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Liabilities of the Federal Reserve System
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Figure: Liabilities of the Federal Reserve System in trillions of dollars, to scale, as of July 1,
2026. TGA is the Treasury General Account. RRP refers to the sum of the Foreign Official
Reverse Repurchase pool ($336 billion) and the Overnight Reverse Repurchase Facility ($8
billion). Data: Federal Reserve Board, H.4.1.

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


A bank’s possible intra-day path of reserve balances
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Impact of providing 20 billion more in repo funding early in the day
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Delayed payments to dealer banks impact rates
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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.



Abundant reserves changed payment funding

Figure: Fractional sources for aggregate Fedwire daily payments. Source: Garratt, Martin,
McAndrews (2014), Federal Reserve Bank of New York.



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, banks ranked size. Source: Badev et al (2021), Federal Reserve Board.



An LSM can conserve reserves with multilateral offsets
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(Chart 3-5) Illustration of the LSFs

Note: Numbers represent sequence of new payment instructions. Figure: Multilaterally offsetting payments in the Bank of Japan’s LSM, BOJNet. Figure source:
Bank of Japan.



The model setting

▶ Banks 1, . . . , n have initial balances X1, . . . ,Xn respectively.

▶ Bank i will pay Qij ≥ 0 to bank j , of which pij is paid early. The rest is paid late.

▶ The information (Xi , (Qij)j ̸=i ) is private to bank i .

▶ Banks have a proportional cost ψ for overdrafts and c < ψ for late payments.



Efficient liquidity savings mechanisms

Our LSM designs induce maximal participation by banks, and thus maximize total early
payments and minimize total costs, in each of the following cases:

1. The LSM is constrained to use no reserves.

2. The LSM can use reserves but cannot cause overdrafts.

3. The LSM can cause overdrafts.



A maximally efficient LSM, subject to no use of reserve balances

▶ Bank i submits to the LSM a cap p̄ij on its payment to bank j .

▶ The LSM makes payments that solve the linear program

max
{pij }

∑
i ,j

pij

s.t.
∑
j

pij −
∑
j

pji ≤ 0, for all i ,

0 ≤ pij ≤ p̄ij for all (i , j).

(1)

Proposition

For each bank i , maximal submission (p̄ij = Qij)j ̸=i to the LSM (1) is a weakly
dominant strategy.



Theoretical impact of this LSM on the promptness of payments
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Figure: The perceived proportional cost of overdrafts is assumed to be twice that for late
payments. See the paper for other parametric assumptions.



A maximally efficient LSM, subject to no overdrafts

▶ Bank i submits a cap p̄ij on its LSM payment to bank j and a cap p̄neti ≤ Xi on
the LSM’s net use of its reserves.

▶ Bank i pays or receives a proportional fee β ≤ c on net reserves received or paid.

▶ The LSM makes payments that solve the linear program:

max
{pij : (i ,j)∈G}

∑
i ,j

pij

s.t.
∑
j

pij −
∑
j

pji ≤ p̄neti , for all i .

0 ≤ pij ≤ p̄ij , for all (i , j).

(2)

▶ The LSM uses a tie-breaking rule among LP solutions, explained in the paper.



LSM

Proposition

The LP-based LSM, with fees and subsidies for net use of reserves, is budget balanced.
Under this LSM, each bank i has a weakly dominant maximal submission, given by

p̄∗ij = Qij , p̄∗neti = min

Xi ,
∑
j

Qij

 .

Under maximal submissions, the induced LSM payment outcome is efficient, subject to
no overdrafts.



Alert: One of the payments from bank i to j bank is partially delayed

O

Qij
pij Qij

pij1 = Qij1 pij2 = Qij2 pij3 < Qij3 Qij3 − pij3 Qij4



LSM performance depends on the core-periphery structure of banking
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Figure: 20 banks, with total reserves of core banks held fixed. See the paper for the probability
distribution of payment sizes.



Early payment fraction depends on the supply of reserves
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Figure: 20 banks, with 4 core banks.



Appendix



Liquidity savings mechanisms reduce the need for reserves
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(Chart 3-5) Illustration of the LSFs 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note: Numbers represent sequence of new payment instructions. 
 

Figure: Bilaterally offsetting payments in the Bank of Japan’s LSM, BOJNet. Figure source:
Bank of Japan.



The LSM used by Bank of Japan
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Note: Numbers represent sequence of new payment instructions. 
 

Figure: source: Bank of Japan.



Crucial: When large payments are received by the largest banks
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Figure: Time, relative to the sample mean, of the first half of large Fedwire payments, sent and
received. Source: Copeland, Duffie, Wang, 2025.



Overdrafting significantly reduces the demand for reserves
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Figure: 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). Illustrative: based on the equilibrium payment timing model of Yang (2021).


