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Steel fights back

George Cloos
Since 1982, the American steel industry 

has been struggling back, haltingly, from near 
disaster. With the industry beset by shrunken 
markets, intense foreign competition, techno
logical change, large indebtedness, and heavy 
financial losses, doubts were expressed in 1982 
and 1983 as to whether survival would be pos
sible without massive government aid, perhaps 
nationalization, a course that has been followed 
in several foreign countries. Drastic measures 
to cut costs, including retirement of obsolescent 
plants, large reductions in staff, and divestiture 
of money-losing subsidiaries, together with a 
revival in shipments, restored several producers 
to profitability in the first half of 1984, but most 
dropped back into the red as imports surged in 
the second half of the year.

United States mills shipped 73 million 
tons of finished steel in 1984, up from 68 
million in 1983, and 62 million in 1982. The 
peak for steel shipments was reached in 1973 
at 111 million tons. Over 100 million tons were 
shipped in 1979, the last good year. In 1984, 
steel shipments were about 5 million tons short 
of projections made early in the year, mainly 
because of a surprising surge in imports from 
several “less developed” countries. Consump
tion of about 93 million tons in 1984 at least 
equaled expectations expressed early last year.

With an expected further rise in demand 
for steel in 1985 and a round of government 
negotiations to scale back imports, the in
dustry’s vital signs seem to be improving. 
However, steel still faces an uncertain future. 
The Midwest, with its industrial concentration 
on durable goods made of steel, and with al
most 30 percent of the steel industry located in 
Illinois, Indiana, and Michigan, has a heavy 
stake in steel’s comeback.

This article outlines the history of the 
American steel industry, describes the develop
ments that led to its recent crisis, and examines 
steps being taken to restore its health.
Fluctuations and fixed costs

Prehistory is divided into a Stone Age, a 
Bronze age, and an Iron Age—each marking 
an advance in man’s control over his environ

ment. Prior to 1860 only small amounts of 
steel—iron modified to increase strength and 
versatility—had been produced expensively in 
small batches. But in the mid-19th century, the 
Steel Age began with the introduction of the 
Bessemer converter, which was soon followed 
by the open hearth steel furnace. For many 
decades, growth in steel usage paralleled and 
supported rapid strides in productivity and 
human welfare.

Despite the growing role played by 
chemicals and electronics in recent decades, we 
are still in the Steel Age. Steel, relatively cheap 
and versatile, is by far the most widely used 
material in the manufacture of vehicles, ships, 
business equipment, defense equipment, struc
tures, and a host of other items. Steel is still 
an essential ingredient of modern civilization. 
It is disturbing to many people, therefore, that 
the United States, long-time leader in steel 
output and technology, now receives over one- 
fourth of its requirements from foreign sources.

A large share, perhaps over 50 percent, 
of all steel goes into the manufacture of business 
equipment and structures, sectors which rise 
and fall proportionately more than total busi
ness activity during expansions and recessions. 
Another characteristic of the steel industry is its 
large fixed-capital base relative to annual sales. 
Large investments are required for producing 
basic materials (iron ore, coking coal, and 
limestone). Blast furnaces are needed to turn 
iron ore into molten iron, steel furnaces to 
convert iron to steel, continuous casters, rolling 
mills, and other facilities to produce finished 
steel products. Heavy fixed-capital investments 
relative to sales in any industry mean large 
fixed costs, mainly depreciation of facilities and 
interest on debt.

Like other industries under collective 
bargaining, steel firms also have a heavy bur
den of “past service” liabilities for pensions and 
medical care for retirees and current employ
ees. Fixed-costs, as opposed to variable costs, 
continue unabated, and may even increase, in 
years when revenues decline. A large decline

George Cloos is an economic adviser and vice president 
at the Federal Reserve Bank o f Chicago.
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Steel output far below  peaks

in revenues can result in huge deficits such as 
those incurred in the 1930s and in the 1982-84 
period.

At high operating rates, industries with a 
heavy fixed-capital investment can be very 
profitable. When demand presses against ca
pacity, new facilities cannot be created over
night. In 1974, with steel output at near record 
levels, and its operating rates at 92 percent of 
capacity, the industry earned a 17 percent net 
profit on equity. In 1982, operating at 48 per
cent of capacity, the steel industry posted a 
collective deficit equal to 18 percent of equity.

An all-new, “greenfields” integrated steel 
mill constructed today would be much more 
efficient than any existing complex. However, 
the cost of construction would be prohibitive, 
many times the stock market value of existing 
facilities. None is contemplated. Only two in
tegrated mills have been built in the United 
States since World War II: United States
Steel’s Fairless Works in Pennsylvania, built in 
the early 1950s, and Bethlehem’s Burns Harbor 
Works in Indiana, established in the 
mid-1960s. The Fairless Works is now rela
tively antiquated. The Burns Harbor Works, 
expanded and renovated in subsequent years, 
remains one of the lowest cost facilities any
where in the world.

The domestic industry’s principal rival, 
Japan, built virtually all of its steel facilities 
after World War II, mostly since the 
mid-1960s. Most of its prewar industry had 
been severely damaged in air raids, but it had 
been small by today’s standards, in any case.

Industry problem s

Difficult times for the U.S. steel industry 
in recent years in large part reflect depressed 
markets for durable goods, world-wide, starting 
in 1979. Moreover, energy considerations have 
led to lighter vehicles, thereby shrinking a ma
jor market for steel. Rapid growth of steel
making capacity around the globe in the 1960s 
and 1970s, which continued after over-supply 
problems became apparent, has caused cut
throat competition for a smaller market. 
Downward price pressures have been constant 
and powerful. Many foreign steel producers 
are government-financed and controlled, and 
steel exports, perhaps sold below cost of pro
duction, an illegal form of marketing called 
dumping, provide a means to acquire vitally 
needed foreign exchange.

Finally, the high value of the dollar has 
hit our domestic steel industry doubly hard, by 
affecting markets for both steel and products 
made principally of steel. From 1980 to Febru
ary 1985 the value of the dollar rose 81 percent 
relative to 10 leading foreign currencies. This 
means that, on average, U.S. products cost 81 
percent more abroad, while foreign products 
were 45 percent cheaper here, other things 
equal.
Less steel needed

Steel demand has declined partly because 
of a shift away from durable goods made prin
cipally of steel to nondurables and electronic 
equipment, which use relatively little steel. In 
1984, manufacturing output in the United

Steel imports surge to record level

millions of tons p e r c e n t
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Foreign steel cheaper as value of dollar rises
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States, in physical units, was at a record high, 
7 percent above the level of 1979. But steel 
consumption at about 93 million tons, includ
ing imports, was almost 20 percent below the 
usage of 1979, which may hold the record for 
many years to come.

The lower level of output in some impor
tant steel-using industries is readily observed in 
changes in pertinent components of the Indus
trial Production Index. In 1984, when total 
manufacturing was 7 percent above the level 
of 1979, output of farm tractors was down 65 
percent, tracklaying tractors down 55 percent, 
and railroad equipment down 80 percent. 
Meanwhile, output of computers and electronic 
components was 50 percent higher than in 
1979. Electronic items require steel, but in 
relatively small amounts.

The motor vehicle, machinery, and con
struction industries are the leading consumers 
of finished steel. In 1978, motor vehicles took 
21 percent of U.S. mill shipments; last year, 
only 17 percent. In terms of pounds of steel 
per vehicle, domestic mill shipments to the auto 
industry dropped from 3,300 pounds in 1978 to 
2,300 last year. Partly this reflected increased 
imports. The Big Three automakers do not 
buy much foreign steel directly, but they are 
incorporating a growing share of foreign-made 
components.

Most of the drop in steel usage by the 
vehicle industry reflects downsizing of cars and 
trucks to improve fuel economy, a trend still 
underway. But motor vehicles are still prima
rily steel machines. Despite some substitution 
of aluminum and plastics for steel between 
1976 and 1984, the proportion of iron and steel

to total weight in the average vehicle declined 
only from 74 percent to 70 percent. The main 
reduction in steel usage reflected a 14 percent 
drop in average total vehicle weight.
W orld grow th in steel

In 1964, U.S. raw steel production was 
26 percent of the world total of 438 million 
metric tons. In 1979, the United States 
produced 17 percent of a record world total 
output of 746 million metric tons. Last year, 
with production below past peaks in most non- 
Communist countries, the United States 
produced only 12 percent of the world’s steel.

Under current conditions, most of this 
nation’s steel requirements could be satisfied 
from surplus capacity available abroad, al
though there would be some problems with 
specifications and quality. Analysts estimate 
that the world’s excess steel capacity exceeds 
200 million tons. Heavy capital investments 
continued even after the surplus problem 
emerged, partly because of national pride.

Through 1970, the United States had 
been the world’s number one steel maker. In 
1971, it was passed by Russia, which in recent 
years has been producing twice as much as the 
United States. Since 1981, the United States 
has been surpassed also by Japan. Other im
portant producers (although not close to 
Russia, Japan, and the United States) include 
West Germany, China, France, Italy, Poland, 
Canada, Belgium, Czechoslovakia, Brazil, 
South Korea, the United Kingdom, Rumania,

Steel in average car declines 20% , 1 9 7 6 -'8 4

pounds of materials
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Russia leads world in steel output 

millions of metric tons

These counties contain the leading integrated 
facilities of U.S. Steel (Gary Works), Bethlehem 
Steel (Burns Harbor), LTV (plant acquired 
from Youngstown), and Inland Steel (Indiana 
Harbor). Collectively, these mills comprise the 
strongest element in the American steel indus
try. Illinois also has several important steel 
production facilities downstate. Michigan’s 
steel plants are concentrated in the Detroit 
metropolitan area, primarily to serve the motor 
vehicle industry.

In 1965, Pennsylvania was the leading 
steel producer with 24 percent of the total, fol
lowed by Ohio with 17 percent, and Indiana 
with 13 percent. Partly because of the growth 
of the Burns Harbor Works and partly because 
of the closing of facilities elsewhere, Indiana 
was the leading steel producing state in 1983 
with 24 percent of the total, followed by Ohio 
with 17 percent, and Pennsylvania with 15

Spain, and India, each with capacity of over 
10 million metric tons and each trying to cap
ture a larger share of the world market. As a 
result, world prices have been kept below the 
cost of production for most mills.

The reduction in steel output in most 
western nations and in Japan partly reflects 
their “mature” economies. Population growth 
has slowed or stabilized and infrastruc
tures—roads, public works, and buildings—are 
largely in place. Developing countries such as 
Brazil, China, Korea, India, Mexico, Spain, 
and the Soviet Union still have a long way to 
go to match the living standards of more in
dustrialized nations. In 1984, steel output set 
new highs in China, South Korea, the Soviet 
Union, and Spain, according to the Interna
tional Iron and Steel Institute.
Seventh D istrict steel

The Chicago area has been the nation’s 
leading steel producer for a third of a century, 
having surpassed Pittsburgh in the early 1950s. 
The Chicago area now produces more than 
twice as much steel as Pittsburgh. As the do
mestic steel industry has contracted in recent 
years, Chicago’s lead has widened. Some steel 
plants are located in South Chicago (a section 
of the City of Chicago), but a much larger 
concentration of steel production is in adjacent 
Lake and Porter counties in Indiana, with ports 
on Lake Michigan to receive raw materials.

Indiana leads in steel output

percent of U.S. total
0 5 10 15 20 25

Indiana

Michigan

Pennsylvania
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Steel industry em ploym ent hits new  low

thousands of employees

1964 66 68 ‘70 ‘72 '74 '76 ‘78 80 ‘82 84
SOURCE: American Iron and Steel Institute.

percent. Michigan had 8.5 percent in 1983 and 
Illinois 6.5 percent. While almost all other 
states increased output, Indiana produced less 
raw steel in 1984 than in 1983, mainly because 
of the realignment of programs of a principal 
producer with facilities in other regions. 
Indiana’s proportion of the nation’s raw steel 
output dropped to 22 percent in 1984, but it 
still led second place Ohio (17 percent) by a 
comfortable margin.

The factors that led the steel industry to 
concentrate almost 30 percent of its raw steel 
capacity in the Chicago area are still viable. 
They include availability of cheap water trans
port for iron ore, limestone, and coal (steel’s 
basic raw materials); excellent rail and truck 
transport; proximity to markets; and relatively 
less competition from imports because of the 
region’s greater distance from ocean ports.
Steel jobs at new low

Total employment in the U.S. steel in
dustry averaged 236,000 in 1984, according to 
the American Iron and Steel Institute (AISI), 
the lowest level since records were first com
piled in 1933 at the depth of the great De
pression. In the prosperous year 1974, steel 
employment averaged over 510,000, more than 
double the recent number. About 28 percent 
of all steel workers are in Indiana, Illinois, and 
Michigan. Since 1979, many displaced steel

workers have remained unemployed—some for 
years—following their release from the only jobs 
they had held as mature workers.

Steel industry employment continued to 
decline in 1983 and 1984, despite the rise in 
production, because of increased automation 
and drastic cost-cutting by industry managers. 
Both hourly paid and salaried workers have 
been affected. Staff reduction efforts continue, 
as permitted by union rules and EEO man
dates, with severe cuts in all divisions and de
partments that do not directly contribute to 
output and potential profitability.
Em ploym ent costs high

In 1983, average hourly employment 
costs, wages and benefits, for production work
ers in the U.S. steel industry were over $22. 
This compared with estimates of about $12 per 
hour in Japan, West Germany, and France, 
and only $8 in the United Kingdom. However, 
AISI spokesmen insist that all or most of this 
differential is offset by the higher productivity 
of U.S. workers and by the costs of transporting 
foreign steel to domestic markets.

Hourly earnings of steel workers averaged 
SI3.50 in 1984, about 60 percent of total em
ployment cost. Non-wage benefits are rela
tively high in the steel industry. Hourly 
earnings in steel exceeded the 1984 average of

S teel w orkers  earnings exceed  
m anufacturing average

dollars per hour percent
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S9.17 in all manufacturing by 47 percent. The 
differential in favor of steel workers was 28 
percent 15 years ago. It hit a high of 64 per
cent in 1981-82, before declining after conces
sions were agreed to by steel unions.
Company deficits pared

Return on equity of large steel companies 
has been well below the average for all man
ufacturers for many years. In the late 1960s, 
steel earnings as a percent of equity averaged 
4.5 percent below the manufacturing average. 
Since then steel did better than the average 
only in 1974. Poor earnings forced greater use 
of debt financing for needed investments, 
thereby increasing financial instability.

Steel industry deficits totaled §6 billion in 
1982 and 1983. In these years, despite a lack
luster general economy, all manufacturing 
companies earned a net return of 10 percent 
on equity. Last year, despite economies, most 
steel firms still ran deficits, but much smaller 
than in 1982-83. There are hopes for moderate 
profits in 1985 if operating rates significantly 
exceed 70 percent.

The evaluation of earnings of steel firms 
is complicated by their ownership of non-steel 
making operations. The most prominent of 
these is United States Steel’s ownership of 
Marathon Oil, purchased in 1981. Also, re
ported earnings or losses in steel have been af
fected by methods of charging off abandoned 
plant and by methods of calculating contrib
utions to pension funds.

Much publicity has been given to the 
growth of low-cost “mini-mills” in the past 
decade. These enterprises, usually indepen
dently owned, generally confine their oper
ations to simple products such as bars, rods, 
and wire made from scrap melted in electric 
furnaces. They have captured about 16 per
cent of the total steel market, but appear to 
have peaked because they cannot broaden their 
product lines without making heavy invest
ments in both capital equipment and research 
and development.

The steel industry is dominated, as for 
many years past, by giant firms. United States 
Steel (U.S.S.), which had 65 percent of the 
nation’s capacity when it was formed in 1901, 
was down to 28 percent in 1950, and about 16 
percent in 1984 after closing major facilities. 
A proposed merger with National Steel was

Steel industry reports huge deficits  

net income as percent of stockholder equity

•American Iron and Steel Institute, includes nonsteel earnings. 
•Department of Commerce.

withdrawn last year after federal opposition. 
LTV has become the second largest firm, and 
may be close to U.S.S., by adding Republic to 
its previous acquisitions of Jones & Laughlin 
and Youngstown. Bethlehem, long in second 
place, is now third, with 13 percent of industry 
shipments in 1984. Inland and National each 
have about 7 percent of the industry. Armco 
follows with 6 percent.

Foreign companies, mainly Japanese, 
have acquired some U.S. steel facilities, but 
they are still not a large factor. Some large 
proposed deals were not consummated, e.g., 
the sale of Ford’s Rouge Plant.
Steel capital expenditures rise

Despite heavy losses that started in 1982 
and have continued into early 1985, the do
mestic steel industry is planning to spend, ac
cording to the government’s April survey, a 
record $4 billion on new plant and equipment 
this year, up 13 percent from 1984, which, in 
turn, was up 8 percent from 1983. All of this 
spending is to improve efficiency and assure 
quality of product.

A large share of capital spending by the 
steel industry is to expand continuous casting 
operations, which bypass the ingot stage of steel 
making and provide a higher yield of finished 
steel per ton of raw steel. According to an
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AISI survey, construction is underway on eight 
large continuous casters with a capacity of over 
10 million tons per year to be ready by late 
1987. In the past three years, 16 such machines 
with a capacity of 16 million tons were in
stalled, almost doubling continuous casting ca
pacity. Machines in place have been operating 
virtually at full tilt even in depressed times. 
They provided 38 percent of all raw steel last 
year. (Some 85 percent of Japan’s steel is con
tinuously cast.) Other capital outlays in the 
industry are for improved rolling facilities, 
computerization, energy conservation, and 
pollution abatement.

Far from adding to total capacity, the 
domestic steel industry has been reducing ca
pacity, defined as “capability to produce raw 
steel for a sustained full order book.” From a 
peak of 160 million tons in 1977, capacity has 
declined to 136 million tons currently, Never
theless, the industry operated at only 55 per
cent of capacity in late 1984, and at only 65 
percent in February 1985. Even with severe 
cost reduction programs, break-even points are 
probably at about 70 percent for most compa
nies. Further cutbacks in capacity are antic
ipated. In recent years, many high-cost, 
labor-intensive, integrated mills, some in facili
ties dating back to the 19th century, have been 
closed and demolished, including plants in 
Ohio, New York, Pennsylvania, the South, and 
on the West Coast. The largest fatality in the 
Seventh District was the medium-sized Wis-

D espite  financial w oes, steel com panies  
boost capital investm ent

percent change from previous year

1982 1983 1984 1985

consin Steel Works in South Chicago formerly 
owned by International Harvester and closed 
in 1980. However, the South Works of U.S. 
Steel in South Chicago is down to a few hun
dred workers from 10,000 a decade ago. Con
cern that the Ford Motor Co. would close its 
Rouge Steel plant in Dearborn was stilled when 
a plan to renovate the mill was announced last 
year, following a failure to sell it to a Japanese 
company.
Farew ell to the open hearth

In the late 19th century, almost 90 per
cent of U.S. steel was produced in Bessemer 
converters and 10 percent in open hearth 
furnaces—a superior method for controlling 
quality. The foundation was laid for this 
nation’s strides to leadership in steel in the 
early 20th century. By 1930, this ratio had 
shifted to 86 percent open hearth, 12 percent 
Bessemer, and 2 percent electric. In the 1950s, 
the basic oxygen furnace, a much faster proc
ess, was introduced and electric furnace usage 
continued to rise. In the 1970s, first the basic 
oxygen and then the electric furnace passed the 
open hearth. In 1984, the shares were: basic 
oxygen 58 percent, electric 33 percent, and 
open hearth 9 percent. Chicago-area mills 
have been among the leaders in utilizing new 
techniques.

While basic steel quality has continued to 
improve, there also has been a trend to special 
steels—alloys, stainless, heat-resisting, high 
strength, and coated. Because all special steels 
tend to reduce weight and improve durability 
and longevity, a relatively smaller tonnage of 
raw steel is required to produce the same func
tional quality.
Drive to slow steel im ports

Until the late 1950s, U.S. exports of steel 
exceeded imports. However, in those years the 
two-way trade did not loom as a major factor 
affecting the domestic industry. In 1959, aided 
by a 116-day, industry-wide strike that took out 
90 percent of U.S. steel capacity, steel imports 
exceeded exports by almost three million tons. 
(No industry-wide steel strike has occurred 
since 1959.) Imports dropped back in 1960, 
but still slightly exceeded exports. Since then 
imports have exceeded exports every year, 
usually by an increasing margin.
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Basic oxygen and electric  furnaces  
supplant open hearth

percent of total

1964 1974 1984

On a number of occasions in the past 20 
years, U.S. steel industry leaders have ex
pressed hopes that the import threat had been 
reversed or at least contained. By 1965, steel 
imports accounted for 10 percent of U.S. sup
plies. In 1978, this proportion peaked tempo
rarily at 18 percent, but it subsequently rose 
further. Despite various agreements to restrict 
imports, the total surged to an all-time high of 
26.2 million tons in 1984, while exports fell to 
a post-war low of 1.0 million tons. Imports 
accounted for 26.6 percent of U.S. supplies last 
year, far exceeding any previous year. In ad
dition, large quantities of steel are being im
ported in the form of finished goods or 
components.

In the early 1960s, foreign steel producers 
were hampered in their attempts to enter U.S. 
markets by problems in meeting specifications 
and by lack of an adequate distribution net
work. Quality problems have long since been 
overcome by the best foreign producers. Also, 
in recent years, foreign producers have ac
quired control over a substantial portion of the 
nation’s steel service centers (steel warehouses) 
through which a major share of imported steel 
is sold to U.S. manufacturers and construction 
firms. In addition, some foreign fabricators of 
construction steel have bid successfully on con
tracts for large buildings, bridges, and other 
structures.

Domestic steel producers have com
plained for years that much foreign competi

tion is unfair, aided by heavy government 
subsidies, while imports of U.S. steel into for
eign countries are restricted or even forbidden. 
A large volume of imports, they charge, have 
been in violation of U.S. anti-dumping laws 
enacted to prevent sales of foreign products 
here at lower prices than in home markets.

Last summer the International Trade 
Commission (ITC) recommended a package of 
tariffs and quotas to protect the domestic steel 
industry. They point out that U.S. steel users 
have become heavily dependent on foreign 
supplies, potentially a dangerous situation in 
case of war or other disruptions to sea lanes. 
Many steel users strongly protest any new re
strictions, stating that resulting higher prices 
would injure their competitive positions at 
home and abroad.

On September 19, 1984, President
Reagan rejected the ITC’s recommendation in 
favor of voluntary arrangements with individ
ual foreign exporting countries. Various such 
arrangements are expected to limit imports to 
18.5 percent of the U.S. market, 6 percent for 

Japan.
On November 28, 1984, as a result of 

special studies, steel pipe and tube imports from 
the European Economic Community (EEC) 
were embargoed through December 31, be
cause of alleged violations. An agreement was 
reached on this problem in January.

Through 1982, about 80 percent of U.S. 
steel imports came from Japan, the EEC, and 
Canada, but recently other nations, including 
Brazil, South Korea, Spain, and Mexico have 
become increasingly important. Last year over 
10 million tons of steel imports, 38 percent of

Im port share from  Japan and EEC has declined
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the total, came from “others.” Formal agree
ments on imports of steel from the EEC, and 
informal agreements with Japan, have been in 
place for years. Negotiations with the “other” 
steel exporters, often “Third World” nations, 
may be more difficult.
Negotiations critical

In late March 1985, the Administration 
announced that it would not ask the Japanese 
to extend their limit on exports of passenger 
cars to the United States after the expiration 
of the existing ceiling on April 1. Such a “free 
market” solution is not contemplated for steel. 
On the contrary, the Administration is moving 
deliberately to reduce, and then limit, the 
market penetration of foreign steel producers in 
U.S. markets.

The program to control steel imports will 
involve complicated negotiations with numer
ous countries. No single announcement will 
write “finis” to the effort. Adequate monitor
ing and implementation of enforcement meas
ures can be expected to continue for years. The 
skill and determination of U.S. negotiators will 
be severely tested.
Outlook still som ber

As a result of plant closings, mergers, and 
heavy capital outlays, a leaner, more modern 
domestic steel industry has emerged, deter
mined to remain a vital sector in the American 
economy. With imports restrained by volun
tary agreements, some analysts believe total 
mill shipments could exceed 78 million tons in 
1985, 27 percent above the 1982 low, but still 
far below the average for the last 20 years. 
Given a prosperous American economy, further 
advances are likely in the remainder of the 
decade.

The federal government has the ability, 
and apparently the determination, to impose 
meaningful restrictions on steel imports which 
threatened the viability of the domestic indus
try in 1984. With financial stability restored, 
U.S. steel producers can intensify their efforts 
to exploit new technology. Steel will continue 
to be the basic material for the manufacture of

The “K eyw orth Initiative”

During 1984, four task force groups 
composed of steel industry scientists and 
researchers from Argonne and Oak Ridge 
National Laboratories and the National 
Bureau of Standards evaluated new meth
ods of steelmaking, casting, product devel
opment, and control engineering. Such 
“leapfrog” technologies may aid the steel 
industry’s recovery and long-term survival.

The joint program, called the 
“Keyworth Initiative,” after George A. 
Keyworth, Science Adviser to the Presi
dent, is an attempt to focus the research 
capabilities of the great National Labora
tories on the specific needs of a vital and 
basic U.S. industry. Says Howard M. 
Lowe, a member of the Presidential Com
mittee on Industrial Competitiveness, “By 
seeking a technological solution, we are 
building upon our national strengths. We 
can’t compete with the third world on the 
cost of labor.... The one thing we have in 
our favor is the best science and techno
logical base in the world.”

The use of National Laboratory re
sources would greatly increase the steel 
industry’s research capabilities. Industry 
and national laboratory scientists working 
together will help to focus on the research 
and aid the effective transfer of the results 
from lab to mill. The cost of this public- 
private effort will be shared by government 
and industry. A major task of the 
Keyworth Initiative in 1985 will be to de
velop specific research projects in the most 
promising of the new technologies.

durable goods. Therefore, domestic steel pro
duction can be expected to expand with the 
general economy, particularly with output of 
motor vehicles, machinery, transportation 
equipment, and heavy construction. Midwest 
steel producers are suitably located and 
equipped to maintain or expand their share of 
the national market.
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Bank gap management and the use 
of financial futures

Elijah Brewer
Interest rate “gap” management has be

come an increasingly important part of bank 
funds management over the past decade. This 
management technique matches liabilities to 
assets of similar maturity lengths and risk 
classes.

As interest rates have become more vola
tile and have climbed to historically un
precedented high levels, the degree to which 
variable-rate assets are different from variable- 
rate liabilities (or, in other words, the amount 
of variable-rate assets supported by fixed-rate 
funds) has caused concern. This “gap”—really 
an imbalance—measures the exposure of bank 
net interest margin, that is, interest income less 
interest expense, to unexpected changes in 
market interest rates.

Such changes can result in gains or losses 
in a bank’s portfolio. Losses result if the bank 
finances its fixed-rate long-term loans with rel
atively short-term funds and market interest 
rates rise. Losses also occur if relatively fixed- 
rate longer-term funds are used and lending 
rates fall. Gains can be made if interest rates 
move in the other direction. A bank, then, is 
exposed to interest rate risk whenever there is 
a quantitative imbalance between its fixed-rate 
liabilities and its fixed-rate assets of the same 
maturity.

Bankers have recognized the importance 
of gap management in reducing interest rate 
risk and achieving acceptable bank perfor
mance.1 Furthermore, bank regulators are 
paying increased attention to a bank’s gap po
sition. They are concerned that exposed asset 
and liability positions could threaten the prof
itability of some banks and, therefore, their 
capital positions if interest rates should move 
adversely. Controlling the size of the gap is an 
important function of bank funds management 
and managers are now using financial futures 
contracts to hedge exposed asset and liability 
positions.

To what extent can bank profits be sta
bilized by trading financial futures? To what 
extent are bank futures trading decisions con
strained by the regulatory requirement that

futures positions represent bona fide hedges of 
interest rate exposure? This paper provides 
some insight into how financial futures can be 
used as vehicles for reducing interest rate ex
posure and managing the gap position, and 
may aid regulators in their supervision of bank 
use of these instruments.
The basic funds gap concept

In a typical gap management process, 
bank management is asked to dichotomize all 
items, both assets and liabilities, on the balance 
sheet according to interest rate sensitivity. An 
asset or liability with an interest rate subject to 
change within a year is considered variable. 
One that cannot change for more than a year 
is considered fixed. The imbalance between 
fixed-rate liabilities and fixed-rate assets is a 
gap that can be expressed either as dollars or 
as a percentage of total earning assets. If 
fixed-rate liabilities exceed fixed-rate assets, the 
bank has a positive gap. Under rising short
term interest rates, this positive gap would in
crease net interest margin. But declining 
short-term interest rates, with a positive gap, 
would exert downward pressure on net interest 
margin.

If fixed-rate liabilities are less than fixed- 
rate assets, there would be a negative gap. 
With a negative gap, net interest margin would 
decline if short-term interest rates rose and in
crease if short-term interest rates fell.

Table 1 presents the gap position (the 
difference between rate-sensitive assets and 
rate-sensitive liabilities divided by total assets) 
in the fourth quarter of 1983 and the first three 
quarters of 1984 for twenty large domestic 
banks in the United States. During the 
December-September period, the 20-bank 
sample became generally more liability- 
sensitive. The rate sensitivity gap as a percent 
of total assets in the third quarter of 1984 
ranged from — 12.1 percent at Bank of America

Elijah Brewer is an economist at the Federal Reserve Bank 
o f Chicago.
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Table 1
Rate sensitivity gap as a percentage of to ta l assets* 

tw en ty  large banks

1983 1984
Fourth
quarter

First
quarter

Second
quarter

Third
quarter

Bank of America -11.4 -10.5 -13.8 -12.1

Bank of New York 6.6 7.2 5.8 0.8
Bankers Trust Company 3.9 5.9 -1.1 1.7

Chase Manhattan Bank 9.0 -2.7 -3.5 -5.0
Chemical Bank 1.9 2.2 -2.8 -1.0
Citibank -1.8 -3.1 -2.9 -3.6
First Interstate Bank, California -1.8 -1.8 -0.3 -0.2
First National Bank of Boston -0.9 -2.5 -1.1 -0.4
First National Bank of Chicago -4.1 -9.0 -6.9 -8.6

Interfirst Bank, Dallas -4.2 -5.3 -2.5 -5.0
Irving Trust Company -4.0 2.5 4.7 2.0
Manufacturers Hanover Trust Company 5.9 5.4 4.6 2.7

Marine Midland Bank -1.9 -7.5 -5.8 -4.2
Mellon Bank -3.2 2.0 4.3 4.2
Morgan Guaranty Trust Company -2.4 -1.4 -0.7 -4.0
National Bank of Detroit 0.8 -0.2 0.7 -1.0
North Carolina National Bank -2.1 3.2 2.2 2.2
RepublicBank, Dallas 2.4 3.6 1.2 2.1
Security Pacific National Bank -4.1 -4.7 -4.6 -6.8
Wells Fargo Bank -1.9 -5.7 -5.9 -4.9

Average -0.3 -1.1 -1.4 -1.9

*One-year rate sensitivity gap.

Rate-sensitive assets include all assets repricing or maturing within one year and comprise loans and leases, debt security, and 
other interest-bearing assets.

Rate-sensitive liabilities are all those liabilities scheduled to reprice or mature within one year and include domestic time certif
icates of deposits of $100,000 or more, all other domestic time deposits, total deposits in foreign offices, money market deposit 
accounts. Super NOWs, and demand notes issued to the U.S. Treasury.

Source: Salomon Brothers, "Bank Analysts Rate Sensitivity Quarterly Handbook First Quarter 1984,” July 27, 1984 and "Bank 
Analysts Quarterly Handbook Third Quarter 1984," January 29, 1985. The use of these figures does not constitute an endorse
ment of these estimates or the underlying methodology by the Federal Reserve System.

to 4.2 percent at Mellon Bank, compared with 
a range between —11.4 percent at Bank of 
America and 9.0 percent at Chase Manhattan 
Bank in the fourth quarter of 1983.

Controlling the size of gaps such as those 
in Table 1 is an important function of bank 
funds management. To keep from relying too 
much on short-term funds, banks set a limit on 
the use of variable-rate liabilities to finance 
fixed-rate long-term assets. Thus, while federal 
funds are a constant source of funds for some

banks, their use to finance fixed-rate long-term 
assets—with their potential for exposing banks 
to interest rate risk—is limited to a permissible 
range by, say, the ratio of variable-rate assets 
to variable-rate liabilities.

The size of the gap has a major influence 
on the volatility of earnings. If, for example, 
all variable interest rates changed 1 percent, a 
30 percent gap would have a 36 million effect 
on pretax earnings of a bank with 32 billion in
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assets. The acceptable size of the gap, then, 
varies with a bank’s interest rate expectations.

The tendency, of course, is for banks ex
pecting higher interest rates to accept large 
positive gaps, with the plan being to reverse the 
gap before interest rates turn down. But be
cause demand for short-term loans is usually 
heaviest when interest rates are highest, most 
banks cannot close large gaps when they want 
to. For banks expecting lower interest rates, 
the appropriate strategy would involve accept
ing negative gaps.

The gap, then, indicates the extent to 
which banks have used fixed-rate liabilities to 
fund variable-rate assets. The larger this im
balance the more exposed the bank is to 
interest-rate risk; the closer to zero this imbal
ance, the better off the bank is with regard to 
interest rate risk. Such a gap, however, shows 
nothing of a bank’s assets and liabilities that 
are repriced within the gapping period.1 All 
that matters with the “basic” gap approach is 
that repricing occurs during the gapping pe
riod; it does not matter when during the period 
the repricing occurs. For example, suppose the 
gapping period is one year and all the rate- 
sensitive assets are repriced on day 1, while all 
the rate-sensitive liabilities are repriced on the 
last day of the year. If variable-rate assets 
equal variable-rate liabilities, the gap mea
surement would show incorrectly that the bank 
portfolio is hedged against unexpected changes 
in market interest rates.
M aturity bucket approach

The maturity bucket approach attempts 
to solve the intraperiod problem by measuring 
the gap for each of several subintervals of the 
gapping period. Balance sheet items are 
grouped in a number of maturity “buckets”; for 
example, one day, one to three months, three 
to twelve months, one to five years and so on. 
Balance, or maturity, gaps, are computed for 
each bucket. These separate dollar gap values 
are called incremental gaps and they algebra
ically sum to the total that is measured by the 
basic funds gap model.

Asset and liability positions can be 
hedged by setting each incremental gap equal 
to zero. If rates are expected to rise, positive 
gaps should be put into place; the opposite 
holds for expected rate declines. The use of 
incremental gap rather than the basic funds

gap model increases the probability that net 
earnings will turn out to be as expected.

One of the drawbacks of this technique, 
as well as of the basic funds gap concept, is that 
it assumes interest rate changes for assets and 
liabilities of all maturities are of the same 
magnitude. There is overwhelming evidence 
that interest rate changes occur in varying 
magnitude.' The gap literature has handled 
this issue of different interest rate change mag
nitudes by assuming that the volatility of the 
interest rates in question is in constant propor
tion to the volatility of some standard interest 
rate.
The standardized gap

The standardized gap is a concept that 
adjusts for the relative volatilities of various 
instruments. A more volatile interest rate fi
nancial instrument has a greater impact on in
come when it is reset, so it should contribute 
more to the standardized gap than other, less 
volatile, interest rate financial instruments. In 
the gap literature, historical interest rate 
change data on various rate-sensitive assets and 
liabilities are used to estimate interest rate 
change proportionalities. These proportional 
factors measure the rate volatility of rate- 
sensitive assets and liabilities relative to a 
standard of account. Consider for example the 
bank depicted in Figure 1. If the rate-sensitive 
liabilities are $500 and the rate-sensitive assets 
are $200, there is a naive gap of —$300. But 
suppose the rate-sensitive liabilities are treated 
as $500 in 90-day large certificates of deposit 
(CDs) and the rate-sensitive assets as $200 in 
30-day commercial paper and the 90-day large 
CD rate is 105 percent as volatile as the yield 
of 90-day Treasury bill futures while the 30-day 
commercial paper rate is 31 percent as 
volatile.3 Then the standardized gap is —$463. 
(The $500 in 90-day large CDs is equivalent to 
the volatility of 1.05 x $500 = $525 in 90-day 
Treasury bill futures. The $200 in 30-day 
commercial paper is equivalent to the volatility 
of 0.31 *$200 = $62 in 90-day Treasury bill 
futures. The standardized gap position is 
$200 x 0.31 -  ($500 x 1.05 =  -  $463).)4

Now let the rate-sensitive liabilities be 
6-month money market certificates of deposits 
(MMCs). Dew has estimated that the yield of 
6-month MMCs was 185 percent as volatile as 
the yield of 90-day Treasury bill futures con-
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Figure 1
Rate sensitivity gap*
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•There can be some trade-off between maturity and fix versus 
variable rate instruments on bank balance sheets.

tracts. The standardized gap of the above 
bank whose rate-sensitive liabilities are 
6-month MMCs is —$863. The naive gap, in 
both cases, remains —$300.

Therefore, a bank that has more 
variable-rate liabilities than variable-rate assets 
and whose variable rate liabilities are, say, 
90-day large CDs, has a different exposure to 
rising rates than one whose variable-rate li
abilities are 6-month MMCs. This is because 
various assets and liabilities of different matu
rity have different sensitivities to changes in 
interest rates. By taking into account relative 
interest rate volatilities, the standardized gap 
increases the probability that net earnings will 
turn out to be as expected.
The best benchm ark

There are several factors to consider in 
choosing the benchmark to use in estimating 
the effective contribution of money market in
struments to the standardized gap. First, the 
relationship between the benchmark rate and 
other interest rates affecting the net interest 
margin of the institution should not vary sub
stantially with the passage of time, since the 
contribution of other instruments to the rate 
exposure of the firm has been based on the 
historical relationship between the benchmark 
rate and those other interest rates.

One property that would make a 
benchmark rate desirable from this point of 
view is that it should have a maturity as close 
as possible to the average maturity of all other 
instruments affecting the incremental gap posi
tion. This will minimize the impact of shifts in 
the slope of the yield curve on the accuracy of 
the estimated relationship between the 
benchmark rate and the other interest rates af
fecting the standardized gap.

A second way to assure the reliability of 
estimates of the standardized gap is to choose 
a benchmark rate that is market-determined. 
Administered rates may change their relation
ships to predominantly market-determined in
terest rates found on the balance sheets of 
financial institutions. Therefore, it seems rea
sonable to avoid the prime rate, the Federal 
Reserve discount rate, and perhaps the federal 
funds rate, in choosing a benchmark. The 
current gap literature recommends that finan
cial futures contracts be used as benchmark in
struments because futures rates are 
market-determined and the contracts them
selves are useful in adjusting the gap position 
in the direction desired by the bank. If the 
calculation of the standardized gap yields a 
positive number for a given month, the firm is 
asset-sensitive3 and therefore should go long in, 
say, 90-day Treasury bill futures for delivery in 
that month or the month nearest it. If the 
calculation yields a negative number, the firm 
is liability-sensitive and therefore should go 
short in 90-day Treasury bill futures.

In interpreting the standardized gap con
cept, as well as the other gap concepts, it it 
important to remember that it does not meas
ure the interest rate risk resulting from the ef
fect of changes in interest rates on present 
values of cash flows and periodic principal 
payments of assets and liabilities.
Duration gap m odel

Duration, a concept first introduced by 
Frederick R. Macaulay, has recently been used 
in the gap literature to measure interest rate 
risk resulting from the effect of changes in in
terest rates on present values of cash flows and 
periodic principal payments of assets and li
abilities. Duration is defined as the period of 
time that elapses before a stream of payments 
generates one-half of its present value.
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Conceptually, duration is computed by 
weighting the present value of each future cash 
flow by the number of periods until receipt of 
payment and then dividing by the current price 
of the security, or

i t P V ( F t)

HPV(Ft)
t= 1

where D is duration, t is length of time (number 
of months, years, etc.) to the date of payment, 
PV(Ft) represents the present value of payment 
(F) made at t, or  ̂  ̂ ; i represents the appro
priate discount rate, and £ is the summation 
from the first to the last payment (N).

Duration is an important measure of the 
average life of a security because it recognizes 
that not all the cash flow from a typical security 
occurs at its maturity. Duration of a stream of 
positive payments is always less than the time 
until the last payment or maturity, unless the 
security is a zero-coupon issue, in which case 
duration is equal to maturity. Duration ex
presses also the elasticity of a security’s price 
relative to changes in the interest rate and 
measures a security’s responsiveness to changes 
in market conditions.

Consider the extreme case of two banks, 
each holding loans with ten-year terms to ma
turity and with identical yields to maturity. 
Bank A loans make no interest payments dur
ing the term of the contract and return their 
face value at the end of the ten-year period. 
Bank B loans make 6 percent interest payments 
per year for each of the ten years. Further, 
assume that the two banks purchased the loans 
during a period when the yield curve was rising 
and the loans are funded with 7-1/2 year zero- 
coupon deposits. Thus, the interest rate on the 
financing is lower than the interest rate on the 
loans. A summary of these conditions and an 
analysis of the banks’ exposure to interest rate 
risk are presented in Table 2.

Bank A is more exposed to interest rate 
risk than Bank B. The average term-to- 
maturity per dollar of payment stream for the 
interest-payment loan is approximately equal 
to that for the deposit. That is, the duration 
or the “true” term to maturity of Bank B’s 
interest-payment loan is less than 10 years be
cause the bank is getting its funds back faster 
with the interest-payment loan. Fisher and

Weil estimate the duration of the 6 percent 
loan to be 7.45 years.6 Since the duration 
equals maturity for zero-coupon instruments, 
the duration of 7.50 years for Bank B’s deposit 
is approximately equal to the duration of the 
loan so that the bank is hedged against unex
pected changes in interest rates. On the other 
hand, the term to maturity and duration are 
ten years for Bank A’s noninterest-payment 
loan. As a result, Bank A is exposed to gains 
or losses from unexpected changes in interest 
rates because the duration of its assets is greater 
than the duration of its liabilities.

Banks, then, can hedge against uncertain 
fluctuations in the prices and yields of financial 
instruments by managing their loans and in
vestments so that the duration composition of 
their asset portfolio matches the duration com
position of their liabilities. Because of the typ
ically short duration of banks’ liabilities and 
the traditional emphasis on liquidity, they often 
prefer to hold short-duration to medium- 
duration assets.

If a bank accepts a liability, say, a deposit 
of short duration, it can offset that liability by 
lending for the same duration. In theory, cash 
flows from the asset can be used to pay off the 
debt coming due at the same time. The bank
is, presumably, content to make its profit on the 
spread between the interest rate paid on the li
ability and the rate charged on the loan.

To the extent, however, that banks try to 
match the duration of an asset with the dura
tion of a liability, they may give up opportu
nities for profits because asset duration does not 
fit into the duration structure of the existing 
portfolio. Although the duration of the loan 
may initially be equal to that of the liability, 
it may not remain so over the life of the loan. 
As the loan ages, its duration may change at a 
different rate than that of the liability funding
it. So the bank will be exposed to interest rate 
risk.

Furthermore, duration will be accurate 
only if the yield curve is presumed to shift in a 
parallel fashion—i.e., where the slope of the 
curve remains flat. The assumption of a stable 
yield and slope is unrealistic since normal in
terest rate movements involve greater fluctu
ations in short-term than in longer-term 
interest rates. Despite these shortcomings, the 
application of duration analysis to gap man
agement helps improve bank understanding of 
interest rate risk.
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Table 2
Analysis of bank exposure to interest rate risk

Bank A

Assets Liabilities

Duration of the ten-year maturity Duration of the 7.50-year
loan is ten years since it zero-coupon deposit is 7.50 years.
is a zero-coupon instrument.

Because the duration of its assets is greater than that of its liabilities, Bank A is exposed to gains or losses from 
unexpected changes in interest rates. That is, when interest rates move, capital value of the loan will move more 
than that of the deposit.

Bank B

Assets Liabilities

Duration of the ten-year 6 percent Duration of the 7.50-year
coupon loan is 7.45 years. zero-coupon deposit is 7.50 years.

Since the duration of the loan is approximately equal to the duration of the deposit. Bank B is protected against 
unexpected movements in interest rates.

In a typical gap management process, the 
bank attempts to protect net interest income 
against unexpected changes in interest rates 
over some gapping period. One year is usually 
chosen for this gapping period. Expected net 
interest income over the gapping period can be 
expressed as
m ii=rsau i + r„y„.(\ +  - i ]  (2i

-  m [ ( i  + r j M i  + - i ]  K >
where Trsa(Trsl) is the length of time (fraction 
of a year) to the date of payment of the rate- 
sensitive asset (liability); RSA (RSL) is the 
rate-sensitive asset (liability) book value at the 
beginning of the year of a single cash inflow 
(outflow) that will occur at time 
Trsa(Trsi); Trsa{Trsl) is the rate-sensitive asset (li
ability) contractual interest rate; and Krsa(Krsl) 
is the rate-sensitive 'asset (liability) expected 
interest rate upon any repricing during the 
gapping period.

It can be inferred from equation (2) that 
net interest income will be protected against 
unexpected changes in interest rates provided 
that the weighted market value of the rate- 
sensitive asset equals the weighted market value 
of the rate-sensitive liability where the weights 
are equal to the fraction of the year from re
pricing to the end of the a year.7 Since both the 
asset and liability are single-payment instru
ments, duration is equal to maturity expressed

as fractions of a year. The duration of the 
rate-sensitive asset, Drsa, is Trsa and that of the 
rate-sensitive liability, Drsb is Trsl.

The duration gap (DG) that measures the 
exposure of net interest income to unexpected 
changes in interest rates can be defined most 
simply as the difference between the present 
value of rate-sensitive assets times one minus 
their duration and the present value of rate- 
sensitive liabilities times one minus their dura
tion8, or

DG — MV RSA (1 —  Drsa) m
-  MVRSL( 1 -  D J  K ’

where MVRSA and MVRSL are the present 
values of rate-sensitive assets and liabilities, re
spectively.

The sign of DG indicates the type of rale 
risk to which the bank is currently exposed. 
The larger DG is in absolute value, the greater 
is the risk. If the calculation of DG yields a 
positive number, then the bank is asset-sensitive 
and exposed to falling interest rates. If the 
calculation yields a negative number, then the 
bank is liability-sensitive and exposed to rising 
interest rates. The duration gap thus defined 
yields a single-valued risk index that is not only 
convenient but at least as accurate an indicator 
of risk as the risk level derived from the matu
rity bucket approach.
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Financial futures reduce bank exposure

Financial futures markets give banks a 
chance to hedge exposed asset and liability po
sitions. The primary function of futures mar
kets is to transfer the risk of commodity price 
changes to speculators who are willing to lake 
the risks. Financial futures provide protection 
against losses from unexpected adverse price 
changes by enabling participants to lock into a 
future price, currently quoted in the futures 
market.

A futures contract is a standardized con
tract which establishes, in advance, the pur
chase (and sale) price of a commodity for 
delivery and settlement at a fixed future time. 
The futures price embodies the market’s ex
pectations of the spot price of the item that will 
prevail at the time of delivery.9

Hedging involves taking a position in the 
futures market that is equal and opposite to a 
current or a planned future position in the spot 
or cash market. Therefore, regardless of the 
movement in prices, losses in one market will 
be offset by gains in the other. A successful 
hedge requires that cash market prices and fu
tures market prices move in the same direction. 
The difference between the prices in the two 
markets is called the basis.

The hedge would be perfect if the basis 
did not change—that is, if the futures and cash 
prices moved in the same direction by the same 
amount. In real life, the basis rarely remains 
constant.10 Hedgers watch for changes in basis 
risk, that is, in the relationship between futures 
and cash prices that could expose them to a loss 
or gain.

A bank can hedge the interest rate risk 
caused by the mismatch in the duration of the 
firm’s assets and liabilities. When a negative 
duration gap exists, a normal bank response 
would be to extend the duration of liabilities 
or reduce the duration of the assets. But alter
natively, financial futures could be sold to 
hedge this exposure. When a positive duration 
gap exists, a normal bank response would be to 
extend the duration of the assets or reduce the 
duration of the liabilities. But a banker also 
can hedge this asset-sensitivity by buying fi
nancial futures.

Consider the case of a bank whose net 
asset and liability positions are shown in Table
3. It has initially extended loans with face 
values of $500, $600, $1000, and $1400 to be

Table 3
Interest-sensitive assets and liabilities

Days Assets Liabilities

90 $ 500 $3,299.18

180 600

270 1,000

360 1,400

repaid in a single payment at the end of 90 
days, 180 days, 270 days, and 360 days, re
spectively. For simplicity, loans that mature 
at the end of 90 days, 180 days, 270 days, and 
360 days are assumed to be rolled over for 360 
days, 270 days, 180 days, and 90 days, respec
tively. The interest rate for any loan account 
is 12 percent.11 The present value of these 
loans, and, therefore the total value of the loan 
portfolio, is $3,221.50 ( = $500 / (1.12)'25 + 
$600 / (1.12)50+ $1,000 / (1 .1 2 r5+ $1400 / 
(1.12) ). To finance the loan portfolio, the 
bank borrows $3,221.50 in 90 day large certif
icates of deposits (CDs) at 10 percent interest. 
The two percentage-point spread is the return 
earned by the bank for employing its special
ized capital in intermediating between bor
rowers and lenders. This will be the spread 
bank funds management is content to make 
over the planning period.

The amount that the bank will owe in 90 
days is $3299.18 (=  $3,221.50(1.10) 25), which 
it plans to pay by borrowing this amount for 
another 90 days. The bank anticipates being 
able to roll the large CDs over every 90 days 
at the same interest rate.

A summary of the present value of the 
asset and liability positions and the corre
sponding net interest income in each of the 
90-day periods is presented in Table 4. As that 
table reveals, the net interest income on the 
initial investment of $3,221.50 yields a return 
of 2 percent ($64.63 / $3221.50).

In this example, the bank is subject to 
considerable interest rate risk because its fixed- 
rate loans mature at various times during the 
year while all of its deposit liabilities must be 
rolled over every 90 days. The duration of the 
large CDs is .25 years—the duration of a single 
payment is always the time to the payment 
date. The duration of the loan portfolio is .73 
years (.25($486.03 / $3,221.50) + .50($566.95)/ 
$3,221.50) + .75($918.52 / $3,221.50) +
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($1,250 / $3,221.50)). The duration gap (DG) 
is negative and equals —$1,514 ($3,221.50 (1 
— .73) —$3,221.50 (1 — .25)).12 As a practical 
matter, the assets’ longer duration implies that 
a given change in interest rates will change the 
present value of the assets more than it will af
fect the present value of the liabilities. The 
difference, of course, will change the value of 
the bank’s equity. By appropriately structuring 
a hedge, the bank can effectively insure that 
net interest income will turn out to be as 
expected—yielding the 2 percent return.

The financial futures market can be used 
in at least two ways to remove this duration 
imbalance: 1) to shorten the duration of the 
assets to .25 years, or 2) to lengthen the dura
tion of the liabilities to .73 years. Since this 
bank is net long, i.e., the duration of its assets 
is longer than the duration of its liabilities, the 
appropriate futures positions for a hedge will 
always be short; i.e., it will involve the sale of 
futures contracts. Suppose, to hedge its expo
sure to interest rate risk, the bank decides to 
form a “loan-with-futures” portfolio consisting 
of both cash loans and futures contracts. The 
duration of a portfolio containing cash loans 
and futures contracts is given most simply by13

NfFPDp =  Drsa +  Df - L —  (4)
^ rsa

where Dp is the duration of the entire portfolio; 
Drsa is the duration of the cash loan portfolio; 
Dd is the duration of the deliverable securities 
involved in the hypothetical futures contract 
from the delivery date; Vrsa is the market value 
of the cash loan portfolio; Nr is the number of 
futures contracts, and FP is the futures price.

Table 4
Current value of assets and liabilities

Days Assets Liability

Net
interest
income

0 $3,221.50 $3,221.50 $ 0.00

90 3,314.08 3,299.18 14.90

180 3,409.31 3,378.74 30.57

270 3,507.28 3,460.21 47.07

360 3,608.08 3,543.65 64.43

Return on assets = $64.43/$3,221.50 = 2.0 percent

Table 5
Portfolio  characteristics for the  

duration analysis

° F = .25 years

® rs a = .73 years

D f = .25 years

F P = $97.21

V rsa = $3,221.50

Since the goal is to shorten the asset du
ration to .25 years, it must be that Dp — .25 
years. Table 5 summarizes the relevant data. 
The price of each future contract is $100 / 
(1.12) 25 = 97.21. These (hypothetical) con
tracts call for delivery of $100 face value of 
Treasury bills having 90 days remaining until 
maturity. Since Treasury bills are pure dis
count instruments, their duration will always 
be equal to the number of years to maturity, 
which is 90 days or .25 years.14

Solving the above equation for the num
ber of futures contracts yields — 64, which in
dicates that the number of Treasury bills 
futures contracts to sell short at the beginning 
of the planning period is 64. Because no cash 
changes hands at the time the futures contracts 
are originated and no deliveries are made, the 
futures contracts per se do not change the cur
rent cash value of the portfolio, which remains 
$3,221.50.15 However, as time passes and in
terest rates change, the futures contracts must 
be marked to market and any changes in the 
price settled in cash on the day they occur. 
Thus, changes in the value of the futures con
tracts change the cash value of the portfolio.

Suppose the bank sells 64 (hypothetical) 
90-day Treasury bills futures contracts at a 
price of 97.21 to hedge its net interest rate ex
posure. Now assume that interest rates rise 
unexpectedly by 200 basis points immediately 
following this transaction and remain 200 basis 
points higher indefinitely.1 Assume also that 
all cash flow receipts during the 360-day plan
ning period can be reinvested at 14 percent.17 
Table 6 presents the effect of the interest rate 
shift on asset and liability values, the futures 
contracts, and the asset and liability values at 
the end of the planning period (360 days). 
Table 7 presents the same result without fi
nancial futures. As Table 6 reveals, the bank 
was able to earn 14 percent on the asset port-
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Table 6
Effects of a 200-basis point increase 

in yields on realized interest rates 
spread (w ith  futures)

Assets Liabilities

Original portfolio value $3,221.50 $3,221.50

New portfolio value 3,180.31 3,207.02

Gain/loss on futures 27.52 0.00

Total portfolio change (13.67) (14.48)

Beginning portfolio value 3,207.83 3,207.02

Value of all accounts 
at day = 360 3,656.92 3,591.86

Annualized 
yield spread 
over 360 days

$3,656.92-$3,591.86 
$3,221.50 

- $65.06 _ 2 Q<v 
$3,221.50 zu/0

folio and paid 12 percent on its large CDs. The 
unexpected increase in interest rates causes the 
present value of the loans to fall more ($41.19) 
than the present value of the liabilities ($14.48). 
By itself, this would cause a reduction in the 
bank’s equity and in the spread between the 
rate earned on the loan portfolio and the rate 
paid on the large CDs (see Table 7). At the 
same time, however, the increase in interest 
rates generates a gain of $27.52 from the fu
tures contracts. Other things the same, this

causes equity to rise, and allows the bank to 
maintain its 2 percent spread between the rate 
earned on assets and the rate paid on large 
CDs. The effects of a 200-basis-point decline 
in yields on realized interest rate spread are 
summarized in Table 8.18

Thus the use of financial futures enables 
the bank to eliminate its exposure to interest 
rate risk. The formulation of a bank futures 
position in light of its entire mix of assets and 
liabilities helps to balance the interest sensitiv
ity of duration-mismatched assets and liabil
ities. These macro financial futures hedges are 
an effective means for banks to reduce the var
iability of net interest margin and improve the 
stability of bank profits.

While macro hedges are important gap 
management tools, they must be used with a 
great deal of care and attention. Due to the 
nature of banks’ assets and liabilities, gap posi
tions can change rapidly. Therefore, the size 
of the interest-sensitive gap being hedged may 
also vary significantly from day to day. Be
cause of this, when a macro hedge is employed, 
it must be monitored continuously and some
times modified, if a target gap or interest sen
sitivity is to be maintained. The value of the 
futures contracts employed in macro hedges is 
also marked to market and the associated in
come or expense shown on the income state
ment in each reporting period.

Table 7
Effects of a 200-basis point increase 

in yields on realized interest rates 
spread (w ith o u t futures)

Assets Liabilities

Original portfolio value $3,221.50 $3,221.50

New portfolio value 3,180.31 3,207.02

Total portfolio change (41.19) (14.48)

Beginning portfolio value 3,180.31 3,207.02

Value of all accounts 
at day = 360 3,625.55 3,591.86

Annualized $3,625.55- $3,591.86
yield spread $3,221. 50
over 360 days $33.71i = 1.05%$3,221.50

Table 8
Effects of a 200-basis point decrease 

in yields on realized interest rates 
spread (w ith  futures)

- Assets Liabilities

Original portfolio value $3,221.50 $3,221.50

New portfolio value 3,264.05 3,236.31

Gain/loss on futures (28.16) 0.00

Total portfolio change (14.39) (14.81:

Beginning portfolio value 3,235.89 3,236.31

Value of all accounts 
at day = 360 3,559.48 3,495.21

Annualized $3,559.48-$3,495.21
yield spread $3,221.50
over 360 days _ $64.07 9 no/

$3,221.50 zu/0
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Accounting rules and futures con tracts
Current accounting procedures for 

futures contracts are set out in a uniform 
policy on bank contract activity issued by 
the Federal Reserve Board, the Federal 
Deposit Insurance Corporation, and the 
Comptroller of the Currency on November 
15, 1979, revised March 12, 1980. Federal 
regulations give banks the option of car
rying futures contracts on a mark-to- 
market or lower-of-cost-or-market basis. 
Other rules require all open contract posi
tions be reviewed at least monthly, at 
which time market values are determined. 
Futures contracts are valued on either the 
market or lower-of-cost and market 
method, at the option of the bank, except 
that the accounting for trading account 
contracts and cash positions should be 
consistent. Underlying securities commit
ments relating to open futures contracts 
are not reported on the balance sheet; the 
only entries are for margin deposits, unre
alized losses and, in certain instances, un
realized gains related to the contracts. In 
addition, banks must maintain general 
ledger memorandum accounts or commit
ment registers to identify and control all 
commitments to make or take delivery of 
securities. Following monthly contract 
valuation, unrealized losses would be rec
ognized as a current expense item, and 
banks that value contracts on a market 
basis would also recognize unrealized gains 
as current income. Acquisition of securi
ties under futures contracts are recorded 
on a basis consistent with that applied to 
the contracts, either market or lower-of- 
cost-or-market.

The Financial Accounting Standards 
Board (FASB), in its ruling effective De
cember 31, 1984, introduced new guide
lines for futures contracts. The new rules 
allow firms to use hedge accounting for 
future transactions.* In hedge accounting, 
a futures position is defined as a hedging 
transaction if it can be linked directly with 
an underlying asset or liability and if the 
price of the futures contracts is highly cor
related with the price of the underlying 
cash position. If these conditions are met,

and if the underlying cash position is not 
carried at market, futures gains or losses 
can be deferred until the position is closed 
out. The gains or losses can then become 
part of the accounting basis of the under
lying cash position, to be amortized over the 
remaining life of the asset or liability, and 
therefore taken into income gradually.

The FASB standards require that 
banks and other firms formulate their 
hedged positions in light of their entire 
mix of assets and liabilities so that macro 
interest rate exposure is reduced by micro 
hedges. By insisting that all futures hedges 
be linked to an identifiable instrument “or 
group of instruments, such as loans that 
have similar terms” to qualify for hedge 
accounting, the FASB is encouraging 
banks to analyze thoroughly their overall 
exposure to interest rate risk as well as the 
components that make up that risk. The 
FASB standards, however, do not allow 
hedge accounting for the macro hedging 
of an overall gap on a bank’s balance sheet 
that cannot be identified with a specific 
item.

The FASB statements call for the 
classification of deferred gains and losses 
as an adjustment to the carrying amount 
of the hedged items. Bankers should be 
aware that if such an adjustment is made 
to appropriate general ledger accounts, the 
computation of average daily balances for 
the purpose of determining average yields 
will be distorted unless special provisions 
are made. In addition, other FASB state
ments require that the amortization of the 
deferred futures gains or losses to interest 
income or expense start no later than the 
date that a particular contract is closed 
out. Profits or losses from the futures po
sition must be taken into the income 
stream over that time period when the 
bank expected an adverse impact from in
terest rates.

*Bank regulators reactions to FASB statement, i f  any, 
are yet to be determined. As a result, banks futures 
transactions are still governed by federal banking 
regulations.
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In managing its asset and liability posi
tions in the financial futures markets, a bank is 
limited by federal guidelines to transactions re
lated to the bank’s business needs and its ca
pacity to meet its obligations. By taking a 
position in the futures market, a bank should 
reduce its exposure to loss through interest rate 
changes affecting its investment portfolio.
Conclusions

The recent increases and broad fluctu
ations in interest rates have led many banks to 
a better understanding of interest rate risk and 
how to manage it. The use of gap management 
can be particularly important to bank funds 
management as a technique to manage interest 
rate risk. A bank can reduce the risk of loss due 
to unfavorable changes in interest rates by 
hedging its duration gap. The use of financial 
futures and the duration approach to gap 
management enables the bank to maintain a 
predetermined spread and to lock in an antic
ipated rate of return. 1

1 See Sanford Rose, “Dark Days Ahead for 
Banks,” Fortune (June 30, 1980), pp. 86-90.
2 The length of time over which net interest margin 
is to be managed.
3 See Paul L. Kasriel, “Interest Rate Volatility in 
1980.” Economic Perspectives, Federal Reserve Bank 
of Chicago (January/February 1981), pp. 8-17.
4 These numbers were taken from James Kurt Dew,
“The Effective Gap II: Two Ways to Measure
Interest Rates Risk,” American Banker (September 
18, 1981), p. 4.
5 The historical volatility of an entire spectrum of 
assets and liabilities relative to a benchmark finan
cial instrument can be calculated using regression 
analysis. Dew (1981) shows how such calculations 
are made.
6 This means that when interest rates change, in
terest income changes more than interest expense.
7 See Lawrence Fisher and R. Weil, “Coping with the Risk of Interest Rate Fluctuations: Returns to 
Bondholders from Naive and Optimal Strategies.” Journal of Business (October 1971).

8 The market value of a contractual flow of 
/?ST(1 + rr J Trsa dollars Trsa periods from now is i^Tfl + Yrsa)Trsal(\ + Krsa)Trsa. Similarly, the mar
ket value of a contractual flow of RSL{ 1 + Yrsl) Trsl 
dollars Trsl periods from now is RSL( 1 + r„i)T"'l (i + Krsl)Trst. It is assumed that all asset and liability 
interest rates are affected equally when any movement in rates occur.
9 See Alden Toevs, “Gap Management: Managing 
Interest Rate Risk in Banks and Thrifts,” Economic Review, Federal Reserve Bank of San Francisco (Spring 1983), pp. 20-35.
10 For a discussion of this point see Albert E. Burger, Richard W. Lang, and Robert H. Rasche, 
“The Treasury Bill Futures Market and Market Expectations of Interest Rates,” Review, Federal Reserve Bank of St. Louis (June 1977), pp. 2-9.
11 As a futures contract moves toward maturity, the futures price and cash price tend to converge. Therefore, basis narrows predictably over time.
12 A flat yield curve is assumed for ease of exposition.
13 See Alden Toevs, op. cit.
14 For further details, see G. O. Bierwag, George G. Kaufman and Alden Toevs, “Duration: Its De
velopment and Use in Bond Portfolio Management,” Financial Analysts Journal, (July- August 1983), pp. 15-35 and Gerald D. Gay and 
Robert W. Kolb, “Interest Rate Futures as a Tool for Immunization,” The Journal of Portfolio Management (Fall 1983), pp. 65-70.
15 G. O. Bierwag, George G. Kaufman, and Alden 
Toevs, op. cit.
16 A cash or liquid security margin requirement is 
generally maintained.
17 Zero basis risk is assumed.
18 Actually the reinvestment rate is not certain. However, the assumption of a 14 percent reinvest
ment rate simplifies the example with no loss in 
generality.
19 It is interesting to note that if a bank were to 
engage in the type of hedge in these examples when 
it was exposed to loss from increases in interest rates, it would not only limit the potential rise in 
bank costs from unfavorable shifts in interest rates but agree implicitly to limit the potential of its 
lower costs from favorable shifts in interest rates. The bank must be content with the usual profits 
from lending.
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