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Financial crisis of 2008: Increase in Systemic Risk
and Macroeconomic Uncertainty
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This paper

Systemic risk and macroeconomic uncertainty are complicated concepts, and
how they are connected is a priori unclear
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This paper

Systemic risk and macroeconomic uncertainty are complicated concepts, and
how they are connected is a priori unclear

Uses a DSGE model to study how systemic risk and macroeconomic
uncertainty are connected

Key model ingredients: Endogenous financial crises + uncertainty shocks

Novel feedback loop between systemic risk and macroeconomic uncertainty

@ Result 1: Finance to macro Possibility of financial crises —
endogenously time-varying macroeconomic uncertainty

@ Result 2: Macro to finance Higher macroeconomic uncertainty reduces
the likelihood of a financial crisis

Novel general equilibrium benefit of macroprudential regulation

@ Result 3: A countercyclical capital buffer reduces systemic risk and
thereby also macroeconomic uncertainty
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Banks - objective function and balance sheet

Choose lending & borrowing to maximize the bank’s equity value

B B

Vo= max {Et At (1= Pra) Vile ) (1)

ar, 4 N N—— N—— N~
Household SDF 1—Default prob. Future bank value
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Bank Default

Rewritten incentive constraint:
diy < emp (5)

implies creditors will not lend if n® < 0
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Bank Default

Rewritten incentive constraint:
dg, <o (5)
implies creditors will not lend if n® < 0

nP < 0: Bank does not have enough funds to repay liabilities and it cannot
borrow or raise equity — it must default.

Banks can be aggregated into a representative bank
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Financial crises

Price of assets Q; adjusts to clear the market for assets:

H B F
Airt + Ad = Ay (6)
—— ~—~
Asset demand by Asset supply by
households H and banks B firms F
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Financial crises

Price of assets Q; adjusts to clear the market for assets:

H B F
—— ~—~
Asset demand by Asset supply by

households H and banks B firms F

Two possible equilibria:
@ Banks operate: assets are valued at normal prices Oy

@ Banks do not operate (crisis equilibrium): assets are valued at fire-sale
prices Q

Return on assets:
Ri=rf+(1-0)Q (7)
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Measuring systemic risk: the financial crisis probability

Future net worth of incumbent banks:

B _ RA 4B D ~B i
s _ J niy =R{,al— Ry d7, |fassetsarevalued atnormal prices
N =

(8)
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Measuring systemic risk: the financial crisis probability

Future net worth of incumbent banks:

B _ RA 4B D ~B i
ng, — { nfg,1 = R‘A“ atBJr1 - Rtﬂ_1dt§—1 If assets are valued at normal prices
* _ * . .
nZry = R{hag — Rpyaf If assets are valued at fire-sale pnz:ge)s

Bx B
In general, ngYy < ng4

Financial crisis probability characterized by 3 zones:

Pt =E | 1(nf,<0) +p" 1(nf,>0andnf; <0) +1—1(n >0)
N——

Default Zone Crisis Zone Safe Zone
Banks always default Banks forced to default if sunspot observed Banks never default

pi+1 measures endogenously time-varying systemic risk

Mikkelsen & Poeschl (Danmarks Nationalbank) Uncertainty October 2021 10/27



The Effect of Systemic Risk on Macroeconomic
Uncertainty

Assetreturnint 4 1:

RA ., with prob. 1 — py, 1
R, =< ot * 9
t+1 { Ry, with prob. py ©)
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The Effect of Systemic Risk on Macroeconomic
Uncertainty

Assetreturnint 4 1:

RA . _ Rf , with prob. 1 — pyy 9)
t+1 Ry,  with prob. py.

Uncertainty Index (VIX):

StDevi(Rf\ 1) = 400\/E; (Rf,, — ERA,) (10)

For p:11 low, higher systemic risk increases macroeconomic uncertainty

Equivalent indices can be constructed for each endogenous variable
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Endogenous Uncertainty in Response to Level Shocks

1.Capital Quality Shock (Z;) 2.Investment (1;)
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The Effects of Macroeconomic Uncertainty on
Systemic Risk

Macroeconomic uncertainty affects the economy through three channels:
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The Effects of Macroeconomic Uncertainty on
Systemic Risk

Macroeconomic uncertainty affects the economy through three channels:
@ Precautionary savings channel
» Household deposit FOC (abstracting from creditors’ loss in default):
1 = EeAres1 RO

» Higher uncertainty, lower deposit rate Fx'fﬂr1
» Lowers financial crisis probability
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The Effects of Macroeconomic Uncertainty on
Systemic Risk

Macroeconomic uncertainty affects the economy through three channels:

@ Precautionary savings channel
@ Credit spread channel
» Household risky asset FOC:

Qt + fr = EAt 141 qu+1~

» Higher uncertainty, higher risky return E;R?, ,
» Lowers financial crisis probability
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The Effects of Macroeconomic Uncertainty on
Systemic Risk

Macroeconomic uncertainty affects the economy through three channels:

@ Precautionary savings channel
@ Credit spread channel
© Bank leverage channel

» Banks’ incentive constraint:

YQrat = Bl (1 — prot) ViE

» Higher uncertainty, lower bank leverage
» Lowers financial crisis probability
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The Effects of Macroeconomic Uncertainty on
Systemic Risk

Macroeconomic uncertainty affects the economy through three channels:

@ Precautionary savings channel
@ Credit spread channel
© Bank leverage channel

All three channels are contractionary, but reduce the probability of a financial
crisis.
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Lower Bank Run Probability in Response to Volatility
Shocks

1.Volatility Shock (P;) 2.Investment (I;)
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e Event Study
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Event Study Approach

Gauge the model fit using an event study approach:

@ Simulate the model for many periods
@ Extract all financial crisis episodes from the simulation
@ Compute the average paths of variables around a financial crisis

© For each financial crisis, compute the counterfactual path given the same
shocks if no crisis would have occured

@ For all of these counterfactual paths, compute again average paths

Advantage: Does not impose the shocks that lead to a financial crisis
exogenously.
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A Typical Banking Panic
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A Typical Banking Panic
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° Macroprudential Regulation
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A Capital Requirement with a Countercyclical Buffer

Bank Leverage
B
Qrar 4

o = (1)
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A Capital Requirement with a Countercyclical Buffer

Bank Leverage

of = Q%f“ (11
Leverage Constraint:
oF < oF (12)
Model the leverage rule as in Gertler, Kiyotaki, and Prestipino (2019b)
of = 6°1(n7 > n) (13)
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The Effects of the CCyB on a Boom-Bust Cycle
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Conclusion

Novel feedback loop between systemic risk and macroeconomic uncertainty

@ Result 1: Finance to macro Possibility of financial crises —
endogenously time-varying macroeconomic uncertainty

@ Result 2: Macro to finance Higher macroeconomic uncertainty reduces
the likelihood of a financial crisis
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Conclusion

Novel feedback loop between systemic risk and macroeconomic uncertainty

@ Result 1: Finance to macro Possibility of financial crises —
endogenously time-varying macroeconomic uncertainty

@ Result 2: Macro to finance Higher macroeconomic uncertainty reduces
the likelihood of a financial crisis

Novel general equilibrium benefit of macroprudential regulation

@ Result 3: Countercyclical capital buffers reduces systemic risk and
thereby also reduces macroeconomic uncertainty

Future Work: Optimal policy, more sophisticated policy rules
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Household
Maximize Utility

e oo ) o

t+10410

Budget Constraint
e+ (@i +f)al, +dffy = Rial + RPaf! + W, + I (15)
Asset Holding Cost
aH
fy = x max AT—H—C,O (16)
t+1
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Consumption good producers’ problem

vf = N+ BV 17
Fm e (VB V) a7

s.t.
NE = e sel = 4 (1 - 6)Qist — Quker — Wil — RPal + af, (18)
ki1 = afq (19)
kt = Z[St (20)
InZ = (1 - p°)uf +p°InZ_y + &7 (1)

Z,H H
z_ | ue if no run

My = { MZ,L < NZ,H if run (22)
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Capital good producers’ problem

VtQ = miaX (I‘Ito —|— E[/\[,t_ﬂ Vﬁfq) (23)
t
s.t.
N 2
I'If’ = Qi — Iy — 5 (I—t - 1) I (24)
t—1
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Model Fit - Targeted Moments - Aggregates

Data/Target Model

St. Dev., Output (%) 4.073 4.875
St. Dev., Investment (%) 12.311 10.090
Autocorrelation, Output 99.008 98.930
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Model Fit - Targeted Moments - Asset Prices

Data/ Target  Model

St. Dev., Output (%) 4.073 4.875
St. Dev., Investment (%) 12.311  10.090
Autocorrelation, Output 99.008 98.930
Deposit Rate in SSS (% p.a.) 1.870 1.875
Credit Spread in SSS (% p.a.) 3.886 3.885
St. Dev., Deposit Rate (%) 2.107 1.692
St. Dev., Credit Spread (%) 1.614  1.293
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Model Fit - Targeted Moments - Financial Sector

Data/ Target  Model

St. Dev., Output (%) 4.073 4.875
St. Dev., Investment (%) 12.311  10.090
Autocorrelation, Output 99.008 98.930
Deposit Rate in SSS (% p.a.) 1.870 1.875
Credit Spread in SSS (% p.a.) 3.886 3.885
St. Dev., Deposit Rate (%) 2.107 1.692
St. Dev., Credit Spread (%) 1.614  1.293
Bank Lending/Total Lending in SSS (%) 50 47.894
Bank Leverage in SSS 10 9.512
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Model Fit - Targeted Moments - Financial Crises

Data/ Target  Model

St. Dev., Output (%) 4.073 4.875
St. Dev., Investment (%) 12.311  10.090
Autocorrelation, Output 99.008 98.930
Deposit Rate in SSS (% p.a.) 1.870 1.875
Credit Spread in SSS (% p.a.) 3.886 3.885
St. Dev., Deposit Rate (%) 2.107 1.692
St. Dev., Credit Spread (%) 1.614  1.293
Bank Lending/Total Lending in SSS (%) 50 47.894
Bank Leverage in SSS 10 9.512
Bank Run Frequency (% p.a.) 4.089 4.156
Bank Run Duration (yrs) 0.750 0.747
Mean, A Credit Spread in Crisis (% p.a.) 7.290  7.341
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