Ample Reserves, Hollow Buffers

Reserve Distribution and Policy Incidence in U.S. Banking

Nicholas R. Pusateri

May 2026

Sacred Heart
UNIVERSITY

JACK WELCH COLLEGE OF BUSINESS & TECHNOLOGY



TENSION AND STAKES



Aggregate abundance does not settle bank-level incidence

large aggregate
reserve stock

own balance sheet own balance sheet

large buffer thin buffer

Bank A ’ ‘ Bank B

ﬁsysktem can be ample in total and thin at the policy margin bank by
ank.

e Operating-regime debates ask how aggregate reserves map into bank-level positions.

¢ Reserve-policy incidence is assigned through each bank’s own balance sheet, not
through the aggregate stock.
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Preview: a hollow lower tail

39.2% 10.4% 14.4%
Retail-franchise banks Sample deposits held at Median bank-level buffer
below the historical 10% those below-benchmark in 2024:Q4
benchmark banks

e The benchmark is reserve-eligible balances over net transaction accounts.
o The 10% cutoff is the historical Regulation D top-tranche rate.

¢ The lower tail is broad by bank count but smaller by deposit mass because the largest
universal banks remain above the benchmark.
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Why care: live policy debates need a bank-level map

Balance-sheet Remuneration
size If reserves pay less than a
How far can reserves liquid alternative, who hits
shrink before bank-level the quantity margin?
scarcity matters?

Policy design
Where are aggregate
reserves least informative
about bank-level
positions?

* Positive-requirement incidence depends on both the rate margin and the bank-level

quantity margin.

¢ Under zero requirements, the same distribution is an operating-regime diagnostic.

aggregate abundance stops being informative.

Tension and Stakes

The point is not to forecast reserve-requirement reinstatement; it is to show where
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Smaller-balance-sheet proposals need a bank-level map

“shrinking the balance sheet is a solvable chal- “Over the longer run, my preference is to maintain

lenge.” the smallest balance sheet possible with reserve
Stephen Miran balances at a level closer to scarce than ample.

Fed Board speech, Mar. 26,2026 Michelle W. Bowman

Forecasters Club speech, Sep. 26, 2025

e Asmaller aggregate reserve supply does not hit an average bank; it changes which
banks enter with thin own-balance-sheet capacity.

« If policy moves reserves closer to scarce, the aggregate-to-bank mapping becomes
central to operating-regime debates.

e The paper supplies the pre-adjustment bank-level distribution that aggregate reserves
alone cannot provide.
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The talk asks whether ample reserves carry through to the policy-base
margin

1. Define the bank-level policy-base buffer.

2. Document the hollow lower tail after reserve requirements go to zero.

3. Ildentify the banks that carry thin buffers.

4. Use the distribution for incidence and operating-regime diagnostics.

e The main claim is descriptive but policy-relevant: aggregate abundanceis not a

sufficient statistic for bank-level reserve-policy incidence.

o The talk keeps the formal derivation and sample-construction details in the appendix.
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This is not only a U.S. reserve-requirement story

“While still abundant, they are unevenly spread “the optimal framework is likely to have ample

across banks.” reserves, but less abundant than the levels ob-
ECB blog served after QE
Apr. 2,2026

Megan Greene, Bank of England
NIESR speech, Jun. 24,2025

Other floor systems are also managing lower reserve levels and uneven reserve
distribution.

The conceptual problem is general: aggregate reserve supply and bank-level reserve
capacity can diverge in modern operating frameworks.

Tension and Stakes 7/40



MEASUREMENT



Data and sample

e Quarterly U.S. Call Report micro data, 2001:Q1 through 2024:Q4.
¢ Unit of observation: bank-quarter.

e Sample target: banks with a material retail deposit franchise, not only “pure” retail
specialists.

o Current baseline sample: 134,879 bank-quarters across 4,199 banks.
¢ In2024:Q4, the filtered sample covers 80.2% of Call Report assets and 79.7% of
deposits.

o The filter is designed to keep large universal banks with real retail franchises while
excluding custody, trust, dealer, card-bank, broker-platform, and similar specialist
institutions.

» Full sample filter
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The sample is economically large, not a niche fringe

Retail-sample share of Call Report universe

Measurement

100%+

75%]

50%

25%

0%

2001

2003

2005 2007 2009 2011 2013 2015

—— Assetshare — — Deposit share

2017

2019 2021

Reserve share

2023

2025

e Coverage rises materially
over time and is stable
around 80% by 2024.

e The point of the filter is
not to isolate tiny
community banks.

e ltisto focus onthe part
of the system where
reserve-requirement
incidence over deposits
is meaningful.

» Included vs excluded table
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The policy-base buffer is the empirical object

« Denominator: net transaction accounts, the historical Regulation D policy base.

¢ Numerator: reserve-eligible balances: balances due from Federal Reserve Banks plus
currency and coin.

o Benchmark: the historical 10% top-tranche requirement rate.

o Weights: main results report deposit mass and bank counts; appendix checks
reserve-base weights.

e The object is deliberately narrow: policy-base capacity, not general liquidity or
payment stress.

» Appendix: construction
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The historical reserve requirement was tiered

0% tranche 3% tranche 10% tranche
Exemption amount on net Middle tranche above the Top tranche above the low
transaction accounts exemption amount reserve cutoff

» Regulation D applied to net transaction accounts, not to all deposits.
¢ The historical 10% top tranche gives the benchmark scale.

 Before 2020, threshold p asks whether excess reserves could absorb a change in the
top-tranche rate, holding the lower tiers fixed.

o After March 2020, the same benchmark becomes literal reserves over net transaction
accounts.
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Three regimes in the sample

e The regimes determine how the threshold is interpreted.

Measurement

2001:Q1- 2008:Q4- 2020:Q2-
2008:Q3 2020:Q1 2024:Q4
Pre-IOR IOR + requirements IOR + zero requirements
Positive opportunity cost Rate condition usually Literal policy-base buffer
of reserves holds Lower tail reopens
Statutory requirement Historical absorbency
binds at 10% remains high

The post-2020 period is not a current legal exposure measure; it is the literal
policy-base buffer distribution under zero requirements.
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EVIDENCE



Aggregate abundance is real, but retail banks look thinner

Evidence

Total reserves over demand deposits

250%

200%

150%

100%

50%

0%

2001 2003 2005 2007 2009 2011 2013 2015 2017 2019 2021 2023 2025

—— System-wide total reserves — — Retail-sample total reserves

* Aggregate reserves rose
after 2008; by 2024:Q4,
the full-system ratio is
57.2%.

e Onthesame
denominator, the retail
sample is only 31.5%.

e 79.9% of retail banks
with positive demand
deposits lie below the
aggregate benchmark.

e This motivates the
bank-level policy-base
buffer.
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The main object is bank-level policy-base capacity

e The paper does not ask whether aggregate reserves are large. They are.

e It asks whether individual banks hold reserve-eligible balances that are large relative to
the historical reserve-policy base.

e Under zero requirements, a below-benchmark bank is not violating a legal requirement.

e Itisabank with a thin own-balance-sheet buffer at the policy margin where reserve
requirements historically operated.
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Deposit-weighted survival by regime

=
% " o Before 2020: can excess
go 08/ reserves absorb a higher
2 top-tranche reserve
‘5' o6 ratio?
ks o After 2020: the same
5o x-axis becomes literal
H reserves over net
..*2 021 transaction accounts.
§ 0.01 ¢ Pooled
0 10 20 30 40 50 60 2020:Q2-2024:Q4:
Threshold rho (percent) 10.5% of deposits sit
—— PrelOR —— IOR(RR>0) ----- I0R (RR=0) below 10%; 25.3% sit
below 20%.
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Bank-weighted survival is even starker

Evidence

Share of banks surviving threshold

1.09

0.8

0.6

0.4+

0.2

0.0

10

20

30

40

Threshold rho (percent)

—— PreslOR — —

IOR (RR > 0)

IOR (RR=0)

50

60

e By bank count, the

post-2020 lower tail is
even broader than the
deposit-weighted curve
suggests.

In pooled
2020:Q2-2024:Q4 data,
only 67.6% of banks
remain at or above 10%,
and only 49.5% remain
at or above 20%.

Thin-buffer status is not
just about where deposit
mass sits. It is broad
across institutions.
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The lower tail is not a knife-edge threshold result

Threshold Banks below Deposits below
5% 21.3% 3.7%
10% 39.2% 10.4%
15% 51.7% 16.4%

Evidence

The objection

The 10% cutoff could be creating a
mechanical lower tail.

The response

* Nearby 5% and 15% thresholds show
the same timing.

e The 10% benchmark is the historical
top-tranche rate, not a fitted cutoff.

e Persistence checks reject pure boundary
crossing.
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The deposit lower tail opens after zero requirements

Evidence

Share of deposits at banks below threshold

40%

30%

20%

10%-

0% 1

2020

2021 2022

—— Below 5%

2023

Below 10%

2024

Below 15%

2025

The deposit share below
10% peaks at 20.3% in
2022:Q3.

It remains 10.4% in
2024:Q4.

In 2024:Q4, 3.7% of
deposits are below 5%
and 16.4% are below
15%.

Thisis not just a
pooled-average artifact.
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The bank-count lower tail is broader

Evidence

Share of banks below threshold

70%

60%

50%

40% 4

2021

—— Below 5%

2022

2023

— — Below 10%

2024 2025

Below 15%

At 10%, the bank share
peaks at 53.9% in
2022:Q4.

It remains 39.2% in
2024:Q4.

In 2024:Q4, 21.3% of
banks are below 5% and
51.7% are below 15%.

The hollow buffer is
broad even when
deposit mass is less
exposed.

» Big Five robustness
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The lower half of the distribution shifts down as a distribution

100%4
e By 2024:Q4, the 25th,
) 50th, and 75th
L 750 percentiles are about
g : 6%, 14%, and 34%.
§ 50% 1 e The lower half remains
2 PPN far below both the
§ ~_- \\\\\ systemwide aggregate
€ 25%1 \\ S B buffer and the upper tail
Sol e ————- of the bank distribution.
0%1 | | ' | | e Thisis why the story is
2020 2021 2022 2023 2024 2025 abOUt distribution, not
—— 25th percentile — — Median ----- 75th percentile only th reshold counts.
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Below-benchmark banks are transaction-account intensive

® The lower tail is tied to the reserve-policy base, not obvious weakness.

® Below-benchmark banks look much more transaction-account intensive, while median capital and uninsured-deposit

Evidence

Characteristic Above benchmark  Below benchmark  Difference
Sample deposit share 89.6% 10.4% -79.2 pp
Median assets $2.49B $1.85B -$0.64B
Capital/assets 10.1% 10.0% -0.1pp
Loans/assets 70.9% 72.9% 2.0 pp
Transaction accounts/deposits 29.3% 42.9% 13.5pp
Demand deposits/deposits 20.4% 26.8% 6.5 pp
Uninsured deposits/deposits 34.7% 32.8% -1.9pp

shares are similar or lower.

23/40



Exposure is not confined to tiny banks

Evidence

Share of deposits at banks below 10% threshold

20%

15%

10%-

5%

2022 2023 2024

The current lower tail is
centered on mid-sized
retail-franchise banks.

In 2024:Q4, the
$10B-$100B bin
accounts for 6.2 pp of
the 10.4%
below-benchmark
deposit share.

Another 3.7 pp comes
from $1B-$10B banks.

Banks below $1B

account for only 0.4 pp.
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The Big Five matter for weights, but they do not create the lower tail

47% 10.4% — 19.6% 39.2% — 39.5%
Share of sample deposits Deposit share below 10% Bank share below 10%
at the five largest banks in once the Big Five are with and without the Big
2024:Q4 excluded Five

e Each of the five largest universal banks ¢ Inthe below-10% group, the top 10
stays above 10%. banks hold 31.8% of exposed deposits.

¢ Including them mutes the e The top 25 hold 49.8%.

elpeRtistciiee e e, e Exposure is concentrated, but not

e But dropping them roughly doubles reducible to one or two names.
exposed deposit share.

» Appendix
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Thin-buffer status is persistent enough to matter

30.9% 8.4% One-quarter persistence
Share of post-2020 banks Share of 2024:Q4 deposits from the lower tail
below 10% in at least half held at those chronically 0-5% today: 95.4% still
of observed quarters thin-buffer banks below 15% next quarter

5-10% today: 86.1% still
below 15% next quarter

10-15% today: 66.8% still
below 15% next quarter

e This is not just quarter-end housekeeping or one-off error.

e The lower tail is sticky enough that incidence is about a persistent exposed group.

» Appendix
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Why the hollow buffer is not an artifact

Evidence

Not just one threshold: the survival curves and the 5/10/15% quarterly series tell the
same story.

Not just one quarter: the lower tail peaks in 2022 and remains visible in 2024:Q4.

Not just tiny banks: the current deposit-weighted lower tail is centered on $1B-$100B
banks.

Not just the Big Five in the denominator: excluding them roughly doubles the
deposit share below 10%.

Not just sample trimming: the sample still covers about 80% of assets and deposits in
2024:Q4.

Not just quarter-to-quarter churning: the persistence evidence is substantial.
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INCIDENCE AND DIAGNOSTICS



The distribution has two policy uses

Positive requirements or Zero requirements
reinstatement The same distribution is an
The buffer distribution locates the operating-regime diagnostic: where
bank-level quantity margin for aggregate reserves are least informative
reserve-policy incidence. about bank-level positions.

Same distribution, two interpretations.

With positive requirements, the question is incidence.

With zero requirements, the question is what aggregate abundance does not reveal
about bank-level reserve positions.
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The positive-requirement case is counterfactual incidence

o Reserve requirements were set to zero in March 2020 because the ample-reserves
framework made them operationally unnecessary.

e That makes the zero setting regime-contingent: durable within the current
ample-reserves framework, but tied to that framework.

« If the operating regime moved closer to scarce reserves, reinstatement would become a
relevant policy-analysis object.

e The paper does not forecast that outcome; it asks which banks already have enough
reserve-eligible balances at the policy-base margin.
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Incidence depends on a rate margin and a quantity margin

Let D; be the reserve-policy base and ER; the bank’s excess reserves. For a local requirement
increase Ap,
Gap;(Ap) = max{0, ApD; — ER;}.

A positive implicit tax requires both conditions:

iMR > iRR and ApD; > ER;.
Equivalently, the diagnostic implies no positive implicit tax if

iRR > IMR or ApD; < ER;.

e Reserve-tax and IOR models discipline the rate margin.

e This paper measures the bank-level quantity margin.

» Appendix: model
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Both conditions must fail before the wedge bites

Policy-base buffer enough

Policy-base buffer too small

Reserves pay at
least market

Reserves pay less
than market

Requirement is largely neutral:
the bank can hold reserves
without giving up yield.

No immediate bite: the bank can
satisfy the requirement with
slack already on hand.

Still close to neutral on price:
composition changes, but there
is no opportunity-cost wedge.

This is the exposed case. The

bank must replace higher-yield
assets with under-remunerated
reserves or reprice deposits.

o Aggregate abundance is therefore not enough for neutrality.

e What matters is how much bank and deposit mass sits in the bottom-right cell of this matrix.

Incidence and Diagnostics
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The evidence locates the quantity margin

Threshold  Banksbelow  Deposits below
5% 21.3% 3.7%
10% 39.2% 10.4%
15% 51.7% 16.4%

Incidence and Diagnostics

These banks have existing
reserve-eligible balances below each
policy-base threshold.

Under positive requirements, they are
closer to the quantity margin.

Under zero requirements, they are not
violating a legal rule.

The next question is whether the rate
condition can also fail.
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The rate margin is live again under a simple market benchmark

500

400

300

200

1004

Spread (basis points)

-100

2001

Incidence and Diagnostics

2003

2005

2007

2009

2011

2013

2015

2017

2019

2021

2023

2025

e Benchmark: the 1-month

Treasury constant-maturity
yield.

The rate margin can fail
when Treasury yields
exceed the reserve rate.

Positive spreads recur
beginning in 2023,
reopening the margin even
under ample reserves.

This is a rate-margin
diagnostic, not realized
reserve-tax incidence.
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Under zero requirements, the use changes

Not current exposure Still informative

A thin policy-base buffer is not a legal

reserve-requirement shortfall when
requirements are zero.

It marks where banks’ own
reserve-eligible balances are small even
though aggregate reserves are large.

o The diagnostic speaks to balance-sheet size, reserve-demand-reducing policies, and
reserve remuneration.

¢ It does not predict that runoff maps mechanically into net transaction accounts.

e It does not estimate long-run reserve demand or rank operating regimes.
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The policy-base buffer is pre-adjustment

entering state adjustment

pre-adjustment policy or trading frictions
policy-base buffer reserve shock and reallocation

¢ Reserve concentration asks where reserves are clustered.
¢ Reserve-market frictions shape post-shock adjustment.

e This paper asks which banks enter with limited reserve-eligible balances relative to the
historical policy base.
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RESOLUTION



The lower tail matters because incidence is assigned bank by bank

39.2% 42.9% 19.6%
Retail-franchise banks Median Deposit share below 10%
below the historical 10% transaction-account when the five largest
benchmark share at banks are excluded
below-benchmark banks

e The lower tail is not a story about weak banks or the largest banks.

e Itis areserve-policy-base margin among retail-franchise banks.
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“Ample reserves” is an incomplete operating concept

Resolution

Aggregate reserves describe total systemwide reserve supply.

They do not show which banks hold reserve-eligible balances below the historical
policy benchmark.

Incidence depends on both the administered-rate spread and the bank-level quantity
margin.

Under zero requirements, the same distribution identifies where aggregate abundance
is least informative about bank-level positions.

The implication is monitoring, not a forecast: the diagnostic does not estimate long-run
reserve demand, predict reinstatement, or rank operating regimes.
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Conclusion: aggregate ample is not bank-level ample

e Fact 1: In 2024:Q4, 39.2% of retail-franchise banks, holding 10.4% of sample deposits,
sit below the historical 10% policy-base benchmark.

e Fact 2: The lower tail is broad by bank count, centered on mid-sized
transaction-account-intensive banks, and persistent enough to matter.

¢ Fact 3: Positive-requirement incidence depends on both the rate margin and the
bank-level quantity margin.

» Under zero requirements, the same distribution is a disciplined diagnostic for where
aggregate reserve abundance is least informative about bank-level policy-base
capacity.

» Appendix
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Thank you

Nicholas R. Pusateri
pusaterin@sacredheart.edu

» Appendix » Appendix: sample » Appendix: model » Appendix: robustness
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Resolution




Appendix Navigation

» Transition matrix

» Extended model
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Retail-franchise filter: logic

%

Appendix

Reporting-regime harmonization. Small-account and trust/custody variables change over
time, so the filter harmonizes those fields across reporting regimes.

Retail footprint. A bank has a clear retail footprint if it has at least 1,000 small accounts or if
small deposits are at least 30% of total deposits.

Weak-footprint screens with a moderate-retail carveout. Among banks without a clear
retail footprint, drop those with trust, custody, IBF, or dealer-like markers unless they still show
meaningful retail shares.

Hard specialist exclusions. Exclude custody, dealer, card-bank, finance-company, and
broker-platform institutions regardless of the retail-footprint screen.
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Retail-franchise filter: implementation details

5. Specialist trust/custody screen. Remove banks that combine trust/custody activity with very
weak retail shares and unusually large custody footprints.

6. Borderline retail rescue and mixed-bank inclusion. Retain borderline cases if transaction
accounts, small time deposits, or related retail measures still show a material franchise.

7. Extra custody drop. Remove banks with negligible cash, negligible transaction accounts,
minimal small-deposit activity, and trust/custody markers.

8. Permanence rule. A bank stays in the baseline only if it passes the revised screen in every
observed quarter.

Baseline sample after this screen: 134,879 bank-quarters.

The target is banks with a material retail deposit franchise, not a narrow set of pure retail
specialists.

RRVEREIS » Appendix
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Included vs excluded institutions in 2024:Q4

Included Excluded

Asset share of Call Report universe 80.2% 19.8%
Deposit share of Call Report universe ~ 79.7% 20.3%
Median assets (S billions) 2.23 0.27

Median deposits ($ billions) 1.84 0.23

Median buffer 14.4% 52.6%
Median capital ratio 10.1% 10.8%
Median transaction-account share 30.6% 33.7%
Median small-deposit share 54.2% 61.0%

e The excluded group is larger by count, but much smaller economically.

Appendix
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Reserve construction and weighting conventions

¢ Actual reserves: balances due from Federal Reserve Banks plus currency and coin.

¢ Required reserves: inferred from net transaction accounts under the historical tiered schedule.
o Excessreserves: ER;; = R;; — RR;;.

¢ Policy base: net transaction accounts, not all deposits.

¢ Historical bank-level object: before 2020, threshold p asks whether excess reserves cover the
required-reserve increase from raising the top-tranche rate.

o After March 26, 2020: the same threshold becomes literal reserves over net transaction
accounts.

e Weighting: the main text uses deposits; the appendix reports transaction-account weighting as
areserve-base robustness check.

RRVEIREIS » Appendix
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Transaction-account weighting robustness

1.0
0.8
0.6
0.41

0.2

NTA share surviving threshold

0.01

0 10 20 30 40 50 60
Threshold rho (percent)

—— Pre-lOR —— IOR(RR>0) - IOR (RR=0)

e Weighting by the reserve base strengthens the exposure result because transaction
accounts are more concentrated at thin-buffer banks.
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Excluding the Big Five: quarterly 10% exposure

Deposit share below 10% Bank share below 10%
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Fullsample — — Excluding big five

¢ Excluding the largest five universal banks roughly doubles the deposit-weighted
exposure by 2024:Q4 while barely moving the bank-share series.
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Excluding the Big Five: pooled post-2020 survival

Pre-IOR 10R (RR>0) 10R (RR=0)

0.0

Share of deposits at banks surviving threshold

0 10 20 30 40 50 60 O 10 20 30 40 50 60 O 10 20 30 40 50 60
Threshold rho (percent)

—— Fullsample — — Excluding big five

¢ The hollow lower tail remains in pooled post-2020 data even after dropping the largest
universal banks.
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Quarterly exposure at thin-buffer banks, full sample
0%/
0%
o]
0%
2%

10%-

Share of deposits at banks below threshold

0%

2001 2003 2005 2007 2009 2011 2013 2015 2017 2019 2021 2023 2025

—— Below5% — — Below10% ----- Below 15%
» The post-2022 worsening is especially important, but the full sample clarifies the
regime break around 2020.
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One-quarter transition matrix, post-2020

¢ The lowest bands are sticky, and the top band is very persistent.

Appendix

Next quarter 0-5% 5-10% 10-15%  15%+
From 0-5% 76.0% 14.9% 4.4% 4.6%
From5-10%  23.6% 45.8%  16.8%  13.9%
From 10-15% 10.4% 23.7%  32.6%  33.3%
From 15%+ 1.8% 4.2% 7.1% 86.9%
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Extended portfolio model with loans and capital requirements

Appendix

Funding: deposits D and equity E.

In this specialization, D is also the policy base; in the empirical application, the relevant policy
base is net transaction accounts.

Assets: reserves R, market instrument B, and loans L.

Balance sheet:
R+B+L=D+E

Reserve requirement:
R > pD, ER=R-pD

Capital requirement:
L<k(D+E)

For small changes in p, the loan margin stays fixed and the adjustment still runs through the
(R, B) margin.
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Proof sketch: neutrality in the extended model
 Profit change from a marginal requirement increase:
ATI = (igg — imr) max{0,Ap - D — ER}
e Marginal implicit tax per dollar of deposits:
v = (imr — irr)1{Ap - D > ER}
e Therefore:
<0 &= igg>imr Or Ap-D<ER
e Loans and capital regulation shape levels, but the incidence result still operates on the

same reserve-versus-market margin.
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