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MOTIVATION
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Twin banking/sovereign-default crises:

» domestic costs of sovereign defaults through banking sector:
Panizza, Sturzenegger and Zettelmeyer (2009)

» two-way risk spillover: sovereign default <» banking crisis
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a conventional NK model with

financial intermediaries: Gertler and Karadi (2011)
fiscal and monetary policy

sovereign default: probability depends on debt level

extended to include banking sector downsizing: Gertler and
Kiyotaki (2013)

» Findings:
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in the baseline case,
» sovereign default can reduce investment by a substantial margin;
» but if default doesn’t materialize, sovereign risk premia itself has a
small impact on the economy
if downsizings are possible,
» even if default doesn’t materialize, sovereign risk premia can have
pronounced negative impact on the economy



MOoODEL OVERVIEW

» Financial friction:

» occasionally binding credit constraint (agency problem)
» banks lend to government and firms

» Sovereign default risk:
» default can tighten up the credit constraint and spillover to firms
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» Bank’s balance sheet,
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» Bank’s objective,
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» a banker survives with prob. 6,
» 1 — 6, new bankers with start-up funds from households

» The evolution of aggregate net worth,
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BANKS

Agency problem (credit constraint),
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» depositors can liquidate banks and recover 1 — X of assets
» agency problem is less severe with government debt (n < 1)



BANKS

Agency problem (credit constraint),
Vie 2 NQ: Kt +nQi Dje)

1. Interpretation: Gertler and Karadi (2011)
» banks can divert X of assets
» depositors can liquidate banks and recover 1 — X of assets
» agency problem is less severe with government debt (n < 1)

2. Alternative interpretation: capital requirement

» the value of the bank must equal to or exceed a share ) of its
assets

» assume government debt has higher quality



BANKS

Vie = max EeAs 1 (1 — Opp1)Njeg1 + 041 Vieg1)
s.t. Vie > AQFK i + nAQYD;:  (with multiplier ;)
th+1 = Ri€+1Q§Kjt + R?+1Q?Djt - Rg+1Bjt

Let Vj: = f:Nj¢, then first-order conditions are,

(K1) E¢E%%%90_9H1+mHﬁHXRﬁ1—RLO:uM
(D) BB (1= G+ B o) (Rl = Rir) = o
(N30) Etﬁ%(l — Oir + Ot fra) Ry + pefi = fi
(120) pe(feNy = MQike +nQi D)) = 0

Conventional model without banks: u, =0, f; = 1



FIRMS, HOUSEHOLDS, AND MONETARY PoLICY

» Firms:
» Cobb-Douglas production
» Capital producing firm: Tobin’s Q
» Rotemberg price adjustment cost: distortionary sales tax
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» Firms:

» Cobb-Douglas production

» Capital producing firm: Tobin’s Q

» Rotemberg price adjustment cost: distortionary sales tax
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0 T uc(t) 0 T Yt
» Households work, save, and receive transfers from bankers and government
max Eq Z Btu (ct, Le)
t=0

s.t. ct =wiLle + ¢ + RSBt—l — B+ 2z

» Taylor rule:
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returns on deposits aren’t indexed to inflation



FiscaL PoLICY AND SHOCKS

» Government budget constraint,
Dy

Tt

g+ 2z —eye + (1= A (1 — pa+ pa(1 + QY)) = QiD,

Rng—lthl

v

long-term bond: share of 1 — pg matures, share of p,; receives
coupon and is resold

1+ paQf

RY=(1-A,)—Ltd=t
e = 2 Qiﬂrt

v

government may default A; > 0

v

tax policy:

T

E o (1 — At)Dt71 d
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transfers: exog shock follows AR(1)
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SOVEREIGN DEFAULT

Different approaches:

» Exogenous default: Bocola (2014)
» default probability doesn’t depend on the state of the economy

» Optimal default: Arellano (2008), Yue and Mendoza (2010)

» Fiscal limits: Bi (2012), Davig, Leeper and Walker (2010)

A, — 0 i]‘Dt71<D£k
71 A ifDi1 > D;

exp(n + n2Di—1)
1+exp(m +n2Di—1)’

pi—1 = P(Dy—1 > Df) =

» allow two-way spillover between sovereign and banking crises



BASELINE VS. EXTENDED MODELS

» Baseline case

» 0, is fixed at

» Extended case: financial sector downsizing

» Survival rate increases with net worth and decreases with
leverage (Gertler and Kiyotaki (2013))

» Given B; = QFK: + Q¢D, — N, it decreases with deposits

b b

e —nyBi— -

0, = Xp("h _ T2 bi 1) (9 _ Hmzn) + Opmin
1+ exp(ny — n3Bi-1)

» The evolution of aggregate net worth,

Ni= 0, (REQF_1Ki1 + RIQ!\Di1 — R{Be1)+w(QF K1 + Qf Dy 1)
4 1




EXTENDED MODEL: BANK RUN

» Simplified version of bank runs in Gertler and Kiyotaki (2013)
» At each period, banks that receive a ‘bank-run’ signal have to exit.
» The signal is random for individual banks ....

» ... but at aggregate, the probability of runs depends on the
balance sheet of the aggregate banking sector.

» State-dependent survival rate

» Capture the downsizing of financial sector in crises



METHOD AND CALIBRATION

» Use policy function iteration to solve the nonlinear model

» the state space S; = {D;—1, Ki—1, Bi—1,i1—1,€; }
» iterate on the decision rules fZ, f7, P, f7™, f/ until converge

» Calibration (preliminary):

» fiscal limit distribution close to steady state (within 10%)
» small haircut (0.08)



SIMULATIONS

» Cost of sovereign risk premia/default

» Baseline vs. no-default model

» Extended (with downsizing) vs. baseline vs. no-default model

» Two-way risk spillovers



COST OF SOVEREIGN RISK PREMIA
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COST OF SOVEREIGN RISK PREMIA
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COST OF SOVEREIGN RISK PREMIA

Without default materializing, sovereign risk premia

» has a small impact on the economy in the baseline model
through the standard financial accelerator channel

» but is stagflationary and has pronounced negative impact on the
economy in the bank run model

» lower net worth by 15%, triple the reduction in capital, double the
output loss



COST OF SOVEREIGN DEFAULT
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SIMULATIONS

» Cost of sovereign risk premia/default

» Two-way risk spillovers

» Banking risk — government:

» exogenous 6;:: AR(1) process
> lower bank survival rate (6;) reduces bank net worth



BASELINE MODEL IRFS: (BANKS — SOVEREIGN)
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To CONCLUDE

» Findings: sovereign default/risk premia

» has a small impact on the economy through the standard financial
accelerator channel

» but has pronounced negative impact if downsizings are possible

» Work in progress:
» capital requirement depends on the riskiness of government bond
Vit > NQFKje +n(7)Q7 Dj¢)

» default scheme: government considers sovereign default costs
through banking sector

» endogenize the financial sector downsizing



FUTURE WORK

» Extend to a small open economy

» Empirical evidence (joint with Nora Traum)

» sovereign default/risk premia spillover across countries through
banking sector channel



APPENDIX: SIMULATIONS

» Two-way risk spillovers

» Sovereign risk — banks: higher transfers (z;) raise government
debt and default probability

» Banking risk — government: lower bank survival rate (6,) reduces
bank net worth

» exogenous 6;: AR(1) process



BASELINE MODEL IRFS: (SOVEREIGN — BANKS)
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BASELINE MODEL IRFs: RIsk PREMIA

Sovereign risk without default occurring,

» Bank net worth & firm capital stock recover rapidly: risk premia
raises net worth

» Sovereign risk premia is inflationary (due to higher taxes)

» Output recovers slowly
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BASELINE MODEL |IRFS: DEFAULT

With sovereign default,

» Bank net worth recovers slowly — tighten up credit constraint —
firm capital stock recover slowly

» Sovereign risk premia is inflationary, sovereign default is
deflationary

» Rapid tax reduction — labor recovers rapidly

» Output recovers rapidly upon default (labor supply) but stays low
in the long run (capital)



APPENDIX: CALIBRATION

parameters

z/y
QD
4y

For
Yd
1/¢

RF — R?

pd

discount rate

capital adjustment cost para
capital ratio

government spending-output ratio
government transfers-output ratio
Annualised Govt Debt to GDP
steady-state inflation

price adjustment cost para
substitution elasticity

taylor coefficient

tax response coefficient

inverse of Frisch

shock standard deviation
premium on bank loans

banker survival rate

leverage ratio

maturity of bonds

haircut

0.995
71.2
0.33
0.15
0.1

0.49

1

49.64
4.167
15

1

0.276
0.03
100 bpt (annual)
0.972

4
1-1/8
0.08




APPENDIX: DECISION RULES (BASELINE)
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APPENDIX: EXTENDED MODEL

» Assume survival rate increases with net worth and decreases
with leverage (Gertler and Kiyotaki (2013))

» Given B, = QFK: + Q{D; — N,, it decreases with deposits

0 — exp(ni — n3Bi—1) 7
t= b b
1 +exp(n —n5Bi-1)

» Calibration: A =0,6,.:, = 0.950
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APPENDIX: EXTENDED MODEL

Each bank’s objective becomes,

Vie = maxEiA¢ i1 ((1 - é)th+1|nr + (é — Oi1)Njts1lrun + 9t+1Vjt+1)
with Njisilnr = R QY Kyt + Ri41QiDje — R4 By
Njerilrun = REQUKje + Ri41 Qi Dje — Riya (1 — Afy1) Bje

The first-order conditions are,

c(t+1 _
Etﬁ% ((1 — 01 + Or1 1) (REy 1 — Riyr) + (6 — 9t+1)A§+1RlZ+1) = A
c(t+1 _
Bl T fL (t) ) (1= Oes + O frrn) (R = REa) + (0= 0r1) AL Y1) = gk
(t+1 ~
Etﬂiul(t (_:) ) (1 —0i11 + 011 fia1 — (0 — 9t+1)AS+1) R?H +pefe = fi



APPENDIX: NOMINAL TO REAL ASSETS

Bank balance sheet:

QiK;tP, +Q{D}, = NJ; + B}
—>Qt ]t+Qt ]t:th+Bji

The net worth evolves:

. n

jt+l - R Zt+1 Le+1 Bjt
= t+1Qt jt + Qt - -

Py Pt mer1 Py

ko Ak i1 Gt41
— Njt+1 = R 1 Qi Kyt + Qi Djr — Bjt
Tt+4+1 Tt4+1
SN~ SN~

d
RE Riqq



