@ Disaster Risk and Asset Pricing
@ Motivation and Model Setup
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@ In reality, consumption and stock market dynamics are not as smooth
as the Lucas model suggests.

@ The frameworks we have studied so far do not take into account the
possibility of rare disasters that hit the economy with a slam.

@ Examples:

Corona Crash of Spring 2020
e Financial Crisis of 2008

o Wall Street Crash of 1929

(]

@ All these crashs destroyed a lot of money within some few trading
days and had a significant impact on consumption.

@ We study a simple model with instantaneous disaster shocks following
Rietz (1998), Barro (2006, 2009).
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Motivation

Panel B: OECD countries

Frequency

10 20 30 40 50 60
Percent decline in consumption

Selected disasters in history, see Wachter (2013), original data from Barro
and Ursa (2008).
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Barro (2006, 2009) — Model Setup

@ Endowment economy with disaster risk component

Acii1 = pie + Oclc,t+1 @

® 71 ~N(0,1), i.i.d. and v;1 satisfies

P(vty1 = log(1 — bt+1)). =p, P(viy1=0)=1-p

wherelbt+1 Is iid.
@ Disaster probability: p

@ Loss if a disaster hits the economy: by41

Ct+1 — Cteuc+acnc,r+1+ut+1

) Gretetoetie \/ in normal times
Cretetoele+1(1 — b, 1), if a disaster hits
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Calibration

Expected consumption growth

C 1
]Et[ t+1] = fc + 703 — pE¢[bt 1]
C: 2

Rare but heavy disasters: Barro (2006, 2009) uses BQY, C&C

o expected growth rate without disasters . = 2.5% /AC - Z/
e consumption volatility in normal times o. = 2% .
o disaster probability p = 1.7%

o expected disaster size b = E.[b; 1] = 29%

Therefore, expected growth rate is Et[%] ~ 2%.

Alternative calibrations can be found in Wachter (2013), Barro and
Jin (2011), among others.
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@ Disaster Risk and Asset Pricing

@ Asset Pricing
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General Procedure

Consider an investor with CRRA utility (Barro 2006):

u(C) = 7c1
1 —
@ Consumption growth is i.i.d., so wealth-consumption ratio constant,
and everything works along the lines of Section 2.
@ Standard Procedure

Write down the Euler equation and determine the pricing kernel
o Derive the risk-free interest rate.

e Derive the equity premium.

o Determine the wealth-consumption ratio.

This procedure also works for recursive utility (Barro 2009).
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Risk-free Rate

@ Euler Condition remains unchanged in the CRRA case,

E, [e“’;(c(cg)l)m} ~ 1.

@ For the risk-free asset h{: Len
'

—f — UC(CH-I)
" —F 6 He\-t+1)
¢ t|:e uC(Ct) ]

e Exploiting a first order approximation (e P =~ 1 — p):
1 _
i =06 +pc — 57702 —p(Eel(L - be1)' 7] - 1)

2
o blue terms: standard \j
o red terms: disaster risk reduces the iaérest rate
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Equity Premium

o Equity premium

rp;.“ = 70_(2:+pEt [bt+1 ((1 — bt+1)1_7 _ 1)}

o blue terms: standard
o red terms: disaster risk boosts the equity premium
@ The benchmark calibration generates a high equity premium and a
low real interest rate even with CRRA utility and a moderate degree
of risk aversion in the range between fy = 3 and ~ :T\

——————y

HX(Y "C{t\ 0 a/: i,
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Possible Model Extensions

Revo ¥ TLY

@ The model is still very simplistic./’)

- eqmty premlum is constant 2
/7 -
— CRRATmptte amificrease in uncertainty (o, p, or byy1) for given

expected consumptlon growth implies a higher price-dividend ratio.
@ It can be adjusted in various dimension to account for

— recursive preferences (e.g., Barro 2009; Barro and Jin 2011)

— long-run risk and stochastic volatility (as in Bansal and Yaron 2004)
— time-varying-disaster_si
eriods of crisis (e.g., Branger et al. 2016)
— climate-induceddisastershocks (€.g., Hambel et al. 2020)
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Possible Model Extensions
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Possible Model Extensions

Aeyo = Vel * Vo e *'V:f: Wb

AC,qu:/Mr*q’r?h + 2% /] r

+ €9

——

T:‘, / ;{/t: 5101»%,’/‘
Uk bl T010 LD

T Utdes & Xepupadas (201a)
dhy = O (2«4 (1 "7’7))6‘»‘1‘er0
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