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Motivation

Funding liquidity risk channel: We present and test a new channel showing that

funding liquidity risk is priced in short-term interest rates

I Banks with high funding liquidity risk are willing to pay higher rates to lock

in their funding

Funding liquidity risk: Risk that a solvent but illiquid borrower is unable to

obtain refinancing (Diamond, 1991)

I At the heart of banking: maturity transformation and bank runs (Bryant, 1980;

Diamond and Dybvig, 1983)

Short term interest rates: Short end of the yield curve, interbank interest rates

I Prone to funding liquidity risk due to short-term nature

I Vivid example: Global Financial Crisis 2007/08 (Gorton and Metrick, 2012; Perignon,

Thesmar, and Vuillemey, 2018)
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Literature and contribution

I Yield spreads in fixed-income markets because lenders demand
compensation for default and non-default risk
I Corporate and government bond markets (e.g., Chen, Lesmond, and Wei, 2007;

Krishnamurthy and Vissing-Jorgensen, 2012)

I Interbank market (e.g., Afonso, Kovner, and Schoar, 2011; Acharya and Skeie, 2011; Filipovic

and Trolle, 2013)

I Funding liquidity risk important component of banks’ default risk, but

difficult to measure (e.g., Michaud and Upper, 2008; Imbierowicz and Rauch, 2014; Morris and Shin,

2016)

I Main contribution
I Funding liquidity risk is priced in short-term interest rates through a borrower
markup

I Borrowers are willing to pay a higher rate if they need liquidity urgently
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Funding liquidity risk channel
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Identification strategy

I Goal: Provide empirical evidence for funding liquidity risk channel
I Show that higher idiosyncratic funding liquidity risk leads to higher funding
costs via borrower markups

I Two main identification challenges
1. Construct a measure for idiosyncratic funding liquidity risk

I Funding liquidity risk is not directly observable

2. Isolate effect of borrower markup on interest rates
I Funding liquidity risk affects interest rates through the borrower markup and lender

risk premium → Disentangle the two
I Control for other drivers of interest rates that are correlated with funding liquidity

risk

I Solution
I Exploit unique market design of a major short-term fixed income market and
main segment of the euro money market: general collateral repo market
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Identification strategy: GC repo market

I Repo rate: r = x
cash

360
t1−t0

= P(repurchase)−P(purchase)
P(purchase)

360
t1−t0

I Maturity: around 90% one day

I Collateral: general collateral (GC)

I GC is organized in baskets

I Eurex GC Pooling ECB Basket: Borrowers are free to supply any of 3000
securities as collateral
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First identification challenge: Measuring funding liquidity risk

I Exploit limit order book structure to measure funding liquidity risk
I Limit order vs market order
I Market order is a revealed preference for the demand for immediacy
→ Construct measure for funding liquidity risk based on banks’ intensity of using

market orders

MOSi,t = Xi,t β + ηi + λt + ui,t

ûi,t = LiquidityRiski,t
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Second identification challenge: Disentangling borrower markup and lender

premium

I Exploit central counterparty (CCP) to disentangle borrower markup and
lender premium
I Centralized and anonymous trading without counterparty risk
I No direct exposure between borrowers and lenders due to CCP
→ No lender premia specific to individual borrowers

re
i,t = αLiquidityRiski,t + Xi,tβ + ηi + λt + εi,t,
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Empirical analysis: Data

I All EUR-denominated GC repo transactions from Jan 2006 to Dec 2016 at

Eurex Repo GmbH

I Focus on overnight repos from the GC Pooling ECB basket
I 95,496 transactions with total volume of EUR 23 trillion
I 95 banks from 10 countries, 2,405 trading days

I Time stamp, repo rate, volume, collateral, term, anonymous identifier for

repo traders, flag for market order

I Measure yield spread (funding cost) by excess rate (aggregate to daily

frequency)

re
i,t = ri,t − r̄t.

I ri,t : volume-weighted average repo rate paid by bank i on day t,
I r̄t : daily volume-weighted average of all overnight transactions from the GC
Pooling ECB basket
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Empirical analysis: Testing validity of measure (1/2)

I Proxy liquidity shocks with intraday changes from lending to borrowing

I LiquidityRisk correctly captures increased liquidity risk from shocks

I Odds of having positive liquidity risk double if liquidity shock hits

Table: Switching trades contingency table

Switch = 0 Switch = 1 Total

LiquidityRisk ≤ 0 20,855 316 21,171

LiquidityRisk > 0 16,272 560 16,832

Total 37,127 876 38,003
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Empirical analysis: Testing validity of measure (2/2)

I Urgent liquidity need at the end of the maintenance period for banks that

have not yet fulfilled reserve requirements

I Due to high volatility, borrowers usually try to avoid entering the market on

these days

I Liquidity shock might force them to enter anyway

I LiquidityRisk correctly captures increased liquidity risk for borrowers on

these days

Table: End-of-maintenance period

t t − 1 t − 2
ON 0.033*** −0.023*** −0.041***

TN 0.032** 0.123*** −0.001

SN 0.004 0.063*** 0.112***
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Empirical analysis: Regression results

I Liquidity risk positively
impacts funding cost

I Banks with high funding
liquidity risk willing to pay
about 2 bp more

I Additional specifications:
Subperiods

Dynamic panel

Alternative tenors and baskets

Relative frequencies
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Economic significance

I Trading volume is large
I Banks borrow EUR 617m on average per day
I One standard deviation increase in liquidity risk increases funding cost by
2.5% on a given day

I Similar magnitude as the impact of credit risk in unsecured markets as
documented by Angelini, Nobili, and Picillo (2011)
I Downgrade in individual rating from A (best) to C (middle of the range)
corresponds to a 0 to 5 basis points increase in yield spreads

I Measure lower bound of effect?
I GC repo one of the most liquid and sophisticated debt markets
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Conclusion

I Propose funding liquidity risk channel
I Borrowers with high liquidity risk are willing to pay a markup to lock in funding
I Complements the existing literature on short-term interest rates that
emphasizes the role of lenders (demanding risk premia)

I Test channel and quantify effect
I Exploit market design of euro repo market
I Likely that results have external validity → future research

I Implications
I Need to account for funding liquidity risk channel when analyzing interest rate
spreads → avoid bias and misinterpretation

I Supervisors and CCPs can rely on funding liquidity risk markup as
high-frequency proxy for liquidity risk of individual banks
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Logit regression

I Estimate probability of using a market order when switching the direction of

trading

I Odds of using market order increase by more than twofold when being hit

by liquidity shock

Table: Validity test of LiquidityRisk: Logistic regression

LiquidityRisk > 0 Odds Ratio

Switch 0.820*** 2.271***

(11.53) (11.53)

Constant −0.248***
(-23.72)

N 38,003 38,003
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Systematic heterogeneity: time variation

Back
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Order choice

I Demand of immediacy observable in limit order book markets

I Choice between limit and market order:

Market order Limit order

Execution guaranteed Execution not guaranteed

Execution immediately Execution later or never

Best price upon arrival Guaranteed price

I A bank with high liquidity risk is more likely to use market orders

back
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Descriptive statistics

I Repo data

I Balance sheet data

Alexander Bechtel Liquidity Risk and Funding Cost 20 / 15



Subperiods: Financial crisis and floor system

I Liquidity risk has larger impact on funding cost in crises periods

Financial crisis Floor system

(1) (2) (3) (4) (5) (6)

LiquidityRisk 2.806*** 2.727*** 2.709*** 0.998*** 1.002*** 1.005***

(8.51) (10.15) (10.26) (7.33) (7.30) (7.32)

Controls no yes yes, incl. CDS no yes yes, incl. CDS

Bank/Day FE yes/yes yes/yes yes/yes yes/yes yes/yes yes/yes

NT 2,216 2,216 2,216 4,800 4,800 4,800

R2 0.243 0.287 0.288 0.446 0.449 0.449

Adj. R2 -0.00130 0.0532 0.0540 0.263 0.266 0.266

I Lower dispersion when central bank excess liquidity is high

Back
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Dynamic panel regression and relative frequencies regression results

I Dynamic panel regression:

re
i,t = γre

i,t−1 + αLiquidityRiski,t + Xi,tβ + ηi + εi,t

Back
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Alternative baskets and tenors regression results

Back
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Relative frequencies regression results

I Dynamic panel regression:

RFi,t = αLiquidityRiski,t + Xi,tβ + ηi + λt + εi,t

Back
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Alternative explanation?

Two possible drivers of systematic differences in the demand for funding

immediacy

1. Exposure to liquidity risk

2. Investment opportunities: Better or more time-sensitive investment

opportunities

Distinguish between (1) and (2) by looking at reverse repo trades (cash lending)

I Borrower: High demand for immediacy due to (1) and/or (2)

I Lender: High demand for immediacy due to (1), but not due to (2)
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Lender perspective

I Lender perspective
I Repo rate is not a cost but a revenue
I Demand for immediacy is urgent need to lend

I Our simple theory still applies
I Banks with funding surplus have similar pressure to efficiently manage their
liquidity

I Banks have to resort to deposit facility if they do not lend in the interbank
market ⇒ pays lower interest rates
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Lender regression results
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Performance across borrowing and lending

I Banks with low cost when borrowing tend to have high revenue when lending

I Results for lenders support funding liquidity risk channel rather than

investment channel
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