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L Introduction

The experience of a large number of countries since the mid-1970s has demonstrated
the limited potential that an activist monetary and fiscal policy has in influencing real
macroeconomic performance on a sustained basis. Instead, attention has again turned to

development of capital markets; pension reforms; and risk management have moved to the top
of the reform agenda in many countries.

A key ingredient in achieving greater efficiency and beiter risk management in the
finarcial system is a well-functioning wholesale payments system. Indeed, payments systems
are one of thc most important features of 2 financial system that can centribute to a
strengthening of market discipline in the banking system. Here as elsewhere, the prospect
of a bailout is inimical tc market discipline: if banks expect that they will ultimately be
indemnified for any losses resulting from bad debts, they have no incentive either to insist op
periodic settlement in good funds or to monitor the creditworthiness of their counterparties.
Arrears in payments will continue to mount, both within the banking system and elsewhere in
the economy, and the size of the ultimate cost cf the bailout will grow accordingly. If the
creation of credit through the payments system is unchecked, it frustrates the system’s
purpose of facilitating the exchange of objects of value; it may instead become a mechanism
through which transactors try to obtain a larger share of the eventual bailout. This outcome
can be avoided by a discipline which requires that interbank settlement in good funds—central
bank reserves—be made 21 sufficiently frequent intervals. Furthermore, by strengthening the
payment systems in such a way as to reduce the possibility that payments problems arising in
one institution might cascade over the wholesale payment system and undermine the
soundness of other institutions, central banks have increased their degrees of freedom. Indeed,
the introduction of payments systems with strict settlement discipline will go a long way
toward allowing the central banks to let financial institutions faii, perhaps even those that
are currently perceived as “too big to fail," without threatening the stability of the entire
financial system.

This paper corsiders the lessons that are emesging from payraents systen; reform
cuvently underway in some of the major industrial countries.



II. Some Basic Operating Principles of Wholesale Payments Systems

The purpose of this section is to provide a broad outline of risk and risk-control
features in wholesale payments systems. In net periodic settlement systems, participants
send payment instructions to each other over a period of time and these instructions are
settled only at the end of the period on a net basis. As there is no guarantee of their - .
completion until settlement, payments become final only after settlement. Large-value netting
schemes usually employ a multilateral netting procedure, in which the net amount of a bank
vis-a-vis the clearing group as a whole is calculated.- Netting reduces significantly the need for
good funds, because transactors need only have sufficient volume of the settlement
medium—reserve balances at the central bank—to settle net amounts at the end of a
settlement cycle. Netting arrangements, however, expose the participants to credit risks
as they extend large volumes of payments-related intraday credit toc each other. This
credit is the lubricant of the financial system: it represents the willingness of participants to
accept payment messages, and to send payment messages, on the assumption that the sender
will cover any pet debit obligations at setilement. The settlement of payments, by the delivery
of reserves at periodic, usually daily, intervals is therefore a key test of the solvency and
liquidity of the participants.

The most serious risk in netting systems is the risk of & systemic interruption of
wholesale payments flows, i.e., the risk that the failure to settle by one possibly irsolvent
participant will lead to settlement failures of other solvent participants due to unexpected
liquidity shorttalls. Recognizing the systemic risk inherent in netting schemes, central banks of
the G-10 countries have formulated minimum standards for netting schemes.” These
Lamfalussy standards first stress the legal basis of netting® If netting appears not to be legally
enforceable in the relevant jurisdictions, a counterparty's credit exposure may turn out to be
the sum of the gross exposures. Second, multilateral retting schemes should have adequate
procedures for the maragement of credit acd uquidiiy risks. One way to contain such risks is
to set limits or caps on the size of each participant's net debit position. This will reduce the
possibility and extent of settlement failures. Finally, multilateral netting schemes should have
back-up arrangements to complete settlement in case of failure of a large participant. The non-
defaulting participants then have to cover the shortfall at settlement according to a loss-
sharing rule. To deal effectively with liquidity problems, such loss-sharing rules are often
backed by collateral posted at the clearing house.

?See the Committee on Interbank Netting Schemes of the Central Banks of the Group of Ten
Countries (BIS, 1990).

*The main objective of the Lamfalussy standards are that the participants and the service
providers should have both the incentives and the capability to manage credit and liquidity
risks arising from netting schemes.



In real-time gross settlement or continuous settlement systems (RTGS), each
interbank payment is immediately settled on a gross basis. Since central bank liabilities (good
funds) are the settlement medium in all major wholesale payment systems, real-time gross
settlement occurs on the books of the central banks. The direct finality of gross settlement
prevents settlement failures with their potential systemic consequences. In some RTGS
systems, the central bank, in addition to being settlement agent, grants daylight overdrafts to
the participating banks by guaranteeing all outgoing payments instructions, which preserves
the liquidity and the processing efficiency of net settlement systems. Participants can make
payments throughout the day and only have to square their position or erase their overdraft at
the end of the day.

In the absence of collateral for such daylight overdrafts, however, the central bank
assumes credit risk until the overdrafts are eliminated at the end of the day. Collateral
requirements, or even the more stringent prohibition of overdrafts, minimize the credit risk
within the payment system, but may also significantly reduce the liquidity of the system. If
gocd funds or acceptable collatera! are not avaiiable, the settlement of payments wiil be
delayed until cover is obtained. This may reduce the volume of transactions in money markets
and reduce liquidity iu all the major securities markets. Indeed, in an extreme case it may delay
the seitlement of other paymeunts, and eventually lead to a gridlock of the system.

III. Current Initiatives in R2forming Payment Systems in Selected Industrial
Countries

The payments-related reform efforts underway in the major industrial countries are
motivated by: (1) the systemic risk inherent in discrete-time net settlement arrangements, and
in particular the recognition that the central bank would be obliged to intervene to avoid
systemic disruption should a serious failure occur; and (2) the growing credit-risk exposure of
the central bask in reai-time gross sctilement systems. The main objective of these referms
is to improve the safety features of domestic wholesale payment systems by forcing
banks to internalize the cost of third party risk.*

A bank's exposure to settlement risk on end-of-day settlement systems is eliminated
once it receives payment in central bank funds. Hence, risk can be curtailed by reducing the
size of a bank's exposure or by speeding up the settlement process. The first solution can
be achieved via net sender caps and loss-sharing agreements in legally certain netting systems.
The second solution to reduce settlement risk is to shorten the settlement lag by more frequent
settlements duiing the day or, at the extreme, by immediate settlenient of each payment, i.e., -
real-time gross settlement.

It is useful, therefore, to classify payment systems according to the length of the lag
between initiation of a payment and its settlement by the delivery of central bank funds. In

‘See Passacantando (1991).




discrete-time or net settlement systems, such finality is typically not achieved before the end of
the day. To obtain earlier and intraday finality for part of the payments, net settlement can be
done more frequently during the day. Immediate finality is obtained in continuous-time or real-
time gross settlement systems. But if settlement funds are not available on such systems,
payments are rejected or put in a queuing batch until sufficient funds are raised.
Consequently, there will be a time lag between originating and settling these payments.

Discrete-time payment systems with end-of-day settlement currently dominate in the
industrial countries with the exception of the United States-and Switzerland as shown in
Tables 1 and 2. In the United States, 54 percent of funds transfers was settled on a net basis
and the remaining 46 percent on a gross settlement basis in 1992. Switzerland is the only
major country that settles all large-value payments on an RTGS basis.

It has become generally accepted that systemic risk in wholesale payment systems
can be better controlled in real-time gross settlement systems than in pet settiement
systems. Once the decision to go to an RTGS system has becn made, the size of permissible
overdrafts, the rate of charges for overdrafts, and the type of collateralization has to be set by
the central bank. For exampie, while Japan, Switzerland and the United States have already
implemented an RTGS system, the United Kingdom and France are planning to introduce
RTGS with fully collateralized overdrafts. Belgium, Ireland, Greece, Portugal, and Spain also
have plans to introduce RTGS systems by 1996, but there are currently no plans for RTGS in
Luxembourg.®

In the early 1980s, the increasing attention paid by the U.S. Federal Reserve to the
risks that it incurred in operating the payment system triggered a general interest within the
industrial country central banking community in containing the risk inherent in wholesale
payment systems. Monitoring of overdraft positions by the Federal Reserve Banks in the late
1870s and early 1980s had indicated large and growing overdrafts on their real-time gross
settlement system, Fedwire. Simultaneously, the risk of a systemic failure on CHIPS, the end-
of-day net settlement system for Eurodollar and foreign exchange payments became evident.
Recognizing these risks, the Federal Reserve implemented a twin-track risk reduction
program—placing caps on the amount of uncollateralized overdrafts and pricing the
overdrafts. The Federal Reserve, recognizing the risks that it was bearing in allowing
overdrafts on the Fedwire system, required banks to establish caps for combined Fedwire
overdrafts and net debit positions on CHIPS in March 1986. These caps were stated as
multiples of bank capital; and in succeeding years, the permissible multiples by which
overdrafis may exceed capital have been reduced. Wit the advent of 2 separate risk coutrol -
system on CHIPS, including net debit caps, the caps imposed by the Federal Reserve were
made applicable to Fedwire alone in January 1991. Currently, the caps are defined at varying
multiples of capital across six categories of financial institutions, ranging from those with a

*See Committee of EC Central Bank Governors (1993).



cap of zero to those with a high level of overdrafts—2.25 times capital for overdrafts on any
given day and 1.5 times capital for the average maximum overdraft during a two-week period.

To control risk on CHIPS, the New York Clearing House imposed a system of
bilateral credit limits in 1984, net debit caps in 1986, and loss sharing backed up by
~ collateralization arrangements in 1990. The loss sharing arrangement specifies that each
surviving bank shares in the losses proportional to its share in the sum of bilateral caps granted
to the bank that fails to settle. The loss sharing—which covers only the failure of the bank
with the largest permissible overdrafi—partly internalizes the cost of settlement failure.
Banks have an incentive to monitor the creditworthiness of other banks and to intervene by
reducing their bilateral caps.® However, the Federal Reserve in its role as lender of last resort
may still have to provide liquidity assistance in the case of multiple bank failures in order to
prevent a systemic crisis. In 1995, a further program of risk reduction was launched in which a
20 percent reduction in net debit caps was scheduled to be implemented by January 1997, at
the same time an iacrease in the minimum amount of collateral was imposed.

The major European Union countries have, in the context of discussing the future
monetary system in Burope, declared their strong support for adopting real-time gross
settlenient systems for wholesale payments in Europe. There are three reasons behind this
choice. First, the fast growing volume of payment flows has resulted in massive intraday credit
exposures and consequently a surge in settlement risk in the major countries. Although all
parties acknowledge that substantial risk reduction can be achieved by decentralized risk
controls, such as bilateral and multilateral limits on daylight credit, some Furopean central
banks would like to go further by removing interbank payments-related credit altogether from
the payment system. Other central banks—for example the Banque de France and the
Deutsche Bundesbank— take an intermediate position by requiring RTGS for certain time
critical payments and allowing net settlement for the remaining large-value payments. One
argument advanced oy the Bank of England against net settlement is based on a view of the
“inherently uncentrollable" nature of interbank credit in net settlement systems. When a
receiving bank accepts a payment, it extends an interbank credit to the sending bank until
settlement. Ideally, bilateral caps imposed by the receiving bank to control interbank credit
exposure will be based on the creditworthiness of the sending bank. However, because
payments generated by the sending bank's customers—which are outside the control of the
receiving and sending bank—exceeding the bilateral cap will be blocked, bilateral caps will
also have to take into account the payment traffic between the two banks to avoid significant
settlement delays.” A minimum level of interbank credit is required for the smooth running of

‘See Garber and Weisbrod (1992) and Schoenmaker (1995) for an extensive analysis of risk
management in CHIPS. :

~ "A way out of this problem is to re-route payment flows. A sending bank that has hit the
bilateral receiver cap set by the beneficiary bank can route payments to the beneficiary bank
(continued...)




a net settlement system. There is thus a fundamental conflict between prudential and
operational needs.

Second, the legal status of netting is not beyond doubt in all countries. This problem is
amplified by the introduction of the single market for banking services. The Second Banking
Directive allows for remote access of banks located in one EU country to payment systems in
other EU countries. For net settlement with multinational participation to be safe, the
insolvency law of every country involved has to be adequate. That is far from clear at present.
Although payments settled through gross settlement systems can also be challenged by a
liquidator, the legal risk is manageable as payments from the liquidated bank may be identified
and revoked, but other payments which are already settled will not be affected and the whole
settlement process will thus not be undone at once.

Third, the introduction of RTGS will allow for real-time DVP and hence reduce, if not
elinunzte, settiement risk in securities transactions. While most European countries have, or
are planning to introduce, real-time book-entry systems for the transfer of securities in place,
RTGS systems are needed to ensure the real-time transfar of funds. The move toward RTGS
wsas reinforced by the Ad Hoc Working Group on EC Payment Systems which established the
principle that: "As socn as feasible, every rocmber state should have a real-time gross
settlement system into which as many large-value payments as possible should be channeled."

Co-existence of net and gross settiement

A final, unresolved policy issue is the co-existence of net and gross settlement systems
at the national level. While netting arrangements may contribute to a less costly liquidity
management for commercial banks, gross settlement systems operated by the central bank are
usually the means for such netting schemes to achieve final settlement at the end of the
business day. The United States has long standing experience with netting and RTGS
operating side by side. To avoid compeiitive distertions, the Federal Reserve adopted a twin-
track approach to control payment system risk, as discussed 2bove. Ahead of the introduction
of charges for daylight overdrafts on Fedwire, multilateral caps and loss-sharing were imposed
in CHIPS. Early evidence confirms that there has been little or no migration of payment
volume from Fedwire to CHIPS so far, in response to the daylight overdraft fees.® In
contrast, although Buropean central banks have repeatedly expressed their desire to implement

7(...continued)

via a third bank, which is willing to accept payments from the sending bank and whose
bilateral cap with the beneficiary bank leaves room for these payments. Alternatively, the
sending bank can make collateral available to the beneficiary bank to support any payments
beyond the bilateral cap. However, a heavy use of such re—routmg techniques would defeat
the efficiency of netting systems.

¥See Horii and Summers (1994).



RTGS, commercial banks may still have a preference for net settlement, as netting reduces
significantly the need for liquidity.’ :

Research comparing the cost of net and gross settlement indicates that the cost of
extra liquidity holdings in RTGS could under certain circumstances exceed the benefits of the
obtained reduction in settlement and systemic risk.’® According to the proposals for RTGS in
Europe, banks must collateralize fully any daylight overdrafis to eliminate settlement and
systemic risk. The opportunity cost of tying up securities as collateral is estimated to be
around 25 basis points. Thus, the cost of maintaining sufficient collateral could be
considerable. The alternative is to preserve and improve existing netting schemes. The
expected cost of settlement failures in such netting schemes is calculated as the probability of
bank failure multiplied by the net debit position of the failing bank. The cost of settlement
failures is found to be moderate. The aggregate cost of settlement failures in netting systems
appears to be about half the aggregate cost of collateral holdings in RTGS." Analysis of
different scenarios for the resolution of settiement failures does not significantly alter the
results. Netting systems are thus the lowest cost alternative.

But how can this result be reconciled with the European central banks' preference for
RTGS over net setilement? An important assumption of the analysis is that both the central
bank and ccmmercial banks are risk-neutral, which explains the relatively low cost of
settlement failure. Repeating the calculations with a risk-averse central bank may shift the
balance from net settlemnent to RTGS.

Alternatively, a central bank may wish to reduce its role as lender of last resort in the
payment system to strengthen market discipline. The lack of supervisory powers for a
prospective European Central Bank suggests that a minimal lender of last resort role is
foreseen for the European Central Bank "> The obvious way to obtain such minimal
intervention is to hak domestic RTGS svstems without daylight credit exposures. If safer and
more expensive payment systerms lead to less banking regulation and supervision, the balance
between netting and RTGS is not clear-cut. The potential benefits from a more permissive and
less distortionary regulatory system could outweigh the extra cost of RTGS. 1

°See Committee of EC Central Bank Governors (1992a), (1993)and EMI(1995).
¥See Schoenmaker {1995).

"See Schoenmaker (1995). It should be noted that potential further risk-reductions in RTGS
systems via DVP-mechanisms are not included in this estimation.

"See Folkerts-Landau and Garber (1992).

See Schoenmaker (1995).




IV. The International Dimension: Settlement of Foreign Exchange Transactions

Foreign exchange markets are the deepest and most liquid financial markets, indeed,
they are the only truly global markets. Forex markets are decentralized and a significant part
of forex trading is carried out between dealers. The settlement of forex transactions raises
significant systemic risk concerns, owing to the relatively large daily volumes involved. The
two legs of foreign exchange transactions have to be settled in the national payment systems
of the two respective currencies. The volume of payment transactions related to forex trade is
substantial. In the case of the United States, for example, international transactions amount to
more than a third of total transactions. The surge in forex trading over the last decade is thus
one of the major factors behind increasing payment volumes.

The main risk in the settlement of forex transactions is that one party settles its part,
while the other party fails to do so. This is the so-called Herstatt risk. In 1974, Bankhaus
Herstatt, a small German bank active in the forex market, went into liquidation after the
European leg of its forex trades was irrevocably settled, bat before the dollar leg was settled
through CHIPS. Herstatt or cross-currency settlement risk is largely caused by non-
overlapping operating hours of the major payment systems, wiich in turn is due to differences
in the time zones in which the major central banks arc located. Hence the simultaneous
seitlement of the two currency legs is delayed. Another problem is lack of intraday finality in
some payment sysiems. Even if payment systems have overlapping opening hours,
simultanecus settlement is not achieved when one of the systems does not certle in good funds
before the end of the day. The current payment system reforms are aimed at improving
intraday finality either by moving to real-time gross settlement or by implementing the
Lamfalussy standards for netting schemes.

The Noél Report explores different institutional approaches to reduce or eiiminate
Herstati risk.'* One of the options js (o extend the operating hours of domestic paywent
systems. The Bank of Japan recently extended the operating hours for BOJ-NET by two
hours until 5:00 p.m. Tokyo time, while the Federal Reserve has announced that it will expand
Fedwire operating hours by opening eight hours earlier at 12:30 a.m. EST frcm late 1997. In
combination, the overlap of the Japanese and U.S. settlement periods will then be two and a
half hours, given a 14 hour time difference. Moreover, Fedwire will be open throughout the
Buropean business day. But extension of opening hours is not sufficient in itself. Linkages
between real-time gross settlement systems have to be established to achieve simultaneous
settlement or payment-versus-payment (PVP). Such linking of RTGS systems is, however,
not without problems. First, access to cash via the central bank and/or the money market need
to overlap to obtain PVP, because banks need a mechanism for raising additional tunds when
they are confronted with unexpectedly large payment outflows. Second, liquidity shocks could
easily be transmitted across borders when domestic RTGS systems are linked. Settlement

*See Committee on Payment and Settlement Systems of the Central Banks of the Group of
Ten countries (1993a).
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delays resulting from a liquidity shock in one system could, for example, cause settlement
delays in other systems that are linked to it.**

An alternative route to reduce Herstatt risk is to employ multi-currency netting
schemes. Examples of such multilateral netting schemes are ECHO in London and Multinet in
Chicago. ECHO started its operations in 1995, while it is expected that Maultinet will go live in
1996. Estimates indicate that multilateral netting can reduce settlement volume by 75 percent
on average.'® This also generates substantial savings in settlement costs. However, the
settlement of the net amounts is still subject to Herstatt risk. To comply with the Lamfalussy
standards for multilateral netting schemes, participants are obliged to arrange firm financing
for the largest net payment owed to the clearing house. This payment amount can be
considerable, even after netting. It is estimated that the largest single payment can amount to
about $1.5 billion for ECHO and Multinet."’

A first option to cover the largest single payment is to rely on credit lines provided by
the participants. If a settlement failure occurs, then the clearing house can call upon these
credit Jines. But central banks have argued that such credit lines do not constitute firm
financing. Moreover, this solution relies on borrowing to cover a settlemeni shortfall.
Because markets may be disrupted as a result of the failure of a large parucipant to settie, or
they may already be closed, it is unclear whether such borrowing can be obtained when
needed at short notice. A second option is to collateralize the largest possible net payment
obligation in full in advance. ECHO maintains, for example, U.S. Treasury securities with
some New York money center banks. These securities can be used as collateral for emergency
lending to cover a settlement shortfall. If the settlement shortfall is in another currency than
the U.S. dollar, the proceeds can be converted to that currency via a foreign exchange swap.
It is clear that the extra cost of maintaining such a large pool of collateral is considerable.
Finally, a third option is to arrange a simultaneous exchange of the currencies via PVP. If a
participant fails to deliver one of the currencies by a set time, the other currencies can be
withheld until the first payment is made. The withheld currencies can be used as collateral to
support any borrowing by the clearing house to cover its payment obligations in the currency
in which there was a fail.

PFor example, suppose that dollars due for delivery in New York are not settled because of a
failure to settle in Tokyo. This may create a problem i the dollar settlement system as the
recipient must scramble for funds to cover outgoing dollar payments.

~ 15See Glass (1994).

"’See Duncan (1994) and Glass (1994).
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V. Payments System Reform and the Availability and Cost of Intraday Liquidity

A common principle underlying the introduction of RTGS in Europe is a strict
adherence to the principle that there be no extensions of uncovered daylight credit to the
participating banks. Banks must have reserves or collateral at the central bank before they can
make payments. If settlement funds in the form of reserves or collateral are not available, a
bank will have to delay its outgoing payments until it has received incoming payments or
raised fresh funds. Delay of settlement by one bank may lead to fiirther settlemént delays by
other banks due to a lack of incoming funds from that bank, and eventually to a standstill or
gridlock of the payments flow. Furthermore, frequent and long settlement delays would defeat
the purpose of the introduction of RTGS, namely direct finality of payments. A certain
amount of intraday liquidity is crucial for the smooth running of an RTGS system.

Table 1 shows the available sources of intraday liquidity in our sample of countries. In
all couatries, banks are, or will be, allowed to use their reserves for settlement purposes
during the day. In addition, centra! banks in France, Germany, taly, the United Kingdom and
the Urited States grant, or will grant, daylight overdraits to banks participating in the RTGS
system. In the U.S., the Federal Reserve has adopted a system of charging for such daylight
overdrails, while the European central banks will implement a collateral requirement for
daylight overdrafts."®

The introduction of RTGS based on the cover principle will demand active liquidity
management by banks and may require a more frequent injection of reserves by the central
bank during the day to avoid a build-up of intraday liquidity shortfalls. At the moment, central
banks generally aim to eliminate liquidity shortages in the course of the day to enable banks to
square their end-of-day position or to meet reserve requirements imposed on them.*® A
general liquidity shortage in the money market during the day could cauvse settlement delays.

"*The Federal Reserve started to charge an explicit intra-day fee of ten basis points for banks'
average daylight overdrafts in April 1994, which was subsequently increased to fifteen basis
points in April 1995. Early experience with fees for daylight overdrafts on Fedwire indicates a
steep decline in the use of daylight overdrafts. As discussed in section II1.1, peak overdrafts
fell on average by 40 percent after the introduction of the ten basis points fee, but there was
no sigaificant decline after the increase to fifteen basis points.

“For example, when repurchase agreements or bills obtained by the central bank in its open
market operations mature, they are usually repaid at the beginning of the value day, thereby
creating a reserve flow from the banking sector to the central bank early in the morning. New
operations, which generate new reserves, may be made later in the day. A reserve shortage
therefore exists from the time that the old operations mature until the time that the new
operations are executed.
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To illustrate this poiat, suppose that banks have pledged $10 billion of securities as
collateral at the central bank. Suppose further that a minimum amount of $8 billion of intraday
liquidity is needed for a timely settlement of payments. If there is a shortage in the money
market of say $4 billion during the day, the payment system will effectively have to operate on
$6 billion of intraday liquidity rather than the $10 billion provided by the banks, and this can
severely delay the settlement of payments. Central banks will thus have to relieve shortages
caused by payments to the Treasury or currency flows almost instantaneously to avoid
settlement delays in an RTGS environment, unless banks top up their eligible paper holdings
to avoid the problem on average.® Moreover, a well-functioning daylight interbank market is
needed to redistribute reserves from surplus banks to deficit banks: even if the central bank
relieves the shortage and injects $4 billion of reserves into the money market, a mechanism
such as the interbank market will be needed to channel funds to banks that need them to make
payments.?!

Sources of intraday liquidity

Reservcs held at the central bank are maintained by banks either under a binding
monetary reserve requirement imposed by the central bank or as a voluntary clearing balance.
During the iast decade, ikere Lias heen a globa! tread to lower binding reserve requirements to
avoid distortions—notabiy disintermediation and de-localization—created by such
requiremenis. Will future reserve holdings, whether required or voluntary, provide sufficient
intraday liquidity to support RTGS systems? Whether there is sufficient liquidity depends
mainly on the amount of reserves held and the payment volume in a particular country.
Countries with well-developed financial markets that generate a substantial payment volume
need more reserves for the smooth running of an RTGS system than countries with a
relatively small payment volume.?

Az a second source of intraday liquidity in the newly designed RTGS svstems, central
banks will provide collateralized daylight overdrafts. The central bank then effectively
converts collateral piedged by commercial banks into central bank money that can be used for
settlement during the day. A crucial issue centers on which securities are classified as eligible
for use as collateral. In selecting the range of eligible securities, the central bank looks

**The need for active central bank intervention to relieve money market shortages may be less
pressing when sufficiently large back-up facilities, such as unused Lombard credit (see below),
are available.

“'If banks that need funds to make payments have fully used their interbank credit lines with all
o'the; banks, they will not have access to the newly injected liquidity in the money market.

ZThis relationship will be positive, though non-linear. For example, it might follow the
square-root relationship of a simple inventory model.
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principally at the creditworthiness of the issuer.? It is, therefore, no surprise that government
securities appear prominently. on the list of eligible securities, as reported in Table 7. While
France and Italy restrict, at least initially, the range of eligible securities to government issues,
Germany and the United Kingdom also accept other marketable assets as collateral. In
Germany, commercial banks are allowed to use unused Lombard loan facilities for payment
cover during the day. Lombard loans are granted by the Bundesbank against the pledging of
government securities (T-bills, Treasury bonds and Treasury discount paper), bills of
exchange and eligible bonds.* The Bank of England will accept U.K. Treasury bills, eligible
local authority bills and eligible bank bills as collateral.* This is basically the same range of -
assets that the Bank is prepared to buy in its daily open market operations. In addition, UK.
gilts denominated in pound sterling and U.K. foreign currency marketable debt will be
accepted by the Bank as collateral for daylight overdrafts.®

The cost and availability of intraday liquidity f

Because intraday liquidity balances are costly to maintair;, banks have an inceative to
ecouomize on their liquidity holdings. Collateral r°quirenents involve an opportunity cost
because securities offered as collateral are tied up in the payment system and are no longer
available for alternative purposes, such as trading, during the day.?’ Moreover, securities
eligible as collateral typically trade with a liquidity premium compared to ineligible securities
with similar risk characteristics. If the range of securities is narrow compared to the amount of
intraday liquidity needed, this liquidity premium can be substantial.

ZQther factors that may be taken into account are interest risk and foreign exchange risk. Fer
exzmple, the value of bonds is more sensitive to changes in interest rates or interest rate
expectations than the value of bills. A central bank can try to protect itself by giving a haircut
on its evaluation of riskier assets.

*Eligible bills are backed by three parties "known to be solvent," i.e. subject to audit, with a
maturity of under three months. Bonds that meet certain minimum standards, such as
creditworthiness of issuer and marketability, are eligible as collateral. These bonds are
typically issued by state or government-related banks.

Eligible bank bills are commercial bills that are guaranteed, or accepted, by a U.K. bank,
*See Bank of England (1994).

*’Both the Bank of England and the Banque de France are prepared to release securities that
banks wish to trade and to accept substitute securities intra-day. Although their book-entry
systems can handle such transfers in principle, the question is how much time will be needed
and how much it will cost.
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The actual cost of intraday liquidity is also influenced by the stage of development of
the financial market. Well-developed financial markets generate larger payment flows and
hence have a larger absolute need for intraday liquidity. Furthermore, well-developed markets
create more trading opportunities for securities (which are tied up as collateral) and thus
increase the opportunity cost of collateral.

To illustrate the relationship between the cost and the amount of intraday liquidity, we
analyze three different cases. The first, Switzerland, is an example of RTGS that operates only
with reserves. In the second case, the United Kingdom, the main source of intraday liquidity
will come from collateral holdings. The third case, Germany, involves a combination of high
reserve balances and large collateral holdings.

Before ihe introduction of SIC, the new RTGS system in Switzerland, banks held
reserve balances on the order of Sw F8 billion at the Swiss National Bank. The combined
effects of introducing SIC and lowering reserve requirements led to a sharp decline in reserve
balances. Balances have dropped to about Sw F2 billion. The daily turnover-ratio of reserves
is about 60 to 70 times per day on an average day and up to 100 times on peak days.?® Swiss
banks keep the level of reserves to a minimum by just meeting the low reserve requirement.”
Banks prefer to optimize theit payment flows aad to rely on queuing facilities, rather than
acquire additicnai reserve balances at a cost equal to the short-term interest rate. Examples of
mechanisms to optimize payment flows are changing the input sequence of payment orders or
splitting large payments. In addition, some large Swiss banks bilaterally net some payments on
an informal basis to reduce their payment volume. The heavy reliance on the queuing faciiity
has led to delays in the settlement of payments. As long as banks face an opportunity cost of
the full interest foregone on free reserves, they are not likely to increase their reserve balances.
The delays in SIC can, therefore, be expected to continue.

In the Uniied Kingdom, CHAPS plans to shift from net settiement to ETGS in 1995-
96. During 1994, the daily payment flow on CHAPS averaged about £100 biliion. Initial
estimates indicate that U.K. banks will need about £10 billion of intraday liquidity to
guarantee timely settlement of payments under RTGS. The current reserve holdings by banks
amount to £1.4 billion, so banks must pledge collateral up to £8.6 billion. As explained above,
collateral holdings are costly for banks to maintain. There is some partial evidence that the
opportunity cost of collateral amounts to 25 basis points on an annual basis. One of the major
categories of securities that can be used as collateral is eligible bank bills. The first type of
evidence is to compare the discount rate on eligible bills with the rate on non-eligible bills.

%Vital (1994).

®The Swiss National Bank (Monthly Bulletin, July 1994) reports that the banking system as a
whole was holdmg 25 to 30 percent excess reserves in the first half of 1994. However, the
figures vary depending on bank category. The large banks, for example, have reduced their
excess liquidity toward zero since the beginning of 1993.
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This yield differential is presently about 25 basis points. The second type of evidence is to
compare the yield on eligible bills with the yield on equivalent money market assets; such as
CDs. Over the last three years, this spread has ranged from 0 to 50 basis points and has also
averaged around 25 basis points. Assuming that the collateral constraint is binding, the total
annualized cost of collateral holdings of £8.6 billion would then be £21.5 million.*

In Germany, banks are required to maintain relatively high reserve balances of DM42
billion. In addition, German banks have lodged about DM440 billion in securities at the
Bundesbank. While on average DM140 billion of these securities is used for open market
operations, the remaining DM300 billion is available for Lombard credit lines (overnight and
intraday). The available amount of reserves and collateral is large compared to the average
daily payment flow of DM600 billion in EAF. Furthermore, the opportunity cost of pledging
collateral is relatively low in Germany, since German financial markets are less developed. At
the moment the cost of intraday liquidity is not very large for German banks, but this may
change in the future with more active financial markets and rising payment volumes.

*The cost is calculated over the inciemental amount of securities needed under RTGS. Bauks
are currently holding certain eligible securities for particular purposes, e.g., for open market
operations with the Bank of England or for liquidity management. We assume that banks wil!
continue to hold these securities available for these purposes and will demand extra securities
to be used as collateral in the payment system. In the next section, we analyze the impact of
this extra demand on the liquidity premium for a generic European payments system.

In the case of the U.K.,there may in fact be no need for the banks to acquire incremental
eligible securities to cover the day's payment overdrafts. The domestic settlement banks (all
CHAPS setiiement banks except Citibank, Deutsche Bank, and Credit Lyonnais) keep £1
biilion as a cash ratio deposit with the Bank of England and £1.5 billion in Treasury bills and
£7.5 billion in eligible bank bilis as ‘primary liquid assets' to meet a liquid asset ratio for
prudential reasons. There is no officially published liquidity requirement, but the Bank of
England requires the large clearing banks to keep about 8 percent of eligible liabilities in
primary liquid assets. The exact percentage varies from bank to bank and is set by the Bank
of England. In addition clearing banks keep £7.8 billion of gilts. All these assets can be used
as collateral for overdrafts while still satisfying the primary liquidity requirement; so £17.8
billion is already available compared to the £10 billion estimated as necessary for the payment
systew.

Only if banks use their stock of liquid assets for active liquidity management during the day
might there be an incremental demand for securities eligible for collateralizing overdrafts. It
may be that the curcent liquid securiiy holdings are to cover an extreme need for overnight
funds in the presence of a liquidity shortage. If such an event indeed occurred, there might be

overdrafts. To cover this worst case scenario, banks might increase their normal stock of
eligible securities.
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VI. The Impact of RTGS on Liquidity of Financial Markets

The United States and the European countries have embarked on two different
methods for reducing the risk faced by central bank from RTGS payment systems.* The
United States Federal Reserve has decided to permit uncollateralized overdrafts, but it levies a -
charge for the average amount of overdrafts during the day. Various European central banks
will permit overdrafts collateralized by eligible paper, but without a finance charge. Thus, the
European central banks will eliminate their day-to-day credit risks in operating their RTGS
systems, but they will forego revenue from overdrafts. The Federal Reserve will continue to
bear credit risk, but it will be partially compensated by the overdraft receipts.*> Both methods
provide incentives to users of the payment system to avoid tapping daylight central bank
credit.

Aside from differing in their effect on central bank credit risk, the two merhods alsc
will have different impacts on the pricing of money market .astruments. Specifically, the
Federal Reserve method will tend io increase the yields on Treasury securities relative to non-
Tieasury securities, while the European method will tend to reduce the yields on Treasury
securities and other eligible secarities relative to nco-Treasury securities. In additicn, in the
United States, bid-ask spreads on Treasury and other liquid securities should widen more than
bid-ask spreads on less liuid securities. In Europe, bid-ask spreads cn eligible securities will
widen by less than spreads on ineligible securities. :

Charges for overdrafts

For the intuition behind these results, we first consider the system in the United States.
Treasury securities typically are the most liquid and therefore carry a hquidity premium in their
prices, a relatively low yield. and relatively narrow bid-ask spreads. Liquidity is provided by 2
massive trading and dealer financing operation for Treasury securities, which means that it is
precisely trades in Treasury securities that generate a large share of the overdrafts in the
payment systems. Alternatively stated, the existence of unpriced overdraft facilities in the
payment systems is one of the underpinnings of Treasury security liquidity.

*Japan, whose payment systems are almost entirely on a net settlement basis, has not yet
embarked on a similar rigk contesl policy, though the Bank of Jupas is interested in
strengthening its RTGS operation. See Anzai (1996).

*¥fo complete 2 commercial bank analogy, the Federal Reserve might wish to hold these

_ added revenues to accumulate a loss reserve sufficient to cover the losses that it perceives it
may incur on the payment system through overdrafts. If, instead, it passes the revenue
through to the Treasury as profit, it may later require a capital injection from the Treasury if
the losses that it fears ever materialize.
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In the case of the United States, charging for overdrafts amounts to a charge on the
most liquid securities, for it is they that generate the largest share of total payment volume.
This charge will be passed through to the dealers by the banks, and the dealers must respond
by widening spreads to cover the added costs. But then the Treasury securities will have
become less liquid, so their yields must rise to compensate the ultimate holder for this erosion
in quality. Less liquid securities—non-Treasuries and off-the-run Treasuries—will on average
attract a far smaller pass-through of the overdraft charges because trading in them is less
frequent. Thus, their yields should rise less than the yields on liquid securities. In summary, a
charge on payment services affects securities that generate extensive payment flows more

strongly.

The rise in yields of Treasury securities payable by the Treasury on new issues will
offset to some extent the revenues from the charges on overdrafts that the Federal Reserve
takes in to cover its risk on the payment system. Prior to the system of charging for
overdrafts, losses that might have occurred on the payment system would have been covered
first from the revenues of the Fed, second fromn its surpius, and finally from its capital.
Induectly, these iosses would have to be borne by the U.S. Treasury in the form of reduced
contributions fromn the Fed or, if serious enough, directly through a recapitalization of the
Federal Reserve banks. Under the current systers, payment tor such liquidity support is
charged to the dealer and, in a pass-through, to the ultimate holder of the securities, with the
revenues passed from the Fed directly or indirectly to the Treasury. If demand for Treasury
securities i perfectly elastic, yields must rise to compensate the holder for the added costs of
acquiriag payment system liquidity, so for the consolidated Treasury-Fed, net revenues from
this change are zero, and there is no additional compensation for bearing the risk to the
payment system that may arise from settling Treasury securities.

If demand for Treasury securities is not perfectly elastic, both holders of Treasury
securities and the Treasury will bear the added costs of using the payment syster, and the
added cost to the Treasury from the rise in yields on Treasury securities will not offsct
completely the revenue gains from the charge for overdrafts.®® Because the market for
Treasury securities is the most liquid market in the United States and because other liquid
dollar securities also must face the added payment system charges, this is the more likely case.
Overall risk to the U.S. Treasury and the Fed from Treasury security trading may decline if the
incentives created by the overdraft charge reduce overdrafts.3* Nevertheless, the overall risk to

#See Garber and Weisbred (1990).

3*Measures of the sort discussed earlier--putting off DVP until late in the day, delaying the

closing out of repurchase agreements, moving from the book entry system to net settlement in
T-bills--can emerge to reduce the use of overdrafts from Treasury dealer operations. A buyer
of securities should be willing to pay a higher price for paper that will be delivered later in the

day because of the avoidance of the overdraft charge arising from delivery versus payment.
(continued...)
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the Federal Reserve and Treasury from overdraft default probably has been reduced very little
by this program. The feared large losses most likely will be incurred when a large bank fails or
during a liquidity crisis when payment traffic is abnormally high and imbalances are in unusual
dimensions. In such conditions, the charges are not a disincentive for a failing bank to fire out
payments.

Transactions in private securities will also incur added costs, because they make use of
payment system overdrafts. Again, these costs must be covered by a widening in dealer
spreads and, because of the implied reduction in liquidity, by a rise in yields. To the extent that
transactions in private paper cannot escape the use of overdrafts, charging for overdrafts
amounts to a tax on private finance—the increased yields that issuers of private securities
must pay are, unlike the Treasury, not compensated by the overdraft revenues. Nevertheless,
because they are typically less liquid than government paper, the average private security will
be traded much less than a government security and so incur the overdraft charge much less
frequently. Thus, spreads and vields on private paper wil! increase less than on Treasury
paper.

The Federal Reserve initiated its system of charging for daylight overdrafts on April
14, 1994, beginning with a charge of 24 basis points zt an annualized rate for average
overdrafts during a 24 hour day less an allowance based on bank capital. Because Fedwire is
open for business for ten hours, this amounts to a charge of about ten basis points annualized
for average overdrafts during business hours. It is difficult to separate the effect of the
imposition of charges for payments from other effects on interest rates, but between April 13
and April 14, 1994 yields increased about two basis points on short T-bills, about one basis
point on one-year bills, and from two to four basis points on longer maturities. Nevertheless, if
settlement of these securities leads to an overdraft that lasts for two hours, the two basis point
increase iu yield is consistent with the imposition of the overdraft charges.*

Collateralization for overdrafts

Next we turn to the effects of imposing 100 percent collateralization on overdrafts on
RTGS systems, as planned in various European countries. Though some private paper will be

*(...continued)

For those transactions that cannot be delayed, the buyer will pay a lower price because of the

overdraft charge. ‘
Such measures, however, will themselves reduce the liquidity of the Treasury markets and

result in wider spreads and higher yields. To the extent that the markets incur the costs to

restructure to avoid overdraft charges, the increased finance costs of the Treasury will not be

offset by increased revenues from the overdraft charge.

*By April 18, 1994, other forces took over: the monetary tightening by the Federal Reserve
raised yields by upwards of 20 basis points above the levels of April 13.
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eligible as collateral, we will refer to eligible paper as government securities because such
securities will probably comprise the bulk of eligible paper, and we will assume that the
increased usefulness of such paper in permitting overdrafts will increase bank demand for it 3¢

First, we consider the impact of collateralization on overdrafis incurred by DVP in
ineligible securities. For such an overdraft, the deposit of an eligible security is required.
Since government securities are generally more liquid than other securities, they will pay
lower yields than other paper. To support payment traffic, a reserve of government securities
beyond the amount held under the current system will have to be held, and the cost of this
reserve—the spread multiplied by the value of the reserve—will be charged on a pro-rata basis
to those transactions that incur overdrafts. Dealers in ineligible paper must cover this cost by
widening their bid-ask spreads, and the loss of liquidity will raise the yield on ineligible paper.
If ineligible paper is illiquid, it will trade little and make relatively rare use of overdrafts; the
bid-ask spread and yield increases will therefore be relatively small. Also, if operational
adjustments can be made to avoid the use of overdrafis, trading in ineligible paper will add
little to the demand for eligible paper. Nevertheless, the added costs of avaiding the use of
overdrafts will also have to be covered by widened spreads, so a reduction in the hiquidity of
ineligible pzper cannot be avoided.

For government securities, the story is different. Demand for such securities by banks
must increase because of the need for government securities for overdraft operations that
result from trading in ineligible securities and general interbank payments. For this reason, the
yield on government securities must fall. On the other hand, the liquidity of the market in
government securities is also reduced by the new collateralization rules. As the most liquid of
the securities, trading in government securities will typically generate the greatest use of
overdrafts. Thus, trading in government securities will itself require a reserve of such
securities to allow access to overdrafts. This reserve, however, can be a much smailer fraction
of tee maxicsur overdrafts generated by trading in governnent securities because securities
acquired in daytime settlements can in turn immediately be mobilized for delivery as collateral
for further overdrafts. Nevertheless, the costs of the reserve of government securities held to
manage overdrafts incurred by trading in government securities must be covered by an
increased bid-ask spread in government securities. Because overdrafts from trading in
government securities require only a fractional reserve of such securities, this spread increase
will be smaller than that for ineligible securities of equal liquidity. However, since government
securities are generally more liquid than ineligible securities, they generate far more overdrafts
on average, so on net we cannot predict which of the bid-ask spreads will increase by more.
The decline in yield on gevernment securities will occur so that nonbark holders will release

*It may be that banks already hold 2 sufficient amount of such paper for liquidity purposes
that they would not expand their holdings, as pointed out above in our discussion of the UK
and Germany. French credit institutions and mutual funds controlled by them hold a large
amount of Treasury bills, but these bills cannot be readily mobilized by the banks from their
funds because of regulations that prevent self-dealing.
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them to the banks, whose demands for them will increase. To hold government securities after
their liquidity has been reduced, the public will usually require a higher yield. However,
ineligible securities will also become less liquid, so the public may be content to hold the
government securities without a higher yield. To reduce the amount of government securities
in the hands of the nonbank public and to move them to the banks requires a reduction in
yield.

The European method of collateralization favers government and other eligible
securities over private securities. The treasuries reap a direct pecuniary gain from reduced
financing costs, and the central bank eliminates the credit risk it bears on the system. Unlike
the reforms in the United States, where the Treasury and the Fed enhance their revenues to
cover the service of bearing credit risk in payment system operation, the collateralization
method in Europe enhances treasury revenues, while abandoning in normal situations the
provision of the service of bearing credit risk in payment system operations. In a severe
situation, like the ERM crisis, however, there may be an insufficiency of collateral to manage
the payment traffic. Collateral may have been delivered to the central bank in overnight
discount operations, and uncovered payment traffic may surge. In this case, there must be an
escape, whereby the central bank provides uucovered credit rather than allow the payment
system to seize up. It is in exacily such = situation that we would expect weak institutions to
coilapse, thereby leaving the central bank with an uncovered loss borne on the payment
system. To prepare 1or this eventuality it may be desirable to use the interest charges to
establish a loss reserve.

VH. Conclusion

Properly designed wholesale payments system can make a significant contribution to
enhancing market discipline in the financial sector, reducing the risk of systemic disturbance,
and permiiting 2 Icss extensive safety ret for financial institutions. A growing number of
countries is currently reforming their whoiesale, i.e. interbank, payments system to reap these
venefits. The objective of these reforms has been to achieve a reduction of the credit risk
associated with the growth in intraday credit exposures that arises in net settlement systems
and in real-time gross systems when the central bank provides daylight overdrafts. Principally,
central banks have sought to reduce intraday payments-related credit in net settlement systems
by restructuring these payment system into real-time gross settlement systems with
collateralized overdrafts. Furthermore, in the existing real- time gross settlement systems, the
risk-abatement program currently in effect has taken the form of placing caps on the size of
the uncollateralized daylight credit and of levying charges on such overdrafts.

In evaluating the success of current efforts to strengthen the world's wholesale
payment systems three related issues need to be taken into consideration. First, the reduction
in systemic risk, due to the reduction in payments-related intra-day credit exposures, is
achieved at a price. In pamcular a reduction in payments-related credit reduces liquidity
in financial markets, i.e., it increases bid-ask spreads for financial instruments roughly in
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relation to the share of daylight overdrafts that is due to trading in these instruments.

Payment patterns change in order to lower overdrafts, while trading patterns in securities
markets can not easily be rearranged. But separating the timing of securities transactions from
the timing of payments would only serve to increase settlement risk.

In any event, intraday credit has economic value and it is likely that intraday credit
markets will therefore develop: payments made early in the day may command a discount,
while payments made late in the day may command a premium. A quantitative analysis of the
relations between the size of payments-related overdrafts and liquidity in financial markets has
proved elusive so far, but this is clearly an area of further research once data from the ongoing
experiments become available.

Second, increasing the cost of daylight credit in central bank-based wholesale payment
systems through collateralization or charges will create strong incentives to create private
sub-netting systems as low cost alternatives to the real-time gross settiement systems with
collateralized or interest-bearing overdrafts. Thus determined efforts to reduce daylight credit
may only serve to shift such credit into private netting systems. While it is the prerogative of
the central bank to regulate such private systems, such an approach would run the risk of

distorting paymeats patterns. It may be preferable to manage the risk in an environment where
it can be clearly observed.

Third, the ongoing and planned reforms will produce two different types of payment
systems. The first is the proposed European real-time gross settiement systerm with
collateralized interest free overdrafts supplied by the central banks. The second is the
U.S. real-time gross settlement system with uncollateralized overdraft that are subject
to interest charges. The absence of a common architecture of wholesale payment systems for
the major international currencies has raised the possibility that at planned levels of interest
charges and at planned coliaterzi requirements, the wierest-free collateralized system could be
more expensive for users than the system with uncollateralized overdraft and interest charges.
In that case, it would be cheaper to execute and settle dollar-denominated wholesale
payments. Thus, there would exist an incentive to redenominate financial transactions into
U.S. dollars. In particular, a high degree of liquidity in U.S. money markets and the dollar
foreign exchange markets makes it possible for money market transactions in less liquid
currencies to be synthesized or replicated in the dollar markets. The greater the advantage
flowing from the dollar wholesale payment system, the greater the incentive to redenominate
financial transactions in dollars. Hence the challenge is to set interest charges and
collateralization requirements at levels that would not generate distortions in tbe choice of
currency in which to denominate financial transactions.

While the cost of reducing payments-related credit is its negative impact on market
liquidity, the main benefit is that a financial disturbance, such as the failure of a major.
institution, would no longer threaten large parts of the financial system with payments
gridlock. Hence central banks will no longer need to stand ready to rescue a large number of
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institutions perceived as too big to fail. Payment system reform thus holds out the prospect of
strengthening the market mechanism in banking and finance, and of reducing the extent of the
financial safety net.

Although the policy efforts in the payment system area have been ambitious and
largely successful, a host of technical issues still remain to be addressed. The growth in
international cross-border payments and securities transactions should be expected to continue
and this development will create further challenges, such as issues relating to the linking of the
major real-time gross settlement systems and linking RTGS systems with securities settlement
systems to achieve delivery-versus-payments.

Furthermore, in a world with more and more domestic payment systems based on
RTGS, banks will need to keep collateral balances at European-type systems. This will be
highly inefficient for global institutions, as collateral balances could remain idle for most of the
time. Hence arrangements for a global collateral pool may have to be explored. At the
moment there are only a few commercial banks that are members of several domestic
wholesale payment systems, but it is likely that growing globalization of securities markets
will induce more banks to join several national payment system. These issues will require
continued cooperative efforts among the major central bazks in the coming years.




Table 1. Intraday Liquidity in Selected RTGS Systehs

CB Davylight Collateral Intraday Use
Country Overdraft Requirement of Reserves
France Yes Full Full 1/
Germany Yes Full Full
Italy Yes Full Full 2/
Japan No Full
Switzerland No Full
United Kingdom Yes Full Full 3/
United States Yes No 4/ Full

1/ The amount of required reserves held by the French bark is negligible.

2/ With the introduction of BIREL in 1996, the Banca d'Italia is considering allowing
banks to make full use of their reserves intradav. At the moment, banks are allowed to
use only a part of their reserves for intraday settlement purposes.

3/ UK. banks are required tc keep a small Cash Ratio Deposit with the Bank of
Engiand, which is meant to generate income for the Bank to cover its operating
expenses. R

4/ Although banks are not required to collateralize overdrafts, the Federal Reserve
has put caps on the size of daylight overdrafts. In addition, the Fed has started to
charge fees for daylight overdrafts
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