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Paym ents system  issues  
in fin an cia l m arkets  
that never sleep

Herbert L. Baer and 
Douglas D. Evanoff

Financial market participants 
rely heavily on the payments 
system to control risk arising 
out of the trading or exchange 
process. Because of this reli­

ance, changes in the nature of financial trans­
actions may necessitate changes in the pay­
ment systems that support them.

The last decade has witnessed a dramatic 
change in the nature of financial transactions. 
In particular, today’s financial markets are 
globally intertwined and function on a 24-hour 
basis. For example, foreign currency trading 
has been growing at nearly 40 percent annu­
ally. The resulting risks associated with the 
settlement of foreign currency contracts are 
perceived by many market participants to be 
significant. Major changes are also occurring 
in the futures and options markets, which may 
lead to increased payments activity during 
nontraditional hours. The Philadelphia Stock 
Exchange and the Chicago Board of Trade 
have introduced nighttime trading hours, and 
the Chicago Mercantile Exchange is promot­
ing the introduction of its GLOBEX system, 
which will allow electronic trading at night. 
Moreover, the customer base for these instru­
ments is significantly more international today 
than it was five years ago. During this same 
period, foreign countries have developed com­
peting exchanges on which many U.S. custom­
ers desire to participate. Finally, the growth of 
cross-border holdings of securities, and the 
associated increase in the demand for cross- 
border security lending, will also create a 
demand for changes in the payments system.

Given the changing financial markets, 
many market participants and central bankers 
are concerned that existing payment systems 
do not provide adequate means for market 
participants to control the risks emerging from 
these transactions. In particular, while an 
increasing number of financial markets operate 
on a 24-hour basis, national payment systems 
generally continue to operate for eight hours a 
day. This makes the control of certain types of 
risks difficult and costly. This paper describes 
the types of risks that are encountered in finan­
cial transactions, discusses how changes in 
payment systems can be used to control or 
eliminate these risks, and provides estimates 
for the demand for nighttime operation of a 
dollar-based payment system. The final sec­
tion summarizes and offers policy options.

Risks and paym ents systems:
An overview

Trading financial contracts creates two 
types of risk. Market risk arises because a 
party to the contract may incur costs when 
seeking to replace a defaulted agreement 
because the market value of the contract has 
changed. Delivery risk (or principal risk)

The authors are assistant vice president and senior 
economist, respectively, at the Federal Reserve 
Bank of Chicago. Helpful comments on earlier 
drafts by John Davidson, George Juncker, John 
McElravey, John McPartland, Jeffrey Marquardt, 
Larry Mote, Janet Napoli, Patrick Parkinson, and 
Don Wilson are acknowledged. The authors also 
thank the numerous individuals who participated in 
background interviews. However, the views ex­
pressed are those of the authors and may not be 
shared by others.
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arises because one party may default on a 
contract after the other has already performed 
its obligations. By moving cash and collateral, 
netting payment obligations, and facilitating 
settlement in a delivery vs. payment network, 
the payments system allows market partici­
pants to manage these risks.

While financial instruments are increas­
ingly being traded on a continuous basis 
around the world, payment systems have re­
mained more parochial. The problems caused 
by this parochialism can best be appreciated 
by considering how clearance and settlement 
of obligations would occur, and risk would be 
managed, in a world in which transaction costs 
were unimportant. In this world, trades could 
be instantly transmitted to the clearing system. 
Any credit exposure due to market risk could 
be instantaneously eliminated through posting 
cash or collateral on a real-time basis. Any 
delivery risk could be eliminated through the 
use of delivery vs. payment mechanisms. (Pay­
ment system risk definitions and means to 
manage risk are presented as background ma­
terial in the Box).1

It is unlikely that this system will ever be 
achieved. Participants would incur consider­
able transaction costs in the form of wire fees, 
accounting costs, and forgone interest on cash 
balances. However, today’s global payments 
system is further removed from this situation 
than many market participants find desirable. 
For much of the 24-hour day, elimination of 
emerging market risk through the transfer of 
dollar-denominated currency or collateral is 
either awkward or impossible. Procedures 
to counteract the resulting risk on transfer net­
works have frequently not been adopted. 
Delivery risk is also substantial in many mar­
kets, and the development of formal netting 
agreements and effective delivery vs. payment 
mechanisms to counteract this has not 
occurred.

Below we detail potential payments prob­
lems that are emerging as a result of the rapid 
growth of cross-border trading of securities, 
interbank trading of foreign exchange obliga­
tions, cross-border and nighttime trading of 
derivative products such as futures and op­
tions, and offshore clearing of dollar pay­
ments. As these problems are analyzed, we 
also attempt to reflect the likely impact of 
anticipated market changes such as adjust­
ments to procedures on CHIPS (Clearing

House Interbank Payments System), the intro­
duction of delivery vs. payment arrangements, 
and the introduction of multilateral netting of 
foreign currency contracts.2

In ternational securities trad ing
Cross-border secondary market trading of 

U.S. government securities has grown 
rapidly—in recent years the average annual 
growth rate has been 22 percent (Pavel and 
McElravey 1990)—and is now conducted on a 
24-hour basis.3 In 1988, trading by nonresi­
dents in these securities reached $3 trillion, or 
roughly $12 billion per day. Nighttime trading 
of Treasury securities is also becoming more 
important. While there are no good estimates 
of the volume of off-hours trading of Treasury 
securities, an analysis of futures trading data 
suggests that 15 percent of trades take place 
during these hours. This would suggest a daily 
nighttime volume of U.S. government securi­
ties trading of approximately $53 billion. This 
growth has led to the development of off-hours 
trading of Treasury bond futures contracts at 
the Chicago Board of Trade (CBOT), the 
Tokyo Stock Exchange, and the London Inter­
national Financial Futures Exchange (LIFFE). 
In response to this growth in 24-hour trading 
of U.S. government securities, the Public Se­
curities Association has recently announced a 
plan to disseminate pricing data on a 24-hour 
basis. Although the current volume of trading 
in private securities is much smaller, that mar­
ket has registered more dramatic growth rates. 
Foreign transactions in private sector U.S. 
bonds currently approach $640 billion per 
year, and trading volumes have increased at 
an average annual rate of approximately 80 
percent.

Similar trends have been observed in other 
countries (see Table 1). In Germany, for ex­
ample, bond transactions have increased at a 
43 percent annual rate over the 1985-89 period 
and accounted for over one-third of the value 
of all transactions in German bond markets. 
Foreign investment in equity markets has also 
increased dramatically. For instance, foreign 
transactions in U.S. markets grew at nearly 30 
percent annually to $650 billion in 1989 (see 
Table 2).

To a significant extent, the growth in 
cross-border trading is likely to create rela­
tively few demands on the global payments 
system that cannot be handled by existing
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Payments system risk and means to manage it

The increase in the number and dollar vol­
ume of international financial transactions is 
giving financial market and payment system 
participants the incentive to reduce both the costs 
and risks involved in these transactions. To 
understand the deficiencies in existing payment 
systems, as well as the implications of proposed 
changes, it is necessary to have an understanding 
of the nature of the risks involved and means to 
address them. We briefly discuss these aspects 
of payment and clearing arrangements, and in the 
process introduce the terminology used through­
out the article.

The major risks involved with financial 
transactions are liquidity, credit, and systemic 
risk. Liquidity risk results from the possibility 
that payments will not be made when due, but 
will be forthcoming at a later date. Credit risk 
results from the possibility that full payment may 
not be possible at any date. Credit risk can be 
separated into two components. If a counterparty 
defaults on the obligation before it is due, the 
contract may only be replaceable at a higher cost. 
This is market risk. It is a function not of the 
gross value of the contract, but of the difference 
between the original cost of the defaulted contract 
and the current cost of obtaining the same con­
tract. Parties to transactions are also subject to 
delivery risk, the risk that one party will fulfill his 
settlement obligations while the counterparty 
does not. Unlike market risk, delivery risk ap­
plies to the gross value of the obligation. It is a 
major problem in cross-border or multicurrency 
transactions.

Systemic risk occurs when a large number of 
parties find it so difficult to value the direct and 
indirect credit risks associated with the clearing 
and settlement of transactions that they simply 
abandon the market. In the market for bank 
deposits this is manifested in a run from deposits 
into currency. In a securities or derivative prod­
ucts market it is manifested in a cessation of 
trading through conventional channels. Although 
regulators are concerned with risk in general, it is 
systemic risk that concerns them most and that 
drives most policy decisions.

Market participants have developed certain 
practices to control payment system risks and

costs. For example, in certain markets, such as 
foreign exchange, participants have a large num­
ber of contracts with one another that may be 
offsetting over the course of the trading day. To 
reduce transaction and accounting costs on the 
delivery day, the parties may use a position net­
ting procedure in which the net position of parties 
is summarized. One payment covering the net 
position therefore replaces all the individual 
transactions. Position netting can be either bilat­
eral (between any two parties) or multilateral (a 
single net position between all market partici­
pants). However, position netting does not re­
duce risk. Risk can be reduced when netting pro­
cedures are employed by introducing novation. 
With this legal device, each trade creates a new 
contract or obligation for the resulting net posi­
tion and previous contracts are discharged. Thus, 
participants are contractually obligated to a run­
ning position. To further reduce risk and poten­
tial counterparty squabbles, market participants 
can have the entity that serves as the central 
accountant in the multilateral netting arrangement 
(frequently a clearinghouse) substitute as a 
counterparty for all trades. Thus, with multilat­
eral netting with novation and substitution, mar­
ket participants trade with indistinguishable 
counterparties, are legally obligated to the substi­
tute for the net position owed as a result of trades 
with all participants, and delegate risk manage­
ment to the substitute.

The lag between initiation and final settle­
ment of the transaction, especially troublesome in 
cross-border transactions, can increase liquidity, 
market, and delivery risk. This can be eliminated 
by introducing delivery vs. payment structures in 
which both sides of the transactions occur simul­
taneously. This would be particularly useful in 
the cross-border trading of securities where de­
positories can be created that house the securities 
and act in conjunction with the payments system 
to transfer payment and ownership simultane­
ously. Other commonly used payments system 
risk-management tools include frequent scrutiny 
of the financial viability of clearinghouse partici­
pants, limits or caps on intraday exposure to 
individual counterparties or groups of counterpar­
ties, and collateralization of debit positions.
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TABLE 1

Foreign transactions 
in domestic bond markets

(billions of dollars)

1985 1989

U.S. 1263.5 4835.3
Government sector 968.0 4153.7
Private sector 295.5 681.6

Canada 43.4 134.7

Germany 55.6 366.6

Japan 197.9 527.2

SOURCE: Various central bank statistical releases.

institutions and arrangements. Participants in 
these markets typically have several days to 
complete the settlement process. Conse­
quently, problems commonly associated with 
moving cash between parties in some financial 
transaction arrangements are generally unim­
portant in these markets. Indeed, because 
securities traded through exchanges are gener­
ally subject to netting, these markets account 
for a relatively small portion of international 
payment activity. For markets with a netting 
mechanism in place, the major problem in­
volves the movement of paper-based securities 
and the introduction of delivery vs. payment 
arrangements. Both of these problems can be 
ameliorated by the introduction of book-entry 
securities depositories. Even after implemen­
tation of recommendations to move from a 
five-day to a three-day settlement of securities 
transactions, limits on the timely movement 
of cash will not in general be a constraining 
factor.4

The timely movement of funds may be­
come a problem, however, in payments associ­
ated with the lending of securities to facilitate 
settlement and the delivery of U.S. govern­
ment securities. It is becoming increasingly 
common for U.S. and foreign investment 
banks to borrow securities from U.S. institu­
tional investors. Typically, these investors 
seek immediate reinvestment of the proceeds 
of the transaction in dollar-denominated assets 
and are not interested in maintaining a large 
number of offshore bank accounts. At the 
same time, neither the institutional investors 
nor the investment banks are interested in

TABLE 2

Foreign transactions 
in U.S. equity markets

(billions of dollars)

Transactions in Transactions in
U.S. securities foreign securities Total

1982 79.9 15.7 95.6

1983 134.4 30.2 164.6

1984 62.2 15.8 78.0

1985 159.0 45.8 204.8

1986 277.5 100.2 377.7

1987 481.9 189.3 671.2

1988 364.4 152.7 517.1

1989 416.7 232.4 649.1

SOURCE: Federal Reserve Bulletin (1990).

maintaining an unsecured credit exposure 
against the other for any length of time. Under 
the current system, securities lent to facilitate 
settlement in Tokyo are particularly trouble­
some, since “ good” or “ final” dollars do not 
flow into U.S. accounts until 5 p.m. eastern 
time the next day (via CHIPS).5 While there 
are no hard numbers, several financial firms 
indicated in interviews that these types of 
transactions had grown significantly in the past 
two years. Payments arising from the settle­
ment of these transactions could be as high as 
$1 billion a day. The proposed three-day set­
tlement deadlines for securities transactions 
could well accelerate the demand for such 
services as market participants are forced to 
rely more heavily on securities borrowings to 
meet settlement guidelines.

The current arrangements for settling 
transactions in U.S. government securities also 
may be inadequate to meet the needs of the 
international marketplace. Unlike other mar­
kets of its size, a large proportion of transac­
tions in U.S. government securities are not 
subject to netting. Instead, most Treasury 
securities are immobilized on the books of the 
Federal Reserve, and a large proportion of 
purchases are settled by a delivery vs. payment 
settlement process. The structure of the settle­
ment process in the U.S. government securities 
market arises in part from the fact that it pro­
vides an excellent source of liquidity. This 
means that settlement procedures in the Treas-
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ury market are more focused on providing 
rapid availability than on minimizing transac­
tion costs through netting. Because Treasury 
securities are used as short-term investment 
vehicles, the growing importance of trading in 
Treasuries at night may also be an indication 
of a growing demand for liquidity outside of 
traditional trading hours. Without the opera­
tion of a nighttime book-entry system, the 
marketplace’s ability to provide this liquidity 
may be limited.

In terbank foreign exchange m arkets
Based on the volume of transactions, 

foreign exchange trading is the largest single 
international financial activity. The Bank for 
International Settlements estimated that the 
1989 daily turnover in the foreign exchange 
market was about $650 billion. It has been 
growing at approximately 40 percent annually 
during the 1980s (Pavel and McElravey 1990).

Foreign exchange products—such as spot, 
forward, option, and swap instruments— 
specify a settlement or “ value date” in the 
future on which the exchange of currencies 
will be completed. Spot contracts are usually 
value-dated two days from the initiation date. 
Forward, option, and swap transactions are 
value-dated for longer periods, as specified by 
the transacting parties. These foreign 
exchange transactions are initiated through in­
formal, over-the-counter interbank markets.
In most cases the market risk inherent in these 
products is not collateralized. Instead, risk is 
controlled by setting exposure limits to indi­
vidual counterparties. The risks inherent in 
the foreign exchange markets have recently 
been exacerbated by the somewhat deteriorat­
ing creditworthiness of some of its partici­
pants.

Today, most foreign exchange obligations 
are subject only to position netting (not nova­
tion). This occurs when final delivery instruc­
tions are entered into the relevant payments 
system (for example, CHIPS for the dollar leg 
of a transaction). The reliance on position 
netting and the lack of delivery vs. payment 
leaves market participants with temporary 
exposures which are large relative to their 
capital. This risk is particularly important in 
settling dollar-yen transactions because of the 
14-hour gap between the final payment of yen 
in Tokyo and the final payment of dollars in 
New York. One way to reduce this delivery

risk is to close the settlement gap by making it 
possible to transfer dollars and yen simultane­
ously.

Another way to reduce delivery risk is to 
introduce netting by novation. The foreign 
exchange market has several characteristics 
that make it a candidate for the introduction of 
netting by novation. The largest participants 
enter into numerous transactions that ulti­
mately offset one another. As a result, gross 
exposures are often large relative to the par­
ticipating banks’ capital, exposing banks to 
delivery risk. Since the net exposures are 
small, much of this risk could be avoided if 
netting by novation were implemented. Given 
the large number of value dates, currencies, 
and participants, multilateral netting would 
lead to greater reductions in transactions vol­
ume and risk than would bilateral approaches. 
In addition, since most participants deal with a 
wide array of parties, indirect credit risk is 
significant and a participant can find it 
extremely difficult to assess accurately its ex­
posure to other parties.

The private marketplace took the first step 
toward netting foreign exchange transactions 
with the formation of FXNET, a bilateral net­
ting by novation system that began operation 
in London in 1987. However, because the 
system does not provide delivery vs. payment, 
it only reduces delivery risk and does not 
eliminate it. The major benefit of FXNET is 
that it should significantly reduce transaction 
volume—by an estimated 50 percent (Bartko 
1990)—which could lead in turn, to significant 
reductions in transaction costs and both liquid­
ity and credit risks.

A multilateral netting procedure would 
reduce the costs of foreign exchange transac­
tions even more. With this arrangement losses 
are allocated according to a pre-arranged for­
mula. Risk levels are controlled by setting 
strict entry requirements and demanding 
frequent demonstrations of financial strength 
by group participants. This allows traders to 
view all counterparties as homogeneous. This 
approach has worked particularly well in the 
futures market where the clearinghouses have 
enforced strict entry requirements and margin 
requirements, and stand as the counterparty to 
all trades. Simulations conducted in 1990 by 
International Clearing Systems and 13 banks 
suggested that multilateral netting by novation 
would reduce the credit risk associated with
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foreign exchange trading by 70-75 percent. It 
was projected that payment transactions would 
be reduced by more than 95 percent.

What has worked so well for the futures 
market, however, may not apply to other 
markets. Conversations with investment bank­
ers and large international bankers concerning 
the various netting proposals for foreign ex­
change activity suggest that they see these 
netting schemes as a leveling influence that 
would reduce the advantage of firms doing the 
best job of evaluating and bearing risk. More­
over, some firms are concerned that these 
proposals place them in the undesirable posi­
tion of being unable to control or monitor 
counterparty risk. As a result, some of the 
major firms may be unwilling to sacrifice their 
ability to evaluate and select counterparties 
individually.

Recent proposals for multilateral netting 
attempt to address this problem by tying a 
party’s exposure to the value of transactions 
it originated with the failing counterparty. In 
the event of the failure of a member of the 
clearinghouse, only those losses in excess of 
each originating party’s capital would be mu­
tualized. It is hoped that this procedure will 
maintain incentives for individual members to 
monitor and control risk, and will protect the 
competitive advantage of those members with 
greater expertise in risk analysis.

On the surface, the delivery risk associ­
ated with the settlement of foreign exchange 
trades would appear to make this market an 
important factor in any decision to extend 
existing payments system hours. However, the 
adoption of multilateral netting would signifi­
cantly reduce this delivery risk, in turn reduc­
ing the need for extended hours. Nevertheless, 
should multilateral netting systems fail to 
develop, demand for improvements to the 
existing payment services would increase.

D erivative products
Derivative products are financial instru­

ments whose value is tied to an underlying 
instrument. Examples of exchange-traded 
derivative products include futures and options 
tied to Treasury bonds, Eurodollar interest 
rates, the S&P 500 stock index, or the Japa­
nese yen. A futures contract is an agreement 
to buy or sell a commodity at a later date un­
der terms specified by the exchange at a price 
determined today. Options contracts provide

the owner with the right to buy or sell a finan­
cial instrument under the terms of the contract. 
The contracts are standardized with respect to 
the underlying commodity, the posting of 
initial and variation margin, the method of 
delivery, and the value date.

Globalization has spurred the creation 
and rapid growth of futures and options on 
international financial products (see Table 3). 
For example, futures contract trading on Euro­
dollar interest rates increased almost 55 per­
cent annually since 1984, reaching almost 47 
million in 1989. Moreover, combining futures 
and options, nearly 40 million contracts on 
various foreign currencies were traded world­
wide in 1988, up from 14 million in 1983.6 
Open interest, which is more closely associ­
ated with clearinghouse risk and payments, has 
also grown (see Table 4).

Globalization has also led to the establish­
ment of futures and options exchanges world­
wide. Once the exclusive domain of U.S. 
markets, particularly in Chicago, derivative 
products are now traded in significant volumes 
throughout Europe and Asia. Between 1985 
and 1989, 20 new formal exchanges were 
established, bringing the worldwide total to 72 
(Euromoney 1989). Obviously, competition in 
this business line has increased as exchanges 
in London, Tokyo, and Singapore trade con­
tracts that compete directly with those offered 
on U.S. exchanges. In addition, foreign mem­
bership on many exchanges is considerable.
For example, over two-thirds of LIFFE’s 
members are based outside of the United King­
dom (Thagard 1989). As a result of growth 
overseas, the share of exchange-traded futures 
and options volume commanded by the U.S. 
exchanges dropped from 98 percent in 1983 to 
about 80 percent in 1988 (Pavel and McEl- 
ravey 1990).

U.S. derivative product exchanges are 
responding to the increased interest in round- 
the-clock trading as well as to the increased 
competition from foreign exchanges. The 
Chicago Mercantile Exchange and the Chicago 
Board of Trade have made plans to extend 
their normal trading hours through computer­
ized systems. The Chicago Board Options 
Exchange (CBOE) is planning a 24-hour elec­
tronic trading system. The trading hours for 
foreign currency options on the Philadelphia 
Stock Exchange and Treasury bond futures on
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TABLE 3

Futures contract volume

Number of contracts traded on Eurodollar interest rate futures and 
selected foreign exchange futures contracts

1984 1985 1986 1987 1988 1989

Australian Dollar 99,948 118,702

British Pound 1,444,492 2,799,024 2,701,330 2,592,177 2,646,849 2,545,160

Canadian Dollar 345,875 468,996 734,071 914,563 1,418,065 1,270,192

Deutschemark 5,549,150 6,620,223 6,795,907 6,168,972 5,813,868 8,326,020

Japanese Yen 2,334,764 2,415,094 4,081,116 5,454,578 6,701,474 8,190,280

Swiss Franc 4,129,881 4,758,159 4,668,430 5,268,276 5,363,232 6,156,064

French Franc 3,932 2,030

Total foreign 
exchange 13,804,162 17,061,496 18,980,854 20,398,566 22,047,368 26,608,448

Eurodollar 5,248,531 10,488,514 12,388,763 23,682,773 25,237,481 46,846,982

U.S. T-Bond 30,130,943 41,079,396 54,183,691 68,413,062 73,764,578 72,611,890

SOURCE: Futures Industry Association.

the CBOT have already been expanded to 
provide greater overlap with the London and 
Tokyo business days.

S ettlem ent procedures  
in futures m arkets

Derivative product markets control the 
credit risk created by the lag between initiation 
and settlement of contracts through the use of 
netting by novation, initial margin, variation 
margin, and loss-sharing arrangements.7 One 
or more times a day futures positions are 
marked to market. At this time losers are 
required to pay in cash to the clearinghouse a 
variation margin equal to the decline in the 
value of the contract. The clearinghouse, in 
turn, passes these payments on to the winners. 
The payment of variation margin eliminates 
existing credit risk from the system and signals 
that participants are sufficiently sound to 
maintain their position and continue trading. 
Because winners and losers need not have 
accounts at the same clearing bank, interbank 
funds transfers are an integral part of the 
futures variation margin process. Thus, the 
futures clearinghouses prefer a rapid, reliable 
electronic payments system to facilitate the 
transfer of “ good” variation margin.

A futures clearinghouse also collects ini­
tial margin from all clearing members which, 
in turn, collect initial margin from their cus­

tomers. This margin is employed to guarantee 
that counterparties meet their contractual 
obligations to make variation margin calls. 
Currently, initial margin must first be posted 
in cash; however, it may later be replaced with 
acceptable securities or standby letters of 
credit. In principle, there is no reason why 
initial margin could not be met by posting 
acceptable securities or standby letters of 
credit. Thus, futures clearinghouses need not 
be dependent on the payments system to 
receive initial margin payments.

S ettlem ent procedures  
in options m arkets

In options markets cleared by the Options 
Clearing Corporation (OCC), the distinction 
between variation and initial margin is not so 
clear. When a short position is opened, a 
margin must be posted based on the current 
value and volatility of the option. The margin 
requirement is updated each day to reflect the 
opening and closing of positions, as well as 
changes in the value of existing short posi­
tions, that is, the value of contracts sold. The 
process is similar to that employed in the 
futures market. First, payments to meet 
increased margin requirements are made with 
cash, securities, or standby letters of credit. 
Second, short positions are marked to market 
daily. If the short position suffers a loss, addi-
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TABLE 4

Futures contract open interest

Open interest on Eurodollar interest rate futures and 
selected foreign exchange futures contracts

1984 1985 1986 1987 1988 1989

Australian Dollar 1,519 2,557

British Pound 18,385 25,082 23,145 28,589 16,442 20.208

Canadian Dollar 7,058 13,929 14,937 14,908 22,062 23,573

Deutschemark 35,506 53,830 44,911 35,502 36,572 58,987

Japanese Yen 14,083 28,058 23,868 44,524 33,840 50,971

Swiss Franc 18,920 27,351 23,138 24,298 21,956 32,698

French Franc 59 25

Total foreign 
exchange 93,952 148,250 129,999 145,821 132,450 189,019

Eurodollar 95,673 141,831 251,830 332,960 588,827 671,853

U.S. T-Bond 203,866 303,048 233,297 268,361 373,972 295,446

SOURCE: Futures Industry Association.

tional payments must be made to the clearing­
house. If the short position gains, the clearing 
member’s margin requirement is reduced, per­
mitting it to withdraw funds from the OCC.

Since the options settlement process does 
not move funds from winners to losers, it is, in 
theory, less dependent on the payments system 
than are the futures clearinghouses. The value 
of payments to the OCC clearing members 
never exceeds the member’s margin deposits, 
and payments to the clearinghouse could 
be—and in many cases are—made with securi­
ties and standby letters of credit rather than 
cash. However, OCC clearing members fre­
quently find it convenient to post securities 
and standby letters of credit after cash has 
been supplied. In contrast, the only way that a 
futures clearinghouse could execute a variation 
margin call without the payments system being 
open would be to have a single clearing bank.

Variation  m argin in derivative products  
in a global m arket

Derivative product exchanges located in 
the United States are seeking to expand their 
customer base in East Asia and Europe and are 
rapidly moving towards 24-hour trading. 
Meanwhile, U.S. firms are making increased 
use of products offered on foreign markets. 
These business development strategies will

have a significant impact on the settlement 
process in the futures and options industry.

Most of the problems faced by the OCC 
could be dealt with by setting up overseas 
depositories, using standby letters of credit, 
and having U.S. depositories execute securities 
transfers 24 hours a day. The problem of 
effecting settlements during nontraditional 
banking hours is more complex for the futures 
clearinghouses and their clearing members.
As business in Asia expands, the clearing 
members of these exchanges must confront the 
difficulties of levying cash variation margin 
calls on Asian customers during the U.S. busi­
ness day. If the margin call is issued during 
Chicago business hours, the Japanese banking 
system is not open. Therefore, the only re­
sources available to a Japanese customer are 
deposits and lines of credit with banking 
offices in the United States. Clearing mem­
bers currently make up any customer shortfalls 
out of working capital until the end of the next 
U.S. business day. As the volume of business 
from the Far East increases, this intraday expo­
sure due to the time zone differences may 
grow large relative to clearing members’ capi­
tal, making them less willing to continue this 
practice.

By increasing the expense of dealing with 
East Asian customers, the existing payment 
systems may be making it difficult for U.S.
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exchanges to penetrate further into the Asian 
markets. However, interviews with a number 
of clearing members suggest that most foreign 
customers had U.S. balances arising from 
other activities that were large relative to their 
futures activities in the United States. Where 
this was not the case, payments problems were 
typically resolved using foreign exchange 
services provided by the clearing member. 
Because of the smaller size of the typical U.S. 
customer and the deficiencies of many foreign 
payment systems and money markets, most 
clearing members seemed more concerned 
about the funds movements of U.S. customers 
dealing overseas than with the U.S. activities 
of foreign firms.

Round-the-clock trading creates additional 
problems for futures clearinghouses and their 
members. For example, the substantial over­
night price movement in a number of contracts 
creates the potential need for intraday margin 
calls between 5:00 p.m. and 7:00 a.m. eastern 
time. Indeed, the yen-dollar contract experi­
ences more price movement overnight than 
during the U.S. business day (Lane 1989). 
Therefore, the ability to levy a nighttime mar­
gin call would be particularly useful for these 
contracts. However, the margin call could be 
completed only if the relevant institutions 
(U.S. banks) and their payment system were 
open during nighttime hours and had a means 
of transferring value. When the payments 
system is not operating, a clearing member 
would be exposed to increased risk commen­
surate with the additional time necessary to 
complete the margin call (that is, the addi­
tional time to confirm the customers’ ability to 
cover their positions).

Derivative product markets can and do 
function at night even though the clearing­
houses lack the ability to levy margin calls and 
receive payments during these hours. How­
ever, a large nighttime price move would cre­
ate significant credit exposures between clear­
ing members or between clearing members 
and their customers. If the resulting exposures 
were large relative to the resources of the 
clearinghouse, trading would slow and perhaps 
cease as clearing members became unwilling 
to bear additional clearinghouse risk. Trading 
would resume only after the existing credit 
risk had been eliminated by the transfer of 
cash or securities from losing clearing mem­
bers. Such a trading halt would be the market-

based analog to a regulatory circuit breaker. 
This market-induced trading halt, like its regu­
latory counterpart, would be a nuisance rather 
than a disaster once the payment system 
opened, since payments and settlement would 
still take place.8 However, to the extent that 
such halts are the result of deficiencies in 
payment systems, market participants can be 
made better off by altering payment practices.

In summary, as the trading hours and 
customer bases expand in derivative product 
markets, the desire to move margin monies 
around the world and around the clock will 
increase. This in turn will lead market partici­
pants to seek ways to execute cross-border 
variation margin calls outside of traditional 
business hours. While the critical pressure is 
likely to come from clearinghouses associated 
with exchanges, the growing collateralized 
over-the-counter market could also be a source 
of demand.

Offshore dollar clearings
Offshore dollar clearing arrangements 

have been introduced in foreign countries to 
meet the demand of local institutions for dollar 
transactions with (local) same-day value.
U.S. banks commonly serve as the clearing 
entity—they determine positions of the partici­
pating parties and serve as the settling bank 
once the U.S. markets open. Given the trend 
toward globalization and the imposition of 
daylight overdraft limits on U.S. domestic 
transfer networks, the role of offshore dollar 
clearing arrangements may increase in the 
future. It was this potential which lead the 
Federal Reserve to issue its policy statement 
emphasizing the need for risk control measures 
on these arrangements (Board of Governors 
1989).9

These clearing arrangements involve addi­
tional risk when the operating hours of the host 
country’s banking system do not overlap with 
the U.S. banking day. The resulting local 
same-day value is essentially a credit exten­
sion by the settlement bank. For example, 
these arrangements commonly have transac­
tions netted and “ provisionally” settled during 
the local business day, with final settlement in 
“ good” funds at the end of the U.S. business 
day through the account of the U.S.-based 
clearing bank via CHIPS. Although a loss­
sharing arrangement may be in place, there 
may be no collateral backing the agreement,
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and nothing dictates that the positions are 
legally binding, although customers may act as 
if they were. This may be particularly trouble­
some during times of crisis. If settlement were 
to occur over CHIPS, the clearing bank could 
face significant problems if a participant in a 
debit position failed to make payment before 
the end of the U.S. banking day. The bank 
probably would have already initiated irrevers­
ible credits on CHIPS (to the remaining clear­
ing arrangement members) and may have 
difficulty meeting its settlement requirements. 
Thus, CHIPS’ settlement could be impaired. 
Alternatively, the clearing bank could provide 
the necessary credit and, during the next busi­
ness day, could request that participants un­
wind credits received the previous day. While 
small reversals may be made to maintain the 
dollar clearing system, reversals of large posi­
tions during a time of crisis would be unlikely. 
Institutions would probably simply defer until 
more information were available on the de­
faulting participant. Therefore, the lack of 
overlapping business hours creates account 
overdrafts and temporal risk for the U.S. bank 
organizing the dollar clearing arrangement.

Improvements could be made in the cur­
rent clearing arrangements. First, legally bind­
ing agreements that make the allocation of 
credit and liquidity risk explicit and which 
guarantee finality could be initiated. The 
guarantee could be backed by collateral or the 
capital of the participants. Movement toward 
this goal appears in prospect on some of the 
arrangements. Second, adjustments to the 
payments system could be introduced so that a 
dollar-based funds transfer network with final­
ity operates during the U.S. nighttime hours. 
This would directly address problems evolving 
from the lack of overlapping business days.

N ighttim e transactions and the  
potential dem and fo r paym ents activ ity

Emerging stresses on the global payments 
system arise from several sources: the increas­
ing importance of cross-border securities lend­
ing, growth in the nighttime trading of U.S. 
government securities, significant risk in the 
foreign exchange markets resulting from the 
lack of netting or delivery vs. payment mecha­
nisms, rapid growth of offshore dollar clear­
ings, and the attempt by futures and options 
exchanges to expand their trading hours and 
customer base.

The objectives in evaluating alternative 
ways to improve current means of transferring 
value during nontraditional U.S. banking hours 
are twofold: to increase efficiency and to im­
prove risk management. Since the level of risk 
resulting from payments activity during these 
hours is closely correlated with payment vol­
ume, the demand for nighttime transactions is 
thought to depend critically on the level of 
activity in the nighttime market.

What is the current level of demand for 
nighttime transactions? We attempt to gener­
ate a rough estimate based on the assumption 
that the bulk of the activity will be generated 
from the sources discussed above.

As noted earlier, there are no publicly 
available estimates of the volume of off-hours 
trading in Treasury securities. However, rea­
sonable approximations can be generated. If 
we assume that the hourly ratio of nighttime to 
total trading is the same for the cash securities 
as for the futures contracts, then we can proj­
ect that approximately 15 percent of total 
trading in Treasury securities occurs at night. 
However, only a portion of these transactions 
would be for same-day settlement. The gen­
eral rule-of-thumb is that about 50 percent of 
transfer instructions received by the Federal 
Reserve are for the settlement of trades made 
earlier in the day. Given this assumption, 
about 7.5 percent of the Treasury transactions 
crossing the books of the Federal Reserve on a 
given day would arise from trades entered into 
the previous night for same-day delivery. This 
suggests a daily volume of approximately $26 
billion.

In contrast, transactions from margin calls 
for futures and options contracts are likely to 
be relatively modest. On a typical day the 
derivative product markets create perhaps $ 12 
billion in payments traffic.10 Typically about 
70 percent of this represents variation margin 
with the remaining portion meeting initial 
margin requirements. During times of extreme 
volatilility like October 19, 1987, total pay­
ments volume associated with the derivative 
markets might well exceed $30 billion. How­
ever, only part of this total would shift to 
nighttime trading.

Based on Chicago Board of Trade experi­
ence, nighttime trading constitutes about 15 
percent of daytime volume. Thus, we could 
expect that payment of initial margin associ­
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ated with the opening and closing of positions 
would approximate 15 percent of the current 
daily total of approximately $3.6 billion—or 
$500 million. Since average nighttime price 
movements for derivative products is about 40 
percent of the total daily movement (Lane 
1989), nighttime variation margin payments 
would approach 40 percent of the daily total of 
$8.4 billion—or $3.3 billion. Summing these 
two components, the total nighttime payments 
arising from margin calls would be approxi­
mately $3.8 billion. A more conservative 
scenario, and perhaps more realistic, would 
have payments restricted to transactions be­
tween the clearinghouses and their clearing 
members and would exclude payments be­
tween clearing members and their customers. 
These payments, which would only encompass 
variation margin calls, currently account for 
approximately 20 percent of the total $3.8 
billion variation margin. This would produce 
a conservative nighttime estimate of approxi­
mately $800 million. Rapid growth of the dol- 
lar-denominated contracts in London and Sin­
gapore could cause this to grow, as could a 
shift in variation margin practices of Japanese 
futures exchanges which currently give partici­
pants three days to meet a margin call on 
dollar-denominated contracts.

Payment flows related to the settlement of 
foreign exchange contracts are the most diffi­
cult to predict. Demand will depend critically 
on whether, and how, multilateral netting is 
introduced into this market. In the absence of 
a system of multilateral netting, contracts 
involving European currencies would probably 
settle at the close of the European business day 
(12 noon to 2 p.m. eastern time) and, thus, 
would not contribute to the U.S. nighttime 
volume. Similarly, movement toward a single 
monetary unit for Europe after 1992 could lead 
to reductions in foreign exchange activity 
involving these countries.

In the absence of multilateral netting, 
therefore, the primary source of nighttime 
foreign exchange transactions would be con­
tracts involving the Japanese yen. The Bank 
for International Settlements (1989) estimated 
that dollar-yen trading averaged $162 billion a 
day in 1989. Of this, perhaps $25 billion is 
netted away through existing offshore clearing 
arrangements. Thus, in the absence of any 
contract netting, dollar volume could average 
$137 billion a day. However, netting is ex­

pected to occur. The introduction of bilateral 
netting on a currency pair basis could reduce 
the $162 billion to $81 billion (Bartko 1990). 
Since bilateral netting should continue to pro­
liferate, this approximation should provide an 
upward bound on the demand for transactions.

The introduction of a multilateral foreign 
exchange clearinghouse could dramatically 
reduce the volume of payments associated 
with the settlement of dollar-yen transactions. 
International Clearing Systems, Inc. estimates 
that multilateral netting reduces dollar volume 
by approximately 95 percent, leaving us with a 
conservative revised total nighttime volume of 
about $8 billion. However, existing multilat­
eral netting proposals would net dollar pay­
ments associated with dollar-yen transactions 
against dollar payments associated with other 
foreign currency transactions. To eliminate 
delivery risk completely, all currencies would 
need to move at the same time. A logical time 
for this to occur would be early in the U.S. 
morning when the other two payments systems 
are open. However, even this would require 
changes in payments system practices in Eu­
rope and Japan. With global foreign exchange 
trading currently running at $650 billion a day, 
multilateral netting would reduce the daily 
dollar settlement by 95 percent to roughly 
$32.5 billion.

Summing these sources of demand, esti­
mated nighttime transactions would run some­
where between $27 and $110 billion a day, 
depending on the assumptions employed (see 
Table 5).11 The lower figure is comparable to 
the Federal Reserve’s 1968 electronic funds 
transfer volume; in today’s terms, it equals 
approximately 2 percent of current volume on 
CHIPS and FedWire combined. However, if 
past growth trends are any indication, we can 
expect transaction volume to increase substan­
tially in the future.

Sum m ary and policy im plications
During much of the 24-hour day, financial 

market participants find it difficult or impos­
sible to eliminate market risk by transferring 
cash or collateral. In many cases participants 
do not have the option of settling transactions 
on a delivery vs. payment basis. Additionally, 
in contrast with domestic transactions, it is 
difficult for participants to limit the delivery 
risks inherent in international transactions by 
having settlement occur relatively soon after
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Potential nighttime transaction demand
(billions of dollars)

Treasury securities 

Derivative products3 

Foreign exchange*1 

Total

26

.8 to 3.8 

0 to 81 

26.8 to 110.8

aThe low end of the range assumes that the only 
payments made are between the clearinghouse and 
its members; the high end assumes that clearing 
members attempt to collect from and pay to 
customers at night.

bThe low end of the range represents the case of 
multilateral netting with delivery vs. payment 
implemented during daytime hours; the high end 
represents an environment with bilateral netting and 
nighttime settlement of dollar-yen transactions only.

NOTE: See text for citations.

the initiation of payment. Ten years ago these 
problems were less important. However, the 
financial markets have changed significantly 
since then. The hours during which markets 
are active have been extended for some finan­
cial products and will be extended for others in 
the immediate future. Financial transaction 
activity has grown exponentially. These 
changes have occurred without many corre­
sponding changes in the payments system.

This study has reviewed trends in the flow 
of international payments, the characteristics 
of existing payment system arrangements, and 
the problems inherent in these arrangements. 
Such recent changes in payment system prac­
tices as the movement toward netting arrange­
ments and implementation of loss-sharing 
agreements allowing for settlement finality 
will lead to significant cost savings and reduc­
tions in payments system risk. However, 
given the changing financial markets and the 
growing demand for transfers of value during 
nontraditional business hours, the changes to 
date may be inadequate. Discussions with 
financial market participants as well as esti­
mates based on what we believe to be realistic 
assumptions suggest a potentially significant 
demand for nighttime payments arising from 
the market for U.S. government securities, 
cross-border securities lending, offshore dollar 
clearing systems, settlement of foreign 
exchange activity, and margin calls for 
exchange-traded derivative products. Exclud­

ing offshore dollar clearing arrangements, we 
estimate the potential demand for nighttime 
transactions currently to be between $27 and 
$110 billion a day, or 1.5 percent of current 
daytime volume. Even at the low end of this 
range, the resulting risk from using current 
payments arrangements is thought by many 
market participants to be significant. Addi­
tionally, the evidence suggests that in the 
future, transactions during this period will con­
tinue to increase.

How can the demand for these transac­
tions best be met? In our opinion, the bulk of 
the solution should come from the private 
sector. Similarly, the bulk of the risks result­
ing from payment system activity should be 
borne by financial institutions and their cus­
tomers. However, for these solutions to be 
implemented efficiently and effectively, the 
private sector needs the tools to manage 
nighttime risk. The central bank has the abil­
ity to provide those tools without distorting the 
marketplace. Thus, a combination of public 
and private sector initiatives would appear to 
be appropriate. This approach is based on two 
propositions. First, the private sector has dem­
onstrated that it has both the ability and incen­
tives to evaluate and to manage risk, and an 
incentive structure that balances the benefits of 
risk reduction against its costs. Second, as a 
result of investments made to service daytime 
demand, the Federal Reserve may well have a 
cost advantage in providing the tools to man­
age nighttime risks. Likely private sector 
initiatives include the extension of netting by 
novation and substitution to new markets, the 
creation of new clearinghouses, improved fi­
nality on private sector payments arrange­
ments, and extended operating hours for pri­
vate payments systems and securities deposito­
ries. Likely central bank initiatives include 
additional net settlement services and extended 
hours of operation for funds and securities 
transfer systems.

By opening the book-entry and funds 
transfer services earlier and offering an addi­
tional early net settlement service, the Federal 
Reserve would make it possible for private 
sector transfer networks to decrease temporal 
risk.12 While proposed plans to enhance the 
degree of finality on private transfer networks 
should reduce the need for FedWire finality, 
offering the additional settlement could 
decrease the monitoring cost incurred by banks
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in controlling temporal risk. These risks 
would otherwise exist until settlement at the 
end of the day on Fed Wire.

Market participants may advocate the 
extension of existing daytime Federal Reserve 
services to cover the full 24-hour day. How­
ever, we believe this approach has at least two 
problems. First, should the central bank sim­
ply expand existing operations to the nighttime 
market, there would be significantly less in­
centive for the private sector to make needed 
changes in its operations. Second, we know 
that the central bank’s presence in the provi­
sion of payments, if not properly structured, 
can distort market behavior and can lead to the 
creation of excessive risk exposures. How­
ever, having a modified version of FedWire 
and book-entry services operating in conjunc­

tion with private firms during the nighttime 
hours may still be desirable, given that it al­
ready operates during the daytime.13

Any extension of Federal Reserve hours, 
however, should be preceded by the imple­
mentation of modifications to eliminate the 
distortions induced by current operating prac­
tices. These would include the full collaterali­
zation of overdrafts and the elimination of the 
below market interest rates currently charged 
for emergency loans at the discount window. 
Of course, strong consideration should be 
given to making these changes even if the 
Federal Reserve continues to operate only in 
the daytime market. At issue, obviously, and 
a topic beyond the scope of this paper, is 
whether or not the central bank should have 
an operational presence in the daytime market.

FOOTNOTES

'For a more complete description of payments system risk 
and costs and alternative means to manage them, see Bank 
for International Settlements (1989), Parkinson (1990), or 
Baer and Evanoff (1990).

2CHIPS is a private clearing system located in New York 
and operated by the New York Clearinghouse Association. 
It is a dollar-denominated network specializing in interna­
tional payments. Payments undergo multilateral position 
netting (without novation) and settlement occurs at the end 
of the U.S. day over the books o f the Federal Reserve Bank 
of New York. CHIPS is currently taking steps to improve 
its risk management procedures.

3The reader is referred to Pavel and McElravey (1990) for a 
more complete discussion of recent trends in international 
financial activity.

4A report by the Group of 30 (1989) recommended the 
proposed change. The report also seeks the creation of 
delivery vs. payment settlement systems where feasible and 
encourages securities lending as a means of expediting 
settlement.

5By “ good” or “ final” funds we mean the security of 
receivers that funds transferred to them via electronic 
transfer networks will actually be delivered. The degree of 
security depends on the characteristics of the sender and the 
network on which the funds were transferred. For example, 
funds transferred over FedWire are considered “ final” 
because the Federal Reserve guarantees them. Thus, to the 
extent the Federal Reserve can and will deliver on the 
guarantee, the transfer is considered final. Other networks 
may declare all transfers final, but the claim is only as good 
as the credibility o f the network.

14

6See Pavel and McElravey (1990).

7For a discussion of the various settlement systems in the 
derivative product markets, see Rutz (1988).

xSee Moser (1990) for a discussion of circuit breakers for 
the U.S. stock market and financial derivatives market.

9When daylight overdraft caps were originally placed on 
CHIPS and FedWire there was concern that certain busi­
ness and payments activities would shift offshore. Partly in 
response to this concern, the Federal Reserve issued its 
policy statement

l0The $12 billion figure and the other percentages used in 
this analysis are approximations based on discussions with 
several bank and clearinghouse representatives; alternative 
sources suggest similar figures.

"No publicly available information exists on the dollar 
flows through offshore dollar clearing arrangements. Since 
our estimates cover a relatively broad range it is doubted 
that the exclusion of this sector appreciably affects our 
projections.

l2These alternatives are currently being evaluated by the 
Federal Reserve System.

13For a more thorough discussion of policy options to man­
age payments system risk, see Baer and Evanoff (1990).
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The need fo r S ocia l 
S ecu rity  reserves and  
their e ffe ct on the budget

Eleanor Erdevig

Social Security is a self­
financing system that collects 
payroll taxes from employees, 
employers, and the self- 
employed and uses them to 

provide benefit payments to covered retired 
and disabled persons and their dependents.

In recent years, the Social Security trust 
funds have accumulated reserves in order to 
pay future benefits to current workers. This 
has become a matter of controversy that pri­
marily involves two questions. First, is there a 
need for Social Security to accumulate 
reserves to pay future benefits? Second, be­
cause reserves are invested by the Social Secu­
rity trust funds in special Treasury securities, 
they thereby reduce the amount that the fed­
eral government must borrow from the public 
when the federal budget is in deficit. Does the 
availability of growing reserves in the Social 
Security trust funds adversely affect decisions 
on federal taxation and expenditure policies 
relative to other government operations?

Financing history
The Social Security program is popularly 

considered to include Old-Age and Survivors 
Insurance (OASI), Disability Insurance (DI), 
Hospital Insurance, and Supplementary Medi­
cal Insurance. From its beginning in 1935, 
Social Security generally has been financed on 
a fully self-supporting basis, with no govern­
ment contributions or subsidies from the gen­
eral fund of the U.S. Treasury. The only 
exception is the Supplemental Medical Insur­
ance part of Medicare established in 1966.'

In the early years, it was intended that 
rather sizable trust funds would accumulate, 
with the interest on the fund paying for a sub­
stantial proportion of the ultimate benefit 
outgo. It was not intended, however, to 
develop a fully funded reserve system. This 
partial funding basis was to be accomplished 
by a graded schedule of tax contribution rates, 
rising over future years to an ultimate rate.

Social Security is not a true pension plan. 
The amount of the contributions by an em­
ployee and his or her employer or a self- 
employed person may not be actuarially 
related to the benefits to which a recipient is 
entitled, and establishing a fully funded re­
serve is not required to guarantee payment of 
the benefits. Contribution rates and benefit 
payments depend on legislation enacted by 
Congress and signed into law. If the Social 
Security taxes collected are inadequate to pay 
current or future expected benefits, taxes may 
be increased or increases in future benefit 
levels postponed.

Over the years, some of the increases in 
contribution rates were deferred and benefits 
were increased, so that the extent of the fund­
ing was intentionally reduced. As a result, the 
financing shifted from a partial funding basis 
to a current-cost or pay-as-you-go system. 
Under the current-cost basis, total income in a 
year is intended to be approximately equal to 
total outgo in the year, plus an additional 
amount. The additional amount is needed to 
maintain the trust funds at an appropriate con-

Eleanor Erdevig is an economist at the Federal 
Reserve Bank of Chicago.
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tingency reserve level, relative to outgo. In 
general, the trust fund level should be large 
enough to allow time for legislative action to 
prevent fund exhaustion during periods of 
continued annual deficits.

As a result of the Social Security Amend­
ments of 1977, the financing of the OASI and 
DI programs shifted from a current-cost basis 
back to one with some partial funding. How­
ever, because of high costs and annual system 
deficits in the later years of the long-range 75- 
year projection period, the program was not in 
close actuarial balance (the actuarial balance is 
the difference between the estimated summa­
rized income rate and the estimated summa­
rized cost rate, each expressed as a percentage 
of taxable payroll over the projection period).

In the late 1970s and early 1980s, inflation 
drove up benefit costs rapidly while slow 
growth in wages and high unemployment held 
down payroll tax income to the system, result­
ing in a short-term financing crisis. To 
respond to this crisis, as well as to a growing 
awareness of a long-run problem caused pri­
marily by declining birth rates and increasing 
life expectancy, the National Commission on 
Social Security (popularly known as the 
Greenspan Commission) was formed in late
1981. Based on the Commission’s recommen­
dations, the 1983 Amendments to the Social 
Security Act included a number of changes to 
increase program revenues. The effective 
dates for scheduled tax rate increases in prior 
law for employees and employers were 
advanced, self-employment tax rates were per­
manently increased, and up to one-half of 
benefits paid to certain upper-income benefici­
aries were included in taxable income. The 
resulting tax revenues were appropriated to the 
OASI and DI trust funds. To address the long­
term outlook of the system, the Congress ap­
proved a gradual increase in the age of eligi­
bility for full benefits from age 65 to age 66 by 
2009 and to age 67 by 2027. Actuarially 
reduced benefits will continue to be available 
at age 62, but with a greater reduction than 
under the previous law.

Projections
The Board of Trustees of the OASI and DI 

trust funds is required by law to report annu­
ally to the Congress on the financial condition 
of the funds and on estimated future results. 
The annual report includes short-range

(5-year) and long-range (75-year) financing 
estimates of each fund’s financial operations 
and status. The latest estimates for OASI and 
DI trust funds were contained in the 1990 
Annual Report of the Board of Trustees of the 
Federal Old-Age and Survivors Insurance 
and Disability Insurance Trust Funds, dated 
April 18, 1990.

Estimates are prepared based on four sets 
of demographic and economic assumptions, 
which are designated as alternatives I, II-A, 
II-B, and III, and range from the most optimis­
tic (I) to the most pessimistic (III). The demo­
graphic assumptions include the total fertility 
rate, the age-sex-adjusted death rate, and an 
assumed level of net annual immigration. The 
principal economic assumptions are the aver­
age annual percentage increases in real GNP, 
in average annual wage in covered employ­
ment, and in the CPI; the average annual inter­
est rate; and the average annual unemployment 
rate. For example, alternative I, the most 
optimistic, assumes a relatively high total 
fertility rate, death rate (and thus a short life 
expectancy), and level of net annual immigra­
tion, together with robust economic growth 
and low inflation. Alternatives II-A and II-B 
share less optimistic demographic assumptions 
than I, and assume moderate growth and infla­
tion for the first few years, with stronger 
growth thereafter for alternative II-A. Alterna­
tive III is a pessimistic forecast in which the 
demographic trends are lower and the econ­
omy experiences two recessions during the 
next 10 years.

Short-range financing (1990 -1994)
Short-range financing estimates usually 

focus on the adequacy of reserves available to 
pay benefits on time over the short-term, gen­
erally the next five years. A usual measure is 
the contingency fund ratio, which is the 
amount in the trust funds at the beginning of 
the year divided by that year’s expenditures. 
Thus, if the contingency fund ratio is 50 per­
cent, the amount in the fund represents about 
six months’ outgo. A ratio of at least 8 to 9 
percent is required to pay benefits at the begin­
ning of each month.

Contingency reserves are considered 
desirable so that the payment of benefits is not 
dependent upon quick congressional action in 
levying emergency taxes to meet deficits or in 
raising contribution rates. Expected contin­
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gency reserves over the short-term depend 
primarily on economic assumptions, as demo­
graphic variables change little in five years.

Studies on the appropriate level of contin­
gency reserves necessary to weather recession­
ary periods have focused on a few key eco­
nomic variables. In a Social Security system 
with automatic indexing provisions, the rate of 
consumer price increases affects benefit pay­
ments, and the rate of wage growth and the un­
employment rate affect tax revenues. Using 
these variables and experiences similar to a 
past recessionary period, a study of an optimal 
contingency reserve found that “ trust fund 
balances somewhere between 85 and 145 
percent of annual outlays should provide an 
adequate contingency reserve” to weather a 
serious downturn in the economy.2

Estimated contingency fund ratios under 
the four alternative sets of assumptions are 
shown in Figure 1. At the beginning of 1990, 
the ratio for the combined OASI and DI funds 
was about 74 percent. According to the latest 
estimates in the OASI and DI Board of Trus­
tees report, contingency fund ratios for the 
combined funds will continue to increase over 
the near future and will reach 176, 161, 153, 
and 121 under alternatives I, II-A, II-B, and 
III, respectively, in 1994.

Long-range financing (1990 -2064)

Long-range financing estimates tradition­
ally emphasized the actuarial balance—the 
difference between an “ income rate” and a

FIGURE 1

OASI and DI contingency fund ratios
trust assets as a percent of outgo

the Federal Old-Age and Survivors Insurance and Disability 
Insurance Trust Funds, Washington D.C., April 18,1990.
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“ cost rate,” each expressed as a percentage of 
taxable payroll, all in terms of the present 
value. However, because the system is now 
accumulating reserves for future funding of 
benefits, current long-range financing esti­
mates also include projected annual income, 
outgo, and size of trust fund reserves, and the 
year in which the trust fund is expected to be 
exhausted. The latter estimates are empha­
sized below because of the importance of the 
changes in reserves in the OASI and DI trust 
funds to the federal budget.

According to the most recent estimates, 
OASI and DI trust funds are projected to con­
tinue to increase, with the peak dependent 
upon which of the four sets of assumptions is 
used. Under the most optimistic set of as­
sumptions, alternative I, assets of the OASI 
and DI trust funds will continue to increase 
throughout the 75-year projection period.
With the most pessimistic set of assumptions, 
alternative III, assets of the trust funds will 
peak in the year 2015 and become exhausted 
about 2023 (see Figure 2).

Alternative II-B is generally considered to 
include the most likely set of assumptions. 
Under this set of assumptions, benefit pay­
ments will exceed contributions sometime 
between 2015 and 2020. However, the OASI 
and DI trust funds will continue to increase 
until the year 2025 because of the additional 
income from the interest earned on the security 
holdings of the trust fund. After 2025, outgo 
will exceed total trust fund income, that is,
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contribution plus interest earned, and the 
reserves will begin to decline until they are ex­
hausted in 2043 (see Figure 3).

Effects o f dem ographic assum ptions
Variations in the demographic assump­

tions have little effect on the financing 
estimates for the early years, but can have 
large impacts on the actuarial balance in later 
years. During the early years almost all of the 
covered workers and beneficiaries were bom 
prior to the start of the projection period and 
death rates generally change slowly.

The primary reason that the estimated 
OASI and DI cost rate increases rapidly after 
2005 is that the number of beneficiaries is 
projected to increase more rapidly than the 
number of covered workers. This occurs 
because the relatively large number of persons 
bom during the period of high fertility rates 
from the end of World War II through the mid- 
1960s will reach retirement age, and begin to 
receive benefits, while the relatively small 
number of persons bom during the subsequent 
period of low fertility rates will comprise the 
labor force.

The effects of the demographic assump­
tions are shown in Figure 4. Currently there 
are 3.4 covered workers for each OASI and DI 
beneficiary. From now until about 2005 the 
number of covered workers per beneficiary is

expected to be within a range of 3.4 to 2.9 
covered workers under all the alternatives. 
After 2005, as the members of the “ baby 
boom” generation begin to retire, however, 
the number of covered workers per beneficiary 
drops sharply until, under the intermediate 
assumptions, it reaches about 2.0 workers per 
beneficiary in 2030. In subsequent years, 
the ratio changes little and is at 1.8 covered 
workers per beneficiary in 2065, with a range 
of 2.4 for the most optimistic assumptions to
1.3 for the most pessimistic.

Im portance o f reserves
Although the reserves in the trust funds 

will increase rapidly during the next 15 years, 
at current contribution rates and benefit levels 
under the most likely intermediate demo­
graphic and economic assumptions, they will 
disappear about the year 2043.

If current contribution rates were to be 
reduced now, reserves would not build up as 
rapidly. However, it would be necessary to 
increase contribution rates above current stated 
amounts in the future in order to maintain 
present benefit levels because of the smaller 
number of covered workers per beneficiary.

Trust fund investm ents
The major sources of income to the OASI 

and the DI trust funds are the Social Security 
taxes, the income taxes paid by beneficiaries

FIGURE 3

Long-range estimates: Alternative II-B
trillions of dollars
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FIGURE 4 TABLE 1

Covered workers per OASI and DI 
beneficiary

number

SOURCE: 1990 Annual Report of the Board of Trustees of 
the Federal Old-Age and Survivors Insurance and Disability 
Insurance Trust Funds, Washington D.C., April 18, 1990.

on OASI and DI benefits, and the interest 
received on investments held by the trust 
funds. The major expenditures of the OASI 
and DI trust funds are benefit payments and 
administrative expenses. Receipts and expen­
ditures of the OASI and DI trust funds during 
calendar year 1989 are shown in Table 1.

The Secretary of the Treasury as Manag­
ing Trustee of the Boards of Trustees of the 
several funds is responsible for investing the 
assets of the funds. The Social Security Act 
authorizes the issuance of special public debt 
obligations for purchase exclusively by the 
trust funds. The Act provides that these obli­
gations shall bear interest at a rate equal to the 
average market yield on all marketable inter­
est-bearing obligations of the U.S. then form­
ing a part of the public debt which are not due 
or callable until after the expiration of four 
years from the date of determination. These 
special issues are always redeemable at par 
value and thus bear no interest rate risk. Al­
most all of the investments of the trust funds 
have been in these special public debt obliga­
tions.3

The Managing Trustee currently uses the 
following procedure in the management of the 
trust funds.4 As soon as payroll tax revenues 
are received, any funds available for invest­
ment are put into special issues called certifi­
cates of indebtedness. These certificates 
mature on June 30, the end of the investment 
year. Each June 30, the certificates of indebt-

Receipts and expenditures of OASI 
and DI trust funds
(calendar year 1989)

OASI DI Total

Receipts 
Contributions & 
income taxes 
on benefits

billions of dollars 

$252.6 $24.1 $276.7
Net interest 
earned 12.0 0.7 12.7
Other * — *

Total $264.7 $24.8 $289.4

Expenditures 
Benefit payments 208.0 22.9 230.8
Administrative
expenses 1.7 0.8 2.4
Other 2.8 — 2.8

Total $212.5 $23.8 $236.2

Net increase in funds 52.2 1.0 53.2

End of 1989 assets 155.1 7.9 163.9

*Less  than  0 .05

NO TE: To ta ls  m a y  n o t add because o f rou n d in g . 
SO UR CE: S o c ia l  S e c u r it y  B u lle t in ,  V o l. 53, N o . 6,
Ju n e  1990, Social S e cu rity  A d m in is tra tio n ,U .S . G o v­
e rn m e n t P rin ting  O ffice , W a s h in g to n , D .C., pp. 35-36.

edness are redeemed, and the proceeds are put 
into the long-term special issue bonds with a 
maturity date of June 30 in some future year. 
The terms to maturity of newly acquired spe­
cial issues are set so that, as much as is pos­
sible, one-fifteenth of the total portfolio of 
special issues will mature in each of the next 
15 years. This procedure has the result, gener­
ally, of a sizable proportion of the bonds being 
purchased on any given June 30 having a ma­
turity of 15 years thereafter. If during the 
investment year, securities must be sold to 
meet benefit obligations, special issues with 
the shortest duration until maturity are sold 
first. Thus, any certificates of indebtedness 
are the first to be sold. If there are several 
securities with the same duration until matur­
ity, those with the lowest interest rate are sold 
first. When special issues are sold, they are 
redeemed by the Treasury Department at their 
par value, which is their purchase price. In­
vestments of the two trust accounts as of Sep­
tember 30, 1989, are shown in Table 2.
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TABLE 2

Investments of OASI and 
DI trust funds

(September 30, 1989)

Type of security OASI DI Total

billions of dollars
Public issue 
bonds $ - $261 $261

Government 
account series: 

Certificates 7,931 130 8,061
Bonds 140,633 8,037 148,670

Total $148,564 $8,428 $156,992

SO U R C E : T r e a s u r y  B u lle t in ,  Fall Issue, D e cem b er  
1989, D e p a rtm e n t o f th e  T reas u ry , U .S . G o v e rn m e n t  
P rinting  O ffice , W a s h in g to n , D .C ., pag e 19.

S o c ia l S e c u r ity  an d  the  un ified  
b u d g e t h isto ry

Prior to fiscal year (FY) 1969, the federal 
budget was usually considered to be the 
“ administrative budget,” which did not in­
clude the operations of the various federal trust 
funds. The administrative budget included 
only receipts and expenditures of the general 
fund of the Treasury which were generally 
subject to control through the appropriation 
process. Except for purposes of economic 
analysis, the financial transactions of Social 
Security and Medicare and other federal pro­
grams that were accounted for through trust 
funds were shown separately.

In accordance with the Commission on 
Budget Concepts’ recommendation in October 
1967, President Johnson presented his FY1969 
budget on a unified basis. This meant that the 
financial operations of the various federal trust 
funds were shown with those of other govern­
ment programs in a single budget. The Com­
mission believed that the budget process was 
the central decision-making process of the 
government and that a unified budget was 
essential for determining economic stabiliza­
tion policy and for allocating funds to compet­
ing programs. The comprehensiveness of the 
unified budget was intended to allow a more 
complete assessment of the economic impact 
of the budget.

Social Security’s inclusion in the unified 
budget became controversial in the late 1970s

and again in the 1981-82 period, when various 
benefit reductions were proposed for budget­
ary purposes, some of which became law. The 
National Commission on Social Security 
Reform recommended in its January 1983 
report that Social Security and Medicare 
should be taken out of the unified budget. The 
1983 amendments to the Social Security Act, 
based on the Commission’s recommendations, 
provided that Social Security and Medicare 
were to be shown as a separate function of the 
budget through FY1992, and then Social Secu­
rity and the hospital insurance part of Medi­
care were to be removed entirely beginning in 
FY1993. Supplemental Medical Insurance 
would remain a part of the budget, but as a 
separate major category. The legislation also 
provided that the receipts and disbursements 
of the trust funds should be exempt from 
any general budget limitation imposed by 
statute on expenditures and net lending 
(budget outlays).

The Gramm-Rudman-Hollings (GRH) 
Amendment, signed on December 12, 1985, 
provided that operations of the OASI and DI 
trust funds were to be removed from the uni­
fied budget beginning in FY1986. Hospital 
Insurance trust fund operations remain in the 
unified budget through FY1992, as scheduled 
under the 1983 amendments. Trust fund 
receipts and expenditures, however, are 
counted for purposes of determining the size of 
the deficit under the provisions of the GRH 
Amendment for reducing the deficit.

E ffe c ts  o f  tru st  fu n d s  on  the  
b u d g e t de fic it

The Congressional Budget Office esti­
mates that the entire projected improvement 
in the deficit from FY1990 to FY1995 is the 
result of the growing surplus in the Social 
Security trust funds. The annual Social Secu­
rity surpluses during this period are projected 
to increase from $59 billion in FY1990 to 
$124 billion in FY1995. Including the Social 
Security surplus brings the deficit numbers 
to $202 billion in 1990, dropping to $138 
billion in 1995. Without the increase in the 
Social Security trust funds, the budget deficit 
will continue to grow, from about $254 billion 
in FY 1.990 to $262 billion in FY1995 (see 
Figure 5).
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E ffe c ts  o f  re se rve s on  curren t tax  and  
expen d itu re  p o lic ie s

The accumulation of reserves in the Social 
Security trust funds appears to delay the 
implementation of some admittedly difficult 
decisions on federal taxation and expenditure 
policies. The tendency is to forget that the 
Social Security system is a self-financing pro­
gram in which the payroll taxes collected are 
necessary to pay current and implied future 
obligations to beneficiaries. Unfortunately, 
in most years other federal revenues are insuf­
ficient to cover expenditures for other govern­
ment operations. As a result, the federal 
budget runs a deficit and must borrow money 
to pay its expenses. It may borrow from the 
public, from foreigners, and, increasingly, in 
recent years from the Social Security trust 
funds, as the reserves in the funds have been 
rising.

Borrowing by the Treasury Department 
from the Social Security trust funds to finance 
the federal budget deficit by itself is not a 
problem. Other public and private pension 
plans also invest in Treasury securities with 
their accumulated reserves.

The problem arises because the federal 
budget deficit is considered to be reduced by 
the amount that the Treasury Department bor­
rows from the Social Security trust funds each 
year. That amount is the increase in the re­
serve that is considered necessary to enable the 
Social Security System to pay its implied

future obligations to beneficiaries under cur­
rent contribution and benefit rates.

The current effect of counting the increase 
in the Social Security trust funds each year as 
a reduction in the federal budget deficit is to 
delay recognition of the true size of the deficit 
in other federal government operations. As a 
result, legislation to reduce government spend­
ing or to increase taxes or both is also delayed.

Many arguments are offered to continue to 
count the growth in Social Security trust funds 
as a reduction of the federal budget deficit and 
delay recognition of the true size of the federal 
budget deficit. Some consider it politically 
impossible to enact the spending cuts and tax 
increases required to balance the federal 
budget without the Social Security trust funds 
anytime soon. Others have suggested that, if 
the Social Security trust funds are part of the 
federal budget, it will be possible to reduce 
Social Security benefits so larger reserves 
accumulate, and thereby reduce the deficit.

Others believe that the provisions in the 
Gramm-Rudman law for across-the-board 
spending cuts to reduce the overall deficit to 
specific levels keep Congress from raising 
benefits for certain age groups or using Social 
Security taxes to pay for long-term health care. 
The actual restraints are the projected short­
term and long-term financing needs of the 
Social Security programs under current contri­
bution rate and benefit level provisions.

In the short term, during which payroll 
taxes collected are exceeding benefit outlays, 
payroll taxes are indirectly the source of the 
funds to finance an increasing amount of the 
federal budget deficit. Payroll taxes are gener­
ally considered to be regressive. It they are a 
substitute for more progressive forms of taxa­
tion to reduce the deficit, then our overall 
system of taxation may be more regressive 
than is intended under current public policy.

If there were no deficit in the federal 
budget when Social Security is excluded, the 
accumulation of reserves in Social Security 
trust funds in the form of Treasury securities 
would mean that holdings of the national debt 
by the public would decline. More private 
savings would then be available for private 
investment.

Long-te rm  e ffe c ts

In the second decade of the next century, 
Social Security benefit payments are projected
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to be greater than the payroll taxes then being 
collected. The difference is expected to be 
paid out of the reserves currently being accu­
mulated in the Social Security trust funds. If a 
federal budget deficit exists at that time, addi­
tions to the Social Security trust funds will no 
longer be available for the Treasury to borrow. 
New sources of funds will need to be found to 
finance government operations and to pay 
interest on its debt. In addition, the Treasury 
securities then held by the Social Security trust 
funds will mature and the proceeds will be 
used to pay benefits.

The federal government may then be 
faced with two problems: (1) to finance its 
current budget deficit, and (2) to repay the 
money borrowed from the Social Security trust 
funds. By that time the government budget 
must either run a surplus, that is raise taxes or 
cut expenses, or borrow from other sources of 
lendable funds, probably private or foreign, 
which will increase the demand for private 
lendable funds. If taxes are raised to repay the 
money borrowed from the Social Security trust 
funds, this probably means that the future 
Social Security beneficiaries will also pay 
proportionally higher taxes. If expenses are 
cut, government services will decline. If the 
demand for private lendable funds increases, 
this could translate into higher relative interest 
rates.

C o n c lu s io n

Current legislation provides for the accu­
mulation and subsequent reduction of reserves 
in the Social Security trust funds over the next

75 years to pay current and implied future 
obligations of beneficiaries. The reserves are 
considered particularly important because the 
“ baby-boomers,” bom between the end of 
World War II and the mid-1960s and now in 
the labor force, will reach retirement age and 
begin to receive benefits after 2005. At that 
time the relatively small number of persons 
bom since the 1960s will comprise the labor 
force, and Social Security benefit payments 
will exceed payroll taxes. The difference is 
expected to be paid out of the reserves in the 
trust funds.

The accumulation of reserves in the Social 
Security trust funds and the policy of counting 
the growth in these reserves as a reduction in 
the federal budget deficit has delayed recogni­
tion of the actual size of the deficit in other 
government operations. Consequently, deci­
sions on federal taxation and expenditure poli­
cies relative to other government operations 
have also been delayed.

When decisions on the federal budget are 
delayed, the government must borrow more 
funds to finance the budget deficit, either from 
the public or from foreign sources. When the 
reserves in the Social Security trust funds are 
needed in the future to pay benefits, the 
government will need to find other sources of 
funds to redeem maturing Treasury securities 
in the trust funds and to finance any budget 
deficit. The choices are the same as they 
are now, that is, cut expenses, raise taxes, or 
borrow from other sources, but the impact will 
probably be on the relatively smaller labor 
force.

FOOTNOTES

'This article will focus primarily on OASI and DI.

2Munnell, Alicia H., “ Do We Want Large Social Security 
Surpluses?” New England Economic Review, September/ 
October 1984, pp. 5-21.

3The funds also may be invested in obligations guaranteed 
as to both principal and interest by the U.S., or in certain 
federally sponsored agency obligations designated as 
lawful investments for U.S. fiduciary and trust funds.

These obligations may be acquired on original issue at the 
issue price or by purchase of outstanding obligations at 
their market price.

4Myers, Robert J., ‘‘Investment Policies and Procedures of 
the Social Security Trust Funds,” Social Security Bulletin, 
Vol. 45, No. 1, January 1982, Social Security Administra­
tion, U.S. Government Printing Office, Washington, D.C., 
pp. 3-8.
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Call for Papers

REBUILDING BANKING

The 27th annual C onference 

on Bank S tructure and  C om petition  

Chicago, Illinois, May 1-3, 1991

FEDERAL RESERVE BANK 
OF CHICAGO

The Federal Reserve Bank of Chicago will hold its 

27th annual Conference on Bank Structure and 

Competition at the Westin Hotel in Chicago, 

Illinois, May 1-3, 1991.

Attended each year by several hundred aca­

demics, regulators, and financial institution man­

agers, the conference serves as a major forum for 

the exchange of ideas regarding public policy 

toward the financial services industry.

The theme of the 1991 conference will be 

"Rebuilding Banking." Among the topics to be 

discussed are:

■ the current condition of the banking industry 
and its insurance fund;

■ public policy toward failing depository 
institutions;

■ the performance of the Resolution Trust 
Corporation;

■ alternative proposals for deposit insurance 
reform;

■ the costs and benefits of financial deregula­
tion; and

■ the future profitability of the banking 
industry.

We are looking for research and policy- 

oriented papers on these topics as well as on other 

issues related to the structure and regulation of 

the financial services industry. If you wish to 

present a paper at the conference, please submit 

two copies of the com pleted paper or abstract 

with your name, address, and phone num ber and 

those of any coauthors by December 31, 1990, to: 

Conference on Bank Structure and Competition, 

Research Departm ent, Federal Reserve Bank of 

Chicago, 230 South LaSalle Street, Chicago, 

Illinois 60604-1413. For additional information, 

call Larry Mote (312/322-5809) or H erbert Baer 

(312/322-6199).
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I N D E X

E c o n o m ic  P e r s p e c t iv e s — In d e x  f o r  1 9 9 0

Banking, credit, and finance
Still toe-to-toe:
Banks and nonbanks at the end of the ’80s
Linda Aguilar............................................................................... . . . .  Jan/Feb 12-23
Foreign competition in U.S. banking markets
Herbert L. Baer.............................................................................. . . .  May/Jun 22-29
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