends to be more skewed than in
developed countries [Bekaert and Popov, 2012, Prasad et al., 2007]. This
is due to the fact that in developing countries there are often fast surges
in investment and growth.

Our paper is consistent with these facts. The sudden stop results from a change
in external conditions and the dynamics of productivity depend on firm entry
and exit. Second, we explain the retrenchment and the differential behavior
of gross and net capital flows via the behavior of long term investors. Our
paper attempts to model how these two types of flows may be related, and
how that behavior can be endogenous to a policy tool (i.e, the capital control).
Finally, the model is consistent with the pre-sudden stop surge in output. We
highlight that this surge may not be of high quality funds, and show the scope
for intervention in this context

3.1 Empirics

Now we present some new additional facts. We make no claim of causality,
but instead present conditional correlations regarding the relationship between
capital flows, capital controls, and productivity.

Data. We use data from the Penn World Tables [Feenstra et al., 2015] for
productivity and country characteristics. We merge this database with the
capital control dataset from Fernández et al. [2015]. To control for frequency of
financial crises we use the dataset by Reinhart and Rogoff [2009]. To maximize
coverage we focus on the period 1980-2014, as data for before 1980 is sparse
for international flows. Data from capital controls starts in 1995, therefore we
focus on that subsample when dealing with that variable. Finally, data from
firm size distribution across countries is from Poschke [2018]. We favor using
yearly averages (as Ramey and Ramey [1994]) instead of exploiting the panel
structure of the data. This allows us to focus on long run effects on productivity
and capital controls, partially accounting for endogeneity.

7



Fact 1. There is a negative relation between international flow volatility and
productivity and growth

Figure 1 shows the relationship between TFP Growth, GDP Growth and in-
ternational flow volatility. The figure is obtained after eliminating outliers. To
explore this relationship further, we run a cross sectional regression. In partic-
ular, we use the following specification,
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Figure 1: Fact 1. Negative relationship between measures of growth and inter-
national flow volatility.
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yi = α1V AR(GDP )i + α2V AR(IF ) + α3
¯IF + Xβ

Where i represents a country. The dependent variable, yi, is average GDP
growth in specification (1), average capital growth in specification (2) and TFP
in specification (3). V AR(GDP )o is average output volatility , V AR(IF )i is
average capital flow volatility and ¯IF i are mean capital flows in country i. X
is a vector of controls including initial human capital, initial output per capita,
average investment, average population growth, initial frequency of financial
crises, and country income group. Results are in Table 1. Higher international
flows are associated with more growth, but volatility of both international flows
and output are associated to lesser growth and a lower productivity.

GDP Growth Mean K growth TFP

Mean Flows 0.125*** 0.137*** 0.0108
(0.0176) (0.0240) (0.0105)

Flow Volatility -0.0795*** -0.144*** -0.0272***
(0.0146) (0.0200)

GDP Volatility -0.120*** -0.128*** -0.245***
(0.00931) (0.0127) (0.0126)

Observations 2,501 2,501 2,501
R-squared 0.385 0.341 0.362

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Table 1: Fact 1.

Fact 2. Countries with more volatile capital flows have smaller firms on aver-
age.

Poschke [2018] finds that the entrepreneurship rate and the fraction of small
firms fall with per capita income across countries, while firm mean employment
rises with per capita income. A natural question to ask is whether this is also
related to international flow volatility.

We use the data from Poschke [2018], that covers only 40 countries for which we
have data on output volatility, and developing countries are underrepresented.
Despite these limitations of the data, we can still observe that large volatility
in international flows decrease firm size. A regression analysis (not reported)
confirms this fact.

In Figure 2 we can observe the negative relationship between international flow
volatility and firm size.

Fact 3. Capital controls are associated to productivity gains in countries with
high financial development. The relationship is reversed for countries with low
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Figure 2: Fact 2. Negative relationship between firm size and international
flow volatility.

financial development.

We now consider the effects of capital controls on productivity and growth. We
divide the sample in two, depending on the level of financial development. For
this we use IMF’S financial development index.

In Figure 3 we can observe a weak but positive correlation between capital con-
trols and TFP. Even if weak, We find this unconditional correlations surprising
and at odds with most theoretical work. On the other hand, there is a negative
relationship for those countries with low financial development.

We expect capital controls to be endogenous to crises. As such, we would expect
capital controls to rise when there are negative shocks to output. By using long
run averages we partially control for this source of endogeneity. To further
investigate this effect using econometric analysis, we expand the set of controls
by adding the frequency of crises from Reinhart and Rogoff [2009]. Results of
are in Table 2.

4 Three period Model

In this section we present a simple model that captures the mechanism underly-
ing our explanation for the facts, as well as the rationale for the existence of an
optimal capital control. The economy lasts three periods, t = 0, 1, 2. There are
four types of agents: workers, potential entrepreneurs, a bank, and international
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Figure 3: Fact 3. Relationship between capital controls and growth depending
on financial development. Left panel: above median financial development.
Right panel: below median financial development.

investors.

The timing of the game is in Figure 4. There is a unit mass of workers that
supply labor inelastically. Potential entrepreneurs can decide to enter and be-
come entrepreneurs or stay out and remain out of the production process. This
decision takes place at t = 0. There are two potential projects to carry on, A or
B, for which entrepreneur i has heterogeneous skills, zij for j ∈ {A,B}. When
entrepreneurs need to make the entry decision, they know the distribution of
skills but not their own idiosyncratic skills. To find this out, they need to pay
a known heterogeneous utility cost, ci. This assumption allows us to have a
mass of entrepreneurs that changes with financial conditions. We assume that
the entrepreneurs commit to a project and setup up the factory by paying the
entry utility cost. This is a simplified way of including irreversible investment
in our model.

Once in the market, entrepreneurs decide on an investment project (A or B) of
different scales. Importantly, they also face a financial constraint as the project
requires working capital to be obtained from the bank at a rate which is random
and will depend on the behavior of international investors. Moreover, there is
also a shock to their financial wealth that is realized in this period.

There is a competitive bank that uses funds from the international investors and
pools it to lend them to the entrepreneurs. The interest rate is determined by the
demand and supply of funds via a representative bank. For the entrepreneurs, it
is random in t = 0, since they are uncertain of how many international investors
will bring their money. Its true value will be revealed in t = 1.

International investors pledge the money into the country at the beginning of
the period. International investors are not deep-pocket, and can therefore put
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Above median Below median

K Control 0.004*** -0.017***
(0.0001) (0.001))

Mean Flows 0.261*** 0.221***
(0.0142) (0.0123)

GDP Volatility 0.0341 0.0312
(0.019) (0.02)

Observations 610 610
R-squared 0.279 0.289

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Table 2: Fact 2.

Firms pay utility
cost to setup firm
Foreign investors
pledge money in country

t = 0 t = 1 t = 2

Bank makes
WK loans

to entrepreneurs
Capital Flight

Firms produce
and pay back debt

Figure 4: Timing of the model
;

at most one unit of the asset in the economy. They are heterogeneous in their
alternative investments, thus the number of investors pledging their money de-
pends on the offered domestic interest rate. Investors are also different in one
important dimension: they can be short term (ST ) or long term (LT ). Short
term investors will receive with probability λ an alternative investment in t = 1.
They can remove the pledged money from the economy by paying a transaction
cost κ. Long term investors do not receive such alternative opportunity, and
thus their pledged money stays in the economy until t = 2. This ”sudden stop”
or increase in the outside opportunity of the short term investors is what causes
variability in the interest rate.

4.1 Entrepreneurs

There is a mass of potential entrepreneurs, indexed by i. They must make an
enter decision and commitment to a project before knowing the interest rate.
Once they decided to enter, they receive a financial shock. If they have enough
assets to operate they will carry on the project. They have an concave utility
function and they derive happiness from consuming their profits, u(π).
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4.1.1 Investment Projects

Each potential entrepreneur, once it decides to enter the market, can opt for
two projects, A or B. Both projects have a linear technology, ya = An and
yb = Bn. Each project requires paying workers via entrepreneurs assets, a0.
Each project also has a fixed cost κa and κb respectively. We assume without
loss of generality that κa ≥ κb = 0; that is, project A is larger than project B.
To finance this fixed cost, they can borrow from the bank at a rate r that is not
known with certainty when the entrepreneur decides to carry on the project.
They have assets a0 that are used to pay working capital and they receive a
shock ai ∼ P (·) that they can use to fund their fixed cost.

The entrepreneur’s idiosyncratic skill scales profits for analytical tractability,
an assumption that will be relaxed in the quantitative model. Therefore, the
expected profits for each project are simply

EπiA = max
nA

E
{

(zAna − wnA − κA(1 + r)) zAi , 0
}

EπiB = max
nB

E
{

(zBnB − wnB) zBi , 0
}

subject to
wn ≤ φa0

κj(1 + r) ≤ φai

where φ is the financial friction. They face two financial constraints. The first
financial constraint is simply to put a limit to the size of the firm, given linear
technology. The second one is the relevant to explain the financial constraint
channel, where κj = {κA, κB}. Given the linearity of profits, the entrepreneur
will satisfy the first constraint with equality if it decides to produce.

Expectation is taken over the interest rate, which is the only aggregate random
variable, and the shock to assets. Notice that we allow for the possibility of not
producing if the interest rate becomes high enough for profits to turn negative,
once the entry cost is already sunk.

Given that our focus is welfare, we define efficiency of projects according to the
following definition.

Definition 4.1. Project j is efficient for agent h if for V ar(r) = 0, πjh ≥ π−jh
for j ∈ {A,B}.

Notice that the efficient project is different for households with different shocks,
it is the project in which an entrepreneur has a comparative advantage in the
absence of aggregate risk.
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4.2 Entry

Each households has to pay an entry cost cie to find their productivity in each
project, zij for j ∈ {A,B}. The idiosyncratic productivity is taken from a joint
continuous distribution, f(zA, zB), with positive domain. Entrepreneurs entry
costs are heterogeneous and come from an accumulated distribution C(·). Each
entrepreneur knows in advance its own cost. Potential entrepreneurs will become
entrepreneurs if the expected value of producing is higher than their entry cost.
They derive utility from a concave function u(c), where their consumption is
the residual profits if they decide to produce. Expected entry benefits are the
maximum between each project and opting out, where they get an outside option
u set to an arbitrarily small value,

ve =

∫
max

{
Eu
(
max

(
π(ziA, r

)
, π(ziA, r)

)
, u
}
f(zA, zB)dzAdzB , (1)

The expectation inside the integral is taken over the possible realizations of r.
Given that the RHS in equation 1 is a constant for households ex-ante, there
is a cutoff for the entry costs, c̃, such that all entrepreneurs with lower c will
enter. Thus, the mass of entrants, M is given by

M = C(c̃)

where C(·) is the cumulative distribution of entry costs. Entry costs (ci) are
sunk utility costs paid by the entrepreneurs. If they decide to operate, they
need to pay the working capital in advance using its assets, and the setup cost
of the firm via bank loans. Notice that some of these entrants will not operate,
if they have an adverse shock to their assets in the interim period.

4.2.1 Selection of Projects

The convenient way of scaling the profits by the productivity allows us to char-
acterize easily the selection of projects as in Proposition 4.2.

Proposition 4.2. z̃i =
ziA
ziB

is a sufficient statistic for the relative decision of

projects if a0 ≥ max{zA, zB}

From Proposition 4.2, it follows that from the total mass of entrants, M , the
selection between projects will depend on the the relative distribution of skills

between projects, z̃ = zA

zB
. In this way, the mass of each project will be

MA = H(z̃)M(c̃)P (ai ≥ 1

φ
κA(1 + r))

MB = (1−H(z̃))M(c̃)

where H is the cumulative distribution function of the relative skill distribution,
MA and MB are the masses of projects A and B. Notice that M is the total
number of entrants, but there is a mass MN = H(z̃)M(c̃)P (ai ≤ 1

φκA(1 + r))
that does not operate due to the financial friction.
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4.3 International Investors

There is a mass of international investors heterogeneous in their opportunity
costs in time zero. They decided to ”pledge” their money at t = 0 but transca-
tions will only happen in t = 1. This is for analytical tractability and simplifying
the non reversibility of capital accumulation and the uncertainty over the inter-
est rate when entrepreneurs decided their investment.

International investors can be of two types: Short Term (ST ) and Long Term
(LT ). They differ in the fact that ST investors face a shock to their oppor-
tunity cost r′ in t = 1 with probability λ, which plays the role of the sudden
stop. Opportunity costs R∗ at time 0 are known for each investor, and follow a
cumulative distribution Γj(R∗) ∈ [0,∞) for j = {LT, ST}.

We make three simplifying assumptions,

Assumption 4.3. • 1 + r′ ∈ [κA,
φa0(A−w)

κA
]

• (ΓL)′ is small

• λ ≤ 1
2

This is purely to simplify the algebra and illustrate the mechanism. The first
assumption ensures that profits never turn negative, when the shock realizes and
that all ST investors exit the domestic market and none of them is persuaded by
the higher domestic interest rate. The second assumption relates to the elasticity
of entry of long term investors, simply stating that long term investors do not
react very strongly to changes in domestic interest rates. The last assumption
ensures that sudden stops are rare.

Short Term Investors. ST investors will get a rate r from lending to the do-
mestic bank. They pledge an amout of funds in an economy at t = 0. However,
they receive with probability λ an alternative, exogeneous, investment opportu-
nity of r′ in t = 1. To remove the pledged money from the economy, they need
to pay a cost of τ . We make the following assumption regarding the shock r′,

Thus, their expected profits are

Πi
ST = max

{
λ(r′ − τ) + (1− λ)r,R∗i0

}
Denoting R̄∗ST ≡ λ(r′−τ)+(1−λ)r short term investors will enter in an amount

ST = ΓS
(
R̄∗ST

)
Long Term investors. LT investors have the same characteristics as ST
investors but with no shock to opportunity cost. However, with probability
λ they will be the only ones in the market and they will get the equilibrium
interest rate when only long term investors are in the market, rH .
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Πi
LT = max

{
λrH + (1− λ)r,R∗i0

}
Denoting R̄∗LT ≡ λrH + (1− λ)r, the mass of long term investors will be

LT = ΓL
(
R̄∗
′

LT

)
4.4 Bank

The bank pools the money from international investors and makes loans to all
entrepreneurs in the economy at the same interest rate. Depending on whether
the shock is realized, the bank will offer the loans at different rates. The rate in
normal times is rL and the rate in case of a sudden stop is rH . Since international
investors are not deep pockets but each one supplies one unit of money, the total
supply of funds is given by (L(r)+S(r)). The zero profit condition for the bank
determines the equilibrium interest rate:

(S(r) + L(r))(1 + r) = (κAMa(r) + κBMb(r))

4.5 Analysis

We start by characterizing the interest rate for the case of normal times and the
case of sudden stops.

Proposition 4.4. If Assumption 4.3 holds, then there are two interest rates,
rH with probability λ, and rL with probability 1− λ and rH ≥ rL

The last statement on the proof requires that the elasticity of long term investors
to the interest rate to not be too large for the result to hold. Otherwise, they
would overflow the market afterwards and decrease the interest rate.

Now we turn to characterizing the incentives to do the different projects, which
is one of the central results in this paper. In a nutshell, it claims that volatility in
the interest rate will affect the allocation of resources towards smaller projects.
An expected increase in the interest rate distorts the selection of projects mak-
ing the smaller ones safer.

Proposition 4.5. If V ar(r) = 0, the allocation is constrained efficient. V ar(r) >
0 distorts project selection towards smaller projects.

The above mentioned proposition states that the low scale project becomes more
profitable, on average, the larger the λ. In other words, the risk of sudden stop
increases the expected interest rate. This affects proportionately more the prof-
its of the large scale project. Facing this uncertainty, the marginal entrepreneur
will decide towards the smaller (safer) project. Now we continue to characterize
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the effects of the Short Term investors on the economy.

Proposition 4.6. (Surge pre-sudden stop). An increase in ST , increases the
mass of entrepreneurs and decreases z̃.

The presence of Short-Term investors has two effects. On the one hand, in-
creases liquidity, and on the other, increases the expected interest rate in the
case of sudden stop. The difference in interest rates in the two scenarios is what
causes the preference for the smaller project. However, an expected hike in the
interest rate also affects potential entrants. Proposition 4.6 states that if the
sudden stop is unusual, the effect that dominates is the liquidity effect. In other
words, the negative effect of the expected risk does not compensate the effect
on cheaper credit. This creates a surge in investment on the extensive mar-
gins: more firms are created. However, the cutoff for entrepreneurial decision
is lowered. This means that more firms are created, but the expected variance
makes these entrepreneurs choose for low productivity projects. We finalize by
characterizing the effects of a capital control.

Proposition 4.7. (capital controls) Under Assumptions 4.3, imposing a capital
control of τ ′ = κA

λ ,

1. Increases rL,

2. Decreases rH − rL

Proposition 4.7 states the various effects of the capital control. First, by de-
creasing the option value for international short term investors, it persuades
them to self-select into not entering the economy. This increases the interest
rate rL in normal times, thus causing a negative liquidity effect. The liquidity
effect by ST investors is partially offset by the increase in LT investors, thus
decreasing rH − rL. The capital control cannot control the sudden stop but it
can affect the variance (i.e, the difference in interest rates in the two scenar-
ios). The lower expected difference in interest rates increases productivity via
a change in z̃, that makes more entrepreneurs self select into the large project.
This is the variance effect. The increase in rL decreases the firm entry due
to the financial constraint. This increases productivity if the firms were not
financially constrained to start with, as otherwise the liquidity effect is larger.
The increase in productivity causes an offsetting effect on liquidity, via higher
financing needs from Long Term investors. Given that there are two contrasting
effects, there is a clear trade-off in the optimal level of capital controls, which
is a quantitative question. This is summed in the following Lemma.

Lemma 4.8. Given a capital control of τ ′ = κA
λ ,

For φ > φ̄ it decreases productivity

For φ < φ̄ it increases productivity
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The point here is that when financial frictions are large, the liquidity effect is
more important. Thus, reducing the amount of international investors at the
expense of less variance is not worthy. However, for countries with low financial
frictions, the effect of reducing the variance can be worthwhile.

In the next section, we embed this mechanism in a quantitative model to explore
how relevant this channel is.

5 Quantitative Model

This section presents a model very similar to Buera et al. [2011]. This model
include occupational choice between two sectors of different scale and working,
with financial frictions. We include in this Buera et al. [2011] setting the key
elements from the theoretical model. Namely, we include aggregate risk in the
interest rate and we model the behavior of heterogeneous international investors
via the representative bank.

There are four sectors in the economy: S (akin to services), M (akin to man-
ufacturing), B (financial intermediary) and F (foreign investors). Sector S is
small scale, whereas sector M is large scale. Output from S is only used for
consumption, whereas goods from M are used for consumption and investment.

Households are infinitely lived. There are N households with different levels
of idiosyncratic talent for each activity z = (zM , zS) and different levels of
financial wealth, a, which is endogenous. Entrepreneurial talent is drawn from
a distribution µ(z). Each “idea” persists with probability γ. Otherwise, it dies
and a new vector of ideas is received from µ(z).

Each individual faces an occupational choice in each period. They can become
workers, or entrepreneurs in S or M . Entrepreneurs can only have one estab-
lishment and ideas cannot be traded or seized. Their occupational choice will
depend on their skills and assets. There is a borrowing constraint such that
access to assets is limited due to a financial friction. The bank will offer a loan
to finance the projects at a unique interest rate for all investors. Banks make
zero profits and pool funds from international investors and households that
want to save. The interest rate is random as international investors pledged
their money but may receive an alternative investment opportunity after the
occupational choice has been made but before funds were lent. We denote the
occurrence of the shock ξ with ξ ∈ {0, 1}, and assume it to be iid. Households
use the expected interest rate to make decisions. The timing of the model is in
Figure 5. To simplify the model, we assume all the lending is intraperiod, so
that a ≥ 0.

Households. The individual state variables are the wealth at the beginning
of the period and the vector of talent, z. The aggregate state variable for the
worker is the interest rate, r that depends on the occurrence of the shock ξ. She
chooses between the three possible activities by discounting the future flow of
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z′ ∼ µ(z′)

z′ ∼ µ(z′)

Figure 5: Timing of the Quantitative Model

utility of each choice: the utility of being a worker, vW (a, z, ξ), the value utility
of being an entrepreneur in each sector j, vj(a, z, ξ) for j = M,S. Optimal
occupation choice is given by

v(a, z, ξ) = max
o

{
vW (a, z, ξ), vS(a, z, ξ), vM (a, z, ξ)

}
(2)

where o(a, z) ∈ {W,S,M}. The value of being a worker is given by

vW (a, z, ξ) = maxc,a>0 u(c) + β {γv(a′, z) + (1− γ)Ez′v(a′, z′, ξ)}
s.t

p · c+ a′ ≤ w + (1 + r′)a

where c = (cM , cS) is a vector of the two types of consumption and p = (pM , pS)
is a vector of prices, normalized to p = (1, pM/pS), so that the price of man-
ufacturing is the numeraire. Even though the worker does not use her en-
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trepreneurial skills, the utility does depend on z. This is because she may
implement them at a later date when it acquires the necessary assets if her idea
do not die. The individual is assumed to supply labor inelastically if she works,
thus w × l = w is the labor income. It receives (1 + r′) on assets lent and will
take a′ assets for next period.

Alternatively, a household may decide to become an entrepreneur in sector M
or S. The value function is, in that case,

vj(a, z, ξ) = maxc,a>0,k,l≥0 u(c) + β {γv(a′, z, ξ) + (1− γ)Ez′v(a′, z′, ξ)}
s.t p · c+ a′ ≤ pjzjf(k, l)−Rk − wl − (1 + r′)pjκj + (1 + r′)a

k ≤ k̄(a, z, ξ, φ)

Next period, this entrepreneur will remain a with the same ideas and face the
new occupational choice, or have a new set of ideas and decide whether to work,
continue being an entrepreneur in the same sector, or becoming an entrepreneur
in a different sector. The budget constraint is the only difference with the
worker. Income for an entrepreneur is the value of output, pjzjf(k, l) where
zj is the skill in sector j, and k, l are the amount of capital and labor in the
establishment. As in Buera et al. [2011] and Lucas Jr [1978] we assume a limited
span of control thus obtaining diminishing returns to scale in the variable factors.
They need to rent capital at rate R, pay workers w × l, and pay the fixed cost
to operate κ. This fixed cost is denominated in units of the sector’s output, and
must be paid in each period. The driver of the results is that we assume (as in
Buera et al. [2011] and Rossi-Hansberg and Wright [2007]) that the financing
needs for the manufacturing sector are greater than those in the service sector:
κM > κS . This introduces a kink in the value function, creating a minimum
scale of firm equal to zjf(k, l) ≥ (1 + r)κj . Moreover, there is a limit to the
amount of capital that can be obtained for each entrepreneur equal to k̄. As in
Buera et al. [2011], this is an endogenous borrowing limit based on enforceability
of contracts. This is given implicitly by

max
l
{pjzjf(k, l)−Rk−wl}−(1+r′)pjκj+(1+r′)a ≥ (1−φ) max

l
{pjzjf(k, l)−wl}+(1−δ)k

International Investors. Foreign investors do not face a recursive problem,
but infinite one period problems. They can be of two types, short term (ST )
and long term (LT ). They are not deep pocket and have one unit of assets
to put in the economy. They pledge an amount of money to the economy
at the beginning of the period. They face heterogeneous opportunity costs to
their investment R∗ from a cumulative distribution Γj , with j = {LT, ST},
with positive support. Short term investors receive an alternative investment
opportunity r′ with probability λ after the occupational choice is done but before
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funds are extended. They need to pay a cost τ to remove their money from the
country. Thus, their strategies are to remain or to exit; with probabilities 1−λ
and λ, respectively. Long term investors do not receive this opportunity cost but,
if the short term investors receive the shock, they receive the new equilibrium
interest rate, rH . The profit functions are, then,

Πi
ST = max

{
λ(r′ − τ) + (1− λ)r,R∗i0

}
Πi
LT = max

{
λrH + (1− λ)r,R∗i0

}
Bank. The bank solves a static problem in which it makes zero profits by of-
fering a contract such that R = r′ + δ = R∗; i.e, the interest on the loans for
the fixed cost is the same as the rate on deposits for capital, that depreciate at
rate δ. Moreover, they will balance the needs of capital, K with total amounts
of available funds, from both domestic and international investors.

Equilibrium Conditions. A competitive equilibrium is an time varying distri-
bution of wealth and ideas G(a, z, ξ) with the marginal distribution of z denoted
µ(z), policy functions {cS(a, z, ξ), cM (a, z, ξ), a′(a, z, ξ), o(a, z, ξ), l(a, z, ξ), k(a, z, ξ)}
and a rental limit k̄j for j = S,M , and prices {p(ξ), r(ξ), R(ξ), w(ξ)} such that

1. Given the rental limit and prices, the HH solves (1)

2. Financial intermediaries make zero profits, R = r + δ

3. Rental limits k̄j are the most generous satisfying

max
l
{pjzjf(k, l)− wl} −Rk − (1 + r)pjκj + (1 + r)a ≥ (1− φ)a

4. Goods market clear∫
k(a, z, ξ)G(da, dz, ξ) =

∫
aG(da, dz, ξ) + ΓS(a, z, ξ) + ΓL(a, z, ξ)∫

l(a, z, ξ)G(da, dz, ξ) =
∫
S,M

G(da, dz, ξ)∫
cS(a, z, ξ)G(da, dz, ξ) =

∫
S

[zSk(a, z, ξ)αl(a, z, ξ)θ − κS ]G(da, dz, ξ)

5. Joint distribution of wealth and ideas is a fixed point of

G(a, z, ξ) = γ

∫
G(da, dz̃, ξ) + (1− γ)µ(z)

∫
G(dã, dz̃, ξ)

where Γi(a, z, ξ) with i = {ST,LT} are dependant on the states even though
they are not part of a recursive structure, given that they depend on equilibrium
interest rates.
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6 Parametrization, Calibration and Solution Method

We calibrate the model to both Argentina and United States. We use the same
targets as Buera et al. [2011]. We use the following instantaneous utility function

u(ct) =
1

1− σ

(
ψc

1− 1
ε

S,t + (1− ψ)c
1− 1

ε

M,t

) 1−σ
1− 1

ε

The preference parameters are set to standard in literature; σ = 1.5 and ε = 1.
The distribution of abilities is a Pareto function with tail η = 10, as to match the
top 10 percentile employment share. The production function is Cobb-Douglas,
zik

αl1−θ, and we set the parameters to α
1/η+α+θ = .3, where .3 is the capital

share. Depreciation is set to δ = 0.06.

Moments USA ARG Parameter

Top 10-percentile employment share .69 .72 η
Top 5-percentile earnings share .79 - α+ θ
Top 10-percentile earnings share - .86 α+ θ
Average scale in services 14 3 κS
Average scale in manufacturing 47 12 κM
Establishment exit rate .10 .10 γ
Manufacturing share of GDP .25 .15 ψ
Interest rate .04 .09 / .07 β
Interest rate under SS .13 / .14
Share of LT 10%
Share of ST 15%
Probability of sudden stop .20 λ

Table 3: Calibration targets

The probability of a sudden stop from Eichengreen and Gupta [2016], where
sudden stops in Argentina happen approximately once every 10 years. Buera
et al. [2011] calibrate their model to the USA and then change the financial
friction across countries. We need to calibrate all parameters simultaneously.
The parameter φ, the need for external finance, but as in Buera et al. [2011]
varies from 1 (perfect credit markets) to 0 (complete self funding). For the time
being we set this parameter to 0.5. For the interest rate we use data from the
sudden stops of Argentina in 1998 and 2001. Long run average of private credit
in Argentina is 35 % of GDP. Thus, we calibrate international investors (short
and long term) to be 20% of Private Credit.

In the 1995 episode of sudden stop, the capital flows by foreign investors was of
7% of GDP. Short Run foreign investors under this measure are set to be 20%
of all foreign funds.

Alternatively, we also calculate the share of short term investors using changes in
reserves during sudden stops. In the 1995 sudden stop of Argentina, the change

22



in reserves was equivalent to 12 % of Private Credit [Broner et al., 2011].

We assume a uniform distribution for the opportunity costs of investors, but
also perform robustness to Pareto distribution.

Solution Method. The standard solution method for a problem with het-
erogeneity and aggregate risk would be Krusell and Smith [1998]. With an
aggregate shock, the state variable should be the complete cross-sectional dis-
tribution capital and occupations. Krusell and Smith [1998] approximate this
object using some key moments, and then check for consistency. The algorithm
may be very slow for a model of this size, and there is no theoretical expectation
for convergence.

We decided to incorporate the variance of the interest rate as a selection between
two steady states: shock and no shock. In this way, occupational choice happens
before the shock is realized, and the agents make two consumption and saving
decisions; one for each aggregate state. Therefore, o(a, z, ξ) becomes o(a, z), and
the distribution of ξ (i.e, the probability of sudden stop, λ) is the only relevant
variable. We solve for these two steady states simultaneously to make sure all
prices and occupational choices are consistent. We consider this parsimonious
way to include aggregate expected variance an “anti-MIT” shock; meaning that
it is an expected shock that never happens. Details of the algorithm are in
Appendix B.

7 Quantitative Results

The fitness of calibration is in Table 4. The model does well in explaining some
features of the data but some key elements are not yet fitted. Even though
results are preliminary, they enlighten with respect to the magnitudes of the
misallocation.

Target Model ARG Parameter

Average scale in services 6 3 κS
Average scale in manufacturing 21 12 κM
Establishment exit rate .10 .8 γ
Manufacturing share of GDP .33 .15 ψ
Interest rate .02 .05 / .07 β
Credit/GDP 35 % 35% φ
Probability of sudden stop .20 .20 λ
Interest rate under SS .11 .14 / .15 τ , Γ
Foreign Investors/Credit 35 % 30% Non targeted
Share of LT 68% 70% Non targeted
Share of ST 32% 30% Non targeted

Table 4: Calibration

The key question is how much does the increase in the interest rate with some
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Figure 6: Productivity for different probabilities of sudden stop λ

probability distort the allocation of talent. In Figure ??, we plot occupational
choice for the case of perfect capital markets. In the graph, abilities are uni-
formly distributed so the areas of the graph do not represent the actual distri-
bution of skills in the calibration that uses a Pareto tail. The left panel shows
the allocation of skills without aggregate uncertainty and the right panel shows
the case with a positive probability of an interest rate jump. The reason for
this is the uninsurable aggregate risk that distorts choices.

The results of the model are in Table 6. For the level of financial friction fit-
ting the Credit to GDP ratio of Argentina, the liquidity effect is large and thus
the amount of households deciding to become entrepreneurs increases due to the
positive liquidity effect. In this case, the effect of a capital control on productiv-
ity is negative. For lower financial frictions, matching the Credit/GDP ratio of
other developing countries such as Brazil or South Korea, we can observe a de-
crease in productivity of approximately 7% due to allowing short term investors.
Moreover, in this case, a capital control of 1% can offset the productivity effect.
In particular, the mass choosing to become manufacturers is particularly af-
fected in all cases due to allowing more (volatile) liquidity. Figure 6 shows how
aggregate productivity falls when the probability of sudden stop is increased.

8 Conclusion

We presented a misallocation model with aggregate uncertainty in the interest
rate. The extent of the change in the interest rate depends endogenously on the
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Figure 7: Occupational map under imperfect capital markets. Left panel is
without aggregate risk, and right panel has aggregate risk at the same level of
liquidity.

Moments No Agg Uncertainty SS Risk

Workers 93.21 93.15
Entrepeneurs M 0.14 0.15
Entrepreneurs S 6.64 6.71
Output M 0.63 0.64
Output S 1.15 1.17
∆ TFP 0 +6%

Table 5: Results for Argentina’s calibration (φ = .4)

behavior of international investors. The theoretical model shows that there are
two effects of unrestricted capital flows: lower interest rate and higher variance.
The higher variance creates a misallocation problem when entrepreneurs choose
smaller projects, instead of those where their skills are put to a better use.
There is thus the potential for welfare improving capital controls.

A preliminary quantitative exploration of these results calibrated to Argentina’s
sudden stops shows that the economy is financially constrained to the point
that the liquidity effect is larger and indeed increases productivity. For lower
financial frictions, still at the level of developing countries judging by the Credit
to GDP ratio, there is indeed misallocation causing a loss of approximately
7% in aggregate productivity. In other words, for more financially developed
countries the volatility effect is larger than the liquidity effect. A small tax on
withdrawing funds can partially offset this value. The productivity gains offset
the loss in liquidity of short term investors.
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Moments No Agg Uncertainty SS Risk

Workers 93.78 92.6
Entrepeneurs M 0.125 0.121
Entrepreneurs S 6.09 7.25
Output M 0.72 0.71
Output S 1.15 1.19
∆ TFP 0 -7%
∆ TFP, τ = 1% -1%

Table 6: Results changing financial friction to φ = .7
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A Proofs

Proof of Proposition 4.2. Given linearity of profits, maximizing benefits would
yield n∗A = φa0w . This would always yield positive profits for the case of firm
B. For firm A, profits will be nonnegative if Aa0φ(1−w)/w ≥ κ(1 + r). If this
is positive for A and B, the relative decision depends on the relative expected
profits. Taking ratios EπiA/Eπ

i
B , we obtain ziA/z

i
B .

Proof of Proposition 4.4. Under Assumption 4.3, when the shock materializes
all foreign investors leave. Then, credit market clearing under no sudden stop
is

(S(rL) + L(rL))(1 + r) =
(
κAMA(rL) +MB(rL)κB

)
And given that the idiosyncratic shock scales the whole profits and is defined
on the positive domain, profits never turn negative for an entrepreneur entering
the market. Thus, Ma and Mb are not dependent on rH . Thus, under sudden
stop it is given by

L(rH)(1 + rH) =
(
κAMA(rL) + κB(rL)MB(rL)

)
The right hand-side of both expressions is the same. Therefore,

rH =
1

L(rH)
− 1

rL =
1

L(rL) + S(rH)
− 1

Then
rH > rL ↔ L(rH)− L(rL) < S(rH)

The last expression can be worked out as

ηLr <
S(rL)

L(rL)
r

Proof of Proposition 4.5. When V ar(r) = 0, there is no aggregate risk and
agents maximize profits subject to their financial constraint, thus ending in
ratios M∗A and M∗B . The claim is that V ar(r) distorts the allocation of resources.
Consider a mean preserving increase in r. Since profits ∂EπA

∂r = −κA < 0 =
∂EπB
∂r , and u′′ < 0, result follows.
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Proof of Proposition 4.6. First we show that an increase in ST decreases the
interest rate in normal times. Second, it increases rH under the sudden stop.

The relevant entry condition is

ve =

∫
max

{
Eu(π(zia, r), Eπ(zib, r)), 0

}
f(za, zb)dzadzb

Under assumption 4.3 the non negativity constraint is non binding. Without
loss of generality we can focus on only one project, as before the entry it is
unknown which one will be and the structure for both projects is the same.

EπAi = (AnA − wnA − λκA(1 + rH)− (1− λ)κA(1 + rL))ziA

Since

| dπ
i

drL
| > | dπ

i

drH
|

is true provided λ < .5.

Proof of Proposition 4.7. (1) A capital control of τ ′ = κA
λ , ensures that all S do

not enter. This follows from the profits of ST :

max
{
λ(r′ − τ) + (1− λ)r,R∗i0

}
and the fact that R∗i0 > 0. Then,

τ > r′ − 1− λ
λ

r

Since r′ > r is bounded by κa, result follows.

(2) By Proposition 4.6 we know that decreasing ST decreases firm entry.

(3) The cutoff ẑ is

z̃ =
za
zb
∝ Eru(zAnA − wnA − κA(1 + r))

u(zBnB − wnB)

is decreasing in rH−rL. Thus, by (1) and Proposition 4.7, the cutoff falls. This
increases productivity via better allocation of talent.

With capital controls,

L(r
′L)(1+r

′L) =
(
κAMa(r

′L)) +Mb(r
′L)κB

)
= (κA−κB)

H(z̃)(1−M(c̃)

M(c̃)
+κB

From 4.6 we know that (1−M(c̃)
M(c̃) decreases, and from 4.5 we know that H(z̃)

increases.
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Demonstration of Lemma 4.8. Follows from Proposition 4.7 and Rolles’ theo-
rem.
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B Algorithm

Here we describe the algorithm behind our “Anti-MIT” Shock. The agents will
make their occupational choice before seeing the shock, just knowing prices can
be either ”high” or ”low”. There will be no transition, as the shock will never
materialize, but the threat from the sudden stop will be enough to include the
variance in their decisions. In a way, it is a model with two steady states, both
obtained simultaneously and consistently. We will need to iterate over 6 prices,
p̃, r̃, w̃, and p̄, r̄, w̄,

Pseudocode

1. Given the form of the utility function, consumption of each good and sav-
ings are constant proportions of the cash on hand. Call those proportions
φi for i = {M,S,A} and denote ω(p, r, w) the cash on hand.

2. Guess p̃, r̃, w̃, and p̄, r̄, w̄

3. Calculate the unconstrained capital

4. Using the enforcement constraint we obtain Kd

5. We obtain Ld and profits for each state. We obtain the cash-on-hand:
ω(p, r, w, z, a, e), which depends on prices, shock, previous assets, and oc-
cupational choice. We have two measures of cash-on-hand, at the shock
and non shock values of prices; ω̃ and ω̄.

6. Now we create the value function problem for each occupation to iterate.
For example, the VF of the worker is

vW (a, z) = maxc,a>0

{
λũW (c̃) + (1− λ)ūW (c̄) + β {γv(a′, z) + (1− γ)Ez′v(a′, z′)}

}
s.t

p̃ · c̃+ ã ≤ ω̃
c̄ = φcω̄

1
p

ã = φaω̄

Note that for the case of workers φk = 0, so φa = 1 − φc. After that, we
do VFI and make the occupational choice. There is only one occupational
choice in the problem.

7. Check simultaneously that all markets clear in both states of nature: in
the case of no shock (p̃, r̃, w̃) and in the case of shock (p̄, r̄, w̄).
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