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1. Introduction

Over the last two decades, the business model of U.S. banks has shifted away from loans
(Buchak et al., 2024c; Falato et al., 2025; Hanson et al., 2024). Trading has become an
important part of the business model of modern banks, while the share of loans from the
aggregate total assets has declined from over 60% to about 40% in the U.S. banking sector
(Falato et al., 2025). There is an ongoing debate on whether bank balance sheets are still
important in the transmission of monetary policy (Buchak et al., 2024a,b; Stein, 2024).

We examine the transmission of monetary policy via banks beyond lending—i.e., through
the provision of derivative contracts to counterparties. The market for derivatives is large and
has grown substantially since the Global Financial Crisis (GFC). Although banks’ derivative
activities are off-balance-sheet activities, their counterparty credit risk exposures through
derivatives are included in the calculation of regulatory constraints (see Section 2 for more
details). If banks face financial frictions or balance sheet constraints, they may want to cut
back on their credit exposures to counterparties in the derivatives market when interest rates
increase (Froot and Stein, 1998; Andersen et al., 2019; d’Avernas and Vandeweyer, 2024).

We first develop a simple static model of banks to provide an intuitive framework to
examine the effect of monetary policy on the equilibrium amount of derivative contracts
traded. We build on the well-established literature on the transmission of monetary policy via
banks (Kashyap and Stein, 2000; Jiménez et al., 2014; Drechsler et al., 2017). In particular,
we examine how the interaction between the traditional asset and liabilities mechanism and
the regulatory capital constraint affects banks’ optimal derivative provision amount. The
model shows that interest rate increases can decrease both banks’ derivative provision and
loan provision. In particular, the effect of an interest rate increase depends on the tightness
of the capital constraint, the amount of capital, and the degree of specialization of banks.
Thus, we find that the traditional transmission channel of monetary policy can interact with
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of monetary policy under certain conditions.

We then move on to empirical analysis to examine the derivative contracting channel
of monetary policy with data. We use a regulatory data set that includes quarterly obser-
vations of counterparty exposures at the bank-counterparty level. We examine 1) whether
monetary policy impacts the bank supply of derivative contracts, and 2) whether the impact
of monetary policy on bank derivative supply is stronger for banks with less capital (i.e.,
less balance sheet space). To isolate the supply effect, we use specifications that controls for
both observed and unobserved time-varying, counterparty and bank heterogeneity through
counterparty x time and bank x time fixed effects. We find that a 100 basis point increase
in the federal funds rate leads to a large reduction in derivative provision but only for weakly
capitalized banks, which reduce their total notional amount of derivatives by 10.5% and their
credit valuation adjustment (CVA) by 8.4% (see Section 2 for details on these measures).

To address potential endogeneity concerns, which are not addressed by fixed effects, we
employ multiple identification strategies. First, we use high-frequency identified monetary
policy shocks based on Jarociriski and Karadi (2020) to isolate exogenous variation in policy
rates. Second, we exploit plausibly exogenous variation in bank capital using supervisory
stress test results from the Federal Reserve’s Dodd-Frank Act Stress Test (DFAST) program,
which are deteremined by regulators rather than banks themselves (Berrospide and Edge,
2024). Third, we study monetary policy tightening episodes (2015-2018 and 2022-2023)
as natural event studies. Finally, we distinguish supply-side from demand-side effects by
examining whether monetary policy affects counterparty firm characteristics conditional on
bank capital—finding no evidence of demand-side channels once bank supply factors are
controlled for.

Our empirical analysis yields several key findings. An increase in the federal funds rate
reduces banks’ derivative provision, measured in terms of total notional amount and in
terms of credit valuation adjustment (CVA; see Section 2 for details). This contractionary
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derivative counterparty credit risk exposures are included in the calculation of regulatory
constraints (see Section 2.1 for details). Importantly, the impact is highly heterogeneous:
well-capitalized banks maintain their derivative provision during monetary tightening, while
less-capitalized banks sharply curtail both existing relationships and new relationship for-
mation. Banks adjust derivative provision along both intensive margins (reducing exposure
levels for existing counterparties) and extensive margins (terminating relationships).

The economic implications of reduced derivative provision extend well beyond the bank-
ing sector. Derivatives markets play a critical role in enabling firms to manage interest rate,
foreign exchange, commodity price, and credit risks that arise from their core business op-
erations. When banks curtail derivative provision during monetary tightening, firms face
higher costs or reduced access to hedging instruments precisely when economic uncertainty
increases. This can amplify the contractionary effects of monetary policy through multiple
channels: firms may reduce investment in projects with uncertain cash flows if they cannot
hedge associated risks; increase precautionary cash holdings instead of productive invest-
ment; or face higher financing costs if lenders demand risk management as a condition for
credit. The interaction between constrained derivative provision and firms’ risk management
needs represents an underexplored dimension of how monetary policy affects real economic
activity.

The derivative provision channel we document reflects fundamental changes in the regu-
latory treatment of derivatives following the 2007-2009 GFC. Basel III capital requirements
substantially increased the capital charges associated with derivative counterparty exposures
through reforms including the Credit Valuation Adjustment (CVA) capital charge, the Sup-
plementary Leverage Ratio (SLR), and the Standardized Approach for Counterparty Credit
Risk (SA-CCR). Furthermore, the post-crisis inclusion of derivative exposures in the calcu-
lation of the Global Systemically Important Bank (G-SIB) surcharge means that derivative
provision can push banks into higher G-SIB categories, triggering additional capital require-

ments. These regulatory changes transformed derivatives from predominantly off-balance-



sheet activities to significant consumers of scarce regulatory capital, fundamentally altering
how banks respond to monetary policy when providing these instruments.

Our findings carry important implications for both monetary policy transmission and fi-
nancial regulation. First, they demonstrate that the derivative provision channel represents a
quantitatively significant complement to the traditional bank lending channel, with potential
to either amplify or partially offset lending effects depending on how firms substitute between
bank credit and alternative hedging strategies. Second, the strong heterogeneity by bank
capital levels suggests that the efficacy of monetary policy may vary with the distribution of
capital in the banking system. For example, periods following regulatory capital increases or
stress test-induced recapitalizations may exhibit different transmission dynamics. Third, pol-
icymakers face a potential trade-off: higher capital requirements enhance financial stability
but may strengthen the transmission of monetary tightening through the derivative provi-
sion channel. Finally, the extensive margin results suggest that monetary policy tightening
may persistently reshape derivatives market structure by concentrating provision among the
largest, best-capitalized banks, with ambiguous implications for competition, pricing, and

systemic risk.

1.1. Relation to the literature

Our paper contributes to an emerging literature examining the growing role of derivatives
in bank business models and their implications for financial intermediation. Falato et al.
(2025) document a fundamental transformation in U.S. banking over the past two decades,
showing that the aggregate share of loans in bank assets has declined from over 60% to
approximately 40%, while trading activities, including derivatives, have become increasingly
central to bank operations. They demonstrate that this shift represents a structural change
in how banks intermediate financial services, with large banks increasingly functioning as
“regulated traders” who provide risk management and market-making services alongside

traditional deposit-taking and lending. Hanson et al. (2024) provide complementary evidence



on this evolution, emphasizing how regulatory reforms following the GFC have shaped banks’
business models and financial intermediation.

While Falato et al. (2025) document the structural importance of derivatives in modern
banking, our contribution is to examine how this transformed business model affects mone-
tary policy transmission. Specifically, we show that banks’ derivative provision responds to
monetary policy changes (like their lending), but through a distinct mechanism: regulatory
capital constraints on counterparty credit risk rather than traditional funding frictions. This
creates a novel transmission channel that has become quantitatively important precisely be-
cause of the secular shift documented by Falato et al. (2025). Our focus on the supply-side
dynamics of derivative provision complements their emphasis on the composition of bank
balance sheets, showing that the reallocation toward derivatives has created new margins
along which monetary policy affects financial intermediation.

McPhail et al. (2024) use detailed regulatory data on individual swap positions to conduct
the first comprehensive analysis of bank interest rate risk exposure from swaps. They find
that despite holding massive notional swap amounts ($434 billion average per bank), the
banks’ actual interest rate risk exposure is economically negligible (0.1% of equity for a
100 basis point rate change), because positions largely offset through market-making and
facilitating loans. Our analysis both complements and extends their work in several ways.
First, we incorporate all types of derivatives (including interest rate swaps) at the bank-
counterparty level by utilizing regulatory data from FR Y-14Q. Second, we focus on banks’
counterparty credit risk exposures instead of underlying market risk exposures, leveraging
the fact that banks typically maintain balanced positions in terms of underlying market
risk (e.g., interest rate risk) when they trade derivatives (see Section 2.1 for more details).
Third, and most importantly, we show that the monetary policy sensitivity of derivative
provision depends critically on bank capital levels, suggesting that the post-crisis regulatory
framework, which increased capital charges for derivative exposures, has created a binding

constraint that amplifies monetary policy effects on dealer capacity. Therefore, we document



a new channel of monetary policy transmission, the derivatives provision channel, which
interacts with banks’ other activities and their balance sheet capacity.

Kashyap and Stein (2000) examine a monetary policy transmission channel through
banks’ lending by decomposing the effects of interest rates on loan demand and loan supply.
They provide a simple framework to think about loan supply as the following. Consider
two small banks, which face frictions in external financing other than insured deposits. The
banks are homogeneous except that one bank has a much more liquid balance sheet position
than the other. Now suppose that there is a contractionary monetary shock, causing both
banks to lose their insured deposits. Due to the frictions in external financing, the asset sides
of their balance sheets must shrink. While the less liquid bank is likely to have to cut its
loans significantly, the more liquid bank can maintain its loan portfolio by drawing down on
its large buffer stock of securities without reducing its securities holdings to a dangerously
low level. Such an effect might be smaller for large banks, which may face less frictions
in raising uninsured finance. Building on this framework, Jiménez, Ongena, Peydrd, and
Saurina (2014) provide microeconomic evidence of the bank lending channel using loan-level
data from Spain. They show that banks with lower capital reduce credit supply more than
other banks during periods of monetary tightening, controlling for loan demand through firm
x time fixed effects.

More recently, the efficacy of this transmission channel has been debated. Buchak,
Matvos, Piskorski, and Seru (2024a) and Buchak, Matvos, Piskorski, and Seru (2024b) ar-
gue that the traditional bank lending channel has weakened due to the rise of non-bank
financial intermediaries, while Stein (2024) and Hanson, Ivashina, Nicolae, Stein, Sunderam,
and Tarullo (2024) maintain that bank balance sheets remain central to monetary policy
transmission. Gomes, Grotteria, and Wachter (2023) provide a theoretical framework show-
ing how banks’ franchise value can dampen the effects of unconventional monetary policy
on bank lending. Our paper contributes to this debate by documenting a novel channel—
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policy, even as traditional lending becomes less dominant. This channel operates in conjunc-
tion with the lending channel, as they share the balance sheet space for the given capital.
Furthermore, the derivatives provision channel is crucial for understanding monetary policy
transmission in modern financial systems where banks increasingly function as dealers and
market-makers (Buchak, Matvos, Piskorski, and Seru, 2024c; Falato, lercosan, and Zikes,
2025; Hanson, Ivashina, Nicolae, Stein, Sunderam, and Tarullo, 2024).

Furthermore, our model incorporates bank market power in deposit markets, building on
Drechsler et al. (2017), who show that banks with market power optimally adjust deposit
rates less than one-for-one with policy changes, creating a deposits channel of monetary pol-
icy. Egan et al. (2022) document substantial variation in deposit market power across banks
and locations. Wang et al. (2022) examine how this market power affects the passthrough of
monetary policy to lending rates. DeMarzo et al. (2024) provide a theoretical framework for
understanding how deposit competition interacts with monetary policy transmission. Our
contribution is to show how this deposit channel interacts with balance sheet constraints to
affect not just lending but also derivative provision, creating a novel transmission mecha-
nism that has become increasingly important as banks’ business models have evolved toward
greater emphasis on trading and market-making activities.

In contrast to traditional balance sheet banking business, modern large banks have a
relatively balanced position in derivatives, matching their asset side of derivatives (in-the-
money positions) and their liability side of derivatives (out-of-the-money positions) (Hanson,
Ivashina, Nicolae, Stein, Sunderam, and Tarullo, 2024; Falato, Iercosan, and Zikes, 2025).
As a result, there is no strong need for banks to raise more costly external financing for
derivatives. Thus, the monetary policy channel in Kashyap and Stein (2000) would not have
strong effects on banks’ derivative provision. Therefore, we need to consider a novel channel
of monetary policy that can have a more significant effect on banks’ derivative provision,
especially under the new regulatory environment.

In our model, we provide a new channel of monetary policy through the regulatory capital



constraints. Even if a bank has perfectly balanced positions in derivatives, the bank faces
various risks from derivatives transactions, including market risk and counterparty credit
risk (see Section 2.1 for detailed examples). These risks from derivative transactions are
accounted for in the calculation of regulatory capital requirement (Gregory, 2020). Therefore,
for derivative transactions, banks face the cost of requlatory capital or balance sheet usage
instead of cost of external financing. Our model examines how this balance sheet cost can
interact with banks’ other decisions and ultimately determine the effect of monetary policy
on banks’ derivative provision.

The effect of monetary policy through costly external financing and liquidity, highlighted
by Kashyap and Stein (2000), would further amplify the effects in our model. In response to
a contractionary monetary policy shock, a bank’s response in terms of changes in derivative
provision would vary by the degree of frictions in external financing as well as its liquidity
(Merton, 1978; Gomes, 2001; Hennessy and Whited, 2007). However, we shut down the costly
external financing channel to focus on the new channel, balance sheet cost, we highlight in
our model.

Our emphasis on balance sheet constraints connects to a growing literature on how inter-
mediary balance sheets affect asset prices and market functioning. Duffie and Keane (2023)
show how central bank asset purchases can unclog intermediary balance sheets and improve
market liquidity. Duffie, Fleming, Keane, Nelson, Shachar, and Van Tassel (2023), Boneva,
Kastl, and Zikes (2025), and d’Avernas and Vandeweyer (2024) examine how balance sheet
costs affect dealers” market-making decisions and the resulting impact on market quality.
These papers demonstrate that even small changes in dealers’ shadow costs of balance sheet
usage can have large effects on their willingness to provide liquidity and take on positions.

In the derivatives context specifically, Andersen, Duffie, and Song (2019) show that fund-
ing value adjustments (FVAs) create a wedge between fair values and market prices due to
debt overhang costs borne by shareholders. These costs are further amplified by regula-
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sheet costs to the pricing of interest rate swaps, showing that swap spreads reflect dealers’
marginal cost of balance sheet. Du, Hébert, and Li (2023) show that intermediary balance
sheet constraints affect the entire term structure of interest rates through their impact on
arbitrage activities and risk premia.

While these papers analyze individual markets and asset prices, our contribution is to
provide a comprehensive framework for how balance sheet costs affect banks’ overall port-
folio decisions across both traditional lending and derivatives provision. By incorporating
derivatives explicitly into a banking model with regulatory capital constraints, we can ana-
lyze how monetary policy affects the optimal allocation of constrained balance sheet space
and how this allocation varies with bank characteristics and macroeconomic conditions.

Froot, Scharfstein, and Stein (1993) provide a simple framework for hedging demand,
which encompasses demand for derivative contracts. For this framework, they consider a
firm facing a concave production function. If the cost of raising external finance is convexly
increasing, then the profit function becomes much more concave, incentivizing the firm to
reduce its risk by purchasing hedges to its internal cash flow. They further provide a micro-
foundation of the convexity of external financing cost with a costly-state-verification model.
The main takeaway from their results is that a firm’s hedging demand is increasing in the
volatility of returns and degree of frictions in external financing. Their framework has been
extended by Pérez-Gonzalez and Yun (2013), who examine how interest rate risk affects
corporate hedging decisions and show that firms with higher interest rate exposure are more
likely to use interest rate derivatives. The demand for derivatives is also influenced by cor-
porate governance considerations, agency problems, and managerial risk preferences (Stulz,
2025). Our reduced-form approach to derivative demand aggregates these various firm-level
motives into a tractable specification (through firm fixed effects and other controls) that
depends on the federal funds rate, allowing us to focus on the supply-side (bank) response
while remaining agnostic about the specific sources of derivative demand.

In our context, we provide an aggregated derivative demand, which is a function of the



policy (federal funds) rate. In the real world, firms may have many reasons to increase their
derivative demand—interest rate swaps to convert their floating-rate obligations to fixed-rate
to protect against further rate increases, forward rate agreements to lock in current rates
for future borrowing, foreign exchange derivatives to hedge against potential exchange rate
fluctuations from a stronger dollar, credit default swaps to hedge against credit risk, and
higher demand to enhance yield. However, firms also have many reasons to decrease their
derivative demand—higher interest rates lead to reduced borrowing and demand for interest
rate derivatives, a decrease in investment activity can reduce the derivative demand for
hedging purposes, a general decrease in risk-taking and need for hedging, and lower inflation
expectation can lead to reduced demand for inflation-related derivatives. Therefore, we do
not assume a specific direction for the relation between derivative demand and the policy
rate for now.

Moreover, our theoretical framework provides microfoundations for how banks optimally
allocate balance sheet space between lending and derivatives under regulatory capital con-
straints, extending the insights of Drechsler et al. (2017) and Falato et al. (2025) on the
specialization of bank activities. We show that when the federal funds rate increases, banks
face a trade-off: higher deposit spreads make traditional lending more profitable per unit
of balance sheet, while derivative provision requires balance sheet space without generating
deposits. Banks with less capital face tighter constraints and must therefore cut back more
sharply on derivatives when rates rise. This heterogeneous response, strongly confirmed in
our empirical analysis, suggests that monetary policy affects not just the level of financial
intermediation but also its composition across different bank activities, with potentially im-

portant implications for firms’ access to risk management services during tightening cycles.
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2. Data

Our main data comes from two schedules of the FR Y-14Q data, which are banks’ confi-
dential regulatory filings to the Federal Reserve for the purposes of the annual stress test.!
We focus on the top 10 banks because they account for roughly 90% of total derivative as-
sets across the banking system, and our sample period is from 2014Q3 to 2025Q3. Although
the Intermediate Holding Companies (IHCs) of foreign banks that operate in the United
States—some of which are large derivatives dealers—also file FR Y-14(Q), we find that their
reported counterparty exposures in derivatives are small, as these banks generally prefer to
book their derivatives trades to their home-country entities.

The first schedule from FR Y-14Q we use is Schedule L - Counterparty, which contains
detailed information on the counterparty credit exposures faced by large banks through
derivative transactions. Specifically, banks report their exposure to consolidated counter-
parties that comprise 95% of the banks’ unstressed Credit Valuation Adjustment (CVA).
For each consolidated counterparty, banks report the total notional amount of derivatives
outstanding; gross current exposure (Gross CE) defined as the fair value of derivatives when
that value is positive, taking into account legally enforceable bilateral netting; net current
exposure (Net CE) defined as Gross CE less collateral posted by the counterparty; and
CVA calculated using the regulatory formula.”? For each counterparty, banks also report
qualitative information such as industry (NAICS) code, external credit rating, and coun-
try of origin. Note that this schedule measures counterparty credit risk exposures, not the
underlying market risk such as exposures to interest rate changes as in McPhail et al. (2024).

The second schedule from FR Y-14Q we employ is Schedule H.1 - Wholesale Risk, which
provides comprehensive coverage of bank loans to corporate borrowers; according to Blickle

et al. (forthcoming), the data cover around 75% of all commercial and industrial lending by

!The current reporting form and instructions are available at https://www.federalreserve.gov/apps/
reportingforms/Report/Index/FR_Y-14Q.
2See Gregory (2020) and Chang et al. (2025) for details.
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volume in the United States. Banks report a number of characteristics for each loan, such as
the type of loan, total committed and utilized amounts, interest rate, loan maturity, credit
rating, and other risk metrics, as well as a number of borrower balance sheet variables. We
merge the two datasets from the H.1 and L schedules of FR Y-14Q on bank identifiers and
ultimate parent.

In addition to the confidential supervisory data, we also use banks’ publicly available
regulatory filings. We use FR Y-9C data to obtain bank balance sheet variables, including
total assets, trading assets, common equity tier 1 capital (CET1), and variables for con-
structing a proxy for High-Quality Liquid Assets (HQLA) following Thrig et al. (2019). We
also use FFIEC 101 data to obtain bank risk-weighted assets (RWA) and capital charges
associated with CVA. We also use publicly available annual Dodd-Frank Act Stress Test
(DFAST) results.

Our primary measures of banks’ derivative provision are the total notional amount and
CVA reported in FR Y-14Q. Under the Standardized Approach for Counterparty Credit Risk
(SA-CCR) in the Basel III framework, the total notional amount of derivatives is an input to
the calculation of total counterparty credit risk exposures.® Therefore, the RWA is increasing
in the total notional amount and the CVA amount, which is strongly correlated with the SA-
CCR calculation. Furthermore, these measures are also closely related to the calculation of
the Supplementary Leverage Ratio (SLR), as notional amounts enter the calculation of both
the former Current Exposure Method (CEM) and the current SA-CCR standard, which
replaced CEM on January 1, 2022.* The notional amount of derivatives also enters the
calculation of the Global Systemically Important Banks (G-SIBs) capital surcharge.”

Table 1 provides the summary statistics for all variables we used in our analysis. At the

3See https://www.bis.org/basel_framework/chapter/CRE/52.htm?inforce=20230101&published=
20200605 for the details of SA-CCR.

4See https://www.fdic.gov/resources/bankers/capital-markets/derivatives/sa-ccr-guide.
pdf and https://www.federalreserve.gov/newsevents/pressreleases/bcreg20191119c.htm. For the
CEM, see https://www.bis.org/publ/bcbs_wp04.pdf, which was the standard method for calculating
off-balance-sheet exposures prior to SA-CCR.

5See https://www.bis.org/bcbs/publ/d445. pdf for the calculation of G-SIBs surcharge and https://
www.federalreserve.gov/newsevents/pressreleases/bcreg20150720a.htm for the US implementation.
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most granular level of data, we have bank-counterparty-quarter level data with over 200,000
observations. Even though we have a total of 10 unique banks, not all banks report every
quarter in our sample, however, the top 6 largest banks report consistently throughout our
sample and dominate the majority of derivative trades. For each bank in our sample, we
have quarterly bank information, i.e., bank-quarter level data. Moreover, we have bank-year
level observations, as the Federal Reserve conducts stress tests based on fourth-quarter data
each year. Finally, we have quarterly time-series macro data throughout the sample period.

Figures 1, 2, 3, and 4 present the time series of each derivative exposure measure by
industry and rating of counterparties. Figure 1 shows that banks and non-bank financial
institutions (NBFIs) account for the largest proportion of total notional value. However, a
majority of derivative contracts among financial institutions can be netted, resulting in a
much smaller proportion of gross CE value, and an even smaller proportion of net CE value
due to a greater degree of collateralization. In terms of CVA value, non-financial corporates
account for the largest proportion. Figure 2 presents the same time series breakdown mea-
sured as a percentage of CET1. The most meaningful measure of counterparty credit risk
is CVA, as mentioned previously, and its value relative to CET1 remains below 1 percent,
implying that the aggregate counterparty risk banks face is relatively small.

Figure 3 shows that although counterparties with credit ratings of A and above account
for the largest proportion of notional value, counterparties rated BBB and below account
for the largest proportion of CVA value. This is because the CVA calculation incorporates
counterparty default probability, which is higher for lower-rated counterparties. Figure 4
presents the same picture when exposures are measured in terms of their value relative to
CET1.

Our counterparty-level exposure information comes with a limitation. The granular data
reported in FR Y-14Q Schedule L.1.a are limited to counterparties representing 95% of total
CVA for each bank. Although we have good coverage in terms of CVA (95%), the coverage is

lower for other measures such as gross CE, as some exposures may have small CVA charges
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due to collateralization yet have substantial gross derivative exposures. Thus, our data are
most suitable for assessing banks’ portfolio decisions based on idiosyncratic counterparty
credit risks and their effects on capital and profitability (the main focus of our paper).
Finally, we analyze the extent to which our data cover the entire derivative exposures of
the banks in Figure 5. For the comparison, we utilize publicly available FR Y-9C, consol-
idated financial statements for holding companies. Banks report their total gross notional
amounts of their OTC derivative exposures (Item 12) and their total net credit exposures
(Item 15a) in Schedule HC-L of FR Y-9C. These measures are comparable to the total no-
tional amounts and gross CE values reported in the granular counterparty-level data in FR
Y-14Q Schedule L.1.a. The top two charts of Figure 5 compare the total notional amounts
and current exposure amounts between FR Y-14(Q) Schedule L.1.a and FR Y-9C Schedule
HC-L. The comparison shows that our granular counterparty-level data cover roughly 50%
of the aggregate derivative exposure amounts reported in the publicly available data. Banks
also report their aggregate gross CE, net CE, and CVA (but not total notional amounts)
in FR Y-14Q Schedule L.1.e. The bottom-left chart of Figure 5 shows the ratio of the sum
of granular values reported in FR Y-14Q Schedule L.1.a to the aggregate values reported
in Schedule L.1.e. This chart also shows that the granular counterparty-level data cover
roughly 50% of the aggregate gross CE. The slight downward trend is likely due to the im-
plementation of the uncleared margin rules, which increased the degree of collateralization
and decreased the CVA values of counterparties with large gross CE but low CVAs, pushing
them out of the 95% CVA reporting threshold. The bottom-right chart shows the ratios of
the sum of granular values reported in FR Y-14Q) Schedule L.1.a to the aggregate values
reported in FR Y-9C for both notional amounts and current exposures. Overall, these com-
parisons show that the derivative exposures reported in confidential data in FR Y-14(Q and
those reported in the publicly available data in FR Y-9C are similar in magnitude. Even
though the coverage of notional amounts and gross CE is about half of the total exposures,

Y-14Q still covers 95% of CVA values, which is one of the two main variables in this paper.
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2.1. Counterparty credit risk in balanced derivative portfolios

While banks typically maintain balanced derivative positions to minimize market risk,
this balance does not eliminate counterparty credit risk. To illustrate this crucial distinc-
tion and explain how our key measures (total notional amount and CVA) capture different

dimensions of derivative exposures, we provide a series of concrete examples.

2.1.1. Balanced positions with asymmetric counterparty risk

Consider a large dealer bank that has entered into two interest rate swap positions, each
with a notional amount of $1 trillion. In the first swap, the bank pays fixed and receives
floating rates from a central counterparty (CCP). In the second swap, the bank receives fixed
and pays floating rates to a hedge fund counterparty. Suppose that market interest rates
have risen since inception, making the first swap out-of-the-money for the bank, a liability
position worth -$10 billion, and the second swap in-the-money, an asset position worth +$10
billion.

From a market risk perspective, the bank appears perfectly hedged: it has $1 trillion
of notional exposure in each direction, and the mark-to-market values offset, leaving zero
net market exposure. However, from a counterparty credit risk perspective, the situation
is dramatically different. The bank faces essentially no counterparty risk on the first swap
with the CCP, as CCPs are highly collateralized, well-capitalized, and have benefit from
regulatory protections. In contrast, the bank faces substantial counterparty credit risk on
the second swap with the hedge fund. The bank’s in-the-money position of $10 billion
represents a credit exposure: if the hedge fund defaults, the bank would lose this amount
(net of any recoverable collateral).

This asymmetry is captured in the CVA calculation. While the total notional amount
would be $2 trillion (reflecting the gross scale of derivative positions), the CVA would pri-

marily reflect the credit risk associated with the hedge fund exposure. Specifically, the CVA
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for the hedge fund counterparty might be several hundred million dollars, calculated as:

T
CVAcounterparty = LGD x > " EE(t) x PD(t — 1,¢) x DF(¢), (1)

t=1

where LGD is the loss given default, T" is the time of maturity, EE(?) is the expected exposure
at time t (incorporating both current exposure and potential future exposure from market
movements), PD(¢—1,¢) is the probability of default in the time interval between ¢t and ¢t —1,
and DF(t) is the discount factor. Even for fixed expected exposures, CVA values can vary a
lot depending on the probability of default.

Meanwhile, the CVA for the CCP counterparty would be negligible due to the CCP’s min-
imal default probability. Thus, despite having balanced market exposures, the bank reports
significant aggregate CVA and faces meaningful regulatory capital charges for counterparty

credit risk.

2.1.2. Why CVA cannot be flat

A critical feature of CVA is that banks cannot maintain a “flat” or neutral CVA position in
the way they can hedge market risk (Andersen et al., 2019; Gregory, 2020). This asymmetry
arises from several institutional features of derivative markets.

First, unlike market risk exposures, which can be hedged through offsetting trades, coun-
terparty credit risk is bilateral and counterparty-specific. A bank cannot eliminate its credit
exposure to Counterparty A by entering into an offsetting trade with Counterparty B, as it
now simply has two distinct credit exposures. While banks can purchase credit protection
through single-name credit default swaps (CDS) on specific counterparties, such hedges are
often incomplete, expensive, and introduce basis risk (Gregory, 2020).

Second, even when banks do hedge counterparty credit risk through CDS or other instru-
ments, the hedge itself creates a new counterparty exposure to the protection seller. The GFC

vividly illustrated this risk: banks that had purchased CDS from AIG Financial Products
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found themselves exposed to AIG’s near-collapse, requiring a government bailout to prevent
cascading failures across the financial system (McDonald and Paulson, 2015). This nesting
of counterparty risks means that credit risk can be transformed but never fully eliminated
from the banking system (Stulz, 2010). As documented by Upper (2011), the interconnected
web of derivative exposures and credit hedges was a key amplification mechanism during the
GFC.

Third, regulatory capital requirements explicitly recognize this asymmetry by requiring
banks to hold capital against CVA risk. Under Basel I11, banks must calculate a CVA capital
charge that reflects both the level of CVA and the volatility of CVA (Gregory, 2020). This
regulatory treatment acknowledges that counterparty credit risk represents a fundamental

friction in derivative markets that cannot be costlessly eliminated.

2.1.3. Market movements and the divergence of notional and CVA

The relationship between total notional amount and CVA evolves dynamically as market
conditions change, and the two measures can move in opposite directions. Consider a bank
that enters into a $500 million notional interest rate swap at inception. At time ¢ = 0, the
swap has zero market value (it is entered at-market), but the bank faces potential future
exposure as interest rates may move. The initial CVA might be $2 million, reflecting the
potential future exposures represented by EFE(t) in (1), i.e., the expected positive value of
the swap at time ¢ conditional on various interest rate scenarios.

Now suppose that six months later, interest rates have increased substantially. The
notional amount remains $500 million, but the CVA is higher due to two effects. The
first is the current exposure effect. The swap is now in-the-money for the bank, creating
immediate counterparty exposure, as the bank would lose this amount if the counterparty
defaults. The CVA calculation now includes both this current exposure and the potential
future exposure. The second is the volatility effect. The increase in interest rates can be

accompanied by higher interest rate volatility, which increases the potential future exposure
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for the remaining life of the swap. Higher volatility means a wider range of possible future
swap values, increasing the expected positive exposure.

As a result, CVA might increase to $8 million, a fourfold increase, while the notional
amount remains constant at $500 million. This divergence illustrates why both measures are
essential for understanding banks’ derivative exposures. The notional captures the scale of
derivative positions, while CVA captures the credit-risk-adjusted exposures.

Conversely, consider a scenario where a bank partially unwinds a large derivative position.
Suppose the bank reduces its notional exposure to a corporate counterparty from $500 million
to $400 million by entering into an offsetting trade. The 20% reduction in notional would
mechanically reduce measures of exposure tied to scale. However, if the remaining $400
million position is deeply in-the-money (say, with a mark-to-market value of $50 million) and
the counterparty’s credit quality has deteriorated (for example, a credit rating downgrade
from A to BBB), the CVA might remain roughly constant or even increase despite the
reduction in notional. The higher current exposure and elevated default probability can

offset the benefit of reduced notional size.

2.1.4. Interest rate sensitivity and mechanical correlations

To further illustrate the mechanical relationship between notional amounts and certain
risk measures, consider the calculation of DV01 (dollar value of a one basis point change
in interest rates). For a standard fixed-for-floating interest rate swap with notional N and

modified duration D, the DV01 is approximately:

DV01 ~ N x D x 0.0001. (2)

For example, a $1 billion notional, 10-year swap with a modified duration of 8 years
would have:

DV01 = $1,000, 000,000 x 8 x 0.0001 = $800, 000. (3)
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This means that for every one basis point change in interest rates, the swap value changes
by approximately $800,000. The linear relationship between notional and DVO01 creates me-
chanical correlation: banks with larger notional positions automatically have greater interest
rate sensitivity, all else equal. This mechanical correlation is distinct from the economic rela-
tionship we study in our paper, where changes in notional amounts reflect endogenous bank
decisions in response to monetary policy changes and balance sheet constraints.

The key insight is that while DV01 is mechanically proportional to notional for a given
swap, CVA depends on a much richer set of factors including current market value, potential
future exposure, counterparty creditworthiness, recovery rates, collateral arrangements, and
netting agreements. T'wo swaps with identical notional amounts and DV01 can have vastly

different CVAs depending on these counterparty-specific factors.

3. Model

We develop a new parsimonious model of banks’ provision of derivative contracts, incor-
porating asset production, liability structure (deposits/debt and equity capital), and deriva-
tives positions. This model examines how monetary policy affects the equilibrium amount of
derivative contracts traded, focusing on the interaction between traditional banking mecha-
nisms and regulatory capital constraints. It provides key insights on how a bank’s derivative
provision relates to several other factors, including the federal funds rate, deposit flows,

capital, and capital constraints.

3.1. Overview of the model

Before we introduce the model, we provide a rough intuition of the model.
We start with a traditional model of banks, which hold deposits and capital on the liability
side and make loans or hold securities on the asset side. In other words, banks fund their

assets with deposits and capital. The marginal revenue from asset production is decreasing
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in the total asset amount. Banks have market power over deposits, so they can increase their
deposit spreads to obtain cheaper funds for their assets, while losing some deposits. When
the federal funds rate increases, banks optimally increase their deposit spreads, because
they can increase their profit by exploiting more market power to increase their net interest
margin, while reducing their assets, including loans.

Banks also face the capital constraint, which is the minimum requirement for the ratio
of capital to risk-weighted assets. For simplicity, suppose that the risk weights of banks’
activities are fixed, so only the size of their activities, represented by the amount of assets,
matters for the capital constraint. Then, the capital constraint can be either binding (a
bank would like to increase its deposits to reach its optimal asset size but cannot due to the
capital constraint) or not binding (the bank already reached its optimal asset size).

Now consider banks’ derivative provision. Suppose that banks maintain balanced deriva-
tive positions. Then, their derivative positions on their asset side (in-the-money positions)
and their derivative positions on their liability side (out-of-the-money positions) offset each
other. The only cost of derivative activities is through increased counterparty risk exposures,
as described in Section 2.1, which are included in the denominator of the capital constraint.
Hence, derivative provision is costly in terms of balance sheet space (or capital space), as it
competes with the assets for other profit-making activities. At the optimum, a bank dis-
tributes its balance sheet space between risk-weighted assets and derivative counterparty
risk to equalize its marginal profit from the asset side (through optimized deposit spread)
and its marginal revenue from derivative provision.

Finally, suppose that there is an increase in the fed funds rate. If the demand for
derivative contracts is not increasing as much as the demand for safe assets, then the marginal
revenue from derivatives provision is relatively lower than the marginal profit from the asset
side. This is because a higher fed funds rate increases deposit supply (higher return from
liquid deposits are enticing) and banks can raise more (relatively) cheaper deposits through

increasing deposit spreads. An increase in deposit spreads leads to a decrease in total
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deposits, resulting in a decrease in total assets and an increase in the marginal revenue
from asset production. Thus, the relative value of balance sheet space increases, resulting in

a decrease in derivatives provision, which requires balance sheet cost.

3.2. General model

Bank j at time t faces deposit amount Dj;, external financing (wholesale or equity)
amount Fj;;, and its asset amount A;. The asset amount includes all kinds of activities
by bank 7, including loans and credit lines, securities holdings, and other trading activities,
excluding derivatives. For simplicity, we assume bank j only uses equity funding for its
external financing.®

The budget constraint implies

Aje = Dj + Ej. (4)

The revenue from asset holdings is a function of the total asset amount Aj;, the fed funds
rate 7y, and the efficiency parameter o ;. Denote the production function as f(Aj, rp; o),
which is increasing in Aj;; and rg, i.e., 0f/0Aj > 0, and 0f/Ors > 0.

We hold the capital (and external financing) amount fixed. The underlying assumption
for this exogenously determined £} involves costly adjustment or financial frictions in the
spirit of Merton (1978) and Gomes (2001), which is commonly used in the literature (Stein,
1998; Gomes et al., 2023; Hanson et al., 2024). This assumption is mainly for expositional
simplicity, as our main results remain even in the case with endogenous Ej;.

The deposit amount Dj, depends on the fed funds (policy) rate ry and deposit spread
sjt, which is the difference between the fed funds rate and deposit rate. Denote the deposit
function as D(s;i, 745 05¢), where d;; is the deposit demand parameter. The deposit function

is increasing in 7 and decreasing in s, i.e., 0D/0rp > 0, and 0D /0s; < 0.

6 Alternatively, we can consider that wholesale funding is encompassed by a broader definition of “de-
posits”.
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Finally, bank j can provide derivative contracts to its clients (counterparties) in the
amount of Cj;, which is measured by how much risk from derivative transactions j is tak-
ing. Cj; contains all the relevant risks, including market risk and counterparty credit risk.
Therefore, C}; represents the total amount of credit valuation adjustment (CVA) for bank
7’s total derivative exposures at time ¢, which are also positively correlated with total no-
tional amount of derivative contracts. We further assume that bank j maintains a perfectly
balanced position in the derivatives market, implying that C;; does not show up explicitly
on either the asset side or the liability side. In other words, bank j does not have any
directional exposure through derivative contracts—that is, bank 7 does not face market risk
and only faces counterparty credit risk (CVA)— while earning profits through premiums
for market-making activities in the derivatives market. Derivative demand is a function of
the fed funds rate 74 and the total amount of derivatives—in terms of risk exposures—Cj;.
We use a reduced form derivative revenue function denoted as H(Cj,rg; &), which is a
function of the fed funds rate ry and the total amount of derivatives provided Cj;, and &;;
is the efficiency parameter for derivative provision. Although we do not assume the sign of
the derivative 0H/0ry;, we assume that 0H/JC} > 0.

Aside from the budget constraint (4), bank j also faces the capital constraint in the form

of

Lj
> Ka, 5)
wAAjt + wCCjt = "o ( )

where w4 and we are the risk weights for asset positions and derivative positions, respectively,
and kg is the minimum required regulatory capital ratio. For simplicity, we assume that
the risk weights are fixed for each type of positions. However, the two risk weights can be
different from each other, so we represent the ratio between the two risk weights as

we

wA’
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and dividing both sides of (5) with wy yields

E;
Tt s 6
Ajt + ’}/Cjt o ( )

K
where k = < is the normalized minimum required capital ratio. Equation (6) is a simplified
WA

form of regulatory capital constraints.

Bank j’s optimization problem subject to the budget constraint and capital constraint is

max wie = f(Aje, g5 age) = (150 = 850) D(8jes 705 052) + H(Cs 7515 &) (7)
S.t. Ajt = D(Sjta T ft; 5jt) + Ejt (8)

Ej > k(A +7C5) .

Because of the slope assumption dH/0C;; > 0, the capital constraint is always binding at

the optimal solution.” The first-order conditions of the profit maximization problem are

Omjt of oD oD oD

(9Sjt aAjt @Sjt (Tft S]t) asjt + (S]ta T ft; 5375) )‘/fasjt 0, (9)
87rjt oOH

e LA — \kvy = 1
ac, —ac, =0 10)

where A is the Lagrangian multiplier for the capital constraint.
Plugging (9) into (10) implies
OH | df 0D oD _ v
0C} B 0Aj Osjy — (= Sjt)ﬁ_ + Dlsje, 113 051) oD’ (11)

Sjt

08]-,5

where the first term on the right-hand side is the marginal productivity of assets with respect

to changes in the deposit amount with an increase in the deposit spread, the second term

"In reality, banks typically set buffers to avoid breaching their regulatory constraint. We could extend
the model to include stochastic fluctuations in the risk-weighted assets and the cost of breaching the capital
constraint, but the fundamental insights would remain the same.
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is the unit price of deposits (the fed funds rate minus the deposit spread) multiplied by the
changes in the deposit amount, and the third term is the deposit amount, all multiplied by
the ratio between the balance sheet (capital space) cost of derivative provision and the change
in the balance sheet due to a change in the deposit amount. Therefore, the balance-sheet-
cost-weighted marginal increase in derivative revenue equals the balance-sheet-cost-weighted

marginal revenue from asset production through changes in deposit spreads.

3.3. Tractable functional form

Now we impose further parametric assumptions to have a tractable model for analyzing
the effect of exogenous variations in federal funds rate to derivatives provision.
We assume a quadratic asset production function similar to that of Drechsler et al. (2017)

as follows

J(Aj, o) = (Tft + ag — 5

If we consider A;; as loans, oy — %A]’t can be considered as the loan spread from the fed
funds rate, which is decreasing in the total loan amount A;;. The efficiency parameter o
represents the degree of concavity (how fast the marginal product decreases).

We assume that the functional form for deposit demand is

ft — WOtSjt

T
Dje = 05+ =7 (13)

where §;; is the core deposits that stay at bank j regardless of other factors,” Wy, > 1 is
the aggregate liquidity premium demand parameter, 7y is the fed funds rate, and sj; is

the spread between the fed funds rate and the deposit rate.” For expositional simplicity,

8Service efficiency (represented by the parameter d;;) can be a proxy for this demand effect. For example,
depositors may prefer to stay at bank j due to convenience of branch and ATM locations, mobile banking,
and direct deposits.

9The functional form of (13) is based on a standard Cournot model of deposit competition in Repullo
(2020), which is inspired by Drechsler et al. (2017).
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we assume that s;; < rp/Woy, so that the deposit amount is bounded below by the core
deposits.

Finally, we assume a derivative revenue function as follows

H(rp, Cis i) = (frft + &or — %Cjt> Cijt, (14)

where ¢ is the sensitivity of derivative demand to the fed funds rate, &;; is the efficiency
parameter that represents the degree of concavity (rate of decrease in marginal revenue),
and &gy, is the efficiency parameter for time t.

Bank j’s optimization problem becomes the following:

o T — Wosj ;
max <’l“ft + Qo — %Aﬁ) Ajt — (Tft — Sjt) (5] + M) + (f?"ft + fOt — fiC'] ) Cj

Sjt,Cjt Wot - 1 2
(15)
st Ay =Ej+6; + w (16)
ot —
Tft — WOtSjt
ot —

*

This problem yields a closed-form solution for the optimal (s}, C7;). The derivation can

be found in Appendix C.

3.4. Comparative statics

Due to the numerous moving parts in the model, interpreting the closed-form solution is
challenging. To gain further insights, we examine comparative statics of the bank’s optimal

decision (s7;, C%;).

3.4.1. Tighter capital constraint

What is the effect of a tighter capital constraint, i.e., greater s, on the bank’s deposit

spreads and derivative provision? We find that a tighter capital constraint always leads to a
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higher deposit spread s;; and less derivative provision Cj;.

Proposition 1. Banks hold a smaller amount of deposits and provide a smaller amount of

derivatives (in terms of counterparty exposures) when the capital constraint tightens.

Proof. See Appendix D.1. =

The intuition of this result is quite straightforward. As the capital constraint becomes
tighter, the bank has to reduce its operations as a whole for a fixed amount of capital. Then,
the marginal profit from asset production increases, making the cost of balance sheet more
expensive. Therefore, banks reduce both their assets (through decreases in deposits) and
derivative activities. On the flip side, Proposition 1 implies that relaxing capital regulation

leads to an increase in both deposits (and thus, lending) and derivative provision.

3.4.2. Greater capital

What is the effect of having a larger amount of capital, i.e., greater Ej;, on the bank’s de-
posit spreads and derivative provision? We find that the answer depends on the relationship
between the productivity parameters of asset production and derivative revenue function
aj; and &j; as well as the tightness of the capital constraint x and the weight on derivative
counterparty exposures .

Define the condition where the concavity of the asset production function is relatively

greater than the concavity of the derivative revenue function as

1
-1

aje > g (18)
Y
Then, the condition determines the direction of the deposit spreads after an increase in the
capital amount Ej;.
Proposition 2.

1. An increase in capital Ej always leads to an increase in derivative provision C7;.
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2. If condition (18) holds, then an increase in capital E;; leads to an increase in deposit
spread sj,. If condition (18) does not hold, then an increase in capital Ej leads to a

. ‘ .
decrease in deposit spread s},

Proof. See Appendix D.2. =

We provide an interpretation of the relative concavity condition (18) and the intuition of
the result in the following.

Banks decide the optimal allocation of their balance sheet space between asset production
(loans and others that go to the asset side of their balance sheet) and derivative provision.
With an increase in that balance sheet space after an increase in Ej;, bank j compares the
scalability of its revenues from asset production and derivative provision. Even for the same
amount of increase in Fj;, the increase in balance sheet space can vary with x. Moreover,
provides a relative price of the balance sheet space for derivative provision. An important
thing to note is that increasing deposit spreads s;; can lead to an increase in deposit revenue
through an increase in net interest margin.

First, consider a case of non-stringent capital constraint. Suppose that there is negligible
capital constraint, i.e., k close to 1. Therefore, an increase in £j; implies that bank j can
expand its operation a lot more. Then, the condition is trivially satisfied as 1/k — 1 is
close to zero. Thus, if capital constraint is lax, condition (18) is easily satisfied, and banks
would increase their deposit spreads and derivative provision amount. In other words, bank
J has already allocated a lot of assets to the production function, i.e., has saturated the
production function, so would use its balance sheet space for derivative provision, while
substituting deposits with the increment of capital amount AL} and earn higher deposit
spread revenue instead.

Now suppose that the capital constraint is relatively stringent, i.e., x is relatively small,
so 1/k —1 > 0. Also, suppose that ~ is somewhat large, so it is costly in terms of balance
sheet space to provide derivatives. If the revenue from derivative provision can be scaled

easily, i.e., the concavity parameter {j; is relatively small, compared to the asset production
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function with the concavity parameter oj;, then bank j increases its deposit spreads to
maintain or decrease its asset production while earning higher deposit spreads and expand
its derivative provision.

Finally, suppose the contrary case in which condition (18) does not hold. Such a case
arises when capital constraint is tight, i.e., x is small, the balance sheet space cost for
derivatives is somewhat small, i.e., 7 is small, and the marginal revenue from derivative
provision decreases fast, i.e., {;; is large. Under such a case, bank j’s balance sheet cost of
derivatives provision is very high. Therefore, with an increase in its balance sheet space, the
bank would rather increase its deposits by lowering the deposit spreads to increase its asset

production. That said, the bank would also increase its derivatives provision on the margin.

3.4.3. Higher federal funds rate

What is the effect of an increase in federal funds rate, i.e., higher ¢, on the bank’s deposit
spreads and derivative provision? We find that it depends on both the supply and demand
parameters of the derivative provision. In particular, the derivative demand parameter, &,
which is the sensitivity of derivative demand to the fed funds rate, plays a critical role in

determining the equilibrium derivative provision amount.

Wor Woau—1  ~y(Wy —1) Wor

that determine the responses of the deposit spreads and derivative provision amount with

) ‘ 9
Proposition 3. There are two thresholds § = — 7 Qe S and £ = 7

respect to an increase in the fed funds rate:

1. If § > &, then the deposit spread s}, is increasing in the fed funds rate ry. If & <&,

then the deposit spread is decreasing in the fed funds rate.

2. If € < £, then the derivative provision amount C7, is decreasing in the fed funds rate

T If € > €, then the derivative provision amount is increasing in the fed funds rate.

Proof. See Appendix D.3 m

28



Proposition 3 shows the complex interaction between deposit spreads, asset production,
and derivative provision. If £ is very small, i.e., £ < &, then the demand for derivatives
decreases significantly when ry, increases. Therefore, derivative provision is much less prof-
itable than asset production for the bank. Thus, the bank prefers to increase the use of
its balance sheet space for asset production and greatly reduce its derivative transactions.
Hence, the bank decreases its deposit spread to induce deposit inflows for this transition to
more asset-focused balance sheet space usage.

Now suppose that £ is relatively small, i.e., £ < &, but still greater than the threshold
to prevent the complete redistribution of the bank’s balance sheet space, described in the
previous paragraph, i.e., & > {. In this case, the increase in derivative demand is still not
sufficient to justify an increase in derivatives provision. Although there is an increase in
derivative revenue due to increased demand, banks find it more efficient to charge a higher
spread to their depositors, reducing their funding cost for their assets. In other words, the
banks’ marginal profit from asset production through deposit taking increases more than the
marginal revenue from derivative provision does. Therefore, banks allocate relatively larger
balance sheet space to asset production than before.

If ¢ is sufficiently large, i.e., € > &, then the derivative demand increase is large enough
to justify allocating more balance sheet space to derivatives.

Based on our empirical observations, the likely parameter region for the derivative de-
mand sensitivity to the fed funds rate is § € (¢, €). Note that & can still be positive, as £ > 0.
Even if the revenue from providing derivatives is increasing in the fed funds rate, it might
not be large enough to incentivize banks to provide more derivatives in the market.

Finally, the proof of Proposition 3 provides a useful formula for the responsiveness of the

bank’s derivative provision,

aO;t _ Wot€ — 2y
oy V2oyWor + 272 (Woe — 1) + &:Wor
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From this, we can derive the interest rate elasticity of derivative provision €, =

o (97“ft Cjt
. = Woi§ — 2 T'rt (19)
T ap W + 292 (Wor — 1) + §Wor B (1 B l) G Wousj — e
ot K vy (Wee —1)
where
~1
S;t _ (7204thOt + 2272(W0t - 1)+ fthOt) |:Tft ( 1 n Qg n § +— &t )
V2(Woe — 1) Woe  Woe—=1 v 2(Wo —1)
Wor —1 & &t 1 ot
+85¢ (ajt+W—0t+$>+Ejt (ajt+$ 1_E +7—a0t : (20)

Although the elasticity equation (19) is quite complicated, we can analyze how the elasticity

changes with the capital amount.

Proposition 4. Suppose that € < &, i.e., derivatives provision is decreasing in the fed funds
rate. Then, the interest rate elasticity of derivative provision becomes less elastic when the

capital amount Ej; increases.

Proof. See Appendix D.4. =

Proposition 4 might seem counterintuitive at first, but aligns well with how all the moving
parts work. As ry increases, bank j is less interested in profiting from derivatives provision
and more interested in earning greater deposit spreads. There are three factors that affect
this tradeoff. First, the profitability of deposit spreads. Second, the relative profitability
of the asset production function versus the derivative revenue function. Third, the cost
of balance sheet space. Derivatives take up more balance sheet space, competing with
the deposits. However, this changes with an increase in Ej;. An increase in Fj; increases
the available balance sheet space, making relative price of the derivative provision cheaper.
Furthermore, greater capital takes up the asset side, making the bank easier to reach the

optimal asset amount for asset production revenue. Therefore, bank j can decrease its
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deposits by increasing its deposit spread further when Ej; is high, freeing up even more

balance sheet space for derivative provision.

3.4.4. Simple leverage ratio and responsiveness to the fed funds rate

Finally, we examine how the simple leverage ratio (capital to assets ratio) Ej;;/A; is
related to the responsiveness to an increase in the fed funds rate. Note that this differs
from regulatory leverage ratios such as the supplementary leverage ratio, as it is the simple
book leverage ratio. The leverage ratio is greater when the asset production function is less
efficient than the derivative revenue function, i.e., when «;; is higher. Along these lines, we
examine the effect of high aj; on the responsiveness of C7, with respect to ;.

First, note that even though the risk-weighted capital ratio will be exactly at the mini-
mum, «, at the optimum, the simple leverage ratio, £j;/Aj; can differ across different param-
eters. For example, if v is extremely large, then bank j may only hold negligible amount of
derivative exposures, making the leverage ratio as close to «, i.e., Ej;/Aj; ~ k. In contrast,
if v is small and the marginal revenue from asset production decreases quickly, i.e., o is
high, then bank j may use most of its balance sheet space for derivative provision, making

E;;/A;; much larger than . This result is shown in Lemma 1 below.

Lemma 1. Banks with production functions that have higher concavity o,y have a greater

simple leverage ratio.
Proof. See Appendix D.5. m

Proposition 5. Suppose that & < &, i.e., banks reduce their derivative provision when the
fed funds rate increases. Then, banks with a higher leverage ratio (due to high o) provides
more derivatives in response to an increase in the fed funds rate compared to banks with a

lower leverage ratio.

Proof. See Appendix D.6. =
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Proposition 5 provides an empirical prediction: banks with higher leverage ratios decrease
their derivative provision less than banks with lower leverage ratio do. The intuition follows
naturally from Lemma 1. If a bank has a relatively high leverage ratio, then the bank’s
activity is more concentrated on derivative provision, as the bank’s asset production is not
efficiently scalable. In other words, the bank is specialized in derivatives. Therefore, most of
its balance sheet space is allocated to derivative provision Cj;. When the fed funds rate r;
increases, the bank’s marginal profit from allocating relatively more balance sheet space to
asset production is lower than that of a bank with a low leverage ratio, i.e., a bank with a
more efficiently scalable asset production function (i.e., specialized in non-derivative activities
such as loans). As a result, the substitution of derivative provision for asset production is
much lower for a bank with a higher simple leverage ratio.

An alternative interpretation of Proposition 5 is that banks with high levels of derivative
provision change their loans less in response to a change in the fed funds rate. This follows
naturally by simply flipping the interpretation in the previous paragraph. If a bank is more
specialized in derivatives than loans, then such a bank’s total loan amount responds less to

changes in the fed funds rate.

3.5. Discussion

The results presented in this entire section highlight the complex interaction among a
bank’s profit from asset production, deposit spreads, and derivative provision, while account-
ing for balance sheet space costs (capital charges). The novel channel of interaction between
derivative provision and other activities—the balance sheet cost channel-—shows that mon-
etary policy could have nuanced and extensive effects on banks’ derivative provision.

Our model demonstrates that changes in the fed funds rate can lead to complex adjust-
ments in banks’ balance sheet compositions and risk-taking activities. The optimal allocation
of balance sheet space between traditional banking activities (holding loans and securities)

and derivative provision depends on multiple factors, including the efficiency of asset pro-
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duction, the sensitivity of derivative demand to interest rates, and the tightness of capital
requirements.

Furthermore, our results suggest that the impact of monetary policy on banks’ deriva-
tive provision activities may vary significantly across institutions, depending on their cap-
ital amount, leverage ratios, and the relative efficiency of their asset production functions.
Such heterogeneity in monetary policy responses highlights the importance of considering
bank-specific characteristics when assessing the broader implications of monetary policy for
financial stability and market liquidity.

By introducing the balance sheet space cost channel into a banking model, our approach
provides a more comprehensive framework for analyzing the transmission of monetary policy
through banks. The model provides insights on how potential interest rate changes can
affect banks’ risk-taking and market-making behavior in derivative markets. Therefore, our

analysis has important implications for policymakers and regulators.

4. Empirical results

In this section, we investigate the effect of monetary policy on banks’ derivative provision.
We analyze the factors that affect the banks’ derivative provision using a multivariate panel
regression framework. Throughout the analyses, we use the total notional amount and CVA
as measures of derivative provision. The total notional amount of derivatives represents the
underlying amount on which the derivative contracts are based on, thus representing roughly
the scale of total underlying derivative positions. The CVA amount represents the total
market value of counterparty credit risk in a bank’s derivative portfolio, thus representing
the “cost” of counterparty credit risk. Table A.1 in Appendix A provides a description of
the variables used in the regressions. In Appendix B, we show that our results remain the
same when using alternative measures of derivative provision (gross CE and net CE).!Y In

all regressions, standard errors are clustered at the counterparty level.

10Gee Tables B.1, B.2, B.3, and B.4 in Appendix B.

33



4.1. Baseline results

In Panel A of Table 2, we present our baseline results. In the first two columns, we
regress the quarterly symmetric change'! in the total notional amount or CVA of bank i to
counterparty j, where y;;; denotes the level and y;;; denotes the symmetric change, defined

as
Yijt — Yijt—1
1/2)(ije + Yiji—1)’

Yije = ( (21)

on the policy rate change in quarter ¢, denoted by Ar, = r; — r;_1, where r; is the effective

federal funds rate (EFFR). We include bank i and counterparty j fixed effects:
Uije = i + pj + BrAT: + €54 (22)

For both measures of derivative provision, we find statistically significant negative effect
of rate change—that is, when the monetary policy tightens, banks reduce their derivative
provision.

To interpret the economic magnitude of these effects, recall that our dependent variable
is the symmetric change in exposure, which approximates a percentage change relative to
the average of current and previous period exposure levels. A 100 basis point increase in the
federal funds rate is associated with an 8.15% reduction in total notional amount and a 6.03%
reduction in CVA for the average bank-counterparty relationship. These are economically
substantial effects, representing approximately 5.9% and 5.5% of a standard deviation in
quarterly exposure changes, respectively (given that the standard deviation of quarterly
symmetric changes is 1.38 for notional and 1.11 for CVA; see Table 1). The larger response
in notional amounts compared to CVA suggests that banks reduce the gross scale of their
derivative positions more than the credit-risk-adjusted exposure, possibly by shifting toward

safer counterparties or more collateralized arrangements.

"The symmetric change allows us to include observations with growth from zero to a positive value. The
symmetric change measure is bounded above by 2 and bounded below by -2.
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These findings align with the predictions from our theoretical model in Section 3. Specif-
ically, when derivative demand does not increase sufficiently with interest rates, banks op-
timally reallocate their balance sheet space away from derivatives and toward traditional
lending activities. The negative coefficient on rate changes suggests we are in this parameter
region, where the marginal revenue from asset production through deposit-taking increases
more than the marginal revenue from derivative provision when interest rates rise.

In the third and fourth columns of Panel A in Table 2, we control for bank i’s capital
proxy, which is the Tier 1 capital ratio (Tier 1 capital divided by risk-weighted assets), Fy,

and include the interaction of the policy rate change and the bank capital proxy:

Uijt = i + pj + 1Ay + BoEy + B (Ary x Ey) + €. (23)

For both measures of derivative provision, we again find that tighter monetary policy reduces
banks’ derivative provision, and the economic significance is much stronger than in the
specifications without controlling for banks’ capital. Specifically, a 100 basis point increase
in EFFR is associated with a decline of about 0.3 standard deviations in total notional
amount and a decline of about 0.38 standard deviations in CVA. This is because the effect
of the interaction between the rate change and bank capital, §3 is both economically and
statistically significant. Thus, banks with more capital reduces its derivative provision much
less than banks with less capital after a tightening of monetary policy.

The positive and statistically significant coefficient on the interaction term reveals sub-
stantial heterogeneity in how banks respond to monetary policy changes. Consider the effect
of a 100 basis point increase in the federal funds rate across the capital distribution. For a
bank at the 25th percentile of the capital ratio distribution (13.1%), the effect on total no-
tional is —0.422+2.423 x 0.131 = —0.105, implying a 10.5% reduction in derivative exposure.
For a bank at the 75th percentile (17.0%), the effect is —0.422 4 2.423 x 0.170 = —0.010,

implying only a 1.0% reduction. The differential response between better-capitalized and
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less-capitalized banks is 9.5 percentage points—a highly economically significant differ-
ence that represents nearly 7% of a standard deviation in quarterly exposure changes.
The same calculation can be done for CVA, which is —0.419 + 2.557 x 0.131 = —0.084,
i.e., 8.4% reduction for a bank at the 25th percentile of capital ratio distribution versus
—0.419 + 2.557 x 0.17 = 0.0157, i.e., 1.57% increase for a bank at the 75th percentile,
therefore, over 9% of a standard deviation in quarterly changes in terms of CVA.

This heterogeneity is consistent with Proposition 4 from our model, which predicts that
banks with more capital have less elastic responses to interest rate changes because they face
lower balance sheet costs for maintaining derivative positions. Well-capitalized banks can
more easily absorb the increased capital charges associated with derivative provision when
rates rise, allowing them to maintain their market-making activities and preserve valuable
client relationships.

In Panel B of Table 2, we present results from robustness checks. In the first two columns,
we use an alternative measure of capital, the ratio of the sum of Tier 1 and Tier 2 capital to
risk-weighted assets of bank ¢ in quarter t. We also include the interaction term between the
rate change and the alternative capital measure. In the third and fourth columns of Panel
B, we use the same capital proxy Ej; as in the baseline analysis, but replace the fixed effects

with bank 7 and counterparty j fixed effects interacted with year fixed effects:

gijt = BIATt + 52Eit + 53 (AT’t X Ezt) + i X Yeart + ,u] X Yeart + €ijt- (24)

Across all four analyses, we find that the negative effect of policy rate change remains to be

both statistically and economically significant.

4.2. Monetary policy tightening

Next, we examine the effect of the latest monetary policy tightening event occurred from

2022Q2. We replace the policy rate change variable with an indicator variable of rate hikes,
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which equals 1 when monetary policy tightened from 2022Q2 and onwards and 0 otherwise,
and estimate the same specifications. Table 3 presents the results.

The Federal Reserve’s tightening cycle that began in March 2022 was one of the most
aggressive in recent history, with the federal funds rate increasing from near zero to over
5% within 15 months. This rapid tightening provides a natural event to examine how
banks adjust their derivative provision during periods of significant monetary policy changes.
Unlike the gradual rate changes that characterize normal monetary policy conduct, this
episode allows us to identify the effects of large, persistent shifts in policy stance.

Overall, the results remain almost the same as in the baseline case. Moreover, the
coefficients for rate hikes are significantly larger than those for overall rate changes in the
baseline specifications. The larger magnitude of coefficients in the event study compared to
the baseline results is economically significant. For instance, the coefficient on the rate hike
indicator for CVA with bank capital controls is -0.623 compared to -0.419 in the baseline
specification—nearly 50% larger. This amplification suggests that banks’ derivative provision
responds more strongly to persistent, expected changes in policy stance than to transitory
rate changes. This pattern is consistent with banks optimally adjusting their balance sheet
composition in anticipation of sustained higher rates, as predicted by our model (see Section
3).

The interaction term between rate hikes and bank capital (3.002 for notional and 3.473 for
CVA) is also substantially larger than in the baseline specification. This suggests that capital
buffers become even more important for maintaining derivative market-making activities
during periods of monetary policy tightening. Banks with stronger capital positions are
better able to absorb the balance sheet costs of providing derivatives when interest rates rise
rapidly, supporting the critical role of capital adequacy requirements in maintaining financial
market functioning.

Table B.5 in Appendix B extends the analysis to include both the 2015-2018 and 2022-

2023 tightening cycles. The consistency of results across both episodes shows robustness of
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our results. Notably, the coefficient magnitudes are somewhat smaller when pooling both
periods, suggesting that the most recent tightening had particularly pronounced effects,
possibly due to its unprecedented pace or the changed regulatory environment following

Basel III implementation.

4.3. Monetary policy shocks

Next, we show that our results remain robust when using a monetary policy shock mea-
sure. In particular, we use the first principal component of the updated measure of monetary
policy shocks based on Jarociriski and Karadi (2020).'* Following the literature on monetary
policy surprises, such as Gorodnichenko and Weber (2016), Ottonello and Winberry (2020),
and Caglio et al. (2021), we weight the monetary policy shock measures by the distance from
each quarter-end when banks report Y-14Q data: for each monetary policy shock on the 7th

day of quarter ¢, s,, the total monetary policy shock for quarter ¢ is calculated as

N D
stEZD_TsT, (25)

where D is the number of days in quarter ¢, and 7T is the set of days in quarter ¢ that are
FOMC dates. This weighting scheme adjusts for the timing of announcements within the
quarter. Table 4 presents results using the same specifications as the baseline, except that
we replace policy rate changes with monetary policy shocks. The results remain qualitatively
consistent with our baseline findings. We also show that our results are robust when we use

lagged monetary policy shocks, as presented in Table B.6 in Appendix B.

4.4. Regulatory measures of bank capital

Even though banks’ capital ratios are controls for our regressions, they could play a

major role in the banks’ derivative portfolio decisions, as highlighted by our theory model

128ee https://github.com/marekjarocinski/jkshocks_update_fed_2024017tab=readme-ov-file.
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in Section 3. However, banks’ capital could be correlated with their derivative provision
decisions, as banks’ capital levels are also choice variables influenced by their derivative
provision strategies.

In order to address this potential endogeneity, we use alternative measures of banks’
capital. In particular, we use the regulatory capital measures based on the Federal Reserve’s
stress test model (designed for DFAST), and the gap between the bank’s actual capital
amount and the Fed’s required regulatory capital based on stress test results each year. Such
a capital gap, defined as the stress test buffer by Berrospide and Edge (2024), is determined
by the supervisors at the Federal Reserve, not the bank themselves, and banks have limited
ability to predict their exact buffer. Moreover, the capital gaps vary across banks and over
time, while the gap between required and actual capital measures how binding the regulatory
constraints are. Thus, we use both the capital gap measured at each stress test quarter (Q4)
and the regulatory capital measured by the Fed as control variables in the set of regressions
shown in Table 5.

The results in Table 5 remain largely consistent with the baseline results. Note that the
regressions are annual instead of quarterly, as the stress tests are conducted annually based
on banks’ fourth quarter reports. Although the DFAST results are published in the second
quarter of each year, banks and supervisors constantly communicate throughout the process,
which could potentially result in information spillover from the supervisors’ regulatory capital
assessments to the banks under supervision. Therefore, the actual public disclosure of the
stress test results at the end of Q2 each year may not be a surprise to the banks, who may
adjust their derivatives portfolios based on the results. That said, the actual publication
of the stress test results may contain additional information that could generate different
responses from banks due to the need to adjust their capital following the newly updated
regulatory capital requirements. We test whether this is the case in Table B.7 in Appendix B
by using the changes in the EFFR from Q2 to Q3 each year and controlling for banks’ capital

based on the stress test-required capital or capital gap announced in Q2 but measured in
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Q4 of the year before. Again, the results remain consistent with our baseline results.

4.5. Monetary policy effects on counterparty firm balance sheets

Thus far, we have focused on the supply-side (i.e., bank-side) effects of derivative pro-
vision. We now examine whether monetary policy changes have direct demand-side (i.e.,
counterparty) effects or “real effects.” To investigate the balance sheets of banks’ counter-
parties, we merge our sample of bank-counterparty relationships from FR Y-14Q Schedule
L with the bank loan data from FR Y-14Q Schedule H.1, as discussed in Section 2.

A key empirical challenge in studying monetary policy transmission is distinguishing
between supply-side effects (banks’ willingness to provide financial services) and demand-side
effects (firms’ demand for those services). If monetary policy primarily affects firms’” hedging
needs or creditworthiness, we might observe changes in derivative exposures that reflect
demand rather than supply factors. By examining how monetary policy affects counterparty
firm characteristics, we can assess whether our main results are driven by bank supply
decisions or by changes in counterparty firms’ financial conditions and hedging demands.

Whenever a counterparty is reported in Schedule L, we obtain the counterparty firm’s

balance sheet information:

e Committed Exposure: Sum of all total committed amounts (drawn and undrawn por-
tions) of credit facilities including credit lines and term loans for a given counterparty

firm from a reporting bank’s perspective;

H Assets: Total assets of the counterparty firm;

H Debt: Total short-term and long-term debt of the counterparty firm;

H Cash: Total value of cash and marketable securities of the counterparty firm.

Figure 6 presents the time series of each derivative exposure measure alongside banks’

committed loan exposures. The comparison reveals little comovement between derivative
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and committed exposures. The lack of strong comovement between derivative exposures
and committed loan exposures in Figure 6 provides initial evidence that derivative provision
follows distinct dynamics from traditional lending. This pattern suggests that banks manage
these two types of exposures somewhat independently, consistent with their different regula-
tory treatments and risk characteristics. Derivative exposures face counterparty credit risk
on top of market risk and require CVA capital charges, while loan exposures face credit risk
and traditional loan loss provisions. This institutional difference may explain why banks’
derivative provision responds differently to monetary policy than their lending activities.

Figure 7 presents the time series of derivative exposures measured by CVA alongside
banks’ expected losses on committed loans, where expected losses are calculated as loss
given default multiplied by probability of default for each counterparty reported in FR Y-
14Q Schedule H. Since CVA is a forward-looking measure of counterparty exposure, Figure
7 provides a more accurate comparison between derivative and loan exposures than Figure
6, as both are measured in expected loss terms. When we focus on the merged sample of
counterparties reported in both Schedule L and Schedule H for each quarter (top left panel),
we find a different pattern from Figure 6: CVAs and expected loan losses show some degree
of comovement. However, when we expand to the full sample that includes all derivative
exposures and loans (top right panel), the comovement between the two measures becomes
significantly weaker. Even if we only focus on the banks that report both derivative exposure
data (Schedule L) and loan exposure data (Schedule H) across all counterparties (bottom
left panel), the pattern looks the same. In particular, CVAs and expected loan losses have
been diverging in recent years.

We estimate regressions using the same specification as in the baseline regression with
four different dependent variables based on counterparty firm characteristics. We present
our results in Table 6. In Panel A, we find that changes in the EFFR have a negative and
statistically significant effect on all firm-level measures except for H Debt, which exhibits

marginally lower significance.
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The negative coefficients in Panel A of Table 6 suggest that monetary policy tightening
is associated with deterioration in firms’ financial positions. A 100 basis point increase in
the EFFR is associated with an 8.83 percentage point decline in committed exposure, a 4.75
percentage point decline in total assets, and a 5.04 percentage point decline in cash holdings.
These magnitudes are economically meaningful and consistent with the well-documented
contractionary effects of monetary policy on corporate balance sheets (Bernanke and Gertler,
1995; Kashyap and Stein, 2000).

The effects on firm debt are notably weaker and less precisely estimated, suggesting that
firms may be less willing or able to adjust their debt levels in the short run, consistent
with the presence of fixed financial obligations and refinancing costs. The stronger effects on
assets and cash indicate that firms primarily adjust through operational channels (asset sales,
reduced investment) and liquidity management rather than immediate debt restructuring.

However, this effect of policy rate changes disappears once we control for banks’ capital,
as shown in Panel B of Table 6. These results suggest that the observed relationships between
monetary policy and firm-level outcomes operate primarily through the bank capital channel
rather than through direct demand-side effects.

The disappearance of significant coefficients on rate changes in Panel B is striking and
economically important. Once we control for bank capital and its interaction with rate
changes, none of the firm balance sheet variables show statistically significant responses to
monetary policy. This pattern suggests that the apparent “real effects” documented in Panel
A are actually driven by banks’ supply-side responses to monetary policy, which themselves
depend on bank capital levels.

This interpretation is reinforced by the pattern of coefficients on the bank capital proxy
and its interaction with rate changes. The negative coefficient on bank capital across most
specifications suggests that better-capitalized banks tend to lend to firms with slightly weaker
balance sheets on average—possibly because these banks can better absorb credit risk. How-

ever, the interaction terms are generally positive (though not always significant), indicating
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that well-capitalized banks are better able to maintain their relationships with all types of
firms when rates rise.

These findings strengthen our identification strategy and main conclusions in several
ways. First, they confirm that our primary results are not confounded by demand-side
changes in firms’ hedging needs or creditworthiness. If firms systematically reduced their
demand for derivatives when rates rise due to declining hedging needs or deteriorating credit
quality, we would expect to see persistent effects of rate changes on firm characteristics even
after controlling for bank capital. The absence of such effects suggests that bank supply
factors dominate.

Second, the results provide additional evidence for the balance sheet channel we empha-
size in our theoretical model presented in Section 3. Banks with stronger capital positions
are better able to provide both loans and derivatives to their counterparties even as mon-
etary policy tightens, insulating firms from the contractionary effects of higher rates. This
differential response by bank capital levels is precisely what our model predicts when balance
sheet costs constrain banks’ ability to provide financial services.

Third, the analysis addresses potential concerns about firm-level selection or matching
effects. If banks strategically allocated their derivative provision toward or away from certain
types of firms based on unobserved characteristics correlated with monetary policy, we might
spuriously attribute supply-side effects to banks when they actually reflect demand factors.
The fact that firm characteristics themselves do not respond systematically to rate changes

(conditional on bank capital) mitigates these concerns.

4.6. Credit risk management of banks

Banks employ various tools to manage counterparty credit risk, including directly hedging
individual counterparty exposures and rebalancing their derivative portfolios based on credit
quality. Our results thus far suggest that banks adjust their aggregate derivative exposures in

response to monetary policy changes. We now examine how banks’ credit risk management
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practices interact with these monetary policy responses.

We control for (i) whether a bank has a single-name credit hedge (e.g., single-name
credit default swap on the counterparty as the reference entity), using an indicator variable
“Hedge”; and (ii) the counterparty’s credit rating, where lower values indicate better credit
quality. We present our results in Table 7.

Banks’ risk management practices in derivatives markets have evolved considerably since
the GFC. The Dodd-Frank Act and Basel I1I regulations increased capital charges for coun-
terparty credit risk and encouraged greater use of central clearing and bilateral margining.
Understanding how banks’ hedging strategies interact with monetary policy is crucial for
assessing the resilience of derivatives markets to policy changes and for evaluating whether
capital requirements achieve their intended effects without unintended consequences for mar-
ket liquidity.

From the first column of Table 7, we find that although changes in the EFFR have a
statistically significant effect on total notional amount, hedging does not appear to have a
significant effect. This result arises because the total notional amount only captures the
underlying notional value and does not account for counterparty credit risk.

The insignificant coefficient on the hedge indicator for notional amounts reflects an im-
portant institutional feature of derivatives markets: hedging reduces counterparty credit risk
but does not affect the notional size of derivative positions. When a bank purchases credit
protection on a counterparty (e.g., through a credit default swap (CDS)), this reduces its
net credit exposure but typically does not reduce the gross notional amount of derivatives
it trades with that counterparty. Thus, hedging primarily affects the risk dimension rather
than the scale dimension of derivative provision.

By contrast, having a hedge has a significant effect on CVA in the second column of Table
7, which does account for counterparty credit risk, both by increasing CVA in general and
by dampening the effect of EFFR changes, as shown by the positive interaction term. The

positive coefficient on the hedge indicator (0.130) in the CVA regression initially appears
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counterintuitive—if hedging reduces counterparty credit risk, why does it increase CVA?
The answer lies in banks’ strategic risk management decisions. Banks are more likely to
purchase hedges for counterparties with whom they have large or risky exposures. Thus, the
positive coefficient reflects selection: hedged counterparties are precisely those for whom the
bank faces higher unhedged risk.

The positive interaction term between rate changes and hedges (0.0781) reveals that
hedging provides some insulation against the contractionary effects of monetary policy on
derivative provision. Banks with hedged exposures reduce their derivative positions by ap-
proximately 0.078 percentage points less per 100 basis point EFFR increase compared to
unhedged exposures. This suggests that credit hedges serve not only to reduce credit risk
but also to preserve derivative market-making capacity during periods of monetary policy
tightening. From a policy perspective, this finding supports the post-crisis regulatory em-
phasis on central clearing and margin requirements, which effectively provide systematic
hedging infrastructure for the derivatives market.

The effects of credit rating shown in columns three through six of Table 7 indicate that
banks engage in more derivative contracts with counterparties that have better credit rat-
ings, but their actual counterparty credit exposures to those counterparties are smaller in
terms of CVA. The contrasting effects of credit ratings on notional amounts versus CVA
expose an important tension in banks’ derivative provision strategies. Better-rated coun-
terparties (lower numerical values of the credit rating variable) are associated with higher
notional amounts (-0.031 coefficient) but lower CVA values (+0.058 coefficient). This pat-
tern makes economic sense: banks are willing to take larger gross positions with creditworthy
counterparties precisely because the credit risk per dollar of notional is lower.

To quantify this effect, consider the difference between a counterparty rated AA (rating =
2) versus one rated BBB (rating = 4). The AA counterparty would have approximately 6.2%
more notional exposure but 11.6% less CVA. This implies that the bank’s risk-adjusted return

on balance sheet space is higher for better-rated counterparties, consistent with optimal
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capital allocation.

Across all columns, we find that better credit ratings (i.e., lower numerical values of the
“Credit Rating” variable) increase the notional amount but decrease the CVA value. This
pattern occurs because, although banks engage in more derivative contracts with counter-
parties with better credit ratings, their effective counterparty exposures are much lower than
those to riskier counterparties. Thus, their exposures as measured by CVA, which accounts
for probability of default, are lower for better-rated counterparties.

This analysis also demonstrates why examining multiple measures of derivative exposure
is essential for understanding banks’ derivative provision. If we had focused solely on no-
tional amounts, we would conclude that banks favor highly-rated counterparties. If we had
focused solely on CVA, we would conclude the opposite. The complete picture reveals a more
nuanced risk-return optimization: banks take larger gross positions with safe counterparties
but manage total credit risk to be roughly comparable across credit quality categories. This
behavior is consistent with banks operating under binding risk-based capital constraints, as
predicted by our model in Section 3.

Interestingly, none of regressions that include Credit Rating has statistically significant
coefficients on rate change. Therefore, we control for the banks’ capital in Panel B of 7.
Controlling for banks’ capital makes the Rate Change variable statistically and economically
significant again, while maintaining all the effects of banks’ risk management we find in
Panel A.

The restoration of significant rate change effects once we control for bank capital and its
interaction reveals an important omitted variable bias in Panel A. Without capital controls,
the effect of credit ratings absorbs much of the variation attributable to monetary policy
changes. This occurs because banks’ capital positions, their risk management practices, and
their responses to monetary policy are jointly determined by their overall risk management
frameworks.

The results in Panel B clarify that monetary policy affects derivative provision through

46



the bank capital channel even after accounting for counterparty-specific risk management
tools (hedges and credit ratings). The coefficient on rate changes in Panel B (-0.348 to -0.421)
is similar in magnitude to our baseline results, confirming the robustness of the monetary
policy effect. The fact that risk management variables retain their significance alongside
monetary policy variables indicates that these represent distinct but complementary mech-

anisms through which banks manage their derivative exposures.

4.7. Controlling for lending

For a given counterparty firm, banks may both extend commercial and industrial (C and
I) loans, including term loans and credit lines, and trade derivative contracts with them.'”
We conduct a subsample analysis examining counterparties that are also reported in Schedule
H. We thus focus on firms that have both derivative counterparty relationships (reported in
Schedule L) and C and I lending relationships (reported in Schedule H).

A key concern for identifying the derivative contracting channel is whether banks’ deriva-
tive provision decisions are driven by or confounded by their lending relationships with the
same counterparties. Banks may offer derivatives as part of a broader relationship bun-
dle, where the profitability of one product cross-subsidizes another. For instance, a bank
might maintain derivative positions with a corporate client to preserve a valuable lending
relationship, even if the derivative business itself becomes less profitable when rates rise.
Alternatively, banks might reduce both lending and derivatives provision simultaneously in
response to monetary tightening, making it difficult to isolate the derivative-specific channel.

This subsample analysis allows us to directly control for the joint determination of lend-
ing and derivative provision. If our main results are driven by changes in overall bank-firm
relationships rather than derivative-specific considerations, we would expect the coefficients

on monetary policy to weaken or disappear once we control for lending relationships. Con-

13For example, Drucker and Puri (2005) find that some firms use the same bank for both loans and secu-
rities underwriting, and Bolton et al. (2016) examine how banks use information from lending relationships
across other products including derivatives.
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versely, if the derivative contracting channel operates independently of lending decisions, our
results should remain robust.

We present, our results in Table 8. The first and second columns present the results using
only the rate change variable. The negative and statistically significant coefficients on rate
changes in the first two columns confirm that the derivative contracting channel operates
even within the subsample of firms that have lending relationships with banks. A 100 basis
point increase in EFFR is associated with a 12.9% reduction in total notional amount and
a 6.2% reduction in CVA—effects that are somewhat larger than in the full sample. This
amplification likely reflects that firms with both lending and derivative relationships tend
to be larger, more sophisticated corporates that are more sensitive to banks’ balance sheet
constraints. These firms often have substantial derivative needs for managing interest rate,
foreign exchange, and commodity price risks, making them particularly exposed to banks’
supply-side adjustments.

In the third and fourth columns of Table 8, we include an additional control variable, “H
Bank Capital Proxy,” which is the weighted average of the Bank Capital Proxy variable (Tier
1 capital divided by RWA) across all banks that have a C and I lending relationship with the
given counterparty firm. The H Bank Capital Proxy variable captures the overall strength of
a firm’s lending bank relationships. If a firm borrows from multiple well-capitalized banks, it
may face different derivative provision dynamics for several reasons. First, firms with access
to better-capitalized lenders may have stronger overall banking relationships, potentially
making their derivative dealers more willing to maintain positions. Second, better-capitalized
lending banks may provide implicit or explicit credit support that reduces the counterparty
credit risk for derivative dealers. Third, firms with strong lending relationships may have
better outside options for derivative provision, disciplining their derivative dealers’ pricing
and supply decisions.

For both derivative exposure measures, we do not find a statistically significant rela-

tionship between H Bank Capital Proxy and its interaction with the rate change, implying
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that having lending relationships with better-capitalized banks does not affect derivative
provision. The insignificant coefficients on H Bank Capital Proxy and its interaction sug-
gest that derivative provision decisions are determined by the capital position of the specific
bank providing the derivatives, not by the capital strength of other banks lending to the
same firm. This finding has important implications for understanding the segmentation of
financial services markets. It suggests that banks make derivative provision decisions based
primarily on their own balance sheet constraints rather than on the overall financial health
of the firm’s banking relationships.

This result contrasts with lending markets, where syndication and information sharing
among banks create stronger cross-bank spillovers (Sufi, 2007). In derivative markets, the bi-
lateral nature of contracts and the importance of counterparty-specific credit risk assessment
appear to limit such spillovers. Each bank evaluates its derivative exposures independently,
even when multiple banks serve the same corporate client.

Consequently, the results in Table 8 show that our baseline results remain robust even
when controlling for the effects of C and I lending relationships, both at the individual bank
level and across all banks lending to the counterparty. The coefficients on rate changes in
columns 3 and 4, which control for both own-bank capital and cross-bank lending relation-
ships, remain economically substantial. The positive interaction term (4.130 for notional,
2.726 for CVA) indicates that better-capitalized banks are substantially less sensitive to rate
changes even after controlling for lending relationships.

Comparing the interaction coefficients in this subsample (4.130 for notional) to the base-
line sample (2.423 for notional), we see that the moderating effect of bank capital is nearly
70% larger in the subsample with lending relationships. This amplification suggests that
when banks have both lending and derivative relationships with a client, capital buffers be-
come even more important for maintaining derivative provision. Banks may be particularly
reluctant to exit derivative relationships with lending clients, as doing so could signal finan-

cial weakness and jeopardize the broader relationship. Well-capitalized banks can maintain
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both products even as rates rise, while less-capitalized banks face difficult choices about
relationship preservation.

These findings have important implications for how monetary policy affects relationship
banking. The resilience of derivative provision to lending controls suggests that the derivative
contracting channel operates through distinct mechanisms from the traditional bank lending
channel. While both channels involve balance sheet constraints, derivative provision appears
to be more directly tied to regulatory capital requirements and counterparty credit risk
management than to the availability of loanable funds.

This separation implies that policies aimed at supporting bank lending (such as liquid-
ity provision or regulatory forbearance on loan loss provisioning) may not automatically
translate into preserved derivative market-making capacity. Maintaining dealer capacity in
derivatives markets may require targeted interventions that specifically address regulatory
capital constraints or counterparty credit risk concerns.

It is important to note that this subsample analysis focuses on firms large and sophisti-
cated enough to have both significant lending and derivative relationships with major banks.
These firms represent the upper end of the size distribution and likely have better access
to alternative sources of derivatives than smaller firms. Therefore, the effects we document
may represent a lower bound on the impact of monetary policy on derivative provision for
the broader universe of derivative users. Smaller firms with fewer banking relationships
may face even larger disruptions when their primary derivative dealer faces binding capital

constraints.

4.8. Intensive versus extensive margins

Thus far, we have focused only on observed bank-counterparty relationships. We decom-
pose banks’ responses to monetary policy into two margins: the intensive margin (changes
in exposure levels for existing counterparty relationships) and the eztensive margin (for-

mation of new relationships or termination of existing ones). This decomposition allows
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us to understand whether banks primarily adjust derivative exposures through relationship
formation/dissolution or through changes in the scale of existing relationships.

Since we use a symmetric exposure change variable that captures both entries and exits
in bank-counterparty relationships, we can capture both the intensive margin and extensive
margin. However, taking only the observed values from the banks’ reports would not include
cases in which there was a change in extensive margin.

We conduct a set of robustness analyses to examine whether including the extensive
margin more explicitly would change our findings. We assume that outside the observed
endpoints of a bank-counterparty panel, the exposure equals zero when the pair disappears

from the data, unless the bank itself stops reporting in that quarter. More specifically:

e Entry: If bank j with counterparty £ first appears in quarter ¢t and bank j reported
in t — 1, we assume the exposure of bank j to counterparty k was zero at t — 1. The
symmetric exposure change variable therefore equals 2 at time ¢t when the exposure

becomes positive (capturing both the increase from zero and the symmetric change).

e Exit: If the last data point for pair jk is at time t* and bank j continues reporting
at t* + 1, we infer the relationship terminated and exposure returned to zero. The
symmetric exposure change variable equals —2 at time ¢* 4+ 1 (capturing the decline to

Z€ero).

e Non-observation: If bank j does not report at t* + 1, we treat this as a non-observation
rather than a relationship termination, as the bank likely fell below the reporting

threshold or temporarily stopped reporting.

This approach involves several important assumptions and measurement considerations.
First, we assume that non-reporting by a bank reflects a genuine exit from the reporting
threshold rather than a data quality issue. Second, our symmetric change measure gives

relationship terminations (extensive margin) equal weight to 100% reductions in existing

51



relationships (intensive margin), as both are coded as —2. This coding choice is conser-
vative: it treats the complete exit from a relationship the same as a complete drawdown
of an existing position, even though exits likely involve larger adjustment costs. Third,
our approach cannot distinguish between bank-initiated relationship terminations (supply-
side) and counterparty-initiated terminations (demand-side). However, this limitation should
bias against finding supply-side effects, as demand-side terminations would add noise to our
monetary policy coefficients. The fact that we find strong, significant effects suggests that
supply-side adjustments dominate.

We present our intensive and extensive margin results in Table 9. Overall, our findings
remain robust when explicitly including adjustments across these two margins.

Comparing the coefficients across the intensive-only (main tables) and intensive-plus-
extensive margin specifications (Table 9) reveals several important patterns. First, in Table
9, the coefficient on rate changes without capital controls is —0.053 for notional (intensive
+ extensive) compared to —0.082 in Table 2 (intensive only). This suggests that roughly
35% of the total adjustment (%2%2=005%) comes through the extensive margin—relationship
formations and terminations.

Second, and more strikingly, when we include bank capital controls and interactions, the
extensive margin effects become much more pronounced. In Table 9, the coefficient on rate
changes is —0.552 for notional and —0.919 for CVA—roughly 1.3 and 2.2 times larger than
the intensive-only effects in Table 2. This amplification indicates that less-capitalized banks
not only reduce the scale of existing derivative relationships but also dramatically curtail
new relationship formation and actively terminate existing relationships when rates rise.

The interaction coefficients with bank capital are particularly revealing. In the intensive
+ extensive specification (Table 9, Panel A, columns 3-4), the interaction coefficients are
3.576 for notional and 5.767 for CVA, which are substantially larger than in the intensive-
only specification (2.423 and 2.557, respectively, from Table 2). This dramatic difference

suggests that bank capital is especially important for maintaining the extensive margin of
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derivative relationships.

To illustrate the economic magnitude: for a bank at the 25th percentile of capital (13.1%),
a 100 basis point increase in EFFR would result in a —0.552 + 3.576 x 0.131 = —0.084
or 8.4% reduction in notional, while for a bank at the 75th percentile (17.0%), the effect
would be —0.552 4+ 3.576 x 0.170 = 0.056 or a 5.6% increase (compared to a 1.0% reduc-
tion in the intensive-only specification in Section 4.1). This striking reversal indicates that
well-capitalized banks not only maintain existing relationships but actually expand their
derivative provision through new relationship formation when less-capitalized competitors
withdraw.

These findings have important implications for derivatives market structure and concen-
tration. When monetary policy tightens, less-capitalized banks withdraw from derivative
provision along both margins, but especially through relationship terminations. Meanwhile,
well-capitalized banks maintain and even expand their derivative businesses by taking on
counterparties potentially abandoned by their competitors. This dynamic suggests that
monetary policy tightening could increase concentration in derivatives markets, with market
share shifting toward the largest, best-capitalized banks. From a financial stability perspec-
tive, this concentration has ambiguous implications. On one hand, consolidating derivative
activities among the strongest banks may reduce counterparty credit risk. On the other hand,
increased concentration could exacerbate “too big to fail” problems and reduce competitive
discipline in derivative pricing.

The relative importance of extensive margin adjustments also informs the speed and
persistence of monetary policy effects. Intensive margin adjustments can occur gradually
through reduced contract rollovers and natural maturities, potentially smoothing the impact
on counterparties. Extensive margin adjustments are likely more abrupt, occurring when
banks make discrete decisions to exit relationships. Moreover, extensive margin adjustments
may be more persistent. Re-establishing a terminated relationship requires overcoming fixed

costs of relationship formation, credit underwriting, and legal documentation. Even after
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monetary policy eases and bank balance sheets improve, banks may not immediately restore
relationships they previously terminated. This hysteresis in relationship formation could
contribute to persistent real effects of monetary policy through the derivative contracting
channel.

The event study results in Panel B of Table 9 provide additional insights. The rate hike
indicator coefficient of —0.532 for notional (intensive + extensive) in the first column is
more than four times the size of the continuous rate change coefficient in the same specifi-
cation (—0.123 in Table 3). This large discrete effect suggests that the 2022-2023 tightening
cycle triggered substantial extensive margin adjustments—banks terminated many existing
relationships and sharply curtailed new relationship formation during this period.

The consistency of results across different specifications (baseline, event study, monetary
policy shocks, and regulatory capital measures) strengthens confidence in our findings. Panel
C of Table 9 shows that the intensive + extensive results remain highly significant when
using identified monetary policy shocks rather than raw rate changes, addressing concerns
about endogeneity and reverse causality. Panel D and Panel E of Table 9 demonstrate
that results persist even when using supervisory stress test measures of capital, which are
plausibly exogenous to individual banks’ derivative provision decisions. The Fed Model
Capital interaction coefficients remain positive and significant, confirming that regulatory
capital constraints drive both intensive and extensive margin adjustments.

Our analysis has several limitations that suggest directions for future research. First, we
cannot observe the intensive margin of relationship formation—cases where banks form new
relationships but provide smaller initial exposures than they would have under different mon-
etary policy conditions. Our extensive margin measure only captures discrete relationship
formations and terminations, not the initial scale of new relationships.

Second, we cannot fully distinguish between voluntary relationship terminations (banks
choosing to exit) and involuntary terminations (counterparties choosing to switch dealers).

However, the strong interaction with bank capital suggests that supply-side factors dominate.
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If demand factors were primary, we would not expect such strong bank capital effects.

In summary, the intensive and extensive margin decomposition reveals that monetary
policy affects derivatives provision through both channels, with the extensive margin playing
an important role for less-capitalized banks during periods of monetary tightening. This
finding highlights that the derivative contracting channel operates not just through reduced
provision to existing clients, but through fundamental changes in the structure of bank-

counterparty relationships in derivatives markets.

4.9. Broker-dealer versus non-broker-dealer counterparties

To examine whether the derivative contracting channel operates differently across coun-
terparty types, we separately analyze bank exposures to broker-dealer counterparties and
non-broker-dealer counterparties. Broker-dealers are financial institutions whose primary
business involves trading and market-making in securities and derivatives. Understanding
how banks adjust derivative provision differently across these counterparty types is impor-
tant because broker-dealers serve as intermediaries in derivatives markets, while non-broker-
dealers (such as non-financial corporations, asset managers, and hedge funds) are typically
end-users seeking hedging or investment services.

Table 10 presents the results. Panel A shows estimates for bank exposures to broker-
dealer counterparties only. The coefficients on rate changes are negative but generally in-
significant, and the sample size is substantially smaller (4,162-5,390 observations compared
to over 100,000 in the full sample). When we include bank capital controls, the interaction
term becomes economically and statistically significant for CVA (6.328 with a t-statistic of
2.18), indicating that while banks do adjust their exposures to broker-dealer counterparties
based on monetary policy and capital constraints, these adjustments are concentrated in
counterparty credit risk management rather than gross notional amounts.

Panel B of Table 10 presents results for bank exposures to non-broker-dealer counterpar-

ties. The coefficients on rate changes remain strongly negative and statistically significant
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across all specifications, closely matching the magnitudes in our baseline analysis. A 100
basis point increase in the federal funds rate reduces notional amounts by 8.22% and CVA
by 5.76% for banks without capital controls. The interaction terms with bank capital are
highly significant (2.460 for notional and 2.455 for CVA, both significant at the 1% level),
confirming that the heterogeneous response by bank capital levels documented in our main
results is driven primarily by exposures to non-broker-dealer counterparties.

Results in Table 10 have several important implications. First, they confirm that our
results are not solely driven by broker-dealers. Moreover, these findings reveal important
heterogeneity in how monetary policy affects different segments of the derivatives market.
Banks are more likely to maintain derivative relationships with broker-dealer counterpar-
ties during monetary tightening, possibly because these relationships are essential for mar-
ket access, liquidity provision networks, and the banks’ own risk management needs. In
contrast, banks could significantly curtail derivative provision to non-broker-dealer counter-
parties, including non-financial corporations, asset managers, and other end-users, which
rely on derivatives for hedging and investment purposes. This asymmetry suggests that
the real economic effects of the derivative contracting channel operate primarily through re-
duced hedging services to non-financial firms and institutional investors, while the interbank

derivatives market remains relatively insulated from monetary policy shocks.

5. Conclusion

This paper establishes a novel derivatives contracting channel of monetary policy trans-
mission. Using granular bank-counterparty data and a theoretical model incorporating bal-
ance sheet costs, we demonstrate that monetary policy significantly affects banks’ derivative
provision, with the magnitude depending critically on bank capital levels. A 100 basis point
increase in the federal funds rate reduces banks’ derivative provision by approximately 8% in

terms of total notional amount and 6% in terms of CVA. This contractionary effect operates
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primarily through balance sheet costs and regulatory capital constraints rather than through
traditional external financing frictions. Importantly, well-capitalized banks maintain their
derivative provision during monetary tightening, while less-capitalized banks sharply curtail
both existing relationships and new relationship formation.

Our theoretical model reveals that banks face a fundamental trade-off in allocating con-
strained balance sheet space between traditional lending and derivative provision. When
interest rates rise, banks optimally reallocate balance sheet space toward activities with
higher marginal returns, typically reducing derivatives when increased deposit spreads make
traditional banking more profitable. The model’s predictions regarding the moderating role
of bank capital are strongly confirmed in the data. We carefully distinguish supply-side from
demand-side effects, finding no evidence that monetary policy affects derivative provision
through changes in counterparty firms’ hedging demands or creditworthiness once bank cap-
ital is controlled for. The channel operates independently of lending relationships and is
robust across multiple tightening episodes and identification strategies, including plausibly
exogenous measures of regulatory capital from supervisory stress tests.

These findings carry significant implications for monetary policy transmission, financial
regulation, and financial stability. First, the derivatives contracting channel represents an
additional mechanism through which monetary policy affects financial markets and the real
economy, particularly as banks have shifted from traditional lending toward trading and
market-making activities. Second, capital requirements play a crucial role in determining
banks’ sensitivity to monetary policy—higher capital buffers reduce the contractionary im-
pact of monetary tightening on derivative provision by alleviating balance sheet costs. This
suggests a potential trade-off between financial stability objectives and monetary policy ef-
fectiveness that regulators must carefully consider. Third, monetary policy tightening may
increase concentration in derivatives markets as market share shifts from less-capitalized to
better-capitalized banks, with ambiguous welfare implications for systemic risk and compet-

itive discipline.
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A particularly important finding concerns the role of intensive and extensive margins.
Banks adjust derivative provision not only by changing exposure levels for existing counter-
parties but also—especially for less-capitalized banks—Dby terminating existing relationships
and curtailing new relationship formation. The extensive margin accounts for substantial
adjustment, suggesting that monetary policy can have lasting effects on derivatives market
structure through relationship hysteresis. Re-establishing terminated relationships requires
overcoming significant fixed costs, implying that the effects of aggressive tightening may
outlast the tightening cycle itself. Moreover, policies designed to support traditional bank
lending may not automatically preserve derivative market-making capacity, suggesting that
maintaining dealer capacity during stress periods may require targeted interventions address-
ing regulatory capital constraints specifically.

Our analysis has several limitations that point toward promising directions for future
research. We focus on the largest U.S. banks and do not fully trace through the conse-
quences for counterparty firms’ risk management, investment decisions, and real outcomes.
Future work could examine whether similar patterns hold for smaller institutions, disaggre-
gate effects across different types of derivatives, and connect derivative provision to firm-
level investment and growth outcomes. Understanding both the quantity and pricing of
derivatives—including bid-ask spreads and risk premia—would provide a more complete
picture of market functioning. International comparative studies could illuminate which in-
stitutional features most strongly influence the channel, while welfare analysis would help
assess whether it improves or undermines the efficiency of monetary policy transmission.

The ongoing debate about whether bank balance sheets remain central to monetary policy
transmission must recognize that banks’ roles have fundamentally evolved. While the share
of traditional lending has declined, banks have become increasingly important as providers of
risk management services through derivatives. Our findings demonstrate that bank balance
sheets continue to be a crucial conduit for monetary policy, operating through mechanisms

distinct from those traditionally emphasized. The derivatives contracting channel repre-
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sents not merely an additional transmission mechanism but a fundamental feature of how
monetary policy operates in modern financial systems where banks increasingly function as
market-makers and risk intermediaries. Policymakers and researchers should expand their
frameworks for analyzing monetary transmission beyond traditional lending to encompass
the full range of financial services that banks provide—only by understanding these multi-
ple channels and their interactions can we fully assess the effectiveness of monetary policy
and design regulatory frameworks that promote both financial stability and efficient policy

transmission.
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6.

Tables and Figures

Table 1: Summary Statistics

Panel A: Bank-Counterparty-Quarter Level Data

Variable Mean  SD 10%  25% Median  75% 90%
Credit Rating 4.117 1.435 2 3 4 5 6
A Total Notional 0.027 1.383 -1.861 -1.338 0.038 1.388  1.881
A Gross CE 0.058 1.554 -2 -1.626  0.144 1.722 2
A Net CE 0.054 1.568 -2 -1.66  0.133 1.753 2
A CVA 0.07 1.106 -1.514 -0.836  0.096 1.001 1.59
Observations 207,152

Panel B: Bank-Quarter Level Data

Variable Mean  SD 10%  25% Median  75% 90%
Bank Capital Proxy 0.155 0.036 0.123 0.131  0.141 0.17  0.215
(Tier 1 + 2 Cap)/RWA 0.095 0.028 0.074  0.08 0.087  0.101 0.113
Total Assets (Trillions) 1.539 0.964 0.201 0.832 1.704 2.233  2.62
Observations 360

Panel C: Bank-Year Level Data

Variable Mean  SD 10% 25%  Median  75% 90%
Fed Model Capital, Severe  9.35 3.089 6.3 7.3 8.7 9.8 12.72
Fed Capital, Exogenous 9.766 1.423 8.087 8794  9.481 10.868 11.654
Capital Gap -0.326 1.807 -2.31 -1.44 -0.412 0.498 1.306
Observations 90

Panel D: Quarter Level Data

Variable Mean SD 10%  25% Median  75% 90%
Rate Change 0.092 0.422 -0.284 0 0.02 0.15 0.386
PC1 -0.012 0.439 -0.512 -0.306 0 0.19  0.562
Observations 45

Note: Summary statistics for variables used in our regressions.
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Table 2: Monetary Policy and Bank Derivative Provision: Baseline Results

Total Notional CVA Total Notional CVA

Panel A: Baseline Analysis

Rate Change -0.0815*** -0.0603*** -0.422*** -0.419***
(-9.44) (-6.81) (-6.41) (-6.14)
Bank Capital Proxy 2.004** -0.400
(2.56) (-0.68)
Rate Change x Capital 2.423%** 2.557***
(5.23) (5.37)
R~squared 0.734 0.599 0.734 0.599
Observations 114431 149307 113665 148541
Panel B: Robustness Analysis
Rate Change -0.411%* -0.437*** -0.145** -0.259***
(-5.07) (-5.27) (-2.52) (-4.76)
(Tier 1 + 2 Cap)/RWA 2.650*** 0.930*
(3.85) (1.74)
Rate Change x (Tier 1 + 2 Cap)/RWA 2.034*** 2.302***
(4.15) (4.63)
Bank Capital Proxy 2.279*** -0.410
(3.22) (-0.72)
Rate Change x Capital 0.645 1.493***
(1.61) (3.93)
R~squared 0.734 0.599 0.876 0.840
Observations 113665 148541 106035 138082

Panel A and the first 2 columns of Panel B have bank and counterparty fixed effects. The 3rd and
4th columns of B have bank and counterparty year double interaction FE. Standard errors clustered
by counterparty.

K p<0.01, ** p<0.05, * p<0.1
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Table 3: Bank Derivative Provision During Monetary Tightening: Event-study Analysis

Total Notional CVA Total Notional CVA

Panel A: Baseline Analysis

Rate Hike -0.123*** -0.126*** -0.553*** -0.623***
(-7.19) (-7.35) (-4.31) (-4.79)
Bank Capital Proxy 1.244 -1.121*
(1.61) (-1.88)
Rate Hike x Bank Capital Proxy 3.002%** 3.473%*
(3.33) (3.84)
R-squared 0.734 0.600 0.734 0.599
Observations 114431 149307 113665 148541
Panel B: Robustness Analysis
Rate Hike -0.513*** -0.598*** -0.277* -0.621***
(-3.37) (-3.92) (-2.65) (-6.20)
(Tier 1 4+ 2 Cap)/RWA 2.031%** 0.221
(2.90) (0.41)
Rate Hike x (Tier 1 + 2 Cap)/RWA 2.389** 2.855"*
(2.57) (3.10)
Bank Capital Proxy 0.492 -2.122%**
(0.72) (-3.84)
Rate Hike x Capital 1.404* 3.815%**
(1.86) (5.31)
R-squared 0.734 0.599 0.876 0.840
Observations 113665 148541 106035 138082

Panel A and the first 2 columns of Panel B have bank and counterparty fixed effects. The 3rd
and 4th columns of B have bank and counterparty year double interaction FE. Standard errors
clustered by counterparty.

% p<0.01, ** p<0.05, * p<0.1
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Table 4: Bank Derivative Provision Response to Identified Monetary Policy Shocks

Total Notional CVA Total Notional CVA
Panel A: Baseline Analysis
PC1 Monetary Policy Shock -0.0401*** -0.0533*** -0.218*** -0.396***
(-6.86) (-9.20) (-4.74) (-8.68)
Bank Capital Proxy 1.338* -0.584
(1.71) (-1.00)
PC1 MP Shock x Capital 1.264*** 2.410%**
(4.02) (7.84)
R-squared 0.734 0.599 0.733 0.599
Observations 114431 149307 113665 148541
Panel B: Robustness Analysis
PC1 Monetary Policy Shock -0.198*** -0.365*** -0.218*** -0.396***
(-3.58) (-6.88) (-4.74) (-8.68)
(Tier 1 + 2 Cap)/RWA 2.809*** 1.011%
(4.01) (1.88)
PC1 MP Shock x (Tier 1 + 2 Cap)/RWA 0.991** 1.885%**
(3.04) (6.11)
Bank Capital Proxy 1.338* -0.584
(1.71) (-1.00)
PC1 MP Shock x Capital 1.264*** 2.410***
(4.02) (7.84)
R-squared 0.733 0.599 0.733 0.599
Observations 113665 148541 113665 148541

Panel A and the first 2 columns of Panel B have bank and counterparty fixed effects. The 3rd and 4th
columns of B have bank and counterparty and large MP shock year double interaction FE. Standard

errors clustered by counterparty.
R p<0.01, ** p<0.05, * p<0.1
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Table 5: Bank Derivative Provision and Regulatory Capital Measures from Stress Tests

Total Notional CVA Total Notional CVA
Panel A: Baseline Analysis
Rate Change -0.0908*** -0.0604*** -0.378*** -0.371%*
(-8.19) (-5.37) (-3.75) (-3.59)
Capital Gap -0.0139 -0.00814
(-1.45) (-1.02)
Rate Change x Capital Gap 0.0145 -0.00919
(1.18) (-0.77)
Fed Model Capital, Severe 0.0145* -0.0167***
(1.83) (-2.85)
Rate Change x Fed Model Capital, Severe 0.0297*** 0.0324***
(2.88) (3.08)
R-squared 0.760 0.613 0.760 0.613
Observations 20655 27231 20655 27231
Panel B: Robustness Analysis
Rate Change -0.474%** -0.299**
(-3.23) (-2.17)
Fed Capital, Exogenous -0.0495*** -0.0537***
(-3.73) (-7.92)
Rate Change x Fed Capital, Exogenous 0.0330** 0.0182
(2.32) (1.34)
R-squared 0.760 0.615
Observations 20655 27231

Panel A and the first 2 columns of Panel B have bank and counterparty fixed effects. Standard errors

clustered by counterparty.
¥ p<0.01, ** p<0.05, * p<0.1
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Table 6: Monetary Policy Effects on Counterparty Firm Balance Sheets

Committed Exposure H Assets H Debt H Cash
Panel A: Overall

Rate Change -0.0883*** -0.0475**  -0.0354* -0.0504**
(-6.15) (-2.33) (-1.71) (-2.25)
R-squared 0.543 0.624 0.627 0.597
Observations 42066 36161 35772 35934
Panel B: Interaction with Bank Capital
Rate Change -0.145 -0.217 -0.238 -0.281
(-1.26) (-1.28) (-1.44) (-1.57)
Bank Capital Proxy -2.765"* -2.555 -2.788* -1.245
(-2.69) (-1.60) (-1.76) (-0.73)
Rate Change x Capital 0.415 1.241 1.489 1.694
(0.50) (1.02) (1.26) (1.31)
R-squared 0.543 0.623 0.626 0.597
Observations 41887 36062 35681 35835

All panels have bank and counterparty fixed effects. Standard errors clustered by
borrower.
K p<0.01, ** p<0.05, * p<0.1

70



Table 7: Bank Derivative Provision, Credit Hedges, and Counterparty Credit Quality

Total Notional CVA Total Notional CVA Total Notional CVA

Panel A: Effect of Risk Management

Rate Change -0.0795*** -0.0670*** -0.0140 0.00440 -0.0114 -0.00533
(-8.75) (-7.22) (-0.54) (0.17) (-0.44) (-0.21)

Hedge 0.0460 0.130%** 0.0455 0.130***
(1.40) (4.55) (1.38) (4.56)

Rate Change x Hedge -0.0131 0.0781*** -0.0145 0.0751***
(-0.46) (2.68) (-0.51) (2.58)
Credit Rating -0.0309*** 0.0582*** -0.0308*** 0.0581***
(-3.28) (7.38) (-3.27) (7.36)
Rate Change x Credit Rating -0.0172%* -0.0158*** -0.01747* -0.0152**
(-2.81) (-2.60) (-2.83) (-2.50)
R-squared 0.731 0.597 0.731 0.598 0.731 0.597
Observations 118276 152215 118281 153161 118276 152215
Panel B: Interaction with Bank Capital

Rate Change -0.421%* -0.399** -0.348*** -0.353*** -0.351%* -0.338***
(-6.43) (-5.85) (-4.96) (-4.84) (-5.01) (-4.62)
Bank Capital Proxy 2.036*** -0.403 2.091%** -0.328 2.093*** -0.341
(2.59) (-0.68) (2.66) (-0.56) (2.66) (-0.58)

Rate Change x Capital 2.445%** 2.379%* 2.395%** 2.530%** 2.448*** 2.369%**
(5.30) (4.98) (5.20) (5.34) (5.32) (4.96)

Hedge 0.0468 0.130*** 0.0463 0.130***
(1.42) (4.55) (1.41) (4.55)

Rate Change x Hedge -0.0281 0.0609** -0.0295 0.0581**
(-0.99) (2.07) (-1.04) (1.98)

Credit Rating -0.0307*** 0.0581*** -0.0306*** 0.0580***
(-3.26) (7.36) (-3.25) (7.34)

Rate Change x Credit Rating -0.0178*** -0.0153** -0.0180*** -0.0149**
(-2.91) (-2.53) (-2.94) (-2.45)
R-squared 0.731 0.597 0.731 0.598 0.732 0.598
Observations 118276 152215 118281 153161 118276 152215

All panels have bank and counterparty fixed effects. Standard errors clustered by borrower.

% 0,01, ** p<0.05, * p<0.1
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Table 8: Bank Derivative Provision Controlling for C and I Lending

Total Notional CVA Total Notional CVA

Rate Change -0.129*** -0.0619*** -0.711%** -0.472**
(-6.98) (-2.84) (-4.52) (-2.55)
Bank Capital Proxy 1.243 -2.466*
(0.75) (-1.78)
Rate Change x Capital 4.130%* 2.726%*
(3.80) (2.32)
H Bank Capital Proxy 0.660 -1.022
(0.63) (-0.81)
Rate Change x H Bank Capital 0.134 0.256
(0.19) (0.31)
R-squared 0.454 0.326 0.455 0.326
Observations 27264 31639 27252 31627

All panels have bank and counterparty fixed effects. Standard errors clustered by borrower.
¥ p<0.01, ** p<0.05, * p<0.1
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Table 9: Bank Derivative Provision Along Intensive and Extensive Margins

Total Notional CVA Total Notional CVA

Panel A: Baseline Analysis — Rate Change

Rate Change -0.0528*** -0.118*** -0.552%** -0.919***
(-9.57) (-20.88) (-12.24) (-20.22)
Bank Capital Proxy -11.54%** -16.58***
(-8.89) (-13.72)

Rate Change x Capital 3.576*** 5.767***
(11.26) (18.00)

R-squared 0.0243 0.0403 0.0274 0.0494
Observations 177,887 222,088 177,090 221,053

Panel B: Event Study — Rate Hike

Rate Hike -0.532%** -0.527* -0.760*** -1.026***
(-76.61) (-74.97) (-5.20) (-5.40)
Bank Capital Proxy -10.94*** -17.09***
(-12.71) (-23.74)
Rate Hike x Bank Capital Proxy 1.677 3.572%**
(1.64) (2.68)
R-squared 0.0417 0.0553 0.0436 0.0629
Observations 177,887 222,088 177,090 221,053

Panel C: Monetary Policy Shocks

PC1 Monetary Policy Shock -0.143*** -0.183*** -1.000*** -1.340***
(-20.13) (-26.00) (-15.61) (-20.76)

Bank Capital Proxy -12.69*** -16.71%**
(-8.20) (-12.55)

Continued on next page
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Table 9 — Continued from previous page

Total Notional CVA Total Notional CVA

PC1 MP Shock x Capital 5.957*** 8.147***

(13.41) (18.02)
R-squared 0.0267 0.0431 0.0313 0.0542
Observations 177,887 222,088 177,090 221,053

Panel D: Regulatory Capital — Capital Gap

Rate Change -0.134*** -0.210*** -0.595%** -0.792%**
(-23.33) (-36.46) (-12.19) (-16.32)
Capital Gap 0.139*** 0.0988***
(26.52) (24.33)
Rate Change x Capital Gap -0.0341*** -0.0186***
(-5.03) (-2.74)
R-squared 0.0414 0.0598
Observations 142,113 185,958

Panel E: Regulatory Capital — Fed Model

Rate Change -0.595*** -0.792***
(-12.19) (-16.32)
Fed Model Capital, Severe -0.0761%** -0.0458***
(-18.88) (-17.97)
Rate Change x Fed Model Capital, Severe 0.0455*** 0.0584*
(9.22) (11.84)
R-squared 0.0392 0.0584
Observations 142,113 185,958

All columns include bank and counterparty fixed effects. Standard errors clustered by counterparty.

Bk 50,01, ** p<0.05, * p<0.1
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Table 10: Bank Derivative Provision to Broker-Dealers vs. Others

Total Notional CVA Total Notional CVA
Panel A: Broker-Dealers Only

Rate Change -0.0673* -0.0469 -0.400 -0.921**
(-1.80) (-1.08) (-1.18) (-2.30)

Bank Capital Proxy 1.293 6.435**
(0.38) (2.40)

Rate Change x Capital 2.435 6.328**
(0.99) (2.18)
R-squared 0.839 0.708 0.839 0.711
Observations 4162 5390 4162 5390

Panel B: Excluding Broker-Dealers

Rate Change -0.0822*** -0.0576*** -0.428*** -0.403***
(-9.33) (-6.39) (-6.41) (-5.83)
Bank Capital Proxy 2.224*** -0.642
(2.77) (-1.06)
Rate Change x Capital 2.460*** 2.455%**
(5.25) (5.11)
R-squared 0.729 0.597 0.729 0.597
Observations 114019 147611 114019 147611

Both panels have bank and counterparty fixed effects. Standard errors clustered by
counterparty.
K p<0.01, ** p<0.05, * p<0.1
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Figure 1: Bank Derivative Exposures by Counterparty Industry. This figure shows
the composition of banks’ derivative counterparty exposures by industry. Source: FR Y-14Q

Schedule L.1.
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Figure 2: Bank Derivative Exposures Relative to Capital by Counterparty Indus-
try. This figure shows the composition of banks’ derivative counterparty exposures as a
percentage of CET1 by industry. Source: FR Y-14(Q Schedule L.1 and FR Y-9C.
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Figure 3: Bank Derivative Exposures by Counterparty Credit Rating. This figure
shows the composition of banks’ derivative counterparty exposures by rating. Source: FR
Y-14Q Schedule L.1.
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Figure 4: Bank Derivative Exposures Relative to Capital by Counterparty Credit
Rating. This figure shows the composition of banks’ derivative counterparty exposures as
a percentage of CET1 by rating. Source: FR Y-14Q Schedule L.1 and FR Y-9C.
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Figure 5: Data Coverage Comparison. This figure compares the two different sources

of banks’ derivative counterparty exposure data:

the confidential supervisory granular

counterparty-level values (subject to a coverage cutoff) in FR Y-14Q) Schedule L.1.a and
the publicly available aggregate values in FR Y-9C. The top-left chart compares the total
notional amounts between Y-14Q and Y-9C. The top-right chart compares the current ex-
posure amounts between Y-14Q and Y-9C. The bottom-left chart shows the ratio of the
sum of granular values reported in Y-14Q Schedule L.1.a to the aggregate values reported
in Y-14Q Schedule L.1.e. The bottom-right chart shows the ratios of the sum of granular
values reported in Y-14Q Schedule L.1.a to the aggregate values reported in Y-9C for both
notional amounts and current exposures. Source: FR Y-14Q Schedule L.1 and FR Y-9C.
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Figure 6: Comparison of Bank Derivative Exposures and Loan Exposures. This
figure compares banks’ derivative counterparty exposures and committed loan exposures.
The left axes represent derivative exposure measures and the right axes represent committed
exposure measures. Source: FR Y-14Q Schedule L.1 and Schedule H.1.
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Figure 7: Comparison of Bank Derivative CVAs and Expected Loan Losses. This
figure compares banks’ derivative counterparty exposures, represented by CVA, and com-
mitted loan expected losses. The top left chart shows the comparison for the merged sample,
which includes only counterparties that appear in both the derivative exposure data (Sched-
ule L) and committed loan data (Schedule H) in each quarter. The top right chart shows
the comparison for the full sample of all counterparties. The bottom left chart shows the
comparison for the banks in the derivative exposure data (Schedule L) and their committed
loan data (Schedule H) of all counterparties in each quarter. Source: FR Y-14Q Schedule
L.1 and Schedule H.1.
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Appendix

A. Variable definitions

Table A.1: Variable Definitions

Variable Definition

A Exposure Variables Quarterly symmetric exposure change variables follow-

Exposure, —Exposure; _;

ing the formula: AExposure = 0% (Exposure, TExposure, D)
for Total Notional (CACVJF39), Gross CE
(CACVM908), Net CE (CACVM912), and CVA
(CACVMOI16) from schedule L.1.A of the Y-14Q

Rate Change The change in the midpoint of the EFFR from quarter
t —1 to quarter t (e.g., a change from 3% to 3.5% is 0.5)

Bank Capital Proxy Tier 1 Capital/ RWA from Y-9C (BCR0720/BCR1120)

(Tier 1 + 2 Cap)/RWA  (Tier 1 Capital + Tier 2 Capital)/RWA from Y-9C
(BCRO720 + BCR0920)/BCR1120

Rate Hike An indicator variable if the quarter corresponds to when
monetary policy tightened in 2022Q2 and onward

PC1 Monetary Policy Monetary policy shocks first principal component from

Shock https://github.com/marekjarocinski/jkshocks_
update_fed, weighted by the distance from the end

date of each quarter where banks report Y-14Q data'*

Continued on next page

4 There are typically multiple shocks each quarter, so the shocks that are closer to the end of the quarter
have greater weights. For example, if a 0.02 shock occurred on January 15, it is weighted by 90/(90—15) = 1.2,
whereas a 0.05 shock that occurred on March 20 is weighted by 90/(90 — 80) = 9, so the quarterly PC1 is
calculated as 0.02 x 1.2 4 0.05 x 9 = 0.024 4+ 0.45 = 0.474.


https://github.com/marekjarocinski/jkshocks_update_fed
https://github.com/marekjarocinski/jkshocks_update_fed

Table A.1 — Continued from previous page

Variable

Definition

Capital Gap

Fed Model Capital, Se-
vere

Fed Capital, Exogenous

Hedge

Credit Rating

Committed Exposure

H Assets/Debt/Cash

The regulatory minimum CET 1 that the Fed model has
for a bank minus the same value according to the bank’s
model (from annual DFAST results)

The regulatory minimum CET 1 that the Fed model has
for a bank (from annual DFAST results)

The average value of ‘Fed Model Capital, Severe’ vari-
able for all other banks in the stress testing data except
for the given bank (from annual DFAST results)
Indicator variable if the Single Name Credit Hedges has
a net value less than 0 (i.e., more net bought protection
than net sold protection) (CACVM925)

Numeric representation of borrower’s credit ratings
(CACVMOI07; See Table A.2 below for more details)
Sum of all total committed amounts (drawn and un-
drawn portions) of credit facilities including credit lines
and term loans for a given counterparty (CLCOGO074)
Total assets/Debt (short-term and long-term)/Cash
(cash and marketable securities) reported in Y-
14Q Schedule H when the same firm is reported
in Y-14Q Schedule L (CLCE2170/(CLCEM319 +
CLCEM323)/CLCEM308)

Continued on next page



Table A.1 — Continued from previous page

Variable Definition

H Bank Capital Proxy Same as Bank Capital Proxy, but for banks present in
Y-14Q Schedule H that are lending to a firm reported
in Y-14Q Schedule L (equivalent to weighted average of
Bank Capital Proxy for all banks lending to the same
firm)

Total Assets Total Assets from Y-9C (BC01000)

Table A.2: Credit Rating Score Mapping

Score Grade Ratings

1 AAA AAA, Aaa

2 AA Aal, Aa2, Aa3, AA+, AA, AA-

3 A Al, A2, A3, A+, A, A-

4 BBB Baal, Baa2, Baa3, BBB+, BBB, BBB-
5 BB Bal, Ba2, Ba3, BB+, BB, BB-

6 B B1, B2, B3, B+, B, B-

7 CcCcC Caal, Caa2, Caa3, CCC+, CCC, CCC-
8 cC CC, Ca

9 C C

10 Default D, Deflt

0 Not Rated NR, UNRT




B. Additional empirical results

Table B.1: Monetary Policy and Bank Derivative Provision: Baseline Results (Other Mea-~
sures)

Gross CE Net CE  Gross CE Net CE

Panel A: Baseline Analysis

Rate Change -0.0371%*  -0.0236* -0.323"* -0.267**
(-2.55)  (-1.69)  (-2.85)  (-2.49)

Bank Capital Proxy 0.427 0.949
(0.51) (1.11)
Rate Change x Capital 2.027** 1.722**
(2.56) (2.30)
R-squared 0.540 0.505 0.539 0.504
Observations 141807 139395 141446 139036

Panel B: Robustness Analysis
Rate Change -0.325**  -0.275"*  -0.262***  -0.223**
(-2.35)  (-2.12)  (-3.06)  (-2.43)

(Tier 1 4+ 2 Cap)/RWA 0.239 1.110
(0.31) (1.45)

Rate Change x (Tier 1 + 2 Cap)/RWA  1.754** 1.535**
(2.11)  (1.96)

Bank Capital Proxy 1.131 1.189
(1.25)  (1.24)
Rate Change x Capital 1.666™**  1.449**
(2.79) (2.26)
R-squared 0.539 0.504 0.805 0.760
Observations 141446 139036 131124 128543

Panel A and the first 2 columns of Panel B have bank and counterparty fixed effects.
The 3rd and 4th columns of B have bank and counterparty year double interaction FE.
Standard errors clustered by counterparty.

K p<0.01, ** p<0.05, * p<0.1



Table B.2: Bank Derivative Provision During Monetary Tightening: Event-study Analysis
(Other Measures)

Gross CE  Net CE  Gross CE  Net CE

Panel A: Baseline Analysis

Rate Hike 0.0159  -0.0367 -0.423*  -0.468"
(-0.59)  (-1.47)  (-2.09)  (-2.46)

Bank Capital Proxy -0.173 0.370
(-0.20) (0.43)
Rate Hike x Bank Capital Proxy 2.841** 3.011**
(2.02) (2.26)
R-squared 0.540 0.505 0.539 0.504
Observations 141807 139395 141446 139036

Panel B: Robustness Analysis
Rate Hike -0.439*  -0.500**  -0.564***  -0.557***
(-1.85)  (-2.24)  (-3.30)  (-3.14)

(Tier 1 4 2 Cap)/RWA 0.0526  0.734
(0.07)  (0.95)

Rate Hike x (Tier 1 + 2 Cap)/RWA  2.555* 2.812**
(1.79)  (2.08)

Bank Capital Proxy 0.153 0.642
(0.18) (0.71)
Rate Hike x Capital 3.439***  3.282***
(2.81) (2.60)
R-squared 0.539 0.504 0.805 0.760
Observations 141446 139036 131124 128543

Panel A and the first 2 columns of Panel B have bank and counterparty fixed effects.
The 3rd and 4th columns of B have bank and counterparty year double interaction
FE. Standard errors clustered by counterparty.

Rk p<0.01, ** p<0.05, * p<0.1



Table B.3: Bank Derivative Provision Response to Identified Monetary Policy Shocks (Other
Measures)

Gross CE Net CE Gross CE  Net CE

Panel A: Baseline Analysis

PC1 Monetary Policy Shock -0.0296***  -0.0255"**  -0.149**  -0.147**
(-3.15) (-2.69) (-1.99) (-1.97)

Bank Capital Proxy 0.289 0.848
(0.34) (1.00)
PC1 MP Shock x Capital 0.836* 0.852*
(1.65) (1.68)
R-squared 0.540 0.505 0.539 0.504
Observations 141807 139395 141446 139036

Panel B: Robustness Analysis

PC1 Monetary Policy Shock -0.156* 0.141  -0.149%  -0.147*
(-1.79) (-1.63) (-1.99)  (-1.97)

(Tier 1 + 2 Cap)/RWA 0.336 1.174
(0.44) (1.54)
PC1 MP Shock x (Tier 1 + 2 Cap)/RWA 0.764 0.702
(1.49) (1.38)
Bank Capital Proxy 0.289 0.848
(0.34) (1.00)
PC1 MP Shock x Capital 0.836* 0.852*
(1.65) (1.68)
R-squared 0.539 0.504 0.539 0.504
Observations 141446 139036 141446 139036

Panel A and the first 2 columns of Panel B have bank and counterparty fixed effects. The 3rd
and 4th columns of B have bank and counterparty large MP shock year double interaction
FE. Standard errors clustered by counterparty.

ok p<0.01, ** p<0.05, * p<0.1



Table B.4: Bank Derivative Provision and Regulatory Capital Measures from Stress Tests
(Other Measures)

Gross CE  Net CE  Gross CE  Net CE

Panel A: Baseline Analysis

Rate Change -0.0314*  -0.0352* -0.220 -0.122
(-1.70) (-1.88) (-1.30) (-0.71)

Capital Gap -0.0164 -0.00278
(-1.28) (-0.21)
Rate Change x Capital Gap -0.00183  -0.000629
(-0.09) (-0.03)
Fed Model Capital, Severe -0.00241  0.000733
(-0.27) (0.08)
Rate Change x Fed Model Capital, Severe 0.0199 0.00906
(1.15) (0.52)
R-squared 0.547 0.536 0.547 0.536
Observations 25950 25350 25950 25350

Panel B: Robustness Analysis
Rate Change 0.152 -0.0190
(0.67) (-0.08)

Fed Capital, Exogenous 0.00286 -0.0162
(0.30) (-1.58)
Rate Change x Fed Capital, Exogenous -0.0177 -0.00338
(-0.79) (-0.15)
R-squared 0.547 0.536
Observations 25950 25350

Panel A and the first 2 columns of Panel B have bank and counterparty fixed effects. Standard
errors clustered by counterparty.
K p<0.01, ** p<0.05, * p<0.1



Table B.5: Bank Derivative Provision During Monetary Tightening: Event-study Analysis
(Both Tightening Periods)

Total Notional CVA Total Notional CVA

Panel A: Baseline Analysis

Rate Hike -0.0608*** -0.0278*** -0.258*** -0.357***
(-5.87) (-2.93) (-3.26) (-4.96)
Bank Capital Proxy 1.568* -1.919***
(1.96) (-2.77)
Rate Hike x Bank Capital Proxy 1.369** 2.358***
(2.43) (4.57)
R-squared 0.734 0.599 0.734 0.598
Observations 114431 149307 113665 148541
Panel B: Robustness Analysis
Rate Hike -0.200** -0.338*** -0.181* -0.553***
(-2.11) (-3.86) (-1.79) (-5.87)
(Tier 1 4+ 2 Cap)/RWA 3.132%** 0.123
(4.19) (0.19)
Rate Hike x (Tier 1 + 2 Cap)/RWA 0.814 1.840***
(1.42) (3.47)
Bank Capital Proxy 0.498 -3.196***
(0.65) (-4.83)
Rate Hike x Capital 0.714 3.356***
(0.97) (4.92)
R-squared 0.734 0.598 0.876 0.840
Observations 113665 148541 106035 138082

Panel A and the first 2 columns of Panel B have bank and counterparty fixed effects. The 3rd
and 4th columns of B have bank and counterparty year double interaction FE. Standard errors

clustered by counterparty.
K p<0.01, ** p<0.05, * p<0.1



Table B.6: Bank Derivative Provision Response to Lagged Monetary Policy Shocks

Total Notional CVA Total Notional CVA

Panel A: Baseline Analysis

Lag PC1 Monetary Policy Shock -0.0570*** -0.0593*** -0.365*** -0.403***
(-8.15) (-8.62) (-6.86) (-7.74)
Bank Capital Proxy 1.324* -0.527
(1.70) (-0.90)
Lag PC1 MP Shock x Capital 2.153*** 2.390***
(5.95) (6.86)
R-squared 0.734 0.599 0.734 0.599
Observations 114431 149307 113665 148541
Panel B: Robustness Analysis
Lag PC1 Monetary Policy Shock -0.371*** -0.380*** -0.365*** -0.403***
(-5.57) (-6.11) (-6.86) (-7.74)
(Tier 1 + 2 Cap)/RWA 2.506*** 0.946*
(3.59) (1.76)
Lag PC1 MP Shock x (Tier 1 + 2 Cap)/RWA 1.918*** 1.929***
(4.91) (5.37)
Bank Capital Proxy 1.324% -0.527
(1.70) (-0.90)
Lag PC1 MP Shock x Capital 2.153*** 2.390***
(5.95) (6.86)
R-squared 0.734 0.599 0.734 0.599
Observations 113665 148541 113665 148541

Panel A and the first 2 columns of Panel B have bank and counterparty fixed effects. The 3rd and 4th
columns of B have bank and counterparty and large MP shock year double interaction FE. Standard errors
clustered by counterparty.

X p<0.01, ** p<0.05, * p<0.1



Table B.7: Bank Derivative Provision and Regulatory Capital Measures from Stress Tests:

Effects on the Following Year Q3

Total Notional CVA Total Notional CVA
Panel A: Baseline Analysis
Rate Change -0.129*** -0.128*** -0.409*** -0.420%**
(-7.20) (-7.28) (-3.32) (-3.43)
Capital Gap 0.0329*** -0.0372***
(3.36) (-4.42)
Rate Change x Capital Gap -0.0168 -0.0665**
(-0.59) (-2.57)
Fed Model Capital, Severe -0.00126 -0.0318***
(-0.16) (-4.92)
Rate Change x Fed Model Capital, Severe 0.0324** 0.0327**
(2.41) (2.47)
R-squared 0.758 0.614 0.757 0.614
Observations 15087 18930 15087 18930
Panel B: Robustness Analysis
Rate Change 1.013*** -0.472
(3.19) (-1.55)
Fed Capital, Exogenous 0.0386*** -0.0363***
(3.68) (-3.55)
Rate Change x Fed Capital, Exogenous -0.0967*** 0.0321
(-3.59) (1.24)
R-squared 0.758 0.614
Observations 15087 18930

Panel A and the first 2 columns of Panel B have bank and counterparty fixed effects. Standard errors

clustered by counterparty.
K p<0.01, ** p<0.05, * p<0.1

10



C. Solution to the bank’s optimization problem

The first-order conditions (FOCs) to bank j’s optimization problem in (15) are

oL T — WorSje —Wo T — Woisj
dadg —ay B\ + 6. ] 5., o Tar = Worsje
asjt (Tft + Qo At ( gt + it + ”,Ot 1 ”,Ot 1 jt ”,Ot 1
—Wo —Wo
_ — s, -\ = 2
e = si)gpe =7 = Mg =1 ~ ¢ (26)
oL =&+ & — EiCi — Ay =0 (27)
aCjt =qTft ot Gt Uit Y=
FE, 1 0 LLOtS't — Tyt
Cje=——2 (1——)——3 + 28
" v k) v y(We—1) 29

where the last equality (28) is derived from the capital constraint (17).

First, rearrange (26) as

— Wos; Wo — 1
<a0t—ajt <Ejt+6jt+M)>+5j o + + 255, — Ak =10

Wor — 1 CWe W

o Woy 1 Q¢ Woe — 1
(I/Vjot -1 + 2) Sjt = AR + Trt (W()t + W()tj— 1) + 5jt <Oéjt + Wgt ) — oot + athjt~
(29)

Combining (27) and (28) implies
)\,{:@4_@_@[_&(1_1)_% WOtSjt—Tft]
v v gl gl K Y v (Woe — 1)
ngt Sot gthjt 1 é‘jt(sjt W(]tSjt — Tt
= Ap=m e (1 — gy | S 30

= +7+ " p - &t (W = 1) (30)

Plugging (30) into (29) yields

ot Wo 1 Qi Wo — 1
(M/got —1 * 2) S (W[)t + Wotj_ 1) o (ajt * Tm) — Ao+ oy
L8 Sor SieBe (1 3 1) L S0 £ [WOtSjt - rft}
J ’

42 St —
v v V2 K 2 72 (Wor — 1)
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which implies

Y2 Wor + 272 (Wor — 1) + £:Wou o
V2(Wor — 1) g

1 o 13 3 Woe —1 &
_ N 5l o Sit
Tre (WOt + Wor — 1 + Y + VZ(WOt — 1) + 05t | Qjr + o + +2

; 1

K

Thus, plugging (31) into (28) yields the full closed-form solution for the optimal (s}, C%;).

jto
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D. Proofs

D.1. Proof of Proposition 1

Proof of Proposition 1. First, we consider the partial derivative of the deposit spread

sj1 with respect to the capital constraint x. From (31), we have

o5, Py g
Ok V2o Wor +27v2(Wor — 1) + Wy ]t’yQ K2

> 0, (32)

which is positive, because Wy, > 1 and all parameters are positive. From (28), we have

aC7, _ B n Wo,  Osjy
Ok vz y(Wo — 1) Ok~

(33)

Plugging (32) into (33) implies

(90;,5 _ Ejt 4 é.thOt Ej
Ok yr? o 2apWor + 292 (Woy — 1) + i Wy yK2
Eji =7 auWer — 29*(Wer — 1) <0

22 W + 292 (Woe — 1) + £iWo ’

because all parameters are positive and Wy, > 1. Therefore, s7, is increasing in «, while C7,

is decreasing in k. ®

D.2. Proof of Proposition 2

Proof of Proposition 2. From (31), the partial derivative of s7, with respect to Ej; is

Jsj 2(Wy — 1 .
2 2 : <2 ) (aﬁ + £_J2t (1 - _)) ; (34)
0 72a;Wor + 292 (Woy — 1) + & Wy Y K

which is positive if condition (18) holds and (weakly) negative if the condition does not hold.
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From (28),

_|_

oc;, 1 ( 1) Wor 9,
0E; 0% Y(Wor — 1) OE};

1 1 YWor < &t ( 1))
— U TR a+5(1-=)), 35
v ( “) V2o Wor +2v2(Wor — 1) + W T2 K (35)

where the last equality comes from (34).

Because k < 1, the first term on the right-hand side of (35) is positive, and the second
term is also positive by (18).
Now consider the case in which (18) does not hold. The right-hand side of (35) can be

rearranged as

1 1 1 ; 1
T {—; (1 - E) (V2 e Wor + 29 (Wor — 1) + &t Wor) + 7 Woras + ’VWOt% (1 - E)] ;

(36)

where I' = 72a;,Wo, + 272(Wo, — 1) + £;:Woi. Rearranging the terms in (36) leads to

111 1
T [EV%WOt - (1 - E) 29(Wor — 1)} >0, (37)

1
where the last inequality holds because x < 1, leading to — (1 — —) > (. Thus, the right-
K

hand side of (35) is positive, so C7; is increasing in Ej;, even if condition (18) does not
hold.

Therefore, both s7, and C7; are increasing in Ej; when (18) holds, and s7, is decreasing

in Ej;, while C%, is increasing when (18) does not hold. =
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D.3. Proof of Proposition 3

Proof of Proposition 3. From (31), we have

os* 2(Weor — 1 1 . .
= 2 - (2 o) < 2ty £ + S i —) . (38)
orpe V2aWo +29v2(Wo — 1) + &Wor \Wor  Woe—1 v 2(Wo — 1)
Y QY &t . " . . .
fé&E>0>— — — , then (38) is positive, implying that the deposit
¢ Woe  Wor—1  y(We —1) (38) e
spread is increasing in the fed funds rate, and vice versa.
From (28), we have
ocy, Wor  0s}, B 1 (39)
ant ’Y(WOt - 1) arft V(WOt - 1).
Plugging (38) into (39) implies
oCs, _ YWy ( 1 TR 3 n &t ) B 1
orp VoW +292(Woe — 1) +EWoe \Wor ™ Wor —1 v A2(Woe — 1) y(Woe — 1)

+

_l<’YW0t aiyWor | YWor€ YWoiji )_ 1
ol

'\ Wy Woe — 1 Y V2 (Wor — 1) Woe — 1)

1 (’VWOt N oty Wou + YWoik Woikie  7PaiWor + 29 (Wo, — 1) + fthOt)
'\ Wo Wor — 1 8 v (Wor — 1) T(Wor — 1)
1

— = (Wi = 29), (40)

2
where I' = y2a;; Wy, + 292 (Wor — 1) + &:Wor. Thus, if € < Wi’ then the bank’s derivative
ot

provision amount C7, is decreasing in the fed funds rate ry;, and vice versa. ®

D.4. Proof of Proposition 4

Proof of Proposition 4. From (19),

€c., = 2 - )
Cjt Ejt ( 1) B 6jt WOtSjt — Tt
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Wor§ — 27
V2 Wor + 272 (Wor — 1) + £ Wor
Wot& — 2y < 0. Then, the partial derivative with respect to capital Fj; is

where = = Note that = < 0 because £ < & implies

1
— 1- K Wou as;t
—=rp | — +
g Y(Wor — 1) OEj
(960t
= . 5 (41)

aE]t |:_% <1 _ 1) _ % n WOtSjt — T'ft:|

o k) v v (Wee—1)

From (34), the partial derivative of the optimal deposit spread with respect to capital is

O3y _ VA (Wor — 1) (a- + Sit (1 — l))
0 aWor +22Wo =)+ &Wor U7 92 U 6))

Hence, (41) becomes

dec: 1== YWoy ( £t 1
ant Y 72athOt + 2’)/2(W0t — 1) + fthQt 7t 72 K ( )
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—.:/f’ft

[_& (1_1> _Q+wr
¥ K v oy (W —1)

the terms in the bracket on the right-hand side of (42) is positive because

where © = > (0 because Z < 0. Also, the sum of

1
1- =
W, .
- s (aﬁ+%t(1——>)
Y V2o Woe + 2v2(Wor — 1) + & W vy K
1
1= E 2 2 fjt 1
—T (Vo Wor + 27" (Wor — 1) + £ Wor) + yWorerje + PYWOt? 1— -
B V2o Wor +2v2(Wor — 1) + £ Wy
1 1 1
1— = 1- = 1— =

_TFL (V2 Wor + 2v*(Wor — 1)) — e Wor 5 B+ yWoaji + £ Wor 5 u
V2o Wor + 292 (Woy — 1) + &£ Wy

1
S

b (72Oéth0t + 293 (Wo, — 1)) + YWoraeje

=1 . >0,
v athOt + 2y (WOt - 1) + EthOt

Oec.,
where the last inequality holds because x < 1 and Wy, > 1. Therefore, GTCJt > (. Because
jt

€c;, < 0, this implies that an increase in Ej; decreases the absolute value of the elasticity

€c;,, 1-e., making it less elastic. m

D.5. Proof of Lemma 1

Proof of Lemma 1. Recall that from (20),

& (%oaﬁwowmwm—1)+fﬁwm)‘1 [Tf ( 1 o
- t

5 éjt )
, + + -+
ot Y2(Wor — 1) Wor Wo—1 ~v ¥2(We—1)
Wo =1 & &t 1 Sot
+0j¢ (Ctjt + Wor + i) + By (Ctjt + # 1—= + 7 — Qo | -

72 K

V2 Wor + 272 (Wor — 1) + £ W
72(W0t - 1)
as all the parameters are positive and Wy, > 1. Then, the partial derivative of the deposit

Denote the denominator as W = < ), which is positive,
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spread with respect to a;; for bank j is

0s; 1
s;t__K Tyt +5jt+Ejt>W—ﬂ3’fW}

a()éjt N W2 W()t -1 W()t -1 gt
1 T Wor
_ §i b By — 0t o
w {Wm -1 03 Bt Wor — 184
1
= W [Djt + Ej], (43)

*
Tre — WOtSjt

where the last equality holds because Dj; = d;; +
Woe — 1

. Since all terms in (43) are

*

positive, > 0.

g
After an increase in «j;, the deposit spread increases, implying that there will be less

deposits, Dj;, and thus, a greater leverage ratio, £, /(Ej, + Dj;). m

D.6. Proof of Proposition 5

Proof of Proposition 5. By Lemma 1, it is sufficient to show that the cross derivative of

C7%, with respect to ry; and aj; is positive. From (40), we have

320;7: _ —’YQWOt(WOtf - 27) >0, (44)
37°ft(90¢jt 2

where the last inequality comes from the fact that condition (18) holds, i.e., Wy < 2vy. =
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