FCONOMIC PERSPECTIVES

A review from the
Federal Reserve Bank
of Chicago

Banking 1988:
The eye of the storm

Reconsidering the regional
manufacturing indexes

Testing the "spread®

FEDERAL RESERVE BANK
OF CHICAGO

Digitized for FRASER
http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis



Contents

Banking 1988: The eye of the StOrm ..o 2

George Gregorash and Eileen Maloney

Ettgm line, a ood ear mqﬁ:h like the oId days,
ut don’t expeg areEeat The winds of
change are again gaining strengt

Reconsidering the regional
MaNUTACTUIING TN EXES i 13

Philip R. Israilevich, Robert H. Schnorbus,
and Peter R. Schneider

A numtfer of Federal R gserve District Banks now track
reglona economlc conditiops with manufacturing
Hexes syc IP exes are also usefn]l In testing
theories of cyclical and structural change

Testing the

Robert D. Laurent

The ? read” has been large an(é negatlve
recent(? In the past, suc lPrea
warned of economic difficul

ST o I == W o [ S U EURURURRT 22

ECONOMIC PERSPECTIVES

Karl A. Scheld, Senior Vice President and
Director of Research

Editorial direction
Edward G. Nash, editor, David R. Allardice, regional

studies, Herbert Baer, financial structure and régulation,

Steven Strongin, monetary policy,
Anne Weaver, administration

Production
Nanc Ahlstrom, typesetting coordinator,
Rita ollgy Yvanne Peeples, typesetters,
Kathleen Solotroff, %raphlcs coordinator
RogerThrysehus Thomas O’Connell,
Xnn Bushy, graphics
Chris Cacu e5|gn consultant,
Kathryn Moran, assistant editor

JULY/AUGUST 1989 Volume XIll, Issue 4

R nsgn
|c e VIEWS EXDIessed are |
hors and not necessarl ?i?

EMENL 01 INe Feaera
%@ Cg SURSCr pthﬂS re aval
%%era EF

sen re ue or gl
ac ISSU
il g ° %ﬁn
’]l 0% grelep
credit gdc esm

erve
mms% one
rinted provided source is
e%un orﬁﬁtl ngenter 1S
provided with a copy 0 tep Ihed material.

ISSN 0164-0682

Digitized for FRASER
http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis



Banking 1988:
The eye of the storm

George Gregorash
and Eileen Maloney

After a downheat 1987, U.S.
banks rallied in 1988, posting
record earnings and register-
mg retum-on-assets (ROA
rafes unseen since the 1970s.
In large part, the reversal reflected the rebound
at the nation’s largest banks, where Latin debt
rovisions had %reatly{ reduced 1987 profits,
ut, even ahsent the Targe-bank recovery,
commercial banking profitability in 1988 rose
smartl){ as lower loan-loss provisions mirrored
generally improving asset quallty. N
~ These |m[[)re_33|ve results gave surprisingly
little comfort to industry observers, as the
gear’s good earnings news was overshadowed
y a.nagging array of difficulties and uncer-
tainties  the financial services arena. Fore-
most among the concerns was the impact of
the resolution of current thrift mdustry_Prqb-
lems. The details of the Financial Indtitution
Reform, Recovery, and Enforcement Act re-
main in negotiation, but the resolution of thrift
insolvencies will influence banking both in the

short term and well into the future.” The imme-

diate task for bankers is to maintain depositor
confidence, particularly in the wake of adverse
thrift é)ubllclty and over 200 bank insolvencies
in 1988, while adjusting to the potential real
estate market effects of' new management of
sizable thrift holdings. In the longer term, the
issues of redesigned or repriced deposit insur-
ance premiums, altered supervision and regu-
lation, and the conflict between aggressive
Broflt and safe and sound operations leaves
ankers and analysts alike wondering, “Who
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Profits up, asset quality improved, regional

performance better, banking enjoys a spell
of calm weather— but will it last?

will be our competitors? What will be_our
powers?” And “How and how much will we
pay for safety net privileges?”

 Likewise, the rantln? of limited under-
wrltlnq powers under Section 20 of the Glass-
Steagall Act offered an immediate palliative in
the ongoing debate on expanded bank powers,
but thé ultimate reconciliation of the evolution
in financial products with the structure of
financial regulation remained elusive. Even
under the most desirable expanded-powers
scenario for bankers, the stock market break of
1987 and the subsequent slowdown in under-
writings served as a reminder of the risks, as
well,aS the opportunities, of the trading/under-
Writing environment.

On the international scene, both Eurape
1992 and the continuing Latin debt situation
further complicated the financial services
equation. The Europe 1992 initiative added
immediacy to the complex issug of national
treatment Versus reciprocity in international
bank powers. Although 1983 bank earnings
were not hindered by Latin debt provisionin
(unlike 1987), the debt-servicin C%Faqty 0
certain Latin countries remained a difficult and
continuing problem. Add to these, the prob-
lems in the Southwest oil patch and other
primary commodity-producing areas, lever-
aged-buyout financings and the continuing

George Gregorash is the banking analysis officer
and Eileen Maloney is a manager in the Integrated
Tracking System group of the Department of
Supervision and Regulation of the Federal Reserve
Bank of Chicago. Research assistance was
provided by Dylan McMahon-Schulz.
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financial res_tructurmg of corporations, and
highly localized but dramatic real estate losses
in'thé eastern U.S. and it is clear that despite
strong earnings and stronger balance sheets,
the odtlook for banking was rich with volatil-
ity and uncertainty. _

Although most of these issues are not new,
and have been much discussed, by the close of
1988 they seemed to have moved from the
theoretically chaIIen(‘;ln to the pressmgl¥ real,
These issues penetrate deep into the heart of
contemPorary finance, But for the record
books, the scorecard for banking in 1988 was
an enviable one that recalled simpler days.

Profits rebound

The ROA for U.S. banks in 1988 was 0.87
percent of avera(%e assets, a considerable im-
provement over the 0.13 percent reported in
1987, the lowest ROA since the Depression
era. And, except for 1985, 1988 was also the
first time in the last ten years that U.S. ROA
rates increased over the rior year, (See Fig-
ure 1) Further, the distribution of U.S. earn-
mgis rates narrowed, reflecting fewer unprofit-
able firms. _(See Flgure Z.g In 1988, approxi-
mately 135 percenf'of U.S, banks lost money,
compared with 18 percent in 1987. The bulk
of the decline in unprofitable banks came from
the Midwest and the_ Southwest, where the
number of banks losing maney, relative to the
U.S. total, dropped 56 percent and 35 percent
respectively compared with 1987,

At yedrend 1988, the U.S. had 12,792
banks with total assets of $3.1 trillion. Most

FIGURE 1

Return on assets —
all U.S. commercial banks

Eercent of average assets
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of the banks (97 percent) are community banks
with less than $1 billion'in assets. The 349
banks over $1 billion made up 3 percent of all
U.S. hanks, but they held 69 percent of total
banking assets. Cansequently, the Iar[qest
banks in the country have a disproporfionate
effect on the aggregate performance of the
Industry. This IS best demonstrated in the
1988 réported ROAS,

Sectoral improvement
While Iar%e-bank performance had the

greatest impact on aggregate measures, earn-
ings improvements were spread across all size
groups and sectors, All regions’ ROAS re-

ounded from 1987 and most also surpassed
their 1986 levels (which did not reflect LDC
provisioning). (See Figures 3and 4.) The
strongest rebound was In the West where both
provisions and high noninterest expenses de-
clined. ROA rates in the West went from 0.35
Bercent In 1986, to -0.05 percent in 1987 to

91 percent in 1988, The Southwest also
showed signs of moderating stress. While the
compositeSouthwest region continued to reg-
Ister losses, the rate of decling slowed. The
Southwest region ROA remained in the nega-
tive range at -0.66 percent in 1988 compared
with -0.83 percent in 1987 and -0.41 percent
in 1986. The number of unprofitable firms in
the Southwest declined from 1987 aIth,ou%h
more than 30 percent of these hanks still have
negative earnings. In both 1987 and 1988, the
unprofitable Southwest banks accounted for a
third of U.S. banks with losses.

FIGURE 2

Return on assets — by number of banks

number of banks



CIGURE 3 2.12 percent of total assets, down from 2.46
_ percent in 1987. This reversed the increase
Return on assets — by region experienced by the large banks in 1987, re-
percent of average assets flecting Latin debt nonaccruals. Nonper-
forming assets to total assets declined for all
regions of the country in 1988, with the excep-
tion of the Northeast. Its ratio increased mar-
maIIg to 2.84 percent from 2.81 percent in
987 because of slight increases in nonper-
formln% real estate and individual loans.
With roughly stable net charge-offs, lower
loan-loss provision levels, and growing loan
Portfollos, the U.S. loan-loss reserves Telative
0 total loans declined in 1988 to 2.39 percent
from 2.70 percent in 1987. But as nonper-
] forming levels also declined, the U.S.
. coverage ratio of loan-loss reserves to nonper-
forming loans actually rose in 1988 to 83 per-
cent versus 79 percent in 1987 and 60 percent

-0.9 u

Asset quality improves _ in 1986. This was true for all regions except
Reductions in provisions set aside for the Northeast where the coverage ratio
problem loans drove the earnings improve- dr%p7ped to 72 percent from 79 percent in
ment. U.S. provisions declined'to 0.49 percent 1987, ,
of average assets in 1988 from 1.24 percent in While total U.S. assets grew 3.7 F,erce_nt in
1987. The drop in loan-loss provisions was 1988, that is not the cause for the decline in
consistent with the steadily declining levels of the nonperform|nq—asse_ts-to-total-assets [a-
nonperforming assets. (Sée Figures and 6.) tio—merely a contributing factor. The dollar
Nonperforming assets for the U.S. totalled value of nonperforming assets declined over
FIGURE 4
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FIGURE 5
Provisions — by region

percgnt of average assets
1.8

North- Mid- South- Mid- South- West U.S.
east Atlantic east west west

the year from $72.2 billion in 1987 to $64.6.
billion in 1983 as a result of LDC restructuring
and charqe-_offs and general improvement in
|oan porffolios across the country. The bulk of
the decline in nonperforming asSets came from
nonperforming loans although other real estate
owned also declined for all Size groups and all
regions with the exception of the Northeast
and the West. Barring any economic down-
tun, the downward trend of nonperforming
assets should continue as sectoral weaknesses
continug to |mErove.
Delinquent loans, 30-89 days past due,
were stable in 1988 for the nation.  However,
this was true only as a percent of loans, not in
terms of dollar value. Delinguent loans total-
led $31.2 hillion in 1987 comPared with $31.6
billion in 1988. But because the U.S. loan
growth was 5.1 percent in 1988, the ratio re-
Mmained the same, year to year. Real estate
delinquencies were_up in all regions with the
exception of the Midwest and the Southwest.
The Southwest region’s total delinguent loans
moved from 2.97 percent of loans in 1987 to
2.18 percent in 1988, In contrast, the North-
east region exhibited an increase with total
delinquencies moving, from 131 percent of
|oans to_ 161 percent’in 1988 as real estate
loan delinquencies increased 66 percent.
Declining dollar levels of nonperforming
assets were part of improved balance sheet
positions of banks. Growing capital levels
were also a factor. With the exception of the
Southwest region, all sizes and sectors of U.S.
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FIGURE 6
Nonperforming assets — by region

percent of total assets

east Atlantic east west west

banks showed |m§rovement in capital from
1987. For the U.S. as a whole, tangible pri-
mary capital Egrew to 7.78 percent of tangible
assets in 1988 from 7.67 percent a year ago.
Unlike in 1987, capital growth in 1988 was not
the result of increased l0an-loss reserves but
rather higher income retention and equity
financings. _

On a national level, then, the proBortlon of
tanglble,prlmary capital encumbered by non-
performing asséts declined to 26.82 percent in
1988 from 3144 percent in 1987. However,
the decline in the ratio was brought about
Prlmarll by the large banks. As with ROA,
he Southwiest region showed improvement
with nonperforming assets movgngi t0 62,08
percent of taréq]lble primary capital from 79.54
percent in 1987. (See Figlre 7.)

Stronger cost control

The issue of rising overhead costs relative
to assets is one that transcends economic
cz/cle,s. The cost of doing business has been
steadily rising over the past decade as the
bankln? environment has rapidly evolved. As
competition in the industry increased from
interest rate deregulation, ‘interstate banking,
and expanded bank powers, the pressure to
control costs and increase the bottom line has
also ([]rown. Over the past two Years, many
headlines announced cost-cutting measures
within the banking industry. The increased
emphasis on cost containment and the focus on
improving efficiency appears to have begun



FIGURE 7

Nonperforming assets — by region

percent of tangible primary capital

North- Mid- South- Mid- South- West U.S.
east Atlantic east west west

payin%_off for U.S. banks in that overhead
costs did not rise in 1988 but remained con-
stant since last year at 3.25 gercent of average
assets, but still up from the 3.02 percent re-
ported In 1984,

A large-bank perspective

Although 1988 was an improving year for
all size groups of banks, improvement was
most pronounced at the large U.S. banks, i.e,
those over $10 billion in assets, reflectin
reduced LDC provisions, Their 1988 ROA
soared to 0.95 percent of average assets from
-0.67 percent in 1987. (See Figure 8 This
positive performance was reflected not only
In their financial statements but also by the
stock market as their stock prices rebounded.
(See box.)

Banking 1988: A market view

Money center bank stocks performed im-
Fresswely during 1988, rebounding from a lack-
Uster performarice durln? the priof year. Con-
cerns about the LDC debt problem, domestic
asset quality, and low relative capital levels
abated during the year as money center banks
began reaping the oenefits from actions taken to
adciress these concerns. ,

By using Ordinary Least Squares regression,
the performance of individual firm share Valuies
can he evaluated relative to the market (S&P 500)
and the rest of the financial industry (NYSE
Financial Index). That is, the effects of the
changes in the market’s perceﬁtlon of the individ-
ual firms are separated from the effects of the

the sfock market as a whole and of the value of
the financial md,u,stnr (finance, insurance, and
real estate? specifically. Thus, the model pro-
%iucreig l? return adjusted for market risk and indus-
Y The mode| u?]es ctual firm and market re-
turns, (¢ ange In the firm’s stock price, adjusted
for dividends and stock SP|ItS) for 1987 to deter-
mine the relatlonshlﬂs between the firm and
market returns and the firm and ndustry returns,
These values are then used to calculate the ex-
pected daily return in 1988, given the S&P 500
and the NY'SE Financial Index return. This ex-
pected return is then compared to the observed
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chan?es in the market’s perception of the valug of

return to determine the deviation of the actual
performance from the expected levels. These
deviations are then cumulatively summed over
the year to show risk-adjusted performance over
timé. Average performance is then calculated for
money center banks and regional banks bY select-
Ing ten banks from each group, summing the per-
formances of each bank in the group, and divid-
ing the result by ten.

The average performance of the share values
of the ten mon&y center hanks increased consis-
tently throughout the year relative to the market
and the Industry. Althiough a few money center
banks enjoyed Teturns of well over 50 percent
from depressed 1987 levels, their large gains

Risk-adjusted BHC portfolio performance —
money centers vs. regionals

relative change

ECONOMIC PERSPECTIVES
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Improvement was also the case for the
large banks in the Seventh Federal Reserve
District whose ROA went from -1.47 percent
in 1987 to 0.86 percent in 1988. The Seventh
District, which consists of parts of Illingis,
Indiana, Michigan, Wisconsin and all of lowa,
has 18 percent of all U.S. banks and 12 percent
of U.S. assets. The District consists primarily
of community banks (2,323,? although 32
banks with more than %1 billion n assets ac-
count for 48 percent of District assets. The
disproportionate effect of large hanks on ag-
gregate performance measurés noted earlier
was also true for the District, thougsh the effect
was not as evident as it is in the U.S.

In addition to declining provision levels,
net interest margins for U.S. large hanks im-

accounted for anly part of the increase in the
average. Individua E)Iots of eight of the ten firms
Included in the sample resulted in curves that
V\(]ere similar in shape and direction to the one

S

own,
Several factors contributed to this impressive

performance. The market aPpar_entI% down_%_raded

its perception of the LDC situation from crisis to
problem 8roport|ons as money center hanks In-
creased 10an-loss reserves qu mg 1987 to reflect
more conservatlveIY the value of these loans.
Several money center banks also decreased their
LDC exRosur either by outright loan sales or
some other form of restructuring. . The substantial
reduction in loan-loss provisions in 1988, com-
bined with the resulfs of cost containment
measures initiated during the past two Year_s and
an Increase. In noninterest income resulted in sub-
stantially higher profits during 1988, This In-
crease in income led to improved capital rafios
(#e., total equity to total assets) at nearly all of
the money center banks examined as well as
Increased dividend payoults at several banks. Still
another factor that contributed to impressive
stock 8orlce performance by money center banks
In 1988 was an improvement in aset quality
reflected by drops in both non-LDC nonper-

forming loans and non-LDC charge-offs. In addi-

tion, recent undervvrltlnlg powers granted by the
Federal Reserve as well"as further development

DERAL RESERVE BANK OF CHICAGO

proved to 3,04 percent of average assets in
1988 from 2.86 percent in 1987, ImProved
margins were generally attributable to better
interest yields and the recognition of Brazilian
Interest payments. Despite the fact that most
banks recognized the income, the Brazilian
|oans remain in nonperforming status. Under
current financial reporting requirements, in-
come on the Brazilian loans will be recognized
only to the extent of cash received until &
period of payment performance, by the Brazil-
lan governmient has been established. While
not readily apparent in the ratios, large bank
margins Were adversely affected in 1988 as
Atr?entme loans went into nonperforming
statuis.

of investment banking activities may have con-
tributed to increased optimism among investors.

. The portfolio of large regional bank stocks
did not fare as well as tiie money center banks
du_rln? 1983, As shown by the graph, the risk-
adjusted return of the ten money center banks
exceeded the risk-adjusted retuin of the ten re-
gional firms. However, within the group of ten
regional banks, there was sufnlflcan, disparity In
performance. Some regjonal bank firms experi-
enced deterloratlng_funda,mentals due to manage-
ment changes, crediit quality concerns, merger
difficulties, as well as varigus other problers,
while others continued their stellar performance
of previous years, _

The impressive Perform,ance of reﬁlon_al
banks in 1987 actually contributed to the dispar-
IF? between the two lines shown in the glraph.

egglonal bank stocks were already highly valued
by the market by the end of 1987." This  ela-
t|vel>{ flat performance in 1988 by regionals
should not be viewed too negatively in light of
their strong 19687 Eerformance. Incontrast, |
money ceriter hank stocks performed poorly in
1987." The positively sloped line for money cen-
ters indicates improved performance relative to
the prior year.

—Philip M. Nusshaum



Given the rlsmgi margins, one might look
more closely at the fToan portfolio, In 1988
large banks’ total loans accounted for 37 per-
cent of the U.S. loan portfolio. Within the
U.S. loan portfolio distribution, commercial
loans have been displaced b)( real estate loans
as the largest portion of the total portfolio.
(See Figure 9.[)) Given the weakness in various
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real estate markets across the country and the
increase in real estate loan delinquencies, this
could be an alarming trend. But, one must
also consider the chan?m activities of the
large banks in the United States. Larqe banks
are not booking as many commercial Toans,
because their corporate customers can issue
their own commercial paper to raise needed
funds. And, securitization of loans allows
banks to book loans and then package and sell
them to increase fee income. ,
Increased noninterest income also aided
large-hank revenues. Technological advances
have led to increases in and greater depend-
ence. on noninterest income &s increased com-
Betmpn has_cut banks’ income from traditional
ankl_n? activities. Total noninterest income
for District large banks was 143 percent of
average assets compared to 1.29 percent in
1987." Income from foreign exchange contin-
ued to be a major contribUtor to the earnings of
District large banks and accounted for 0.21
Bercent of av,era%e assets for 1988 compared to
0.18 percent in 1987. The bulk of the increase
In noninterest income, however, comes from
the “other” category which includes the sale of
buildings, pension reversals, and other discre-
tionary income items. . It appears that this
catePory has become increasingly important to
the farge banks. The noninterest “other” cate-
gory for District large banks grew t0 0.80
percent from 0.75 Percen_t of Qverage assets in
1987. Total noninterest income for U.S. large
banks was 185 percent in 1988, up from 1.
Percent in 1987, The “other” category for
hese banks grew from 1.07 percent in 1987 to
1.10 percent’in 1968, N
In addition to generatmgi_addltlonal reve-

nues to improve the hottom Tine, large banks
also henefitted from increased overhead cost
control. District Iar%e banks showed substan-
tial improvement with overhead costs drogpmg
to 241 percent of average assets from 2,5
ercent a year ago. The overhead costs for
S Iar?e banks rose very marginally to 3.12
Eercent rom 3.10 percent a yedr ago. (See
igure 10) _

~ Nonperforming asset levels have declined.
District Iar%e banks reported nonperforming
assets of 2.11 percent of total assets, down,~
from 2.26 percent in 1987. The higher ratio in
1987 was caused by LDC exposures, espe-
cially Brazilian loans. District large banks

ECONOMIC PERSPECTIVES



the growth in capital was attributed to the
large U.S. banks, whose tangible-primary-
cap|tal-t0-tang]|bie-assets ratio grew to 7.66
percent from 7.39 percent in 1987. With rec-
ord ea_rnlnPs, the large U.S, banks contributed
to capital [evels by mcreasm% the amount of
income retained in 1988 to 61 percent of in-
come, up from 56 percent in 1986 and from
1987 when this size ?,roup had negative earn-
mgs (although they still paid divi endsL. As
didl [arge U.S. banks, District large banks also
retained a larger share of income in 1988 (72
percent) versus 1987, causing tangible primary
capital to increase to 7.83 percentof tangible
assets from 7.20 percent in 1987,

These measures of capital adequacy, how-
ever, only take into account the assets on
banks’ hooks. Off-balance-sheet items such as
|oan, commitments, standby letters of credit,
foreign exchange contracts, and interest rate
swaps, through which much of the [arge banks’
noninterest income is generated, will also be
considered for risk-based capital ratios being
implemented from 1990 to 1992, As these
items are growing rapidly, it is appropriate that
tanglble-prlmarIy_-_capltal ratios are also in-
creasing. ‘See igure 11) At yearend 1988,

: , District off-balance-sheet items were 81 per-
also reported a 1988 increase in net charge- cent of total assets compared to 66 percerplt in
offsto L17 8ercent of total loans (versus 0.96 1987, Comparative totals for the U'S, were
percent in 1387), attributable to chiarge-offs 112 percent in 1988 and 101 percent in 1987.
made ogaingt LD loans, Similar trends were  For District large banks, these rafios are con-
seen nationally. NonperformmP aSSEts 8 a siderapl h|gher at 295 percent of total assets
percent of total assets for U.S. farge banks for 1988 and 220 percent for 1987. Likewise,
declined to 3.02 percent from 3.95 percent i )5 Targe hanks hiad off-balance-sheet items

1987. This represents a substantial decline
despite the Argentine nonaccruals in 1988.
And, net charge-offs rose to 1.08 8ercent of
total |oans from Q.89 percent in 1987,

An ongom,? ISsug, particularly for the
large banks, will be the ability to resolve the
LDC concerns without significant additional
charge-offs. The Brady Plan envisions resolv-
ing each LDC debt problem with a customized
plan of forgiveness, interest abatement, and
new money loaned on some form of collateral-
ized basis,” The economic and political uncer-
tainties of some of these countries presents a
contlnum? adverse environment for either
short- or fong-term solutions.

Despite the decline in loan-loss reserves
as a result of decreased provision Jevels and
stable net ch_ar%e-offs, tangible primary capital
levels grew in 1988. Like'ROA ratios, most of
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equalling 273 percent of total assets in 1988
compared to 246 percent in 1987, Off-hal-
ance-sheet items for the Iarg[e)_banks in the
New York Federal Reserve District were 391
percent of total assets in 1988, up from 337
percent in 1987. If these items were to be
Included as assets on the balance sheet, the
effect would be to reduce risk-adjusted returns
far more substantially.

Smaller banks
. Although the improvement in bank earn-
mgs was driven principally by the large banks,
other size rgroups also reflected improvement.
Banks in the $l-to-§ 10-billion-asset cate%ory
reflected the trends seen in the largest U.S,
banks. ROA rates improved in 1988 to 0.83
percent from 0.58 percent in 1987 when LDC
&rov,|3|ons negatively influenced eamings.
oninterest income also rose 5 bais points to

1.49 percent of average assets in 1988. Asset
?uall_y also improved in 1988 as nonper-
ormln? assets to total assets declined to 147
Bercen from 171 percent in 1987. This also
odes well for the future because regional and
super-regional banks were more _agq,resswe
than money center banks in eliminating LDC
risk from their ﬁortfollos. This reduction was
accomgllshed through loan sales, charge-offs,
and debt-for-equity ‘Swaps,

_The smaller community banks, under $1
billion n assets, continued the trend of im-
Broved ROASs, moving to 0.77 percent from

63 percent in 1987. " Noninterest income and
net interest margins were fairly stable from
1987 at 0.89 percent and 4.07 percent of aver-
age assets, respectively.

The rise in 1988 profitability for smaller
banks came from two sources. As with the
rest of the industry, loan-loss provisions de-
clined to 0.48 percent of average assets from
0.64 percent in 1987 reflecting”improved_ loan
portfolios. As different reglonal economies
improved around the country, loan demand,
led by real estate, increased. The same trend
In loan distribution was seen in smaller banks
as commercial loans were surpassed by real
estate loans. While these trends are explain-
able in large banks, the?/ are perhaps more
noteworthy in the smalfer ones, _

The other factor that contributed to im-
prroved profitability was lower overhead costs,

he overhead-to-average-assets ratio declined

i 10
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t0,3.27 Rercent from 3.30 percent in 1987.
Given the amount of workouts with problem
loans, the fact that overhead declined at all
should be considered a major accomplishment
by these banks.

The drop in provisions for these smaller
banks was horne out by a drop in nonper-
forming assets from $18.4 billion to $16.2
billion n 1988, The nonperforming-assets-to-
total-assets ratio fell from 191 percent in 1987
to 171 percent in 1988, Asset quality was
better with respect to capital, also, as 19.65
percent of tangible primary capital was en-
cumbered by nonperforming assets versus
22.18 percent last year.,

Ag banking strong despite drought

The Midwestern region of the country
encompasses the Ch,lcago, St. Louis, Minnea-
PQ|IS, and Kansas City Federal Reserve Dis-
ricts. The reqlon’s 7,134 hanks account for
56 percent of the nation’s banks and 23 per-
cent of the assets. The region also includes the
majority of agricultural (ag) banks in the coun-
try"which are generally small in size, In 1988,
thiere were 1,635 a? banks in the region: these
accounted for nearfy 13 percent of all U.S.
banks but only 1.3 percent of total banking
assets. For the purposes of this article, we
define ag banks as those having more than 30
percent of their loan portfolio consisting of
agricultural loans. -

Midwestern ag areas, benefitting from
?qvernment subsidies and higher prices ob-
ained for available inventories, continued the
improvement begun in 1987. Despite severe
drought in parts of the Midwest, agricultural
banks continued their regeneration from the
lean times of the earIIy 1980s. The Midwestern
a? banks reported a 1988 ROA of 0.94 percent
0 avera%e assets versus 0.65 percent in 1987,
and a substantial increase from the 0.29 per-
cent reported in 1986. These ROAS have not
Yet reached the levels of the earl¥ 1980s, but
hey are a marked improvement trom the mid-
1980 levels. This recovery is even more sig-
nificant when compared with the Midwestern
non-ag banks’ ROAs of 0.91 percent, 0.41
percerit and 0,71 percent for 1988, 1987 and
1986, respectively. (See Figure 12.). Once
again, the driving factor befiind earnings was
the decline in loan-loss provisions to 0.37 .
percent of average assets in 1988 from a high
of 1.59 percent in 1985.
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FIGURE 12

Return on assets —
Districts 7-8-9-10

percent of average assets
15r

_.The drop in provisions was hacked up bP/ a
similar decline in nonperforming loans to tofal
loans to 2.45 percent In 1988 from 3.53 per-
cent in 1987 and from a high of 5.50 percent in
1985. Further, the coverage ratio (loan-loss
reserves to nonperforming loans) for these ag
banks was 94 8;%ercent for~1988, up from 67
percent in 1987, o

Asset quality with respect to capitalization
looked even stranger. I_\Ionperformlng assets
to tangible primary cagltal fell from 2153
percent in 1987 to 15,31 percent in 1988, The
ag hanks’ ratio is now lower than the non-ag
banks in the region, which reported 18.49 per-
cent this year compared to 21.13 percent last
E/ear. (See Figure 13) This can e attributed
0 one of the ag banks’ traditional strengths—
strong capitalization despite some very dark
times. Tangible primary capltal for these
banks grew t0 10.60 fercen of t,anglble assets
in 1988, up from 1021 percent in 1987. This
far exceeds the 7.99 percent reported by non-
ag banks in the region in 1988.

Performance in 1989 will be degendent on
whether the drought conditions of 1988 are
repeated in the néw year. The current fore-
casts for 1989 are still guarded. Based on the
1988 ratios, it would apPear that the drought
did not seriously affect farmers, or their bank-
ers, In 1988, However, concerns remain over
the current level of subsoil moisture and the
ability to continue to recover should dry condi-
tions "prevail for another year.
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FIGURE 13

Nonperforming assets —
Districts 7-8-9-10
percent of tangible primary capital
35
Agricultural banks

1986 1987 1988

Seventh District

Seventh District banks shared in 1988’
bounty, with particularly strong gains recorded
by community banks. s,tro,n?er industrial
economy budyed many District banking_firms.
In the early years of the current economic
[eCovery ﬁerlod,, the Seventh District did not
share in the national recovery and was in fact
adversely affected by both the poorly perform-
ing agricultural and. manufacturing Sectors.
NOw, as economic improvement continued,
banks in these sectors demonstrated stronger
performance. o

In fact, since 1986, Seventh District banks
outﬁerf_ormed the U.S. as awhole. The Sev-
enth District’s 1988 ROA of 1.04 percent
easily surpassed the District’s eror decade
high'set in 1979, (See Figure 14) Further,
fewer banks registered loSses or low earnings
rates. This was lpartgally offset by fewer banks
earning extremely high returns. The number
of banks with losses in the Seventh District fell
from 173 in 1987 to 82 in 1988, (See Figure
15) The blﬁgest decling in the number of
banks with fosses was in lowa which fell from
60 ?gggs t0 20 in 1988, as compared with 165
in 1986.

The District ag banks reported a 1988
ROA of 1.08 percént of average assets com-
pared with 0.76 percent and 0.32 percent in
1987 and 1986, respectlvelr. Nearly 70 per-
cent of these ag banks are located in lowa;
their ROA has |mdor0ved to 1,06 percent from
0.85 percent in 1987 and 0.38 percent in 1986.



FIGURE 14 As with most of the nation, District non-
performing assets improved from 133 percent

Return on assets — Seventh District of total assets in 1987 to 1.16 percent in 1988,
percent of average assets Reduced provision levels couRIed with stable
|oan net charge-offs, caused the District loan-

|oss reserve levels to decline to 2,23 8ercent of
|oans in 1988 from 2,58 percent in 1987,
However, as nonperforming loan levels have
also declined, the District’s coverage ratio of
loan-loss reserves to nonperforming loans
remained at 128 percent, unchanged from
1987, and up from 75 percent in "1986.

Both decreases in nonperforming assets

oz - and increases in tangible primary capital re-
1967 sulted in a lesser encumbrance of District hank
os0 capital, Nonperform,m? assets as a percent of
tangible primary capital declined to 14.52

As in the rest of the nation, reduced provision
levels resulted in higher ROAs. Notably, lowa FIGURE 16
banks had the highest provision levels of the
states in the District in 1986 with 1.17 percent;
in 1988 they had the lowest with 0.24 percent
of assets. ~ N

In addition to lower provisions, overhead
cost control has also contributed to an im-
proved bottom line, In 1984, overhead ex-
penses for District banks were 2.82 percent of
average assefs and they rose steadily through
1986.” The incremental upward sglral of the
past several years reversed in 1987 as District
overhead expenses.declined to 2.95 percent
from 2.97 percent in 1986. District overhead
expenses improved further in 1988 to 2.91
percent of average assets.

percent compared to 16.90 percent in 1987,
(See Figure 16.? Tangible primary ca[)[tal 0
tangible assets for the Seventh District in 1988
V1V3§77'91 percent, up from 7.74 percent in

Conclu_sion - )

While traditional hanking performance
measures in 1988 harkened back to a calmer
period for banking, the year was one that
placed the industry in the center of revolution-
ary change. Basic, long held assumptions
about bank product lines and competition
became mcreasmgl¥ difficult to maintain,
while regulatory_ reform and crisis resolution
moved the banking industry toward less
calm—and more Unpredictable—weather.
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Reconsidering the
regional manufacturing
indexes

Philip R. Israilevich,
Robert H. Schnorbus,
and Peter R. Schneider

Regional manufacturing in-
dexes have been gaining
popularlg/ In recent years, as
more and more Federal Re-
_ serve Banks have made them
available to the public. Currently, five of the
twelve Banks ( hlcag[%, Cleveland, Philadel-
phia, Richmond, and Dallas) regularly publish
manufacturing indexes.1 As a more co_mPre-
hensive meastre of manufacturing activi
than employment data, these indeXes can be a
valuahle tool for monitoring current economic
conditions in a region. Moreover, as estimates
of regional industry output, these indexes can
be incorporated Ina variety of research models
to test theories of re%lonal growth and struc-
tural change. For whatevef purpose the in-
dexes may be used, the Federal Reserve Banks
are committed to providing the highest quality
Indexes possible and research on improving
the indexes is continuing.

In this paper, previously developed meth-
0ds for constructing indexe$ of regional
manufacturing activity are reviewed and new
methods tested, usm(_i the database of the Mid-
west Manufacturing Tndex (MMI). In the first
part of this study, three nonparametric meth-
00s for constructing indexes are presented. In
simplest terms, nonparametric indexes are es-
sentially weighted averages of two inputs—
labor and capital services, the major compo-
nents of output. (Al indexes currently in use
are nonparametric models, in that the WeI?htS,

or parameters, do not require empirical estima-

tion.) In the second part of this study, five
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Refinements in modeling industrial inputs
and output can produce big gains
in the accuracy of a regional index

parametric. models_are tested, usm? standard
econometric technigues, to estimafe empiri-
cally the relationship between output and its
inputs. The objective of each part is to deter-
mine which method can most accurately
forecast output two years ahead. In the con-
clusion, an overall comparison of the eight
methods is made.

The most commonly used method for
constr_uctmg manufacturing indexes was devel-
oped in 1970 by the Federal Reserve Bank of
Atlanta.2 The Atlanta method, which is a
nonparametric method, has become the stan-
dar ap%roa,ch, largely because of a study by
Fomby.3 His study, which reviewed various
methods for constructing indexes, found that
the Atlanta method outperformed both par-
ametric and other nonBarametrlc methods, In
taking a fresh look at both parametric and
nonparametric methods, however, this study
concludes that alternatives do exist that are
easy to use and more accurate than the
Atlanta method.

Fomby’s experiment on the accuracy of
manufacturing indexes is reproduced here with
several modifications, First, tests of forecast-
in accuracy are limited to two Years ahead,
rather than the five-year forecast in the Fomby
study. Since data used in constructing the
Indexes are ,rarel%/ more than two years out of
date, the ability fo forecast beyond two years is
seldom requiréd to extrapolate existing data to

Philip R. Israilevich and Robert H. Schnorbus are
economists and Peter R. Schneider is atechnical
support programmer at the Federal Reserve Bank
of Chicago.
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the present date. With only thirteen annual
observations to build the indexes, a two-year
]fcorecas% will be more accurate than a five-year
orecast.

A second fundamental change is the selec-

tion of individual manufacturing industries for
modeling, as opposed to the a?%egated manu-
facturing sector.4 Industries af the two-digit
level of Standard Industrial Classification
(SIC), e.0., primary metals or transportation
equipment, could have growth patterns sub-
stantially different from the manufacturln%
sector on average, and the accuracy over the
forecast period can be improved by capturing
tho_seddlverse patterns over the estimation
eriod.
d The third and major innovation of this
study is the introduction of a new variable—
payroll eamings. Payroll earnings are an im-
portant component in constructing regional
Indexes. However, the variable has thlcaIIy
been aPprOX|mated, despite the fact that pay-
roll data are available monthly in the Bureau
of Labor Statistics’ (BLS) Eniployment and
Earnings publications. Incorporating the pay-
roll variable into the analysis requires some
modification of the traditional neoclassical

ory %owe,r of the model by introducing more
variables into the analysis; ,

The eight models (five parametric and
three nonparametric) developed in this study

are tested over the period 1972-85. For the in-

sample period (from 1972 through 1983),
models are estimated, usm% data from the
Annual Survey of Manufac urln(]l (ASM) data.
For forecasts of the out-of-sample period
E1984 and 1985)r only data rePorted by the
LS are used. The object of the test is to
determine which model generates the lowest
mean absolute error for the estimates of total
manufacturing output (i.e., value added) in
1984 and 1985, when compared to the known
out-of-sample values. For this study, only
annual PijeCtlonS are made. Howegver, in
reality the data allow one to make. monthly
interpolations between annual projections of
the estimated model. The monthly estimates

are the_ultimate objective of regional manufac-

turing indexes.

Nonparametric models

_The nonparametric methods of forecasting
regional manufacturing output can be con-
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{)roductlon function, but increases the explana-

trasted bg two approaches; the Atlanta, method
and the Chicago method (nonparametric ver-
S|on2. Because of underlying similarities of
the two models, the Atlanta method will be
described in detail, while the Chicago method
will be discussed only where it differs from the
Atlanta method.

To begin with, the Atlanta method breaks
down the value of output,(reﬁresen_ted by value
added) for each industry in the relglon Inito two
basic components—total cost of [abor and total
cost of capital services, The capital services
component includes other factors, such as
business services and overhead costs, as part of
value added. Other factors, such as cost of
enerqy and materials, are already excluded
from Shipments to derive value added. A
nominal values are deflated by industry-spe-
cific price deflators in order t0 create “real”
values.5 ,

As the first model to be tested for its accu-
racyé, the basic equation of “real” output for
each regional industry takes the form of the
Atlanta"method:

1)h VA = (SI*Q1*L) + (Sk*Qk*K)
where:
VA= re%ional output (measured by
value added in constant dollars) _
SL=payroll earnings per value added in
constanit dollars (or share of labor)
L = total hours worked (amount of physi
cal labor mpu(t} _
Q1= value added per L in constant dollars
roductivity of labor) _
K=1- SL(share of Capital services)
K = kilowatt hours (proxy for amount of
capital services) _
(k= value added per K in constant dollars
(productivity of capital services).

Since deflated ASM values for value
added and payroll were used for the in-sample
period (1972-1983), Equation 1 leads to an
Identity, i.e., value of output must equal the
value of all inputs. However, projections of
the out-of-sample years (i.., 1984-1985) re-
quired some assumptions about the trends in
labor and capital shares (SLand Sl?_ and the
trends in labor and capital productivity (Q: and

K. FoIIowmgi the Atlanta convention, factor
shares were held constant at their 1983 levels.
The productivity adjustments were allowed to
grow at their average annualized rate of
growth between 1972 and 1983, That is:

ECONOMIC PERSPECTIVES



SL84 - SJ.BS - SL83

SK84 = SK85 - SK

R G8: omor
98 St

The Chicago_method introduces. monthly
BLS payroll earnings data to approximate
ASM payroll earnmgs. Interestingly enough,
the prodct of SLand QLIS smp%y the price of
|abor, or the average waqe rate for the industry

remembering that payroll earning is simply
the price of labor times hours worked). The
product of SKand QKis the price of capital
services, Since L and K are known, the model
Is essentially t_rylr{R/to predict input prices on
an ad hoc basis. While the PI’ICG of caPltaI
services remains unknown, the Prlce of labor,
l.e., wage rates or average hourly earnings, has
long begn known and is"even available on a
monthly basis, Furthermore, the cost of [abor,
or Wa%e rate times hours, worked, is readily
available as p,a%/r_oll earnings, generated b

BLS along with its collection of employment
and hours Giata. In other words, one key vari-
able over the forecast period does not have to
be predicted, which theoretically should re-
duce forecasting errors. , ,

For the calculation of capital services
costs in the Chicago method, two different
aPproaches can be used. The first approach
strictly parallels the Atlanta method. “As such,
]ghe second model to be tested simply takes the
orm:

2) VA=PAY + (Sk*Qk*K)
where: PAY = payroll earnings.6

The second approach is a ‘substitution’
ap?roach that can assume a linear relationship
between the year-to-year change in the relative
price of capifal to labor and the capital-labor
ratio. That is, one can start with the following
regression:

)RR

where: S
P%: price of capital in perigd t
PKt=price of capital in period t-1
PLL= price of labor in period t
PLt, = price of [abor in period t-1
K =amount of capital In period t
K", =amount of capital in period t-1
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L =amount of labor in period t
L, =amount of labor in Perlod t-1
b = regression coefficient.

The above equation is then estimated over
the in-sample period. The price of labor is
calculated by dividing payroll by the amount
of labor. The Prlceo capital, likewise, is
equal to the total cost of capital divided bz the
amount of capital. . Using,the estimate of b (b)
and the known variables in the above equation,
an estimate for PK(PK) can be calculated:

3) PK- b* [(KULY/(K-L/L-1)]
* [(PUR, * Rd] _
The estimate for total cost of capital serv-

ices would be PK* K. The third model to be
tested, therefore, take the form:

§) VA=PAY + (PR K)

The potential advantages of the Chicago
method (gither Equation 2 or 4) become appar-
ent in a comparison with the Atlanta method
(E(iuatlon 1). To begin with, the Atlanta
method makes ad hoc assumptions about the
growth rates of the factor shares and the pro-

uctivity ad%Jstments., In particular, the use of
1972 as the base year in the calculations of
rates of change in factor shares and productiv-
IY aczi‘Justments over the projected period |
(1984-85) has no basis in theory. Calculating
a rate of chan%e over the longest period allow-
able by the data would seem Intuitively to give
the hest estimate by avoiding short-term djs-
ruptions to the trerds. But, in fact, not only
does_changm? the base year result in different
P{edICtIOHS of regional output, for some indus-
ries the prediction is more accurate if only the
most current years are used and for others'the
best results are provided by using onl1y ty)ears in
the latter half of the sample period. Table 1
presents the results of the mean absolute errors
using each of the years in the sample period as
ahase. Simply put, there is ng single “best”
year that can be chosen that will serve as the
appr(T)prlate base year for all industries.

. The Chicago'method does not take the
arbitrary approach of handling share and pro-
ductivity factors contained in'the Atlanta
method, at least for its calculation of the labor
component. Using the BLS hours and earnings
data, a current figure for ?alyroll earnings can
be calculated. Unfortunately, that payroll
number has gone through several adjustments
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TABLE 1

Mean absolute errors of 1984-85 projections for various base years:
Atlanta method (Equation 1)

(percent)

Industries Base year

by SIC 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982
20 7.78 5.42 5.36 5.50 6.86 5.82 5.39 4.61 4.05 3.26 4.04
24 8.36 10.28 10.10 8.10 9.48 8.53 10.21 17.81 15.66 17.86 12.57
25 7.84 8.45 7.02 6.37 5.34 7.68 7.48 7.62 7.64 2.28 7.38
26 3.71 4.31 4.16 2.16 1.92 3.48 4.70 2.88 3.58 1.26 10.90
27 4.00 4.66 2.64 1.21 1.00 1.39 1.35 4.12 7.50 10.00 12.44
28 1.48 1.24 2.80 5.88 6.62 7.22 6.70 9.35 12.27 19.78 20.88
29 29.36 34.24 27.21 23.14 31.10 33.80 41.97 7.60 40.16 10.75 12.93
30 7.26 7.84 7.58 4.86 1.55 7.19 5.38 1.32 5.31 5.58 1.08
31 7.00 6.88 7.29 7.56 7.96 7.94 7.18 14.97 16.42 20.91 17.48
32 8.64 9.48 7.75 6.28 5.82 6.34 7.42 5.97 2.29 5.02 4.02
33 16.67 17.00 16.82 13.60 14.65 14.66 16.98 12.72 12.62 12.56 6.69
34 1.40 1.46 2.16 3.14 2.58 2.62 3.62 6.99 11.66 13.86 10.00
35 6.76 7.76 7.74 5.48 5.81 7.02 7.86 8.62 4.72 6.72 4.31
36 6.74 7.21 6.96 5.08 6.82 8.60 9.44 10.00 7.12 4.61 2.26
37 16.70 16.20 17.46 18.12 16.40 17.00 17.03 15.58 25.18 28.50 35.66
38 8.20 9.94 10.44 7.86 7.94 7.57 7.96 8.08 4.56 4.96 12.95
39 1.56 121 1.65 2.60 1.40 2.48 1.86 2.62 15.84 14.46 2.87
Total 8.06 8.06 8.20 7.52 7.76 8.34 8.68 9.00 10.33 11.89 11.96

SOURCE: Federal Reserve Bank of Chicago.

(described. in footnote 6) and these adjustments
may not yield a close enough correlation to
ASM E)_ayroll earnings to generate a better
prediction than the Atlanta method.

Anather option offered by the Chicago
method is the choice between an ad hoc pro-
jection of the total cost of capital Services and
a F_roj_ectlon with a theoretical foundation.
Utilizing basic economic the_orY, one would
expect a decrease in the capital-labor ratio, if
there is an increase in the relative price be-
tween capital and labor. In other words, the
substitution aBproach gEquatlon 4) can treat
capital and labor s substitutes.

The results of the tests to determine mean
absolute error in the projection of value acded
with a nonparametric approach are not encour-
aging. Indeed, as shown in Table 2, the At-
lanta method did better than either of the mod-
els using the Chlcaﬁo method. However, it
was equally clear that the results were again
not consistent across all industries. Sone
industries did much better usm% the Chicago
method than the Atlanta method, and somé
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Industries did better usmg1 the Atlanta ap-_
Proach_for projecting total capital costs within
he Chicago miethod, even though the Atlanta
method sfill provided the best overall model
for constructing the manufacturing index.

Parametric models

. Five parametric models are derived from a
microeconomic foundation. As opposed to ad
hoc methods, a microfoundation makes the
results th_eoretlcalle( consistent, offers straight-
forward mterP_reta lon of the parameters, and
presents additional material for microecon-
omic analysis. A traditional Cobb-Douglas
(C-D) production function is initially aPplled
0 the sample data set, in order to repea
Fomby’s experiment.  However, unsatisfactory
results necessitated some changes that resulted
in a C-D-type model and a nonlinear model,
both of which use L, K, and time as the 0”'K
exogenous Variables, For the first model, the
restriction of linear homogeneity is removed
from the traditional C-D model to derive a
generalized C-D model. For the second
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model, even greater nonlinearity is introduced
through a functional form that allows for vari-
able returns to scale and variable elasticities of
substitution, hased on the model introduced by
Vinod.7 Finally, a set of three models using
the Chicago method (parametric version) are
devised t0 incorporate payroll data, by utiliz-
ing a translog production function, based on
the model developed b%/ Christensen, Jorgen-
son, and Lau with all the traditional restric-
tions on the translog coefficients.8 _
To_beggn with, the most basic, parametric
model in this analysis_is a generalized C-D
model, where no restrictions on the sum of the
coefficients, aLand aK are imposed. As the
fourth model in the series to be tested, then,
the generalized C-D model takes the form:

5 InVA=a0+a InL+aKinK +all
where In = logarithmic values of variables

t = time trénd _
#The time subscripts on variables are dropped
or convenience.)

Another parametric model is a nonlinear
model that includes the product of logs of
labor and capital in addition to the traditional
C-D variables. As the fifth model to be tested,
the nonlinear model takes the form:

6) INVA=a0+a InL +aKinK
+aKinL InK+aT

‘Both this model (Equation 6) and the
earlier model (Equation ‘? present capital and
|abor as the only observed regressors (besices
the time trend). _

As mentioned above, the Furpose of this
analysis is to introduce payroll data into the
forecast of the out-of-sample period. This
Purpose can be achieved by manipulating a
franslog production function of the genefal
orm:

7) InVA=a0ta InL +aKinK +alK
NLInK +5all(InL)2+ 5
ak(In K)2+ alT

The first half of the right-hand side of the
e%uatlon Is identical to Equation 6. The quad-
ratic terms in the second half of the equation
add flexibility to the model, but do not yet
introduce payroll data into the analysis.

_Three steps are required to incorporate the
variable, payroll earnings, into the anal¥3|s.
The first i to substituté DLK = InL - InK

FEDERAL RESERVE BANK OF CHICAGO
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TABLE 2

Mean absolute errors of 1984-85
projections for 1972 base year

reent)
Chicago Chicago

Industries Atlanta  w/Atl exten. w/subst.
by SIC (Eq. 1) (Eq. 2) (Eq. 4)
20 7.83 4.94 10.14
24 8.36 15.74 12.22
25 7.84 5.04 9.03
26 3.70 4.20 7.22
27 4.00 0.62 0.56
28 1.48 2.39 14.03
29 29.36 17.58 14.92
30 7.26 10.54 20.57
31 7.00 7.28 30.84
32 8.64 3.10 1.80
33 16.67 16.76 23.25
34 1.40 2.08 0.28
35 6.76 2.13 2.26
36 6.74 5.44 6.83
37 16.70 25.42 39.18
38 8.20 9.68 19.59
39 1.56 2.76 1.48
Total 8.06 8.20 13.31

SOURCE: Federal Reserve Bank of Chicago.

into Equation 7. Due to the restrictions im-
posed on the translog function, Equation 7
can now be rewritten as:

7) InVA- InK=a0+aDDLK -5 al
DLK2+ aTl

Note that this modification of the translog
form_reduces the number of variables in Equé-
tion 7 to the same number as in Equation 5
the unrestricted C-D form. This 15 especially
beneficial in the case of a small number of
observations (as is the case in this analklsm).
While a more general functional form than the
traditional C-D model, the translog model
with its parametric restrictions is not necessar-
ily more_general than the unrestricted C-D
model ‘Equatlon 6). _ _

_Inthe second step for introducing payroll
into the model, a derived demand for [abor
must be obtained. Assuming Shepard’s
lemma, the labor share (SL%equatlon can be
derived from the translog Equation 7):
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8) S=altallinL+aKinK

where the right-hand side of Equation 8 is
derived as the logarithmic derivative of VA in
Equation 7 in respect to labor (L). Equation 8
can be modified to:

8) SL=alL+aKDLK

Substituting 8" into 7', one derives:

9 InVA-In K=a0+S DLK + 5an
DLK2

In addition to the traditional regressors of
labor and capital, Equation 9 now includes the
gayrol,l variahle (as part of Sf.  Note that the
, Variable is observed for the in-sample pe-
riod (1972-83), but is not observedfor the
forecasting period (1984-85). The problem
IS to find & way either to estimate a value for
St, or to get it out of the equation without
Iosmg the pa}yroll variable. |

or the final step, three variations of
Equation 9 are found to solve the problem,
while accomplishing the purpose of including
the Payroll variable.” As such, Equation 9 is
the fundamental equation for this paper. For
the first variation, payroll earnings (PAY) is
assumed to have the Same variations as the
share of [abor, so that PAY can be substituted
directly into the model as a proxy for Sr- As a
result,"Equation 9 is modified to’become the
sixth model to be tested, with the form:9

10) In VA -In K= a0+ alDPAY*DLK +
5alLDLK2+ 4 DUM*T
Where _
DUM =0 if< 1982
= 1if> 1982

Utilizing Equation 10 and payroll earnings
data, one can forecast the S variable in Equa-
tion 9. For the experiment, Equation 9 is esti-
mated and then VA is predicted, using fore-
casted SL._For estimation of Equation 9, one
has 1o realize that  may deviate from the
‘true” share variable, dug both to assumptions
imposed on the translog coefficients and to
measurement errors. Therefore, the share
variable is treated as a regressor in Equation 9.
Equation 9 now becomes the seventh model to
be tested, with the form:

1) In VA — In K = a0+ aPSLDLK +
alLDLK2
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For most of the industries, the coefficient,
ad) is significantly different from unity, The
nominator for 5, Ke PAY) is derived from the
BLS data and the denominator (VA) is esti-
mated from Equation, 10, _

Finally, by substituting S( = PAY/VA into
Equation 9 and rearranging terms, one can
derive the eighth and final”model to be tested,
with the forn:

12) F=VAInVA- (InK+an+ 5all
DLK2 VA - DUM*PAY =0

All variables in Equation 12 are observed
for the out-of-sample period. Therefore, after
estlmatlng{ Equation 9, Equation 12 can be
solved with respect to VA, in order to get fore-
casts for the out-of-sample period.  Nonlinear-
ity with respect to VA in this equation does not
Fresent a problem, since function F has only
Wo roots. This can be inferred from the first
derivative of F with respect to VA:

13) Fa=In VA + constant

For practical purposes, VA is always
greater than one, which insures the chaice of
One root, _

In all, five parametric models are tested
and five sets of forecasts are derived. Errors
of forecasts are recorded in Table 3. A plus
sign indicates the minimum value of the fore-
castln% error for each industry. At the bottom
of Table 3, weighted sums of errors are pre-
sented. V\/elghts are derived from shares of
value added Tor each industry for 1985. Errors
in Table 3 are mean absoluté errors, combined
for 1984 and 1985, Errors of each procedure
correspond to the indicated equation,

Amon(]; the parametric models, the use of
only capital and Tabor variables fails to im-

rove upon the accuracy of the Atlanta method
equation 1). This is consistent with Fomby’s
results. Moreover, only two industries §SI
26, paper and paper products, and SIC 34,
fabricated metals) have the best results using
either equation 5'or 6. _ ,

The main objective of this analysis, how-
ever, is to determine whether the new variable,
payroll, is beneficial to the index. Here, two
models using the Chicago method (Equations
10 and 11) did better than models using only K
and L. as exogenous variables. Equation 10
?rowdes the Smallest error, only 7.3 percent
or the combined two Years. Irideed, this error
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TABLE 3
Mean absolute errors of 1984-85 projections, parametric models

(percent)

Models w/K & L Translog model w/K, L & PAY

Generalized PAY as proxy SlLas regressor Nonlinear
Industries C-D model Vinod model for SLmodel model model
by SIC: (Eq.5) (Eq.6) (Eq. 10) (Eq.11) (Eq.12)
20 0.134 0.126 0.071 + 0.103 0.106
24 0.074 0.085 0.187 0.069+ 0.156
25 0.068 0.073 0.009+ 0.021 0.168
26 0.033 0.014+ 0.023 0.017 0.017
27 0.052 0.126 0.046+ 0.084 0.123
28 0.228 0.229 0.154+ 0.291 0.256
29 0.364 0.278 0.179+ 0.366 0.555
30 0.051 0.034 0.031 + 0.158 0.145
31 0.229 0.093 0.159 0.119 0.090+
32 0.115 0.137 0.026 0.016 0.010+
33 0.224 0.226 0.297 0.124 0.026+
34 0.063 0.059+ 0.061 0.102 0.087
35 0.061 0.092 0.024+ 0.087 0.173
36 0.030 0.031 0.029+ 0.064 0.139
37 0.118 0.132 0.084 0.023 0.019+
38 0.077 0.032 0.025+ 0.047 0.239
39 0.052 0.063 0.024 0.051 0.023+
Total 0.100 0.107 0.073 0.093 0.115

NOTE: Plus sign (+) denotes lowest error per industry among parametric models.

SOURCE: Federal Reserve Bank of Chicago.

i5 0.8 percentage points lower than the Atlanta
method, which”represents an improvement of
10 percent over the accuracy of the Atlanta

method. Thus, if one is looking for a paramet-

ric method to construct indexes that is still
relatively straightforward, Equation 10 would
provide an index with better accuracy than the
Atlanta method. Based on the data sample
used in this study, therefore, Fomby’sfinding
that nonparametric models outperform par-
ametric models is rejected.

Finally, if one would choose the best re-
sults for ech industry among the five par-
ametric models in Taple 3, based on the a
posteriori results (indicated bX 3Dluses), the
total error is reduced to only 4.3 percent for
the combined two years—roughly half the
error generated bY the Atlanta méthod. An
error of this small magnitude (averaging about

2 percent per )rearz IS a substantial accomplish-

ment and would strengthen the credibility of
regional manufacturing indexes.
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Building a better model

The basic findings of this study can be
summarized as follows. First, in re?eatmg
Fomby’s analysis, of the accuracy of manufac-
turing indexes usm% the same variables but an
entirely different set of data, this study derived
identical results—the simple Atlanta method
provides better results than any other nonpara-
metric method or parametric method. Second,
however, when the new variable—payroll
earnings—is added to the models, Fomby’s
results are completely reversed. With the new
variable, the paramefric models do better than
nonparametric models. Finally, and most
importantly, the study finds that no single
method can be found that Produced, the lowest
mean absolute errors for all industries in the
set. In other words, even better results can be
obtained by modeling each industry individu-
ally to find the lowest predicting efror, and
thén combining all the industry ‘series into an
aggregate manufacturing index, hased on
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welghts derived from each industry’s share of
total value added. _ ,
The results of this study are interesting
from a purely academic perspective, but they
have a very direct application as well. As
regional manufacturing indexes gain wider
usage hoth inside and outside the Federal Re-
serve System, the accur,acyf of these indexes
will become an increasingly important issue.
As more indexes are tested for the best mod-

FOOTNOTES

‘See, for example, Chicago Fed Letter, Federal Reserve
Bank of Chicago; The Southwest Econom?, Federal Re-
serve Bank of Dallas; Mid-Atlantic Manufacturing Index,
Federal Reserve Bank of Philadelphia; Cross Sections,
Federal Reserve Bank of Richmond; and Economic Trends,
Federal Reserve Bank of Cleveland, various issues. In-
dexes also are incorporated into analyses of business
conditions of District economies. See, for example, Is-
railevich and Schnorbus (1988) and Schnorbus and Is-
railevich (1989).

Bee Pym, C.S., 1970,
‘See Fomby, 1986.

4The total index is then calculated as a weighted average of
all the industries (seventeen, in the case of the MMI), using
each industry’s annual share of total value added in the
region.

5The amount of physical output Produced in a region is
approximated by the current dollar value of shipments less
cost of materials (i.e., value added) that is adjusted for
inflation. This method of approximating “real” output is
vulnerable to a variety of problems that are common to
deflators, but for which there are few alternatives. For
further discussion, see A.S. Giese, (1989).

‘While BLS employment data cover both the number of
production and supervisory workers in the same way as
ASM employment, BLS coverage of payroll earnings
differs from ASM coverage. BLS earnings data cover only
production workers. Therefore, a two-step adjustment
needs to be made to the BLS earnings data in order for
them to represent earnings of total employees on an ASM
basis. First, using ASM data from the in-sample period, a
ratio of total earnings to production earnings can be calcu-
lated. Then, using this ratio, the following adjustment to
BLS production earnings per worker can be made:

EARN’= EARN * TEB3/PES3 * [1 + {(TE83/PES3/
. TETZPETD) - 1]
ere:

TE83 = total earnings in 1983 (ASM data
TET2 = total earnings in 1972 (ASM data
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els, discoveries and innovations can be quickly
incorporated into other regional indexes.
Work currently underway to revise the Mid-
west Manufacturing Index builds on the
knowledge gained Dy this study and is ex-
Pect_ed to' improve significantly the accur,acY of
he index. The ultimate goal of research in this
area should be to develop regional indexes that
have as much Cf&dlblht){ as the Federal Re-
serve Board’s Index of Industrial Production.

PES83 = production earnings in 1983 EASM datag
PE72 = production earnings in 1972 (ASM data
EARN = production earnings per worker in 1984-85
(BLS data)

Second, payroll earnin?s on a ASM hasis (RPF{E) for total
employment is then calculated by multiplying the adjusted
earnings (EARN') by total employment (EMP) from BLS,
such that:

RPBS= EMP * EARN".

An additional, adjustment is made to account for differences

in samPIing hetween ASM and BLS data, which was dong in
the following manner:

RPASM= DUM + bRPBS
where:
DUM = 1, if year < 1975

0, if year > 1975
RPuls = real payroll earnings (BLS data)
RPasm= real payroll earnings F&ASM data)
b = regression coefficient on RPY{

%he estimate of payroll earnings to be used in the model,
en, is:

PAY =h' * RPbls
where:

PAY = calculated value of real payroll earnings
b' = estimate of b

TSee Vinod, 1977.
"See Christensen, et al (1973).

"Because payroll data are provided by both ASM and BLS,
alternative selections of this variable are created for the in-
sami)le period. (For the out-of-sample, only BLS data are
available). The differences between the BLS and ASM
sources were greater at the beginning of the period than at
the end of the period. The two last years of the in-sample
period represent the beginning of a new business cycle. For
these two reasons, payroll for the 1982 and 1983 period was
adopted from BLS. This, in turn, requires the addition of a
dummied time variable, DUM*t.
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Testing the "spread"”

Robert D. Laurent

[ The 1980s have been difficult
I ears for monetary policy.
hrough the 19705, poli-
cymakers had increasingly
relied on c,hang?_?s In monetary
growth rates as a policy quide. However, the
relationship hetween mone ?rqvvth and the
real economy appeared to deteriorate and
become less reliable in the early 1980s. In
response to this problem, two basic approaches
are possible. One may try to repair the mone-
tary a%greg%tes or oné may look for a new
indicator. "The notion here is that the monetary
authority would find useful a leading indicatof
of the réal economy which is also to some
extent under its influence.

The second course was followed, and a
new indicator suggested, in an article pub-
lished n this review at the beginning of 1988.1
That study showed that the “interest-rate
spread”—the difference between the yields on
a long-term government bond and overnight
federal funds (on a bond-gquivalent ba3|s()]—
increased hefore real GNP accelerated and
decreased before real GNP decelerated. The
eread performed better in forecasting future
changes in real GNP over the period
1964-1986 than many different monetary
aggregate growth ratés and a few other interest
rate-based Indicators. Perhaps most important,
the Spread forecast hest even over a truncated
Perlod ending in 1979, before the time when
he monetary aggregates are widely thought to
have deteriorated. ,

Although the results of the earlier study
seemed to indicate that the spread would be a
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The difference between interest rates on
long Treasuries and the fed funds rate looks
like a useful economic indicator;

if so, 1989's "soft" landing may be

harder than many hoped for

pr0m|s_|n? monetary policy indicator, the evi-
dence in that stud}/ is hardly conclusive, The
fundamental problem is thdt the same data
used to formulate a hypothesis cannat simulta-
neously be used to test that hypothesis.
Economists have deveIoFed Elaborate tech-
niques that attempt to establish whether a
relatignship observed over some past data is
significant, YEt the history of economic re-
search is full of examples of relationships that
have tested as significant over past data only
to fall apart as soon as they were applied to
new data. The earlier study attempted to re-
duce the probability of accepting a spurious
relationship by estimating onIY with data
available at thie time a forecast would have
been made, but nonetheless it remains a study
based only on data that had already been ob-
served. The onIY true test of a relationship is
its ability to explain new data, The surest way
to test a relationship on new data is to use the
relationship to forecast the future.2 This paper
examines the forecastln% performance of the
Interest rate spread on the data that have ap-
peared since the data used in the earlier stuay.
The first section of this article examines
some general characteristics of indicators and
some specific properties of the interest-rate
spread developed in the earlier study. The
second section takes a detailed looK at the
forecasting performance of the spread over
recent years. The third section looks at the
current level of the spread and its implications

Robert D. Laurent is a senior economist at the
Federal Reserve Bank of Chicago.
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for future economic activit¥_. The last section
discusses some of the beneits of the spread for
monetary policy.

The spread as an indicator
Indicators ?enerall are not used to fore-

cast specific values of the variables in which
one is interested. Rather, indicators are used
to obtain a general idea of the direction of
movement in such variables. For example, the
index of Ieadm? indicators typically is not
used to forecast the specific Provvth rate of
future real GNP. Instead, rufes of thumb based
on movements in the index are used to give a

eneral idea of movements in real GNP, e.g.,

ree consecutive down months for the Index
presage a recession. Some indexes designed to
predict future movements in the stock market
consist of the number of individual indicators
moving up minus the number of individual
indicafors moving down. This kind of incex is
considered to have given a significant signal
when a preponderance of the Indicators move
in one direction, Thus, indicators are a short-
hand way of tP/_lng to forecast movements in
the variable of interest. _

Economic theory suggests that no single

economic variable serving as an indicator1s
likely to predict the real GNP of a complex
ecoriomy accurately. For example, although
the rate of change in real M2 is used by some
analysts as a méasure of monetary foollcy and
IS also a companent in the index 0 Ieadln?
Indicators, it is well known that factors affect-
ing the demand for mone¥\‘alter the impact of
money changes on real GNP, Any hope of
accurately forecasting growth in real GNP
requires mcorporatln% e effects of factors
such as the opportunity cost of hoId,mgI money
balances. The practice of using a smg e vari-
able as an indicator is a reflection of both the
desire to keep an indicator simple and the
difficulty of |mProvmg an indicator while
incorporating other factors.

_In order to compare the performance of
various indicators it is helpful to find some.
way to quantify their predictions. The earlier
study, in an admittedly. gross simplification,
estimated a linear relatlonshg) relating changes
in real GNP to a constant and as many as eight
lagged quarterly values of the indicator. The
specific coefficients in the relationship were
estimated by ordinary least squares regressions
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usm([z only the data that would have been
avaifable 'when the forecast of a given ciuar-
ter’s real GNP was made. The different forms
of each relationship were tested by how theY
would have forecast real GNP growth over the
Berlod 1964-1986. This period was chosen

ecause it was the longest period over which
data for all the monetary aﬁgregat,es and inter-
est rates that were used n the earlier tests
were available. _

When tested in the manner described
above, the best model (as measured by the
root-mean-squared error of forecast) for each
indicator was found to include only"one or two
lagged values of the indicator. The two equa-
tions at the top of Table L show the best forms
of the equation for the interest-rate spread and
the best of the money growth rates (real M2).
The first equation indicates that the growth In
this quarter’s real GNP is affected only by the
spread between the long-term bond rate dnd
the federal funds rate two quarters earlier. The
second equation indicates that the growth in
real GNP next quarter is affected by the rates
of growth_in real M2 in this quarter and last
quarter.3 The hottom two equations in Table 1
give the specific coefficients one obtains by
estimating these relationships over the ﬂerlod
from the Second quarter of 1961 throu% the
first quarter of 1989. These would be the
etﬁatlons used to estimate the %rowth In real
GNP for the second quarter of 1989,

The linear relationships between the indi-
cators and real GNP growth is a simplification
In yet another respect. The monetary authority
has wide latitude to set the rate of change in
real M2 or the spread between a long-térm
bond rate and the fed funds rate over sustained
periods of time. Does this mean the monetary
authority can change the real growth rate of
the econ_omK over Sustained periods of time?
Economic theory su??ests that the answer {0
this question is no. Tf the monetary authority
tried to implement a policy that produced a
faster-than-sustainable level of growth in real
income it mlﬁht succeed for a time, but even-
tually the poficy would produce accelerating
levels, of inflation. This would eventually lgad
to a disruption in the functioning of mongy in
the economy and a reduction in'real income.

_Thus, the linear relationship between a
pollq{ indicator and real economic ?rowth IS
usefuil only as long as it does not collapse
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TABLE 1

General and specific forms of the linear regression
relationship between real GNP growth
and monetary policy indicators

General form

Interest-rate spread

PCRGNP = const. + c2* r20mffr 2

Percent change in real M2

PCRGNP = const. + cl * pcrM2, +c2* pcrM2 2

Specific form

(estimated with data from 196111-19891)

Interest-rate spread
PCRGNP =3.027 + 1.154 * r20mffr2

Percent change in real M2

PCRGNP = 1.825 + .326 * pcrM2 , +.130 * pcrM22

Glossary of variables

PCRGNP = Quarterly change in real GNP at an
annual rate.

r20mffr = Interest rate spread in percent, the linked 20-year-30-
year constant-maturity treasury bond rate minus the federal

funds rate (on a bond-equivalent basis).

pcrM2 = one plus the percentage change in M2 in the quarter at
an annual rate, divided by one plus the percentage change in the

CPI over the quarter at an annual rate minus one.

subscripts =the number of lagged quarters.

because policy has been pushed to an extreme.
An analogy may,hel? clarify this situation.
One might describe the relationship between
the pressure exerted on_an accelerator and, the
ve_IocnK of an automobile as a linear relation-
ship where a gilven increase in pressure in-
creases velocity by the same amount, regard-
less of its initial level, Clearly though, there is
some point at which further pressure on the
accelerator no longer produces the same in-
crease in velocity; and just as clearly there is
some point at which further easing in the pres-
sure no longer produces the same decrease in
velocity. The lingar relationship holds as long
as one I in the middle range but is not likely
to hold at extreme values. “The same also is
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true of indicators of the effects
onNan)onetary policy on real

The #ustlflcatlon for the
specific form of the spread was
presented in more defail in the
earlier study, but a brief de-
scription is"provided here. The
Feceral Reserve implements
policy by affecting a short-term
Interést rate Jspemflcally, the
overnight federal funds rate(]. It
Is universally acknowledge
that policy is made tlﬁ;hter by
raising and easier by Towering
this rate. However, history
shows that the same level of the
fed funds rate can be expan-
sionary In one economic envi-
ronment and contractionary in
another environment.

A clug is provided by the
relationship between very
short-term rates heavily influ-
enced by monetary policy and
|ong-term rates that are most
instilated from monetary pol-
icy. The lower is the short-
term rate relative to the long-
term rate, 1.., the steeper the
yield curve, the more expan-
sionary is policy and the more
rapid is expected future real
economic growth.4 The federal
funds rate 1s the obvious choice
for the short-term rate. The 20-
year constant-maturity Treas-
ury rate was chosen as the long-term'rate be-
cause it was the Iongest constant-maturity
TreasurY_ rate available for an extended period.
The earlier tests covered the period 1964-1986
because that was the [on?est period over which
all the alternative indicafors were available,
with 1986 being the last year the ZO-Y_ear con-
stant-maturity Treasury rate was published.
_Inorderto test thé performance_of the
Interest rate spread beyond 1986, it is neces-
sary to find a Ion?-t_erm rate to replace the 20-
Year constant-mafurity Treasury rate. The
hreg Ionqest constant-maturity Treasury bond
rates available for any portion”of the last 35

ears are the 10-, 20+, and 30-year rates. As
igure 1 shows, there are no substantial differ-
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FIGURE 1

10-, 20-, and 30-year constant maturities

percent

ences in the patterns of these three rates, so
Predlctlons usm? these threg rates as the long-
erm rate are not likely to differ greatly. A
series for the Ion? raté was constructed by
taking the longest constant-maturity Tredsury
rate dvailable at any time. This series, with
the 20-year rate through the first quarter of
1977, and the 30-year rate since, is used to
carry_the analysis of the spread past 1986.
Figure 2 plots real income and the spread
between the linked 20-year-30-year bond rate
and the federal funds rate over the period
1955-1989. The figure shows that for major
moves, the spread %enerally behaves as ex-
pected, narrowing before economic_ activity
slows and widening hefore economic activity
accelerates. The figure also indicates that the

range of the sBread over this period gon a quar-

terIY average asis()) has been from +3.05 ger-
centage points (+305 basis points) to -5.6
percentage points (-561 basis points). Yet the
distribution is skewed over that range so that,
despite the fact that 65 percent of the range 15
In negative territory, only 26 percent of the

observations are negative. The mean quarterly

average reading is +37 basis points, re more
than three-fifths of the observations lie above
the mean. The half of the observations he-

tween the 25th and 75th percentile lie ro_ugzhly
between 0 and +170 basis points. The picture

EDERAL RESERVE BANK OF CHICAGO

Is one in which the spread is typically positive
but occasionally goes very negative,

Figure 2 gives a broad persgectlve of the
relationship. However, it must be remembered
that the GNP of a complex economy s af-
fected by many factors outside the control of
the monetary uthority. The relationship be-
tween the spread and eal GNP is likely to be
disturbed by these factors. Thus, the spread
will not predict real income precisely. It may,
nonetheless, be useful.

BY pIottmq the ?rowth in real GNP and
separate monthly dafa for the two components
of the spread, Figure 3 allows a more Cetailed
short-term analysis of the behavior of the
spread and its relationship to growth in real

NP over the expansion of the last six years.
The bars in the fHure plot the annual rate of
%rowth in real GNP for each quarter, and the

ottom ling plots the spread.

Recent behavior of the spread

_In October. 1982, the Federal Reserve
shifted emphasis from an operating procedure
based on nonborrowed reserves back toward
its pre-1979 procedure focused on money
market conditions. This shift occurred dt a
time when the economy was coming out of the
deep 1981-82 recession and when interest
rates, both short and long, were falling. The
fall in the feceral funds rate had generally
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FIGURE 2
Real GNP and the spread

billions of dollars

been steeper than the fall in long-term bond
rates through 1982. The spread, which had
been _ne%atlve,, turned positive in July 1982 and
remaing

ary, 1983, the fed funds rate of 9.0 percent was
historically high, but it was not high relative to
the 30-year bond rate of 10.6 percent.5 In the
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positive the rest of the year. In Janu-

percent

fourth quarter of 1982, real GNP grew for only
the second time in five quarters, but at onI)f/ a
slim 0.6 Percent rate. I the first quarter
1983 real GNP rebounded to grow at a 35
percent annual rate.

_The federal funds rate rose about 100
basis points between the beginning of 1983

ECONOMIC PERSPECTIVES



and February 1984, with the major part of the
increase occurring between May and August of
1983. The 30-year bond rate followed fhie
same pattern bt rose by about 130 hasis

points to about 11,9 percent in February 1984,
As often happens in the period |mmed|ate,lg
following a recession, real GNP grew rapidly
Fat an annual rate of 7.5 8percent) hrough the
ast three quarters of 1983,

In the first quarter of 1984, real GNP
expanded at the most ragld pace (10.7 9ercent
annual rate) of any quarter between 1978 and
the present. The federal funds rate rose at a
much quicker pace in early 1984, from about
10.0 percent in FebruarY to about 12.2 percent
by August 1984. Not all of this increase was
policy-Induced; under the Federal Reserve’s
operating procedure of the time, Continental
I[linois”solvency Rroblems had the effect of
independently pushing up the federal funds
rate. The 30-year raté rose even faster early in
the year but, &s Figure 3 shows, it peaked in
Jung (actually on a weekly basis in late May at
13.8 percent), and then began a steep decline.
The ave[a?e s;gread for May 1984 was +269
basis points. Through the months of Jung,
July, and August of"1984 the federal funds rate
rose while the 30-year bond rate was falling.
As a consequence, the spread closed ragldly
from +269 basis points in May to +39 hasis
points in August. This sharp narrowing of the
spread appears to have been assocjated with a
slowing of real GNP in the second half of
1984. Real GNP growth was 2.6 percent in the
third quarter and dropped to 1.7 percent in the
fourth quarter. _ _

From the third week in August until the
last week in December, the federal funds rate
fell from 12.3 percent to 8.2 percent, one of
the steepest declines. in the funds rate in a non-
recessionary period in history. Although the
30§/ear bond rate also fell through the'end of
1984, the steeper drop in the funds rate in-
creased the s%read from +39 basis points in
August to +284 basis points in December
1984. This widening in the spread apparently
reversed the impact of the earlier narrowing,
and the economy grew more rapidly beR‘mnmg
in the first quarter of 1985 when real GNP
grew at a 4. Percent annual rate.

Both the federal funds rate and the 30-
Year bond rate declined at about the same pace
hrough the first nine months of 1985, main-
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taining a relatively wide spread, in arange
between +230 and +290 basis points. Then, in
QOctober, the 30-year bond rate began to drop
In a move that was to become one of the
sharpest bond market rallies in U.S. h|stor¥.
From September 1985 to April 1986 the 3
year bond rate fell from 10.6 percent to 7.4
percent. All the reasons for this sharp decline
In long-term rates are not clear, but a precipi-
tous fall in crude oil prices and the passage of
the Gramm-Rudman law must have beencon-
tributing factors.

The steep fall in the 30-year bond rate that
began in the last quarter of 1985 and continued
into early 1986 had, as interpreted by the
spread, fhe effect of sharply tightening mone-
tary R0|I%y. The federal funds rate was
rougnly 8.1 percent in both Sef)t_ember 1985
and February 1986, but the fall in long-term
bond rates between these two dates caused the
spread to narrow sharlplg/ from +242 basis
points in September 1985 to +80 hasis points
In February 1986. With the plun%_e in oil
Prlces reddcing the threat of inflation, mone-
ary policy was free to lower the federal funds
rate.. Under the Fed’s operating procedure at
the time it was difficult for the funds rate to be
|owered without cutting the discount rate.6
Between February and August of 1986 there
were four 50-basis-point cuts in the discount
rate, These rate cuts succeeded.in lowering
the funds rate from 8.1 percent in Februar
1986 to 6.1 Percent in August. After the first
two discount rate cuts, the funds rate was 100
basis points lower while the 30-year bond rate
had fallen even more, so that by the middle of
April the spread had narrowed, as measured
weekly, to about +10 basis points. This sharp
narrowing of the sgread between September
1985 and April 1936 appears;to have also been
associated with a slowdown in economic activ-
ity. The second quarter of 1986 saw real GNP
decline slightly &-0.6 percent annual rate_z_and
the last two quarters of the Xear saw positive
but weak, growth (1.0 :and 1.4 percent annual
rates respectively). ,

The two discount rate cuts in Julg and
August 1986 were associated with a drop in
the Fed funds rate from 7.1 percent in June to
6.1 percent in September. These discount rate
cuts Were accompanied by a rise, rather than a
fall, in the 30-year bond rate. Between mid-
April and October 1986 the spread widened
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from +10 basis points to +170 basis points.
The spread was at this same level in March
1987, though a particularly extreme case of the
typical yearend rise in the funds rate produced
a sharp, but clearly temporary, narrowing in
the spread.7 o
oIIowm_? the widening of the spread
between April and October1986, the pace of
economic growth rebounded be%mnm in the
first quarter of 1987 (4.6 percent real GNP
growth) and continued through the first three
uarters of 1987 ﬁveragmgz . percent real
NP growth for three quarters). In April, the
Fed hegan to ?radually raise the fed funds rate
ina move thaf extended through the second
and third quarters of 1987. From its level of
6.3 percent in March 1987, the federal funds
rate rose to 7.5 percent by September 1987,
However, a much sharper rise In the 30-year
bond rate (from 7.6 percent to 9.6 percent)
meant that the spread act_uall¥ widened by 80
basis gomts over this period 1o a level of about
+213 basis points in, September 1987,
This pattern of increases in the funds rate,
the SO-Kear bond rate, and the spread contin-
ued right up to the memorable day of October
19, 1937, when the stock market Suffered its
sharpest one-day droP in history. On the day
preceding the crash, the funds rate was 7.80
percent and the 30-year bond rate 10.25 Ber;
cent, giving a very wide spread of +245_ basis
Pomts. The price of the long bond continued.
o fall (reachmg% a yield of 10.40 percent) until
m|d-morn|n? of Black Monday when the stock
market had fallen 200 points. “At this point
the psychologX of the bond market reversed
completely. “As the stock market continued to
P'”“ e toward its final loss of 508 points on
he Dow Jones Industrials, the long-term gov-
ernment market moved to perhaps its blggest
24-hour gain in hlstor%. By the end of the day
the 30-year bond rate had fallen to 9.49 per-
cent. Within three weeks the 30-year bond
rate had fallen to a level of 8.85 percent.
Accordln? to almost any school of eco-
nomic thought, the Eroper monetary policy
response o the stock market crash, engender-
ing as it did vast amounts of fear amid widely
resurrected recollections of the stock market
crash of 1929, was a lowering of the funds
rate. And, indeed, the fed funds rate did drop
from 7.8 percent on the eve of the crash t0 6.9
percent within three weeks. Despite the fall
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in the 30-year bond rate, the response of the
Fed was sufficiently vigorous to prevent a
decline in the averdge. Spread in the fourth
quarter of 1987 from its third-quarter level.

. The situation at the end of 1987 presented
an interesting test of alternative forecasts of
the economy. FoIIowmgi its Iargest one-ay
decling in history on October 19, 1987, the
stock market stood far below its August hI%h.
Monetary growth had been weak through the
|ast ten months of 1987. The performance of
hoth money and stock prices helped dampen
the index of leading indicators, which declined
for five stralght months from September 1987
to January 1988. In November, the consensuys
of the Blue ChIP survey of forecasters experi-
enced its largest one-month drop in expected
future real growth. Yet, the spread clearly
Indlicated there would be no contraction. "At a
+205-hasis-point average in the fourth quarter
of 1987, the spread was wider than at an
other time from the third Suarter of 1985 to at
least the first quarter of 1989. In addition,
there was another sqn indicating that the
economy was not en erl,n% a recéssion. As can
be seen’In Flgure 4, which plots the federal
funds rate and real economic activity for the
period 1955-1989, every recession over this
period was preceded by a rising feeral funds
rate. By December 1987 the féderal funds rate
had been lowered about a hundred basis points
from its peak in October. Because the earlier
study was published at the end of 1987, it
provided an important public test of the spread
as an indicator of future real GNP growth,

The economy appears to have expanded at

a robust pace through all four quarters of
1988* After adjusting for the effects of the
drought, the average Quarterly growth, at an
annual rate, was 35 percent in 1988 and the
weakest quarter was 3.0 percent.9 By March
1988 it seemed clear that no recession was
gomg to result from the stock market crash.

rom a level of 6,8 percent in March 1988, the
funds rate was raised steadily until March
1989 when it stood 340 hasiS points higher at
10.2 percent. Figure 3 shows that, although
the federal funds rate started to rise in March,
the spread did not begin to contract until June
and averaged +167 basis points as late as the
second quarter of 1988.. The spread has nar-
rowed in each quarter since, averaglng 91
basis points in the third quarter and +20 basis

ECONOMIC PERSPECTIVES



Digitized for FRASIJ—_E
http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis

FIGURE 4
Fed funds and real GNP

billions of dollars

'Fed funds are on a bond equivalent basis.

points in the fourth quarter of 1988. The
spread_turned negative in December and aver-
aged -77 basis points in the first quarter of
1989. This pattern in the behavior of the
spread indicated that a slowdown in the rate of
real economic growth was I|keg to appear in
the first or second (iuarter of 1989 and that the
rate of growth would decelerate through at
least the third quarter of 1989. Just how sharp
that deceleration is likely to be is discussed in
the next section. o

~This detailed examination of movements
in the spread and real GNP growth over the
last six years of economic expansion indicates
that the Telationship between them behaves, at
|east qualitatively, as h}/pothesued: Accelera-
tions in real GNP growth follow mdemnqs in
the spread and decelerations in growth follow
narrowings in the spread. The lag between
changes in the spread and subsequent changes

in real activity appears to be rou?hly wo quar-

ters. Although indicators are nof typically
used to make precise forecasts, a quantitative
measure of how well the spread has performed
recently may be obtained by extending the
?rocedute sed to test alternative indicators in
he previous paper. Using the linked 20-year
and 30-%/ear bond rates to_ replace the 20-year
bond rate used in the earlier stuay, a forecast
of each quarter’s real GNP growth was ob-
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tained by estimating the coefficients in the
simple linear relationship presented in Table 1,
usm? only the data that would have been
available when real GNP growth had to be
forecast. This relationship forecasts this quar-
ter's real GNP growth using only the average
spread from two quarters earlier.

_ The actual forecast for each quarter ob-
tained from the spread in this wax IS shown on
Flgure 3 by an asterisk. Again, the forecast
pattern conforms very roughly to the actual
pattern observed, although the specific fore-
casts through the slowdowns in 1984 and 1986
appear to indicate, for those episodes, a lag
somewhat shorter than two quarters. The foot-
mean-squared error of the forecasts over the
period since the end of 1986 is 1.30 percenta?e
points. This is substantially less than the root-
mean-squared error reported in the earlier
stud %3.61 Rercentage points) for the period
196 trou? 1986. "One factor reducing the
more recent forecast errors is the absence of
Very sharp fluctuations in real GNP growth in
the recent period. But it should be noted that
even a forecast of no slowing in growth fol-
lowing the stock market crash was not a trivial
accomplishment. Figure 5, for example,
clearly shows the weakness in real M2 growth
in the last 10 months of 1987 that led some to
expect a fall in real GNP growth in the wake
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of the stock market crash. It should also be
noted that while recent forecasts of real growth
based on the sE)read relationship mirror move-
ments in actual real GNP gro h, they tend to
underestimate the amplitude of hoth the accel-
erations and decelerations, This is tYplcaI_ with
forecasts extended beyond the sample estima-
tion period.

Current policy posture

The performance of the spread over the.

Bast year indicates that economic act;wtx will
e slowing over 1989. How sharp will the
slowdown be? One estimate can be obtained
from the linear reI_atlonshlp estimated with
data throu%h the first quarter of 1989 and pre-
sented at the bottom of Table 1 Aggl ing the
spreads for the fourth quarter of 19 {{{2
basis points) and the first quarter of 1989 (- 77
basis points) forecasts a real GNP growth of
3.2 percent for the second quarterof 1989 and
2.1 percent for the third quarter of 1989. If
correct, this represents a relatively modest
slowing in economic qrowth.I)

Another analytical approach leads to gen-
erally compatible”conclusions. Financial mar-
ket analysts have focused a great deal of atten-
tion on the yield curve since short-term rates

enerally rose above long-term rates towards
e end of 1988, i.e., since the yield curve has
“Inverted.” Analysts have examined the extent
and duration of past inversions, While the
evidence varies slightly depending on the
specific short-term"and long-term'rates used,
the general conclusions can be seen in Figure
2, which shows five previous inversions of the
spread between the linked 20-year and 30-year
constant-maturity Treasury bond rate and the
federal funds rate. The last four of these five
inversions led to the last four recessions. Past
inversions have typically_been very long and
deep. The average duration of the five Inver-
sions is slightly more than 21 months and the
maximum inversion (using monthly data)
averaﬁed -486 bagis points. One way to'inter-
Pret these results is that the current inversion
hat began in December 1988 and averaged
-137 basis points in May 1989 would have to
g0 much deeper and last much longer before
causing a recession." S b){ extension, the
inversion seen so far is likely to lead to a mild
slowcown. _

However, a very plausible argument can
be made that policy is much tighter than the
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conclusion given above. The fundamental
problem with the analysis above is that it
Views inversions as a separate class of eco-
nomic phenomena rather than as particularly
severe cases of narrowing interest rate spreads.
Nothln&; magic happens when a spread moves
from +1 hasis point fo -1 hasis Pomt to put
behavior into an entirely seﬁarae class of .
phenomena. When ong looks at all narrowings
of the spread one sees that there have even
been recessions (e.%., 1957-58, 1960) that
were not preceded Dy inversions of the yield
curve. The reason vihy previous inversions
were so deep was that'economic conditions at
thoge times were such that a tightening Fed
policy. needed deep inversions o achigve its
objectives. Whether slowing economic_growth
In the present situation requires a deep inver-
sion or the milder narrowing of the yield
spreads seen in other episodes depends on
whether current economic conditions are more
like conditions of the previous inversions or of
the milder narrowings.. | _

Itis difficult tooriefly differentiate eco-
nomic environments at Separate Fomts in time
but Fl(_iure 6 shows that the inflation rate is one
factor that clearly differs. The last four reces-
sions occurred when the inflation rate was
relatively high. Not only was the inflation rate
relatively hl?h but the inflation rate at the
be |nn[n%o each successive recession tended
to De higher than in the ﬂrewous one. Itis
easy o |marI;|ne that each successive episode
required a steeper inversion in the yield curve
to establish credibility against inflation. If this
interpretation is corréct, then the present situ-
ation with its roughly 5 percent inflation rate,
which is well below inflation rates in the early
1980s, is not likely to require a deep inversion
to slow the economy.

This interpretation is supPorted by another
observation. Research tends to concentrate on
inversions and recessions because they are
easily identified. Yet there have been slow-
downs in the economy that involved neither
recessions nor inversions. Indeed, as described
in the second section of this paper, the two
most recent slowdowns (1984 and  1986) oc-
curred without either inversions or recessions.
These slowdowns occurred after the high-in-
flation, deep-inversion episodes of the earl¥
1980s, and thus might give valuable clues for
the present situation. During the 1984 epi-

ECONOMIC PERSPECTIVES



FIGURE 5
Percentage increase in real M2 and recessionary periods

percentage points

NOTE: The annual rate of change of real MR over the last three months compared to real M2
inthe preceding 3 months wsing the CPI.

sode, which is most like the present in that the 1986, a fall in long-term rates narrowed the
federal funds rate was being raised in an active ~ spread to a low of +18 hasis points in March

attempt to slow the economy, the narrowest and was followed by a decline of 0.8 percent

monthly reading on the spréad was +39 basis in real income in the second quarter and

Pomts in August 1984. The slowest growth in rowth rates of 1.0 percent and 14 percent in

he economy occurred in the fourth quarter ne third and fourth quarters of 198, respec-

when real GNP growth was 1.7 percent. In tively. When compared with the evidence
FIGURE 6

Change in the CPI and recessionary periods

percent

Digitized for FRASI%:IEDERAL RESERVE BANK OF CHICAGO

http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis

31



from these slowdowns, the recent pattern of

spread hehavior ’\S‘In particular the -137 basis

point spread of May 1989) suggests that the

slowdown in the second half of 1989 will be

substantially more severe than would be sug-

gested by only looking at evidence of past
eep inversions.2

Policy and the spread

Although the model of the spread pre-
sented in this review at the begl_nnln? of 1988
does not predict future economic acfivity pre-
cisely, evidence from the last six years—in-
cluding data heyond that used in the_earlier
study—indicates the spread could still be valu-
able’for monetary policy.

First, because the spread incorporates the
fed funds rate, the ermary operating instru-
ment through which monetary policy is cur-

rently |mlplemented, it would'be almost as easy

to control as the funds rate itself. Since the
bond rate will generally move in the same
direction as the federal funds rate, but by a
smaller amount, the monetary authority can
affect the spread throu,?h movements in the
federal funds rate, while observing movements
in the Ion% bond rate, Interest rates are ob-
served ing antaneousIY and continuously with-
out later being subject to seasonal or other
revisions.

Second, the spread helps to solve the fun-
damental Problem confronting any policy
implemented through setting an interest rate.
It is unjversally agreed that, other things being
equal, increases in the funds rate tighten
monetary policy while reductions in the funds
rate ease policy. However, other conditions
are seldom if éver equal, so that it is difficult
for policymakers to know what monetar)é Pol-
icy posture is implied by a given level of the
federal funds rate.2 By providing a proxy for
other conditions in the form of the long-term
bond rate, the spread helps to solve that prob-
lem, The descrgjtlon_of recent monetary pol-
icy in the second section of this paPer provides
anumber of concrete examples of the useful-
ness of the spread in assessing the thrust of
pollck;l on real GNP growth,

aintaining the same funds rate does not
necessarily mean that monetarP/ olicy is un-
changed. “Although the federal funds rate was
held constant in late 1985 and early 1986, the
strong rally in the bond market indicated that
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pO|IC%/ was actually tightening, with the conse-
quent slowdown in growth in” 1936,
- Maving the funds rate does not mean

Eollcy IS even moving in the direction desired.

romi March to October 1987, the federal
funds rate was raised in an apparent attempt to
slow economic growth. However, because the
long-term hond Tate was rising even more
rapldlg, monetary Pollcy, as measured by the
spread, was actually becoming easier. This
fact was reflected in the continued strength in
the economy through 1987 and early 1988,

A sharp move In the funds rate'may be
necessary to maintain the current thrust of
policy. In as unique and cataclysmic an event
as the stock market crash of October 1987, the
spread provided an indication of how much the
funds rate would have to move to maintain the
policy. Though long-term hond rates dropped
_sha_rpI}/ in the wake of the crash, the spread
indicated that the lowering of the funds rate
was sufficient to keep po |c%_ from tightening
and maintain the same (in this case, expan-
smnarK) policy posture.

Third, thé roughly two-quarter lag be-
tween changes in the Spread and the_response
in real economic growth helps a policymaker
set more realistic expectations for policy. The
federal funds rate was raised be_glnnm,? In
March 1988 and continued to rise until Febru-
ary 1989. As late as the end of 1988, many
observers expressed surprise that, nine months
after a tightening in_policy hegan, there were
still no significant sgns of a deceleration in
economic activity. But examination of the
data indicates that the spread did not hegin to
narrow at all until June, and significant nar-
rowing did not occur until August, The two-
quarter lag between the spread and economic
activity suggests that a slowdown in real GNP
growth rate would not typlcaIIY occur until late
in the first quarter, or edrly in the second quar-
ter, of 1989, o

_ Although the spread, at this point, has not
gained, the Status of a target of monetary pol-
icy, private forecasters are mcreasmgly using
it as a forecasting tool. Moreover, the likely
benefit of using an interest-rate spread in the
formulation of monetary £0|IC has led at
|east one member of the Board of Governors,
Manuel Johnson, to include an interest-rate
spread in the list of indicators he would use to
quide monetary policy.4

ECONOMIC PERSPECTIVES



Conclusion ] ) .

A deterioration in the relationship be-
tween growth in the monetary aggregates and
future real economic growth has reduced the
usefulness of money Frowth in the formation
of monetary PO|IC% Inan article published in
this review’at the eginning of last year, the
spread hetween a lorg-term government bond
rate and the fed funds rate was suggested as a
useful indicator of mone,tar?/ policy. Although
the spread does not precisely forecast future
real economic growth, the éxamination of
recent experience indicates that it can be a
helpful guide for monetary policy. In one

FOOTNOTES
"See Laurent (1988).

The same logic implies that a relationship should, if pos-
sible, be tested by forecasting future data after it is formu-
lated, but before it is published. The spread had been
formulated in the second quarter of 1986 and its forecasts
monitored at the Federal Reserve Bank of Chicago between
then and the publication of the article at the beginning of

The forms of these two equations are taken from Table 3,
p. 12 of the earlier article.

4Another possibility is to look at the difference between a
EeSIBg;ng-term rate and a real short-term rate. See Furlong
1989).

Recall that the fed funds rate is calculated on a bond-
equivalent basis.

‘The Fed was operating with a borrowed reserve target and
borrowings were at the minimum frictional level so that the
spread between the fed funds rate and the discount rate
could not be lowered by reducing the level of borrowings.
Under this operating procedure and these conditions a
reduction in the fed funds rate required a reduction in the
discount rate. For a more complete discussion of this
operating procedure see Kasriel & Merris (1982).

The spike in the funds rate at the end of 1986 was an
extreme example of a regular year-end pattern of upward
blips in the funds rate that are widely recognized as being
without policy significance. In the week ended December
31, 1986, the fed funds rate averaged 9.20 percent. When
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recent instance, the spread clearly predicted
that there would be no economic”slowdown in
the wake of the stock market crash in late
1987. It has more recently indicated that a
slowdown in economic growth was likely to
begim_ In the first half of 1989, Viewed in
isolation, recent spread data suggests that the
slowdown is likely to extend thirough the rest
of 1989 and be quite significant. This scenario
Is more pessimistic than the current consensus
forecast. The economy’s performance in the
next few quarters will provide an interesting
test of the spread.

monthlg averages were calculated, that week raised the
December monthly average substantially, and even raised
the January 1987 monthly average somewhat.

"Real income data from 1988 are still subject to possible
substantial revision. A study kg/ Estrella and Hardouvelis
4.1989) indicates that a spread does much better forecasting
inal real GNP data than the first issued data.

The real GNP data adjusted for the drought are used,
hecause the spread operates by affecting demand and could
not he expected to forecast a supply shock like a drought.

[0it should be noted that the average spread over April and
May was -128 basis Foints which, if it were the second
(T]uarter average, would imply a L5 percent growth rate in
ourth quarter real GNP.

"For one of the most comprehensive studies of this type
see Lieberman (1989).

"There are still other indications that the slowdown may be
quite 3|ﬂn|f|cant. The linear regression relationship for the
spread has generally overpredicted real GNP growth
recently, including the last 5 quarters. Also, Figure 5 shows
that the growth rate in real M2 has recently been weak, with
the May 1989 figure the lowest since early 1982.

‘iFor an excellent description of the problems of conduct-
mg monetary policy through interest rates, see Mote

(1988)
USee Johnson (1988).
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