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The Rapid Growth of Debt

In the United States

By Paul A. Volcker

I appreciate this opportunity to discuss the
rapid growth of debt in the United States and
its possible implications for our financial mar-
kets and economy. As you know, this is a
subject about which I have expressed some
concern from time to time over the past few
years, and I welcome an exploration of the
many difficult and complex issues it raises.
Given those difficulties and complexities, no
single hearing can do more than identify ten-
dencies, raise questions, and point to areas for
further study. In that sense, this testimony is
more descriptive than prescriptive, but I think
it does suggest the importance of the subject.

The increase in indebtedness since the early
1980s certainly has been extraordinary. The
debt of domestic nonfinancial sectors—the
measure of credit monitored by the Federal
Open Market Committee—has increased at

Paul A. Volcker is Chairman of the Board of Governors of
the Federal Reserve System. This article is based on a state-
ment before the Subcommittee on Telecommunications,
Consumer Protection and Finance of the Committee on
Energy and Commerce of the House of Representatives on
April 23, 1986.
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rates ranging from around 11 to 14 percent in
each of the three years of the current eco-
nomic expansion. This growth has been much
faster than the nominal increase in GNP and
income, breaking a pattern that had persisted
through most of the postwar period.

Until the early 1980s, debt and income
expanded at roughly comparable rates over
time, and the ratio of debt to income fluctu-
ated at or just below 140 percent. Since then,
however, as debt expansion far outpaced the
growth of income, this ratio has risen sharply
to almost 170 percent at the end of 1985. His-
torically, changes of that magnitude, up or
down, are unusual except in highly disturbed
economic circumstances—depressions, wars,
or major inflations—not just in the United
States but also, so far as comparable statistics
are readily available, in other major countries.
That itself raises questions as to what is differ-
ent now.

In that connection, I should emphasize that
there is nothing particularly significant or
alarming, in itself, about one or another ratio
of debt to income. Even if the statistics were



fully comparable and accurate through time,
there are a number of reasons why the ratios
might change over time or between countries.
One major influence, for instance, is the
amount of financial intermediation characteris-
tic of an economy. The data I just cited net
out debt of defined financial intermediaries—
banks, thrifts, finance companies, and other
‘“‘financial’’ firms. But ‘‘nonfinancial’’ firms
and governments both lend and borrow, more
today than before, and, from one point of
view, the related debt is double counted in the
data. Stated another way, offsetting borrow-
ings and loans on balance sheets of firms may
not suggest the same risks and ‘‘leveraging’’
as borrowings not matched by comparable
financial assets.

However, even after allowing for identified
areas of double counting or greater intermedia-
tion—for instance, the spate of advance
refundings late last year by state and local
governments—the overall data do strongly
suggest greater leveraging among borrowers;
that is, a larger burden of interest and princi-

The increase in indebtedness since the early
1980s certainly has been extraordinary.

pal payments relative to net worth and income
streams. In the corporate sector, the
same conclusion is implicit in the massive net
retirement of equity recently, amounting to
some $150 billion over the last two years, even
though retained earnings have been rising.

The willingness to take on large volumes of
additional debt certainly has not impeded the
economic expansion. To some degree, the
high levels of borrowing have helped support
the spending needed to keep the economy
growing. However, at some point a rising debt
load is not sustainable. Debt cannot rise with-

out limit relative to income needed to service
it, and increased leveraging implies smaller
safety margins to deal with economic adver-
sity. Consequently, continuing rapid growth of
debt has disturbing implications for the fragil-
ity of the financial system over time, and the
question is especially apropos at a time when
certain important groups of borrowers are
already under severe financial stress. The vul-
nerability of the economy to unanticipated
increases in interest rates or a shortfall in
income appears to be increasing, rather than
the reverse. Surely we must be concerned
about achieving a better balance in the sources
of our economic expansion if we wish it to be
sustained.

Sources of credit growth

The very structure of the growth of debt in
the last few years reflects underlying
imbalances in our national economy. To a
considerable extent, the unusually rapid
growth of debt in recent years directly reflects
the borrowing by the federal government to
finance an unprecedented string of budget def-
icits. Usually, budget deficits and federal bor-
rowing decline as the economy recovers from
recession, boosting tax receipts. In the last
three years, by contrast, the budget deficit has
remained extraordinarily high during the
expansion, and federal debt held by the public
has grown by more than 15 percent each year.

The federal government is our strongest
borrower, and an increase in the federal debt
ordinarily would not connote greater weakness
in our credit structure. Even then, however,
the need to service that debt requires higher
taxation than would otherwise be necessary—
with consequences for economic efficiency—
and pressures of government debt service have
historically sometimes led to excess money
creation and inflation.

Federal Reserve Bank of Kansas City
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Viewed from an economywide perspective,
large borrowings by the federal government
have typically been accompanied by small
increases in private debt. In the current set-
ting, however, borrowing by nonfederal sec-
tors also has been unusually strong, with
household, business, and state and local gov-
ernment indebtedness all rising relative to
GNP.

In that sense, it is hard to see direct evi-
dence of ‘‘crowding out’’ of private borrow-
ing. In substantial part, the simultaneous rapid
expansion of both federal and private debt has
been a reflection of the relative ease with
which this country has attracted savings and
capital from other countries in recent years.

In effect, there has been a massive
imbalance between the generation of loanable
funds at home and the amount of borrowings.
The resulting pressures on interest rates have
been moderated by the capital inflow from
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abroad. But that inflow exacts a price. The net
transfer of financial resources has been accom-
panied by a similar transfer of real resources
to the United States—or to put it in more
comprehensible language, record trade defi-
cits. And we have, in the space of a few
years, reversed our position as the largest
world creditor (net) and are in the process of
becoming the largest world debtor.

We do not want those developments to con-
tinue indefinitely—ultimately they are both
politically and economically unsustainable.
The willingness of foreigners to advance credit
to the United States is not inexhaustible, and
the capital inflow and related trade deficit
have been maintained at the expense of our
own manufacturing industry.

Moreover, for a country as well as an indi-
vidual or business, rising debt levels imply
greater obligations to make interest payments
out of future income. This would be less of a
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concern if the foreign savings could be seen as
being used to build up our domestic produc-
tive capacity, improving our prospects for
growth and giving us a stronger base from
which to make interest or dividend payments
abroad. But with domestic investment spend-
ing relatively modest in recent quarters, it
seems evident that in large measure the for-
eign lending is going, directly or indirectly, to
fill the deficiency in domestic saving created
by federal deficits. In a real sense, the rapid
growth of federal debt and imbalance in for-
eign transactions have placed a mortgage on
our future.

Perhaps the most striking evidence of
greater willingness to incur debt can be found
in the substitution of debt for equity associated
with the wave of mergers, leveraged buyouts,
and stock repurchase programs over the last
few years. These activities resulted in the
gross retirement of around $100 billion in out-

80 '85

standing equity of nonfinancial corporations in
1984 and again in 1985, funded in the initial
stages primarily by new debt issues, amounts
not nearly offset by new sales of equity.

The unusual volume of equity retirements
may have accounted for roughly one percent-
age point of debt growth each of the last two
years. While some of this debt may subse-
quently be paid down through sales of assets,
or with equity obtained by sales of stock or
internally generated cash flow, it seems clear
that at least for some time a significant num-
ber of businesses will be carrying more debt,
and therefore greater financial exposure, than
if these corporate restructurings had not
occurred.

These concerns are mitigated by the sub-
stantial profits and cash flow of many busi-
nesses, so that equity and cash cushions have
been better maintained than debt data alone
might suggest. Moreover, the recent surge in

Federal Reserve Bank of Kansas City
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stock prices has greatly bolstered the market
value of corporate equity—ratios of market
valuations of corporate debt to equity have
actually declined in the past year. Declining
interest rates also moderate the debt burden.
Nonetheless, the trend in debt creation, if
extended, would imply some increase in finan-
cial risk for the economic system.

In the household sector, savings rates have
been unusually low and both consumer and
mortgage indebtedness has risen much more
rapidly than disposable income. Some part of
the rise in the ratio of debt to income for house-
holds—which stands at a postwar high—
undoubtedly reflects lengthening debt maturi-
ties, shifting demographics, and greater
convenience use of credit, rather than an under-
lying increase in debt burdens. Even so, it
appears that households, like businesses, have
become more willing to take on debt, at the
expense of more vuinerable financial positions.

Economic Review ® May 1986

Shifting attitudes toward debt

The reasons for the apparent shift in atti-
tudes are not easily identified and quantifi-
able. It is evident that the tax system favors
debt over equity sources of funds for busi-
nesses through its differential treatment of
interest and dividend payments. It also encour-
ages household borrowing by allowing unlim-
ited deductions for interest expenses. How-
ever, these provisions and their incentives
have not substantially changed in the 1980s,
and lower marginal tax rates tend to reduce
the incentives.

The inflation experience of the 1970s proba-
bly had a profound effect on attitudes toward
debt. During much of that period, inflation
rates outstripped interest rates, making
leveraged buying a seemingly attractive eco-
nomic strategy. Some borrowers may have
expected inflation to pick up again as the
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economy expanded after 1982, inducing them
to buy in advance of price increases and in
anticipation of repaying debts in dollars of
lower real value. Perhaps they looked to some
degree to the borrowing patterns of the federal
government as justification of a view that debt
creation is benign.

This tactic might have seemed quite risky
and unattractive if borrowing had to be done
at the high long-term rates prevailing over this
period. But the greater availability of short-
term and floating-rate instruments reduced the
risk considerably, since if inflation did not
rebound, short-term rates would be expected
to move lower.

The shift to floating-rate instruments is but
one example of innovations in financial mar-
kets that have played a role in supporting, if
not encouraging, the growth of debt. The pro-
liferation of techniques such as interest rate
swaps, securitization of loan portfolios, and

Consumer credit
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third-party guarantees may have given borrow-
ers access to sources of funds that might oth-
erwise have been closed to them, and reduced
perceptions of risk. Many smaller or growing
companies have long used low or unrated
bonds as an important financing technique,
and those securities clearly have a legitimate
role in finance. But recent innovations, rely-
ing on the use of such bonds to finance large
takeovers of well established companies, seem
to have opened new channels from lenders to
borrowers, increasing the flow of credit for
particular uses.

For intermediaries, the rapid development
of secondary markets at home and abroad for
loans of various types has enabled them to
originate a far larger volume of credit than
would be consistent with their own command
over resources. In addition, concerns over
exposure to interest rate fluctuations probably
do not constrain asset growth at banks or

Federal Reserve Bank of Kansas City



thrifts to the degree they once did, given the
greater opportunities to structure both assets
and liabilities to manage the degree of interest
rate risk.

At the same time, elimination of most
deposit rate ceilings allows depository institu-
tions to compete for funds for lending under a
variety of circumstances, even if interest rates
were to rise sharply. And the lifting of many
usury ceilings has meant that lenders would
continue to be willing to make credit available
under such conditions. Thus, deregulation has
substantially diminished the threat of con-
straints on credit availability as credit markets
tighten, though it may also imply a wider
swing in interest rates over the cycle.

From one perspective, these developments
have increased the efficiency of our credit
markets and improved the distribution of sav-
ings among competing uses. The greater vari-
ety of instruments available enables borrowers
to tailor the maturity and other characteristics
of debt to their specific needs or expectations.
And with deregulation, borrowers probably
feel a greater sense of assurance that funds
will be available to roll over existing debt,
even if interest rates should rise. On the sup-
ply side of the credit market, the ability of
intermediaries to reduce interest rate risk, to
compete for funds without regulatory con-
straint, and to replenish lendable funds
through sales of assets probably has encour-
aged a more aggressive pursuit of lending
opportunities and an eager embrace of innova-
tive techniques to appeal to borrowers.

Consequences and concerns

On balance, the net effect of shifting atti-
tudes and financial innovation appears to have
been to increase the expansion of private debt.
Many of the particular techniques developed
are designed to reduce risks for one or more of
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the parties directly involved. The larger ques-
tion remains as to whether risks have, in fact,
been reduced on balance for the financial sys-
tem and the economy as a whole. The increase
in total debt burdens, the longer and larger chain
of transactions between ultimate borrowers and
lenders with a diffusion and possible widening
of credit judgment, the greater internationaliza-
tion of the system all raise questions.

On balance, the net effect of shifting at-
titudes and financial innovation appears to
have been to increase the expansion of
private debt.

One thing seems reasonably clear. More of
the risk of unexpected movements in interest
rates has been shifted onto borrowers. Most
recently, borrowers have benefited from this
shift, as declining interest rates have reduced
their interest costs and enabled them to extend
debt maturities at considerably lower rates
than if they had been using long-term credit
all along. But the strategy can, and does,
carry considerable risk that an unanticipated
rise in interest rates could sap the financial
strength and creditworthiness of a substantial
number of borrowers.

My general concern relates primarily to the
degree to which the continuing buildup of debt
may, as a byproduct of eroding financial posi-
tions, leave a substantial number of borrowers
so extended that they would have great diffi-
culty dealing with unanticipated financial set-
backs. Of course, borrowers ordinarily do not
take on debt they expect, with any high degree
of probability, will cause them problems
ahead (although even that assumption may not
be valid with respect to a relatively few depos-
itory institutions in hard-pressed financial cir-
cumstances that have been willing, in effect,
to make high-stake gambles with insured



depositors’ money). Nonetheless, the larger
the share of income devoted to debt servicing
in relatively prosperous times or the smaller
the equity cushion—and that has been the
trend over rather a long period of time—the
more likely it is that an unexpected shortfall in
income or rise in interest rates will lead to
problems in meeting obligations.

For individual borrowers, income could
weaken owing to factors beyond their control,
reflecting conditions in a particular region or
industry as well as a general downturn in the
economy. A substantial rise in interest rates
could prove especially troublesome, given the
still heavy reliance on short-term or floating-
rate debt. Many borrowers may minimize such
possibilities—and economic policy typically
works to limit the risk. But all of history sug-
gests it would be shortsighted to behave as if
such possibilities did not exist.

The agricultural sector of our economy pro-
vides ample evidence of the effect of unex-
pected developments on highly leveraged bor-
rowers. Those farmers who went deeply into
debt in the late 1970s in anticipation of main-
tenance of higher land and crop prices are
experiencing the most agonizing difficulties as
these expectations are not fulfilled. Their
problems in turn have severely weakened a
number of agricultural lenders.

Potential vulnerabilities are suggested not
only by elevated debt-to-income ratios through-
out the economy, but also by the deteri-
oration or disappointing performance of cer-
tain more direct indicators of financial distress
at a time of rising economic activity generally.
Corporate bond downgradings, for example,
have trended sharply higher over the past two
years, reflecting in part concerns about the
effects of additional leveraging on the finan-
cial strength of certain corporations. In addi-
tion, problems in the household sector are
indicated by some upward tendency in delin-

quency rates on consumer and mortgage loans
or other measures of financial distress during
the expansion period.

In another vein, I addressed earlier some of
the implications of our growing dependence
on capital and credit from abroad. That is
hardly a dependable source of financing for
years to come and indeed will shrink as our
trade balance improves, as we hope.

[ do not suggest that these developments
point to some inexorable accumulation of
debilitating financial difficulty. Indeed, there
are a number of developments currently work-
ing in the opposite direction. Recent substan-
tial declines in interest rates and increases in
stock prices have helped to atleviate pressures
on financial positions. The fall in rates by
itself will reduce debt-servicing burdens, and
both firms and households have taken advan-
tage of the considerable downward movement
in long-term rates to lengthen the maturities of
their liabilities, locking in lower rates and
reducing exposure to an unanticipated rise in
short-term rates. The higher stock prices are
currently strengthening the financial positions
of many individuals and companies. New
stock issues have picked up. And recent regu-
latory and supervisory initiatives can help.

At the same time, enough has gone on, and
continues to go on, to raise clear warning sig-
nals, to justify further analytic effort, and to
support action in areas where such action is
plainly warranted.

Addressing the concerns

We know enough to understand that dispro-
portionate increases in debt extended over the
years do not constitute a solid, sustainable
base for satisfactory economic growth and sta-
bility indefinitely into the future. Ultimately,
debt can only be serviced from income. If that
relationship is strained, financial pressures

Federal Reserve Bank of Kansas City



will jeopardize further growth in income
itself, aggravating the difficuities. The time to
act is before the strains become oppressive,
not after.

The most direct step that can be taken by
the government itself to address concerns
about the growth of debt is to decrease, and
eventually eliminate, the federal budget defi-
cit. Such a course will reduce pressures on
domestic credit markets, freeing domestic sav-
ings to be channeled into domestic investment
and encouraging further restructuring of bal-
ance sheets through greater reliance on long-
term debt and equity. By promoting better bal-
ance between spending and income
domestically, it will also work to reduce
dependence on foreign capital.

Some of these effects already were discern-
ible as the Gramm-Rudman-Hollings legisla-
tion moved toward passage late last year; the
improved outlook for budget balance appeared
to contribute materially to the decline in rates
on bonds and fixed-rate mortgages, in an envi-
ronment in which the dollar was also depreci-
ating toward levels more consistent with
restoring the international competitive position
of U.S. products. Concrete actions to imple-
ment the law will provide a constructive back-
ground for financial markets over coming
years, partly by its direct effects and partly by
reducing the chances of a resurgence in infla-
tionary pressures.

Beyond that step, I believe the time has
come for Congress to also address those ele-
ments of our tax code that so strongly favor
debt finance. While that ‘‘bias’’ has long
existed, other changes in the economic and
financial environment seem to have had the
effect of making it more important in decision
making.

The original Treasury tax reform proposal
had some limited elements that moved in the
right direction; they have subsequently been

Economic Review ® May 1986

dropped or sharply diluted. One lesson, I sup-
pose, is that no strong constituency has
emerged for a reform with such diffuse and
seemingly indirect benefits. But I also believe
that other efforts to reduce excessive reliance
on debt in the private sector pale into relative
insignificance so long as that basic bias
imbedded in the tax system exists.

I noted that deregulation and innovation
may encourage growth of debt. Those changes
respond to basic technological and competitive
forces that cannot be denied. We can, how-
ever, respond in constructive ways, strength-
ening, when neccessary, oversight of key mar-
kets and intermediaries so that they do not
become the unwitting vehicles for the spread
of problems through the economy.

Ultimately, debt can only be serviced from
income.

To this end, the Federal Reserve, working
in concert with other regulators of depository
institutions, has stepped up its examination of
banks and bank holding companies, tightened
capital standards, and proposed keying those
standards to the risk profile of the banks. We
and the other bank regulators are also acting to
deal with present points of strain, particularly
in the agricultural and energy areas, through a
variety of techniques. We have also joined
with the other regulators in requesting that
Congress extend and liberalize legislative
authorization for interstate acquisition of trou-
bled institutions.

These are essentially defensive measures
designed to keep immediate problems from
infecting the financial system more generally
by easing adjustments in individual institutions
and local areas. These measures are not, and
cannot be, a substitute for forward-looking
structural change.

In that connection, it seems to me impera-
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tive to clarify and modernize the laws govern-
ing the structure of our depository and finan-
cial systems. Too often in recent years, old
legislation has clashed with new market facts.
Accommodation is achieved more by the
exploitation of perceived loopholes in existing
law than by a well-considered design of how
we want the financial system to evolve. Dis-
tinctions among banking, other financial insti-
tutions, and commercial firms are fast eroding
and there is little considered debate—and less
action—to guide the process.

For a long time, as the result of the lessons
of past financial crises, the unique role of
banking and the payments system in our econ-
omy has, in concept, been recognized through
provision of a federal ‘‘safety net,”” backed up
by special oversight and supervision. Today,
the distinctions underlying that approach are
rapidly eroding, raising new questions about
our ability to maintain the stability of the
whole. The situation cries out for review and
for new laws, adapted to the problems of
today and tomorrow.

Nor can we evade a review of the basic
safeguards and trading practices in other key
sectors of financial markets, given the com-
plex interdependencies that exist. One specific
example came to your attention last year, and
the Committee responded by providing a legis-
lative framework for limited surveillance and
regulation of the government securities mar-
ket. As you know, action has not yet been
completed on that matter.

12

Conclusion

In one sense, the extraordinary volume of
credit flows in recent years is a tribute to the
efficiency and innovative instincts of financial
intermediaries, borrowers, and lenders alike.
There has been rapid and effective response to
new technological possibilities.

Those same developments also highlight the
complex interactions involved and the new
interdependencies created. And, in the end,
credit creation is constructive only to the
extent that the obligations are manageable in
relation to income.

It is in those areas that questions arise.

[ must emphasize that the government can
take a number of basic steps to address con-
cerns about the rapid growth of debt. These
include, most importantly, a balanced
approach to economic policy, including cut-
ting excessive budget deficits and a fresh look
at some important provisions of the tax code.
Government must also provide a supervisory
and regulatory structure to promote a sound
financial system.

Ultimately, and quite properly in our free
market economy, the strength of our financial
system must also ultimately rest on the pru-
dent decisions of private parties. Borrowers
and lenders must recognize risks and act to
manage them. In such a context, the growth of
debt would hold no concerns for us, but rather
would be seen as an integral part of a healthy
and active economy.

Federal Reserve Bank of Kansas City



Corporate Mergers

And the Business Cycle

By Sean Becketti

Corporate mergers have increased markedly
in recent years. The number of mergers nearly
doubled over the last five years, increasing
from 1,526 acquisitions in 1979 to 2,999 in
1984. The real dollar value of mergers nearly
tripled, increasing from $85.1 billion (1982
dollars) in 1979 to $242.1 billion in 1984.' In
1984 alone, there were 14 mergers with mar-
ket values of more than a billion dollars each.
One merger, Chevron’s acquisition of Gulf in
1984, had a price tag of $13.3 billion, nearly
twice the value of any previous merger.

The recent period of merger increase is not
unique, however. There have been at least
three previous waves of mergers in modern

! These figures are from the database compiled by Mergers and
Acquisitions magazine.

Sean Becketti is an assistant professor at the University of Cali-
fornia at Los Angeles and a visiting scholar at the Federal
Reserve Bank of Kansas City. Michael Grace and Thomas Dean.
research associates at the bank. assisted in the preparation of the
article. The views expressed in this article are those of the author
and do not necessarily reflect the views of the Federal Reserve
Bank of Kansas City or the Federal Reserve System.
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U.S. industrial history: the creation of large
trusts in the 1890s, the formation of oligopo-
lies in the late 1920s, and the rash of con-
glomerate mergers in the 1960s. The appar-
ently periodic nature of merger waves has led
to two approaches to the study of merger
activity. Some economists view merger waves
as unique episodes that can be attributed to
particular changes in the law or in government
regulations. According to this view, events
such as the Department of Justice’s relaxation
of antitrust enforcement in 1982 and 1984 help
explain the recent merger boom.?

Other economists focus on the procyclical
nature of merger activity, the tendency for
mergers to increase rapidly as the economy
expands and to slow as the economy contracts.
According to this view, fluctuations in such
macroeconomic variables as interest rates and
stock prices may help explain fluctuations in

* This argument is advanced in the Economic Report of the Presi-
dent, Council of Economic Advisers. U.S. Government Printing
Office, 1985, Chapter 6.
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merger activity.® More recently, there has
been increased interest in the possible effect of
merger activity on the macroeconomy. Con-
cerns have been raised about the possibly det-
rimental effects of merger activity on credit
markets and the behavior of the monetary
aggregates.*

This article examines the relationship
between corporate merger activity and the
business cycle. The analysis focuses on two
issues. First, to what extent can merger activ-
ity be explained by such macroeconomic vari-
ables as interest rates, output, and stock
prices? Second, do mergers appear to have
systematic effects on real and financial vari-
ables? Specifically, do mergers have detrimen-
tal effects on the macroeconomy?

The next section examines the nature of
mergers, discusses how mergers are financed,
and places the current merger wave in histort-
cal perspective. The second section reviews
some hypotheses about potential relationships
between mergers and the business cycle. The
third section tests these hypotheses by using
data for the last 25 years of merger activity.
The hypotheses are then assessed in light of
the empirical results.

Mergers in perspective

The nature of mergers and the magnitude of
merger activity have changed considerably
over the past century. This section examines
the evolution of the form of merger activity

* Forexamples of this view, see Ralph L. Nelson, Merger Move-
ments in American Industry, 1895-1956, Princeton University
Press, 1959; Ralph L. Nelson. *‘Business Cycle Factors in the
Choice Between Internal and External Growth."* The Corporate
Merger, eds., William W. Alberts and Joel E. Segall, University
of Chicago Press, 1966; and Ronald W. Melicher. Johannes
Ledolter, and Louis J. D’Antonio. **A Time Series Analysis of
Aggregate Merger Activity,”” The Review of Economics and Sta-
tistics, Vol. 65, no. 3, August 1983, pp. 423-430.

4 See. for example, The Sommers Letter, September 19, 1985.

and compares the current increase in mergers
with previous merger waves.

The nature of mergers

There are several kinds of mergers. A con-
solidation is the combination of many firms
into a single new firm. This type of merger
was typical of the merger wave of the 1890s.
One of the best-known examples of a consoli-
dation was the combining in 1901 of an esti-
mated 785 firms into the United States Steel
Corporation, the first U.S. industrial corpora-
tion with a capitalization of more than a bil-
lion dollars. As a result of antitrust legislation

Do mergers have detrimental effects on the
macroeconomy?

and associated court rulings, consolidations
have virtually disappeared. They have been
replaced by acquisitions .of one corporation by
another or by a group of investors.

Economists distinguish between horizontal,
vertical, and conglomerate mergers. A hori-
zontal merger is a union of firms selling the
same product—that is, a combination of previ-
ously competing corporations. Horizontal mer-
gers draw the most attention from regulatory
agencies because they directly reduce the
number of competitors. A vertical merger
joins a supplier and one of its customers. An
example is the purchase of a steel company by
an automaker. A conglomerate merger is a
combination that does not fit into either of the
other two categories. The simplest type of
conglomerate merger is one that combines
completely unrelated firms. The purchase of
the Otis Elevator Company by United Aircraft
was an example of a pure conglomerate mer-
ger.

Mergers are financed in various ways.
Sometimes the acquiring and target firms sim-
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ply swap shares at a mutually agreed-on price.
Most target firms receive a combination of
cash, debt, and equity in the acquiring firm.
The simplest and most effective way of
acquiring a firm is to offer to pay cash for all
outstanding shares. This approach has been
popular in recent years, even for very large
acquisitions, in the form of the leveraged buy-
out. In this type of deal, a group of investors,
often the managers of the target firm, borrow
almost all of the cash needed to purchase the
target firm. Below-investment grade bonds,
so-called “‘junk bonds,’’ are often used to
finance leveraged buyouts. This mechanism
has opened the merger market to a broader
range of participants and weakened the
defenses of target firms that want to stay inde-
pendent.

Previous merger waves

The first two U.S. merger waves were com-
posed largely of horizontal mergers. The wave
of the 1890s was characterized by mergers that
often openly sought to create monopolies. The
Sherman Act of 1890 was intended to outlaw
this behavior. It was not until the Supreme
Court ruled in favor of the government, how-
ever, in the 1904 U.S. vs. Northern Securities
Company case that mergers were eliminated as
a means of evading the law.’ Accordingly, the
horizontal mergers of the 1920s produced oli-
gopolies—that is, firms that claimed a signifi-
cant share of the market but less than an out-
right monopoly.

The passage of the Celler-Kefauver Act of
1950 further discouraged horizontal and verti-

5 The key statutes affecting the first two merger waves were the
Sherman Act of 1890, which prohibited monopolization.
attempts to monopolize, and actions in restraint of trade; the
Clayton Act of 1914, which extended and modified the Sherman
Act; and the Federal Trade Commission Act of 1914. which,
among other things, established the Federal Trade Commission.

Economic Review ® May 1986

cal mergers. As a result, most of the mergers
since World War Il have been conglomerate
mergers. [t has been estimated that where 50.4
percent of the mergers during the 1948-53
period were conglomerate mergers, the pro-
portion in 1973-77 was 79.1 percent.®

The recent merger boom

The 1980s have seen the revival of the hori-
zontal merger. The four largest mergers in
1984, with a total value of $33.6 billion, were
acquisitions of oil companies by other oil
companies. Mergers of airline companies and
media companies also have become prevalent.
Specific decisions by the Federal Trade Com-
mission (FTC) and a general movement
toward deregulation appear to be responsible
for this trend.

The most notable feature of the recent boom
has been the increase in the number of mer-
gers involving very large firms. Table 1 docu-
ments this increase. The average value of a
merger transaction—the average value of all
the assets paid for an acquired firm—rose
from $56 million (1982 dollars) in 1979 to
$81 million in 1984. Evidence of this increase
in the size of the average merger alSo appears
in the ratio of the dollar value of all mergers
to the dotlar value of common and preferred
stock of all publicly traded domestic firms.
This ratio climbed from less than 2 percent in
1975 to almost 8 percent in 1984, a level that
exceeds the 1969 value.’

The number of firms involved in mergers
has not increased as rapidly as the value of the
assets exchanged in mergers. Even though the

6 These figures are taken from F. M. Scherer. /ndustrial Market
Structure and Economic Performance. Rand McNally College
Publishing Company. 1980, p. 124.

7 These figures are reported in Mack Ot and G. J. Santoni,
“*Mergers and Takeovers—The Value of Predator’s Informa-
tion."” Review, Federal Reserve Bank of St. Louis. Vol. 67, no.
10. December 1985, p. 18.
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TABLE 1

Mergers and acquisitions of U.S. corporations

: _Year Number

* 1979 1.526

1 1980 1.568

| 1981 2.326

! 1982 2.295
1983 2.344
1984 2.999

Total Value*
(millions of

Average Value*
(millions of

1982 doltars) _1982 dollars)
85,103 56
89.153 57

137.062 59
125,394 55
114,504 49
242,135 81
165.842 72

* The value of a merger is the value of all consideration paid for the acquired interest.

|
! 1985+ 2.291
|
|

t First three quarters.

Source: These figures are taken from the database compiled by Mergers and Acquisitions magazine. They include pur-
chases of U.S. corporations by other U.S. companies and by foreign companies where the total value of cash. capital

b

number of mergers nearly doubled between
1979 and 1984, the 2,999 mergers in 1984
still fell short of the postwar peak of 3,012
mergers reached in 1969. Also, the rate of
merger has remained fairly constant since the
mid-1970s at slightly less than ten mergers per
10,000 firms—a rate far below the 1969 peak
rate of 25 mergers per 10,000 firms.*

Mergers and the macroeconomy

A casual examination of the past 40 years of
mergers reveals that merger activity is strongly
related to the business cycle. Chart 1 illus-
trates this phenomenon by using two different
measures of the number of mergers. The data
for the 1948-79 period come from the FTC’s
tabulation of mergers of large mining and

¥ See Ott and Santoni, ‘*Mergers and Takeovers. . . .*"
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stock, and debt paid for the acquired company is at least $1 million. Partial acquisitions of 5 percent or more of a compa-
ny’s capital stock are included. The total value is the value of those transactions for which a value was recorded adjusted
for the percentage of transactions where no value was recorded. In these data, a value was recorded for between 40 and 60
percent of the mergers in each period. The average fraction of deals with known values was 48 percent.

7mVanAuf7a_(.:t>uring firms. The data for the 1979-85

period come from a database compiled by
Mergers and Acquisitions magazine. The time
period is separated into expansion and reces-
sion phases of the business cycle with the
shaded regions indicating recessions.

Chart | reveals two important features.
First, the number of mergers appears to be
procyclical. Mergers typically increase during
expansions and decrease during recessions.
Second, the increase in merger activity
appears to reach its peak before the peak of
the business cycle expansion; that is, merger
activity begins to decline before GNP reaches
its peak. Note particularly the early peak in
the number of mergers during the expansion in
the mid-1950s, during the long expansion in
the 1960s, and during the 1975-80 expansion.

A more detailed look at the data helps quan-
tify the different behavior of mergers over the
business cycle. In the period from 1948 to

Federal Reserve Bank of Kansas City



CHART 1
Mergers and acquisitions of U.S. corporations

(By quarters)

Number Number
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Note: The data for the years 1948-79, measured on the left scale. come from the Federal Trade Com-
mission's tabulation of mergers of large mining and manufacturing firms reported in the FTC’s Statisti-
cal Report on Mergers and Acquisitions for various years. The data for the years 1979-85. measured on
the right scale, come from the database compiled by Mergers and Acquisitions magazine. This database
includes many more mergers than are reported in the FTC’s counts. Shaded areas indicate periods of

recession.

1979, the number of mergers increased at an
average annual rate of 6.9 percent.” This
growth rate rose to 10.6 percent during expan-
sions and fell to 6.1 percent during recessions.
The real-dollar value of mergers grew at an
average annual rate of 13.2 percent over the
entire 1948-79 period. The rate of growth of
the dollar value rose to 15.6 percent during
expansions, while the dollar value declined at

9 The growth rates for 1948 through 1979 are calculated from the
data series on large mergers in mining and manufacturing
reported in the Federal Trade Commission. Statistical Report on
Mergers and Acquisitions, various years. The growth rates for
1979 through 1985 are calculated from the data in the database
compiled by Mergers and Acquisitions magazine.
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arate of 13.0 percent during recessions.

This association between mergers and the
business cycle also is evident in the current
merger boom. The average annual rate of
growth in the number of mergers from 1979 to
1985 was 12.6 percent. The number of mer-
gers increased 18.0 percent a year during
expansions and declined 18.1 percent a year
during recessions. The real-dollar value of
mergers grew at an annual rate of 18.0 percent
for the entire period. The dollar value grew at
a rate of 42.5 percent during expansions and
fell at a rate of 16.7 percent during recessions.

Observers have advanced several explana-
tions for the procyclical behavior of mergers.
Some have focused on the linkages running



from financial markets and real activity to the
behavior of mergers. In this view, the procy-
clical movement in merger activity is largely a
reflection of the underlying business cycle.
There is considerable uncertainty, however,
about which cyclical factors have the strongest
influence on mergers. More recently. other
observers have asked whether there might be
important linkages running in the opposite
direction—from mergers to real and financial
activity. Thus, some have raised concerns

A casual examination of the past 40 years
of mergers reveals that merger activity is
strongly related to the business cycle.

over the possible detrimental effects of mer-
gers on the economy.

The remainder of this section summarizes
some of the principal hypotheses concerning
the linkages between mergers and the business
cycle. None of these hypotheses has so far
achieved the status of a generally accepted
theory, and the theoretical justifications for
these hypotheses vary greatly. For conve-
nience of exposition, these explanations are
grouped into two categories: linkages between
mergers and financial markets and linkages
between mergers and real activity.

Mergers and financial markets

Events in financial markets may influence
merger activity either by changing the profit-
ability of mergers or by changing the stock of
liquid assets available for mergers. Move-
ments in interest rates and stock prices fall
into the first category; they change the profit-
ability of mergers. Fluctuations in the stock of
money and the stock of debt, on the other
hand, directly affect the pool of funds on
which merger demand can draw.

18

Changes in interest rates may affect the
profitability of mergers. A significant number
of corporate acquisitions are financed either
wholly or partially with debt. As interest rates
change, the cost of funds used in acquiring
firms changes. Also, bond purchases are an
alternative use for the cash that might be
slated for corporate purchases. As a conse-
quence. it might be expected that fluctuations
in interest rates are related to fluctuations in
merger activity. In particular, merger activity
could be expected to decline as interest rates
rise.

It is natural to consider the possibility of a
link between conditions in the stock market
and merger activity." The primary reason for
purchasing a company instead of merely hold-
ing some of its stock is the belief that the firm
would be worth more managed by a new team
or integrated into a larger concern. If, for
some reason, the number of firms that are
“‘undervalued’” in this sense increases, the
number of mergers will increase."

The direction of the observed effect of stock
price changes on merger activity depends on
the time it takes to complete a merger. The
decision to acquire a firm may be made when
the target firm’s stock price first dips below its
presumed value after reorganization. If the
merger is consummated rapidly, then the his-
torical record will show an inverse relationship
between stock prices and mergers; that is,
decreases in stock prices will precede
increases in merger activity. If, as seems more
likely, merger negotiations take substantial

10 Links between the stock market and the volume of merger
activity are considered in Nelson, Merger Movemenis in Ameri-
can Industry, 1895-1956, 1959 and **Business Cycle Factors in
the Choice...."" 1966, and in Melicher, Ledolter, and D'Anto-
nio, **A Time Series Analysis...."" 1983.

I' Some observers also have argued that institutional changes in
capital markets were necessary preconditions for particular mer-
ger booms. especially for the first two merger booms.
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time and if, during that time, speculators bid
up the price of the target firm on the basis of
the expected merger, then a positive relation-
ship between stock prices and mergers will be
seen. Increases in stock prices will precede
increases in merger activity.

Changes in the stock of money and debt
may affect the volume of merger activity indi-
rectly through their effect on interest rates.
Changes in these monetary aggregates also
may induce changes in the general availability
of credit. Thus, to the extent that mergers are
sensitive to credit availability, changes in
monetary aggregates may have an effect'on
mergers independent of their influence on
interest rates.

It has been conjectured that fluctuations in
merger activity may also influence conditions
in financial markets. Stock prices, for exam-
ple, may react to changes in the number of
mergers. First, changes in ownership may
drive prices up by heralding more profitable
operations in the future. Second, a rash of
mergers may convince tnvestors that more
mergers are coming and thus may persuade
them to buy shares in the hope of being
bought out later at a premium price. Third, to
the extent that mergers are financed with cash
and debt, the supply of shares may temporar-
ily decline. This reduction in supply may lead
to a general, though temporary, increase in the
price of shares as investors try to replace them
in their portfolios.

Some observers have worried that the mer-
ger-fueled demand for credit might drive up
interest rates and discourage borrowing for
other kinds of investment. There appears to be
little theoretical basis for this concern. After
all, the original shareholders will reinvest the
borrowed funds that are used to buy them out.
In addition, merger-related borrowing has
never been a large part of all borrowing. In
any event, if the purchase and restructuring of
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firms increases profits enough to cover the
cost of the borrowed funds, it is economically
efficient to divert funds to mergers and away
from less profitable investments.

A few observers have suggested that the
merger-driven demand for funds has upset the
normal relationship between the stock of
money and other economic variables. Albert
Sommers, the former chief economist of the
Conference Board, has speculated that the
recent poor performance of traditional models
of money demand may be partly due to the
financing of the current merger boom."

Mergers and real activity

From the point of view of the acquiring
firm, a merger has many of the same charac-
teristics as an investment in new plant and
equipment. As a result, merger activity, like
other forms of investment, should increase
when aggregate demand is expected to
increase. Current shifts in real activity often
signal future shifts in aggregate demand.
Therefore, it is reasonable to suspect that
changes in real activity may also signal
changes in the volume of mergers. Because
the important factor here is the market’s
expectation of future demand, the precise tim-
ing between changes in real activity and
changes in mergers is difficult to predict.

An important difference between a merger
and a purchase of new plant and equipment is
that a firm’s output is expanded more rapidly
with a merger than with traditional investment
expenditures. This difference in the rate at
which output can be expanded is greatest
when the economy is producing near its capac-
ity and the lags between the order and the
delivery of new plant and equipment are long.
This difference suggests that merger activity

12 See, for example, The Sommers Letter, September 19, 1985.

19



may move differently from investment
expenditures when firms, on average, expect
higher demand in the future and when the
capacity utilization rate also is high.

Many analysts believe that mergers allow
the assets of acquired firms to be directed
toward more profitable activities. If this is so,
a general increase in the number of mergers
should lead to an increase in aggregate pro-
ductivity and thus to an increase in aggregate
output. Of course, the reorganization of an
acquired firm takes time, so any increase in
output will occur only after some time.

A statistical analysis
of aggregate merger activity

This section analyzes the statistical relation-
ship between merger activity and a set of
macroeconomic variables to assess the expla-
nations for the tendency of mergers to be pro-
cyclical. First, the evidence from previous
research is reviewed. Then, a method of mod-
eling mergers is discussed. And finally, the
results of analyzing this merger model are pre-
sented.

Previous work on mergers
and macroeconomic activity

The academic literature on mergers contains
a few scattered results on the relationship
between merger activity and the business
cycle. Ralph Nelson considers mergers to be
just another form of investment available to
the acquiring firm."” He compares the ‘‘exter-
nal’’ investment of a merger to the more
familiar “‘internal’” investment in additional
plant and equipment. He finds that the number
of mergers is associated with investment in

13 See Nelson, Merger Movemenis in American Industry, 1895-

1956, 1959 and ‘‘Business Cycle Factors in the Choice...,"
1966.
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plant and equipment, the level of stock prices,
and industrial production. In the analysis of
timing, he finds suggestions that upswings in
mergers precede both upswings in investment
in plant and equipment and, with a longer lag,
upswings in stock prices. Nelson also reports
that peaks in the number of mergers precede
business cycle peaks. He concludes that the
number of mergers is a leading indicator of
economic activity particularly during expan-
sions. '

A more recent study by Melicher, Ledolter,
and D’Antonio also finds that merger activity
is positively correlated with industrial produc-
tion and stock prices.” The authors claim that
the number of mergers changes after stock
prices change rather than before. In addition,
they find that changes in bond yields help pre-
dict changes in the number of mergers.

Modeling mergers

Two statistical models are used here to ana-
lyze the linkages between mergers and the
macroeconomy. The equations in these models
are summarized in Table 2. The first model
measures the linkages from real and financial
activity to mergers. The equations in this
model measure the association between cur-
rent measures of merger activity and past val-
ues of macroeconomic variables. A finding of
a statistically significant association between
mergers and a particular macroeconomic vari-
able in these regressions indicates that fluctua-
tions in that particular variable precede fluctu-
ations in mergers. Hence, the behavior of this
macroeconomic variable helps predict merger
activity."

14 See Melicher. Ledolter, and D’Antonio, ‘A Time Series
Analysis...."" 1983.

'* The finding that past values of one variable are significantly
associated with current values of a second variable does not
establish that changes in the first variable cause changes in the
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TABLE 2
Merger equations

Model I: Linkages from real and financial activity to mergers

N

a + by(L)SP500(~| + ba(L)TBILL{—| + b3(L)DEBT;_|

+ bg(L)M1{—] + bs(L)YCAPUT_j + bg(L)GNP;_| + e

Vi = a + bj(L)SP500¢~1 + bp(L)TBILL;—) + b3(L)DEBT{_
+ bg(L)M1(—] + bs(L)YCAPUT{~| + bg(L)YGNP(—1 + ¢
Model I1: Linkages from mergers to real and financial activity

X( = a + b)(L)SP500;—] + ba(L)TBILL{—| + b3(L)DEBT;_|

+ bg(L)M1{—} + b§(L)YCAPUT;—| + bg(L)GNP(—] + bo(L)N(—| + €

Xi = a + b(L)SP500;{—] + ba(L)TBILL{—| + b3(L)DEBT{_|
+ bg(L)M1y—| + bs(LYCAPUT~| + bg(L)GNP{—| + b7(L)Vi—1 + e
Definitions:

N¢ = Number of mergers

V; = Value of consideration paid for acquired firms

SP500; = Standard and Poor’s comprehensive index of stock prices
TBILL; = Yield on 3-month Treasury bills

DEBT{ = Domestic nonfinancial debt

M1 = MI measure of the stock of money

CAPUT = Capacity utilization rate

GNPy = Gross national product

X = Any one of the macroeconomic variables, i.e.. any one of the following: SP500,. TBILL,, DEBT;. M1, CAPUT,
' or GNPy

e, = Zero mean, finite variance error
a = Constant
bi(L) = Fourth-order unrestricted polynomial in the lag operator L

Note: The Standard & Poor’s index and capacity utilization rate are in logs: the Treasury bill yield is the ex-post real yield;
and debt. M1, and GNP are in log billions of 1982 dollars.
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The second model measures the linkages
from mergers to real and financial activity. In
this model, the associations between current
values of macroeconomic variables and mea-
sures of past merger activity are calculated.
The finding of a statistically significant associ-
ation between mergers and a macroeconomic
variable here indicates that merger activity
may influence that macroeconomic variable.
Lagged values of macroeconomic variables are
included as explanatory variables in these
equations to ensure that the estimated effect of
the merger variables isolates the independent
influence of merger activity. These lagged
macroeconomic variables account for the
influence of swings in economic activity that
might simultaneously affect mergers and real
and financial variables.

Two measures of merger activity are used:
the number of mergers in a quarter and the
value of all assets given in exchange for
acquired firms in a quarter. The data on mer-
ger activity come from two sources. Data for
the 1960-79 period were taken from the FTC’s
large merger series. (See footnote 9.) The data
for later years were taken from the database
compiled by Mergers and Acquisitions maga-
zine."” The latter measure, the aggregate value
of mergers, is theoretically more appropriate.
However, reliable information on this value
cannot be obtained for many mergers. Because
the number of mergers is reported more accu-

second variable. [t is always possible that there are other vari-
ables omitted from the analysis that are the cause of the fluctua-
tions in both the variables being analyzed. However, if there is a
plausible theory that predicts a statistically significant associa-
tion between these two variables, then confirming that associa-
tion lends credence to the theory.

' The FTC data include mergers of large firms in mining and
manufacturing. The data from Mergers and Acquisitions maga-
zine contain information on mergers of firms in all industries and
also include mergers of much smaller firms. These two series
were made comparable by first eliminating the part of each serics
that can be explained by its own recent past. The remaining por-
tion of each series was normalized and the series were combined.
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rately, it is a useful indicator of the volume of
merger activity. Six macroeconomic variables
are included in the analysis: the Standard &
Poor’s comprehensive index of stock prices,
the yield on 3-month Treasury bills, the stock
of money, the stock of domestic nonfinancial
debt, the capacity utilization rate, and GNP.

It is possible to distinguish in these two
models between short-run and long-run associ-
ations between variables. A significant short-
run association between an explanatory vari-
able and the variable being modeled means
that a temporary deviation from the average
value in the explanatory variable helps predict
future temporary movements in the variable
being modeled. A significant long-run associa-
tion means permanent shifts in the level of the
explanatory variable predict permanent
changes in the level of the variable being
modeled."”

Macroeconomic determinants of mergers

Table 3 reports estimates of the short-run
and long-run associations between mergers
and macroeconomic variables in the model
where the linkages run from real and financial
variables to merger activity. Estimates of this
model suggest that macroeconomic variables
account for about one-third of the fluctuations
in merger activity.” Thus, two-thirds of the
fluctuations in merger activity can be regarded
as due to factors not captured in this model.

'7 Formally, the joint significance of the lag coefficients is
regarded as a significant short-run association. The significance
of the sum of the lag coefficients is regarded as a significant long-
run association.

¥ The R? statistic for the regression of the number of mergers
against macroeconomic variables is 0.32. The R2 statistic for the
regression of the value of mergers against macroeconomic vari-
ables is 0.34. Note that the portion of merger fluctuations that
could be predicted solely on the basis of past merger activity was
removed from these merger measures before the equations were
estimated.
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TABLE 3
Estimated merger equations: Model |

(Tests for the influence of macroeconomic variables on merger activity)

Dependent Variable

Number of mergerst Value of mergersi
Explanatory Short Long Short Long
Variable run rung run run§
SPS00
F-statistic 4.38 0.39 1.52 4.80*
+) (+)
\ TBILL
: F-statistic 2.54% 7.53* 1.54 2.28
| ) )
DEBT
F-statistic 2.73* 2.00 0.87 3.17*
(+) (+)
Mi
F-statistic 0.90 0.42 1.96 2.43
) )
CAPUT
F-statistic 2.36* 2.47 2.54% 0.17
(+) (+)
GNP
F-statistic 1.50 4.38* 3.82% 3.35%
) )

* Asterisks indicate relationships that are statistically significant at the 10 percent level.

+1960:Q1-1985:Q3
1 1961:Q4-1985:Q3

| § Plus and minus signs in parentheses indicate the sign of the long-run effect.

Note: The figures in this table are the F-statistics for the tests of the hypotheses that each of the macro-

economic variables influences merger activity.

These factors may include changes in regula-
tions, innovations in capital markets, and tech-
nological advances that alter the competitive
positions of existing firms.

As was noted above, changes in the interest
rate affect the cost of mergers by changing the
cost of borrowed funds. Changes in interest
rates also affect the attractiveness of mergers
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by changing the return to lending cash instead
of using it for acquisitions. In these data, the
number of mergers is strongly affected by
changes in the yield on 3-month Treasury
bills. Both short-run and long-run increases in
this yield depress the number of mergers. As
shown in Table 3, the F-statistic for the short-
run effect of Treasury bills on the number of
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mergers is 2.54, which implies that this effect
is statistically significant at the 10 percent
level. The F-statistic for the long-run effect is
7.53. which implies that the long-run effect
also is significant at the 10 percent level.
Given the strength of this relationship between
the Treasury bill yield and the number of mer-
gers, it is surprising that there is no significant
influence of this yield on the value of mer-
gers. However, reports of the value of mergers
are less complete and less reliable than reports
of the number of mergers. This could account
for the lack of a significant association.

The idea that firms are acquired because the
value of their shares is less than the price they
might command after a merger has gained
acceptance. Other researchers have extended
this notion to include the possibility that, in
this sense, average stock priées may be too
low and, therefore, may induce a rash of mer-
gers. As was pointed out above, Nelson and
Melicher, Ledolter, and D’Antonio found
some statistical evidence of a positive associa-
tion between the average level of stock prices
and merger activity.” Nelson’s evidence sug-
gested that mergers precede movements in
stock prices, while Melicher, Ledolter, and
D’Antonio’s evidence suggested the oppo-
site—that stock price movements precede mer-
ger activity. _

These data show the positive relationship
between stock prices and mergers found by
Melicher, Ledolter, and D’Antonio; that is,
rises and falls in stock prices precede rises and
falls in merger activity. However, in contrast
to their findings, this relationship is not statis-
tically significant. In the short run, fluctua-
tions in both the number and value of mergers
are unrelated to fluctuations in the stock mar-

1% See Nelson, Merger Movements in American Industry, 1895-
1956. 1959 and **Business Cycle Factors in the Choice....”
1966, and Melicher. Ledolter, and D’ Antonio, **A Time Series
Analysis...,”" 1983.
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ket. Permanent increases in the index of stock
prices are significantly associated with
increases in the value of mergers. However,
this relationship probably reflects the fact that
acquisitions cost more when the market value
of all firms is higher.

It was suggested earlier that fluctuations in
the stocks of money or nonfinancial debt
might affect merger activity because they
imply changes in the pool of liquid assets
available for corporate acquisitions. In these
data, the stock of debt exhibits a puzzling
relationship with merger activity. In the short
run, increases in debt lead to reductions in the
number of mergers. In the long run, however,
such increases lead to increases in the aggre-
gate value of mergers. The increase in the
value of mergers in the long run may reflect
strategic behavior on the part of acquiring and
target firms. Acquiring firms may sell bonds
to accumulate a ‘‘war chest’’ of cash. Poten-
tial target firms may take on debt to repur-
chase their own shares and to make them-
selves less attractive to acquirers. The short-
run association between debt and the number
of mergers is not easy to explain.

There is no evidence in these data of any
relationship between mergers and the stock of
money as measured by M1, the sum of cur-
rency and checkable deposits. Both in the
short run and the long run, the number and
value of mergers are unaffected by changes in
MlL.

These data support the notion that mergers
are best understood as an alternative to pur-
chases of new plant and equipment, an idea
advanced by Nelson.® Short-run changes in
the capacity utilization rate lead to significant
changes in both the number and the value of
mergers. This result is in accord with the

2 See Nelson, ‘*Business Cycle Factors in the Choice...."

1966.
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notion that firms regard mergers as a way of
speeding up the increase in capacity normally
achieved through construction of new plants
and purchases of equipment. Fluctuations in
the capacity utilization rate appear to have no
long-run effects on merger activity. The
absence of any long-run impact is also consis-
tent with the view that mergers and capital
investment are regarded as substitutes by the
firm. In the long run, only new investment
can satisfy an aggregate desire to increase pro-
duction.

Both the research by Nelson and the series
displayed in Chart | suggest that peaks in
merger activity come before peaks in general
economic activity. In other words, increases in
real GNP precede declines in the number and
value of mergers. This timing relationship is
confirmed by the figures in Table 3. Current
changes in GNP show a significant negative
association with future changes in merger
activity.

Do mergers have macroeconomic effects?

In addition to looking at the macroeconomic
determinants of mergers, some economists
have emphasized the linkages running from
mergers to macroeconomic activity. Thus,
some research has suggested that merger activ-
ity may be a leading indicator of movements
in stock prices or real activity.” More
recently, attention has focused on the possibly
detrimental effects of mergers on financial
markets. Members of Congress have asked the
Board of Governors of the Federal Reserve
System whether merger-related demand for
credit might drive up interest rates and dis-
courage other business borrowing.

2 See, for example, Nelson, Merger Movements in American
Industry. 1895-1956. 1959 and **Business Cycle Factors in the
Choice...."" 1966, and Melicher, Ledolter, and D"Antonio, *‘A
Time Series Analysis...,"”" 1983.
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Questions also have been raised about
whether merger activity might distort the
behavior of the monetary aggregates that the
Federal Reserve uses in guiding monetary pol-
icy. During 1985, the narrowly defined trans-
actions measure M1 exceeded its target range,
while the broader domestic nonfinancial debt
measure grew above its monitoring range in
both 1984 and 1985. Some have attributed a
portion of excessive growth in these aggre-
gates to merger activity.”

To examine the linkages running from mer-
gers to the macroeconomy, the equations
listed in Model Il were estimated over the
1960-85 time period. This model tries to
explain the behavior of such macroeconomic
variables as interest rates, money, stock
prices, and GNP in terms of previous values
of the number or value of mergers as well as
previous values of the macroeconomic vari-
ables. Table 4 reports F-statistics for the two
merger variables in each of the equations
explaining the macroeconomic variables. In
each case, the effect of the merger variables is
statistically insignificant. That is, neither the
number of mergers nor the value of mergers
makes a statistically significant contribution to
the explanation of the behavior of the macro-
economic variables. Thus, over the 1960-85
period, there does not appear to be a measur-
able feedback effect of mergers on real or
financial activity.

In evaluating these results, however, it is
important to remember that the model used
here is designed to reveal systematic associa-
tions that have remained stable over the last
two-and-a-half decades. There may have been
specific historical episodes where merger
activity had a temporary impact on specific
real or financial variables, but such episodes
are difficult to model. The results of this study

22 See, for example, The Sommers Letter, September 19. 1985.
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TABLE 4 _
Estimated merger equations: Model [l

(Tests for the influence of merger activity on macroeconomic variables)

Dependent Variable

Explanatory
Variable SP500 TBILL DEBT M1 CAPUT GNP

Number of mergers*

Short run 1.72 0.20 0.60 0.24 0.71 0.18

Long run 1.58 0.66 0.28 0.58 0.63 0.54
Value of mergerst

Short run 0.98 1.18 0.24 0.39 0.45 0.78

Long run 0.1 0.66 0.22 0.10 1.31 0.01

* 1960:Q1-1985:Q3
T1961:Q4-1985:Q3

Note: The figures in this table are the F-statistics for the tests of the hypotheses that merger activity influences each of the
macroeconomic variables. None of the F-statistics are significant at the 10 percent level.

do suggest, though, that care should be exer-
cised in extrapolating these episodes into a
systematic linkage from mergers to economic
activity.

Conclusions

This article examined the relationship
between merger activity and the business
cycle. During the last four decades, merger
activity has been strongly procylical, growing
more rapidly during expansions and more
slowly during recessions. The empirical analy-
sis in this article measured the extent to which
aggregate cyclical fluctuations have accounted
for the variations in merger activity and identi-
fied the macroeconomic variables that have
been most responsible for changes in merger
activity. The analysis also examined the recent
conjecture that mergers disrupt the normal
functioning of the macroeconomy, particularly
of credit markets.
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About a third of the variation in aggregate
merger activity can be attributed to changes in
macroeconomic conditions. Of the macroeco-
nomic factors considered, changes in real
interest rates appear to have the greatest influ-
ence on merger activity. This influence may
reflect the dependence of acquiring firms on
debt financing. Capacity utilization also
affects merger activity in the short run, indica-
ting that firms may choose to expand through
acquisitions rather than through traditional
investments in plant and equipment when
there are substantial delays in obtaining deliv-
ery of new capital goods.

In contrast, macroeconomic variables seem
utterly unresponsive to any change in the vol-
ume of mergers. Mergers show no systematic
impact on interest rates or on debt levels, two
variables for which a relationship has been
hypothesized. Thus, concerns that merger
activity may have detrimental effects on the
macroeconomy do not appear to be justified.
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Market Perceptions

Of U.S. Monetary Policy Since 1982

By V. Vance Roley

Most market observers agree that Federal
Reserve monetary policy operating procedures
changed in October 1982, if not before. Views
differ, however, about the type of policy
implemented since the change. The most com-
mon interpretation is that the Federal Reserve
adopted an operating procedure designed to
stabilize short-term interest rates and aban-
doned narrowly defined money, M1, as a pol-
icy target. Indeed, some analysts apparently
believe that the Federal Reserve returned to
the procedure in effect before October 1979.

This article examines the behavior of inter-
est rates to infer market perceptions of mone-
tary policy. Three aspects of interest rate
behavior are considered. First, the volatility of
interest rates since 1982 is compared with the

V. Vance Roley is an associate professor of finance at the Uni-
versity of Washington and a visiting scholar at the Federal
Reserve Bank of Kansas City. The views expressed in this article
are those of the author and do not necessarily reflect the views of
the Federal Reserve Bank of Kansas City or the Federal Reserve
System.
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volatility of previous periods. The relative
volatility across periods provides evidence on
the type of operating procedure adopted. Sec-
ond, the response of interest rates to the Fed-
eral Reserve’s weekly money announcements
is estimated. These estimates provide evidence
on both the type of operating procedure and
the emphasis on M1 targets. Third, the
response of interest rates to new information
about inflation and economic activity is empir-
ically examined. These estimates allow further
insight about the role of M1 targets in mone-
tary policy.

The results of this article suggest that the
behavior of interest rates since 1982 is consis-
tent with an operating procedure different
from that of the late 1970s. It is also argued
that the behavior of interest rates is consistent
with a diminished role for M1 in monetary
policy. The evidence also supports the notion
that information about economic activity and
inflation has assumed increased importance in
the recent conduct of monetary policy.
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Factors differentiating
monetary policy regimes

Monetary policy regimes are defined in this
article in terms of Federal Reserve operating
procedures and the emphasis placed on M|
targets. The operating procedures are classi-
fied into three stylized types—the federal
funds rate, nonborrowed reserves, and bor-
rowed reserves procedures. In conducting
monetary policy, the short-run operating target
differs depending on the operating procedure.
Under the federal funds rate procedure, the
Federal Reserve attempts to maintain the fed-
eral funds rate at a certain level for a given
period, such as a week. Similarly, under the
nonborrowed reserves procedure, the path for
nonborrowed reserves is maintained over a
given short-run period. Finally, under the bor-
rowed reserves procedure, borrowings from
the Federal Reserve’s discount window are
kept relatively stable.

In addition to being classified by operating
procedures, monetary policy regimes are char-
acterized by the emphasis on M1 targets.
Under any procedure, the behavior of both the
federal funds rate and longer term yields will
differ over time depending on the degree of
monetary control desired. So, both different
operating procedures and different emphases
on monetary targets imply different interest
rate behavior.

To identify monetary policy regimes, three
aspects of interest rate behavior are considered
in some detail in this section. These aspects
are the volatility of interest rates, the response
of interest rates to weekly M1 announcements,
and the response of interest rates to new infor-
mation about inflation and economic activity.
In brief, the federal funds rate should be most
volatile under the nonborrowed reserves pro-
cedure, least volatile under the federal funds
rate procedure, and somewhere between these
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two cases under the borrowed reserves proce-
dure. The volatility of longer term yields
should partly reflect the volatility of the fed-
eral funds rate and the emphasis on achieving
the monetary targets in future weeks. In terms
of interest rate responses to new information
in weekly M1 announcements, the federal
funds rate should not respond under the fed-
eral funds rate and borrowed reserves proce-
dures. The federal funds rate should respond,
however, under the nonborrowed reserves pro-
cedure. The response of longer term yields
depends to some extent on the response of the
federal funds rate. The response of longer
term yields depends primarily, however, on
the emphasis the Federal Reserve and market
participants place on M1 targets. More specifi-
cally, the relative response of longer term
interest rates to money announcements and
announcements concerning inflation and eco-
nomic activity indicates the market’s percep-
tion of the relative importance of these factors
in monetary policy.

The remainder of this section describes the-
oretical considerations regarding the volatility
of interest rates, the response of interest rates
to weekly M1 announcements, and the
response of interest rates to new information
about inflation and economic activity. These
factors are then used in the next section to
characterize four possible monetary policy
regimes since the late 1970s.

Volatility of interest rates

The volatility of the federal funds rate—an
overnight rate in the bank reserves market—
depends on disturbances affecting the market
for reserves, Federal Reserve intervention in
the reserves market through open market oper-
ations, and the market’s perception of the type
of operating procedures being used. If the
market believes that the Federal Reserve will

Federal Reserve Bank of Kansas City



offset shocks affecting the reserves market
through open market operations, the federal
funds rate will be relatively stable over a short
period, such as a week. If disturbances in
either the demand for or supply of reserves are

For a given monetary disturbance, the
greater the Federal Reserve’s commitment
to achieve a particular monetary target, the
greater the coinciding fluctuation in longer
term yields.

not offset, however, the market will act on
that information and the federal funds rate will
move to clear the reserves market. Different
operating procedures imply different behavior
for the federal funds rate through these chan-
nels.

The volatility of other interest rates, such as
the 3-month Treasury bill yield, also depends
on the type of operating procedure employed
by the Federal Reserve, although to a less
extent. The 3-month Treasury bill yield
depends on both the current federal funds rate
and the rate expected in future weeks.' If the
current week’s federal funds rate fluctuates,
then some of this volatility is reflected in the
Treasury bill yield.

Treasury bill yields also fluctuate if finan-
cial market participants change their assess-
ments about the federal funds rate in future
weeks. Monetary targets are important in

! Under the pure expectations model of the term structure of
interest rates, the 3-month, or 13-week. Treasury bill yield can
be approximately related to current and expected future values of
the federal funds rate as

ARTBy = (/I3)[RFF, + E(RFF 4 ) + ... + E(RFF 4 12)],
where RTBy is the 13-week yield. RFF is the federal funds rate

in week t, and E(RFF ) is the expected federal funds rate in
week t+i as of week t.
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examining this link.? If new information sug-
gests, for example, that the money stock will
be higher than previously expected, the Trea-
sury bill yield may rise if the market expects
the Federal Reserve to offset this unexpected
increase. In this instance, the market expects
the Federal Reserve to attempt to achieve a
particular monetary target. Alternatively, if
the Federal Reserve places little or no weight
on a particular monetary target, the market
will expect future levels of the federal funds
rate to be as previously predicted. So, for a
given monetary disturbance, the greater the
Federal Reserve’s commitment to achieve a
particular monetary target, the greater the
coinciding fluctuation in longer term yields.’

Response of interest rates
to money announcements

The response of interest rates to the Federal
Reserve’s weekly M1 announcement also can
be used to determine the market’s perception
of different monetary policy regimes. The
response of the federal funds rate depends
directly on the type of operating procedure
employed by the Federal Reserve. In particu-
lar, the response depends on whether the cor-
responding shock to the market for reserves is
offset. The reserves market is affected by
unanticipated announced changes in M1 ini-
tially through the market’s assessment of the

2 The Treasury bill yield depends on a number of other factors,
most notably the level of expected inflation. This relationship is
examined briefly below. For further analyses. see Bradford Cor-
nell, **Money Supply Announcements and Interest Rates:
Another View,"" Journal of Business, January 1983, pp. 1-24,
and V. Vance Roley and Carl E. Walsh, **“Monetary Policy
Regimes, Expected Inflation, and the Response of Interest Rates
to Money Announcements.’’ Quarterly Journal of Economics,
Supplement 1985, pp. 1011-1039.

3 This assumes that the underlying shocks are the same. If the
sizes of the shocks differ over periods, the volatility of interest
rates also would change.
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demand for required reserves. Required
reserves depend on the level of bank deposits,
the major component of M1. Under the lagged
reserve requirements (LRR) system in effect
before February 1984, required reserves
depended on the level of the money stock two
weeks previously, the statement week corre-
sponding to the current week’s money
announcement data. Under the contempora-
neous reserve requirements (CRR) system
adopted in February 1984, required reserves
depend on the current money stock, with a lag
of several days. Also, reserve computation
and maintenance periods are two weeks in
length, while they lasted one week under
LRR. Although the money announcement data
under CRR do not coincide with the current
reserve periods, unanticipated announced
changes in M1 may still affect the demand for
reserves if the unanticipated changes or sur-
prises persist. That is, the current week’s

The response of the Treasury bill yield to
money announcement surprises can be used
to determined whether the Federal Reserve
is perceived to be attempting to achieve its
Ml arget.

demand tor reserves would be affected if a
positive money surprise caused market partici-
pants to raise their assessment of the current
week’s money stock.*

The response of Treasury bill yields and
other longer term yields to money announce-
ment surprises depends partly on the response

4 This analysis is different from that presented by William T.
Gavin and Nicholas V. Karamouzis, **The Reserve Market and
the Information Content of M1 Announcements.”’ Economic
Review, Federal Reserve Bank of Cleveland, Ql:1985, pp. 11-
28. They apparently assume that money demand shocks are not
autocorrelated. Also, as is discussed in the next section, autocor-
related money supply shocks emanating from the reserves mar-
ket can affect the response of interest rates under CRR.
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of the federal funds rate. Most of the response
depends, however, on the extent to which the
market expects the Federal Reserve to offset
the shock in the future. Under CRR or LRR,
the response is greater the more quickly the
Federal Reserve acts to offset the money sur-
prise in the future. So, the response of the
Treasury bill yield to money announcement
surprises can be used to determine whether the
Federal Reserve is perceived to be attempting
to achieve its M1 target.

Response of interest rates to inflation
and economic activity announcements

The response of interest rates to new infor-
mation about economic activity and inflation
may operate through the same channels as
money announcements if such information is
related to money demand.’ The demand for
nominal money balances is usually thought to
depend on the level of real activity and com-
modity prices. So, if either real economic
activity or inflation is higher than expected,
the market may raise its assessment of the cur-
rent and future weeks’ demand for money.
Interest rates, then, would be expected to rise
if the market did not expect the Federal
Reserve to accommodate the increased
demand.

The primary effect on interest rates is likely
to depend on the direct value of information
about the economy. In this case, if inflation is
announced to be higher than expected, for
example, policymakers may adopt more
restrictive policies, causing interest rates to
rise immediately. The effect could be the same
for an unexpectedly large increase in eco-

s For further discussion of the effect of economic information on
interest rates, see V. Vance Roley and Rick Troll, **The Impact
of New Economic Information on the Volatility of Short-Term
Interest Rates,”” Economic Review, Federal Reserve Bank of
Kansas City, February 1983, pp. 3-15.
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nomic activity. Depending on the Federal
Reserve’s emphasis on this type of informa-
tion, the response of interest rates may have
varied over the different monetary policy
regimes.

Monetary policy regimes

The factors related to interest rate behavior
discussed in the previous section are used to
differentiate four potential monetary policy
regimes since the late 1970s. The four regimes
correspond to the periods before October
1979, from October 1979 to October 1982,
from October 1982 to February 1984, and
after February 1984. These regimes are poten-
tially different in terms of the Federal
Reserve’s operating procedures, its emphasis
on MI targets, and the reserve requirement
systems.

Pre-October 1979

Before October 1979, the Federal Reserve
used the federal funds rate, or money market
conditions, operating procedure.® Under this
procedure, the Federal Reserve offsets most
shocks affecting the reserves market to keep
the federal funds rate relatively stable over a
given period, such as a week. If the federal
funds rate is higher than desired, for example,
the Federal Reserve adds nonborrowed
reserves to the reserves market by purchasing
Treasury securities. The increased supply of
reserves causes the federal funds rate to fall.

6 For detailed discussions of these different operating proce-
dures, see R. Alton Gilbert, *‘Operating Procedures for Con-
ducting Monetary Policy,’’ Review, Federal Reserve Bank of St.
Louis, February 1985, pp. 13-21; and V. Vance Roley, ‘*The
Response of Interest Rates to Money Announcements Under
Alternative Operating Procedures and Reserve Requirement
Systems,’’ Proceedings of the Fall 1985 Academic Conference,
Federal Reserve Bank of San Francisco. forthcoming.

Economic Review e May 1986

Even under this procedure, the federal funds
rate would be expected to exhibit some vola-
tility over time. In particular, to offset devia-
tions in money growth from its target, the
Federal Reserve made discretionary changes in
the rate. In turn, the expectation of future dis-
cretionary changes influenced the volatility of
Treasury bill yields. Nevertheless, the Federal
Reserve was often perceived before October
1979 as not quickly offsetting deviations in
money growth, so the volatility of both the
federal funds rate and Treasury bill yields was
likely to be relatively low.

Under the federal funds rate procedure, the
federal funds rate also should not respond to
money announcement surprises. In this case, a
positive money announcement surprise
increases the market’s assessment of the
demand for reserves in the current week. The
federal funds rate should not respond, how-
ever, because market participants expect the
Federal Reserve to accommodate the shock
initially in the market for reserves. Neverthe-
less, if market participants expect the Federal
Reserve eventually to offset at least part of the
unanticipated increase in money to achieve its
monetary targets, Treasury bill yields will rise
immediately. Moreover, if the Federal
Reserve focused primarily on its monetary tar-
gets and not on direct information about the
economy, new information about economic
activity and inflation should not cause changes

“in Treasury bill yields.

October 1979-October 1982

In October 1979, the Federal Reserve
replaced the federal funds rate operating pro-
cedure with the nonborrowed reserves, or
reserves aggregate, procedure. Under this pro-
cedure, most disturbances affecting the
reserves market, and therefore the federal
funds rate, are not offset. Instead, the nonbor-
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rowed reserves path is maintained over a given
period and the federal funds rate fluctuates in
response to shocks either to the demand for or
supply of reserves. As a result, the federal
funds rate would be expected to be more vola-
tile under this procedure.

In addition to the increased volatility due to
the procedure itself, the Federal Reserve indi-
cated its desire to improve monetary control in
October 1979. So, for a given deviation of
money growth from its target, the likelihood
of future discretionary changes in policy to
offset the deviation may have increased. As a
result, the volatility of both the federal funds
rate and Treasury bill yields would be
expected to be higher than before October
1979.

In terms of the specific monetary informa-
tion provided by a positive money announce-

In comparison with the other procedures,
the borrowed reserves procedure implies
more short-run volatility in the federal funds
rate.

ment surprise, for example, the federal funds
rate should increase under the nonborrowed
reserves operating procedure. This rise is due
to a higher assessment of the demand for
reserves that is not expected to be accommo-
dated through Federal Reserve open market
operations. In turn, Treasury bill yields partly
reflect this increase in the federal funds rate.
Moreover, it the Federal Reserve was offset-
ting monetary shocks more quickly and com-
pletely during this period, there would be a
further response of Treasury bill yields. So,
the responses of both the federal funds rate
and Treasury bill yields to money announce-
ment surprises should be greater than before
October 1979. Given the focus on monetary
targets under the October 1979-October 1982
regime, the effects of new information on eco-
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nomic activity and inflation would be expected
to be minimal.

October 1982-February 1984

Sometime around October 1982, the Federal
Reserve replaced the nonborrowed reserves
procedure with a borrowed reserves proce-
dure.” Under the borrowed reserves procedure,
the Federal Reserve can be characterized as
attempting to achieve a certain level of dis-
count window borrowing over a given period.
An important determinant of discount window
borrowing is usually thought to be the spread
between the federal funds rate and the dis-
count rate.* If the federal funds rate rises, for
example, banks will find borrowing at the dis-
count window more attractive because bor-
rowed reserves can be obtained at less cost.

With the borrowed reserves procedure,
unanticipated changes in either required or
excess reserves are accommodated by chang-
ing nonborrowed reserves. If the demand for
required reserves is higher than expected, for
example, the federal funds rate rises initially
and borrowing increases to equate supply and
demand in the reserves market. To offset the
increase in borrowing, nonborrowed reserves
are increased until the federal funds rate falls
to its previous level. In contrast, if a shock
originating in the demand for borrowed
reserves occurs in which borrowing is higher
than expected at every level of the federal
funds rate, this disturbance is at most partially
offset and the federal funds rate falls. The
decline in the federal funds rate serves to

7 For a discussion of this change in operating procedures, see
Henry C. Wallich. ‘‘Recent Techniques of Monetary Policy.™
Economic Review, Federal Reserve Bank of Kansas City. May
1984, pp. 21-30.

% See, forexample, Gordon H. Sellon, Jr.. ~*The Role of the Dis-
count Rate in Monetary Policy: A Theoretical Analysis.”" Eco-
nomic Review. Federal Reserve Bank of Kansas City, June 1980,
pp. 3-15.
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reduce the demand for borrowed reserves. So,
this source of disturbances in the reserves
market causes fluctuations in the federal funds
rate. In comparison with the other procedures,
the borrowed reserves procedure implies more
short-run volatility in the federal funds rate
than the federal funds rate procedure, in which
most reserves market shocks are offset, and
less volatility than the nonborrowed reserves
procedure, in which most reserves market
shocks are not offset.

The behavior of M1 during 1982 also con-
tinued to be difficult to interpret. As a result,
the Federal Reserve deemphasized its target
for M1 about the time it changed operating
procedures. This factor would be expected to
make both the federal funds rate and Treasury
bill yields less volatile than in the October
1979-October 1982 period. The federal funds
rate, however, would still be expected to be
more volatile than it was before October 1979.

Because the Federal Reserve accommodates
shocks to the demand for reserves under the
borrowed reserves operating procedure, the
federal funds rate should not respond to
money announcement surprises. The response
of the Treasury bill yield also would be
expected to decline in this period. Part of the
decline reflects the behavior of the current
week’s federal funds rate. More importantly,
however, the response would have declined if
the Federal Reserve placed less emphasis on
its M1 targets. If the Federal Reserve placed
more weight on direct measures of economic
performance, Treasury bill yields may have
become more responsive to new information
about economic activity and inflation.

Post-February 1984
Another possible change in monetary policy

regimes coincides with the Federal Reserve’s
adoption of contemporaneous reserve require-
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ments in February 1984. In contrast to pre-
vious episodes, the change in regimes does not
involve a change in operating procedures. The
previous borrowed reserves procedure prob-
ably remained in effect. Instead, the change
from lagged reserve requirements strengthened
the link between the current week’s money
stock and the market for reserves. The short-
run volatility of interest rates most likely
remained about the same as in the previous
regime, primarily because operating proce-
dures apparently did not change.

Because of uncertainty about the effects of
CRR and the continued problems in interpret-
ing movements in M1, the emphasis placed on
M1 may have been further reduced since Feb-
ruary 1984. In turn, it is likely that the volatil-
ity of interest rates either remained about the
same or declined slightly from the previous
period. The main characteristic of the period
after February 1984, however, does not con-
cern interest rate volatility, but how new
information about M1 affects interest rates.

The change in reserve requirement systems
in February 1984 may have affected the
response of interest rates to the new informa-
tion provided by money announcements.
Money announcement surprises under the pre-
vious LRR system predominantly reflected
unanticipated shifts in the demand for money
since reserves in any given week were tied
loosely to the current week’s money stock.
The relationship is tightened considerably
under CRR. As a consequence, money
announcement surprises since February 1984
may reflect both money demand shocks and
disturbances in the reserves market. These lat-
ter disturbances correspond to money supply
shocks. In this case, if money demand and
supply shocks are equally persistent, the
money announcement surprise would not
affect the federal funds rate under any operat-
ing procedure and the response of Treasury
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bill yields would diminish considerably.® The
response of Treasury bill yields also would
decline if the Federal Reserve further deem-
phasized its M1 target. If that occurred, new
economic information may have larger effects
on Treasury bill yields.

Empirical evidence
on monetary policy regimes

This section presents an empirical evalua-
tion of the implied properties of the four pos-
sible monetary policy regimes since the late
1970s. The periods since October 1982 can be
characterized more easily by first considering
the regimes before October 1982. As in the
theoretical discussion, the regimes are evalu-
ated in terms of the volatility of interest rates,
the response of interest rates to money
announcements, and the response of interest
rates to new information about inflation and
economic activity.

Volatility of interest rates

The monetary policy regimes discussed in
the previous section have distinct implications
for the volatility of interest rates. As men-
tioned, the federal funds rate should exhibit
the least variability under the federal funds
rate procedure, the most under the nonbor-
rowed reserves procedure, and volatility some-
where between these two cases under the bor-
rowed reserves procedure. The volatility of
Treasury bill yields should partly reflect the
volatility of the federal funds rate, but a larger
portion of the volatility can be attributed to

9 This result follows from the formal model presented by V.
Vance Roley, “*‘The Response of Interest Rates to Money
Announcements Under Alternative Operating Procedures and
Reserve Requirement Systems,”” Proceedings of the Fall 1985
Academic Conference, Federal Reserve Bank of San Francisco,
forthcoming.
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changes in the market’s expectation about
future monetary policy. That is, for a given
shock affecting the money stock, Treasury bill
yields exhibit more volatility the greater the
commitment of the Federal Reserve to offset
the shock in the near future.

The volatility of the federal funds rate and
the 3-month Treasury bill yield is examined
over several periods in Table 1. Volatility is
measured as the standard deviation of weekly
percentage changes of the respective interest
rates.” The periods correspond to the different
monetary policy regimes. The first period
begins in October 1977 and ends in October
1979, and it corresponds to the last two years
of the federal funds rate procedure under
LRR. The second period starts in October
1979 and ends in October 1982, representing
the nonborrowed reserves procedure also
under LRR." The October 1982-February
1984 period coincides with the beginning of
the borrowed reserves procedure under LRR.
The final period is marked by the adoption of
CRR in February 1984.

As indicated in the table, the volatility of
the federal funds rate increased significantly
from the pre-October period to the October
1979-October 1982 period. In particular, the
volatility of the percentage change in the fed-
eral funds rate was 2.2 percentage points per
week in the earlier period, compared with 7.6
percentage points in the October 1979-October
1982 period. This result is consistent with the
Federal Reserve adopting a nonborrowed
reserves procedure in the later period. The

10 Percentage changes are used to conform with a recent article
by Robert H. Rasche, **Interest Rate Volatility and Alternative
Monetary Control Procedures.”’ Economic Review, Federal
Reserve Bank of San Francisco. Summer 1985, pp. 46-63.

11 Some evidence suggests that the change in operating proce-
dures might have occurred earlier. See, for example, Jan G.
Loeys. ‘*Changing Interest Rate Responses to Money
Announcements: 1977-1983.”" Journal of Monetary Economics,
May 1985, pp. 323-332.
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TABLE1
Volatility of interest rates

Standard Deviations of Weekly Percentage Changes*

Oct. 1977-
Interest Rate Oct. 1979
Federal funds rate 0.022
3-month Treasury
bill yield 0.026

Oct. 1979- Oct. 1982- Feb. 1984-
Oct. 1982 Feb. 1984 Sept. 1985
0.076 0.040 0.044
0.057 0.025 0.021

*Percentage changes, PC, are computed as PC = (R-R.1)/Ry|. where Ry is the 3:30 p.m. interest rate quote on the day
following the money announcement in week t (Source: Board of Governors of the Federal Reserve System, H.15). Stan-

dard deviations of percentage changes, SD, are defined as

SD = [(1/n-1) 2?= 1 (PC-PC)2]1/2,

where n corresponds to the number of weeks in the period and PCisthe average percentage change over the n-week period.

period beginning in October 1982 exhibited
significantly less federal funds rate volatility,
as expected if the Federal Reserve actually
adopted a borrowed reserves procedure. Also
as expected, the volatility of the federal funds
rate during this period is significantly greater
than before the October 1979 period.” The
final period, coinciding with the adoption of

12 These results are different from those reported by Robert H.
Rasche, ‘‘Interest Rate Volatility and Alternative Monetary
Control Procedures,”” Economic Review, pp. 46-63. He finds
that the post-October 1982 volatility of the federal funds rate is
not significantly different from that of the pre-October 1979 per-
iod. By starting the pre-October 1979 period in 1969, his mea-
sured volatility is significantly larger. The volatilities reported in
the two post-October 1982 periods are very similar to those
reported by Rasche. Tests that adjacent periods have the same
variances of the federal funds rate yielded F-statistics of 11.76
with (155,104) degrees of freedom, 3.57 (155,68), and 1.19
(86,68). The alternative hypotheses were that the variance in the
October 1979-October 1982 period was greater than the vari-
ances in the pre-October 1979 and October 1982-February 1984
periods, and the variance in the second post-1982 period was
greater than that of the first. Thus, only in the two post-October
1982 periods could the hypothesis of equal variances not be
rejected at the 5 percent significance level. The test of the
hypothesis that the two post-October 1982 periods have the same
volatility as the pre-October 1979 period yielded F-statistics of
3.29 (68,104) and 3.91 (86,104), which are significant at the 5
percent level.
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CRR, exhibits approximately the same volatil-
ity as the immediately preceding period. As a
whole, the results are consistent with Federal
Reserve statements about the adoption of dif-
Serent operating procedures.

The volatility results for the Treasury bill
yield are similar to those of the federal funds
rate, with one exception. In particular, volatil-
ity declined beginning in October 1982 to
about the same as in the pre-October 1979
period. The volatility of the Treasury bill yield
should not, however, be as dependent on the
type of operating procedure as the federal
funds rate. The decline in volatility may
instead reflect a reduced emphasis on mone-
tary targets by both the Federal Reserve and
market participants.

Response of interest rates
to money announcements

To consider changes in operating proce-
dures further, along with the possibility that
M1 targets have a reduced role in monetary
policy, the response of the federal funds rate
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and the 3-month Treasury bill yield to weekly
M1 announcements is estimated. An efficient
markets model is used to examine the relation-
ship between M1 announcements and changes
in interest rates. This model assumes that mar-
ket participants use all the information avail-
able to the public in determining interest rates.
As a result, interest rates before an announce-
ment of economic data should reflect the mar-
ket’s expectation concerning the announce-
ment.

The efficient markets model yields two pri-
mary implications in this application. First,
daily changes in interest rates should depend
predominantly on the information market par-
ticipants obtain between the closing quotations
at the end of successive business days." As a
consequence, the closing yield of the current
business day often represents the optimal fore-
cast of the next day’s closing yield. Second,
any relevant information obtained between
successive daily quotes should influence inter-
est rates, but information already known by
market participants should not. Moreover, any
relevant information obtained from an eco-
nomic release should affect interest rates
immediately. Together, these considerations
imply that on days of economic data
announcements, including M1 announce-
ments, daily movements in interest rates
depend on the unanticipated components of
the announcements plus a random error term."

The first section suggested that under the
federal funds rate and borrowed reserves pro-

13 If the pure expectations model of the term structure is true,
movements in interest rates approximately follow a random walk
if the change is measured over a short interval in comparison with
the time to maturity. Because daily changes in the federal funds
rate coincide with the maturity of these instruments, the random
walk model may be less appropriate for this interest rate.

14 A formal specification of this model is presented in Table 2.
Survey data provided by Money Market Services, Inc., were
used to form the market’s expectation of M1 and other announce-
ments. These survey data were revised using regression tech-
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cedures, the federal funds rate should not
respond significantly to money announcement
surprises. In contrast, under the nonborrowed
reserves procedure, the response should be
significant. For the Treasury bill yield, the
response depends not only on the response of
the federal funds rate, but also on the market’s
assessment of the Federal Reserve’s desire to
offset the surprise in future weeks.

A number of previous studies estimate
responses of interest rates to money announce-
ment surprises for the period before 1980. The
results from these studies indicate that the fed-
eral funds rate did not respond to money
announcement surprises before October 1979,
but the Treasury bill yield did."* Moreover,
responses after October 1979 during the non-
borrowed reserves operating procedure were
significantly greater for both interest rates.

The responses of the federal funds rate and
the 3-month Treasury bill yield are estimated
for the nonborrowed reserves period in the
first two rows of Table 2. The specifications
include a constant term and the expected value
of the money announcement to examine the
efficient markets model. According to this
model, the constant term and the coefficient
on expected money should not differ signifi-
cantly from zero. The results correspond to
those reported in other studies in that both the
federal funds rate and the 3-month Treasury
bill yield respond significantly to the unantici-

niques to correct biases and incorporate movements in the Trea-
sury bill yield from the time of the previous announcement. See
V. Vance Roley, ‘‘“The Response of Interest Rates to Money
Announcements Under Alternative Operating Procedures and
Reserve Requirement Systems,’’ Proceedings of the Fall 1985
Academic Conference, Federal Reserve Bank of San Francisco,
forthcoming. Raul Nicho and John Lilley supplied the survey
data used in this article.

13 See, for example, V. Vance Roley and Carl E. Walsh,
‘‘Monetary Policy Regimes, Expected Inflation, and the
Response of Interest Rates to Money Announcements,’’ Quar-
terly Journal of Economics, Supplement 1985, pp. 1011-1039.
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TABLE 2
Market’s response to M1 announcements

Estimation Interest Summary Statistics
Period Rate Constant UM1 EM1 R: SE DW ;
Jan. 1980- ARFF 0.0504 0.1003* -0.0181 0.10 0.64 2.56
Oct. 1982 (0.0548) (0.0244) (0.0315)
Jan. 1980- ARTB 0.0814* 0.0846* —0.0372* 0.23 0.35 1.91
Oct. 1982 (0.0297) (0.0133) (0.0171)
Oct. 1982- ARFF 0.0484% 0.0148 0.0007 -0.01 0.20 1.70
Feb. 1984 (0.0269) (0.0128) 0.0123)
Oct. 1982- ARTB 0.0118 0.0342* -0.0043 0.30 0.10 1.81
Feb. 1984 (0.0130) (0.0062) (0.0059)
Feb. 1984- ARFF —0.0772* 0.0161 —0.0302% 0.07 0.25 1.37 .
) Sept. 1985 (0.0284) (0.0170) (0.0113) .
Feb. 1984- ARTB 0.0138 0.0080 -0.0047 0.01 0.10 2.17
' Sept. 1985 (0.0111) (0.0066) (0.0044)

! *Significant at the 5 percent level.
‘ tSignificant at the 10 percent level.

: Note: The precise estimation period dates are: January |, 1980-October 5, 1982; October 6, 1982-February 1, 1984; Feb-
‘ ruary 2, 1984-September 26, 1985. Numbers in parentheses are standard errors of estimated coefficients. Equations are .
] estimated in the form: !
! ARFF or ARTB; = bg + bjUMI; + bEMI1; + ¢,
where b, bj. and by are estimated coefficients and ¢ is a random error term.
ARFF, ARTB = change in the federal funds rate and the 3-month Treasury bill yield, respectively, from 3:30 p.m. on the

day of the money announcement to 3:30 p.m. on the following business day (Source: Board of Gover-

nors of the Federal Reserve System, H.15)

UMI = money announcement surprise, defined as M1 - EM1, where M1 is the announced change in the narrowly defined
money stock, in billions of dollars (Source: Board of Governors of the Federal Reserve System, H.6)

EM! = expected announced change in the narrowly defined money stock, based on the survey measure provided by
Money Market Services, Inc.

R? = multiple correlation coefficient corrected for degrees of freedom
SE = standard error

DW = Durbin-Watson statistic
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pated component of the announcement. The
estimated response of the Treasury bill yield
indicates, for example, an average change of
0.08 percentage points, or eight basis points,
in response to a $1 billion money announce-
ment surprise. Similarly, the federal funds rate
changed, on average, by ten basis points in
response to the same $1 billion surprise. These
results are consistent with both the implica-
tions of the nonborrowed reserves procedure
and the importance of M1 targets.

The third and fourth rows of the table report
estimated responses during the October 1982-
February 1984 period, coinciding with the
borrowed reserves procedure under LRR. The
results indicate that the federal funds rate does
not exhibit a response to money announcement
surprises significantly different from zero,
consistent with the borrowed reserves proce-
dure. The Treasury bill yield’s response is still
significantly positive, but its magnitude is less
- than half the size of the response in the pre-
vious period.'® Given the significance of this
response, however, the market still perceived
some role for M1 targets during this period.

The final two rows in the table report esti-
mated responses for the period starting in Feb-
ruary 1984, coinciding with the adoption of
CRR. Consistent with the borrowed reserves
procedure, the federal funds rate again does
not exhibit a significant response to money
announcement surprises. In contrast to the pre-
vious period, however, the Treasury bill
yield’s response also is insignificantly differ-
ent from zero."” This result is consistent with a
reduced role for M1 targets in that money
announcement surprises are apparently not
expected to be offset in the future. The impact

16 The hypothesis that the responses are the same can be rejected
at the 5 percent significance level. The corresponding F-statistic
is 11.84 (1,207). In this test, as well as all subsequent tests across
periods, the estimated equations are weighted by their standard
errors to reduce the possibility of heteroscedasticity.
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of CRR on the response, however, compli-
cates the interpretation. In particular, money
announcement surprises under CRR may
reflect both money demand and supply errors
that partially offset each other.” Nevertheless,
the responses of the federal funds rate and the
3-month Treasury bill yield are consistent with
Federal Reserve statements about the imple-
mentation of different operating procedures
and the diminished role of M1 targets.

Response of interest rates to inflation
and economic activity announcements

To examine the possibility that the Federal
Reserve focused more directly on inflation and
economic activity since 1982 and placed less
emphasis on M1, the response of the Treasury
bill yield to this type of new information is
examined. Only the response of the Treasury
bill yield is considered because its response
should be affected more than the response of
the federal funds rate in the presence of a
change in policy targets. The response of the
federal funds rate predominantly reflects the
impact of new information on the supply of
and demand for reserves.

The estimates reported in Table 3 show the
response of the 3-month Treasury bill yield to
the unanticipated components of economic
data announcements. As before, the efficient
markets model is used, and the response is
measured over a one-day period around the

17 The hypothesis that the responses are the same can again be
rejected at the 5 percent significance level. The F-statistic is 8.35
(1,150).

'8 To examine the responses over all four periods further, money
surprises were separated into four groups depending on size.
Large positive surprises took values of $2 billion or more, small
positive surprises had values from $0 to $2 billion, and similarly
for negative surprises. In the October 1982-February 1984 per-
iod, both small and large positive surprises were statistically sig-
nificant at the S percent level. In the post-February 1984 period,
however, none of the surprises were significant at even the 10
percent level.
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TABLE 3
Market’s response to the unanticipated component
of economic data announcements*

:, Summary
Estimation Unanticipated Change in: _Stalistics
: Period Constant PPI CP1 1P UNEM M1 R SE
‘ Jan. 1980- 0.03957 0.0270 —0.1859 0.0850 —0.1876 0.08331 0.16 0.31
’ Oct. 1982 (0.0198) (0.0175)  (0.2069)  (0.1188)  (0.2594)  (0.0118)
Oct. 1982- 0.0044 —-0.0838 —-0.2127 0.0562 -—0.1734 0.0387f 0.22 0.10
Feb. 1984 (0.0091)  (0.0905) (0.1944)  (0.0866)  (0.1567)  (0.0064)
Feb. 1984- —0.0018 0.0251 —0.0497 0.1497% 0.0948 0.0087 0.00 0.10
Sept. 1985 (0.0083)  (0.0918) (0.1964)  (0.0874)  (0.1261)  (0.0067)

tSignificant at the 5 percent level
+Significant at the 10 percent level

*See the notes in Table 2. Equations are estimated in the form:

; ARTB, = by + bjUPPI, + byUCPI; + b3UIP, + byUUNEM, + bsUMI, + e.

where the u’s indicate that only the unanticipated components of the data announcements are included. Unanticipated val-
: ues are calculated using survey data provided by Money Market Services, Inc.

ARTB; = change in the 3-month Treasury bill yield from 3:30 p.m. to 3:30 p.m. on the subsequent business day

PP1 = percentage change in the producer price index (Source: Bureau of Labor Statistics)

CPI = percentage change in the consumer price index (Source: Bureau of Labor Statistics)

IP = percentage change in the industrial production index (Source: Board of Governors of the Federal Reserve System)

particular announcement. Monthly inflation
announcement surprises are measured by using
the producer price index, PPI, and the con-
sumer price index, CPI. Monthly information
related to economic activity is represented by
industrial production, IP, and unemployment
rate, UNEM, announcements. Weekly M1
announcements also are included in the esti-
mated models."

A previous article indicated that among
these sources of new information, only money
announcement surprises significantly affected
the Treasury bill yield in both the pre-October
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UNEM = percentage of labor force unemployed (Source: Bureau of Labor Statistics)

1979 and the October 1979-October 1982 peri-
ods.* In the pre-October 1979 period, how-

19 The estimated responses to money surprises differ slightly
from those in Table 2 for two reasons. First, other announce-
ments sometimes occurred on days of money announcements.
Second. constant terms associated with the announcement sur-
prises were assumed to be the same. The survey data used to form
expectations of the announcements again were adjusted to
remove biases and incorporate information about Treasury bill
yield movements over the previous five business days.

2 See V. Vance Roley and Rick Troll, ‘‘The Impact of New
Economic Information on the Volatility of Short-Term Interest

Rates,”” Economic Review, Federal Reserve Bank of Kansas
City, February 1983, pp. 3-15.
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ever, industrial production announcement sur-
prises had some weak effects. The first row of
the table reexamines the second of these peri-
ods. As before, the results indicate that only
money announcement surprises significantly
affect the Treasury bill yield.”

Estimated responses for the two periods fol-
lowing October 1982 are reported in the sec-
ond and third rows in the table. For the Octo-
ber 1982-February 1984 period, the results
indicate again that the Treasury bill yield does
not significantly respond to any single piece of
economic information other than MI
announcements. In contrast to the previous
period, however, the set of economic informa-
tion other than M1 announcements signifi-
cantly affects the Treasury bill yield.? After
February 1984, the effects of money
announcement surprises are no longer signifi-
cant, and the evidence suggests that the mar-
ket may react to industrial production sur-
prises. In particular, a one percentage point
positive surprise in the growth of industrial
production increases the Treasury bill yield by
an average of about 15 basis points. In this
case, stronger than expected real economic
activity causes the market to expect future
tightening of policy. The set of economic
information other than M1 announcements
also significantly affects the Treasury bill
yield in this period.”

As a whole, the results in Table 3 are
consistent with a reduced role for M1 after
February 1984. The evidence also suggests a
shift in emphasis by the Federal Reserve and
market participants to direct measures of eco-
nomic activity.

21 The hypothesis that all responses other than that correspond-
ing to M1 announcements equal zero cannot be rejected at the 5
percent significance level. The F-statistic is 1.90 (4,231).

22 The hypothesis that all responses other than that correspond-
ing to M1 announcements equal zero can be rejected at the 5 per-
cent level. The F-statistic is 3.85 (4,117).
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Conclusions

The behavior of interest rates since 1982 is
consistent with at least two changes involving
monetary policy. One relates to the adoption of a
borrowed reserves operating procedure in Octo-
ber 1982, replacing the previous nonborrowed
reserves procedure implemented in October
1979. The other change involves a deemphasis of
M1 as a monetary target. The adoption of con-
temporaneous reserve requirements in February
1984 may have had further effects on interest rate
behavior.

Three sources of empirical evidence support
the notion that the market has perceived
changes in policy-related factors. First, the
federal funds rate became less volatile after
October 1982, but the volatility remained sig-
nificantly greater than before October 1979.
As a result, the evidence indicates that the
Federal Reserve has not reverted to the federal
funds rate, or money market conditions, oper-
ating procedure of the late 1970s. Second,
also consistent with the adoption of a bor-
rowed reserves procedure, the response of the
federal funds rate to new information about
M1 has not been significant since October
1982. Finally, the empirical results indicate
that since February 1984 the market has
placed no weight on M1 announcements, as
reflected by the lack of response of the 3-
month Treasury bill yield. Moreover, the mar-
ket’s response to new information about eco-
nomic activity has been somewhat enhanced
since October 1982. These results are consis-
tent with a reduced role for M1 in conducting
monetary policy and also consistent with Fed-
eral Reserve statements about its operating
procedures.

2 The hypothesis that all responses other than that correspond-
ing to M| announcements equal zero can again be rejected at the
5 percent level. The F-statistic is 3.77 (4,128).
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