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Recent Monetary Tightening



Interest Rate Exposure of Banks

 Banks engage in maturity transformation

 Bank health & interest rate risk?
❍ Bank’s asset value declines
❍ What about non-equity liabilities?
 “Deposit franchise” as a hedge?

 Bank failures during monetary tightening
❍ Savings & loan crisis
❍ Ongoing bank failures: SVB, Signature, First Republic…
 Very liquid assets



Recent Banking Failures
 Recent bank failures historically large

❍ $532 billion in assets
❍ Jointly bigger than 25 banks failed in 2008

 Discretionary policy interventions
❍ Bank Term Funding Program (BTFP)
❍ Senate Finance Committee hearing on March 21
 “(Govt) is prepared to protect all depositors …”
 “Regulators aren’t looking to provide blanket deposit 

insurance …”

 Regulatory debate (on SVB)
❍ Fed, FDIC, State regulators

Source: FDIC and NYTimes



Response: It’s Liquidity & Outlier
 Liquidity 

❍ Fed report on SVB “liquidity” appears 318 times, “solvency” once!

 But liquidity issues have been addressed, and banks kept failing! 
❍ Data says banks have LOTS of liquid assts (Cash 14% + Securities 25 %)
❍ Regulatory and other liquidity interventions
❍ Banks kept failing! 

 Bad management! 
❍ “SVB was an outlier” 



This Paper (March 13)
 Self-fulfilling solvency runs

❍ Predicted more failures
 SVB not special
 Liquidity is not the issue

❍ Main drivers of failures 
 Where are self-fulfilling solvency runs possible? 

 Measurement of asset declines
 Model to draw implication for bank health 

❍ Model of self-fulfilling solvency runs
❍ No liquidity discount to sell assets

 Measure the potential for such runs in data



Main Findings

 $2.2 trillion asset value decline during the recent monetary tightening
❍ In the order of pre-existing aggregate bank capitalization
❍ Largely unhedged

 Critical role of uninsured leverage for solvency runs given these asset declines

❍ Model of self-fulling solvency runs
 Key: sufficient increase in interest rate, limited capital, awake uninsured depositors
 Insured deposits look similar to equity 

❍ Empirical assessment  of run potential
 186 banks in US could not survive withdrawal of half of uninsured deposits
 If all uninsured depositors withdraw, +1,600 banks at risk with assets of $4.9 trillion



Bank Assets: 
Rise in Interest Rate and Mark-to-Market Losses



Declines in Long-Duration Assets

 Assets with longer maturity are more affected by interest rate changes  



Data
 Call reports of 4844 FDIC-insured banks in 2022Q1 
 Mark to market all securities and loans according to their maturity and repricing structure 

❍ ~80% of banks’ total assets



Methodology

𝑀𝑇𝑀 𝐿𝑜𝑠𝑠 𝑇𝑟𝑒𝑎𝑠𝑢𝑟𝑦 𝑎𝑛𝑑 𝑂𝑡ℎ𝑒𝑟 𝑆𝑒𝑐𝑢𝑟𝑖𝑡𝑖𝑒𝑠 𝑎𝑛𝑑 𝐿𝑜𝑎𝑛𝑠 Δ𝑇𝑟𝑒𝑎𝑠𝑢𝑟𝑦𝑃𝑟𝑖𝑐𝑒

𝑅𝑀𝐵𝑆 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑖𝑒𝑟 𝑅𝑀𝐵𝑆 𝑀𝑜𝑟𝑡𝑔𝑎𝑔𝑒 Δ𝑇𝑟𝑒𝑎𝑠𝑢𝑟𝑦𝑃𝑟𝑖𝑐𝑒

 Δ𝑇𝑟𝑒𝑎𝑠𝑢𝑟𝑦𝑃𝑟𝑖𝑐𝑒 : Price changes of traded indexes of treasuries by maturity from 2022Q1-
2023Q1

 RMBS and residential mortgages have additional risk due to prepayment risk:

𝑅𝑀𝐵𝑆 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑖𝑒𝑟
Δ𝑖𝑆ℎ𝑎𝑟𝑒 𝑀𝐵𝑆 𝐸𝑇𝐹

ΔS&P 𝑇𝑟𝑒𝑎𝑠𝑢𝑟𝑦 𝐵𝑜𝑛𝑑 𝐼𝑛𝑑𝑒𝑥 



Mark-to-Market Losses: Aggregate Statistics 

 Aggregate loss: 2.2 T  

 10% of bank assets, close to pre-tightening aggregate bank capitalization

Other Loans
Residential 
MortgageNon‐RMBS 

Security
RMBSTotal

0.330.570.280.992.18MTM Loss 
(2023Q1)

0.240.710.261.262.472023Q3



Mark-to-Market Losses: Distribution 
 Largest for smaller and mid-sized banks 

(non-GSIB banks)

 10% of banks have worse MTM losses 
than SVB (16%)

 if SVB failed because of losses alone, 
more than 500 other banks should also have 
failed

GSIBLarge 
(non GSIB)
[1.384B, )

Small
(0, 1.384B)

All 
Banks

4.610.09.19.2Loss/Asset (%)

SVB



Did Banks Hedge their Rate Exposure?
 Two complementary data sources: call 

reports (assets above 5B) and 10K

 94% of aggregate banking assets are not 
hedged 

 Over 3 quarters of reporting banks: no 
material use of interest rate swaps

 Duration of about 4.6: 2pp interest rate 
increase  more than 9% implied losses



Bank Liabilities:
Model of Solvency Runs and Sleepy Depositors 



Where was SVB Special? 
 SVB NOT special on asset side

❍ More than 500 other banks with larger losses

 Uninsured leverage is the key 
❍ Only less than 1% banks have higher uninsured leverage ratio than SVB



Why Model
 Runs in US banks with lots of liquid assets

❍ Cash 14% + Securities 25 %

 Self-fulfilling solvency runs
❍ No liquidity discount to sell assets

 Interaction with monetary policy  
❍ Show critical role of uninsured leverage, capitalization, sleepy insured deposits

 Model + data: does a run equilibrium exist given fundamentals?  



Model Ingredients

 Assets
❍ Liquid: can be sold at market value
❍ Value declines with interest rate 

 Liabilities
❍ Depositors love banks 
 Do not switch based on interest rates
 Franchise value insensitive to interest rates in absence of run

❍ Insured depositors (asleep)
❍ Uninsured depositors: 
 Some are awake (sensitive to default) 

❍ Rest is equity



Numerical Example

 A bank holds $10B in cash and $90B in T-bonds w/ infinite maturity 
❍ Risk-free perpetuities paying 3% annual coupon 

 $45B insured deposits and $45B uninsured deposits
❍ Deposit cost of 3% 
❍ No rents on the liability side prior to monetary tightening

 Risk-free rate is 3%
❍market value = face value of deposit

 Market value of equity: $10B



Interest Rate and Uninsured Depositor Belief
 When interest rate is low & awake uninsured depositors believe bank is solvent …

❍ Good, no-run equilibrium: no incentive to withdraw, given beliefs

Uninsured Depositors’ Belief

[Bad] Bank is insolvent [Good] Bank is solvent 

Debt:  
45𝐵 𝟑%

𝟑%
𝟒𝟓𝑩

Equity: 
55𝐵 45𝐵 𝟏𝟎𝑩

Asset:  
10𝐵 90𝐵 𝟑%

𝟑%
100% 45𝐵 𝟓𝟓𝑩

Debt:  
45𝐵 45𝐵 𝟑%

𝟑%
𝟗𝟎𝑩

Equity: 
100B 90𝐵 𝟏𝟎𝑩

Asset:  
10𝐵 90𝐵 𝟑%

𝟑%
𝟏𝟎𝟎𝑩

Low Interest 
Rate (3%)

Debt:  
45𝐵 𝟑%

𝟒%
𝟑𝟑.𝟕𝟓𝑩

Equity: 
32.5𝐵 33.75𝐵 𝟏.𝟐𝟓𝑩

Asset:  
10𝐵 90𝐵 𝟑%

𝟒%
100% 45𝐵 𝟑𝟐.𝟓𝑩

Debt:
45𝐵 45𝐵 %

%
=67.5B

Equity: 
77.5𝐵 67.5𝐵 𝟏𝟎𝑩

Asset:
10𝐵 90𝐵 𝟑%

𝟒%
=77.5BHigh 

Interest 
Rate (4%)



Interest Rate and Uninsured Depositor Belief
 When interest rate is low & uninsured depositors believe bank is insolvent …

❍ Not sustainable 

Uninsured Depositors’ Belief

[Bad] Bank is insolvent [Good] Bank is solvent 

Debt:  
45𝐵 𝟑%

𝟑%
𝟒𝟓𝑩

Equity: 
55𝐵 45𝐵 𝟏𝟎𝑩

Asset:  
10𝐵 90𝐵 𝟑%

𝟑%
100% 45𝐵 𝟓𝟓𝑩

Debt:  
45𝐵 45𝐵 𝟑%

𝟑%
𝟗𝟎𝑩

Equity: 
100B 90𝐵 𝟏𝟎𝑩

Asset:  
10𝐵 90𝐵 𝟑%

𝟑%
𝟏𝟎𝟎𝑩

Low Interest 
Rate (3%)

Debt:  
45𝐵 𝟑%

𝟒%
𝟑𝟑.𝟕𝟓𝑩

Equity: 
32.5𝐵 33.75𝐵 𝟏.𝟐𝟓𝑩

Asset:  
10𝐵 90𝐵 𝟑%

𝟒%
100% 45𝐵 𝟑𝟐.𝟓𝑩

Debt:
45𝐵 45𝐵 %

%
=67.5B

Equity: 
77.5𝐵 67.5𝐵 𝟏𝟎𝑩

Asset:
10𝐵 90𝐵 𝟑%

𝟒%
=77.5BHigh 

Interest 
Rate (4%)



Interest Rate and Uninsured Depositor Belief
 When interest rate is high & uninsured depositors believe bank is solvent …

❍ Sustainable
❍ Good, no-run equilibrium

Uninsured Depositors’ Belief

[Bad] Bank is insolvent [Good] Bank is solvent 

Debt:  
45𝐵 𝟑%

𝟑%
𝟒𝟓𝑩

Equity: 
55𝐵 45𝐵 𝟏𝟎𝑩

Asset:  
10𝐵 90𝐵 𝟑%

𝟑%
100% 45𝐵 𝟓𝟓𝑩

Debt:  
45𝐵 45𝐵 𝟑%

𝟑%
𝟗𝟎𝑩

Equity: 
100B 90𝐵 𝟏𝟎𝑩

Asset:  
10𝐵 90𝐵 𝟑%

𝟑%
𝟏𝟎𝟎𝑩

Low Interest 
Rate (3%)

Debt:  
45𝐵 𝟑%

𝟒%
𝟑𝟑.𝟕𝟓𝑩

Equity: 
32.5𝐵 33.75𝐵 𝟏.𝟐𝟓𝑩

Asset:  
10𝐵 90𝐵 𝟑%

𝟒%
100% 45𝐵 𝟑𝟐.𝟓𝑩

Debt:
45𝐵 45𝐵 %

%
=67.5B

Equity: 
77.5𝐵 67.5𝐵 𝟏𝟎𝑩

Asset:
10𝐵 90𝐵 𝟑%

𝟒%
=77.5BHigh 

Interest 
Rate (4%)



Interest Rate and Uninsured Depositor Belief

Uninsured Depositors’ Belief

[Bad] Bank is insolvent [Good] Bank is solvent 

Debt:  
45𝐵 𝟑%

𝟑%
𝟒𝟓𝑩

Equity: 
55𝐵 45𝐵 𝟏𝟎𝑩

Asset:  
10𝐵 90𝐵 𝟑%

𝟑%
100% 45𝐵 𝟓𝟓𝑩

Debt:  
45𝐵 45𝐵 𝟑%

𝟑%
𝟗𝟎𝑩

Equity: 
100B 90𝐵 𝟏𝟎𝑩

Asset:  
10𝐵 90𝐵 𝟑%

𝟑%
𝟏𝟎𝟎𝑩

Low Interest 
Rate (3%)

Debt:  
45𝐵 𝟑%

𝟒%
𝟑𝟑.𝟕𝟓𝑩

Equity: 
32.5𝐵 33.75𝐵 𝟏.𝟐𝟓𝑩

Asset:  
10𝐵 90𝐵 𝟑%

𝟒%
100% 45𝐵 𝟑𝟐.𝟓𝑩

Debt:
45𝐵 45𝐵 %

%
=67.5B

Equity: 
77.5𝐵 67.5𝐵 𝟏𝟎𝑩

Asset:
10𝐵 90𝐵 𝟑%

𝟒%
=77.5BHigh 

Interest 
Rate (4%)

 When interest rate is high & all uninsured depositors believe bank is insolvent …
❍ Self-fulling solvency run
❍ Bank is insolvent because a run reprices bank liabilities  increase value of liabilities



Interest Rate and Uninsured Depositor Belief
Uninsured Depositors’ Belief

[Bad] Bank is insolvent [Good] Bank is solvent 

Debt:  
45𝐵 𝟑%

𝟑%
𝟒𝟓𝑩

Equity: 
55𝐵 45𝐵 𝟏𝟎𝑩

Asset:  
10𝐵 90𝐵 𝟑%

𝟑%
100% 45𝐵 𝟓𝟓𝑩

Debt:  
45𝐵 45𝐵 𝟑%

𝟑%
𝟗𝟎𝑩

Equity: 
100B 90𝐵 𝟏𝟎𝑩

Asset:  
10𝐵 90𝐵 𝟑%

𝟑%
𝟏𝟎𝟎𝑩Low Interest 

Rate (3%)
  𝒓𝒇

Debt:  
45𝐵 𝟑%

𝟒%
𝟑𝟑.𝟕𝟓𝑩

Equity: 
32.5𝐵 33.75𝐵 𝟏.𝟐𝟓𝑩

Asset:  
10𝐵 90𝐵 𝟑%

𝟒%
100% 45𝐵 𝟑𝟐.𝟓𝑩

Debt:
45𝐵 45𝐵 %

%
=67.5B

Equity: 
77.5𝐵 67.5𝐵 𝟏𝟎𝑩

Asset:
10𝐵 90𝐵 𝟑%

𝟒%
=77.5BHigh 

Interest 
Rate (4%) 
       𝒓𝒇′

A run is possible when … 
10𝐵 90𝐵

𝒓𝒇
𝒓𝒇′

100% 45𝐵

𝐀𝐬𝐬𝐞𝐭 

45𝐵
𝒓𝒇
𝒓𝒇′

𝐃𝐞𝐛
≡   



What makes runs easier to sustain
A run is possible when … 

10𝐵 90𝐵
𝒓𝒇
𝒓𝒇′

100% 45𝐵

𝐀𝐬𝐬𝐞𝐭 

45𝐵
𝒓𝒇
𝒓𝒇′

𝐃𝐞𝐛
≡   

→
𝒓𝒇′
𝒓𝒇

90𝐵 45𝐵
  

100% 45𝐵
  

10𝐵
𝐄𝐪𝐮𝐢𝐭𝐲

𝐀𝐰𝐚𝐤𝐞 𝐮𝐧𝐢𝐧𝐬𝐮𝐫𝐞𝐝 𝐝𝐞𝐩𝐨𝐬𝐢𝐭𝐨𝐫𝐬 𝐂𝐚𝐬𝐡 𝟏

 When interest rate increases sufficiently, a solvency run is possible
 Riskier banks:

❍ Lower initial capitalization

❍ Higher uninsured leverage
❍ More awake uninsured depositors



Bank Liabilities:
How Many Banks Are at Risk of Solvency Runs?



How Many Banks are at Risk of Such Run

Given fundamentals, we assess the uninsured depositors run risk for each US
bank

 Note that banks with the following characteristics are more at risk
❍Lower initial capitalization
❍More exposure to asset value declines
❍Higher uninsured leverage

What is the default threshold in practice?



Insured Deposit Coverage 
 FDIC steps in to protect insured depositors when a bank is put into receivership 

 Empirical solvency condition: insured depositors being impaired is the lower bar for FDIC 
intervention  

Insured Deposit Coverage ratio  
Mark−to−Market Assets –  s Uninsured Deposits –  Insured Deposits

Insured Deposits



Where are self-fulfilling solvency runs possible? 

0
200
400
600
800

1000
1200
1400
1600
1800

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
% of Uninsured Deposits Withdrawing

$0.0
$0.5
$1.0
$1.5
$2.0
$2.5
$3.0
$3.5
$4.0
$4.5
$5.0

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
% of Uninsured Deposits Withdrawing

Number of Insolvent Banks Aggregate Assets of Insolvent Banks (in $ Trillions)

50% withdrawal: 186 banks insolvent with assets of $300 billion
100% withdrawal: +1,600 banks insolvent with assets of $4.9 trillion

66 77 106 134 186 268
412

657

1040

1619



Distribution of Insured Deposit Coverage Ratio
 50% uninsured depositors run (i.e., s = 0.5)



Distribution of Insured Deposit Coverage Ratio
 All uninsured depositors run (i.e., s = 1)



Bank Capitalization (Extreme Insolvency)
 If all depositors & debtholders withdrew their funding, could banks repay their debts? 
❍ Assuming no deposit franchise value, akin to full withdrawal by ALL depositors 
❍ 2,315 banks insolvent with $11 trillion of assets



Conclusion
 Self-fulfilling solvency & monetary policy

❍ Connection between run risk and interest rate risk

 Measurement: $2.2 trillion asset value decline

 Critical role of uninsured leverage for solvency runs given these asset declines

 Empirical assessment of the run risk
❍ Where self-fulfilling solvency runs are possible 
❍ 186 banks in US could not survive withdrawal of half of uninsured deposits



Implications 

Monetary tightening significantly increased bank risk of insolvency runs
❍ Higher bank risk in low income, higher minority areas 
❍ Eroded bank ability to withstand adverse credit events

 Connection between run risk and interest rate risk

Other interesting findings:
❍ Gambling for resurrection  
❍ Credit risk
❍ Regional exposure 



Other Topics Covered



Gambling for Resurrection: 2022 edition
 Several banks significantly decreased hedging
 Average duration increased 



What About 
Credit Risk?



What About 
Credit Risk?
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What About Credit Risk? 
 The decline in banks’ asset values has eroded their ability to withstand adverse credit events

❍ Illustrate through banks’ resilience to distress on commercial real estate (CRE) loans  

 CRE loans constitute a substantial share of bank assets ($2.7 trillion)
❍ Especially for smaller and mid-size banks (25-30% of their assets)

 Most of CRE loans mature in the next few years and require refinance  increased default risk 
 Deteriorating CRE fundamentals (especially in the office sector)

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

Banks 
Assets 

<1.384B 
Assets 

[1.384B,250B] 
Assets 
>250B 

Aggregate Assets 24T 1.4T 9.0T 13.5T 
Aggregate Commercial Real Estate Loans 2.7T 419.5B 1.7T 589.5B 
Commercial Real Estate Loans/Asset (%)     
       Mean 25.7 24.9 30.6 4.7 
       P50 25.1 23.9 31.7 3.7 
       P95 49.9 48.8 53.8 10.2 
Number of banks  4,844 4,096 735 13 



Change in Equity with 10% CRE Distress
 Prior tightening all the banks have sufficient capital buffer to withstand the CRE distress
 Post tightening median US bank’s MTM capitalization becomes close to zero
 With 10% CRE distress, median US bank has negative capitalization (-0.5% of MTM assets)
 Most pronounced for mid-sized banks 



Impact of CRE Distress
 “Negative equity”: mark-to-market value of assets including losses due to CRE distress is 

below the face value of its non-equity liabilities. 
 10% CRE distress: additional 285 banks with assets worth $700 billion have negative equity
 20% CRE distress, additional 579 banks with assets worth $1.26 trillion have negative equity

Number of Banks w/ Negative Equity Equity Shortfall (in $BN)



Additional Insolvent 
Banks due to CRE 

Distress
(50% Uninsured Depositors Withdraw)

Number of Insolvent Banks

 Prior to rate increases all banks could survive our CRE distress scenarios
 Now: Up to 60 of additional banks subject to insolvency run (in addition to 186)



Regional Exposure to Bank Risk
 The most exposed counties have up to 13% deposits at the risk of impairment 



Regional Exposure to Bank Risk
 More exposed regions to bank risk are those with

❍ More minority population
❍ Lower income
❍ Lower share of college educated

Minority Population Income College Education



Implications: What to do?



What to Do? 
A run is possible when … 

10𝐵 90𝐵
𝒓𝒇
𝒓𝒇′

100% 45𝐵

𝐀𝐬𝐬𝐞𝐭 

45𝐵
𝒓𝒇
𝒓𝒇′

𝐃𝐞𝐛
≡   

→
𝒓𝒇′
𝒓𝒇

90𝐵 45𝐵
  

100% 45𝐵
  

10𝐵
𝐄𝐪𝐮𝐢𝐭𝐲

𝐀𝐰𝐚𝐤𝐞 𝐮𝐧𝐢𝐧𝐬𝐮𝐫𝐞𝐝 𝐝𝐞𝐩𝐨𝐬𝐢𝐭𝐨𝐫𝐬 𝐂𝐚𝐬𝐡 𝟏

 Increase equity (cut dividends)



What next in 
the short 

run?

“Market-based bank 
recapitalization”



Longer-term response
 Higher capital ratios (Jiang et al. 2020)?
❍ Non-bank lenders have twice as high capital buffers 
❍ Small shadow banks have much higher equity 

Equity/ Assets Equity/ Assets

Size



Longer-term response
More regulations?
❍ Asset/risk restrictions 
❍More stress testing also for potential of higher rates
❍ Better risk disclosures, risk management practices 



Appendix



Distribution of Insured Deposit Coverage Ratio
 50% uninsured depositors run (i.e., s = 0.5)



Distribution of Insured Deposit Coverage Ratio
 All uninsured depositors run (i.e., s = 1)


