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Side Effects of Bank Capital Regulation

• After the Global Financial Crisis, regulators added non-risk-

weighted capital requirements as a backstop for risk-based 

requirements

– A prominent example is the supplementary leverage ratio (SLR), which does 

not weight assets based on their risk. 

• Leverage ratio requirements may have side effects

– “…the leverage ratio has caused a distortionary reduction in the incentives for 

banks to intermediate markets for safe assets, especially the government 

securities repo market…” (Duffie, 2018)



SLR and Banks’ Intermediation of Safe Assets 

• SLR: capital relative to Total Exposures

𝑺𝑳𝑹 =
𝑪𝒂𝒑𝒊𝒕𝒂𝒍

𝑻𝒐𝒕𝒂𝒍 𝑬𝒙𝒑𝒐𝒔𝒖𝒓𝒆𝒔
≥ 𝟓%

• SLR disincentivizes banks to intermediate 

markets for safe assets and low-yield 

balance-sheet-intensive activities:

– Important for U.S. Treasury securities

• SLR calculation changed during Q2 2020-

Q1 2021: Carve out of U.S. Treasury 

positions and reserves

1. Increased the overall level of SLRs

2. Changed incentives to hold U.S. Treasuries

Change in SLR regulation:
SLR “carve out”
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Main Question and Findings

• Does the SLR affect banks’ ability to participate in Treasury 

markets? 

– Shocks to banks’ balance sheet sizes reduce their regulatory incentives to hold 

and lend against safe securities 

– These incentives should be smaller for banks with SLRs close to the minimum 

requirement

• Main findings:

– Shocks that significantly increase banks’ balance sheets reduce banks’ 

participation in Treasury markets

– This sensitivity is muted for banks with higher SLRs

– SLR carve out increased banks’ incentives to hold U.S. Treasuries directly



Related Academic Literature

• Impact of leverage regulations and no arbitrage

– Duffie (2018); Andersen, Duffie and Song (2018); Du, Tepper, and Verdelhan (2018); 

Correa, Du and Liao (2020); Fleckenstein and Longstaff (2020)

• Bank capital regulation

– Hanson, Kashyap, and Stein (2011); Greenwood, Hanson, Stein and Sunderam (2017)

• Treasury markets at onset of COVID-19 pandemic

– Duffie (2020); He, Nagel and Song (2021), Vissing-Jorgenssen (2021)

• Credit line drawdowns

– Ivashina and Scharfstein (2010); Acharya and Steffen (2020); Li, Strahan, and Zhang 

(2020); Kaplan and Minoiu (2021)



Data and Empirical Framework



Natural Experiment:  Credit Line Drawdowns

• Credit line drawdowns 
– These balance sheet shocks increase total exposures, lowering leverage ratios

– In response, banks may reduce their participation in encumbered liquid assets

• Direct holdings of Treasury securities and reverse repo backed by Treasury securities

• A binding SLR may exacerbate this effect

• Identifying assumption:  
– Drawdowns may affect banks’ ability to participate in markets for safe assets 

through the increase in bank balance sheet size and not through other channels



Data

• Daily data on BHC- and dealer-level holdings (positions and 
reverse repo) of  Treasury securities, and nonfinancial corporate 
credit line drawdowns
– FR 2052a

• Quarterly balance sheet data and regulatory ratios at the BHC 
level
– FR Y-9C and banks’ public disclosures

• Daily financial market data
– Treasury securities outstanding from TreasuryDirect, Treasury SOMA holdings from 

FRBNY, and money market spreads from Bloomberg and FRBNY



Data Restrictions

• Focus on 5 large U.S. GSIBs active in U.S. Treasury Markets

– High data quality and frequency

– Treasury activity is concentrated among the largest banks 

• Data from January 2018 to March 2022

– SLR became a requirement in 2018

– Exclude quarter-end dates, +/- two days around quarter-end

• Encumbered securities only

– Encumbered securities lower the SLR because they are funded with secured debt

– Unencumbered may be funded with equity or earnings, which would not affect 

the SLR



Sample of Banks 

—The five GSIBs in our sample account for most of large bank 

participation in the U.S. Treasury market
— Activity by these banks is the most relevant for Treasury market functioning, 

particularly from their dealer subsidiaries



Variables of Interest

• Balance sheet variables over total assets at the BHC-level:

– Encumbered Treasury holdings: 𝑈𝑆𝑇 𝑃𝑜𝑠𝑖𝑡𝑖𝑜𝑛𝑠𝑖𝑡

– Encumbered Reverse repo backed by Treasury securities: 𝑈𝑆𝑇 𝑅𝑒𝑣𝑅𝑒𝑝𝑜𝑖𝑡

– Nonfinancial Corporate Credit Lines Outstanding: 𝐶𝐿 𝑂𝑢𝑡𝑠𝑡𝑎𝑛𝑑𝑖𝑛𝑔𝑖𝑡

• Total participation is U.S. Treasury market is: 

𝑈𝑆𝑇 𝑇𝑜𝑡𝑎𝑙𝑖𝑡 = 𝑈𝑆𝑇 𝑃𝑜𝑠𝑖𝑡𝑖𝑜𝑛𝑠𝑖𝑡 + 𝑈𝑆𝑇 𝑅𝑒𝑣𝑅𝑒𝑝𝑜𝑖𝑡



Credit Line Drawdowns, Positions, and Reverse Repo in 

U.S.  Treasuries (ratio to total assets)



Regression Framework

• Regression with bank (i) and day(t) data

– 𝑌𝑖𝑡 ∈ {𝑈𝑆𝑇 𝑇𝑜𝑡𝑎𝑙𝑖𝑡 , 𝑈𝑆𝑇 𝑃𝑜𝑠𝑖𝑡𝑖𝑜𝑛𝑠𝑖𝑡, 𝑈𝑆𝑇 𝑅𝑒𝑣𝑅𝑒𝑝𝑜𝑖𝑡}, of encumbered variables at the BHC 

and dealer level

– 1𝑀𝑎𝑟2020 is an indicator in March 2020

– Δ is the 5-day change of variable, winsorize at the 1st and 99th percentile

– 𝑋𝑖𝑡 and 𝑊𝑡 are vectors of time-varying bank controls, and Treasury market and financial var. controls

– 𝛼𝑖𝑚(𝑡) are year-month-bank fixed effects

– Driscoll-Kraay standard errors clustered at the BHC level to account for serial correlation in small 

N/large T setting

• Hypotheses that we test:
– 𝛽, 𝛽′ < 0: Credit line drawdowns reduce participation in Treasury markets



Credit Line Drawdowns and Treasury Holdings
With and without March 2020 dummy

— Credit line drawdowns reduce BHCs’ participation in U.S. Treasury participation

— Unconditionally, $1 increase in credit line drawdowns is associated with a $0.67 drop in 

banks’ total encumbered U.S. Treasury, largely driven by reverse repo 

— Sensitivity is particularly pronounced in March 2020, when drawdowns surged

— Sensitivity of positions is also statistically significant, but smaller
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Modified Regression Framework

• Augment baseline regression by including SLR buffer 

interacted with drawdowns: 

– 𝑆𝐿𝑅𝑖,𝑞 𝑡 −1 is the previous quarter BHC 𝑖’s buffer (SLR minus the regulatory minimum)

• Period of analysis:

– Pre Q2 2020, before carve out period

– Full sample including an indicator equal to one during carve out period

• Hypotheses that we test:
– Bank with a less binding SLR should be less reactive to drawdowns

– During carve out period, bank positions should respond differentially to drawdowns



SLR, Drawdowns,  and Treasury Holdings
Sample Pre Q2 2020 — Before Carve Out Period

— A higher SLR reduces the negative sensitivity of drawdowns for positions and 

reverse repo at the BHC level when drawdowns are large (𝜙′ > 0)

— Aggregate effect for a firm with an SLR of 6 (i.e., 𝛽 + 𝜙 + (𝛽′ + 𝜙′)) is negative for 

positions and reverse repo at both the BHC and dealer level in March 2020, when 

drawdowns skyrocketed



Drawdowns Sensitivity of SLR During March 2020
Sample Pre Q2 2020 — Before Carve Out Period

The sensitivity during March 

2020 is increasing for different 

levels of SLR slackness 

— i.e.,𝛽 + 𝛽′ + (𝜙 + 𝜙′) × 𝑆𝐿𝑅 is 

increasing in SLR

— Low levels of SLR slackness banks 

reduce their participation in 

positions and reverse repo



Drawdowns Sensitivity of SLR During Carve Out Period
Full Sample

Considering the full sample 

during carve out period, 

aggregate effect on positions is 

reversed → incentives to 

increase holdings in response to 

shocks

— Total effect for reverse repo is 

statistically insignificant



Encumbered Treasury holdings with liquidity and risk risk-

based capital requirements in March 2020

— Sensitivity to SLR still holds

— Liquidity and risk-based capital requirements during March 2020 have a small 

effect in the opposite direction

— If financed with debt, Liquidity Coverage Ratio (LCR) should not affect encumbered 

Treasury holdings

— Risk-based capital ratios do not penalize Treasury market activity, on the margin, firms with 

a higher capital ratio tend to reduce their exposure in response to balance sheet shocks



Concluding Remarks

—Exogenous increases in banks’ balance sheet size decrease BHCs’ 

and dealers’ participation in Treasury reverse repo & positions

—Sensitivity is particularly acute for reverse repos

—Sensitivity is smaller for firms with higher SLR buffers

—Using data during carve out period shows sensitivity of U.S. 

Treasury positions are reversed

—Results suggest that regulatory leverage ratios reduce incentives 

for banks to intermediate U.S. Treasury markets in response to 

large shocks to their balance sheets



Thank you!



Motivation: Dealer Balance Sheets and Treasuries Outstanding

• Primary dealer Treasury market activities have not grown since 2008, even as the 

amount of outstanding Treasury securities available to investors continued to 

increase



Average Credit Line Drawdowns During March 2020

— Drawdowns surged in March 2020

— U.S. Treasury participation is affected by large shocks to bank balance sheets

— The impact is on SLRs is likely more meaningful when participation in the Treasury 

market is high



SLR and Treasury Market Functioning During the COVID 

Shock

• Just before the COVID shock nearly all SLR ratios were at their lowest level since 

2018, the year the regulation was implemented

• In March 2020, Treasury market liquidity presented evidence of serious stress

– Bid-Ask spreads and deviations between cash and futures prices widened

• Unprecedented official sector intervention to support market functioning:

– Sharp increase in Treasury Bill issuance and Fed asset purchases 



Drawdowns, Treasuries, and the SLR at BHC- and dealer-level
Full Sample — Indicator for time period of SLR Carve Out

— Using longer sample period still results in a strong sensitivity for large drawdowns

— Aggregate effect on outright holdings is reversed for positions: incentives to 

increase holdings in response to shocks

— (𝛽 + 𝜙) + (𝛽′′ + 𝜙′′) for reverse repo is statistically insignificant



Drawdowns, Treasuries, and the SLR at BHC- and dealer-level
Combined (encumbered + unencumbered) U.S. Treasury holdings

— Using longer sample period still results in a strong sensitivity for large drawdowns

— Aggregate effect on outright holdings is reversed for positions: incentives to 

increase holdings in response to shocks

— (𝛽 + 𝜙) + (𝛽′′ + 𝜙′′) for reverse repo is statistically insignificant



Summary Statistics – Drawdowns, U.S. Treasuries, 

SLR, and First Difference U.S. Treasuries 
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