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This Paper

I Question: what are the effects of monetary policy on systemic risk?

I The paper answers this question within a network model of the interbank
market

I Discussion Outline:

1. Summary

2. Comments / Questions

3. An alternative model of systemic risk
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Model Overview: Key Elements

I N banks maximize (static) profits s.t. capital and liquidity requirements

I Invest in non-liquid asset

I Heterogeneous in returns to non-liquid assets

I Trade funds against each other in interbank market

I Endogenous Network structure in equilibrium

I tâtonnement process first in interbank market, then in market for non-liquid
asset

I Network determined by closest matching partner: bank who wants to borrow
is matched with bank who wants to lend the closest amount

I Central Bank modeled as the N + 1th bank trading funds in the interbank
market

I Borrows/lends funds until target interest rate is reached
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Systemic Risk (2): Fire sales
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Main Result: Monetary policy increases systemic risk

Figure 3: Evolution of systemic risk, ratio of non-liquid asset to equities and
ratio of liquid assets to equities under different values of capital requirements
and under two scenarios, with and without central bank intervention.

26

I When capital requirements are low, interbank interest rates are high

I Given a central bank target rate, central bank lends in the interbank market
in the low-capital-requirement region

→ higher investment and leverage in the low-capital-requirement region →
higher systemic risk
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Comments (1): Central Bank Intervention & Dynamics

I Paper studies a fixed central bank target r rf for a range of capital and
liquidity requirements

I Another interesting question is how the results change when considering a
range for r rf

I Are there cases in which the intervention reduces systemic risk? Under what
conditions does this happen?

I Further step: what are the dynamic effects of a movement in the central
bank’s target r rf ?
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Comments (2): Endogeneity of p to Monetary Policy

I In the model, the price of the non-liquid asset p is determined by market
clearing

I In reality, p potentially affected by prices of assets like housing or stock

I These prices likely rise in response to monetary easing

→ stronger balance sheets, everything else equal

→ benign effect on systemic risk
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Estimated Effects of Monetary Policy on Real House Prices
(Guerrieri and Iacoviello, 2014)

Online Appendix

Figure A.2: Impulse Responses to All Shocks for the Estimated Model
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Benchmark Model No Collateral Constraint
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Note: Horizontal axes: horizon in quarters. The panels to the left show the impulse re-
sponses of house prices, consumption, interest rate and inflation to an estimated one standard
deviation shock in the benchmark model. The panels to the right repeat the exercise for the
estimated model without collateral constraints.
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Figure: Effects of monetary shock in an estimated DSGE model



Estimated Effects of Monetary Policy on Real House Prices
(Iacoviello, 2005)
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FIGURE 1. VAR EVIDENCE, UNITED STATES 

Notes: VAR estimated from 1974Q1 to 2003Q2. The dashed lines indicate 90-percent confidence bands. The Choleski 
ordering of the impulse responses is R, 7r, q, Y. Coordinate: percent deviation from the baseline. 

The paper is organized as follows. Section I 
presents some VAR evidence on housing prices 
and the business cycle. Section II presents the 
basic model. Section HI extends the basic model 
by including a constrained household sector and 
by allowing for variable capital. Section IV esti- 
mates the structural parameters of the model. Sec- 
tion V analyzes its dynamics, while Section VI 
looks at housing prices and debt indexation for the 
formulation of systematic monetary policy. Con- 
cluding remarks are contained in Section VII. 

I. VAR Evidence on Housing Prices and the 
Business Cycle 

Figure 1 presents impulse responses (with 
90-percent bootstrapped confidence bands) 

from a VAR with detrended real GDP (Y), 
change in the log of GDP deflator (7r), de- 
trended real house prices (q), and Fed Funds 
rate (R) from 1974Q1 to 2003Q2.5 I use this 
VAR to document the key relationships in 
the data and, later in the paper, to choose the 

5 The Fed Funds rate is the average value in the first 
month of each quarter. The house price series (deflated with 
the GDP deflator) is the Conventional Mortgage Home 
Price Index from Freddie Mac. The VAR included a time 
trend, a constant, a shift dummy from 1979Q4, and one lag 
of the log of the CRB commodity spot price index. Two lags 
of each variable were chosen according to the Hannah- 
Quinn criterion. The logs of real GDP and real housing 
prices were detrended with a band-pass filter that removed 
frequencies above 32 quarters. 

This content downloaded from 132.200.32.34 on Wed, 1 Oct 2014 13:42:55 PM
All use subject to JSTOR Terms and Conditions

Figure: Effects of monetary shock in VAR with Choleski ordering R, π, q,Y (q ≡real
house price)



Estimated Effects of Monetary Policy on Stock Prices
(Rigobon and Sack, 2004)

estimate the parameter a: In all the results that follow, we report two
heteroskedasticity-based estimates—one implemented using the IV approach (bai

het)
and the other implemented using the GMM approach (bagmmhet ). For the sake of
comparison, we also report the estimates obtained under the event-study approach
(baes). We now turn to the results.

4.1. Stock market indexes

As can be seen in Table 2, the four stock indexes considered have a significant
negative reaction to monetary policy. The estimate bai

het for the S&P 500 is �6:8;
implying that an unanticipated 25-basis point increase in the short-term interest rate
results in a 1.7% decline in the S&P index. A similar response is found for the
broader market index, the Wilshire 5000. The Nasdaq index shows a considerably
larger reaction, perhaps because the cash flows on those securities are farther in the
future (making the share price more sensitive to the discount factor), while the DJIA
has the smallest reaction, maybe because it includes companies that have current
rather than back-loaded cash streams.
The estimates bagmmhet are very similar in magnitude to the estimates bai

het: Indeed, the
test statistic bdoir cannot reject that they are equal, implying that the over-identifying
restrictions of the model are easily accepted. The standard errors of the GMM-based
estimates are slightly smaller than those for the IV-based estimates, indicating that
there may be a marginal improvement in efficiency from incorporating the additional
moment conditions into the estimation.
The estimated responses of the stock indexes under the heteroskedasticity-based

method are almost always larger (in absolute value) than the corresponding
estimates under the event-study approach. This difference likely reflects the bias in
the event-study estimates. Shocks to the stock market generally cause short-term
interest rates to respond in the same direction (Rigobon and Sack, 2003), while many

ARTICLE IN PRESS

Table 2
The response of stock prices to monetary policy (1 percent increase in SR interest rate) 

Estimator: bai
het

Estimator: bagmmhet
Estimator: baes

Point Std dev Point Std dev Point Std dev

SP500 �6.81 2.83 �7.19 1.82 �5.78 1.98

WIL5000 �6.50 2.77 �6.91 1.77 �5.61 1.94

NASDAQ �9.42 5.01 �10.06 2.92 �6.64 3.53

DJIA �4.85 2.82 �5.39 1.97 �5.16 1.91

Significance

Test of O.I. rest.: bdoir 0.997

Test of E.S. rest.: bdes;iv 0.721

Test of E.S. rest.: bdes;gmm 0.455

R. Rigobon, B. Sack / Journal of Monetary Economics 51 (2004) 1553–1575 1567



An Alternative Model of Systemic Risk



Akinci and Queralto (2014)

I A macroeconomic model with banks, as in Gertler and Karadi (2009)

I Banks’ incentive constraint occasionally binding → captures systemic risk

I Banks can issue equity as well as short-term debt → captures banks’
precautionary behavior

I Banking sector integrated into standard small open economy



Banks: Period-t Timeline

t

Beginning-of-period net worth nt

Qtst ≤ nt + dt

divert

honor

exit shock realized

exit
(prob. 1 − σ)

Raise equity et
Pay cost C(et,Qtst)

survive
(prob. σ)

θQtst (& exit)
Pay household RK,t+1Qtst − Rtdt

t + 1

nt+1 = RK,t+1Qtst − Rtdt + et



Banks: Balance Sheet and Net Worth

I Balance Sheet

Qtst ≤ nt + dt

where dt = bt + b∗t

I Evolution of Net worth

I Surviving Banks: nt = RK ,tQt−1st−1 − Rt−1dt−1 + et−1

I Exiting Banks: nt = RK ,tQt−1st−1 − Rt−1dt−1



Banks: Agency Problem & Equity Issuance

I Banks’ incentive constraint: Vt(nt) ≥ θQtst

I When the constraint binds, systemic financial crisis

I Can compute ex-ante probability of crisis

I Banks’ optimal equity issuance:

C1(et ,Qtst)︸ ︷︷ ︸
Marginal Cost

= Et

{
Λt,t+1

[
V ′t+1(nt+1)− 1

]}︸ ︷︷ ︸
Marginal Benefit
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Figure: Decrease in Country Interest Rate (x ≡ e
Qs

)
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Government Policy
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Comparing Approaches

Advantages of the authors’ approach:

I Very empirically accurate account of the interbank market

I Captures systemic risk via (endogenous) interconnectedness of the financial
system, a salient real-world phenomenon

I Natural framework to analyze liquidity provision by the Central Bank

Advantages of our approach:

I Explicit agency friction leading to financial crises and systemic risk

I Captures banks’ precautionary behavior

I More easily integrated into a macro model



Final Comments

I Great paper!

I It represents a micro approach to systemic risk, based on (endogenous)
networks in interbank markets

I The model I outlined represents a macro approach to systemic risk, with a
stylized banking sector embedded into a NDSGE

I An interesting research agenda is to combine the two approaches


