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Money Market Turmoil
Allan M. Malz

The federal funds rate is the unsecured overnight rate at which
banks lend to one another in the domestic U.S. market. For several
years after the Fed implemented its crisis-era approach to opera-
tions, it wrestled with a soggy federal funds market: the Fed’s
response to the crisis had made it difficult to keep the funds rate
from dropping through the lower limit of its target range. With
experience, and the introduction of new operational tools, the
funds rate was eventually stabilized near the middle of the target
range.

Beginning in 2018, however, the contrary problem emerged: the
funds rate gradually approached uncomfortably close to the upper
limit, raising the possibility it could breach it, evading the Fed’s
control. In July and September 2019, isolated such breaches actu-
ally occurred as just one sign of a severe liquidity shortage in the
wholesale money markets. Sustained disruption in these markets, in
which large nonfinancial firms, banks, securities dealers, and
money market mutual funds can meet a transitory need for cash or
invest liquid balances, poses risks to the smooth operation of other
parts of the financial system and ultimately to the nonfinancial
economy it supports.
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The tightening in the money markets is just the most recent
manifestation of the fragility and impermanence of an approach to
implementing monetary policy that has been somewhat ad hoc
since its initiation during the crisis. In contrast to the precrisis
operating framework, the current approach is dependent at any
point in time on a particular configuration of money market sup-
ply and demand. When it changes, as is inevitable in response to
shifts in the markets, or to the unintended consequences of policy
shifts, the Fed has also had to adjust the mechanics of how it keeps
market rates near its target. An important mechanism for the
transmission of monetary policy is clear signaling of central bank
intentions, and the frequent changes in the operating framework
work against clarity.

This article sets out how Fed operations and money markets
have evolved in recent years and their implications for normaliz-
ing monetary policy and defining a new long-term operating
regime. The market rigidities induced by postcrisis regulatory
 revisions have interacted with the changing monetary operating
framework and changing market expectations to produce a
 succession of disruptive surprises in the money markets, most
recently the large increases seen in key money market rates in
September 2019.

The revised regulatory framework aims to achieve enduring finan-
cial stability and end the vulnerabilities perpetuated by an overlever-
aged financial system. But by relying on detailed requirements and
proscriptions of specific activities rather than credibly phasing out
explicit and implicit bailout guarantees, it has eroded the functioning
of the money and other financial markets and created obstacles to
any new or revived framework for monetary policy, while contribut-
ing only modestly to financial stability. This represents a substantial
cost of the new regulations that must be set against their putative
benefits, costs that might be acceptable if the regulatory approach
itself did not miss its mark.

The Postcrisis Evolution of U.S. Monetary Operations
Control of short-term interest rates is the core of how the Federal

Open Market Committee (FOMC) has implemented monetary pol-
icy, both before and since the crisis. It targets the market-clearing
funds rate, at which banks can borrow from or lend to one another to
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smooth out routine and seasonal fluctuations in cash holdings and
keep payment systems in balance.1

The funds market is part of the larger, more-or-less integrated
U.S. dollar wholesale money markets. It includes overnight and
short-term secured and unsecured lending between commercial
banks, and between banks and other intermediaries such as dealers,
institutional investors, and money market mutual funds, as well as
Treasury bills. The pre- and postcrisis operating regimes both view
the funds rate as an anchor for other short-term lending rates, so
eroding money market integration is highly problematic.2

The current regime took shape during the crisis as the Fed sought
to retain control of short-term rates while drastically expanding the
amount of reserves. For decades prior to the crisis, the Fed got close
to the desired funds rate by stating a target level for the funds rate
and adding or draining the estimated amount of reserves—deposits
at Federal Reserve district banks—needed to get the market to clear
there. Fluctuations in the supply of and demand for reserves could
be estimated with tolerable accuracy. The public’s knowledge of the
target rate as well as the Fed’s daily operations made the framework
effective in keeping the funds rate near the target, and it was robust
to changes in the financial system over the decades it was in place.

But starting at the end of 2007, the Fed acquired a vast amount of
assets, at first consisting of emergency loans to banks, dealers, and
foreign central banks among others, and from the beginning of 2009,
in even greater size, Treasury and agency mortgage-backed securi-
ties (MBS). These new assets were not a matter of normal monetary
policy. The emergency loans were extended as temporary liquidity
support for key markets and intermediaries. The bond purchases,
carried out in a sequence of large-scale asset purchases (LSAPs)
through 2014, aimed, not to influence short-term rates, which by
then were loosely governed by interest on excess reserves (IOER),
but to push down long-term interest rates.

The large volume of reserves issued as the liability counterpart to
these assets would normally have been expected to lead to a sharp

1Ihrig, Meade, and Weinbach (2015) is a clear and succinct overview of the pre-
and postcrisis framework and its rationale, written around the time of the
attempted transition to policy normalization.
2See Duffie and Krishnamurthy (2016) on the importance and extent of money-
market integration following the crisis.
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decline in the fed funds rate. To ward off the as-yet unwanted loos-
ening of its monetary stance that could result from a massive increase
in its balance sheet,3 the Fed began in October 2008 to pay IOER,
remunerating banks for holding a risk-free alternative not only to
other money-market lending, but to business and household lending,
making reserve balances attractive to suddenly risk-averse intermedi-
aries during the crisis. IOER would also set a lower limit or floor on
the funds rate and keep it from straying too far from the target rate.
An alternative investment for banks’ cash balances would have to pay
at least the IOER rate, while rates on alternatives that paid more
would be bid lower.

In the event, bank lending did not expand, but most banks were
not as eager as expected to acquire additional reserves and earn
IOER. U.S.-domiciled banks, but not foreign banking organizations
(FBOs), are subject to Federal Deposit Insurance Corporation
(FDIC) deposit insurance fees on all assets, including reserves.
Banks in the Federal Home Loan Bank System (FHLBs) aren’t
 eligible to earn interest on their reserves at the Fed.

So the funds market shrank drastically, with FHLBs lending their
uninvested mortgage-loan proceeds to FBOs, and domestic banks
content to hold a larger stock of reserves than before the crisis, but
for the most part not actively bidding for more.4 As a result, the funds
rate stayed well below IOER. U.S. banks were at first not only reluc-
tant to add additional risky loan assets to their balance sheets. They
didn’t even wish to add safe reserve balances on which they would
earn the spread between IOER and the funds rate. Eventually, as
regulatory changes introduced later on came into force, reserve bal-
ances came to be disproportionally concentrated on the balance
sheets of FBOs and large U.S. banks.5

With IOER not fully effective as an anchor for the funds rate, the
Fed began to target a range rather than a level for the funds rate, and
in 2013 introduced an additional operational tool, overnight reverse
repos (ON RRPs), through which it drains reserves by borrowing
from a wide range of intermediaries, not just banks, at a specified rate

3The European Central Bank had raised rates as recently as mid-2008 following
a rapid run-up in commodity prices.
4A time series of fed funds lending volumes by lender is available at
www.newyorkfed.org/fed-funds-lending/index.html.
5See the discussion of liquidity regulation below.
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generally equal to the lower limit of the range. ON RRPs have been
used in significant volumes only sporadically.

The funds rate, with isolated exceptions, remained confined until
early 2018 near the midpoint of its target range, even through the
rate hikes that began at the end of 2015 (Figure 1). The use of a
range, and the tendency of the funds rate to trade near its midpoint,
was optically similar to the Fed’s precrisis framework in permitting
the funds rate to fluctuate narrowly at a desired level, and to symmet-
ric corridor systems found in other countries. But it was also quite
different in that the upper limit of the range, the level at which IOER
was also set, was at least initially intended to be the lower limit.
Rather than serving as a ceiling on rates, IOER was a mechanism to
keep the funds rate from falling even lower, in a market awash in
reserves, through an arbitrage that remained incomplete.6

6The system has been termed “a floor and a subfloor” to distinguish it from a cor-
ridor system. Bindseil (2016: 209f.) refers to it as “a corridor of two same-sided
standing facility rates,” here liquidity-absorbing facilities. See Selgin (2018) on
the evolution of the Fed’s approach during the crisis.

FIGURE 1
Effective Fed Funds and Funds Target Range 

(November 3, 2008, to June 7, 2018)

Source: Bloomberg LP.
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The Recent Turmoil in the Money Markets
The turmoil that began in mid-September 2019 has been centered

in the repo market, in which short-term loans are secured by high-
quality bonds, generally Treasuries or MBS. Securities dealers,
traders, and many investors finance holdings of Treasury securities
by borrowing in the repo markets, using the bonds as collateral. Repo
is a much larger market than fed funds, accounts for over half of deal-
ers’ funding, and is a major component of money market mutual fund
assets.7 Prior to the crisis, the Fed sought to control short-term rates
by operating in the repo market, rather than directly in the funds
market, so money market integration was central to its success in
implementing policy.

The repo rate should trade at least a bit below the funds rate, as it
generally did before the crisis, because repo transactions are secured,
while funds trades are not. Reserves are claims on the Fed, but fed
funds liabilities to other banks are just unsecured claims. In 2018, the
repo rate, which in spite of being secured had generally been higher
than the soggy funds rate since the crisis, returned a bit closer to its
expected relationship, near but at least at times slightly lower than
the funds rate. But the anomalous positive spread of repo over the
funds rate persisted even during this time of apparent smooth
 functioning of the framework (Figure 2).

In late 2016, the funds rate began drifting gradually toward the
upper limit of the rising fed funds target range. In October 2017, the
FOMC initiated a further step toward normalization: a gradual
runoff of assets, slowing the reinvestment of bonds as they mature or
pay down. Some liability positions had to decline apace, primarily
reserves.

By early 2018, the upward pressure on the funds rate became
 pronounced enough that the FOMC attempted to offset it by lower-
ing the IOER rate, which had coincided with the upper limit, at first
to 5, then to 10, 15, and most recently to 20 basis points below it,
leaving it now just 5 basis points higher than the lower

7As of mid-2019, repo borrowing represented 51.1 percent of U.S. dealers’
$3.49 trillion in liabilities, and repo lending 35.3 percent of money market funds’
$3.21 trillion in assets (see the Fed’s Financial Accounts of the United States at
www.federalreserve.gov/releases/z1/current/default.htm, Tables L. 121 and
L. 130).
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limit.8 The expectation was that even if arbitrage can’t fully coax
banks into acquiring reserve balances in the funds market when rates
are lower than IOER, perhaps it will at least reduce demand and coax
them into selling reserves when the funds rate is higher. Lowering
IOER within the target range should therefore also depress rates on
T-bills, repo, and other money market substitutes relative to reserves.

With these tweaks, and stronger demand for reserves, the funds
rate appeared for a time to be constrained to trade at a rate very close
to IOER, in contrast to its previous behavior of trading somewhat
below IOER. Superficially, this may have appeared to be only a
small change. The funds rate returned closer to the center of the
range, but with some room to exceed IOER while remaining within
the range (Figure 2). After the successful lifting of rates since 2015,

FIGURE 2
Effective Fed Funds and Repo Rates, and Funds

Target Range (November 3, 2017, to January 25, 2019)

Note: GCF repo: overnight DTCC GCF Repo Index, Treasury collateral.
Source: Bloomberg LP.

8The first reduction in IOER relative to the upper range followed the June 2018
meeting. It was lowered again at the September 2018, April/May 2019, and
September 2019 meetings.
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the operating framework seemed to be working well.9 For a time, the
funds rate barely fluctuated at all. If it had continued to trade virtu-
ally without fluctuation, the funds rate would have been more akin
to another administered rate. It would lose much of its remaining
appearance as a market rate and its role, and what it adds to that of
IOER, would become less clear.

The tightening of money markets led to the March 2019 FOMC
decision to halt the slow runoff of assets on its balance sheet that had
been in progress since 2017, as well as announcements that it is ready
to resume asset purchases sooner than expected. It has been a factor
in the rate cuts that resumed at the end of July 2019. Policy tighten-
ing had come not only from higher fed funds targets, but from tighter
money markets overall and from changes in expectations.

Month- and quarter-end pressures had in recent years typically
depressed the funds rate as banks, especially FBOs, lightened up on
funds arbitrage trading near balance-sheet reporting dates (Munyan
2015). But demand for reserves has strengthened enough so that the
funds rate has been at least as high as IOER on every business day
since the beginning of 2019 and has exceeded it consistently since
late March. The IOER rate, which was originally intended to act as a
floor on rates—and didn’t—and was later intended to draw other
overnight rates upward but act as a ceiling on rates, was now
lower than the funds rate and its liquidity absorbing function
 counterproductive.

After tightening a bit on September 16, rates on overnight repos
spiked up hundreds of basis points the next day. These market moves
were shocking. Smaller fluctuations in repo rates are not unusual at
month-end and other bank balance sheet reporting dates.10 But
these were extreme and occurred in the middle of a month. Trades
were recorded at 10 percent, yet banks did not step in to substitute
secured repo lending for reserves. IOER had proven ineffective in
anchoring rates in both loose and tight money markets (Figure 3).

9Williamson (2019c) notes that “if we judge the performance of an interest-rate-
targeting regime by success in pegging all overnight rates to the FOMC’s target,
then this floor system worked well for only a few months in late 2018.” However,
the generally positive spread of the repo over the funds rate was anomalous
even then.
10An unusually large spike of over 250 basis points, but isolated and smaller than
the recent ones, occurred on the last day of 2018, in a premonition of the
September 2019 shocks.
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The Fed responded, beginning on September 17, by conducting
repo operations on an increasingly aggressive scale. The Fed had
used repos routinely in precrisis operations to temporarily add
reserves to the banking system, but not in the past decade, and the
average daily amount was now 10 times greater.11 On October 11,
the FOMC committed itself to continuing these operations at least
through January 2020. It also announced its intention to begin, in
addition, regular outright purchases of Treasury bills until further
notice. Like the LSAP programs of 2008–13, these are permanent
additions of securities and reserves to the Fed’s balance sheet. Unlike
the LSAPs, they are not aimed at implementing monetary easing, but
are an effort to maintain the current monetary stance. The initial
 volume of purchases will be quite large: $60 billion per month.
These responses to the turmoil were accompanied by a restatement

11The New York Fed conducted an average of $60.7 billion in overnight Treasury
repo in daily operations between September 17 and November 5, 2019, in addi-
tion to smaller volumes of term repo, generally 2 weeks, and repo using MBS
 collateral. The average was $6.0 billion between September 20, 2001, and
August 9, 2007.

FIGURE 3
Repo Market Shocks 

(November 28, 2018, to October 23, 2019)

Source: Bloomberg LP.
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of the Fed’s commitment to keep reserves plentiful—“ample,” as the
Fed expresses it—now implicitly estimated as a volume equal to their
early September level of $1.45 trillion.12 The Fed had stated in
January 2019 that it uses the funds rate as its primary tool for imple-
menting monetary policy changes and IOER as its primary tool for
controlling the funds rate,13 and it reiterated that stance now.

Many market participants were puzzled by the sudden shortage of
cash and believe repo rates remain susceptible to large swings. The
funds rate hasn’t to date pierced the upper limit of the target range
by more than a few basis points, and that on only three occasions
coinciding with FOMC meeting dates. But even with the large infu-
sions of reserves that began in September and with the funds rate
having moved well below the upper limit, confidence has eroded that
the funds rate can’t persistently rise above it if reserve demand
 continues to increase.

Causes of the Tightening in the Money Markets
The shift beginning in early 2018 from soggy to tight money mar-

kets came as a surprise. The immediate triggers of the abrupt
September 2019 repo spikes included transient factors. But a number
of recent changes can be identified that have over time reduced the
supply and increased the demand for reserves and brought about an
overall tightening of money markets. The relative demand for reserves
via-à-vis other money market assets is also shifting in ways that are hard
to disentangle. The overall impact of these can be best understood with
a widely used reserves supply and demand model (Figure 4).

Banks’ aggregate demand for reserves increases as the cost of
 borrowing—or opportunity cost of lending—them in the funds
 market declines. The funds rate is capped, more or less, at the rarely
used primary credit rate at which member banks can borrow reserves
at the Fed’s discount window.

12The decisions were finalized at the end-October FOMC meeting. See the imple-
mentation note at www.federalreserve.gov/monetarypolicy/fomccalendars.htm and
the New York Fed statement at www.newyorkfed.org/markets/opolicy/operating
_policy_191011. For comparison, in the final phase of quantitative easing in 2013, the
Fed was buying $85 billion of Treasury notes and agency MBS per month, not that
much larger, though consisting of long- rather than short-term securities.
13In its “Statement Regarding Monetary Policy Implementation and Balance
Sheet Normalization,” at www.federalreserve.gov/newsevents/pressreleases
/monetary20190130c.htm.
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The market-clearing level of the funds rate is then determined by
the amount of reserves in the banking system, represented by the
vertical supply curve. With reserves ample, it intersects the demand
curve in a relatively flat region. Moderate variations in supply will
then have little to no impact on the funds rate. But if the supply of
reserves is less ample than the Fed thinks, relatively small changes in
demand can lead to large changes in the rate. Much therefore
depends on accurate estimates of the demand function.

Supply of Reserves

During the period of slow runoff that began in late 2017 and ended
with the recent spike in repo rates, the overall size of the Fed’s balance
sheet declined by about $700 billion and a corresponding volume of
federal debt was placed with private investors. But reserves can shrink
not only because the Fed, as a matter of policy, reduces total assets.
Reserves can also be displaced by the growth in other Fed liabilities
and have declined by more than assets: $800 billion (Figure 5).14

FIGURE 4
Demand for and Supply of Reserve Balances

F
ed

 F
un

ds
 R

at
e 

(%
)

Volume of Reserves

Primary credit rate
M

inim
ally am

ple reserves

A
m

ple reserves

Net reserve demand

IOER

ON RRP

14These are the so-called autonomous or “absorbing factors, other than reserve
balances” in the Fed’s weekly H.4.1 balance-sheet report. Reserves declined
$796.4 billion between October 18, 2017, and September 11, 2019, while total
assets fell $698.8 billion. Even more tellingly, during the prior three years,
between January 7, 2015, and October 18, 2017, reserves declined $455.2 billion,
but total assets by only $26.6 billion.
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One major liability, the U.S. Treasury’s deposit or General
Account (TGA), fluctuates widely as tax payments flow in and
 disbursements out. Both the volatility and typical size of the account
have increased over the past decade, in part because the Treasury has
moved cash balances from commercial banks to the Fed. The TGA
is also used by the Treasury to cope with the recurrent debt-limit
confrontations with Congress, by issuing T-bills when the limit has
been raised, depositing the proceeds, and then drawing down the
account when political tensions resume.

The foreign reverse repo (RRP) account, an investment vehicle of
long standing available to foreign central banks to deploy their U.S.
dollar reserves, has also grown. The relative attractiveness of foreign
RRPs has increased as the U.S. yield curve has flattened and repo
rates have risen relative to other money market rates. The account
has been growing since the crisis, and that growth has accelerated
over the past year. The Fed can constrain the program but has
instead in recent years removed limits.15

15See Selgin (2019b), Nelson (2019b), Pozsar (2019b), and Williamson (2019a,
2019b) on the roles of the TGA and foreign RRP programs in absorbing Fed bal-
ance sheet since the crisis.

FIGURE 5
Federal Reserve Liabilities 

(January 3, 2007, to November 13, 2019)

Note: Weekly (Wednesdays).
Source: Federal Reserve Board, H.4.1 release.
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Currency in circulation, finally, grows steadily to keep pace with
the long-term growth of the economy and rise in the price level.
These three nonreserve absorbing factors have together displaced
roughly $100 billion in reserves since the end of 2017, a material but
not large amount relative to the shrinking of the Fed’s balance sheet.
However, with a smaller balance sheet, the roughly $650 billion of
balance sheet the TGA and foreign RRP occupy become more prob-
lematic if they constrain the Fed but serve no clear purpose related
to monetary policy. Moreover, the wide variability of nonreserve
 liabilities, due especially to the TGA, causes proportionally larger
variability in reserves as the Fed’s balance sheet shrinks.

Federal Debt and the Demand for Reserves

Another change has been the acceleration in Federal debt
issuance and particularly of T-bills, which puts upward pressure on
money market rates generally and changes the relationships among
different money market rates. Corporate tax payments in mid-
September may have increased inflows to the TGA and led to reduc-
tions in repo lending by money funds as investors drew down
holdings. High Treasury debt issuance, particularly T-bills, at the
same time the Fed was reducing its holdings, increased the demand
for repo borrowing by dealers to finance inventories. These forces
added to upward pressure on the repo rate (Pozsar 2018), but are not
likely to have been dominant factors in the medium term, as the net
issuance and tax payments were neither unprecedented nor even
exceptionally large for the past decade (Figure 6).

Regulation and the Demand for Reserves

Countervailing regulatory forces are also altering the demand for
reserves as well as for Treasury bills and other money market
 instruments. Ongoing regulatory and supervisory developments have
generally been increasing reserve demand, that is, shifting the
demand curve out and raising the lowest funds rate at which the mar-
ket clears with ample reserves in the system. In addition, they shift
demand away from money-market substitutes, including T-bills and
reverse repo, that is, lending in the repo market. There is still consid-
erable uncertainty about postcrisis regulation, but as it continues to
be defined and implemented, upward pressure on the funds rate
 relative to other money market rates will likely  persist.

22025_04_Malz.qxd:19016_Cato  1/27/20  10:46 PM  Page 59



60

Cato Journal

The leverage ratio requires larger banks to finance low-risk, low-
return assets, including excess reserves and reverse repo lending, rel-
atively heavily with equity capital, making them unattractive if the
ratio is binding and money market rates are low relative to the
required anticipated return on banks’ equity.16 It penalizes any effort
by banks to borrow funds and lend in the repo market at elevated
rates. On the other hand, banks can count reserves, other money
market instruments, and high-quality collateral received in a reverse
repo as part of the stock of liquid assets they must maintain to satisfy
the liquidity coverage ratio (LCR).17

Resolution planning rules such as living will requirements, regula-
tory stress tests, and macroprudential rules—all less visible than the

FIGURE 6
U.S. Net Treasury Issuance 

(September 2009 to September 2019)

Note: 6-month moving average.
Source: Securities Industry and Financial Markets Association (SIFMA).
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16The leverage ratio becomes the binding regulatory capital constraint if it is
 calculated to be higher than the minimum capital ratio using risk-weighted
assets. The U.S. leverage ratio rules were introduced with compliance deadlines
in 2018.
17The eligible assets are called high-quality liquid assets (HQLA). The U.S. LCR
was introduced with compliance deadlines in 2017.
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