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Overview of findings

Motivation

I Persistent credit cycles

I Credit spread = excess bond premium + default risk
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Overview of findings (cont.)
Approach

I Proposes a unified framework with self-fulfilling shocks to link
credit cycles with spread and economic activity

I “Dynamic” complementarities generate two steady states:
I Risky, low-activity steady state: high R, high default,

self-fulfilling prophecies
I High-activity steady state

I Self-fulfilling beliefs critical for default risk and credit spread
and, consequently, aggregate dynamics (Bad belief raises
spread and decreases real activity, but the propagation is
through default risk)
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Praises

Several fundamental aspects of the analysis are exciting

I Business cycles based on complementarity: Shocks initiate
persistent behavior

I The framework allows for the commonly-observed but
rarely-explain phenomenon of ‘hysteresis’

I Financial frictions and credit spread are central to the
analysis, yet the propagation mechanism is different
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Criticisms and Suggestions (1)
Complementarity and the role of two steady states

Dynamic complementarity generates two steady states

I Risky steady state

I Normal (non-risky) steady state

However, the analysis is all about the risky steady state, but it
does not have to be

I This choice impairs the full mechanism of complementarity

I What if shocks are large and drive the system to the
alternative steady state?

I How does the system alternate across the two steady
states?—paper should confront/discuss these issues

Zanetti Oxford

Discussion of: ‘Default Cycles’



Intro Overview Praises Suggestions

Criticisms and Suggestions (2)
Role of sunspot and fundamental shocks

The juicy story is about self-fulfilling prophecies, but the analysis
allows for alternative interpretations

Recall sunspot shock (εbt+1): vt+1 = f̃(X̃t, X̃t+1, vt − εbt+1)

for contract (ρ, θ). Competition drives expected bank profits to zero, which implies

ρ̄t(1 + Φt) = Et
{

(1−G(η̃′))ρ+G(η̃′)λt+1
1 + θ

θ

}
, (9)

where ρ̄t ≡ R̄t/(z
HΠt), similar to ρ, measures the safe interest rate in relation to the borrowers’

capital return. The right-hand side of (9) is the expected revenue per unit of debt (relative

to zHΠt). In default events η′ < η̃′, banks recover λt+1(1 + θ)/θ per unit of debt.

Under perfect competition, the contracts offered in equilibrium maximize borrowers’ ex-

pected utility,

Et
{

(1−G(η̃′)) log[1 + θ(1− ρ)] +

∫ η̃′

−∞
log[(1 + θ)(1− λt+1)ζ]− η′ − vt+1 dG(η′)

}
,

subject to the ex-post default choice (8) and the zero-profit condition for banks (9).

We characterize the optimal contract as follows:

Proposition 4. Given a safe interest rate ρ̄t, excess bond premium Φt, (stochastic) collateral

parameter λt+1, and credit market expectations vt+1, the optimal credit contract in period t,

denoted (θt, ρt), together with the ex-post (stochastic) default threshold η̃t+1 satisfy the following

equations:

η̃t+1 = log
[(1− λt+1)ζ

1− ξt

]
− vt+1 , (10)

θt =
ρ̄t(1 + Φt)

ρ̄t(1 + Φt)− Et [λt+1G(η̃t+1) + ξt(1−G(η̃t+1))]
− 1 , (11)

Et[G′(η̃t+1)(ξt − λt+1)] = Et(1−G(η̃t+1))

{
1− ρ̄t(1 + Φt)− Et[G(η̃t+1)(ξt − λt+1)]

}
, (12)

with ξt ≡ ρtθt/(1 + θt).

Proof. See Appendix A.

Conditions (10) and (11) are the ex-post default choice and the zero-profit condition of

banks, respectively. Condition (12) is the first-order condition of the contract value maxi-

mization problem.23

As in the partial model of the previous section, credit market expectations vt depend

themselves on the state of the credit market, satisfying the following recursive equation (see

23In our parameterizations with normally distributed default costs we verify that the second-order condition
is also satisfied and that the solution is indeed a global maximum.
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May fundamental shocks be instrumental for default cycles? To
what extent are shocks to bond premium (Φ), technology (µA),
recovery ability (λ) important?
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Criticisms and Suggestions (3)
Potential important role for future shocks

I Recall sunspot shock (εbt+1):

vt+1 = f̃(X̃t, X̃t+1, vt − εbt+1)

I Key feature: it is a shock in the future. Key finding: relevant
to explain default risk and credit spreads

I What about future fundamental shocks that are anticipated
today (i.e., news shocks or discount factor shocks)?

I It turns out that news shocks play an important role to
explain the bond premium and the relevance of spreads for
real activity (Gortz et al. (2016)). The paper could also speak
to this literature
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Criticisms and Suggestions (4)
Estimation of the model

I The stochastic processes estimated with annual data
1992-2016. 34 observations

I Shock processes estimated with ML. Are cross-equation
restrictions used in the estimation? Why not estimating
(some) structural parameters?
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Criticisms and Suggestions (4) (cont.)
Empirical performance of the model

How does the model perform?—some mixed feelings on risky SS
and no feelings on non-risky SS

Table 1: Data vs. Model with Only Sunspot Shocks (Model Values in Brackets)

Correlation Spread Recovery Rate Default Rate Output Growth

Spread 1 -0.40 (0.91) 0.64 (0.55) -0.58 (-0.75)
Recovery Rate - 1 -0.76 (0.16) 0.33 (-0.61)

Default Rate - - 1 -0.54 (-0.57)
Output Growth - - - 1

Mean (%) 2.01 (2.01) 41.17 (41.17) 1.58 (1.58) 1.70 (1.70)
Std dev. (%) 0.86 (0.30) 8.97 (4.42) 1.05 (2.67) 1.90 (2.05)

Table 1 shows the basic statistics of these four variables. The sample means of credit

spread, recovery rate, and default rate are 2.01%, 41.17%, and 1.58%, respectively. As ex-

pected, the spreads and default rate are highly positively correlated (0.64), and both of them

are countercyclical (i.e., negatively correlated with output growth). The recovery rate is highly

negatively correlated with the default rate (-0.76), but much less with the credit spread and

it is mildly procyclical (i.e., the correlation with output growth is 0.33).

Time series of the three variables are shown in Figure 2. Evidently, the default rate spikes

up in all three recessions since 1982, and most strongly during the Great Recession. The

recovery rate reaches a trough during any recession. Interestingly, however, credit spreads did

not increase during the 1991 recession; this further motivates the need to explore the distinct

roles of credit spreads and corporate default for macroeconomic dynamics.

We will compare the same set of time series generated by the model to those in the data.

In the model, default and output growth are straightforward. The credit spread in the model

is 100(ρt/ρ̄t − 1) in percentage terms. For the (ex-post default) recovery rate, the consistent

measure in the model is λt/ξt−1 = λtΠt−1z
H 1+θt−1

θt−1
/Rt−1 which is the ratio of the firm value

recovered by the lenders per unit of debt to the lending rate Rt−1.

4.2 Basic Parameterizations

For analytical tractability, we assume that default costs η are normally distributed with mean

µ and variance σ2. Given that we consider annual time series for default rates and recovery

rates, we calibrate the model at annual frequency. There are 15 model parameters that are

not related to exogenous stochastic processes.

1. Preferences: β, κ, and ν.

2. Technology: α, δ, µA, zH , zL, and π.

3. Financial markets: ψ, λ, ζ, Φ, µ, and σ.
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Table 5: Variance Decomposition in Percents

Exogenous Shocks to
EBP Collateral Sunspot Productivity All financial shocks

(1) (2) (3) (4) (1) + (2) + (3)

Credit Spreads 98.25 0.18 1.57 0 100
Recovery Rate 77.15 19.59 3.26 0 100
Default Rate 22.06 44.56 33.38 0 100
Output Growth 41.16 3.32 17.63 37.88 62.12

Debt-to-Output 37.73 5.77 54.25 2.26 97.74
TFP Growth 17.30 1.75 10.72 70.23 29.77

shocks and collateral shocks explain 41.16% and 3.32%, respectively. Notice that collateral

shocks generate small impacts on output because the small reactions and overshoots in leverage

following the shocks (recall Figure 5). Financial shocks together contribute to about two thirds

(62%) of output variations because they affect the credit flow to productive firms. There are

two ways how the credit flow impacts output dynamics. On the one hand, the credit flow affects

the capital allocation among productive and unproductive firms. This is the productivity effect

of credit. On the other hand, the credit flow also affects the firms’ aggregate demand for capital

and labor, and therefore aggregate production. This is the factor effect of the credit flow.

To shed light on these two effects, we show how the variation of debt growth and TFP

growth in the model can be explained by each shock in the last two rows of Table 5. Endoge-

nous fluctuation of productivity growth due to the credit allocation is about 30%, which is

much less important than the exogenous fluctuations in productivity growth (70%). In other

words, credit generates modest endogenous variation in TFP growth. Therefore, the main

transmission mechanism of financial shocks is through the effect on the firms’ factor demands.

While Table 5 reports the decompositions into exogenous shocks, we show now how these

shocks impact credit market and macroeconomic variables through fundamental channels and

the belief channel separately. This decomposition is important since we allow EBP shocks to

affect beliefs as well.

We use a simple R-square statistics for this exercise. Let εt = [εΦ
t , ε

λ
t , ε

s
t , ε

A
t ]′ be the

collection of structural shocks. Then, the belief variable can be expressed as bt = cεt, where

c = [χΦ
b , 0, 1, 0]. If we are interested in output growth gt, for example, we run a population

regression gt = βbbt + νt, where νt is orthogonal to bt. Then, the variation in output growth

explained by the belief channel can be expressed as the R-square of this regression.29 For

29That is, R2 = Var(βbbt)

Var(gt)
, where βb = Cov(gt,bt)

Var(bt)
. Therefore, the variance of gt explained by the belief

channel is simply the square of the correlation between gt and bt, i.e., R2 = (Corr(gt, bt))
2.

32

I The impression is mixed, but
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Conclusion

The study offers a novel perspective to explain persistent credit
cycles. Central role of complementarity in conjunction to
self-fulling beliefs and financial frictions

The idea that complementarity forces may be at work in financial
markets is exciting and novel in a GE framework. In my view, it’s
the original and big takeaway of the analysis

I wonder whether non-fundamental shocks exclusively activate
default cycles, or also fundamental shocks play a relevant role
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