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FINANCIAL CRISES AND ASSET PRICES

Economic / financial crises are characterized by

• large drops in prices of risky assets, associated with increases in risk premia
• persistent effects and slow recoveries

Learning mechanisms alone often have transitory effects

• elevated risk premia when uncertainty about state of the economy is high
• this uncertainty is resolved relatively quickly (once we learn we are in adverse state)

This paper: combination of learning about disasters and leverage effects
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MAIN IDEA

1) Unobserved Markov state determines intensity of disasters.

2) Investors observe an increased frequency of disasters.

• increase the posterior probability of adverse (high-intensity) Markov state
• price of risk is high when uncertainty about the state is high

3) Disasters also depress firms’ cash flows and increase their leverage.

• quantity of risk in the cash flows increases as distance-to-default shrinks

4) Elevated risk premia are driven

• initially driven by an increase in risk prices
• later by an increase in the quantity of cash-flow risk
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CENTRAL RESULT - DYNAMICS DURING GREAT DEPRESSION

Figure 1: Great Depression

This figure depicts the equity market dynamics during the Great Depression and with simulated data,
where the cumulative drop in annual consumption growth mimics the decline observed during the
Great Depression. The blue lines represent the average daily, cum-dividend, cumulative equity return
generated by the model with learning, and the yellow lines refer to the perfect information case. Solid
lines measure levered equity returns, and dashed lines unlevered ones. The red line represents the daily,
cum-dividend, inflation-adjusted cumulative equity return on the CRSP Index. Models and data are
normalized to one at the beginning of a disaster.

slow down the recovery in asset prices because belief uncertainty raises the unlevered equity premium.3

Yet, belief uncertainty only increases at the beginning of a crisis – as the crisis unfolds, it becomes

increasingly obvious to the agent that the economy is not in a calm period, and so her belief uncertainty

and the associated learning risk premium in the model declines, dragging down the model-based equity

risk premium. Since the unlevered equity premium does not increase dramatically during crises,

cumulative equity losses do not rise rapidly during simulated crises.

Our model features both learning and leverage, and its implied equity dynamics match the data

much more closely than any of the nested models in Figure 1. With the addition of endogenously time-

varying leverage, there is a feedback effect. Equity prices are initially depressed by belief uncertainty,

which raises leverage. The increase in leverage feeds back into equity prices, reducing them further, even

though belief uncertainty and its associated premium fade away. Thus, endogenous leverage dynamics

combined with learning about rare economic crises make it possible to generate equity return dynamics

that respond to crises in a manner consistent with the data.4

The statistical properties of consumption are an essential feature of all consumption-based models.

3The unlevered equity risk premium is proportional to the belief uncertainty created by learning when the represen-
tative agent has a preference for earlier resolution of intertemporal risk, see Ai (2010) and Collin-Dufresne, Johannes,
and Lochstoer (2016) where learning creates endogenous long-run risk.

4We do not deviate from Bayesian learning because it is challenging to demonstrate precisely whether and how
investors deviate from Bayesian updating. Instead, we rely on the roots of finance theory, showing how corporate
financing decisions are impacted by standard Bayesian learning and how the resulting policies feed into asset prices.
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PREFERENCES

Consumption process
dCt
Ct

= µcdt+ σcdBc,t +
(
e−Zc,t − 1

)
dNt

• N has unobservable time-varying intensity λt, jump Zc,t exponentially distributed

Filtering: posterior probability of high-risk state

pt = P (λt = λH|Ft)

Recursive Duffie–Epstein–Zin preferences

Jt = Ẽt
[∫ ∞

t
f (Cs, Js)ds

]

• unitary IES and risk aversion γ
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CONSUMPTION-BASED STOCHASTIC DISCOUNT FACTOR

The SDF takes the form
dπt
πt−

= −r (pt−)dt−ΘBdBc,t + [ΘJ (Zc,t) + ΘL (pt−, Zc,t)]dNt −
(
λQ (pt−)− λ̃ (pt−)

)
dt

• price of Brownian risk ΘB = γσc

• price of jump risk ΘJ (Zc,t) ≈ γZc,t
• price of belief uncertainty (requires non-separable preferences)

ΘL (pt−, Zc,t) ≈ − (γ − 1)σP (pt−) V′ (pt) [1+ΘJ (Zc,t)]
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CASH-FLOW DYNAMICS

Real earnings process for firm k

dXk,t
Xk,t−

= µxdt+ σidx dBx,k,t + σsysx dBx,t +
(
e−Zk,t − 1

)
dNt − dNk,t

• systematic cash flow jump arrivals perfectly correlated with consumption jumps
• Brownian shock Bx correlated with Bc but pricing implications are trivial
• additional idiosyncratic jumps and Brownian shocks to fit cross-sectional distributions

7/18



OPTIMAL DEFAULT AND COUPON CHOICE

Given fixed perpetual coupon ck, the value of levered equity is

Sk,t = (1− η) sup
τD,k≥t

Ẽt
[∫ τD,k

t

πu
πt

(Xk,u − ck)du
]
.

• optimal default stopping time τD,k

Optimal coupon ck determined at firm creation to maximize firm value net of debt issuance costs.

• optimal coupon decreasing in the probability of the high-risk state p0 at firm creation
• optimal default threshold increasing in pt

Exogenous firm destruction (and replacement) guarantees a stationary firm distribution.
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CALIBRATION

The modeling part is conceptually straightforward.

• exogenous SDF for the pricing of heterogeneous levered cash flows

Emphasis on empirical fit.

• consumption process fits frequency and magnitude of disasters
• cash flow processes fit excess returns, leverage, CDX rates
• particular attention to physical default risk and its pricing
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EXPERIMENT - GREAT DEPRESSION

Figure 8: Equity Risk Premium

This figure displays the conditional equity risk premium of an unlevered firm (left panel) and a levered
firm (right panel). The blue line represents the total equity premium, the green area is the fraction
due to learning, the purple area is the fraction due to jump risk, and the yellow area is the fraction
due to Brownian risk. For the levered firm, earnings are normalized to 1.

Figure 9: Price Sensitivities

This figure displays the price elasticity with respect to earnings X, ∂ logS/∂ logX, and the absolute
value of the log price sensitivity with respect to the belief p, |∂ logS/∂p|, for different earnings levels.
In both plots, the darkest blue line refers to the unlevered case, and a lighter blue indicates a lower
earnings level.
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EXPERIMENT - GREAT DEPRESSION

Figure 10: Time Series of CDX and Leverage

This figure displays the 5-year maturity CDX rate in the first panel, average cross-sectional leverage
in the second panel, and the belief p about the economy in the third panel for the years from January
1980 to June 2022. The grey bars represent NBER recessions. The CDX data represents Markit’s
North American Investment Grade CDX Index, for which Series 1 started trading in September 2003
(black dashed vertical line). Data prior to this date is imputed. To construct a proxy for empirical
belief p, we assume that days on which the average ex-dividend CRSP return is less than −5% are
days on which increments in Nt are realized.
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EXPERIMENT - GREAT DEPRESSION

Figure 12: Great Depression – Credit Market

This figure depicts the credit market dynamics during the Great Depression and with simulated data
where the cumulative drop in annual consumption growth mimics the decline observed during the
Great Depression. The first panel depicts the average 5-year CDX rate in the model (blue line) and
the data (red line) measured in basis points. Since credit derivatives were not traded prior to 2003,
we impute the CDX rate based on a linear regression using Moody’s Baa-Aaa spread. The second
panel depicts average leverage in the model (blue line) and data (red line), measured in percent. Since
leverage was lower during the Great Depression than it is currently, we plot the model results against
the left y-axis, and the actual data against the right y-axis. The third panel depicts average annual
realized default rates in the model (blue line) and data (red bars), measured in percent. Empirical
default probabilities are annual issuer-weighted corporate default rates reported by Moodys for entities
with letter rating Baa. All panels also display the 50% (dark grey), 80% (medium grey), and 90%
(light grey) confidence intervals across simulations.
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EXPERIMENT - GREAT DEPRESSION

Figure 13: Great Depression – Equity Premium

This figure depicts the average dynamics of the conditional equity premium and its components during
simulated Great Depressions. In the first panel, the blue line represents the levered equity premium of
the full model (left y-axis), and the red line the unlevered equity premium (right y-axis). The second
panel shows the dynamics of belief uncertainty. The third and fourth panels depict the jump risk
premium and belief uncertainty premium.
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EXPERIMENT - GREAT DEPRESSION

Figure 14: Great Depression – Equity Market

This figure depicts the equity market dynamics during the Great Depression and with simulated data,
where the cumulative drop in annual consumption growth mimics the decline observed during the
Great Depression. In each panel, the blue line represents the average daily, cum-dividend, cumulative
equity return generated by the model. In the first row of the figure, we plot the equity market response
of the perfect information model, and in the second row, the learning model; the first column represents
the unlevered equity market and the second one the levered equity market. The red line represents
the daily, cum-dividend, inflation-adjusted cumulative equity return on the CRSP Index. Both model
and data are normalized to one at the beginning of a disaster. All panels also display the 50% (dark
grey), 80% (medium grey), and 90% (light grey) confidence intervals across simulations.

56

14/18



QUESTIONS

1) Dissecting the equity premium

• paper emphasizes careful modeling of evolution of crises
• Beason and Schreindorfer (2022) emphasize that most of the equity premium is generated by
‘intermediate’ disasters

• how does the model do here?

Data

Campbell-Cochrane (1999)

Bansal-Yaron (2004)

Wachter (2013)

Barro (2009)
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Figure I: Sources of the equity premium. Integral (1) is shown as a function of

the upper limit of integration, x, and normalized by the total equity premium: EP (x) ≡∫ x
−1

R[f(R)−f∗(R)]dR

E[Rt+1−Rf
t ]

. The shaded area marks monthly returns between -30% and -10%, a set

of states that accounts for 2/3 of the equity premium in the 1990-2019 sample.

estimates, the solid line in Figure I shows the fraction of the equity premium as-

sociated with returns below different thresholds, a function we coin “EP (x)”. By

construction, increasing segments of EP (x) reflect states that contribute positively

to the equity premium, whereas decreasing segments reflect states that contribute

negatively. Strikingly, the figure shows that the 80/100 of the equity premium is

associated with monthly returns below -10%, while 67/100 of it stems from the gray-

shaded region between -30% and -10%. Such returns occur roughly at a business

cycle frequency, and they have historically coincided with events like Iraq’s invasion

of Kuwait in 1990, the collapse of Long Term Capital Management in 1998, the

September 11 attacks in 2001, and the bankruptcy of Lehman Brothers in 2008.

Investors are therefore predominantly compensated for shocks that coincide with

infrequent, large, but not extremely large negative stock market returns.

We show that this finding is robust to (i) using British or German instead of U.S.

data, (ii) using quarterly instead of monthly returns, (iii) excluding NBER recession

months, (iv) excluding the years 1990-1997, for which the available options data is of
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QUESTIONS

2) How persistent are risk premia in typical recessions / financial crises?

• In many episodes, increases in proxies for risk premia are more transitory (Meeuwis et al.
(2024))

Figure A.1: Time-Varying Risk Premia in the Data
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This figure plots nine series from the literature that capture fluctuations in risk premia: the excess bond premium
from Gilchrist and Zakrajšek (2012); Robert Shiller’s CAPE Ratio; the Chicago Fed’s National Financial Conditions
Index (NFCI); the financial uncertainty index of Jurado et al. (2015); the risk appetite index of Bauer et al. (2023);
the risk aversion index of Bekaert et al. (2022); the variance risk premium from Bekaert and Hoerova (2014); the
CBOE VIX; and the SVIX of Martin (2016). All series are standardized.
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QUESTIONS

3) Should we expect this mechanism to fit all of the decline during Great Depression?

• effects of monetary policy, debt deflation?
• what else is missing?
• is the linear projection a good way how extend the CDX data to the Great Depression?
• why learning from consumption disasters (apart from the connection to the literature?)

4) How to interpret the fit of the observed trajectory within an IRF ‘fan chart’?

• the fan chart is not a confidence interval for the path in a meaningful sense
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SUMMARY

Well executed paper with a clear mechanism

• attention to careful calibration of firms’ cash flows
• interesting (and ambitious) Great Depression experiment

Think about

• alternative ways how to assess the asset pricing implications
• how to isolate the learning-leverage mechanism from everything else that happened during
the Great Depression

18/18



APPENDIX



LITERATURE I

Beason, Tyler and David Schreindorfer. 2022. “Dissecting the Equity Premium.” Journal of Political
Economy 130 (8):2203–2222.

Meeuwis, Maarten, Dimitris Papanikolaou, Jonathan Rothbaum, and Lawrence D. W. Schmidt. 2024.
“Time-Varying Risk Premia and Heterogeneous Labor Market Dynamics.”


	Appendix
	Appendix


