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DIANA HANCOCK
JAMES A. WILCOX

Intraday Management of Bank Reserves:
The Effects of Caps and Fees
on Daylight Overdrafts

1. BACKGROUND AND POLICY ISSUES

EACH BUSINESS DAY, financial institutions in the United
States electronically transfer funds to each other via two large-dollar electronic pay-
ments systems, CHIPS and Fedwire. CHIPS (Clearing House Interbank Payments
System) is a private system operated by the New York Clearing House. Fedwire is
operated by the Federal Reserve System and may be accessed directly by financial
institutions that have reserve or clearing accounts with Federal Reserve Banks (here-
after referred to as “reserve accounts”). Although nonbank depository financial in-
stitutions such as savings and loan associations have direct access to Fedwire, the
overwhelming number of direct Fedwire users are commercial banks. For sim-
plicity, we refer to all institutions that use Fedwire as “banks.” Fedwire also com-
prises a book-entry securities system for the electronic delivery of U.S. Treasury
and agency securities against (electronic) payment for those securities. The book-
entry securities system allows immediate and simultaneous delivery of securities
and corresponding payment in immediately available funds.
Large-dollar electronic payments systems are an integral part of payments and
clearing mechanisms in the United States. During 1994, for example, the dollar val-
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Furfine, Edward Green, David B. Humphrey, Jeffrey C. Marquardt, Myriam Payne, Heidi Richards,
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vided superb research assistance. All opinions are solely the responsibility of the authors and do not
necessarily indicate concurrence by the Board of Governors of the Federal Reserve System, the Federal
Reserve Banks, or their staffs.
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DIANA HANCOCK AND JAMES A. WILCOX : 871

ue of funds transferred over Fedwire and CHIPS was $506 trillion—about seventy-
five times GDP. Thus, on an average business day in 1994, more than $2 trillion of
payments were transmitted via these two systems. In addition, nearly $145 trillion
of government securities transfers were processed over the Fedwire book-entry sys-
tem during 1994.

In recent decades, even while the banking industry was growing faster than real
economic activity, the dollar value of funds transmitted via large-dollar electronic
payments systems was growing relative to the size of banks. Panel a of Figure 1
plots the ratio of the annual averages of the daily value of electronic funds transfers
to the stock of total bank liabilities.! Two decades ago, daily transfers were less than
one-tenth as large as total bank liabilities. By the mid-1990s, the ratio had risen to
seven times its value in the early 1970s.

Panel b of Figure 1 shows that over the same period, the sum of banks’ reserve
and clearing balances (hereafter referred to as reserve balances) at Federal Reserve
Banks relative to their total liabilities fell markedly: After averaging close to 4 per-
cent in the early 1970s, reserve balances as a proportion of liabilities averaged less
than 1 percent by the mid-1990s. As a consequence, the value of banks’ electronic
payments relative to their reserve balances increased dramatically: By 1994, the ra-
tio of the value of Fedwire transfers to reserve balances was about forty times its
1973 value (Figure 1, panel c).

As their reserve balances at the start of the business day (relative to their lia-
bilities) decreased, banks became more and more likely to overdraw their reserve
accounts during the business day by larger and larger amounts. Before 1994, the
Federal Reserve System extended the resulting intraday credit to banks at no cost,
which fostered various financial market practices that resulted in daylight over-
drafts.?

By the early 1980s, banks’ daylight overdrafts of their reserve accounts had be-
come very large, and regulators recognized that at some point a very large bank
might be unable to repay its unsecured, and possibly very large, overdraft. Figure 2
plots the real maximum aggregate daylight overdraft for each month February 1985
through September 1995.% During the period, the maximum aggregate value of day-
light overdrafts grew as rapidly as the value of transfers, which in turn grew faster
than the value of bank liabilities. Figure 2 also shows averages of the daily overdraft
maximums and averages of overdrafts for those months. By the early 1990s, daily
maximum aggregate overdrafts often exceeded $150 billion and averaged about
$125 billion.

Since the late 1970s, Federal Reserve Regulation J has explicitly made funds
transfers over Fedwire final (irrevocable) at the time a Federal Reserve Bank notifies

1. The solid line in Figure 1 may appreciably understate the dollar value of Fedwire funds transfers
before 1987. Before 1987, Fedwire transfers were the sum of dollars sent inter-(Federal Reserve) Dis-
trict, dollars received inter-District, and dollars sent intra-District. We divided this sum by two to obtain
an estimate of dollars transferred.

2. See Belton et al. (1987) and Humphrey (1989).

3. The aggregate overdraft at any moment is the sum of overdrafts across all institutions of their re-
serve accounts at the Federal Reserve Banks.
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FiG. 1. Trends in Electronic Transfers and Bank Reserves

the receiving bank that a payment has been credited to its reserve account, regard-
less of whether the sending bank makes good on the payment request.* The daylight
overdrafts in reserve accounts at the Federal Reserve Banks, particularly the uncol-
lateralized overdrafts generated by Fedwire transfers, create credit risk that is borne
by the Federal Reserve System. In addition, because CHIPS permits banks to extend

4. See Board of Governors of the Federal Reserve System (1995).
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credit to one another, the use of CHIPS can expose participating banks to intraday
credit risk.

The credit risks associated with daylight overdrafts led the Federal Reserve to
impose limits, or caps, on daylight overdrafts starting in 1986 and to charge fees for
daylight overdrafts starting in 1994. The caps put ceilings on banks’ maximum day-
light overdrafts. The fees, which in effect are interest charges on intraday credit,
were intended to discourage overdrafting in general. Because credit via daylight
overdrafts had previously been extended at no charge, the imposition of fees re-
duced a subsidy the Federal Reserve System had been providing to banks.

A goal of this study was to estimate whether, and by how much, the imposition of
these caps and fees reduced daylight overdrafts. We begin by describing the evolu-
tion of Federal Reserve policies on daylight overdrafts. [For a recent report on day-
light overdraft practices and policies, see Richards (1995).] We then model the
payment operations of a large commercial bank. We next suggest some empirical
implications of caps and fees for daylight overdrafts and assess whether the data for
individual banks are consistent with those implications. Finally, we present regres-
sion estimates of the effects on aggregate daylight overdrafts of several factors in
addition to caps and fees.

2. FEDERAL RESERVE POLICIES ON DAYLIGHT OVERDRAFTS

Federal Reserve policies on daylight overdrafts of banks’ reserve accounts at Fed-
eral Reserve Banks in connection with payment system risk can be separated into
three regimes: In Regime A, daylight overdrafts were unfettered by either caps or
fees; in Regime B, daylight overdrafts were subject to caps but not to fees; and in
Regime C, daylight overdrafts were subject to both caps and fees (see Figure 3).
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Regime A

Daylight overdrafts were not normally subject to Federal Reserve restrictions un-
til October 1985, when the Federal Reserve began to require that private large-
dollar transfer networks establish limits on the dollar amount of daylight credit that
each bank could obtain at any moment from any other single bank (bilateral credit
limits).”> However, overdrafts on Fedwire did not come under restriction until March
1986, when the first caps were imposed.

Consistent data for the period before February 1985 were not available. Thus, the
portion of Regime A included in our study was the period February 1985 through
February 1986.

Regime B

Regime B, which accounted for about 90 percent of our sample period, was in
effect from March 1986 until (mid-)April 1994, when the Federal Reserve began to
charge fees on daylight overdrafts. Near the end of March 1986, the Federal Re-
serve began to require that each bank establish for itself a maximum (cap) for the
sum of the amounts of daylight credit it could be extended at any moment on Fed-
wire and private large-dollar payments systems (cross-system net debit caps). The
maximum was a function of the bank’s primary capital and its self-assessment of its
own creditworthiness, credit policies, and operational controls. Overdrafts due to
transfers of U.S. government securities via the Fedwire book-entry system were ex-
empt from these cross-system net debit caps.

The formula for setting the cross-system net debit caps changed several times dur-
ing this regime. In January 1988, the Federal Reserve lowered the caps by 15 per-
cent and imposed a $50 million limit for each transfer of securities. In May 1988,
the caps were lowered another 10 percent below their pre-1988 levels.

In January 1991, cross-system net debit caps were replaced by caps on daylight
overdrafts in Federal Reserve accounts. The Federal Reserve account caps limited
the sum, at any time, of daylight overdrafts attributable to funds transfers and to
transfers of securities via the book-entry system.® The caps were set at levels similar
to the levels of the earlier cross-system caps. CHIPS retained its own separate net
debit caps.

Including the overdrafts attributable to securities transfers in the amount subject
to caps effectively reduced the total amount of overdrafting permitted under the
caps. On the other hand, applying the caps, which were set at about the same level
as the former cross-system caps, only to the overdrafts in Federal Reserve accounts
(rather than to cross-system net debits) effectively increased banks’ ability to over-
draft their reserve accounts. Banks that had overdrafts related to securities transfers
probably faced overdraft caps that were effectively lowered, whereas banks that had
sizable caps on CHIPS probably faced caps that were effectively raised.

5. See Belton et al. (1987).

6. A depository institution may have two different cap multiples, one for its maximum allowable over-
draft on any day (“single-day cap”) and one for the maximum allowable average of its peak daily over-
drafts over each two-week reserve maintenance period (“two-week average cap”).
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876 : MONEY, CREDIT, AND BANKING

A bank that incurred an overdraft in excess of its cap was subject to a series of
disciplinary administrative actions that depended both on the size and frequency of
the violation and on the financial condition of the bank. In addition, a bank that was
a “frequent and material” securities-related overdrafter was required to collateralize
the entire amount of its overdraft attributable to securities-related transfers.

In October 1993, the debiting of banks’ reserve accounts for check clearing and
other non-Fedwire payment activity in effect began to take place earlier in the busi-
ness day, thereby increasing overdrafts.

Regime C

Regime C began in April 1994 and remained in effect at the end of our sample
period in September 1995. On April 14, 1994, the Federal Reserve began to charge
a fee on daylight overdrafts. For a year the fee was an annual rate of ten basis points;
on April 13, 1995, the fee was raised to fifteen basis points. The fee is based on a
bank’s average Federal Reserve overdraft each day, which is calculated by summing
the (absolute value of ) negative balances in its Federal Reserve account(s) at the end
of each of the 601 minutes of the standard operating day and dividing the total by
601. Because positive balances are, in effect, set to zero in this calculation, larger
positive balances do not reduce average overdrafts any more than smaller ones do.
The fee is applied to each day’s average overdraft less the bank’s deductible, which
is equal to 10 percent of the bank’s qualifying capital.’

3. INTRADAY MANAGEMENT OF BANK RESERVES

During the day, payment requests and receipts that are exogenous to a bank, such
as check clearings, loan takedowns, securities deliveries, and third-party wire trans-
fers, affect the bank’s reserve account.® Intraday management of reserves at a large
commercial bank is coordinated among employees in the corporate treasury, at the
money desk, and in the funds transfer operational areas. For convenience we refer to’
the actions of a “reserves manager” at a bank. We assume that the reserves manager
seeks to minimize the sum of the (expected, discounted) costs of satisfying reserve
requirements over two-week reserve maintenance periods and the costs incurred
daily that are attributable to making payments on behalf of customers and payments
related to the bank’s own accounts, such as its trading accounts. As detailed below,
the reserves manager (or a computer program) chooses the times at which to dis-

7. The deductible is intended to provide liquidity to the payment system by allowing for some over-
drafting that does not incur fees, and also to compensate for overdrafts caused by computer outages at
Reserve Banks. As a result of the deductible, most banks that have daylight overdrafts do not actually
incur fees. Fees of less than $25 incurred during any two-week reserve maintenance period are waived. A
bank’s qualifying capital is the sum of its tier 1 capital and its eligible tier 2 capital as defined by the risk-
based capital guidelines.

8. Intraday balances are affected by the times that debits and credits are made to a bank’s reserve
account. Posting times vary by type of transfer. Fedwire funds and book-entry securities transfers are
posted as soon as they occur. Checks, ACH, and other transactions processed by the Federal Reserve are
posted at predetermined times during the day.
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burse the payments ordered by customers and the bank’s other departments and the
amounts and times at which to acquire or disburse reserves.

Interday and Intraday Management of Reserves

A bank is required to hold a minimum level of reserves on average over a two-
week reserve maintenance period; the level is based on the bank’s deposit liabilities.
Only the end-of-day balances in the bank’s reserve account count toward satisfying
reserve requirements. The reserves manager is likely to determine the expected path
of end-of-day reserve balances (and thus the next day’s opening balance) for the
remaining days in the reserve maintenance period before mapping out the day’s in-
traday reserve position. In practice, the sequence of intraday shocks that actually
occurs to the reserve account may persuade the manager either to let the end-of-day
reserve balance differ from the end-of-day target or to conduct transactions at or
near the end of the day to move the reserve balance nearer to that target. If these
alternatives are not very costly, the reserves manager may, in conducting intraday
operations, be little influenced by the end-of-day target. Although the intraday man-
agement of the bank’s reserve account may not be completely separable from the
management of its end-of-day balances across days, we consider that separation to
be a reasonable approximation to how reserves managers act.

A bank’s reserve balance changes over the course of the day both because of
shocks to the reserve account that are exogenous to the reserves manager and be-
cause of actions taken by the reserves manager. We assume that the reserves manag-
er takes as exogenous the purchases and sales of securities by the trading arm of the
bank. Thus, the exogenous shocks to the reserve account are the payments made
into the accounts of the bank’s customers and the payments sent and received as a
result of the bank’s purchases and sales of financial instruments. Some of these ex-
ogenous shocks stem from actions by the bank and its customers, and others from
actions by other banks and their customers.

Adjusting Intraday Reserve Balances

The reserves manager can affect the bank’s reserve balance during the day in sev-
eral ways. First, the manager might disburse requested payments less quickly than
they could be physically or electronically processed. Delaying payments until later
during the same business day, after payments have been received, keeps the bank’s
reserve balance higher than it otherwise would be. To the extent that payments are
queued until they can be made without producing daylight overdrafts, delaying pay-
ments implies smaller average overdrafts.

The reserves manager can also purchase and sell federal funds throughout the
day. The earlier in the day they are purchased, the sooner the funds are likely to be
delivered. Many banks have ongoing relations with their suppliers of federal funds.
Because the suppliers typically have reserve balances that are sufficiently positive
that daylight overdrafts and caps are not imposing costs on them, they are likely to
be willing to deliver funds earlier, when funds demanders request that they do so. To
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878 : MONEY, CREDIT, AND BANKING

the extent that funds are transferred over CHIPS, earlier purchases of funds tend
to generate earlier delivery because CHIPS procedures require banks to process cer-
tain fractions of their daily payments by specified times of day.

Finally, the reserves manager can affect the intraday timing of reserve inflows by
timing purchases and sales of securities. Under the delivery-versus-payment sys-
tem, delivering sold securities via Fedwire triggers a simultaneous transfer of re-
serves to the bank that sold the securities. Thus, by delivering securities that the
bank has sold, the reserves manager can elicit a corresponding inflow of reserves.

4. MINIMIZING INTRADAY COSTS

In managing the bank’s intraday reserve balance, the reserves manager attempts
to minimize the sum of its costs in up to four categories—transactions costs, post-
ponement costs, cap costs, and daylight overdraft fees. Each daylight overdraft re-
gime is distinguished by the costs that it imposed on banks. In Regime A, banks
faced only transactions and postponement costs. Regime B added cap costs, and
Regime C added fees for daylight overdrafts. In the following discussion of these
costs, we treat the number and value of transactions required by a bank’s customers
and its trading department as exogenous to the reserves manager.

Transactions Costs

A bank incurs transactions costs when it adjusts its reserve balance by buying or
selling federal funds or securities. Selling securities or buying federal funds raises
the reserve balance; buying securities or selling federal funds lowers it.

A bank’s cost of adjusting its reserve balance via a Fedwire transaction has both
fixed and variable components. Examples of fixed per-transaction costs include Fed-
wire transfer fees, which are the same regardless of the size of the transfer, and the
costs associated with using on-line information screens to ascertain prevailing inter-
est rates on federal funds and with arranging for a federal funds purchase or sale.
Examples of variable costs are brokers’ commissions on federal funds and securities
transactions.’

Postponement Costs

A bank is likely to incur implicit costs to the extent that it postpones until later the
same-day payments that its customers have requested. It is likely that customers pre-
fer that payments be made promptly after they have been requested. Moreover, the
longer the postponement of payment, the more likely it is that a technical processing
problem will prevent the payment’s being made the same day that it was requested.
Delaying payment overnight, that is, a “fail,” would likely entail explicit and im-
plicit costs to the bank: The bank might reimburse the customer for one day’s inter-

9. The typical broker’s variable fee for federal funds transactions is $0.50 per million for purchases or
sales (see Stigum 1988 and Meulendyke 1989).
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est on the amount that was sent one day after it was requested, and if it did not incur
that explicit cost, it might suffer the implicit cost of damage to its relationship with
the customer. Thus, waiting to send payments until late in the day may entail higher
expected costs because of the greater probability that a payment will not get deliv-
ered that day. These postponement costs are likely to be related to the dollar value of
funds payments delayed and the length of time each was delayed.

Cap Costs

A bank is expected to prevent the daylight overdrafts of its reserve account from
exceeding the amount at which it had been capped. In practice, violations of the cap
do occur. Over the twelve months following the imposition of fees for daylight over-
drafts, for example, an average of approximately 650 banks out of the approx-
imately 10,000 commercial banks in the United States exceeded their overdraft caps

.in each two-week reserve maintenance period.'® Similar numbers of banks appar-
ently violated their caps before then. Thus, we regard the cap policy as a penalty
function rather than a rigid constraint. The cap can be breached, but only at a cost to
the bank. The cost of exceeding the cap is that the bank will incur increasingly se-
vere penalties for violations. In extreme cases, repeated breaches of cap policies
may lead to the cap’s being lowered or set at zero.

Daylight Overdraft Fees

Since April 1994, a bank has been charged a fee when the intraday average of the
overdrafts of its reserve account exceeds a prespecified level, or deductible. Each
bank’s deductible equals 10 percent of its qualifying capital. The Federal Reserve
currently charges a fee at an effective annual rate of 0.15 percent (fifteen basis
points) on the excess of the bank’s intraday average overdraft over its deductible. !
Thus, the penalty incurred by the bank is proportional to the deviation of its average
daily daylight overdraft from its deductible. To calculate the average overdraft, the
Federal Reserve measures the bank’s reserve balance at the end of each of the 601
minutes each day that the Fedwire funds transfer system is in operation.

5. IMPLICATIONS OF DIFFERENT REGIMES FOR DAYLIGHT OVERDRAFTS

Each regime presents different empirical implications for daylight overdrafts. To
assess whether the data for individual banks are consistent with those implications,
we looked at a sample of “large overdrafters,” the 150 banks that on January 12,
1993, had the largest total of funds-related plus securities-related overdrafts. This
group of banks is a subset of the group later used to analyze aggregate behavior.
Therefore, the following description of data applies to the analyses in both this sec-
tion and in the later section describing regression results for the aggregate data.

10. See Richards (1995).
11. The effective annual rate is based on a ten-hour Fedwire operating day.
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Data for Individual Banks

Since December 1984 the Federal Reserve System has, for each depository insti-
tution, collected intraday data for daylight credit extended on all large-dollar pay-
ment systems.'? We used intraday daylight credit data for the period February 1985
through September 1995. Our data set for each bank included the bank’s cross-
system net debit cap each day from March 1986 through January 1991 and its Fed-
wire overdraft cap each day after that. Until October 1993, intraday balances were
recorded forty-five times daily, at fifteen-minute intervals from 8:30 A.M. to 6:30
P.M.; since then, these balances have been tallied each minute.

The Federal Reserve disaggregates each bank’s reserve account into two compo-
nents, or subaccounts. Each bank’s “securities” balance is arbitrarily set to open each
day with a value of zero; debits and credits associated with book-entry-securities
transactions accumulate in that subaccount. Each bank’s “funds” balance is arbitrarily
set to open with a value equal to the bank’s entire reserve balance at its Federal
Reserve Bank; debits and credits associated with non-book-entry transactions—
funds transfers, and check, ACH, and other payment transactions—accumulate in
this subaccount. The sum of the funds and securities balances is the bank’s reserve
balance at its Federal Reserve Bank. The Federal Reserve also receives information
on the bank’s net debits and net credits on CHIPS.

Regime A

In Regime A, a bank’s daylight overdrafts were not subject to caps or fees; there-
fore, minimizing the sum of transactions costs and the implicit and explicit costs of
postponing payments minimized total costs during this regime. Banks not con-
cerned with daylight overdraft caps or fees would not incur the transactions costs
associated with acquiring reserves for the purpose of reducing their daylight over-
drafts. Thus, banks minimized total costs by sending payments as soon as they were
requested, allowing overdrafts to evolve unfettered. Data from Regime A provide a
benchmark against which to measure the effects of the policies instituted during
Regimes B and C.

Regime B

During Regime B, a bank was subject to the costs associated with the cap on its
daylight overdrafts in addition to transactions and postponement costs. In this case,
were it not for the costs associated with postponing payments, a bank could mini-
mize its costs by waiting until the end of the day to send funds. Because a bank
_generally opened the day with a positive reserve balance, postponing payments
would avoid violation of the daylight overdraft cap and would eliminate all cap-
related costs to the bank. We assumed that either the (expected) costs associated
with the postponement of payments or the marginal transactions costs were large
enough to preclude this “last-minute” strategy from being optimal. '3

12. See Belton et al. (1987).

13. It may also be the case that risk aversion on the part of the reserves manager would preclude
waiting until the end of the day to make the transactions that would move the reserve balance to its target.
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Because there may be no appreciable actual or opportunity costs associated with
holding positive reserve balances or with overdrawing amounts less than the cap
amount during the day, a one-sided policy for the bank’s intraday reserve balance
may be optimal (see Scarf 1960). This policy specifies a floor (u) on the bank’s re-
serve balance and a return point (U), the level to which the balance rises after falling
to or through the floor. If the balance is at the floor, the difference between the return
point and the floor is the amount of the reserves purchase. Eppen and Fama (1968,
1969) demonstrate that the lower the fixed cost per transaction, the smaller the dif-
ference between the return point and the floor and the more frequent the transac-
tions. Penttinen (1991) demonstrates, not surprisingly, that the optimal floor on the
intraday reserve balance falls as the volatility of exogenous payment flows falls,
rises as the marginal cost of exceeding the daylight overdraft cap rises, and falls as
per-transaction fees rise.

To the extent that a bank followed a (u,U) policy during Regime B, the distribu-

‘tion of readings of its reserve balance over the course of a day would be expected to
be more skewed during Regime B than during Regime A, when no cap was in place.
Panel a of Figure 4 shows how a bank’s reserve balances measured each fifteen min-
utes over the course of a day might have been distributed during Regime A and
panel b shows how they might have been distributed during Regime B if the bank
had followed a (u,U) policy. Imposition of an internally determined floor (u) and a
return point (U) by the bank on its reserve balance effectively changes the observed
distribution of reserve balances, moving some of the area in the tail of the original
distribution that was left of the floor (u) rightward to the region around the return
point (U). Qualitatively similar results would be expected for readings taken at the
same time of day on different days.

Imposition of or lowering of a cap on daylight overdrafts, which operates like an
externally imposed floor on reserve balances, also seems likely to extend the period
of time during which the bank is near its maximum daylight overdraft value for the
day. When the bank is near its daylight overdraft cap, it is likely to have a queue of
postponed payments. Additional payment requests are also likely to be postponed in
order to keep overdrafts from becoming larger. Once overdrafts are near the cap (or
some other internally determined level), reserve inflows are likely to engender
similar-sized payments. As a consequence, overdrafts may hover near their regula-
tory or internally determined cap levels for extended periods. Thus, the lower the
daylight overdraft cap, the longer the time that daylight overdrafts are likely to re-
main in the vicinity of their maximum value. This reinforces the likelihood that a
binding overdraft cap would increase the skewness of reserve balances. As a result,
the left tail of the distribution of reserve balances would be more like that in panel b
than that in panel a of Figure 4.'4

We looked at the distributions of individual banks’ intraday reserve balances to
see if they changed when the caps that applied to banks’ overdrafts changed. Figure
5 plots the distributions of the intraday reserve balances for the three banks (in our

14. Cap policy may have been designed so that caps had little immediate effect but would become
binding if overdrafts continued to grow. The data in Figure 4 focus only on the immediate effects of the
changes in cap policies.
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FiG. 4. The Effects of an Overdraft Cap on a Bank’s Reserve Balance. The bank’s floor on the reserve balance
is denoted by u, and the return point, or level to which the balance rises upon falling to or through the floor, is de-
noted by U.

sample of 150 banks) whose average maximum overdrafts in the month before each
change in overdraft cap policy were largest relative to the overdraft caps that applied
to them in the month after the change.'> The data are for the months just before and
after the 1986 change and the two 1988 changes in overdraft caps. For each month,
the data include readings of each bank’s balance forty-five times each business day.
Each bank’s balances were standardized by subtracting the average balance in the
month prior to the cap policy change and dividing by the standard deviation of the

15. This sample size was the smallest that ensures the confidentiality of each individual bank’s data.
The data used in Figure 5 were not merger-adjusted because none of the three banks merged during any of
these three-month periods.
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banks’ balances. Until 1991, overdraft caps were applied to the sum of the bank’s
net debit position on CHIPS and its overdraft in its Fedwire funds transfer sub-
account. Therefore, Figure 5 shows the distributions of the sums of these two
balances.

Using standardized data makes it possible to see changes in the mean and in the
skewness of the banks’ overdrafts over time.!6 If the balance data were distributed
symmetrically around some point, the coefficient of skewness would equal zero. If
overdraft caps reduced the likelihood of large overdrafts at a bank (without a simple
additive shift of the distribution to the right), the left tail of the distribution of re-
serves would be attenuated. The resulting tendency of the banks’ balances to be
skewed to the right would produce larger positive (or smaller negative) values for
the coefficient of skewness. Figure 5 shows that the balances at the three banks that
were most likely to be affected by changes in cap policy exhibited only a weak ten-
dency to be more skewed after changes in cap policies. In panels b and c, skewness
increased, but by only small amounts, and in panel a it decreased by a similar
amount. The data in Figure 5 also suggest that the frequency of large negative bal-
ances fell only slightly after the March 1986 and January 1988 cap policy changes.
Somewhat surprisingly, the largest shifts in balances around the time of cap policy
change seem to have been rightward shifts of positive balances toward even larger
positive balances, where caps were presumably irrelevant.

Table 1 shows the average coefficients of skewness for two groups of domes-
tically chartered commercial banks for the months just before and just after changes
in overdraft cap policies. Because until 1991 overdraft cap regulations applied to the
sum of a bank’s net debits on CHIPS and its overdraft in its Fedwire funds subac-
count, we used that measure of overdrafts for rows 1, 2, and 3 of Table 1. (For
simplicity, we refer to this sum as an “overdraft.”) Beginning in 1991, overdraft
caps applied to the total of overdrafts in the Fedwire funds and book-entry subac-
counts; we used that measure of overdrafts for row 4 of Table 1.

The first group of banks in Table 1 is made up of the ten banks in our sample
whose average maximum overdrafts in the month before each of the four changes in
overdraft cap policies were the largest relative to the overdraft caps that applied to
them in the month after each change. The second group is made up of the ten banks
in our sample whose average maximum overdrafts in the month before each of the
four changes in overdraft cap policies relative to the overdraft caps that applied to
them in the month after each change were closest to the median of that ratio in our
sample of 150 banks.

Before March 1986, overdrafts were almost completely unfettered by Federal Re-
serve policy. If changes in cap policy reduced the size and frequency of large day-
light overdrafts, that is, if they reduced the mass in the far left tail of the distribution
of observed intraday reserve balances, the skewness of intraday reserve balances

16. The standardized distributions of overdrafts differed little across these three banks. The overdraft
caps shown in Figure 5 are the average of the similarly standardized values of the caps for the three
banks.
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would rise (or become less negative). The increase in skewness ought to be partic-
ularly noticeable for the group of banks with large overdrafts (relative to their cap).
In Table 1 we compare the skewness of reserve balances before and after changes in
overdraft cap policy at banks with relatively large overdrafts with the skewness of
reserve balances at banks less likely to be constrained by their overdraft caps. This
latter group of banks consisted of those with about the median amount of overdrafts
(relative to their caps).

Row 1 of Table 1 shows that for the banks that had the largest overdrafts in Febru-
ary 1986 the average skewness of reserve balances rose considerably, from —0.328
to 0.816, after the March 1986 introduction of overdraft caps. At the same time, the
average skewness of reserve balances at the median-overdrafting banks, which had
average maximum overdrafts in February 1986 that were well below their April
caps, also rose, from —0.050 to 0.397, though not as much as did the average skew-
ness at banks with large overdrafts. Thus, the results in row 1 are consistent with the
March 1986 introduction of overdraft caps having reduced overdrafts at banks that
had large overdrafts.

In contrast, the data offer little evidence that the two 1988 changes in cap policy
immediately reduced overdrafts by large amounts. Row 2 of Table 1 shows that
skewness at banks with large overdrafts rose no more than that at banks with
median-sized overdrafts: Skewness at both groups of banks rose about 0.4. Around
May 1988, the average skewness of reserve balances rose slightly at large-
overdrafting banks and fell slightly at banks with median-sized overdrafts. This
finding suggests that the May 1988 change in overdraft cap policy may have reduced
overdrafts more than did the January 1988 change, though neither change affected
the absolute or relative skewness of balances very much.

Row 4 of Table 1 shows that around January 1991 skewness declined slightly for
the large-overdrafting banks and rose noticeably for the median-overdrafting banks.
These results suggest that overdrafts were little affected by the changes in cap policy
around January 1991. Such a finding might have been anticipated given that net deb-
its on CHIPS were removed and balances in the book-entry securities subaccount
were added to the total that was subject to the cap. In Table 1, for each instance
when the skewness of overdrafts declined more at large-overdrafting banks, there
was an instance when skewness declined less at large-overdrafting banks. Thus, the

TABLE 1
THE EFFECTS OF CHANGES IN OVERDRAFT CAP POLICY ON RESERVE BALANCES

Average Coefficient of Skewness

Ten Banks with Largest Overdrafts Ten Banks with Median Overdrafts
Relative to Their Overdraft Caps Relative to Their Overdraft Caps

Month Overdraft
Cap Changed Month Before Month After Month Before Month After
1. March 1986 —0.328 0.816 —0.050 0.397
2. January 1988 —0.230 0.179 0.071 0.485
3. May 1988 —0.060 0.062 0.319 0.096
4. January 1991 0.430 0.152 0.866 1.637

NoTE: Data are not merger adjusted. None of the banks merged during the three-month period centered on the month that overdraft cap
policy changed.
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skewness data in Table 1 offer at best mild support for the notion that the caps were
effective at constraining overdrafts in the short run.!”

Regime C

Vickson (1985) derived optimal cash management policies for the case in which
costs are a function of a bank’s average overdraft (relative to its deductible). He
demonstrated that, just as in the case in which a bank incurs costs when its over-
drafts at any moment exceed its caps, a reserves management policy that is stated in
terms of a floor on the bank’s reserve balance (a limit on overdrafts different from
the regulatorily imposed cap) and return point (u, U) is optimal.'® The optimal limit
and return point are stated not in terms of the actual overdrafts at any time, as in the
case of an overdraft cap, but rather in terms of a state variable that is related to
expected cumulative overdrafts over the day.!® Under the optimal policy, the impo-
sition of fees based on average overdrafts tends to push banks to adjust their reserves
earlier in the day, because reserves acquired earlier in the day reduce the overdraft
for more minutes than those acquired later in the day. That banks acquired reserves
earlier during Regime C than they had before the Federal Reserve began charging
fees for average overdrafts is documented by Richards (1995).

Vickson (1985) extended his own empirical results to a setting in which banks
faced an overdraft cap as well as average overdraft costs. He suggested that the opti-
mal policy contain a “manual override,” which would put a limit, or ceiling, on
overdrafts at any time and thus would require the reserves manager to acquire re-
serves when the level of the overdraft exceeded that limit. This modified policy,
then, had two limits on overdrafts: one for the expected cumulative overdrafts and
one for the actual overdrafts (negative reserve balances) at any time. The modifica-
tion required the reserves manager to make larger and more frequent acquisitions of
reserves (and smaller and less frequent disbursements of reserves) than in the ab-
sence of a daylight overdraft cap. Vickson showed how the manual override could
be selected so that the daylight overdraft cap would be violated no more than a per-
centage of the day chosen by the reserves manager. He used simulations based on
actual data to show that the optimal policy coupled with this manual override would
be simple, cheap, and effective for the bank.

6. STATISTICAL RELATIONS IN AGGREGATE DATA

In the preceding section, we related individual banks’ daylight overdrafts to a
number of bank-specific variables. Unfortunately, the lack of data precluded our

17. We also calculated the changes in the skewness of overdrafts, rather than of reserve balances, for
these banks. The changes in the skewness of overdrafts around these dates produced similarly weak evi-
dence that changes in overdraft cap policy affected overdrafts.

18. The absence of costs associated with having reserve balances above the deductible means that the
optimal policy places no ceiling or associated upper return point on the reserve balance.

19. The optimality of this policy holds under quite general conditions. For example, a large number of
common distributions for the exogenous shock to reserves are permissible. Among them are the normal,
the exponential, and the gamma. See Vickson (1985).
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controlling for some factors other than caps and fees that may have influenced indi-
vidual banks’ intraday overdrafts. In this section, we examine the monthly relation,
from March 1985 through September 1995, between aggregate daylight overdrafts
in Federal Reserve accounts and their hypothesized determinants. By aggregate
overdrafts, we refer to the total of overdrafts summed across all institutions that
have reserve accounts at Federal Reserve Banks.

Hypotheses about Aggregate Daylight Overdrafts

We hypothesized that several aggregate factors would affect our measures of ag-
gregate daylight overdrafts (data for many of these variables were not available at
the individual bank level). Unless otherwise noted, we expected that these factors
would affect the measures of maximum overdrafts that we constructed in the same
direction that they affected average overdrafts.

" First, we hypothesized that, ceteris paribus, the aggregate value of reserves in the
banking system would affect the level of overdrafts. The greater the value of re-
serves, and thus the larger the average beginning-of-day balance in reserve accounts
at Federal Reserve Banks, the smaller banks’ overdrafts would be. We also hypothe-
sized that the overall level of transactions that involved reserve accounts would af-
fect the level of overdrafts. The greater the value of transactions over Fedwire, the
larger the expected value of overdrafts would be.

We also looked at whether two categories of Fedwire transactions were likely to
be especially “overdraft intensive”: those related to the federal funds and repurchase
agreement (repo) transactions undertaken by banks to fund their assets and those
related to the securities transfers undertaken by primary securities dealers. The ex-
tent to which banks buy and sell reserves via federal funds and repo transactions
over Fedwire affects the value of Fedwire transactions. In addition, transfers stem-
ming from federal funds and repo transactions undertaken by the bank itself are
more likely to generate overdrafts than are transfers originated by commercial trans-
actions or transfers originating at another bank. Federal funds and repos tend to be
delivered relatively late in the business day and returned relatively early, so banks
that tend to rely on these sources of funds are likely to have fewer reserves during
the day than if they tended to rely on deposits, for example. Thus, we hypothesized
that even when the values of Fedwire funds and book-entry transactions were con-
trolled for, the greater the proportion of banks’ liabilities funded with federal funds
and repos, the greater the overdrafts would be.

We tested whether the handling of a greater dollar volume of government securi-
ties transactions by primary securities dealers resulted in overdrafts, again after con-
trolling for the value of Fedwire funds transactions. Like federal funds and repo
transactions, government securities transactions tend to take place via Fedwire.
Much of the value of securities transactions is handled by primary dealers, who tend
to use a small number of large commercial banks to carry out their transactions.
These dealers typically fund their daylight securities holdings with daylight over-
drafts at their banks, which in turn tend to fund those overdrafts with overdrafts of
their reserve accounts. Thus, we hypothesized that the greater the value of securities
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transactions handled by primary dealers, the larger the overdrafts likely to be gener-
ated by a given value of Fedwire traffic.

We considered the possibility that the decrease in recent years of the number of
securities-clearing banks changed the aggregate amount of daylight overdrafts.
When a bank exited the securities-clearing business, its activities were typically
taken on by a bank that already cleared securities and thus tended to overdraft its
reserve account. Whereas the spreading of a given amount of clearing activity
across a large number of banks might enable each of those banks to avoid over-
drafts, with the positive beginning-of-day reserve balance of each bank buffering it
against overdrafts, a decrease in the number of securities-clearing banks might raise
the aggregate amount of overdrafts. On the other hand, to the extent that consolida-
tion among securities-clearing banks increased the likelihood of intrabank clearing
of securities (“on-us” transactions), at the expense of interbank clearing, the reduc-
tion of the number of securities-clearing banks might reduce aggregate overdrafts.
We made no assumption about the net effect on overdrafts of these forces.

Of course, we also tested whether the imposition of caps and fees reduced day-
light overdrafts. We predicted that caps might affect overdrafts generally, but would
have particularly noticeable effects on maximum aggregate overdrafts. Because fees
are applied to intraday average overdrafts, we expected them to have particularly
strong effects on average daily aggregate overdrafts, but possibly to affect maximum
aggregate overdrafts as well.

Regression Specification

To estimate the effects of caps, fees, and other factors on our measures of daylight
overdrafts, we specified an error-correction mechanism (ECM). This specification
allowed for short-run dynamic effects that differed from long-run effects and gener-
ated statistically valid tests of both short-run and long-run effects.

The dynamics allowed for by the ECM might stem from at least two sources. The
first is omission of some autoregressive variables. No regression specification can
be complete, and because we cannot in general reject the presence of unit roots in
the variables that we have included, it is likely that those we have not included also
have strong autoregressive components.?’ Models of reserves management suggest
that the volatility of exogenous payments flows affects overdrafts, for example. To
the extent that volatility is autoregressive, the ECM reduces the effects of its omis-
sion on estimates of the included variables.

A second source of error-correction effects might be “counseling” from the Feder-
al Reserve System. A bank whose overdrafts are unusually large sometimes re-
ceives counseling, which is meant to indicate to the bank that it should rein in its
overdrafts. To the extent that a bank responds to this counseling, it might reduce its
subsequent overdrafts relative to what they would otherwise have been.

Suppose that each of the measures of overdrafts that we use, DLO, responded

20. Each of the long-run relations passed tests for cointegration.
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over the long run by vy to a one-unit change in the “explanatory” variables, whose
vector is denoted X:

DLO, = v - X,. 6]

Our ECM posited that the short-run change (the month-to-month difference) in
daylight overdrafts, ADLO,, responds by a to a one-unit change in the explanatory
variables, AX,. In addition, our ECM implied that the month-to-month difference
responded by B to the error-correction term, €,_;:

ADLO, = a - AX, + B - €,_,. 2)

In this case, the error-correction term, €,_;, was the discrepancy between the actual
level of daylight overdrafts recorded for the preceding month, DLO,_,, and the lev-
el predicted for that month by the long-run relation between daylight overdrafts and
the explanatory variables, y - X,_;:

€1 =DLO,_, — v X, 3)

The (absolute value of the) coefficient, 8, on the error-correction term measures the
extent to which the discrepancy in the prior period was offset in the current period.
If overdrafts exceeded their long-run value, as given by equation (1), in the prior
period, the ECM indicates that overdrafts would change this period by B - €, less
than warranted by AX,. Given no change in X during this period, overdrafts would
move toward the value implied by equation (1) by a fraction, 3, of the prior period’s
discrepancy. .
Substituting equation (3) into equation (2) produces

ADLO, = o+ AX, + B - (DLO,_, — v X,_)). 4)

Applying nonlinear least squares to equation (4) produced statistically valid esti-
mates of the adjustment speed, 3, and of the short-run (&) and long-run (y) re-
sponses of daylight overdrafts to the explanatory variables, as well as of their
standard errors.?! Tables 2, 3, and 4 show the results of estimating equation (4) with
various measures of overdrafts.??

21. Though we need not have done so, we restricted equation (3) to include the same explanatory
variables in the short-run as in the long-run determination of daylight overdrafts. West (1988) and Sims,
Stock, and Watson (1990) show that the standard errors for this specification are properly calculated by a
standard regression program.

22. We also estimated equation (1) with ordinary least squares, both with and without an AR(1) term
for the disturbances. The estimated long-run effects from these regressions were similar to the ECM
results shown in Tables 2, 3, and 4. One reason for preferring the ECM results is that the estimated

adjustment coefficients were statistically significantly less than I, which indicates that short-run dynam-
ics were relevant.
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Specification of Aggregate Variables

The dollar value series used to estimate equation (4) (expressed in billions of dol-
lars) were converted to real terms by dividing by the consumer price index, which
had been indexed to equal 1 in January 1995.

Measures of aggregate overdrafts were constructed from data on overdrafts at
fifteen-minute intervals throughout the Fedwire operating day. Because the Fedwire
day runs from 8:30 a.M. through 6:30 p.M., we had forty-five observations of over-
drafts per bank per day for the February 1985 through September 1995 period. Ag-
gregate book-entry securities overdrafts were the sum across banks of overdrafts in
the book-entry subaccounts, ignoring positive total balances. Aggregate funds over-
drafts were the sum across banks of the overdrafts in the funds subaccounts, again
ignoring positive balances. A bank’s total overdraft is the amount by which the sum
of its funds and securities subaccount balances is negative, which is less than or
equal to the sum of the overdrafts in its two subaccounts. (A bank’s total overdraft
will equal the sum of the overdrafts in its two subaccounts if neither subaccount has
a balance greater than zero.) Thus, total aggregate overdrafts were not the sum of
the subaccount overdrafts, but rather the sum, across banks, of overdrafts in the
total reserve account, again ignoring positive balances. Overdrafts were expressed
as the absolute value of these negative balances.

Because no one measure seemed sufficiently informative about overdrafts, we
constructed, for each month, three measures of aggregate overdrafts—the maxi-
mum, the average daily maximum, and the average—for each category of over-
drafts (total, funds, and book-entry). The first measure is the maximum aggregate
overdraft recorded at any time during the month, the second is the “typical” amount
at which overdrafts peaked each day during the month, and the third is the “typical”
amount of overdrafting at any time during the month.

For most of the sample period—January 1987 onward—monthly data was avail-
able for the dollar value of both funds transfers and of securities-related transfers
over Fedwire; for 1985 and 1986, we had annual data for both components. The
only quarterly data for transfers available for 1985 and 1986 were for funds trans-
fers, and that data reported transfers as the sum of the value of transfers processed
by the sending and the receiving offices—unless the transfer was within a Federal
Reserve District, in which case the transfer was only counted once. To reduce the
problem that the available quarterly data double-counted some transfers but not oth-
ers, we used that data to distribute the annual data for 1985 and 1986 into values for
the eight quarters of 1985 and 1986. The quarterly series we constructed added up to
the annual series for funds transfers that did not double-count some transfers but
was perfectly correlated with the available quarterly data. We followed a similar
strategy to estimate monthly data before 1987 for the value of securities-related
transfers. The strategy differed somewhat because we had no related quarterly data
for securities-related transfers for 1985 and 1986. First, we constructed quarterly
average values from annual data, distributing the annual data for 1985 and 1986 by
imposing the same growth rate in quarterly data that we observed in the annual data,
subject to the constraint that the constructed quarterly data summed to the annual
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data. Then we set the monthly values for each quarter of the two years equal to the
derived quarterly average value.

For our measure of reserves we used monthly averages of depository institutions’
deposits at Federal Reserve Banks.?*> As our proxy for dealers’ securities transac-
tions, we used data for purchases and sales of U.S. government securities (U.S.
Treasury bills and coupon securities, federal agency securities, and mortgage-
backed securities), as reported to the Federal Reserve Bank of New York by primary
dealers.?*

We hypothesized that the larger the dollar value of federal funds transactions, the
larger daylight overdrafts would be. Although we had no measure of the dollar val-
ue of federal funds transactions, we did have data for banks’ holdings of federal
funds and repos. For our measure of the dollar value of federal funds and repos held
by commercial banks we used the difference between borrowings at all commercial
banks and Treasury tax and loan notes held at the large weekly reporting banks.?’
These data came from the Federal Reserve Bulletin. To express this measure of the
composition of banks’ funding, we standardized it by the dollar value of aggregate
bank credit.?®

We constructed several indicator variables for changes in Federal Reserve policies
on daylight overdrafts. The first indicator variable equaled zero for each month until
Regime B commenced in March 1986, when caps on intraday credit were intro-
duced, and one thereafter. The second and third indicator variables were for the two
cap reductions in 1988: The second equaled zero until January 1988, when caps
were reduced 15 percent, and one thereafter; the third equaled zero until May 1988,
when the remainder of the 25 percent reduction in the cap level occurred, and one
thereafter. The fourth indicator variable was equal to zero until January 1991, when
the cap on the sum of the net debit on CHIPS and daylight overdrafts on Fedwire
funds was replaced by a cap on sum of Fedwire funds and book-entry overdrafts,
and one thereafter.?” The fifth indicator variable equaled zero until October 1993,
when new rules for posting times for the debits and credits associated with check

23. We found nearly identical results when we used data for the aggregate amount of required
reserves.

24. Transactions were reported at principal value and therefore did not include accrued interest. Be-
ginning in June 1994, forward transactions as well as immediate transactions are included in the defini-
tion of U.S. government transactions. Immediate delivery refers to purchases or sales of securities (other
than mortgage-backed federal agency securities) for which delivery is scheduled in five business days or
less and “when-issued” securities that settle on the issue date of offering. Transactions for immediate
delivery of mortgage-backed securities include purchases and sales for which delivery is scheduled in
thirty business days or less. Forward transactions are agreements made in the over-the-counter market
that specify delayed delivery. Forward contracts for mortgage-backed agency securities are included
whlein the time to delivery is more than thirty days. These data are reported in the Federal Reserve
Bulletin.

25. Only very large banks have any appreciable Treasury tax and loan notes. Borrowings also include
discount window borrowings.

26. We also considered standardizing the data for required reserves and for securities transactions.
However, regressions fit better with the standardized funding variable and with the nonstandardized data
for required reserves and securities transactions.

27. Banks incurring “frequent” and “material” book entry overdrafts were required to collateralize
their entire book-entry exposure.
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892 : MONEY, CREDIT, AND BANKING

clearings and ACH transfers and other non-Fedwire payments took effect, and one
thereafter.

The first four of these indicator variables reflect changes in policy toward caps on
daylight overdrafts. Because the values of those caps were determined in part by the
value of the capital that banks had, we also included with each of the four indicator
variables a variable formed by multiplying bank capital by that indicator variable.
The difference between commercial banks’ monthly average total assets and
liabilities—the “residual”—served as a proxy for the aggregate capital of commer-
cial banks.?® The estimated net effect on daylight overdrafts of imposing a cap,
then, is the sum of (1) the coefficient on the indicator variable and (2) the product of
the value of the bank capital variable and the coefficient on the variable formed by
multiplying bank capital by the indicator variable.

We also used indicator variables to signal the changes in fees for daylight over-
drafts in April 1994, when the fee rose from zero to ten basis points (annual rate),
and in April 1995, when it rose from ten to fifteen basis points. For the first of the
two, we set the value at zero until February 1994 and then, to reflect banks’ likely
gradual adaptation to the fee increase, which had been announced long in advance,
raised the value of the indicator gradually. We set the February 1994 value at 0.1,
raised it 0.2 for each succeeding month through June, and set it equal to one starting
in July 1994. We took a similar approach for the second indicator variable: We set it
at zero until February 1995, at 0.1 for February 1995, raised it 0.2 for each succeed-
ing month through June, and set it at one starting in July 1995. This second variable
was constructed to measure the effects of the April 1995 fee increase on top of the
earlier increase.

Because the dollar value of the deductible that is subtracted from a bank’s over-
drafts before overdraft fees are levied rises with the dollar value of the bank’s capi-
tal, we also constructed variables intended to determine whether overdrafts rise as
bank capital rises. These variables, which interacted bank capital with the indicator
variables for the fee increases, proved to be insignificant. Therefore, we chose a
specification that omitted interacted capital and fee variables.

We also included an indicator variable to mark daylight overdraft “prevention
week,” a week in early December 1993, during which an industry trade association
urged its members to minimize their use of overdrafts. The effort apparently re-
duced overdrafts during December, so we included a variable that was equal to one
for December 1993 and zero otherwise.

Finally, we included as variables in our regressions both the number of banks
each month that cleared securities and that number multiplied by the real value of
securities transactions handled by primary dealers. Neither of these variables proved
to be statistically significant when entered individually or jointly. Thus, we do not
report or show the results of regressions that included those variables.

28. This measure of capital is not identical to regulatory capital.
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7. RESULTS FOR TOTAL FEDWIRE DAYLIGHT OVERDRAFTS

Tables 2, 3, and 4 present the results of estimating equation (4) using as depen-
dent variables the changes in daylight overdrafts in the entire reserve account, in the
funds-related subaccount, and in the book-entry securities-related subaccount.? In
each table, the dependent variables are the first differences in monthly data of the
maximum, the average daily maximum, and the average aggregate overdraft. The
summary statistics at the bottom of the tables refer to the levels of the overdraft
measures rather than to their first differences. The same explanatory variables were
used for each regression in the three tables.

The estimates of the long-run effects (y) on overdrafts are shown in the top group
of rows of each table, the estimated short-run responses (o) are presented in the
middle group of rows, and the estimated adjustment coefficient (8) is shown in the
bottom row of coefficient estimates.>°

The Estimated Effects of Caps

Rows 1 and 2 of Table 2 present the estimates of the long-run effects of the cap
variables on total daylight overdrafts. Because the indicator variables for the
changes in caps (and those variables interacted with bank capital) are so highly cor-
related, the data did not yield precise estimates of their separate effects. Therefore,
at little cost to overall fit, we included the pair of cap variables for only one of the
overdraft caps.>! Somewhat contrary to our intuition, the March 1986 cap variables
were the single pair of cap variables that minimized the standard error of the regres-
sion. Therefore, all three tables present estimates of the coefficients for the variables
associated with the March 1986 imposition of overdraft caps. The significantly posi-
tive coefficients on the product of the indicator and capital variables indicate that the
more capital in banks, the higher the caps on overdrafts and the higher the observed
overdrafts. These findings accord with our hypotheses.

On the other hand, there is little evidence that the initial effect of the imposition of
caps was a decline in total overdrafts, by any of the three measures of overdrafts.
The long-run estimated impact of overdraft caps at any time ¢ is the sum of (1) the
coefficient in row 1 and (2) the product of the coefficient in row 2 and the value of
the capital variable at time ¢. Because the March 1986 real value of bank capital that
we used was $265 billion, the estimated initial effects shown in Table 2 were (insig-
nificantly) positive, rather than negative as would be expected had caps been effec-
tive.32 For example, the estimated initial response to the imposition of the overdraft
cap was an increase of about $20 billion in the maximum overdraft during the month

29. In all three tables, z-statistics are shown in parentheses below the coefficient estimates.
30. Though a constant term was included in the X vector, we do not report its estimate.

31. The estimated coefficients for the other variables were little affected by variation of the particular
pair of cap variables included in the regressions.

32. Nor did we find that the initial effects of the other caps were reductions in overdrafts when the
variables associated with the other cap dates were used.
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TABLE 2

THE EFFECTS OF CAPS AND FEES ON TOTAL DAYLIGHT OVERDRAFTS

(MoONTHLY, FEBRUARY 1985-SEPTEMBER 1995)

Dependent Variable

Average of Daily

Maximum Overdraft Maximum Overdraft ~ Average Overdraft
Explanatory Variables 1) 2) 3)
Long-run Effects of
1. Cap Indicator —95.9 —87.1 —44.2
(3.96) (2.57) (3.13)
2. Cap Indicator Interacted with Bank Capital 0.443 0.395 0.198
(4.70) (3.00) (3.58)
3. 1994 Fee Implementation —102.7 -92.7 —42.7
(17.22) (10.98) (11.91)
4. 1995 Fee Increase —26.6 -16.7 -8.0
(3.66) (1.66) (1.88)
5. Value of Fedwire Securities-Related Transfers 0.0047 0.0042 0.0023
(4.44) (2.89) (3.66)
6. Value of Deposits at Federal Reserve Banks -1.82 -1.79 —0.78
(8.89) (6.14) (6.31)
7. Share of Bank Credit Funded by Fed Funds 5.07 4.95 1.86
and Repurchase Agreements (4.38) (3.01) (2.74)
8. Value of U.S. Government Securities Trans- 0.026 -0.036 0.055
actions by Primary Dealers (0.35) (0.35) (1.28)
9. Overdraft Prevention Week Indicator —39.7 -73.9 -31.7
(2.69) 3.17) (3.12)
Short-run Effects of
10. Cap Indicator -22.9 —40.8 -16.2
(0.34) (1.16) (0.92)
11. Cap Indicator Interacted with Bank Capital 0.115 0.161 0.063
(0.46) (1.23) (0.95)
12. 1994 Fee Implementation —60.8 -73.8 —42.0
2.79) 6.19) (6.92)
13. 1995 Fee Increase -20.0 -8.1 -8.7
(0.83) (0.62) (1.34)
14. Value of Fedwire Securities-Related Transfers 0.0020 0.0014 0.0006
(2.45) (3.13) 2.42)
15. Value of Deposits at Federal Reserve Banks -1.55 —0.80 —0.46
(3.44) (3.35) (3.88)
16. Share of Bank Credit Funded by Fed Funds 5.15 2.81 1.30
and Repurchase Agreements 2.29) (2.36) 2.19)
17. Value of U.S. Government Securities Trans- 0.058 0.044 0.040
actions by Primary Dealers (1.28) (1.84) (3.34)
18. Overdraft Prevention Week Indicator -21.4 —28.5 —12.8
(2.60) (6.57) (5.78)
Adjustment Speed 0.814 0.312 0.370
(8.97) 4.29) (4.82)
Summary Statistics
Mean of Dependent Variable (Billions of 1995 114.9 96.5 49.9
Dollars)
Standard Error of Regression (Billions of 1995 7.51 3.97 1.99
Dollars)
R-Squared 0.94 0.98 0.98
Durbin-Watson Statistic 2.09 1.95 1.91

Notk: Each dollar value series was converted to real terms by dividing by the January 1995 consumer price index. Below each coefficient
estimate 1S its ¢-statistic.
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(column 1). Allowing for the initial impact of the short-run dynamic terms (rows 10
and 11) raises that figure more than $5 billion.

Although the estimates (row 2) suggest that the easing of caps due to increasing
bank capital allowed for larger total overdrafts, the absence of evidence that the ini-
tial imposition of caps reduced overdrafts casts suspicion on the interpretation that
the estimated positive effects of bank capital reflect the loosening of the overdraft
cap associated with increased bank capital. These results may not be that surprising,
however, when we recall that until January 1991 caps did not apply to overdrafts
attributable to book-entry securities transfers. And even after that date, banks could
effectively raise their own caps by pledging collateral to cover their securities-
related overdrafts.

The Estimated Effects of Fees

* Rows 3 and 4 of Table 2 present the estimated long-run effects of fees on total
daylight overdrafts. The estimated long-run reduction in the (monthly) maximum
daylight overdraft due to the 1994 imposition of a ten-basis-point fee on daylight
overdrafts was $103 billion; the 95 percent confidence interval for that estimate
ranged from $91 billion to $114 billion. The reduction in the average daily maxi-
mum overdraft was about $93 billion, with the 95 percent confidence interval rang-
ing from $76 billion to $109 billion. The average overdraft fell almost $43 billion,
with the 95 percent confidence interval ranging from $36 billion to $50 billion.
Thus, fees significantly reduced daylight overdrafts.

These estimates are somewhat larger than would be obtained by comparing aver-
ages of overdrafts before and after the imposition of fees. For example, the average
maximum overdraft in the six months before April 1994 exceeded the average in the
six months after April 1994 by $57 billion. The reason the regression-based esti-
mate is larger presumably is that without the advent of fees, overdrafts after April
1994 would have been larger than they were before April 1994. In that case, esti-
mating the effect of fees by the change in the averages underestimates the effect of
the fees.

The estimated long-run effect of the April 1995 fee increase on the maximum
total overdraft was large ($26.6 billion) and significant (z-statistic = 3.66). Though
the long-run effects on the average daily maximum overdraft and the average over-
draft were not statistically significant at conventional levels (¢-statistics of about
1.8), the estimated reductions of $16.7 billion and $8.0 billion are notable. The esti-
mated long-run effects of the five-basis-point increase in April 1995 tend, across
most of our regressions, to be about one-quarter as large as those of the ten-basis-
point increase in April 1994. Thus, the dollar reduction in overdrafts per-basis-point
increase in the fee resulting from the 1995 increase was about half that resulting
from the 1994 increase. A t-test shows that the 1995 fee increase produced a statis-
tically significantly smaller per-basis-point reduction in overdrafts than the 1994 fee
increase did.
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The Effects of Other Factors

Row 5 of Table 2 shows the estimated long-run effects of greater values of Fed-
wire book-entry securities transactions on total overdrafts. Notably absent from Ta-
bles 2—4 is the dollar value of Fedwire funds transfers. The reason is simple: This
variable was never close to being a significant determinant of any of the overdraft
measures we examined. By contrast, the estimated long-run effect of the value of
book-entry transactions was significant for all three measures of total overdrafts.
The estimates imply that each extra billion dollars of Fedwire securities-related
transfers produced an increase of a bit more than $4 million in maximum and aver-
age maximum overdrafts; average overdrafts rose about half as much per billion dol-
lar increase in securities-related transfers.

Higher levels of deposits in banks’ reserve accounts were estimated to reduce to-
tal overdrafts significantly in the long run, in both a statistical and an economic
sense (row 6). Both maximum and average maximum overdrafts declined an esti-
mated $1.80 per dollar increase in reserve account balances. We were surprised that
the reductions were larger than dollar for dollar. Average overdrafts fell an esti-
mated $0.78 per dollar increase in reserves, not significantly less than a dollar-for-
dollar response. )

Row 7 of Table 2 shows the estimated long-run effects on total overdrafts of a
one-percentage-point increase in the share of bank credit funded by federal funds
and repos. This share of banks’ funding, which moves predominantly over Fedwire,
was a significant determinant of each measure of total overdrafts. A one-percentage-
point increase in that share raised the maximum and average daily maximum over-
drafts about $5 billion. As usual, the effect on the average overdraft was smaller, but
still detectable.

In contrast to the other factors, the long-run effects of primary dealers’ securities
transactions were not found to be significant determinants of total overdrafts: Only
the estimated response of the average overdraft had a z-statistic above one (row 8).

Overdraft prevention week (early December 1993) apparently reduced total maxi-
mum overdrafts sufficiently to affect the average maximum over the month as well
as the average overdraft for the month. The estimated long-run effect on the maxi-
mum overdraft during December 1993 was significant (¢-statistic = 2.69) (row 9),
as was the short-run effect (row 18). The estimated sizes of the effects of this volun-
tary reduction in overdrafts were surprisingly large. The estimated long-run effect
was to reduce the average daily maximum overdraft, for example, $73.9 billion,
which puts its estimated effect at four-fifths as large as the estimated effect of the
1994 fee increase.

Changes in these explanatory variables generally affected the short-run dynamics
of overdrafts (rows 10—18) in much the same way that changes affected the longer-
run movements of overdrafts. The short-run effects tended to be less statistically
significant and smaller in size, however. The most noticeable difference was in the
coefficients for securities transactions (rows 8 and 17): Whereas we detected no
longer-run effects, we found that securities transactions were a significant determi-
nant of average overdrafts.
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The adjustment speed coefficient for the maximum overdraft of 0.814 indicates
that four-fifths of the excess of the maximum overdraft over its value predicted by
equation (1) was gone by the following month. Much smaller fractions of the excess
of the average maximum and average overdrafts tended to be gone by the next
month. This is just the pattern we expected to find: Autocorrelation of the error-
correction terms is likely to be much stronger in monthly averages than in data for
the monthly maximum overdraft.

8. RESULTS FOR SECURITIES-RELATED AND FUNDS-RELATED OVERDRAFTS

Tables 3 and 4 apply the same specification used in Table 2 to the value of over-
drafts attributed to book-entry securities transfers and to funds-related transfers.>
The reserve balance in the book-entry securities subaccount plus that in the funds
subaccount is the total reserve balance. Because overdrafts are a nonlinear transfor-
mation of balances, however, total overdrafts do not equal the sum of overdrafts
attributed to book-entry securities transfers and those attributed to funds transfers.
Nonetheless, analyzing these two components as if they summed to total Fedwire
overdrafts is a close approximation.>* As a result, the coefficient estimates in Table
2 approximate the sum of those in Tables 3 and 4.

There are few important differences between the determinants of securities-
related and total overdrafts: The pattern of responses of securities-related overdrafts
mimics the pattern of responses of total overdrafts, differing primarily by being
somewhat smaller in general. The long-run responses to fee increases are represen-
tative: The responses of securities-related overdrafts were about four-fifths as large
as those of total overdrafts.

The responses of funds-related overdrafts also mimic those of total overdrafts,
though they tend to be considerably weaker in significance and in strength. Not sur-
prisingly, one of the variables that significantly affected funds-related overdrafts is
the share of bank credit funded via federal funds and repos (rows 7 and 16). Nor
were we surprised to find that the value of securities transferred over Fedwire (rows
5 and 14) affected securities-related overdrafts, but that such transfers had little ef-
fect on funds-related overdrafts. Securities transactions by primary dealers generally
had stronger effects on securities-related than on funds-related overdrafts (rows 8
and 17). We were surprised, however, that maximum funds-related overdrafts were
affected by the value of securities-related transfers. Also surprising is the finding,
not shown here, that Fedwire funds transfer volume was not a significant determi-
nant of funds-related overdrafts.

33. Funds-related overdrafts include check, ACH, and other payment transactions that affect reserve
or clearing account balances.

34. The R-squared of a regression of the average daily maximum total overdraft on the averages of the
daily maximums for book-entry transfers and for funds transfers is 0.87. With an AR(1) error term add-
ed, the R-squared jumps to 0.99. Thus, viewing overdrafts in the subaccounts as summing to total Fed-
wire overdrafts is a reasonable approximation. If the components summed exactly to the total, the sums
of regression coefficients in the component regressions would sum exactly to the coefficients in the total
regressions.
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TABLE 3

THE EFFECTS OF CAPS AND FEES ON SECURITIES-RELATED DAYLIGHT OVERDRAFTS
(MONTHLY, FEBRUARY 1985—SEPTEMBER 1995)

Dependent Variable

Average of Daily

Maximum Overdraft Maximum Overdraft ~ Average Overdraft
Explanatory Variables (1) (2) 3
Long-run Effects of
1. Cap Indicator -99.7 -81.9 —-42.9
(3.27) (1.46) (2.55)
2. Cap Indicator Interacted with Bank Capital 0.474 0.393 0.195
(3.99) (1.80) (2.98)
3. 1994 Fee Implementation —83.7 —69.5 -36.5
(11.13) (4.95) (8.64)
4. 1995 Fee Increase —22.8 —13.7 =17.1
(2.48) (0.81) (1.40)
5. Value of Fedwire Securities-Related Transfers 0.0034 0.0046 0.0019
(2.55) (1.86) 2.51)
6. Value of Deposits at Federal Reserve Banks —1.96 -2.14 —0.67
(7.52) (3.91) (4.35)
7. Share of Bank Credit Funded by Fed Funds 2.97 3.27 0.64
and Repurchase Agreements (2.03) (1.16) (0.79)
8. Value of U.S. Government Securities Trans- 0.088 —0.104 0.032
actions by Primary Dealers (0.94) (0.57) (0.63)
9. Overdraft Prevention Week Indicator —43.5 -107.0 -47.9
(2.35) (2.42) (3.40)
Short-run Effects of
10. Cap Indicator —58.2 —24.7 —16.5
(0.79) (0.71) (1.13)
11. Cap Indicator Interacted with Bank Capital 0.257 0.098 0.064
(0.94) (0.76) (1.17)
12. 1994 Fee Implementation —53.1 —38.2 -29.5
(2.22) (3.12) (5.55)
13. 1995 Fee Increase —-19.0 3.9 -3.3
0.71) (0.30) (0.61)
14. Value of Fedwire Securities-Related Transfers 0.0010 0.0015 0.0006
(1.13) (3.57) (2.94)
15. Value of Deposits at Federal Reserve Banks —1.28 -0.23 -0.15
(2.61) (0.96) (1.56)
16. Share of Bank Credit Funded by Fed Funds 4.37 1.10 0.52
and Repurchase Agreements (1.77) (0.94) (1.07)
17. Value of U.S. Government Securities Trans- 0.093 0.048 0.032
actions by Primary Dealers (1.86) (2.00) (3.25)
18. Overdraft Prevention Week Indicator —16.3 —26.3 —13.3
(1.80) (6.15) (7.45)
Adjustment Speed 0.710 0.183 0.256
(7.99) (2.69) (3.60)
Summary Statistics
Mean of Dependent Variable (Billions of 1995 86.2 68.2 27.0
Dollars)
Standard Error of Regression (Billions of 1995 8.27 3.93 1.64
Dollars)
R-Squared 0.93 0.98 0.98
Durbin-Watson Statistic 2.05 2.09 2.01

NotE: Each dollar value series was converted to real terms by dividing by the January 1995 consumer price index. Below each coefficient
estimate is its f-statistic.
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TABLE 4

THE EFFECTS OF CAPS AND FEES ON FUNDS-RELATED DAYLIGHT OVERDRAFTS
(MONTHLY, FEBRUARY 1985—-SEPTEMBER 1995)

Dependent Variable

Average of Daily
Maximum Overdraft Maximum Overdraft  Average Overdraft
3

Explanatory Vanables (1) 2
Long-run Effects of
1. Cap Indicator —13.5 1.9 1.0
0.99 (0.16) (0.13)
2. Cap Indicator Interacted with Bank Capital 0.029 0.002 —0.004
0.54) (0.06) 0.12)
3. 1994 Fee Implementation —13.7 —13.5 -7.2
(4.10) (4.96) 3.89)
4. 1995 Fee Increase -2.1 -1.7 —0.1
(0.51) 0.51) (0.05)
5. Value of Fedwire Securities-Related Transfers 0.0016 0.0005 0.0003
(2.67) (1.13) (0.89)
6. Value of Deposits at Federal Reserve Banks -0.21 —0.43 —0.18
. (1.78) 4.57) (2.83)
7. Share of Bank Credit Funded by Fed Funds 1.95 1.79 1.31
and Repurchase Agreements (2.99) (3.39) (3.68)
8. Value of U.S. Government Securities Trans- 0.028 0.028 0.022
actions by Primary Dealers (0.66) (0.82) (0.97)
9. Overdraft Prevention Week Indicator 3.7 3.6 5.5
(0.45) 0.54) (1.23)
Short-run Effects of
10. Cap Indicator 29.1 3.9 3.4
(0.58) 0.21) (0.33)
11. Cap Indicator Interacted with Bank Capital -0.119 -0.017 —0.014
0.64) 0.24) (0.36)
12. 1994 Fee Implementation -22.5 —17.1 -8.4
(1.38) (2.93) (2.54)
13. 1995 Fee Increase -17.1 -8.0 -2.9
(0.96) (1.25) (0.83)
14. Value of Fedwire Securities-Related Transfers 0.0009 —0.0001 —0.0001
(1.52) (0.40) (0.65)
15. Deposits at Federal Reserve Banks —0.36 —0.51 -0.27
(1.07) (4.29) (4.02)
16. Share of Bank Credit Funded by Fed Funds 1.29 1.33 0.80
and Repurchase Agreements 0.77) 2.21) (2.36)
17. U.S. Government Securities Transactions by —0.002 0.015 0.008
Dealers (0.04) (1.24) (1.21)
18. Overdraft Prevention Week Indicator 1.3 -0.3 0.5
0.22) 0.14) 0.42)
Adjustment Speed 1.081 0.477 0.397
(11.29) (5.86) (4.92)
Summary Statistics
Mean of Dependent Variable (Billions of 1995 56.7 47.5 22.9
Dollars)
Standard Error of Regression (Billions of 1995 5.65 2.01 1.12
Dollars)
R-Squared 0.35 0.86 0.83
Durbin-Watson Statistic 1.94 1.98 2.01

Norte: Each dollar value series was converted to real terms by dividing by the January 1995 consumer price index. Below each coefficient
estimate is its f-statistic.
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Just as the data in Table 3 suggest with regard to securities-related overdrafts, the
data in Table 4 indicate that the April 1994 fee increase reduced funds-related over-
drafts significantly. Unlike Table 3, however, Table 4 does not reveal any significant
response of funds-related overdrafts to the 1995 fee hike.

9. ELASTICITY OF THE AGGREGATE DEMAND FOR DAYLIGHT OVERDRAFTS

In the regressions reported in Tables 2, 3, and 4, we used two qualitative vari-
ables for the increases in daylight overdraft fees: one for the increase from zero to
ten basis points and one for the increase from ten to fifteen basis points. Using quali-
tative variables had the advantage of producing direct estimates of the effects on
overdrafts of each of the two fee increases. For example, row 3 in Table 2 shows
that the April 1994 introduction of a ten-basis-point fee reduced the average daily
maximum total overdraft in the long run by an estimated $92.7 billion (1995 dol-
lars); row 4 shows that the estimated long-run effect of the April 1995 fee increase
from ten to fifteen basis points was an additional $16.7 billion (1995 dollars).

These estimates also suggest that the demand for daylight overdrafts was not lin-
ear: The estimated reduction in maximum total overdrafts per basis point when the
fee was raised from zero to ten basis points was nearly twice as large as the per-
basis-point reduction estimated for the increase from ten to fifteen basis points. The
t-test that indicated that the 1995 fee increase produced smaller per-basis-point re-
ductions in overdrafts than the 1994 fee increase did also implies that the demand
curve was statistically significantly nonlinear over this range of fee increases.

The overdraft fee was zero for all but the last year and a half of our sample peri-
od. Using some of the most common nonlinear specifications (for example, log and
reciprocal) of the fee variable would have removed all but that short period from our
estimation period. We were reluctant to use a nonlinear transformation of the depen-
dent variable because the relations of overdrafts to some of the other explanatory
variables, such as deposits at Federal Reserve Banks, seemed likely to be linear. To
allow the data to indicate the extent to which the responses of overdrafts to fees were
nonlinear, we reestimated the specification used for Table 2 after removing the two
qualitative fee variables and replacing them with two quantitative variables: the lev-
el of the overdraft fee in basis points and the square of the fee level. The results are
presented in Table 5.

Except for the coefficient estimates for the fee variables, the overall fit and indi-
vidual coefficients in Table 5 are almost the same as those in Table 2. The long-run
effects of both the level and the square of the fee variables are statistically signifi-
cant. Calculation of the estimated slope of the demand for overdrafts shows that the
demand curve slopes negatively over the entire range of fees so far observed. The
positive coefficients on the square of fees indicate that the demand for overdrafts
steepens as fees rise.

Figure 6 shows the demand curve for the average daily maximum total overdrafts
implied by column 2 of Table 5. The demand curve plotted in Figure 6 shows how
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TABLE 5

THE EFFECTS OF CAPS AND FEES ON TOTAL DAYLIGHT OVERDRAFTS

(MONTHLY, FEBRUARY 1985—SEPTEMBER 1995)

Dependent Variable

Average of Daily

Maximum Overdraft Maximum Overdraft Average Overdraft
Explanatory Variables (H 2) A3)
Long-run Effects of
. Cap Indicator -96.4 —85.9 —44.0
(3.91) (2.78) (3.29)
2. Cap Indicator Interacted with Bank Capital 0.445 0.383 0.194
(4.64) (3.19) (3.73)
3. Fee —-13.4 -14.5 —6.6
9.87) (7.98) (8.31)
4. Square of Fee 0.32 0.45 0.20
(3.15) (3.50) (3.59)
5. Value of Fedwire Securities-Related Transfers 0.0047 0.0039 0.0021
(4.46) (2.95) (3.67)
6. Value of Deposits at Federal Reserve Banks -1.83 -1.74 —-0.76
. (8.73) (6.55) (6.55)
7. Share of Bank Credit Funded by Fed Funds 5.07 5.09 1.93
and Repurchase Agreements (4.30) (3.35) (2.98)
8. Value of U.S. Government Securities Trans- 0.018 0.031 0.082
actions by Primary Dealers (0.24) (0.33) (1.97)
9. Overdraft Prevention Week Indicator -39.9 -75.5 -33.0
(2.64) (3.52) (3.39)
Short-run Effects of
10. Cap Indicator -23.2 -29.5 —10.8
(0.34) (0.87) (0.64)
11. Cap Indicator Interacted with Bank Capital 0.116 0.116 0.041
(0.46) 0.92) (0.65)
12. Fee —-4.3 -11.3 —6.1
(1.12) (5.85) (6.27)
13. Square of Fee 0.06 0.49 0.23
0.21) (3.71) (3.58)
14. Value of Fedwire Securities-Related Transfers 0.0020 0.0014 0.0006
(2.43) (3.36) (2.59)
15. Value of Deposits at Federal Reserve Banks —1.54 —0.76 —-0.44
(3.41) (3.30) (3.86)
16. Share of Bank Credit Funded by Fed Funds 5.16 2.43 1.13
and Repurchase Agreements (2.28) 2.12) (1.97)
17. Value of U.S. Government Securities Trans- 0.056 0.058 0.047
actions by Primary Dealers (1.21) (2.51) (4.06)
18. Overdraft Prevention Week Indicator -21.3 —28.8 —-12.9
(2.59) (6.93) (6.13)
Adjustment Speed 0.800 0.324 0.373
9.07) (4.82) (5.16)
Summary Statistics
Mean of Dependent Variable (Billions of 1995 114.9 96.5 49.9
Dollars)
Standard Error of Regression (Billions of 1995 7.53 3.79 1.89
Dollars)
R-Squared 0.94 0.98 0.98
Durbin-Watson Statistic 2.12 2.00 1.96

Norte: Each dollar value series was converted to real terms by dividing by the January 1995 consumer price index. Below each coefficient
estimate is its r-statistic.
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FiG. 6. The Demand for Daylight Overdrafts. These data show the response, relative to the March 1994 overdraft
level of $118.1 billion (1995 dollars), implied by the estimates in column 2 of Table 5 of average maximum total over-
drafts to various levels of fees.

much the average daily maximum total overdrafts were estimated to decline for vari-
ous levels of the overdraft fee. The estimates in Table 5 imply that the initial in-
crease in the overdraft fee from zero to ten basis points reduced the estimated
average daily maximum total overdraft by $99.3 billion (1995 dollars). This esti-
mate is consonant with the estimate of $92.7 billion (1995 dollars) in Table 2.3% The
estimated reduction attributed to the fee increase from ten to fifteen basis points in
Figure 6 is $15.6 billion (1995 dollars), compared with an estimated reduction in
Table 2 of $16.7 billion (1995 dollars).

Table 6 presents, for both fee increases, the (own-price) “model-consistent arc”
(MCA) elasticities of demand for overdrafts implied by the specification used in
Table 5 for each of the three measures of overdrafts. We opted for arc elasticities
because (1) the largest of the two changes in fees started from a fee of zero, thereby
precluding calculation of the point elasticity at a fee of zero and (2) the only other
fee change was a 50 percent increase, which would have made the estimated reduc-
tion in overdrafts misleading if the elasticity changed appreciably over that arc of
the demand curve.

To prevent shifts in demand from contaminating our calculation of the elasticity
along the demand curve, we calculated the MCA elasticity as

35. The small number of distinct observations of fees (observations of 0, 10, and 15 basis points)
made it likely that the specifications in Tables 2 and 5 would provide similar estimates of the effects of the
observed fee increases, and they do.
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TABLE 6
PRICE ELASTICITIES OF DEMAND FOR DAYLIGHT OVERDRAFTS

Measures of Overdrafts

Total Securities-Related Funds-Related
Average Average Average
of Daily of Daily of Daily
Maximum Maximum  Average Maximum Maximum  Average Maximum Maximum  Average
Month Fee Overdraft ~ Overdraft Overdraft Overdraft Overdraft Overdraft Overdraft Overdraft —Overdraft
Changed (1) 2) 3) (5) 6 (W) (8) )

1. April 1994 -0.48 -0.72 -052 -0.44 -073 -093 -0.11 -0.15 -0.17
2. April 1995 -1.12 -0.70 -052 -097 -0.73 -1.09 -0.09 -0.06 -0.04

(‘72 —q)/(q, + ‘72)/2)
= 5
Wea = G, = pol(py ¥ p2I2) ©)

where p, and p, are the first-period and second-period fees and g, is the observed
first-period quantity. g, differs from the first-period quantity only to the extent im-
plied by the estimated fee coefficients. In the specification used for Table 5, where
both the level and square of price were used to explain quantity:

G=q o (p,—p)+B-(p3—p) (6)

where a is the coefficient on the level of fees and 3 is the coefficient on the square of
fees.®

Table 6 shows that the estimated demand elasticities ranged from —0.04 to
—1.12. For the maximum and the average daily maximum overdraft categories, the
elasticities for total overdrafts tended to be quite close to those for securities-related
overdrafts. For average overdrafts, the elasticities for total overdrafts were about
midway between those for securities- and funds-related overdrafts. The funds-
related elasticities were uniformly small, ranging from —0.04 to —0.17.

The elasticities for the two periods were generally similar; in fact, in four cases
(columns 2, 3, 5, and 7), they were identical or nearly so.3” The most notable differ-
ence was the large increase from 1994 to 1995 in the estimated elasticity for
securities-related maximum overdrafts, which presumably was the primary source
of the even-larger increase in the total maximum overdraft elasticity. Thus, even

36. MCA elasticities can be calculated for arcs outside the range of experience because they do not
require actual second-period quantities.

37. The Federal Reserve had announced that it would raise the level of overdraft fees to twenty-four
basis points in April 1995 but then it raised them to only fifteen basis points. A fee level of twenty-four
basis points is considerably above the highest level observed (fifteen basis points) in our data. A positive
estimated coefficient on the square of fees implies that if fees were raised sufficiently high, overdrafts
would rise rather than fall. One of the dangers of extrapolating outside the range of experience is that the
functional form that approximates the relation within that range is a poor approximation outside that
range. In this case, we estimated positive MCA elasticities for six of the nine categories for an increase of
the overdraft fee to twenty-four basis points.
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though Table 2 shows that the estimated reduction in overdrafts per basis point of
fee increase was smaller in 1995, the estimates in Table 5 imply that the elasticity
was larger.

10. WHY DID FEES REDUCE SECURITIES-RELATED OVERDRAFTS
MORE THAN FUNDS-RELATED OVERDRAFTS?

Data aggregated across banks did not allow us to determine the reasons behind
the patterns of overdraft reduction. We considered two hypotheses: (1) banks faced
scale economies in reducing overdrafts in general and (2) it was cheaper at the mar-
gin for banks to reduce securities-related overdrafts than to reduce funds-related
overdrafts. These two hypotheses are not mutually exclusive. Banks may have faced
significant scale economies in reducing either securities-related or funds-related
daylight overdrafts, or both. Scale economies may have stemmed from fixed costs,
for example, the fixed costs associated with purchasing, developing, and installing
computer hardware and software. Or the fixed or variable costs associated with re-
ducing securities-related overdrafts may have been appreciably lower than the costs
of reducing funds-related overdrafts.*®

Banks with the largest overdrafts before the implementation of fees also tended to
be banks that had large securities-related overdrafts. Thus, the larger absolute re-
ductions in, and larger elasticities of, securities-related overdrafts relative to funds-
related overdrafts in response to increases in overdraft fees are consistent with scale
economies and with securities-related overdrafts having been cheaper to reduce. To
see whether banks may have faced scale economies in reducing their funds-related
overdrafts, we looked to see if banks that had larger funds-related overdrafts re-
duced their overdrafts relatively more than banks that had smaller funds-related
overdrafts. To do so, we calculated the percentage change in average daily over-
drafts from the period before fees to the period after fees were implemented.>®
Using data for each of the fifty banks with the largest average overdrafts before fees.
were implemented, we plotted in Figure 7 these percentage changes in overdrafts
against the banks’ average daily overdraft before fees were implemented (OLD-
AVOD).“ If scale economies were important in reducing funds-related overdrafts,

38. The more important fixed costs were, the less likely we would have found that the second, 1995
fee increase reduced overdrafts. Had fixed costs been particularly important, banks more likely would
have borne them when fees were first implemented, and overdrafts would have declined then rather than
when fees were raised later.

39. We used data on average daily overdrafts because fees are based on that measure of overdrafts.
The data for the period before fees were implemented came from the six-month period October 14, 1993,
through April 13, 1994; the data for the period after fees were implemented came from the six-month
{)eriod June 30, 1994, through December 31, 1994. The sample consisted of the fifty banks that had the
argest average daily overdrafts during the six months before fees were implemented in April 1994. To
preserve the confidentiality of the data, we omitted data for the three banks with the largest average daily
total overdrafts in the period before fees were implemented. Two of these banks were securities-clearing
banks. Including those two banks or the third omitted bank changed the visual impression and the statisti-
cal significance of the regression line very little.

40. OLDAVOD is measured in billions of dollars.
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FiG. 7. Percent Change in Average Overdrafts across Banks after Fees Were Implemented. Percent change for each
bank is one hundred times the result of subtracting one from the ratio of average daily overdrafts after fees were imple-
mented (June 30, 1994—December 31, 1994) to average daily overdrafts before fees were implemented (October 14,
1993-April 13, 1994). Data in parentheses under regression line coefficients are -statistics.

then we would expect banks with relatively larger overdrafts before fees were im-
plemented to achieve larger percentage reductions in their overdrafts. No such pat-
tern is apparent. Figure 7 shows that banks with approximately the same pre-
implementation overdrafts differed widely in the percentage reductions in average
overdrafts. Of the banks with relatively low average overdrafts before fees were im-
plemented, a few reduced post-fee-implementation overdrafts by nearly 100 percent
and others reduced their overdrafts very little. Furthermore, the banks that initially
had large overdrafts showed little tendency to reduce their overdrafts by any greater
proportion than did banks with small overdrafts. The regression line fitted through
the data points in Figure 7 confirms these characteristics of the data: It does have a
small negative slope (—4.9), but the z-statistic of —0.21 for the slope indicates no
statistically significant relation between the amount of overdrafting before fees were
implemented (OLDAVOD) and the ensuing percentage reduction in average over-
drafts. These data, then, provide little support for the hypothesis that fixed costs
produced scale economies and that, as a consequence, banks with larger funds-
related overdrafts were likely to reduce their overdrafts by larger percentages than
banks that had smaller funds-related overdrafts.

On the other hand, the data for individual banks suggest that those banks where
securities clearing was concentrated reduced their overdrafts much more than did
other banks: Daily average total overdrafts declined 27 percent at banks that did
little securities clearing and about twice that at securities-clearing banks (not shown
in Figure 7). Thus, securities-related overdrafts may have been relatively cheaper to
reduce than were funds-related overdrafts, apart from any scale economies. Unfor-
tunately, because the few banks that could be regarded as securities-clearing banks
had overdrafts of roughly similar magnitude, we could not infer whether securities-
related overdrafts had scale economies. Thus, while we cannot discern if scale
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economies were important in reducing securities-related overdrafts, they do not
seem to have been important in reducing funds-related overdrafts.

11. CONCLUSIONS

The Federal Reserve’s policy on payment system risk over the past decade has
been designed to change the balance of risks associated with the extension of day-
light credit throughout the payments system. One goal has been to reduce the credit
risk taken by the Federal Reserve, and thus ultimately by taxpayers, in providing
daylight credit. At the same time, the Federal Reserve has sought to prevent the
risks of disruption of the payments system from rising to unacceptable levels. The
main implements in this rebalancing of risk have been caps and fees on banks’ over-
drafts of their reserve accounts.

Our empirical results suggest that caps alone did little to reduce daylight over-
drafts, at least through September 1995. That is not to say that caps could not reduce
overdrafts. Until relatively recently, cap policy exempted from caps securities-
related overdrafts, which account for a large portion of total overdrafts. Data from a
longer sample period might well indicate that the overdraft cap policy in effect dur-
ing 1995 and thereafter did reduce overdrafts.

By contrast, the evidence is compelling that the imposition of fees reduced day-
light overdrafts. The evidence also points to very large responses to fees. We esti-
mate that the April 1994 increase in the fee from zero to ten basis points per annum
reduced the average daily maximum overdraft on the Fedwire system a little more
than $90 billion and the average total overdraft at any time during the day a little
more than $40 billion. These reductions, not surprisingly, were concentrated in
securities-related overdrafts as opposed to funds-related overdrafts: The estimated
reduction in the average daily maximum securities-related overdraft was five times
the reduction in the same measure of funds-related overdrafts. The difference was
due partly to the much larger volume of securities-related overdrafts and partly to
the larger price elasticities of demand for securities-related overdrafts.

The evidence is less compelling but nonetheless indicative that the increase in the
fee to fifteen basis points per annum in April 1995 also reduced daylight overdrafts,
again primarily those related to securities transfers. Though our estimated reduction
in average daily maximum total overdrafts of about $17 billion is not statistically
significant at conventional levels, dismissing this fee increase as ineffective seems
unwarranted for two reasons. First, we had only six months of data since the 1995
increase. A longer sample period might permit more precise estimates of the effects
of the increase. Second, we did find a statistically significant reduction in maximum
daily overdrafts. On the other hand, having only three distinct fee levels (0, 10, and
15 basis points) suggests caution in interpreting the estimated reductions and associ-
ated elasticities.

We found strong statistical support for the effects of other factors on daylight
overdrafts. For example, the higher banks’ beginning-of-day reserve balances at

This content downloaded from 128.32.75.243 on Mon, 27 Aug 2018 23:19:30 UTC
All use subject to https://about.jstor.org/terms



DIANA HANCOCK AND JAMES A. WILCOX : 907

their Federal Reserve Banks, the lower were their daylight overdrafts. Also, day-
light overdrafts rose significantly with the dollar value of securities transfers over
Fedwire and with the share of banks’ funding by federal funds and repurchase
agreements.

These results highlight a number of unresolved issues in payments research. One
is whether the costs of reducing securities-related overdrafts are substantially lower
than the costs of reducing funds-related overdrafts, as their relative price elasticities
may suggest. If they are, modeling those differences and deriving appropriate poli-
cies would be useful to policymakers.

Another unresolved issue is what determines the determinants of overdrafts. Poli-
cymakers control some of those determinants, such as caps, fees, and reserve re-
quirements (which affect banks’ reserve account balances at their Federal Reserve
Banks). Policymakers interested in payments issues would be well served by re-
search into what factors change the determinants of overdrafts, such as the aggre-
gdte value of Fedwire transfers and the extent to which banks are funded by
borrowing via federal funds and repos. One question of topical interest is whether
the ongoing consolidation of the banking industry will reduce the number of inter-
bank payments by raising the number of intrabank payments, thereby reducing the
use of Fedwire and the demand for overdrafts. Research along these lines could help
policymakers interpret overdraft developments and set cap and fee policy.
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