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Abstract
I build a model of firm defaults to analyze effects of the differences in recovery rates and
bankruptcy costs on total factor productivity (TFP), output per capita, and the size of
credit markets across countries. I extend a standard firm dynamics model and incorporate
financial markets. In the event of a default, the firm negotiates on its debt with the
lender (reorganization) or is acquired by the lender (liquidation). Recovery rates under
reorganization are endogenously determined. In countries with lower recovery rates, firms
face higher interest rate schedules and a higher dispersion in interest rates which in turn
causes misallocation in factor inputs and leads to lower TFP. The size of the credit markets,
average level of capital, and average debt display a U-shaped pattern as the recovery rates
decrease. The model generates up to a 9 percent decrease in TFP and average recovery
rates that range from 72 percent to 6 percent. Higher bankruptcy costs lead to lower
average recovery rates, higher dispersion in interest rates, and lower TFP. I also show that
when recovery rates are modeled as a function of the firm characteristics, as opposed to
constant recovery rates across firms, the effect of the differences in recovery rates on TFP
is much lower.
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Introduction

A better understanding of debt enforcement mechanisms is important in understanding the link
between financial development and economic development. The design of bankruptcy procedures (creditor protection) affects financial market outcomes, such as recovery rates, the size
of the credit markets, and interest rates.1 Consequently, financial frictions under different debt
enforcement environments affect the firm decisions on how much to invest, how much to borrow,
whether to enter the market, and whether to exit the market, hence affect the firm distribution,
aggregate output, and total factor productivity (TFP).
Recently many countries have incorporated reorganization procedures into their bankruptcy
codes.2 Although the popularity of the reorganization procedures has increased, an analysis
of this bankruptcy mechanism has not been incorporated in the misallocation literature that
studies the cross-country differences in TFP and income per capita. To understand the impact
of the differences in debt enforcement procedures, more specifically the differences in recovery
rates and bankruptcy costs on firm decisions, I build a model with reorganization and liquidation
options. I analyze how differences in recovery rates and bankruptcy costs generate endogenous
differences in TFP, output, and the financial market outcomes, the size of the credit markets,
and the loan prices.
To explore the link between the differences in debt enforcement mechanisms, financial market
outcomes, and TFP, I build a firm dynamics model with endogenous entry and exit in the spirit of
Hopenhayn and Rogerson (1993) and incorporate capital markets similar to Cooley and Quadrini
(2001). The model allows for firm default in equilibrium, and negotiation on debt between
the lender and the borrower. At the beginning of each period firms draw their idiosyncratic
productivity shocks and the fixed cost of operation. Then they decide whether to declare
bankruptcy or not. Firms can declare bankruptcy in two ways, they can either negotiate on their
debt, and agree on a decrease in their debt and continue with their operations (reorganization),
or they can decide to declare liquidation. The recovery rates upon reorganization are determined
by Nash bargaining. Due to equilibrium default and renegotiation on debt, interest rates differ
across firms resulting in endogenous borrowing constraints and factor input misallocation.
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Recovery rates are defined as the percentage debt that is recouped by the lender upon default.
Brazil, Germany, Czech Republic, Estonia, and Mexico are some of the examples where reorganization has
been introduced as an option.
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For a given debt level a firm is more likely to choose reorganization over liquidation if
it has a larger capital stock. A firm with higher productivity prefers to reorganize rather
than liquidate. These results are consistent with Bris et. al.(2006) who show the existence of
considerable heterogeneity between firms in terms of their assets and debt levels, that file for
reorganization and liquidation, while the firms that file for reorganization are on average much
larger. Recovery rates are an increasing function of the firm’s capital. The recovery rates used
by Bris et. al. (2006) increases monotonically as the firm size increases, but they find that firm
size is insignificant as a determinant of the recovery rates. Altman et. al. (2005) find that firm
size matters and a 100% increase in assets leads to a higher recovery rates by approximately 3%.
Though, none of the empirical papers control for the productivity of the firm. Larger firms have
a higher surplus so the lender has more to retrieve in the event of a default. For a given capital
stock a firm with higher debt has lower recovery rates. The loan price schedules are increasing
in the future capital stock and decreasing in the future debt level. The firms that default are
more indebted compared to the operating firms. Consistent with Bris et. al. (2008) findings
the recovery rates under liquidation are smaller than recovery rates under reorganization.
Using the benchmark economy, I implement two counterfactual exercises. First, I change
the bargaining power of the firm to see how the differences in recovery rates affects economic
outcomes. As the bargaining power of the firms increase, firms are able to extract more from
the bargaining surplus at renegotiation and the recovery rates decrease. The decrease in the
recovery rates causes the interest rate schedules faced by the firms to increase. Although the
interest rate schedules increase, the mean equilibrium interest rates do not change much unless
the firm has all the bargaining power. The effects on the average capital level and the debt
level display a U-shaped pattern. As the financial frictions increase the firms become more
constrained and that leads to decreases in capital and debt. As the bargaining power of the
firms increases further, the firms that are able to enter are the ones with higher productivity
levels which causes the average size of capital and debt to increase. The dispersion in interest
rates increases significantly as the bargaining power of the firm increases. Higher dispersion
in interest rates leads to capital misallocation and TFP decreases. The model produces up to
a 9 percent decrease in TFP when the bargaining power of the firm is varied from 0 to 1 and
generates average recovery rates that range from 72 percent to 6 percent. Total output decreases
up to 16 percent.
3

In the second counterfactual exercise I increase the cost of bankruptcy proceedings. An
increase in bankruptcy cost has direct effects on the recovery rates because of a direct decrease
in the surplus. An increase of the bankruptcy costs from 7% to 15% and 30% leads to a 4% and
17% decrease in the average recovery rates, respectively. Lower recovery rates lead to higher
interest rate schedules and higher dispersion in the interest rates, hence TFP decreases by 2%
in spite of the rise in the entry productivity thresholds, when bankruptcy costs are increased to
30%.3 The size of the firms increase due to a decrease in the wages and the rise in the entry
productivity thresholds. The productivity threshold at the entry also increases as the interest
rate schedules increase.
The link between financial frictions and TFP has been explored extensively in the recent
literature in different contexts. My paper relates to the work of Buera, Kaboski and Shin
(2009), Erosa and Cabrilliana (2008), Antunes, Cavalcanti and Villamil (2008), Amaral and
Quintin (2010), Moll (2012) and Midrigan and Xu (2012) who study the relationship between
financial frictions and cross-country differences in TFP and output. In these papers, financial
frictions are either modeled using a collateral constraint or an incentive compatibility constraint,
so they do not model equilibrium default.4 My work is also related to D’Erasmo and Moscoso
Boedo (2012), D’Erasmo, Moscoso Boedo and Senkal (2013), Corbae and D’Erasmo (2014), and
Steinberg (2013) in the way financial frictions are modeled. Although these models allow for
equilibrium default, they assume recovery rates to be constant across firms. My work contributes
to the literature on financial frictions by endogenizing the recovery rates and allowing for two
different kinds of default: reorganization and liquidation. When recovery rates are a function of
firm characteristics, consistent with the data, larger firms pay more of their debt, so the effects on
TFP are moderate. These results are also consistent with the findings of Beck, Demirgüç-Kunt,
and Maksimovic (2008), who find that small firms are financially more constrained.
The details of the financial market modeling are important for two reasons. First, the model
results show that recovery rates differ across firms depending on the firm characteristics and the
level of indebtedness, which is consistent with the empirical evidence. Bris et.al. (2006) find that
3

The cost of bankruptcy proceedings range from 4% to 60% in the Doing Business Database. I experimented
with 15% and 30% for the bankruptcy costs. The median recovery rate in the upper middle income and lower
middle income countries is 15%. there are many lower income and low income countries with bankruptcy costs
that are dispersed around 30%.
4
For an extended review on micro-level distortions and misallocation see the recent paper by Restuccia and
Rogerson (2012).
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the recovery rates for firms that are more indebted have lower recovery rates. They also find that
the recovery rates are higher for the firms that have more secured debt. Additionally, Davydenko
and Franks (2008) show that the creditor’s rights across countries lead to adjustments in bank
lending practices. Models that do not incorporate endogenous adjustments in the debt contracts
overestimate the effects of credit market frictions. Second, the firms that enter bankruptcy do
not necessarily exit the market. The availability of a reorganization process alters the firm
distribution. In this regard, my paper contributes the literature by analyzing the effect of
financial frictions controlling for the endogenous responses in loan contracts.
My paper also relates to the empirical literature on debt enforcement, creditor protection
and financial development. Empirical literature in financial development shows that the legal
origin of law is an important determinant of financial development. Although many countries
modified their bankruptcy laws, the level of creditor protection does not change over time.
Levine (1998) shows that countries that give a higher priority to creditors and enforce contracts
promote financial development. Similarly, Djankov et. al. (2008) find that legal origins and per
capita income are correlated with recovery rates. La Porta et. al. (1999) document that creditor
protection differs significantly across countries, and even after the level of income is controlled
for French civil law countries, considered as debtor friendly, still have lower recovery rates. I
contribute to this literature by building the micro foundations behind the differences in recovery
rates. My model produces consistent results with the empirical literature, where weaker levels
of debt enforcement leads to lower recovery rates, smaller credit markets, and lower output, and
are consistent with the data where countries with higher creditor protection do not necessarily
end up with higher reorganization rates.
The remainder of my paper is organized as follows. Section 2 explains my model in detail.
Section 3 characterizes the equilibrium. Section 4 describes calibration of the model. Section 5
elaborates the effects of creditor-friendliness on recovery rates, section 6 analyzes the causes of
misallocation, and section 7 explains the effects of bankruptcy costs on recovery rates. Section
8 concludes.

5

2

Environment

I build a firm dynamics model in the spirit of Hopenhayn and Rogerson (1993), and incorporate
financial markets as in Cooley and Quadrini (2001). Time is discrete, and the model period
corresponds to one year. There are three kinds of entities in the economy, firms, lenders, and
consumers. Firms produce the consumption and capital goods used in the economy, own all the
capital and pay dividends to the consumers. Firms receive idiosyncratic productivity shocks,
and cost shocks every period. Having received these shocks firms decide whether to default or
not. Default leads to negotiation of debt (reorganization) with the lenders or the liquidation
of the firm. Lenders make loans to firms given the capital, debt decisions and the productivity
level of the firms. Consumers are the equity holders, supply labor to the firms and receive their
profits net of entry costs. There are no aggregate shocks in the economy, hence I concentrate
only on the steady-state of this economy.

2.1

Consumers

There is an infinitely lived representative consumer who maximizes her expected utility,

"
U =E

∞
X

#
t

β u(Ct )

(1)

t=0

where E is the expectation operator, Ct is consumption and β ∈ (0, 1) is the discount factor.
The household supplies one unit of labor inelastically at the market wage rate w. Because I
concentrate on the stationary equilibrium, aggregates are assumed to be constant in the economy.
Thus, the consumer maximizes her expected utility subject to the following budget constraint,
and the non-negativity constraint
C = w + D − Ce + X,

(2)

C ≥ 0,

(3)

where w is the equilibrium wage rate, D is the total dividends , Ce is the aggregate creation cost,
and X is the value of the firms that exited. The consumer is responsible for the creation cost
6

of new firms ce that is introduced in the entrants problem, owns existing firms in the economy
and receives dividends.

2.2

Firms

The output of each firm is given by the following Cobb-Douglas production function where k is
the physical capital, n is labor and z is the idiosyncratic productivity shock. The production
technology is given by
zk α nγ ,

(4)

with α, γ ∈ (0, 1) and α + γ < 1. The idiosyncratic productivity shock z follows an AR(1)
process
ln(zt+1 ) = (1 − ρ)ln(µ) + ρln(zt ) + t+1

(5)

with t+1 ∼ N (0, (1 − ρ2 )σ 2 ) where σ 2 is the variance of ln(z), µ is the mean, and ρ is the
autocorrelation parameter. The conditional distribution of the future shock zt+1 is denoted by
F (zt+1 |zt ).
Firms maximize their expected discounted dividends dt given by:
max

∞
X

β t Et dt

(6)

t=0
5

where the discount rate is β.

An incumbent firm starts the period with physical capital level k and one-period noncontingent debt level b. At the beginning of the period the firm draws the fixed operation
cost cf , and the productivity shock z. The value function of the firm at this stage is denoted
by V (k, b, z, cf ) and the firm has four choices. The firm can either pay its debt and continue
operating (V O (k, b, z, cf )), decide to declare bankruptcy, reorganize and negotiate on its debt
(V R (k, b, z, cf )), decide to declare bankruptcy, firesell its capital, pay its debt and exit the market (V L (k, b, z, cf )), or decide to pay its debts and exit without default (V E (k, b, z, cf )). The
value function of the firm is:
V (k, b, z, cf ) = max{V O (k, b, z, cf ), V R (k, b, z, cf ), V L (k, b, z, cf ), V E (k, b, z, cf )}
5

(7)

The stochastic part of the discount factor vanishes because I only concentrate on the steady-state of this
economy.
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If the firm decides to operate without default at time t, it chooses current employment n, decides
on the future capital stock k 0 , borrowing b0 , and pays the fixed cost of operation cf . If the firm
decides to change its capital stock then it incurs the adjustment cost g(k, k 0 ) and continues
operating. Firms borrow at the price q(k 0 , b0 , z), the determination of this price is explained in
the lender’s problem.


O

Z

d(k, b, z, cf ) + β
V (k, b, z, cf ) = max
0 0

0

0

V (k , b , z

n,k ,b

0



, c0f )dF (z 0 |z)dξ(c0f )

(8)

s.t.
d(k, b, z, cf ) = zk α nγ − wn − cf − k 0 + (1 − δ)k − g(k, k 0 ) + q(k 0 , b0 , z)b0 − b ≥ 0

(9)

If the firm decides to default and reorganize, then it negotiates on its debt with the lender.
The firm is excluded from the credit markets within the period and its debt is reduced to λb
after the negotiation with the lender. The determination of the recovery rate, λ, is explained
in section 2.5. In the same period, the firm decides on its future capital k 0 and employment n.
If the firm decides to change its capital stock, then it incurs the adjustment cost g(k, k 0 ). The
firm also incurs the bankruptcy cost proportional to its capital stock given by cR k. The value
function of the firm that decides to reorganize is


R

Z

V (k, b, z, cf ) = max
d(k, b, z, cf ) + β
0
n,k

0

V (k , 0, z

0



, c0f )dF (z 0 |z)dξ(cf )

(10)

s.t.
d(k, b, z, cf ) = zk α nγ − wn − cf − k 0 − g(k, k 0 ) + (1 − δ)k − λ(k, b, z, cf )b − cR k ≥ 0

(11)

The third possible choice of the firm is to default and liquidate. The firm liquidates its assets,
pays its debt and exits the market. The firm’s payoff is the larger of the liquidation value of it
capital net of its debt or 0, where cL k denotes the return from a fire sale of the firms capital.
V L (k, b, z, cf ) = max{cL k − b, 0}

(12)

If the firm decides to exit without default, the firm sells all of its capital, pays its debt and
leaves the market.
V E (k, b, z, cf ) = k − b
8

(13)

The solution to the incumbent firm’s problem provides the exit decision rule χ(k, b, z, cf ),
which takes the value of 0 if the firm continues to operate, 1 if the firm decides to reorganize, 2
if the firm decides to declare bankruptcy and liquidates its capital, 3 if the firms exits without
default. The optimal capital and debt decision rules are denoted by gk (k, b, z, cf ) = k 0 and
gb (k, b, z, cf ) = b0 respectively.

2.3

Entrants

Potential entrants pay a creation cost given by ce to draw from the pool of ideas. After paying
this cost they draw their productivity z 0 from the distribution η(z) and decide whether to enter
or not. If the firm decides to enter then it pays the entry cost κw. Draws from the unconditional
distribution nu(z) are assumed to be iid across firms. The value of a potential entrant net of
entry costs We is given by
Z
We =

[V O (0, 0, z0 , 0) − κw]ν(z0 ) − ce .

(14)

Free entry into this market implies
We = 0.

(15)

The new firms enter the market without any capital and debt and the fixed cost of operation in
the first period is 0.

2.4

Lenders

Lenders are competitive and risk neutral. The lenders can borrow or lend at the exogenous world
interest rate r. Asset markets are incomplete. In each period, firms borrow using only one period
non-contingent debt q(k 0 , b0 , z)b0 with a promise to pay b0 next period, where q(k 0 , b0 , z) denotes
the loan price. Prices depend on the firm characteristics given by the current technology z, the
future level of capital k 0 and future level of borrowing b0 . The following equation displays the
expected profit of a lender for the contract written for a firm with characteristics and decisions

9

z, k 0 , b0 :
π(k 0 , b0 , z) = −q(k 0 , b0 , z)b0 +

1 − p(k 0 , b0 , z) − t(k 0 , b0 , z) 0
b
1+r

(16)

1
t(k 0 , b0 , z)max{0, min(b0 , cL k 0 )}
1+r Z Z
1
+
(Iχ(k0 ,b0 ,c0f ,z0 )=1 )λ(k 0 , b0 , z 0 , c0f )b0 ξ(cf 0 )dF (z 0 |z).
1+r
+

The first expression in Equation (17) is what the lender gives out to the firm in the current
period. Let p(k 0 , b0 , z) be the probability that the firm negotiates on its debt with the firm, and
let t(k 0 , b0 , z) be the probability that the firm exits by liquidation. Then the second quantity
is what the lender would retrieve if the firm does not default, and pays back all of its debt
discounted by the risk-free interest rate. The third expression is what the lender would retrieve
under liquidation in expectation. As mentioned before, the surplus of the lender in bounded
below by 0 due to limited liability and b above. The fourth expression is what the lender would
retrieve under reorganization where λ is the recovery rate in expectation. A competitive credit
market ensures that π(k 0 , b0 , z) = 0 and one can solve for the price function using this condition.
Given everything else constant, equation (17) implies that a higher recovery rate leads to a lower
interest rate.

2.5

Debt Renegotiation: Nash Bargaining

As discussed above, the bankrupt firm either files for reorganization or liquidation. If the firm
decides to negotiate on its debt, then the lender and the borrower negotiate on the percentage
of the debt that the firm is going to pay. In the case of a successful reorganization, value of
the defaulted debt is reduced by a fraction λ(z, k, b, cf ) of the unpaid debt b. The value for a
debt-negotiating firm given the state variables (k, b, z, cf ) and recovery rate λ is given by
Z
R
(17)
v (k, b, z, cf ; λ) = d(k, b, z, cf ; λ) + β V (k 0 , 0, z 0 , c0f )dF (z 0 |z)dξ(cf ),
where
d(k, b, z, cf ) = zk α nγ − wn − cf − k 0 + (1 − δ)k − λb − cR k ≥ 0.

(18)

v R is the expected life time value of repayment at state (z, k, b, cf ) when the recovery rate is λ.
The threat point of the firm is the pay-off under liquidation is either 0 or the net liquidation
10

value of the firm’s capital after the debt payment. The surplus of this agreement for the borrower
is given by the following equation;
∆B (k, b, z, cf ; λ) = v R (k, b, z, cf ; λ) − max(0, cL k − b).

(19)

The value to the lender is simple, it is the amount of debt the lender recovers and is equal to the
λb. The threat point of the lender is the value that the lender would receive under liquidation
and is equal to min(b, cL k). The surplus agreement for lenders is given by the following equation;
∆L (z, k, b, cf ; λ) = λb − min(b, cL k).

(20)

The firm has the bargaining power (θ) and the lender has the power (1−θ). λ that maximizes
equation (21) gives the solution to the Nash-Bargaining problem.
λ ≡ argmaxλ̃ (∆B (k, b, z, cf ; λ))θ (∆L (k, b, z, cf ; λ))(1−θ)

(21)

s.t ∆B (k, b, z, cf ; λ) ≥ 0 and ∆L (k, b, z, cf ; λ) ≥ 0.
The threat point of the lender ensures that the recovery rate under reorganization is greater
than liquidation recovery rate as stated by the US bankruptcy rule. Chapter 11 bankruptcy rule
in US ensures that the lender should receive a higher value under reorganization than liquidation,
otherwise the case is converted to Chapter 7.

3

Equilibrium

I focus on the stationary equilibrium of the model. In this equilibrium the wage rates and the
schedule of loan prices are constant.

3.1

Definition of the Equilibrium

A stationary competitive equilibrium is a set of value functions V ∗ (k, b, z, cf ), V ∗R (k, b, z, cf ),
V ∗O (k, b, z, cf ), We∗ , loan prices q(k 0 , b0 , z), capital holdings k 0 (k, b, z, cf ), debt holdings b0 (k, b, z, cf )
and default probabilities p∗ (k 0 , b0 , z), t∗ (k 0 , b0 , z), the wage rate w∗ , the recovery rates λ∗ (k, b, z, cf ),
aggregate distribution of firms ν ∗ (z, k, b; M ) and a mass of entrants M such that
• Given prices, recovery rate functions and the value functions debt holdings, capital holdings
and the default sets satisfy the firm’s optimization problem.
11

• Given prices and the value functions the recovery rate λ∗ (k, b, z, cf ) solves the debt negotiation problem of the firms.
• The free entry condition is satisfied: We∗ = 0.
• Lenders make zero expected profits on each contract.
• The distribution of firms ν ∗ (z, k, b; M ) is stationary.
• Aggregate consumption is C = w + Ω − A + X
• The labor market clears

4

R

n∗ (z, k)ν ∗ (z, k, b; M ) = 1

Calibration

In this section, I calibrate the model to the US business statistics. The results of this calibration are used as a benchmark to implement the counterfactual exercises. The model period
corresponds to one year.
Table (1) presents a summary of all the parameters and the moments used for the calibration.
The labor share and the capital share are based on the previous estimates of the degree of
decreasing returns to scale at the firm level so that α + γ = 0.85 as in Restuccia and Rogerson
(2008). I let α = 0.21, which implies γ = 0.64. The yearly risk free rate is set to 4% per year,
and β =

1
.
1+r

The depreciation rate δ is set to 7%. The value of sunk cost ce is calibrated as

in Hopenhayn and Rogerson (1993): the wage rate w is normalized to 1 and ce is calculated
through the free entry condition.

12

Table 1: Model Parameters
Parameter
Value
Moment(US Economy)
Discount Factor
β
0.9615 Avg. yearly return 5-year T-note
Depreciation Rate
δ
0.07
Manufacturing Sector
Labor Share
γ
0.64
Labor Share
Capital Share
α
0.21
Decreasing Returns to Scale
Std. Dev.
σ
0.2305
Manufacturing Sector
Autocorrelation
ρ
0.885
Manufacturing Sector
Adjustment cost
τ
0.0975
Manufacturing Sector
Fire sale loss
cL
0.40
Aero Space Industry
Creation cost
ce
16.08
Entry Condition
Mean of the productivity process
µ
1.693 Avg. Size of the Operating Firm
The bargaining power
θ
0.50 Recovery Rate US (Chapter 11)
Fixed cost of operation
cf
0, 5.5, 40.5, ∞
Exit Rate Distr.
Distr. of cf
ξ(cf ) 0.84, 0.08, 0.04, 0.04
Exit Rate Distr.
Reorganization cost
cR
0.07
Doing Business
Entry cost
κ
0.264
Doing Business

The adjustment cost parameters and the volatility of the productivity process are set to
values estimated by Cooper and Haltiwanger (2006) for the US Manufacturing industry. The
adjustment cost takes the form τ k(i/k)2 . The volatility of the productivity process σ is set to
0.2305, the autocorrelation parameter is set to 0.885 and the adjustment cost parameter τ is set
to 0.0975. Cooper and Haltiwanger (2006) estimated an operating profit function of the form
Ak θ and calculated the variance of ln(A) as 0.4096. Though in this work, the production function
is of the form zk α nγ . To calculate the right variance for the productivity process, as in D’Erasmo
and Moscoso Boedo (2012), I define operating profits as zk α nγ − wn and derive a profit function
with a similar functional form of that of Cooper and Haltiwanger (2006) by substituting in the
optimal labor decision rule. Using the fact that wages in the US are normalized to 1, following
relation holds V ar(ln(A)) =

σ2
,
1−γ 2

and the standard deviation is calculated to be 0.2305. The

entry cost κ is taken directly from the Doing Business data base 2009 for the US Economy. The
fire sale loss cL is set to 0.40 as estimated by Ramey and Shapiro (2001). The reorganization
cost is taken from the World Bank Doing Business database, and this value is 7% for the US
economy. This value is also consistent with Bris et.al. (2006) who estimate that the bankruptcy
costs are between 0% and 20% of the firms’ assets.
I calibrate 10 parameters : the mean of the productivity process µ, fixed cost of operation
13

cf and its distribution, and the bargaining power of the firm θ. To obtain these values, I
target the average size of the establishments in US, exit rate distribution in US, and the mean
recovery rate under Chapter 11 respectively. The data on the establishment distribution and
exit distribution is taken from the Statistics of US Businesses (SUSB) data set. The mean
recovery rate under Chapter 11 is taken from Bris, Welch and Zhu (2006) and covers Arizona
and New York bankruptcy courts.
Table (2) presents the target moments, and the model results. The overall bankruptcy
frequency, the Chapter 11 frequencies out-of all bankruptcies are presented in Table (3). In
general, the model does a good job of representing the bankruptcies in US when we look at the
aggregate moments. The model overestimates the bankruptcy frequency and the reorganization
rates. This result might be partially attributed the fact that the data doesn’t include the outof-court negotiations.6 The model also underestimates the mean recovery rate for liquidation.
The overall exit rate (including liquidations) is very close to the data.
Table 2: Target Moments
Moment
US Data Model
Average Formal Est.
17.6
17.42
Mean RR (Chapter 11)
69.4%
69.28%
Exit Rate Distribution
by Employment Size
%
%
1-4
14.88
16.34
5-9
6.72
9.78
10-19
5.57
8.74
20-49
4.91
6.46
50-99
4.58
4.22
100-249
4.16
4.22
250-499
3.9
4.22
5004.22
4.22
6

The data on US bankruptcy frequencies can be found at http://www.uscourts.gov/Statistics/BankruptcyStatistics/
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Table 3: Other Moments
Moment
Mean RR (Chapter 7)
Bankruptcy Frequency
Reorganization Frequency

US Data
5.4%
0.83%
37.39 %

Model
2.29 %
3.68%
53.74%

Note: Mean RR is taken from Bris et. al. (2006), and includes the firms in Arizona and State of New York. The bankruptcy
frequency is calculated by dividing the number of bankruptcy filings divided by the number of firms in US from 2010-1997.
The data is obtained from http://www.uscourts.gov/Statistics/BankruptcyStatistics/12-month-period-ending-december.aspx and
the The Bankruptcy yearbook and almanac.

The results in Table (4) show that the model produces a good representation of the USindustry in terms of the size distribution of employment. The model does a good job of matching the overall distribution of firms, but underestimates the number of very small firms, and
overestimates the firms in the medium range. This result follows from the productivity shock
parameters. Cooper and Haltiwanger (2006) estimate the productivity process using manufacturing industry where the average size of the establishments are much higher. That leads to a
much lower percentage of small establishments in my model. The mismatch of the firms with
small sizes are not particularly important, because small firms don’t have important effects on
the aggregates of the economy. However, the model does a good job of replicating the size
distribution of firms with more than 50 employees.
Table 4: Distribution of US Establishments by Employment Size
Employment Data Model
Size
%
%
1-4
48.6
25.5
5-9
21.8 24.46
10-19
14.2 24.32
20-49
9.6
18.04
50-99
3.2
5.71
100-249
1.8
1.81
250 +
0.01
0.15
Note: Data corresponds to the distribution of establishments by firm size for 2004 from Business Dynamics Statistics.

I analyze whether the model is able to replicate the bankruptcy patterns observed in US,
by comparing the characteristics of firm that file for liquidation and reorganization. Figure
(1) presents the exit decision rule for low productivity firms and Figure (2) presents the exit
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decisions for high productivity firms over different capital and debt levels. In both figures, for a
given level of productivity and debt level the firm is more likely to file for reorganization instead
of liquidation if it has more capital. Not surprisingly, if the firm has enough capital to pay its
debts then the firm chooses to operate without defaulting. Because of decreasing returns to
scale and adjustment costs, firms with low debt levels and low productivity draws when they
expand beyond their optimal size they exit without default. These results are similar to the
findings of Corbae and D’Erasmo (2014) with a similar bankruptcy model of the US economy,
who study how firm’s investment decisions are affected by the availability of the bankruptcy
options : reorganization and liquidation. The default region is larger for lower productivity
firms. Bris et. al. (2006) researching 300 cases from Arizona and New York federal bankruptcy
courts find that Chapter 11 firms are larger on average. The mean Chapter 11 case is 39 times
larger than the mean Chapter 7 case. In my model the mean reorganization case is 3 times
larger than the mean liquidation case. The differences is due the fact that Bris et. al. (2006)
data consists of extremely large Chapter 11 cases. Bris et. al. (2006) also state that although
Chapter 11 cases are larger on average, there is a considerable overlap between the firms that file
for Chapter 11 and Chapter 7.7 When different levels of productivity are considered the model
produces an overlap between the firms that file reorganization and liquidation. In short,the
model generates reorganization for both small and large firms, while the reorganization is more
likely for larger firms which is consistent with the empirical evidence.
The endogenous borrowing constraints (loan prices) shape the allocation of resources in the
economy affecting the equilibrium distribution of firms through entry and exit decisions. A
larger dispersion of loan prices can lead to significant distortions in the factor input allocation,
so it is important to understand how loan prices are determined. Loan prices depend on the
current productivity level, firm’s decisions on future borrowing, and the firm’s future capital
stock. Figure (3) displays the loan price functions q(k 0 , b0 , z) for the benchmark economy along
the future capital levels for a given productivity level. Similarly, Figure (4) displays the future
debt levels for a given productivity level. The loan prices are higher (i.e. the interest rates are
lower) when the future level of capital is higher. When a firm in default has a higher capital
stock then the lender is able to recover more, so the loan prices are increasing in future capital
stock. The changes in the slope are due to the presence of fixed cost of operation. When the
7

See Figure 1 in Bris et. al. (2006)
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the capital stock is very low, then any positive fixed cost of operation leads to either liquidation
or exit. Once the firm has enough capital to cover the fixed cost of operation the prices increase
faster. In the second panel, we see the loan prices along the future debt level b0 . The figures
show that the higher the level of future debt, the lower the loan prices (i.e. the interest rates are
higher). Firms with different characteristics due to different default probabilities and different
recovery rates face different interest rates.
Next, I analyze how the recovery rates change across different firms. The recovery rates are
a function of the current productivity level, debt, capital stock, and the fixed cost of operation.
Figure (5) shows recovery rates as a function of the capital stock for low and high levels of
debt given the fixed cost of operation and the productivity level. The recovery rates are an
increasing function of the current capital stock, because a higher current capital stock implies a
higher threat point for the creditor and also a higher surplus in the Nash bargaining problem.
Figure (6) displays the recovery rates as a function of the current debt for different levels of
current capital stock. As seen on the graph, the higher the debt of the firm for a given level
of capital stock, the less the creditor can recover. These facts are compatible with Bris et.al.
(2006). Creditors recover less from the firms that are more indebted. Similarly, as the scale of
the firm increases the recovery rates increase.

5

Bargaining Power of the Firm and the Recovery Rates

The bankruptcy codes and creditor rights differ across countries. Various studies show that
the level of creditor protection depends on the origin of law, and even though many countries
have altered their bankruptcy laws the level of creditor rights do not change over time.8 Davydenko and Franks (2008) use a a sample of defaulted firms obtained from banks in UK, France,
and Germany analyze if bankruptcy codes is a determinant of recovery rates. Analyzing the
bankruptcy codes in these countries they conclude that France is the most creditor unfriendly
UK is the most creditor friendly country in their sample. They find that France has the lowest
recovery rates, and UK has the highest recovery rates in their sample. In their influential paper
Djankov et. al. (2008) using a sample of 88 countries find similar results. They find that the average recovery rate is 68% for common law countries, 35% for French legal origin countries, 44%
8

Djankov et. al. (2007) show that creditor rights are remarkably stable over time.
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for German legal origin countries. The results of these studies show that the legal origin matters
and has important effects on the efficiency of debt enforcement. Many developing economies
such as Brazil, Turkey, Columbia, Uruguay and Argentina based their laws on French civil law.
Although debtor friendly business environments are designed to promote entrepreneurship,
the ex post outcomes might not be favorable to the firms. Lower recovery rates can lead to higher
interest rate schedules, a smaller demand for borrowing due to higher interest rates, resulting in
smaller credit markets. The endogenous borrowing constraints can lead to factor misallocation,
hence lower total factor productivity and lower output. To uncover the effects of the differences
in debt enforcement mechanisms, i.e. differences in recovery rates, on TFP, output, and the size
of the credit markets, I vary the bargaining power of the firm θ upon reorganization. In order
to find the general equilibrium effects of creditor friendliness, I solve for the wage rate until the
free entry condition is met, holding the entry cost ce constant.
Table (5) presents the main aggregates of the model results along different levels of creditor
friendliness. A higher value of θ implies a more debtor-friendly environment. When the bargaining power of the firm is changed from 0 to 0.2, the effects are negligible. Once θ increases further
the changes in the aggregates increase in magnitude. The results show that small changes in
the bargaining power of the firms that already have higher bargaining power for the creditors
causes small changes in the loan price schedules, and the recovery rates hence in other important aggregates for the economy. However in economies that have a high θ, small changes in the
bargaining power have large effects on the macro aggregates because of larger changes in loan
price schedules and recovery rates.
The model produces a range of average recovery rates that change from 72% to 6%. In a
more debtor-friendly country a slight change in θ causes bigger changes in the average recovery
rates. Figures (7) and (8) show the recovery rate schedules for a given productivity level and
a fixed cost of operation along different levels of capital and debt, respectively for θ = 0 and
θ = 0.7. These results are consistent with the findings of Franks and Davydenko (2008). They
show that although there are adjustments to lending practices the recovery rates are significantly
lower in France compared to Germany and UK, which has lower creditor protection scores.9
9

Djankov et. al. (2008) also find that recovery rates are much lower in countries with lower creditor protection.
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Table 5: Model Results for Different Levels of
Bargaining power (θ)
0.0
0.2
Avg. Recovery Rate under reorganization 0.72
0.72
Recovery Rates as in Doing Business
0.92
0.92
TFP (relative to benchmark)
1.00
1.00
Output (relative to benchmark)
1.01
1.01
Avg. Capital
43.83 43.40
Avg. Debt
22.67 22.21
Debt to Capital Ratio
0.60
0.60
Debt to Output ratio
0.94
0.93
Bankruptcy Frequency
4.50
4.40
Reorganization (%) to Bankruptcy
56.50 55.85
Avg. Recovery rate under Liquidation
3.48
3.41
Recovery rates Doing Business
0.92
0.92
Avg. Loan Prices
0.94
0.94
var(loan prices)
0.0019 0.0019

Bargaining Power
0.5
0.7
0.8
0.69
0.66
0.63
0.77
0.64
0.56
1.00
0.99
0.98
1.00
0.98
0.95
41.97 40.52 45.65
19.27 16.41 17.37
0.58
0.58
0.50
0.88
0.87
0.76
3.68
4.53
4.87
53.74 55.65 62.84
2.30
1.17
1.22
0.77
0.64
0.56
0.94
0.94
0.94
0.0024 0.0060 0.0116

1.0
0.06
0.38
0.91
0.86
70.15
46.85
4.13
6.13
8.75
82.92
2.58
0.38
0.88
0.0422

In addition to calculating the average recovery rate in the economy, I also calculate the
recovery rates that correspond to the World Bank Doing Business database recovery rates.
The Doing Business database calculates the recovery rate for a hypothetical firm that has 201
employees and 100 units of capital and 100 units of debt across countries. As stated above, the
average size of the firm in terms of employees in the economy are pinned down by the mean
of the productivity process. In order to find the very same Doing Business firm in my model,
I first find the firm that has 201 employees and the same recovery rate with the US economy,
77%. This pins down the capital level of the firm, and the debt level of the firm since they are
equal.10 Then I find the same firm in the other countries with different levels of θs, with the
same capital and debt level and report the recovery rates in Table (5). The results are in line
with the Doing Business dataset. In Doing Business recovery rates under reorganization range
from 93% to 19.3%. The corresponding Doing Business recovery rates in my model range from
0.92% and 0.38% without the inclusion of different bankruptcy costs.11
As bargaining power of the firms decreases, recovery rates decrease and this leads to significant changes in the loan price schedules. Figure (9) plots the loan price schedules for different
θ=0 and θ=0.7 as a function of future capital stock. As previously discussed the loan prices are
10
11

This firm does not have to exist in equilibrium.
When the bankruptcy costs rise, recovery rates decrease further.

19

an increasing function of the future capital level. The interest rates decrease when the firm has
a higher capital stock as collateral in the next period. When the bargaining power is higher for
the firm, the loan prices decrease, and the interest rates that firms face increase. Similar results
hold when we plot the loan price schedules as a function of future debt levels as in Figure (10).
The higher the bargaining power of a firm, the higher the interest rate schedules for a given the
debt level of the firm. Although the interest rates functions change as I change the bargaining
power of the firm, the average of the equilibrium interest rates do not change much unless θ is
equal to 1. There are several factors behind the interest rates. As the recovery rates increase,
the interest rate schedules become tighter that leads to lower borrowing and hence the average
interest rates are not affected. As θ increases further, only more productive firms enter and the
equilibrium interest rates do not increase in spite of the increase in borrowing. These results are
consistent with the findings of Franks and Davydenko (2008). They find that the loan spreads
charged by UK banks are similar to that of France.
The changes in the dispersion of interest rates has important consequences for misallocation
and hence on measured total factor productivity. Although the average interest rates do not
change as much, the dispersion in the loan prices increases significantly as the bargaining power
of the firm increases. The increase in the variance of the loan prices shows that firms are
affected by the endogenous borrowing constraints once the recovery rates decrease. This leads
to a decrease in TFP. The model can generate up to a 9% decrease in TFP. As θ increases
further the entry productivity threshold rises as the firms need to have higher productivity to
be able borrow and operate. Although this effect counteracts the effect of factor misallocation,
TFP still falls.12
Firm size displays a U-shaped pattern as the bargaining power of the firm rises. The average
level of capital in the economy decreases at first. The increase in the interest rate schedules
limits the borrowing opportunities of the firm and limits the size of the firm. As θ increases
further the productivity thresholds at the entry increase. Because of higher productivities, the
firms can borrow more and reach higher capital levels. The same mechanism applies to the
average debt level in the economy.
In their study on private credit Djankov et. al. (2007) show that countries with stronger
creditor protection have larger private credit to output ratios. My model produces similar results.
12

I decompose the effects on TFP in the next section.
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When θ changes from 0 to 0.8 the debt to output ratio decreases by 24%. The magnitude of this
change is also comparable to Djankov et. al (2007). They show that an increase in their creditor
rights index by 1, where the index varies from 0 to 4, leads to a rise in the private credit to
GDP by 6%. Similar to average capital and debt, debt to capital ratio and the debt to output
ratio decreases at first and then increases when the bargaining power of the firm approaches 1.
The bankruptcy frequency and the reorganization percentage out of bankruptcy decreases at
first as the level of creditor protection decreases with a corresponding increase in the exit rate.
As the environment becomes more debtor friendly bankruptcy rates start to increase, and the
exit rates decrease. Figure (12) and (13) displays the exit decisions for the cases where θ = 0
and θ = 0.8 respectively. The figures show that when the bankruptcy system becomes more
debtor friendly the reorganization region extends, and the exit without default shrinks. There
is no clear pattern between creditor rights and bankruptcy frequencies. Claessens and Klapper
(2005) in their empirical paper also find that the occurrence of the bankruptcies is not related
to the creditor rights.
Average recovery rates under liquidation are very low compared to the reorganization process.
This result is due to the fact there are many firms that have more debt than capital that file for
liquidation so there are many liquidation cases with 0 recoveries. Similar to the capital levels, the
recovery rates under liquidation display a U-shaped pattern. As the size of the firms increase, the
lenders recover more under liquidation, although the recovery rates are much smaller compared
to the reorganization process.
Table (9) presents the differences between firms that default and reorganize and the firms
that continue operating without default. As expected the debt to capital ratio is higher for
reorganizing countries. The firms that are reorganizing are much smaller on average in terms of
capital compared to the firms that operate without default.
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5.1

Table 6: Model Results
Bargaining Power (θ)
0.0
0.2
0.5
0.7
0.8
Firms Operating without default
Avg. Capital
43.83 43.40 41.97 40.52 46.74
Avg. Debt
22.70 22.24 19.35 16.66 17.61
Debt to Capital ratio
0.59 0.59 0.56 0.56 0.49

75.42
19.72
0.25

Firms that reorganize
Avg. Capital
Avg. Debt
Debt to Capital Ratio

8.79
362.78
49.30

19.71 19.34 15.04
21.61 21.16 15.71
1.20 1.19 1.16

8.37
7.83
1.33

9.67
9.07
1.23

1.0

Misallocation and Bargaining Power

The changes in the prices, and the recovery rates alter entry and exit decisions, and hence the
distribution of firms. The recent firm dynamics literature shows that the misallocation at the
micro level has consequences at the aggregate level. Financial frictions that arise due to limited
commitment lead to differential loan prices across firms, which lead to misallocation in factor
inputs.
Under perfect capital markets the marginal product of capital (MPK) across firms will be
equated across firms. In the presence of financial frictions, the optimal capital allocation will
be distorted leading to different levels of MPK across firms. Table (7) displays the dispersion
of the ln(MPK) as the level of creditor friendliness changes. The change in the variance of the
ln(MPK) and loan prices are negligible when θ changes from 0 to 0.2. As θ increases further,
the dispersion becomes much larger. The model generates a considerable dispersion in MPK.
A change in θ from 0 to 0.8 causes a 40% change in the variance of the ln(MPK), and this
difference is much bigger once θ increases to 1. The different interest rate schedules in countries
with lower recovery rates lead to misallocation of resources.
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Table 7: Dispersion of the log of marginal product of capital
θ var(ln(MPK))
0.0
0.18
0.2
0.18
0.5
0.20
0.7
0.23
0.8
0.25
1.0
0.32
To measure the extent of misallocation, I also calculate the optimal capital and labor ratios
in the frictionless economy and the economies with different θs. In a frictionless economy with a
Cobb-Douglas production function the optimal capital and labor ratio is constant. The following
equation gives the optimal capital labor ratio for an economy with risk-free rate r, depreciation
rate δ, and the wage rate ω:
g
k
αω
.
=
n
γ(r + δ)

(22)

In the presence of frictions the capital labor ratio will deviate from equation (22). One can

k
calculate a measure of efficiency by decomposing the output weighted capital labor ratio d
n

into a mean effect ¯nk and a covariation effect cov((k/n)s , φs ), where φs is the output share of
firm s.
d  
 

k
k
k
=
+ cov
, φs .
n
n
n s
An efficient allocation implies that the covariance term is 0. Table (8) presents the results for
different levels of bargaining weights, θs. The output weighted capital to labor ratio decreases
as we move to countries with lower recovery rates. The second column shows the average effect
on the capital labor ratio decreases as θ increases. This result is due to the firm’s switching
from capital to labor because of lower wage rates. The fourth column displays the covariance
term which decreases at first, but as θ becomes larger, it starts to increase. The decline in the
covariance term is due to the switch from capital to labor, but as the firms grow larger in terms
capital due to higher entry thresholds which leads to an increase in the covariance term. The
last column shows the ratio of output weighted capital to the efficient level of capital to output
ratio. This ratio declines as we move to more debtor friendly regimes.
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Table 8: The decomposition of the capital labor ratio
θ
0.0
0.2
0.5
0.7
0.8
1.0

bk
n

k
n

2.43
2.43
2.38
2.30
2.21
1.98

2.68
2.68
2.64
2.44
2.39
2.09


cov nk , φ
-0.24
-0.25
-0.26
-0.15
-0.18
-0.11

bk / ek
n

n

0.81
0.81
0.80
0.79
0.78
0.77



k
is the arithmetic mean of capital to labor ratio. cov n
, φ is
k
the covariance between the capital to labor ratio and output shares. e
s the efficient level capital to output ratio (derived from the
n
solution to a frictionless problem).
k
Note: b
corresponds to output weighted capital to labor ratio.
n

6

k
n

Bankruptcy Costs and Recovery Rates

The costs of debt enforcement have direct effects on the bankruptcy decision and the recovery
rates. In this section, I analyze the effects of bankruptcy costs on TFP, recovery rates and other
important aggregates for the economy. For the benchmark calibration the bankruptcy costs
are obtained from the World Bank Doing Business database and are set to 7% of the capital
stock of the firm. The bankruptcy costs range from 1% to 60% across countries in the Doing
Business database. In order to understand the effects of the bankruptcy cost c11 is set to 0.15
and 0.30. I chose these two values because 15% is the median level of bankruptcy costs for upper
middle income countries, and there are many lower middle and low income countries that have
bankruptcy costs close to 30%. Table (9) and (10) present the benchmark results and the model
results for higher bankruptcy costs.
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Table 9: Model Results
Bankruptcy Costs
Benchmark cR = 0.07 cR = 0.15 cR = 0.30
Avg. Recovery Rate
0.69
0.66
0.57
TFP
1.00
1.00
0.98
Avg. Capital
41.39
42.02
48.40
Avg. Debt
19.27
19.89
23.57
Debt to Capital Ratio
0.58
0.58
0.56
Debt to Output ratio
0.88
0.88
0.86
Bankruptcy Frequency
3.68
3.91
2.87
Reorganization (%) to Bankruptcy
53.74
52.62
41.63
Loan prices
0.94
0.94
0.94
var(loan prices)
0.0019
0.0021
0.0022
Bankruptcy costs have direct effects on the recovery rates because a rise in the bankruptcy
costs decrease the overall surplus that is negotiated by the firm and the lender. An increase in
bankruptcy costs also leads to a decrease in the wages which counteracts the decrease in the
surplus. An increase in the bankruptcy costs to 0.15 and 0.30 leads to decreases in the recovery
rates by 4% and 6%, respectively . Figures (16) and (17) show how the recovery rates change
when the bankruptcy cost increase along different capital and debt levels.
Total factor productivity doesn’t change much when bankruptcy costs are increased from
7% to 15% due to the small changes in the interest rates schedules. The change from 7% to
30% causes a 2% drop in TFP. In addition to the misallocation caused by the interest rates,
the higher capital levels cause the decreasing returns to take effect and TFP decreases. Figures
(14) and (15) display how the loan price schedules change as a response to an increase in the
bankruptcy costs. The average stock of capital rises as the bankruptcy costs increase. This is
due to two factors. In countries with more costly enforcement, the wages go down. Similarly,
the firms that can survive with high interest rates have to be more productive which raises the
entry threshold of productivity. The same argument holds for the average debt levels in the
economy. However, as the bankruptcy costs rise the debt to capital ratio and debt to output
ratio falls. These results are consistent with the results of Djankov et. al. (2008), countries with
higher costs of debt enforcement have smaller financial markets.
The rise in the bankruptcy costs leads to lower bankruptcy frequencies. Table (10) shows
that as the cost of debt enforcement increases the difference between the reorganizing firms and
the firms that operate without default becomes more stark. As the firms that operate without
25

default increase in size, the ones that default become smaller.
Table 10: Model Results
Bankruptcy Costs
Benchmark cR = 0.07
Firms Operating without default
Avg. Capital
41.97
Avg. Debt
19.35
Debt to Capital ratio
0.56
Firms that reorganize
Avg. Capital
Avg. Debt
Debt to Capital Ratio

7

19.71
21.61
1.20

cR = 0.15 cR = 0.30
42.76
20.09
0.56

48.89
23.71
0.55

19.34
21.16
1.19

15.04
15.71
1.16

Heterogenous Recovery Rates vs. Constant Recovery
Rates

Previous studies either rely on incentive compatibility constraints and collateral constraints, or
they assume constant recovery rates across firms to explain the effects of financial frictions on
TFP.13 I contribute to the literature by allowing for two types bankruptcy procedures, reorganization and liquidation, and by allowing for heterogenous recovery rates across firms. In my
model, a bankrupt firm does not necessarily exit the market which might have an impact on the
firm distribution. In addition, recovery rates are modeled as a function of the firm characteristics which is consistent with the data.Bris et. al. (2006) documents that recovery rates increase
as the firms assets increase. Altman et.al (2005) shows that 100% increase in firm assets leads
to higher recovery rates by approximately 3%. Assuming constant recovery rates across firms
might overestimate the impact on TFP, because the larger firms are less constrained compared
to the smaller firms when recovery rates are allowed to be different across firms.
To evaluate whether introducing heterogenous recovery rates across firms makes a difference
in measured TFP, I implement another counterfactual exercise. Without recalibrating the model,
I first set the recovery rate for the benchmark economy to be 0.77, the US recovery rate in the
Doing Business database. Then I calculate the ce that solves for the free entry condition with
13

Buera et. al. (2011), Mindrigan and Xu(2012), D’Erasmo and Moscoso Boedo (2012) are among many
papers in this vast literature. See Restuccia and Rogerson (2012) for an extended review of the literature.
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wage rate equal to 1. Using the resulting ce , I iterate on the wage rate with the constant recovery
rate of 92% (the Doing Business recovery rate I calculate by setting θ=0 in the benchmark
model) and the constant recovery rate of 56% (the Doing Business recovery rate I calculate
by setting θ=0.8 in the benchmark model). The results are displayed in Table (11). The first
column corresponds to the case with recovery rates across firms set to 92%. The second column
corresponds to recovery rates set to 77% (the Doing Business recovery rate for US), where the
measured TFP in this case is normalized to 1. The third column correspond to the case with
recovery rates equal to 56% for all firms.
Table 11: Model Results
Recovery Rate
λ = 0.92 λ = 0.77 λ = 0.56
TFP
0.99
1.00
0.93
Total output
1.00
1.00
0.92
Avg. Loan prices
0.94
0.94
0.92
When recovery rates are set at 92% across firms, almost no bankrupt firm declares reorganization which leads to a drop in TFP. Corbae and D’Erasmo(2010) find similar results when
they close the reorganization option in their model. When recovery rates are a function of the
firm characteristics and differ across firms TFP declines by 2% (Table 5) compared to the case
with constant recovery rates where TFP decreases by 7% when λ = 0.56. When recovery rates
are constant across firms and interest rates increase. This result follows from the endogenous
response of recovery to changes in the debt enforcement mechanisms. In the model with heterogenous recovery rates firms that are larger in terms of their capital stocks are less constrained
compared to the model with constant recovery rates. Because larger firms are less constrained,
the effects on TFP are much lower. The results show that assuming constant recovery rates
produces larger differences in TFP and total output.

8

Conclusion

The positive relation between financial development and economic development is evident in
the data. My work explores this relation by concentrating on differences in debt enforcement
mechanisms across countries. Recently many economies adopted reorganization procedures in
their bankruptcy procedures similar to the ones present in US. However an analysis of the
27

reorganization procedure has not been incorporated in the misallocation literature that studies
the cross-country differences in income. Previous literature either takes recovery rates upon
default as constant across firms, or relies on incentive compatibility constraints with no-default
models. I build a firm dynamics model with two different bankruptcy procedures, reorganization
and liquidation to see how the differences in recovery rates and bankruptcy costs affect the
important macroeconomic aggregates. The benchmark model results show that recovery rates
are increasing in the firm’s capital and decreasing in the firm’s debt level. The counterfactual
analysis shows that differences in recovery rates leads to changes in output, TFP, and the size
of the credit markets. Differences in the bargaining power of the firm are able to explain up to
a 9% decrease in TFP. The model also produces average recovery rates that range from 72% to
6%. Output per capita decreases up to 16% when the average recovery rates vary from 72% to
6%. Additionally when bankruptcy costs are increased from the US level of 7% to 30%, TFP
decreases by 2% and recovery rates decrease by 12% points. As opposed to previous literature
that studies the relationship between recovery rates and TFP, I allow recovery rates to be a
function of the firm characteristics. If recovery rates are constrained to be constant across firms,
the effect of changes in recovery rates on TFP is much larger.

9
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Figure 1: Exit decision rule for the benchmark economy for zlow
14 The

green region corresponds to the exit without default, black region corresponds to liquidation, red region corresponds to
reorganization, blue region corresponds to reorganization. White dots represent the firm distribution.
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Figure 2: Exit decision rule for the benchmark economy for zhigh
15 The

green region corresponds to the exit without default, black region corresponds to liquidation, red region corresponds to
reorganization, blue region corresponds to reorganization. White dots represent the firm distribution.
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Figure 3: Price function for the benchmark economy
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Figure 4: Price function for the benchmark economy
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Figure 5: Recovery Rates for the benchmark economy
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Figure 6: Recovery Rates for the benchmark economy
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Figure 7: Recovery Rates for θ = 0 and θ = 0.7
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Figure 8: Recovery Rates for θ = 0 and θ = 0.7
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Figure 9: Price functions for θ = 0 and θ = 0.7
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Figure 10: Price functions for θ = 0 and θ = 0.7
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Figure 11: Exit decision rule for θ = 0
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Figure 12: Exit decision rule for θ = 0
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Figure 13: Exit decision rule for θ = 0.8
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Figure 14: Price functions for cR = 0.07 and cR = 0.30
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Figure 15: Price functions for cR = 0.07 and cR = 0.30
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Figure 16: Recovery Rates for cR = 0.07 and cR = 0.30
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Figure 17: Recovery Rates for cR = 0.07 and cR = 0.30
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