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Basic message of the paper

If the Fed were to aim for a smaller balance sheet with ample reserves, some policies for
it to consider, in increasing order of likely difficulty and impact, are:

1. Offsetting shocks to the supply of reserve balances with open market operations.

2. Changing the regulation and supervision of liquidity regulations.

3. Adding a liquidity savings mechanism to Fedwire.

4. Tiering the remuneration of reserves.



Liabilities of Federal Reserve Banks
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Figure: Liabilities of the Federal Reserve System in trillions of dollars, to scale, as of March 18, 2026.
TGA refers to the Treasury General Account. RRP refers to the sum of the Foreign Official Reverse
Repurchase pool ($331 billion) and the Overnight Reverse Repurchase Facility ($1 billion). Data:
Federal Reserve Board, H.4.1.

https://www.federalreserve.gov/releases/h41/20260205/


When reserves are low, as at the end of October 2025, repo rates are high
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Figure: Select reference rates, spread to IORB, in the days surrounding October 31, 2025. Effective
federal funds rate (EFFR), Tri-party General Collateral Rate (TGCR), GCF Repo® (GCF), Secured
Overnight Financing Rate (SOFR). The SRF rate during this period was 10 basis points above IORB.
Data: FRED, Federal Reserve Bank of New York, DTCC.



Sizes of selected money-market segments
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Figure: A Venn diagram showing, to scale, the approximate daily volumes of transactions are shown in
billions of dollars underlying the Secured Overnight Financing Rate (SOFR), the Tri-Party General
Collateral Repo Rate (TGCR), the effective federal funds rate (EFFR).



How repo rate spreads depend on reserve balances: Alternative concepts
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Delayed payments to dealer banks signal stress
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Figure: The 10-day trailing average of the time of day by which the ten largest repo-active bank holding
companies had received half of their large (≥ $100 million) incoming payments, relative to sample
mean, in minutes. Source: Copeland, Duffie, Wang, and Yang (2025). Data: Fedwire Funds Service.



Payment delays are higher when balances are lower
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Figure: Delay in the time by which half of payments to the ten largest dealer banks are received the
next 90 largest banks, regressed on opening balances of next 90 largest banks. Daily data, 2015 to
2025. R2 = 0.36. Figure source: Copeland, Duffie, and Yang (2025). Data source: Fedwire.



Reserve balances drop at quarter ends
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Figure: Total reserve balances, highlighting balances at quarter ends with orange dots. Data:
Reconstructed daily total reserve balances, Louis Crandall, Wrightson Associates.



Temporary open market operations that reduce shocks to reserves
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Figure: Cumulative TOMOs offsetting the impacts on actual reserve balances of end-of-quarter drops
in reserve balances caused by foreign-bank window dressing (EOQ TOMOs), by changes in FIMA
reverse repurchase pool (FIMA TOMOs), and by changes in TGA balances (TGA TOMOs).



Sizes of TOMOs
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Figure: Histogram of the sizes of the modeled temporary open market operations, excluding days with
no TOMOs; sample covers 1329 business days.



How the modeled TOMOs reduce big drops in reserves
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Figure: Histogram of days on which the quantity of reserve balances, actual and TOMO-adjusted, was
below 40-day lagged average by amounts in the indicated intervals. Sample covers 1329 business days.



The largest banks have almost stopped daylight overdrafts

Figure 24: Max Daylight Overdrafts by Institution Type and Rank
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Finally, the right-hand plot of figure 24 shows the maximum value of domestic daylight

overdrafts grouped by institution sizes, as measured by value concentration. The top 10

institutions in terms of value sent over Fedwire drove the majority of daylight overdrafts

pre-crisis, particularly in 2008 when the average value of overdrafts by the top 10 institutions

peaked at over $90 billion. After 2012, institutions of all sizes incurred daylight overdrafts

at low levels, with no one group of institutions contributing significantly more to the system

overdrafts than any other.

6 Conclusion

The sheer volume and value of payments settled over Fedwire suggests that Fedwire is an

integral part of the U.S. economy and that it is worth examining Fedwire to understand how

it is used and how it contributes to the smooth functioning of interbank payments. Using

minute-level data collected from the Fedwire transaction log, we show that the total daily

volume of payments settled over Fedwire has been increasing since the end of the Great Re-

cession, while daily total value of payments settled has experienced intermittent periods of

growth and decline, driven by payments between domestic and foreign institutions. Break-

ing the volume and value of Fedwire payments down by payments size and banks’ payments

43

Figure: Overdrafts by bank size ranking. Source: Badev, Clark, Ebanks, Marquardt, and Mills (2021).



Overdrafting significantly reduces the need for reserve balances
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Figure: In order to achieve an expected fraction of 50% of early payments, the vertical axis shows
required mean initial balances per bank (blue) and the mean chosen quantity of overdrafts per bank
(red). An illustrative case based on the equilibrium payment timing model of Yang (2020).



Payment timing discretion matters mostly for Fedwire Funds Service

0
5

10
15
20
25
30
35
40
45
50
55
60
65

8:30 a.m.

9:30 a.m.

10:30 a.m.

11:30 a.m.

12:30 p.m.

1:30 p.m.

2:30 p.m.

3:30 p.m.

4:30 p.m.

5:30 p.m.

6:30 p.m.

Pe
rc

en
t

of
to

ta
ld

ai
ly

tr
an

sa
ct

io
ns

(a) Payment timing in Fedwire Securities.
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(b) Payment timing in Fedwire Funds Service.

Figure: The fraction of daily transactions occurring in each 1.5-hour period over the operational days
of the respective systems. The sample period is the second quarter of 2024. Figure source: Redrawn
from Copeland and Wang (2024).



Liquidity savings mechanisms reduce the need for reserves
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(Chart 3-5) Illustration of the LSFs 
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(a) Bilaterally offsetting payments.
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(b) Multilaterally offsetting payments.

Figure: Elements of the Bank of Japan’s LSM, BOJNet. Figure source: Bank of Japan (2019)



Illustrative impact of an LSM on the promptness of payments
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Figure: The mean fraction of early payments depends on the mean opening balances of each bank,
with and without an LSM. The perceived proportional cost of overdrafts is assumed to be twice that
for late payments. Source: Duffie, Singh, and Wang (2026).



Tiered remuneration in New Zealand and Norway
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(a) The RNBZ remunerated reserves below an
assigned tier at the policy rate (e.g., 1.75% in
December 2017) and above the tier at a lower level,
typically the policy rate less 1%. See this paper for
more information.
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(b) The Norwegian Central Bank remunerated
reserves below the quota at the policy rate (for
example, 2.25% in October 2022) and above the
quota at the reserve rate (for example, 1.25% in
October 2022).

https://www.rbnz.govt.nz/monetary-policy/monetary-policy-decisions
https://www.rbnz.govt.nz/-/media/project/sites/rbnz/files/publications/bulletins/2008/2008dec71-4nield.pdf
https://www.norges-bank.no/en/news-events/news-publications/Circulars/2024/12024-quotas/


Tiering triggered more interbank lending in Norway
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Figure: The total value of overnight interbank loans in billions of Norwegian kroner. The central bank
began tiering October 2011. Data: Akram and Findreng (2021).



Illustrative theoretical impact of tiering on total reserve balances
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(a) This example assumes that system-wide total
reserve balances are sufficient in each case to imply
an average equilibrium annualized liquidity benefit
per bank of $6 million.
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(b) Reserve balances per bank. Source: Duffie,
Sornwanee, and Spizzuocco (2026)

Figure: The assumed cross-sectional distribution of initial balances is log-normal with a volatility of
100%. The proportional frictional costs of borrowing and lending are 40 and 30 basis points,
respectively.



Theoretical impacts of tiering on interest expense and interbank lending
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(a) Total central bank interest expense. Source:
Duffie, Sornwanee, and Spizzuocco (2026)
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(b) Total interbank loan volume. Source: Duffie,
Sornwanee, and Spizzuocco (2026)
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