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Motivation

• 13 March 2023: Silicon Valley Bank (SVB) collapses
NYT: […] a financial contagion appeared to spread through parts of the
financial sector […]
Investors dumped stocks of [banks] […] which cater to start-up clients and
have similar investment portfolios.

• Can we quantify the systemic consequences before markets react?
• Which banks would be affected, and by how much?
• Real-time guidance: Bail-out or accept failure?
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What we do

1. Introduce the credit-line channel of contagion
• Two banks are linked if they provide credit lines to the same firm
• “Shared borrowers, shared stress”

2. Construct a spillover matrix and bank-level systemicness measures
3. Compute these measures using supervisory microdata from the Fed (FR Y14)
4. Show that the channel is quantitatively important
5. Exposure to other banks’ shocks (via credit line network) predicts returns

Why we do this

• Current systemic risk measures rely on market data: pick up a crisis too late
• We use supervisory data to quantify potential spillovers ex ante
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Measuring sytemic risk

spillover from bank a to bank b

• How does a shock to bank a impact b?
• single entry of the spillover matrix S

systemicness of bank a

• How does a shock to a impact the system?
• row of the spillover matrix S

vulnerability of bank b

• How does a system-wide shock impact b?
• column of the spillover matrix S

s11 · · · s1b · · · s1n

...
...

...
sa1 · · · sab · · · san

...
...

...
sn1 · · · snb · · · snn




systemicness of bank a

vulnerability of bank b

spillover from bank a to bank b
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Literature on Measuring Systemic Risk

Paper Scope Method

Greenwood et al. (2015, JFE) syst. & vuln. structural (fire sales)
Duarte and Eisenbach (2021, JF) syst. & aggr. vuln. structural (fire sales)
Acharya et al. (2017, RFS) vulnerability structural
Brownlees and Engle (2017, RFS) vulnerability reduced-form
Adrian and Brunnermeier (2016, AER) systemicness reduced-form
Diebold and Yılmaz (2014, JE) spillover reduced-form (VAR)
Denbee et al. (2021, JFE) spillover structural (interbank)
Elsinger et al. (2006, MS) spillover structural (interbank &

correlated portfolios)

Terminology follows Greenwood et al. (2015, “vulnerability” vs “systemicness”).
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What this paper adds to the literature

• This paper measures spillovers in a structural way
• other such papers use interbank lending (which dried out after 2007)
• ... and correlated loan portfolios (Elsinger et al., 2006)
• Elsinger et al. (2006):

1. overlapping loan portfolios are more important than interbank lending
2. idea: correlation of default risk on the loans
3. similarity: banks are linked if they lend to the same sector
4. difference: need a shock in the real sector, whereas our mechnism doesn’t
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Mechanism: Shared Borrowers,
Shared Stress



Background: How (revolving) credit lines work

• bank commits a certain amount for T periods
• firm can draw down and repay at their will
• utilization is typically around 50%
• draw downs rise sharply in stress periods t

amount

0 1 T

committed

utilized (drawn)

7/22



A sector has credit lines with multiple banks

HÄ

a

11
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A sector has credit lines with multiple banks — one of them defaults

HÄ

a

11
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The Credit-Line Channel of Contagion

• Sector s has credit lines with multiple
banks (a, b, c)

• Bank a cuts lending or fails, so the
sector loses liquidity equal to `as.

• Sector s uses credit lines with Banks b
and c to compensate
=⇒ unexpected outflow for b and c
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The Credit-Line Channel of Contagion

• Sector s has credit lines with multiple
banks (a, b, c)

• Bank a cuts lending or fails, so the
sector loses liquidity equal to `as.

• Sector s uses credit lines with Banks b
and c to compensate
=⇒ unexpected outflow for b and c

“Shared Borrowers, Shared Stress”
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The Credit-Line Channel of Financial Contagion

• the unexpected outflow to Sector s is ˜̀bs − `bs

• suppose that a and b have multiple common borrowers, then the total
outflow is

total outflowa→b =
∑

s′

˜̀bs′ − `bs′

• against what should this outflow be compared?

• utilized credit lines
• liquidity buffer

• let’s define two scale-free measures of spillovers of bank a to b

sab =
total outflowa→b
liquidity bufferb

s̃ab =
total outflowa→b
total utilizedb
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What liquidity buffer?

• Regulation requires holding high quality liquid assets (HQLA) to survive 30
days of stress

• Only one component of HQLA is directly observable to us: cash & reserves
 Use cash & reserves as a proxy for HQLA
 compare additional outflow to cash & reserves
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Data



Data

• loan-level corporate lending data (FR Y14)
• loan amount, type of loan (term loan vs credit lines), borrower characteristics
• covers bank holding companies with assets > $100 billion (≈ 20 banks)
• available 2013–2025
 build bank-industry-quarter panel of (utilized/unutilized) credit lines

• balance sheet data (FR Y9C)
• includes total assets, cash & reserves, …
• covers bank holding companies with assets > $3 billion (� 20 banks)
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Data: Credit lines and liquidity buffer
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Notes: Computed from FR Y–14 and FR Y–9C data for 2015Q1–2024Q4. Sample restricted to Bank
Holding Companies covered in FR Y-14.

 unutilized credit lines often outweigh cash & reserves
 utilization rate typically < 50%
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Results



Measuring sytemic risk

spillover from bank a to bank b

• How does a shock to bank a impact b?
• single entry of the spillover matrix S

systemicness of bank a

• How does a shock to a impact the system?
• row of the spillover matrix S

vulnerability of bank b

• How does a system-wide shock impact b?
• column of the spillover matrix S

s11 · · · s1b · · · s1n

...
...

...
sa1 · · · sab · · · san

...
...

...
sn1 · · · snb · · · snn




systemicness of bank a
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Spillover matrix

“additional liquidity outflow from bank j if bank i defaulted”
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Systemicness: Average spillover of a bank’s default
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Systemicness is not explained by balance-sheet aggregates

Systemicness

Committed credit lines −0.004∗∗

(0.001)
Utilized credit lines 0.02741∗∗∗

(0.00343)
Total assets 0.0895

(0.0515)

N 883
R2 0.467

Notes: The dependent variable is log(systemicness) at the bank–quarter level. Balance-sheet
variables are measured in billions of U.S. dollars. Standard errors are reported in parentheses.
∗∗∗, ∗∗, and ∗ denote statistical significance at the 0.1%, 1%, and 5% levels, respectively. 17/22



Average systemicness over time
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Do spillovers predict returns?

• bank’s exposure to network spillovers:

Exposurei,t =

∑
j 6=i sji,t

[
−min(εj,t , 0)

]∑
j 6=i sji,t

,

• sji,t denotes the spillover coefficient from bank j to bank i
• εj,t is a residualized bank-level return shock obtained from a factor model
• captures how bank i is affected by adverse shocks to other banks through
credit-line network.

• baseline regression

ri,t = αi + τt + β0 Exposurei,t + ui,t ,

• ri,t denote the return of bank i in quarter t.
• αi and τt denote bank and quarter fixed effects
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Spillovers do predict returns

(1) (2) (3) (4)

Exposure −1.161∗∗∗ −1.536∗∗∗ −1.162∗∗∗ −1.537∗∗∗

(0.093) (0.096) (0.092) (0.096)

Quarter FE No Yes No Yes
Bank FE No No Yes Yes

Observations 2,178 2,178 2,178 2,178
R2 0.067 0.333 0.061 0.329

Notes: The dependent variable is the monthly bank equity return. Exposure is constructed as a
weighted average of negative residualized shocks at other banks, using the spillover matrix as
weights. Standard errors are in parentheses. ∗∗∗, ∗∗, and ∗ denote statistical significance at the
0.1%, 1%, and 5% levels, respectively.

20/22



Spillovers do predict returns: Impulse response

horizon h in months
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Notes: The figure plots local projection estimates of βh , where exposure is measured at time t and
the dependent variable is the cumulative return Ri,t→t+h . Shaded bands denote 95% confidence
intervals. 21/22



Conclusion



Takeaways

• Shared credit-line borrowers create a structural, observable channel of
bank-to-bank contagion.

• Supervisory data are enough to construct a spillover matrix and
systemicness in real time.

• Spillovers are large and heterogeneous and are not captured by simple
balance-sheet size.

• Exposure to connected banks’ shocks is priced immediately in bank equity
returns.

Bottom line
Monitoring credit-line linkages can complement market-based systemic-risk
surveillance at the support-versus-resolution margin.
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Backup: Summary Statistics

Variable Median Q25 Q75

FR Y14 (loan-level data)
committed credit lines 53.4 28.1 106.3
unutilized credit lines 29.6 14.4 72.6
utilized credit lines 24.3 12.1 36.9

FR Y9C (balance sheet data)
cash and reserves 28.8 10.4 98.4

total assets 272.2 157.1 838.3

Values are in billion USD. Sample: 2015Q1–2024Q4, restricted to the 23 BHCs observed in at least 30
quarters.



Backup: Systemicness Decomposition
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Systemicness broken down by component, showing how individual bilateral spillovers contribute
to each bank’s aggregate systemicness.



Backup: Average Systemicness Over Time
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Backup: Dynamic Response of Returns
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The impact response is negative on impact and attenuates at longer horizons.



Backup: Factor-Model Shock Construction

At the bank-month level, residualized shocks come from

re
i,t = α+ β′Ft + εi,t,

with downside shocks −min(εi,t, 0).

• Factors: MKT, SMB, HML, DEF (BAA10Y), TERM (T10Y3M).

• Exposure uses only the negative part of the residual, orthogonal to common equity,
credit, and rate factors.



Backup: Robustness to Unnormalized Exposure

Alternative exposure:

Exposuresumi,t =
∑
j 6=i

Sji,t
[
−min(εj,t, 0)

]
.

Spec Sum Exposure

No FE −0.158∗∗∗

Quarter FE −0.132∗∗∗

Bank FE −0.203∗∗∗

Both FE −0.175∗∗∗

Contemporaneous returns

Spec Sum Exposure

No FE 0.024
Quarter FE 0.081∗∗∗

Bank FE 0.033
Both FE 0.109∗∗∗

Next-period returns



Backup: Confidentiality Treatment

• The paper reports the same calendar quarter in three non-consecutive
years.

• Exact years remain omitted pending Federal Reserve disclosure approval.
• Cross-sectional rankings and magnitudes are the relevant objects for
interpretation, not the calendar labels themselves.
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