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PREFACE

The objectives of this report are to examine the differences in the
severity of economic downturn experienced by local labor markets dur-
ing the three major postwar recessions (1960 to 1961, 1970 to 1971, and
1974 to 1976), and to determine the characteristics of those areas most
affected. The results of this research should be of interest to policymak-
ers concerned with targeting federal funds for countercyclical relief.

This report was produced under a grant from the Economic Devel-
opment Administration, U.S. Department of Commerce, with addition-
al support from The Rand Corporation using its own funds. As part of
the research, we have constructed a data base describing state and area
cycles. These data will be provided to EDA for use in further cyclical
research.
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SUMMARY

This is a study of employment cycles in states and local labor
market areas. It describes why these areas experience national cycles
differentially. Ultimately this may assist in the targeting of countercy-
clical aid to those areas that most need special assistance.

Despite the neo-Keynesian optimism of the 1960s, recessions re-
main a feature of our national economy. In the past two decades, reces-
sions occurred from 1960 to 1961, 1970 to 1971, and 1974 to 1976.
Mid-1980 saw the beginning of a fourth postwar recession.

While the wide interarea variation in cyclical activity has been
documented in great detail, sound reasons have not been provided to
explain why these differences among areas exist. There has been much
ad hoc theorizing and some relatively simple empirical work on the
subject, but this study is the first multivariate effort we know of to
examine interarea differences in cyclical activity across a large number
of areas, and to estimate how a set of area characteristics explains these
differences.

During past periods of recession, the federal government has pro-
vided relief through various monetary and fiscal policies. But such
imprecise countercyclical strategies do not take interarea differences in
recessions into account. During the 1970s, countercyclical policies be-
gan to focus additionally on the cyclical problems of local areas. The
federal government has used three programs to provide this countercy-
clical assistance to local areas—public works, public service employ-
ment, and revenue sharing. Together these programs provided $9.4
billion in countercyclical aid during the last recession. Ideally, areas
receive this aid in relation to their cyclical distress.

For these countercyclical programs to distribute scarce funds most
efficiently, cyclically needy areas must be identified at the onset of the
recession. Moreover, the aid must be timed for maximum countercycli-
cal impact—that is, it must be begun soon after the downturn but
phased out as the recovery takes hold. Achieving well-timed and well-
targeted countercyclical aid, however, is not easy.

The targeting problem is one of predicting the relative severity of
local area cycles. The timing problem is primarily one of predicting
when local downturns and upturns will occur, but itis also one of coping
with inherent institutional lags that delay the delivery of countercycli-
cal aid. This report deals with the problem of targeting, suggesting the
types of areas that are likely to experience more severe cycles.
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This research has produced information on a wide variety of sub-
Jects of interest to countercyclical policymakers and researchers. Sub-
jects that are important but tangential to the analysis of what explains
interarea differences in cycle severity are discussed in the appendixes.
These issues are as follows:

® The appropriate geographic unit of analyses for cyclical re-
search.

¢ Employment cycles in selected subsectors of the labor market
area (LMA) economy.

® An area cyclical data base for further research.

METHODS AND HYPOTHESES

Measurements of local area cycle severity are the basic data for
countercyclical researchers and policymakers. They improve our
understanding of the geographic heterogeneity of cyclical fluctuations;
they allow us to identify patterns and analyze causal relationships; and
they provide a potential basis for targeting federal countercyclical as-
sistance to areas.

We have measured local area cycle severity in two different ways.
The first is a single cycle measure. To construct it, we observed monthly
fluctuations in employment for a large number of labor market areas
during a period that includes the last three national classical cycles
from the first quarter of 1958 through the third quarter of 1977 (1958I-
197711ID). For each of these three cycles, we computed the percentage
decline in local employment experienced by each area during the cycle.
The second method was a multicycle measure of the longer run propen-
sity of an LMA’s employment to decline in response to a drop in national
employment. We used econometric techniques to estimate this down-
turn response.! We did this for a large number of areas using quarterly
observations during the same period (19581-197711D).

For each measure, we sought to explain why cycle severity varies
across areas in terms of differences in area industrial composition,
costs, local and regional demand, and labor market characteristics.
Specifically, we test hypotheses that local area cycles are more severe
under the following circumstances:

® Where the share of employment in manufacturing is larger.
® Where the share of employment in finance, insurance, real
estate and services (FIRES) is smaller.

IThese are simply empirical characterizations; they are not derived from structural
models of the underlying interarea and intra-area relationships.



Where labor and energy costs to firms are larger.
Where growth is slower.

Where regional demand is weaker.

Where the secular unemployment rate is higher.
Where unions are stronger.

In larger areas.

DETERMINANTS OF CYCLE SEVERITY

We find support for many of the above hypotheses about the deter-
minants of area cyclical severity. In particular, there is strong and
consistent support (across both single and multicycle measures) for
hypotheses about the effects of industrial composition, unemployment,
and regional income. However, the evidence does not support the hy-
potheses about differential costs, unionism, or area size. One anoma-
lous result is the conflicting evidence about the relationship between
cyclical fluctuations and area growth rates.

We find very strong support for the effect of industrial composition
on LMA cyclical distress. Areas with high concentrations of manufac-
turing employment suffer more severe downturns. A one percentage
point increase in the area’s share of employment in FIRES reduces a
cycle’s severity by up to .16 and the multicycle response by up to .03.

Areas in higher income regions experience less severe cyclical dis-
tress. A $100 increase in a region’s per capita income reduces the
severity of a single cycle in local areas contained in that region by up
to .40 and downturn response by up to .09.

The results also provide very strong evidence of labor hoarding by
firms in tighter labor markets. Areas with lower unemployment rates
just prior to the downturn experience less severe downturns. A one
percentage point difference in the area’s predownturn unemployment
rate increases a cycle’s severity by up to .56, and the multicycle ten-
dency by as much as .27.

The only serious anomaly in these estimates is the mixed evidence
about the effect of area growth on cyclical distress. In bivariate analy-
ses, others have found that high growth areas experience less severe
downturns. We find conflicting evidence. In the earliest cycle, growth
is associated with reduced severity by the single cycle measure; but in
the later two cycles growth is associated with an increased multicycle
response. A negative relationship may result if high growth areas in
the latter cycles have higher concentrations of cyclically sensitive in-
dustries, like construction, that are not accounted for in the estimating
equation.



STATES VERSUS LMAs IN CYCLICAL RESEARCH

Most prior research on variations in area cyclical fluctuations has
used states or multistate regions as the units of observation. However,
states are arbitrary political units, not integrated economic units.
States typically include many heterogeneous economic units, and the
cyclical fluctuations of these smaller units may differ substantially. By
contrast, LMAs are defined to encompass integrated economic units. By
observing state fluctuations, we observe the net or average fluctuations
of multiple heterogeneous LMAs. In doing so, serious estimation errors
may be introduced. We analyze cyclical variations in LMA employ-
ment. Our research shows that empirical results based on states as the
unit of observation are, at best, inferior to those based on LMAs, and,
at worst, quite misleading.

LESSONS FOR POLICY AND FUTURE RESEARCH

While this work is primarily intended as exploratory research to
improve our understanding of area cyclical activity, we can neverthe-
less draw several lessons for countercyclical policy. First of all, we have
provided further documentation of the diversity of area cyclical fluctua-
tions, strengthening the argument for basing countercyclical relief on
local rather than national indicators. On the basis of these results, we
have identified certain levers for a long-term effort to reduce area
cyclical distress by inducing structural change. These are (1) the indus-
trial composition of the area, (2) its secular unemployment rate, and (3)
regional income. A long-term strategy that shifts area industrial com-
position away from manufacturing toward finance, insurance, real es-
tate, and services and that reduces secular unemployment and raises
income levels in the surrounding region would reduce the degree of
cyclical distress.

This research was motivated by the relative dearth of systematic
theoretical and empirical knowledge about how firms in different areas
respond to cyclical fluctuations. The results for both total employment
cycles and especially cycles in individual sectors and industries can be
improved by additional research along several lines. First, research on
how cycles are transmitted from area to area could help better identify
area characteristics that increase or decrease cyclical vulnerability.
Second, case studies of how firms’ employment decisions actually re-
spond to cyclical fluctuations could help identify industry character-
istics associated with large and small cyclical propensities. Third,
further work with these cyclical characteristics using augmented speci-



fications and improved variable measurement may yield greater con-
sistency in the results. And fourth, to target effectively, policymakers
need to anticipate which areas will experience the most severe cycles:
the usefulness of the cyclical characteristics generated by this research
for targeting countercyclical aid should be assessed during the next
cycle.
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I. INTRODUCTION

This report analyzes employment cycles in states and local labor
market areas, and explains why these areas experience national cycles
differentially. Ultimately this may assist the targeting of countercycli-
cal aid to those areas most needing special assistance. Despite the
neo-Keynesian optimism of the 1960s, recessions remain a permanent
feature of our national economy. In the past two decades, recessions
occurred in the periods from 1960 to 1961, 1970 to 197 1, and 1974 to
1976. Mid-1980 saw the beginning of a fourth postwar recession. Ear-
lier Rand research (Vernez et al., 1977) described how local areas
experience national business cycles very differently.

Although it documented the wide interarea variation in cyclical
activity in great detail, the earlier work left open the question of why
these differences among areas exist. A primary purpose of this report
is to address this question. While this has been the subject of a good deal
of ad hoc theorizing and some relatively simple empirical work to date,
this study is the first multivariate effort we know of to examine in-
terarea differences in cyclical activity across a large number of areas
and estimate how a set of area characteristics explains these differ-
ences.

National recessions produce cries for relief, especially from the
more severely affected states and areas. Yet the federal government’s
most potent countercyclical weapons—monetary and fiscal policies—
are broad-brush policy instruments that do not take interarea differ-
ences in recessions into account. During the 1970s, another class of
countercyclical policies gained prominence, focusing specifically on the
cyclical problems of local areas. The federal government has used three
programs to provide this countercyclical assistance to local areas—
public works, public service employment, and revenue sharing. To-
gether these programs provided $9.4 billion in countercyclical aid dur-
ing the last recession. Areas purportedly receive this aid in relation to
their cyclical distress.

For these countercyclical programs to distribute scarce funds most
efficiently, cyclically needy areas must be identified at the onset of the
recession. Moreover, the aid must be timed for maximum countercycli-
cal impact—that is, it must be begun soon after the downturn but
phased out as the recovery takes hold. Achieving well-timed and well-
targeted countercyclical aid, however, is not easy.

The targeting problem is one of predicting the relative severity of
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local area cycles. The timing problem is primarily one of predicting
when local downturns and upturns will occur,! but it is also one of
coping with inherent institutional lags that delay the delivery of
countercyclical aid.2 In this report we address the targeting issue by
suggesting the types of areas that are likely to experience more severe
cycles.

Section II of the report describes two different empirical method-
ologies for measuring area cycle severity. In Sec. III we then examine
the relationship between certain local area characteristics—industrial
composition, costs, regional and local demand, and labor market condi-
tions—and the severity of area cycles.

Our research has produced information on a wide variety of subjects
of interest to countercyclical policymakers and researchers. Much of it
is important but not germane to the main theme of this report. The
following topics are therefore dealt with in appendixes:

® An area cyclical data base for further research. (See Appen-
dixes C and E.)

e The appropriate geographic unit of analyses for cyclical re-
search. (See Appendix F.)

e Employment cycles in selected subsectors of the LMA econ-
omy. (See Appendix G.)

1As Vernez et al. (1977) report local cyclical turning points vary widely and are
difficult to predict.

2These include Congressional appropriations and authorizations, preparation and
ixpprloval of plans and grant applications, and implementation lags at the state and local
evel.



II. EMPLOYMENT CYCLES IN LOCAL
LABOR MARKETS

MEASURING AREA CYCLE SEVERITY

Measurements of local area cycle severity are the basic data for
countercyclical researchers and policymakers. They improve our
understanding of the geographic heterogeneity of cyclical fluctuations;
they allow us to identify patterns and analyze causal relationships; and
they provide a potential basis for targeting federal countercyclical as-
sistance to areas.

In this section we measure local area cycle severity in two different
ways. The first is a single cycle measure. To construct it, we observe
monthly fluctuations in employment for a large number of labor mar-
ket areas during a period that includes the last three national classical
cycles:! the first quarter of 1958 (19581) through the third quarter of
1977 (1977III). For each of these three cycles, we compute the
percentage decline in local employment experienced by each area. The
second is a multicycle measure of the longer-run propensity of an
LMA’s employment to decline in response to a drop in national
employment. Using econometric techniques, we estimate this
downturn response? for a large number of areas using quarterly
observations during the same period (19581-19771II).

The advantage of the first approach is that it accurately describes
the past cycle severity in the areas. However, there are two important
disadvantages. Because the measure derives from observations of a
single cycle, its usefulness for prediction may be limited. Furthermore,
the task of plotting two decades of monthly employment data, visually
dating the cyclical turning points, and computing cyclical severity is
expensive and onerous.

The advantages of the second approach (econometric estimation)
are the disadvantages of the first, and vice versa. On one hand, such
estimation, based upon two decades of continuous observations rather
than on the observation of a single cycle, is more likely to provide a
reliable basis for prediction. Moreover, computerized estimation is rela-

1A classical cycle is defined as a fluctuation in economic activity, consisting of a period
of contraction occurring at about the same time in many economic activities, followed by
similarly general expansion, which merges into the contraction phase of the next period.
Classical cycles are characterized by an absolute and sustained decline in economic
activity (Vernez et al., 1977, p. 12).

2These are simply empirical characterizations, not derived from structural models of
the underlying interarea and intra-area relationships.
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tively less expensive. On the other hand, this technique, lacking a firm
basis in economic theory, is fraught with specification and other techni-
cal estimation problems that may limit its predictive utility.

Cyclical fluctuations in economic activity can be studied by exam-
ining fluctuations in income, output, or employment. Motivated by both
conceptual and data considerations, we chose to examine local nona-
gricultural employment as an index of local economic activity. Study-
ing employment fluctuations, rather than output or income
fluctuations, more directly addresses the issue of job preservation,
which is important to most countercyclical aid programs. Moreover,
fluctuations in output do not capture the effects of labor hoarding that
may vary across areas, while the transfer payment component of income
itself is countercyclical. Consequently, employment is preferable to
output or income as the measure of interest. And finally, the other
indicators of business activity traditionally used to analyze national
cyclical behavior are not available on a monthly or quarterly basis for
small geographic areas.

Most previous attempts to explain variations in area cyclical fluc-
tuations have used states or multistate regions as the units of
observation.? However, states are arbitrary political units, not
integrated economic units. States typically include many
heterogeneous economic units, and the cyclical fluctuations of these
smaller units may differ substantially. In observing state fluctuations,
we are observing the net or average fluctuations of multiple
heterogeneous LMAs, and are thus allowing the possibility of serious
estimation errors. By contrast, LMAs are defined to encompass
integrated economic units. OQur research shows that empirical results
based on states as the unit of observations are, at best, inferior to
results based on LMAs, and, at worst, quite misleading. (See Appendix
A)

SINGLE CYCLE MEASURES

Previous research suggests wide variations in the relationship be-
tween local business cycles and the national business cycle. This re-
search has mainly focused on the relationship between local and
national rates of change in employment or unemployment rather than
on specific local cyclical characteristics such as timing, duration, and
severity.t Prior Rand research (Vernez et al., 1977) focused on these
characteristics, but was limited to the 1970-1971 cycle and to the

3See, for example, Borts (1969) and Engerman (1968).
4For a review of these studies, see Vaughan (1976), Sec. III.



Employment

expansion and contraction phases of the 1960-1962 and 1974-1976
cycles. This study extends prior work to describe the variations in local
cycle severity during the entirety of the last three national business
cycles. We thus provide a basis for our analysis of which area features
are associated with these variations.

Approach

For each business cycle, we note three sequential turning points.
First, an initial downturn (at peak) marks the beginning of a slowdown
or actual decline in business activities (X, in Fig. 1). Second, an upturn
(at trough) marks the end of the cycle’s slowdown or contraction and the
beginning of the cycle’s recovery phase (Y, in Fig. 1). And third, a
terminal peak marks the end of the cycle’s recovery or expansion phase
(Z, in Fig. 1). The terminal peak becomes the initial downturn of the
next cycle. Using these turning points, we describe local cycle severity
as the percentage decline in employment from the initial downturn (A)
to the upturn (B).5 It is negative if the area experiences an absolute
decline, and positive otherwise. In Fig. 1, severity is measured by (A
- BYA.

Local area
cycle

Time in months

Fig. 1—Cyclical turning points

5We also measured severity of the local cycle as the difference between employment
level at upturn and the estimated trend-adjusted (five-year moving average) employment
level also at upturn. The latter has the advantage of adjusting for a long-term growth
of the area. However, since these two alternative measures of severity are highly correlat-
ed, we opted to use the simpler of the two measures.



Cyclical turning points (X,Y,Z) were identified from visual obser-
vation of plotted monthly employment time-series data for each local
area considered, with adjustments for seasonal variation.t The monthly
employment data, obtained from the Bureau of Labor Statistics’ State
and Area Employment, Hours and Earnings data file, cover the period
from January 1958 through September 1977. This period includes three
major national classical cycles with troughs in 1961, 1970, and 1975.
To identify local cycles and their turning points, we look for sharp
directional changes in local employment growth roughly corresponding
to the time period of the national employment cycles.

Measures of Area Severity

The severity of national cycles declined between the 1960-1962 and
the 1970-1971 cycles, but nearly doubled in the 1974-1976 cycle.® The
sharp decline in the standard deviation in cycle severity among states
and among LMAs between the 1960-1962 and the 1970-1971 cycles (see
Table 1) continues a century-old trend toward reduction in cyclical
behavior disparities among areas of the country (Vernez et al., p. 64).
The unusual severity of the most recent national recession reduced but
did not negate this gain.

Despite this apparent trend toward greater geographic homogene-
ity in the severity of national cyclical fluctuations, disparities in the
responses of local areas to national downturns persist, as demonstrated
in Table 2. During any one national classical cycle, up to 14 percent of
LMAs experience no absolute decline in employment, although their
rate of employment growth slows. Another 20 to 40 percent of LMAs
experience cyclical fluctuations at least twice as severe as the nation.
Because areas experiencing more severe downturns need more counter-
cyclical assistance, the diversity in cyclical severity demonstrated in
Table 2 provides additional motivation for efficient targeting.®

60nly those LMAs with sufficient time-series data—at least ten years of complete,
continuous monthly data—that did not experience an area definitional change during the
period considered are included in the analysis. Complete time-series employment data
were generated for 107 LMAs. Appendix B lists the LMAs included.

7Additional “local” cycles experienced during the 1962-1970 national expansion are
thus not included in this analysis. For a discussion of local cycles seemingly unrelated
to national classical cycles, see Vernez et al. (1977), pp. 25-33. In the case of “double
turns,” the high (low) point preceding the first downward (upward) movement was
chosen. In case of no marked changes (turning points) in employment growth, the area
cycle turning points were set to coincide with those of the nation to allow for the computa-
tion of the other “cyclical” characteristics of the area.

8The last national recession interrupted a steady decline in the severity of national
cycles during the course of the century. For a detailed discussion, see Vernez et al.(1977),
pp. 62-64.

9The values for each area in each cycle are presented in Appendix C.



Table 1

NATIONAL, STATE, AND LABOR MARKET AREA AVERAGE
CYCLE SEVERITY
(In three national cycles, 1958-1977)

Cycles
1960- 1970~ 1974-
Areas 1962 1971 1976
States
Mean -1.8 =-1.5 =3.5
Standard Deviation 2.3 1.6 2.3
LMAs
Mean -3.6 =3.1 -3.8
Standard Deviation 4.9 3.2 3.6
Nation -1.9 -1.5 =2.9

SOURCE: Compiled from seasonally
ad justed time-series monthly employment
data (unpublished) of the Bureau of
Labor Statistics.

NOTE: Severity is measured as the
percentage change in employment between
cyecle initial downturn and cycle trough
(upturn).

MULTICYCLE TENDENCIES

The approach discussed above examines local cycle severity on the
basis of a discrete measure for each of three cycles. Another aspect of
the local response to national economic fluctuations is the continuous
relationship between national and local employment fluctuations—
that is, the longer term cyclical propensity of an area. The nature of this
long-term relationship may not be apparent by comparing the char-
acteristics of specific local and national cycles. Nor may it be apparent
from visual inspection of local and national time-series data which
contain both cyclical and secular components. However, it may be char-



Table 2

DISTRIBUTION OF STATES AND LABOR MARKET AREAS
BY CycLicAL SEVERITY, 1958-1977

Labor Market Areas

Cycle Severity 1960-1962 1970-1971 1974-1976
No decline® 2.9 9.3 14.0
0.00 to -1.00 7.5 14.0 5.6
-1.01 to -2.00 10.7 16.8 8.4
-2.01 to -3.00 18.3 14.9 12.1
-3.01 to -5.00 20.4 27.1 24.3
-5.01 to -8.00 15.0 11.2 23.4
-8.01 or more 15.0 6.5 12.1
Total 100.0 100.0 100.0

SOURCE: Compiled from seasonally adjusted time-
series monthly employment data (unpublished) of the
Bureau of Labor Statistics.

NOTE: Severity is measured as the percentage
change in employment between cycle initial downturn
and cycle trough (upturn). Columns may not add to
100 because of rounding.

a . . . .
Areas experiencing no absolute decline in em-
ployment.

acterized via multivariate time-series regression techniques.’® Using
these techniques, we examined the relationship between local and
national employment fluctuations between 1958 and 1977. Estimates
of this kind already existed for single areas.!! However, it is difficult
to compare these estimates across areas since the model specifications
vary. An important feature of our research is that it examines the
cyclical response of local areas to national fluctuations using a common
specification for all areas. This special feature enables us to undertake
the cross-sectional analysis to identify area characteristics that are
associated with differences in cyclical propensities.

10These are empirical characterizations, not derived from a structural model of the
interarea and intra-area relationships. .
l1Gee, for example, Crow (1973), Mattila (1973), and Glickman (1977).



Approach

We postulate that an area’s employment can be divided into two
components—that which is engaged in export production and that
which produces for local consumption. The former is directly affected
by fluctuations in demand outside the area; the latter is indirectly
affected.’? To identify several aspects of the relationship between
national and local fluctuations, we estimate Eq. (1) using quarterly
observations of seasonally adjusted data from 1958l to 197711113

E, = ap + oyt + op(1 — Cio) * Nig
+oogt + Ny + Gy - Ni.x
+ oasWie + Hie (1)

where E,, is the quarterly growth rate of employment in area i at time
t; t is chronological time in quarters since 19581; k gives leads or lags
in quarters;s N,.  is the quarterly growth of national employment for
the t + k quarter; C is a binary variable that assumes a value of unity
in quarters for which national employment declines and zero for all
other quarters; W, is the ratio of the growth rate of local average hourly
earnings to that of average hourly earnings nationwide; and p;, is
stochastic disturbance. To reduce the degree of multi-collinearity,
which is a particular problem given the inclusion of interactions in the
equation, the variables t and N, are centered on their means.

We estimated the parameters of Eq. (1) for each of 87 areas using
ordinary least squares.!® Autoregressive disturbances characterized
some of the area equations, for which we used a first-order
Cochrane-Orcutt procedure (Cochrane and Orcutt, 1949) to transform
the disturbances.

In Eq. (1), o, is the constant term or residual employment growth
rate in the initial period, while o, is the increment in the growth rate
for each subsequent quarter, a, is the upturn response in the initial
quarter, and oy is the average increment in responsiveness for each

120f course, local area employment may also respond to local and regional factors (e.g.,
costs, spatial distribution of demand, etc.). We explore the role of these factors in cross-
sectional work in Sec. III.

13For some areas. the time series began later than 19581 because earlier data were
not available.

14Various area equations also include binary variables to control for BLS changes in
the definition of the dependent variable.

15Following the procedure used by Vernez et al. (1977, p. 80), we ran separate regres-
sions for each area using alternative lag and lead structures (+ 2,+1,0,~1,—2). The
predominant lag or lead relationship with the nation was determined by the equation
yielding the highest R2.

16For a list of areas, see Appendix D.
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subsequent quarter.l” The downturn response in the initial quarter is
a,. The downturn responsiveness in any quarter is RD(t), where

RD(t) = o, + ogt. (2)

The influence of area wage changes that are greater or less than na-
tional wage changes is found in ;.18

Categorization of Areas

Although this may seem like a complicated way to describe area
cyclical behavior, the estimates actually have a fairly straightforward
intuitive interpretation. The downturn response (RD(t) is actually an
elasticity that measures the percentage change in local employment
given a one percent change in national employment. Thus, a downturn
response elasticity greater than one means that the area experiences
downturns that are more severe than the nation; and an elasticity of
less than one means the reverse.

The downturn response elasticities enable us to group local areas
into three categories, at any point in time, according to the nature of
the area’s response to national recessions. In the graphs that follow
(Fig. 2), we depict the low, unitary, and high downturn responses. The
larger the downturn response, the greater is the need for countercycli-
cal aid.

RESULTS

We performed the estimation for each of 87 areas. Seventy-six of
these area-equations (87 percent) had significant F-statistics at the .10
level. The remaining areas were dropped from the analysis. (See Ap-
pendix D for the list.)

The explanatory power of the equation varies from area to area, as
Table 3 demonstrates.'® The R2s range from .14 to .96, with a median
of .50. For half of the areas, national fluctuations, local secular trends,
and relative wages explain more than half of the variation in local area
fluctuations.

17The specification assumes that the change in upturn and downturn responsiveness
must be equal. This need not be true and could be tested by interacting tN, . with the
downturn dummy (C). In the interests of simplicity, we did not do so.

18The sign of aj is ambiguous a priori. Positive values may signify excess demand in
the labor market characteristic of a rapidly growing area, while negative values may
describe an area from which firms are exiting because of high labor costs.

19The estimated coefficients, standard errors, R-source and Durbin-Watson statistics
are presented in Appendix E.
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Table 3

EXPLANATORY POWER OF Eq. (1)

) Less than
R .20 .21-.40 .41-.60 .61-.80 .81-1.00
Number 4 19 32 19 2
Percent 8.6 25.0 42.1 25.0 2.6

Some areas are highly responsive in a downturn, while others are

low or proportionately responsive. Table 4 presents the distribution of
downturn response elasticities computed for each cycle. Fewer than
two-fifths of the areas respond to national fluctuations within 20 per-
cent of the national change. This, however, is based on point estimates.
Using a t-test, we test the null hypothesis that each of these area
estimates is equal to unity—that is, each responds in step with the
nation. We reject the nuii hypothesis at the .10 level for 33 to 37 percent
of the areas in the downturn (see Table 5). Under this stricter test, more
than one-third of the areas depart significantly from the national pat-
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tern of cyclical fluctuations. Downturn responses much less severe than
the national downturn are experienced in 20 to 24 percent of the areas.
Downturn responses much greater than the national average occur in
13 to 16 percent of the areas, and most of these have downturn response
elasticities of greater than 2 (i.e., twice the national downturn). This
is further evidence of the need for well-targeted countercyclical aid.

Table 4

PERCENT DISTRIBUTION OF AREA
DownNTURN RESPONSES, BY CYCLE

Downturn
1960-61 1970-71 1974-76
26.3 35.5 35.5
40.8 18.4 19.7
32.9 46.1 44.7
Table 5

PERCENT DISTRIBUTION OF STATISTICALLY
S1GNIFICANT AREA DOWNTURN RESPONSES,

BY CYCLE
Downturn
High 13.2 15.8 13.2
Unit €3.2 63.2 7.1
Low 23.7 21.1 19.9

NOTE: Percentages are significant
at .10 level.



III. EXPLAINING DIFFERENCES IN AREA
CYCLE SEVERITY

The existing literature on the determinants of interarea variation
in cyclical activity consists of a set of more or less ad hoc hypotheses
with several rather creative but relatively simplistic empirical tests.!
Prior studies have typically considered one or two factors at a time; lack
of adequate controls for other omitted factors that may affect local
cyclical behavior may lead to incorrect conclusions. The multivariate
analytic approach used in this study makes this less of a problem, while
directly testing a variety of hypotheses about the determinants of
interarea cyclical variation. Prior work has also improperly focused on
states or multistate regions rather than on LMAs, as here. In the
discussion which follows, we outline and test a variety of hypotheses
about the factors that produce variation in cycle severity from area to
area.

A few empirical studies investigate why cyclical problems differ
among states and labor market areas. Taken together, these studies
suggest that the variations are due in part to differences in industrial
composition, local and regional demand, costs, and labor market char-
acteristics.

INDUSTRIAL COMPOSITION

Two industrial composition hypotheses have been proposed. Essen-
tially they state that differences in area cyclical characteristics are
statistical artifacts of differences in area industrial composition.

Under the first industrial composition hypothesis, different indus-
tries behave differently at the national level in cycles. Areas vary in
their concentrations of cyclically sensitive and cyclically stable indus-
tries. Consequently, even if there were no interarea variation in the
cyclical behavior of firms in a given industry, there would still be
variation in area cyclical response, depending on the local concentra-
tions of cyclically sensitive and stable industries.

The second industrial composition hypothesis focuses upon the role
of nationally linked industries in transmitting national fluctuations to
the local sector. Some nationally linked or export industries are more
cyclically sensitive than others. Certain areas have greater concentra-

!See Vaughan (1976), pp. 36-43, for a review of these studies.
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tions of the cyclically sensitive export industries. The more severe
fluctuations in the export sector will result in relatively more severe
fluctuations in the local sector. These areas will thus experience more
severe cycles in both export and local sectors.

Several empirical studies have investigated the effect of industrial
composition on local cycle severity. Borts (1969) compared the actual
cyclical amplitude of states during several pre- and postwar national
cycles to the amplitude the state would have experienced if all its
industries had followed the patterns derived at the national level. The
.75 correlation between actual and hypothetical amplitude found for
prewar cycles suggests that industrial composition is an important
determinant of interstate differentials. This relationship was much
lower (.34) in the 1948 to 1957 period, however, suggesting that the
effect of industrial composition on state cyclical behavior had weak-
ened. The decline in the importance of inter-industry variations oc-
curred at the same time that the level of regional concentration of
industries was declining (Vaughan, 1976). Thus, states that were for-
merly specialized in very cyclical industries were by then more diversi-
fied in their industrial composition. Engerman (1968) found that states
with a high share of employment in manufacturing or durable goods
manufacturing industries experienced more severe cycles, steeper
downturns, and slower expansions during the 1949-1956 and 1954-
1958 national cycles. These findings are supported by the work of
Bretzfelder (1973), who found that the growing dependence on manu-
facturing in the southeast states had increased their cyclical sensitivi-
ty. Also, Vernez et al. (1977) found that states and labor market areas
least dependent on manufacturing, especially durables, were more like-
ly to experience milder recessions than other states and LMAs. Both
Engerman and Vernez et al. found that heavily agricultural states had
a greater tendency to skip national cycles, but were also more likely to
experience cycles independent of the national cycles.

LOCAL AND REGIONAL DEMAND

Prior research strongly suggests that industrial composition ex-
plains only a part of the differential cyclical severity among areas.
Harris and Thirlwall (1968), analyzing cyclical unemployment in the
United Kingdom, found that differences across regions, holding indus-
try constant, were much more important than inter-industry differ-
ences. A number of studies have shown that differential rates of local
secular growth play a significant role in determining local cyclical
behavior (Borts, 1969; Engerman, 1968; Vernez et al., 1977). These
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studies all found that high growth regions tend to experience less
severe recessions, slower declines, and more rapid expansions. How-
ever, the theoretical mechanism explaining how secular growth affects
cyclical behavior has not been carefully developed. Several possible
explanations suggest themselves. First, because growth areas have
relatively low secular unemployment rates, firms in these areas tend
to reduce employment cycles by hoarding labor during downturns. Sec-
ond, businessmen in growth regions, being more optimistic than those
elsewhere, might not reduce employment as much as their more pessi-
mistic counterparts in slower growth regions.

In addition to local growth rates, we propose that the greater the
purchasing power in the LMA'’s census region, the more stable will be
significant portions of the demand for a firm’s output, and the less
severe the local cycle is likely to be.

COSTS

The variation in the level of variable cost in different plants in the
same industry, due to differences in inherent comparative advantage,
labor costs, transport costs, or the age of capital, has received special
attention (Engerman, 1968; Borts, 1969).

When industry demand declines, a cost-minimizing multiplant
firm producing a homogeneous product will reduce output in each of its
plants until marginal costs are equal. This is true whether or not the
firm is in a competitive industry. In a competitive industry, single-
plant firms will also reduce output until marginal costs in each firm are
equal (and equal to product price). In either case, the equality of mar-
ginal costs may imply that price is below average variable cost in plants
with relatively high average variable costs. Under such conditions, the
plant will be shut down completely. Thus, there is an uneven adjust-
ment to declining output across plants; output falls more in plants with
above-average cost levels than in plants with below-average cost levels.
If a region has relatively more of one kind of plant than the other, it
will lose or gain shares of the industry’s output, and actual output will
fall by more or less than industrial composition alone indicates.

When output rises again in the cyclical recovery, the plants which
were previously shut down may reopen and add to output in a large
discontinuous jump. If they are reopened, their outputs will continue
to rise as firms expand output in all plants to keep marginal costs equal.
Thus, a region with a concentration of such plants will have a more
rapid recovery than industrial composition alone would indicate. How-
ever, this will not happen if the high cost plants are not reopened. Thus,
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a region that has many high cost plants and is not experiencing much
new investment may have more severe downturns and weaker, slower
upturns than industrial composition alone indicates.

Constrained by data limitations, we test hypotheses only about the
effect of wage and energy costs on local cycle severity.

LABOR MARKET CHARACTERISTICS

Several local labor market characteristics have been shown to be
correlated with local cyclical fluctuations. Having little incentive for
labor hoarding, firms in persistently high unemployment regionsin the
United Kingdom experience the greatest cyclical sensitivity (Thirlwall,
1966). The size of the labor market (number of jobs) has been shown to
affect cyclical behavior as well (Tideman, 1973; Hellman, 1973). The
larger a labor market, the easier it is to find a job, and, therefore, the
less time a worker spends between jobs, all other things being equal
(Tideman, 1973). On the other hand, many big city mayors argue that
they experience more severe cycles.

Others find that unionized employees experience greater cyclical
volatility in the hours and weeks worked (Raisan, 1979). Faced with an
explicit agreement fixing wages, the employer facing a downturn in
demand can only adjust employment. In contrast, in the non-union
sector, employers can adjust both wages and employment. As a result,
employment in the union sector bears more of the burden of the down-
turn in demand. This is called the “contracting theory” of employment
fluctuations.

EMPIRICAL APPROACH

The hypotheses cited above are the product of ad hoc theorizing and
fairly simple empirical, generally bivariate analysis. We use a mul-
tivariate analytic approach to explain interarea differences in the
measured cyclical severity of labor market areas. We regress each
cyclical measure of severity (Z) on a set of area characteristics repre-
senting industrial composition, costs, labor market conditions, and lo-
cal/regional demand. This estimation is performed for 1959, 1969, and
1973—the precycle peak years for each of the three post-1958 national
classical cycles. Separately for each cycle, estimate the parameters of
Eq. (3):

Zy = op + ,%MFG, + o, %FIRES, + o, WAGE;, + o,ENGY;
+ a;UN;, + o¢RINC;, + o,APOP; + agUR,, + ooPOP; + €4, (3)
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where Z,, is the single cycle severity in area i; Z,, is the multicycle
severity elasticity of the ith area at t; %MFG; is an industrial com-
position variable—percent of local employment in manufacturing;
%FIRES; is the percent of local employment in finance, insurance,
real estate, and services; WAGE;; is average hourly earnings in local
manufacturing; ENGY;, is the area’s typical commercial fuel bill
(1500 KWH); UN,, is the percent of the state’s employees who are
union members; RINC,, is per capita income in the local census re-
gion; APOP;, is the average annual change in population over the pre-
ceding ten years (in thousands); UR,, is the area unemployment rate;
POP;, is the population of the area; and ej, is the disturbance term.

The parameters of Eq. (3) are estimated by ordinary least squares
for the single cycle measure of severity, but by a weighted generalized
least squares procedure for the downturn response elasticity. Because
the downturn response elasticities are econometric estimates measured
with errors that vary across observations, the stochastic disturbances
associated with each of the elasticity variables are heteroscedastic
across areas. Thus, estimation by an ordinary least squares technique
is inappropriate, resulting in inefficient parameter estimates and
biased estimates of their standard errors, impairing hypothesis testing.
Since we have unbiased estimates of the variance of the elasticities for
each area from the time-series work that generated the response elas-
ticities, we use these estimates as weights to transform the stochastic
disturbances into homoscedastic form.

RESULTS

We find support for many of the hypotheses described previously
about the determinants of area cyclical behavior. The signs of the
significant coefficients are presented in Table 6. (All of the estimated
coefficients are reported in Appendix H.) In particular, there is strong
and consistent support for hypotheses about the effects of industrial
composition, unemployment, and regional income. However, the evi-
dence does not support the hypotheses about differential costs, union-
ism, or labor market density. One anomalous result is the conflicting
evidence about the relationship between cyclical fluctuations and area
growth rates.

We find very strong support for the effect of industrial composition
on LMA cyclical distress. Areas with high concentrations of manufac-
turing employment suffer more severe downturns. This effect appears
for both the single cycle (significant in two cycles) and the multicycle
measures of severity (significant in all three cycles). Where significant,
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Table 6

DETERMINANTS OF CYCLE SEVERITY, PostwaR NatioNaL CYCLES
(Signs of significant coefficients)

Cycle Specific Measures Downturn Response Elasticity

1960-62 1970-71 197L4-76| 1960-62 1970-71 197L-76

MFG + +
FIRES
Wage

Energy
Union
Reg. Inc. -~ - - -
APOP
UR + + + + +
POP +

+

|
+
+

NOTE: Coefficients are significant at .10 level.

a one percent increase in the manufacturing share of employment
increases a given cycle’s severity by .15 to .20 and increases the multi-
cycle downturn tendency by .02 to .04. In contrast, greater concentra-
tions of employment in finance, insurance, real estate and services
(FIRES) mitigate area downturns during national recessions. We also
find this effect for both the single cycle (significant in one cycle) and the
multicycle (significant in all three cycles) measures. Where significant,
a one percentage point increase in the area’s share of employment in
FIRES reduces a cycle’s severity by .16 and the multicycle response by
.02 to .03.

The results also support the regional income hypothesis. Areas in
higher income regions experience less severe cyclical distress. This
relationship is statistically significant in two cycles for both measures.
Where significant, a $100 difference in a region’s per capita income
reduces the severity of a single cycle by .30 to .40 and downturn re-
sponse by .07 to .09.

The results also provide very strong evidence of labor hoarding by
firms in tighter labor markets. Areas with lower unemployment rates
just prior to the downturn experience less severe downturns (significant
in all three cycles for the single cycle measure and two cycles for the
multicycle response). Where significant, a one percentage point differ-
ence in the area’s predownturn unemployment rate increases a cycle’s
severity by .45 to .56 and the multicycle tendency by .15 to .27.
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There is much weaker support for the hypothesized effects of in-
terarea wage differentials on LMA cyclical distress. Higher wages are
associated with greater cyclical severity by both measures in the earli-
est cycle only. In that cycle, a ten-cent hourly wage difference raised
measured severity by .60 and the downturn response by .11.

There is no support for relationships between area cyclical distress
and unionism, energy costs, or labor market size. Neither of the first
two variables is significant for either measure in any cycle. Area popu-
lation, a proxy for labor market density, is significant only in one
cycle—but has the wrong sign.

The only serious anomaly in these estimates is the mixed evidence
about the effect of area growth on cyclical distress. In bivariate analy-
ses, others have found high growth areas experience less severe down-
turns. We find conflicting evidence. In the earliest cycle, growth is
associated with reduced severity by the single cycle measure; but in the
later two cycles growth is associated with an increased multicycle re-
sponse. A negative relationship may result if high growth areas in the
latter cycles have higher concentrations of cyclically sensitive indus-
tries, like construction, that are not accounted for in the estimating
equation. Still the discrepancy between the different indicators of cycli-
cal distress, and between cycles, is a disturbing note.

CONCLUSIONS AND FURTHER RESEARCH

Our examination of LMA cyclical fluctuations lends support to a
number of the hypotheses found in the literature. Table 7 summarizes
our findings. There is particularly strong support for the hypothesized
effects of industrial composition, regional income, and unemployment
rate on cycle severity. Higher wage areas had larger cyclical fluctua-
tions in the 1960-1961 cycle. Differential energy costs and labor market
size have no effect on area cycle severity. Surprisingly, the evidence on
the relationship between area growth and cyclical fluctuations is
mixed.

While this work is primarily intended as exploratory research to
improve our understanding of area cyclical activity, we can neverthe-
less draw several lessons for countercyclical policy. First of all, we have
provided further documentation of the diversity of area cyclical fluctua-
tions. This again demonstrates the need for efficient targeting of coun-
tercyclical relief based on local rather than national indicators. On the
basis of these results, we have identified several levers for a long-term
effort to reduce area cyclical distress by inducing structural change.
These are the industrial compositions of the area, its secular unemploy-
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Table 7

AREA CHARACTERISTICS AND LMA CycLicaL FLUCTUATIONS

Area Characteristics Effect on Downturn?

Industrial Composition
% Manufacturing Consistently significant
Positive effect

% FIRES Consistently significant
Negative effect
Costs
Wages Positive effect, 1960-1961
No effect, later cycles
Energy No effect
Local/Regional Demand
Regional income Consistently significant
Negative effect
Population growth Mixed evidence

Labor Market Characteristics

Secular unemployment Consistently significant
Negative effect

LMA size No effect

Unionism No effect

a s . .
Positive effect = increase; negative effect = decrease.

ment rate, and regional income. A long-term strategy that shifts area
industrial composition away from manufacturing toward finance, in-
surance, real estate, and services, that reduces secular unemployment,
and that raises income levels in the surrounding region would reduce
the cyclical distress suffered by areas.

This research was motivated by the lack of systematic theoretical
and empirical knowledge about how firms in different areas respond to
cyclical fluctuations. The results for both total employment cycles, and
especially cycles in individual sectors and industries, can be improved
by additional research along several lines. First, research on how cycles
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are transmitted from area to area can help to better identify area
characteristics that increase or decrease cyclical vulnerability. Second,
case studies of how firms’ employment decisions actually respond to
cyclical fluctuations can help to identify industry characteristics as-
sociated with large and small cyclical propensities. Third, further work
with these cyclical characteristics using augmented specifications and
improved variable measurement may yield greater consistency in the
results. And fourth, if policymakers are to rely on the results reported
here to anticipate which areas will experience the most severe cycles
in future recessions, the usefulness of the cyclical characteristics gener-
ated by this research should be assessed during the next cycle.






Appendix A

LMA CYCLICAL DATA BASE

In the course of this research, we have generated a large quantity
of data on employment cycles in states and LMAs. Some of this material
is discussed in this report; much of it is not. As a service to EDA and
other policymakers and researchers, these data (on magnetic tape) will
accompany the report to EDA. We hope others will find it valuable. The
two components of the data base are briefly described below.

1. We have updated the state and LMA cycle data used in Vernez
et al., 1977. Thus for each postwar cycle from 1958 to 1977 we have
computed a variety of cyclical characteristics of 47 states and 107 LMAs
(see Vernez et al. for list of states and definitions of characteristics; see
Appendix B herein for list of LMAs). These characteristics include:

® Cycle severity
Cycle duration
Timing at downturn
Timing at upturn
Rate of decline

Rate of expansion

2. The results of the estimation of Eq. (1), relating local to national
employment fluctuations, form the second component of the data base.
For the 87 LMAs listed in Appendix D herein, we provide:

® Estimated coefficients
Standard errors

T-statistics

R2

Durbin-Watson statistics
Significance level of an F-test
Downturn response elasticities
Upturn response elasticities
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Appendix B

LABOR MARKET AREAS INCLUDED IN
ANALYSIS OF SINGLE CYCLE MEASURE
OF SEVERITY

Alabama

Mobile
Tuscaloosa

Arizona

Phoenix
Tucson

Arkansas

Pine Bluff

California

Anaheim~Santa Ana
Bakersfield

Fresno

Los Angeles-Long Beach

Modesto

Oxnard-Simi Valley-Ventura
Riverside-San Bernardino-Ontario
Sacramento
Salinas-Seaside-Montery

San Diego

San Francisco-0akland

San Jose

Santa Baraba-Santa Maria-Lompoc
Santa Rosa

Stockton

Vallejo—Fairfield—Napa

Connecticut

Stamford
Waterbury

Delaware

Wilmington

Florida

Fort Lauderdale-Hollywood

Idaho

Boise City

Illinois
Chicago SMSA
Davenport-Rock Island-
Moline
Peoria
Rockford

Indiana
Gary-Hammond-East Chicago
Indianapolis
Muncie
South Bend
Terre Haute

Iowa
Cedar Rapids
Dubuque
Sioux City
Waterloo-Cedar Falls

Kentucky
Lousiville

Louisiana
Lake Charles
Monroe

Maine
Lewiston-Auburn

Maryland
Baltimore

Michigan
Ann Arbor
Bay City
Grand Rapids
Jackson
Saginaw
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Appendix B—continued
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Mississippi
Jackson

Missouri
Springfield

Montana
Billings
Great Falls

Nebraska
Lincoln
Omaha

Nevada
Las Vegas
Reno

New Jersey
Atlantic City
Hackensack
Jersey City
Newark-New Brunswick

Paterson-Clifton-Passaic

Trenton

New Mexico
Albuquerque

New York

Albany-3chenectady-Troy

Binghamton

Buffalo

Elmira
Nassau~Suffolk

New York City
Rochester

Rockland County
Syracuse
Utica-Rome
Westchester County

Ohio
Youngstown-Warren

Oregon
Eugene-Springfield
Portland
Salem

Pennsylvania
Altoona
Erie
Harrisburg
Johnstown
Lancaster
Philadelphia
Pittsburgh
Reading
Scranton
Wilkes-Barre-Hazleton
York

Rhode Island
Providence-Warwick-
Pawtucket

South Carolina
Columbia

South Dakota
Siocux Falls

Vermont
Burlington
Springfield

Washington
Seattle-Everett
Spokane
Tacoma

West Virginia
Wheeling

Wisconsin
Green Bay
Kenosha
La Crosse
Madison
Racine

Wyoming
Casper
Cheyene




Appendix C

PERCENT DECLINE IN LMA EMPLOYMENT
DURING THREE POSTWAR RECESSIONS,

1958-1977
Area 1960-62 1970-71 197476

Alabama

Mobile -4,22 -3.94 -1.04

Tuscaloosa -0.37 -0.54 -3.97
Arizona

Phoenix -0.05 -0.34 -6.44

Tueson -0.29 -2.00 -2.61
Arkansas

Pine Bluff -4.92 -3.97 -9.39
California

Anaheim-Santa Ana-Garden Grove 8.93 -2.13 -2.84

Bakersfield -3.71 -1.43 -1.15

Fresno 0.35 -1.10 1.24

Los Angeles-Long Beach -1.14 ~4.95 -3.07

Modesto NAZ -1.09 1.92

Oxnard-Simi Valley-Ventura -1.89 -3.59 0.72

Riverside-San Bernardino-Ontario ~2.56 -0.85 =2.12

Sacramento 0.72 -0.87 0.13

Salinas-Seaside-Monterey 0.25 -0.81 0.27

San Diego ~3.46 -0.28 -0.78

San Francisco-Oakland -0.55 -2.87 -1.07

San Jose 9.97 -3.22 -2.99

Santa Barbara-Santa Maria 14.76 -2.17 0.42

Santa Rosa -1.93 -1.17 -3.53

Stockton -2.69 -3.13 -1.20

Vallejo-Fairfield-Napa -0.84 -0.29 3.42
Connecticut

Stamford 3.17 -l 49 -2.01

Waterbury -5.40 -6.76 -8.02
Delaware

Wilmington -3.54 -2.37 -6.13
Florida

Fort Lauderdale-Hollywood NA -0.79 -8.49

Miami -1.71 -0.26 =7.71

Pensacola NA -0.74 -2.88
Idaho

Boise City 0.00 4.90 0.00




Appendix C—continued

‘Area 1960-62  1970-T71 1974-76

Illinois

Chicago -2.51 -3.38 -5.06

Davenport-Rock Island-Moline -3.27 -1.,34 -2.88

Peoria -8.16 -2.13 0.92

Rockford =5.31 -9.25 -7.17

Gary-Hammond-East Chicago NA 3.74 -6.28
Indiana

Indianapolis -2.37 -4.25 -4.29

Muncie NA -3.78 -9.96

South Bend -11.01 -6.66 -5.15

Terre Haute -4.17 -1.78 -5.04
Iowa

Cedar Rapids -6.03 -8.01 -3.05

Dubuque -5.32 -5.00 -6. 44

Sioux City -4.25 -4.51 -3.16

Waterloo-Cedar Falls ~10.44 -4.31 =4.74
Kentucky

Louisville 4,63 -3.84 -6.85
Louisiana

Lake Charles NA -6.50 -2.04

Monroe NA -6.43 -6.56
Maine

Lewiston-Auburn -9.16 -3.81 -6.60
Maryland

Baltimore -2.48 -1.62 -3.34
Michigan

Ann Arbor -5.30 ~5.35 -10.08

Bay City -13.65 -9.60 -4.80

Grand Rapids -5.53 -3.64 -5.13

Jackson -8.12 -5.91 -9.53

Saginaw -6.91 -2.96 -8.27
Mississippi

Jackson 0.76 -0.43 -2.18
Montana

Billings -7.72 1.04 2.96

Great Falls -6.76 -1.62 -5.13




Appendix C—continued

Area 1960-62  1970-71  1974-76
Nebraska
Lincoln NA -0.42 -0.91
Omaha -0.30 -0.14 -4.06
Nevada
Las Vegas NA -2.58 -1.00
Reno 5.31 5.08 3.26
New Jersey
Atlantic City NA ~3.28 -5.67
Hackensack NA -1.72 -0.73
Jersey City -3.19 -9.80 -8.59
New Brunswick-Perth Amboy NA -1.50 -4.64
Paterson-Clifton-Passaic ~3.38 -2.90 . =6.60
Trenton -4.24 0.15 -3.27
New Mexico
Albuquerque ~2.43 0.55 -1.10
New York
Albany-Schenectady-Troy ~-2.08 -2.24 -3.02
Binghamton -1.38 -4.60 -4.22
Buffalo ~7.09 -6.80 -4.81
Elmira -7.65 ~7.73 ~9.07
Nassau-Suffolk 2.05 -1.31 -2.35
New York City -1.30 -6.85 -7.87
Rochester -0.83 4.1 -3.97
Rockland County -1.16 2.43 -2.07
Syracuse -2.11 -2.28 -5.83
Utica-Rome -2.69 -6.57 -3.94
Westchester County -2.09 -3.41 -4.20
Ohio
Youngstown-Warren -13.46 -4.66 -11.00
Oregon
Eugene-Springfield -2.60 -1.29 -3.21
Portland -3.48 -2.48 -3.73
Salem -2.67 -2.87 -2.47
Pennsylvania
Altoona -9.98 -2.04 -5.12
Erie -5.78 -1.81 -5.13
Harrisburg =4.65 -0.11 -3.59
Johnstown -15.57 -2.01 -1.91
Lancaster -3.06 -1.87 -3.4
Philadelphia -1.U46 -4.,51 =4.74
Pittsburgh -8.84 -4.38 -1.16




Appendix C—continued

Area 1960-62 1970-71 1974-76

Pennsylvania (cont.)

Reading -3.11 -4, 14 -6.54

Seranton -3.11 -3.18 -8.87

Wilkes-Barre-Hazelton -2.50 -2.59 -7.87

York -2.63 -3.26 =747
Rhode Island

Providence-Warwick-Pawtucket ~2.63 ~l4,13 -8.38
South Carolina

Columbia 0.43 1.08 -3.15
South Dakota

Sioux Falls -1.49 0.00 -1.80
Vermont

Burlington -2.44 -1.56 -1.93

Springfield -8.33 -14.49 -13.47
Washington

Seattle-Everett ~2.94 -14.69 -0.14

Spokane -4.44 -1.98 -7.39

Tacoma -3.03 ~5.05 0.52 .
West Virginia

Wheeling -8.76 -0.50 1.28
Wisconsin

Green Bay -1.40 -1.09 2.02

Kenosha -13.78 -2.21 ~7.48

La Crosse NA -3.96 -2.59

Madison NA -1.56 -0.43

Racine =7.76 -10.99 =2.51
Wyoming

Casper -T7.65 -4.48 10.30

Cheyenne -19.82 0.00 -5.00

8NA = not available.



Appendix D

LMAs INCLUDED IN ANALYSIS OF MULTICYCLE
MEASURE OF SEVERITY, BY LEVEL OF
EMPLOYMENT AGGREGATION

SIC
State/City Total MFG DUR NDUR 33 34 35 36 37
Alabama .
Birmingham X x X X X X X
Arizona
Phoenix X X X X
Arkansas *
Fort Smith X X X b4 X
Little Rock-N. Little Rock x X X X X
California *
Anaheim-Santa Ana-Garden Grove x x X X X X
Fresno X X X X
Los Angeles-Long Beach X Xy b x X X X b
Modesto x Xy X b
Riverside-San Bernadino-Ontario Xy X X X X X X
Sacramento X, X X X
Salinas—Seaside-Monterey b'e x X X *
San Diego b4 X X X X
San Francisco-Cakland X X Xy b
San Jose X X X x X X
* *
Santa Rosa Xy X x X
Vallejo—Fairf’ield-Napa X X X X
Colorado . .
Denver-Boulder X X X X X
Connecticut
Bridgeport-Stamford-Norwich X X X X X
Hartford-New Britain-Bristol X x
New Haven-West Haven X b'e x X
Florida
Orlando X
Tampa-St. Petersburg X X X X X
Georgia
Atlanta X X X X x
Savannah X X X X
Illinois
Chicago X X X Xy Xy X X X
Davenport-Rock Island-Moline Xy Xe X X x X
Peoria X X b X X x
Rockford X X X X X X X
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Appendix D—continued
State/City Total MFG DUR NDUR 3 35 36 37
Indiana
Indianapolis X x X b b X b x
Iowa .
Cedar Rapid X X b X, b
Des Moines X x x x
Kansas
Wichita X X X
Kentucky *
Louisville x b x X x X
Louisiana
New Orleans X X X X X
Maine "
Portland X X x X
Maryland
Baltimore X x X x x
Massachusetts
Boston-Lowell-Brocton x X x X X X
Springfield-Chicopee-Holyoke b X x X X X X
Worcester-Fitchburg-Leominster X X x x X X
Michigan
Detroit X X X x X X X
Flint X x X X X X
Grand Rapids X x X X x b d
Lansing-East Lansing x X X X X
Muskegon~Norton Shores X x x Xy b4
Saginaw X X X X X X
Minnesota
Minneapolis-St. Paul x x X b'q x x
Missouri
St. Louis X x X x X x
Nebraska
Omaha x X
New Jersey "
Jersey City X X X X x X X
Newark x x x x X x
Trenton X X x X x x X
New York
Albany-Schenectady-Troy x x x .
Buffalo x X X X x X X,
Nassau-Suffolk x x X X X
Rochester x x x x x X
Syracuse x x X x
Westchester X x X x X x
Ohio
Akron X x x X x x
Canton X x x x x
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Appendix D—continued

State/City Total MFG DUR NDUR 33 34 35 36 37
Cincinnati x x x b'e X X X x
*
Cleveland X x X X X X X X X
Columbus X X X X X X
Dayton X X X X x x X
Toledo X X b X X x X . X
Youngstown-Warren X X X X X X X
Oklahoma
Oklahoma City X X
Tulsa b X
Oregon .
Portland X X X bd X
Pennsylvania .
Allentown-Bethlehem-Easton X X X b3 X X X X
Harrisburg X X x b4 X x
Lancaster X X X X X
Philadelphia X X X x x x X
Pittsburgh x x X x x x b3
Reading X, X X X x X X X
Wilkes-Barre-Hazelton X X x X
York b4 b'd X X X x X X
Rhode Island .
Providence-Warwick-Pawtucket x X X x X x
South Carolina »
Greenville-Spartanburg x X X X X
Tennessee "
Chattanooga X X x x x x x
Knoxville X X X X
Memphis X X X X
Texas .
Houston X X X X b4 X
Washington *
Seattle-Everett x
West Virginia
Wheeling X X X X
Wisconsin .
Green Bay b b'e X X X
Madison x X X x .
Milwaukee x X x X X X X X

KEY: Total = area total employment

MFG = manufacturing

DUR = durable goods manufacturing

NDUR = nondurable goods manufacturing
SIC = Standard Industrial Classification

33 = primary metals
34

fabricated metals

35 = nonelectrical machinery

36 = electrical machinery

37 = transportation equipment

*
Insignificant F-statistic; area dropped in cross-sectional analyses.



Appendix E

ESTIMATED COEFFICIENTS OF LMA
RESPONSE EQUATIONS (EQ. (1))
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Appendix F

THE APPROPRIATE GEOGRAPHIC
UNIT OF OBSERVATION: STATES
VERSUS LOCAL AREAS

Most prior work explaining variations in area cyclical fluctuations
has used states or multistate regions as the units of observation. How-
ever, states are arbitrary political units, not integrated economic units.
States typically include many heterogeneous economic units and the
cyclical fluctuations of these smaller units may differ substantially. By
contrast, LMAs are defined to encompass integrated economic units. By
observing state fluctuations, we observe the net or average fluctuations
of multiple heterogeneous areas. In doing so, serious estimation errors
may be introduced. The conformity of state and LMA estimates is one
indication of the reliability of states as the unit of observation in cycli-
cal research.

While there is agreement between the state and LMA results on
industrial composition (manufacturing, negative; FIRES, positive),
costs (wage and energy, insignificant), unionism (insignificant), and
population (insignificant), there are some striking inconsistencies. (See
Tables F.1 and F.2.) Regional income is associated with more severe
cycles in states (one cycle) but less severe cycles in LMAs (two cycles).
We expect the latter. Lower secular unemployment rates are associated
with greater cyclical severity in states (one cycle) but less severe cycles
in LMAs (three cycles). Again, we expect the latter. Finally, rapidly
growing states had a less severe 1970-1971 cycle but a more severe
1974-1975 cycle.! The state results depart both from our expectations
and the LMA estimates. This suggests that cyclical research based
upon data for states should be used with caution.

1 As noted previously, the evidence on the relationship between growth and cyclical
distress is conflicting.
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Table F.1

DETERMINANTS OF CYCLE-SPECIFIC SEVERITY, STATES AND LMAs,
Postwar NaTioNAL CYCLES

(Signs of significant coefficients)

States LMAs

1960-62 1970-T71 1974-76 | 1960-62 1970-71 1974-76
MFG + + +
FIRES - -
Wage +
Energy
Union
Reg. Inc. + - -
APOP - + -
UR - + + +
POP +

NOTE: Coefficients are significant at .10 level.



SINGLE CYCLE SEVERITY

Table F.2

States LMAs

1960-62 1970-71 1974-76 1960-62 1970-71 1974-76

Intercept 4,50 8.55% —6.16b 2.58 2.12 -10.50b
(4.65) (2.73) (3.29) (4.70) (3.89) (5.72)
Industry Composition a a a
% MFG .06 .04 .16 .02 .15 .20
(.05) (.03) (.03% (.OA% (.03) (.05)

% FIRES -.08 -.01 ~.09 -.16 .02 -.01
(.13) (.04) (.05) (.06) (.03) (.04)

Costs b a

Wages 4.31 1.10 -.60 6.00 .87 .18
(2.25) (.79) (.70) (1.38) (.71) (.65)

Energy -.03 .02 .06 .03 -.03 .04
(.12) (.07) (.05) (.04) (.03) (.03)

Local/Regional Demand b a

Growth (00 pop.) -.03 -.03 .08® -.06 -.01 .02
(.03) (.OZg (.03) (.Olg (.01) (.ozg

Regional Income (00) -.30 .10 -.07 -.40 ~.10 -.30
(.20) (.05) (.07) (.10) (.09) (.10)
Labor Market Condition a a
Unemployment W42 .04 -.392 .55% .56 W45
(.31) (.22) (.19) (.25) (.Zlg (.19)

Size (000,000) .11 .01 .05 .03 .33 -.08
(.11) (.04) (.05) (.23) (.16) (.28)

Unionism .01 .02 .04 -.05 -.01 .01
(.07) (.04) (.05) (.06) (.05) (.06)

R’ 4 .62 .73 .63 42 .54
35 47 47 55 82 58

aSignificant at .05,

bSignificant at .10.



Appendix G

DETERMINANTS OF INDUSTRY CYCLES

While we are concerned with explaining variations in local area
cyclical fluctuations in aggregate, i.e., changes in total local employ-
ment during national recessions, aggregation of cyclical fluctuations
across all industries in one area has major weaknesses. Even though
variations in local industrial composition can be accounted for, such
work has been done only at a highly aggregated level (first digit SIC),
which in turn may mask large industrial composition variations across
areas. Further, it implicitly assumes that other local and regional
factors affect the cyclical behavior of all industries in an area in the
same way. To reduce this possible area bias, we also generated the
multicycle severity elasticity of manufacturing, durables, nondurables,
and five selected two-digit industries, using Eq. (1). We observed wide
variations in the cyclical fluctuations of selected industries and group-
ings of industries from area to area. As an exploratory exercise, we
fitted the same model (Eq. (3)) to explain these interarea variations.
Unlike the aggregate results, these industry results are very uneven.
More often than not, the model does not explain a significant proportion
of the variance for downturn response elasticity. (See Table G.1.) Where
the model is significant, the results are generally consistent with the
conclusions stated above for the aggregate results. But the evidence is
not sufficiently strong or consistent to satisfactorily explain interarea
variation in the cyclical fluctuations of employment sectors and subsec-
tors. (Estimated coefficients are given in Table G.2.) Thus, we cannot
recommend this model for examining sectoral fluctuations.

The weakness of these results may be due to problems of data and
specification that are not problems for the total employment dependent
variable. Data problems arise from measurement errors in both the
independent and dependent variables. While the dependent variable
describes fluctuations in an employment sector or industry within an
LMA, several of the independent variables are areawide when they
should be more closely related to the sector or industry. Labor hoarding
by firms in the primary metal industry in Chicago, for example, is a
function of the labor market slack for workers they might hire; the
areawide unemployment rate is a better or worse proxy for the industry
rate depending on the area and industry. The same is true for the wage
and energy cost variables, and is especially true for the unionization
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variable (proportion of employment in the state that is unionized).
These measurement errors in the independent variables could account
for the weak performance of the model. Additional errors in the depen-
dent variable could also contribute. The dependent variable is the re-
sponse of employment in a sector or industry group to fluctuations in
that sector or group at the national level. However, the local and na-
tional industrial composition of the sector or industry group are unlike-
ly to be identical, and may be quite different. If different, the response
elasticity may be explained by these lower level industrial composition
differences. For example, transportation equipment employment is
dominated by the auto industry at the national level. Yet for some
areas, shipbuilding or farm equipment dominates employment. The
former may have different cycles, which, if we could disaggregate fur-
ther, we could more accurately characterize.

Even if the data problems were solved, the specification that per-
formed well in explaining interarea variations in total employment
cycles might continue to perform unevenly for cycles in employment
sectors and industry groups. Each group may have peculiar factors
affecting interarea variation that are omitted from the specification.
The age of the capital stock, for example, may be much more important
in some industries than in the aggregate. The spatial distribution of
demand (local or export) or the nature of the consumer (government or
private) may be significant in some sectors and vary across areas. If
available, data on these and other omitted variables could supplement
the specification for specific industries and improve the model.
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Table G.2

INDUSTRY DISAGGREGATED REsuLTs: REGRESSION COEFFICIENTS

Primary Metals Fabricated Metals
(33) (34)

1960-62  1970-71 _ 1974-7¢ 1960-62 _ 1970-71 197476
Intercept 0.22 -2.58 -8.98 -1.97 4.31 9.59
(1.61) (4.21) (8.56) (3.49) (5.15) (8.58)
MFG ‘percent) -.015 -.004 .026 .01 .09 .07
(.011) (.028) (.052) (.04) (.05) .07
FIRES (percent)  -0.08% -0.05 ~0.001 -0.03) -0.007 -0.007
(0.02) (0.03) (.06) (0.05) (0.05) (0.06)
Wage 1.892 0.75 1.10 0.64 -0.97 -0.77
0.57) (1.05) (1.01) (1.18) (1.09) (0.92)
Union ~0.03 -0.03 -.09 0.11° 0.172 0.09
(0.02) 0.04) (0.11) (0.06 (0.08) (0.09)
Energy -0.03 -0.002 .03 0.007 -0.008 -0.08%
(0.02) (0.05) (.05) (0.03) (0.03) (0.04)
Reg. Inc. (00) 0.04 0.05 0.09 -.18 -.28% -.11
(0.05) (0.09) (0.20) (.13) (.10) (.20)
Growth (00) -.50 -2.30 -0.50 0.02 0.04 -0.05"
(.80) (3.00) (2.00) (0.02) (0.04) (0.03)
Unemployment -0.15 0.22 .12 0.20 0.55° 0.12
(0.10) (0.31) (.34) (0.24) . (0.30) (0.29)
Population .09 -.04 -.34 ~-.06 .08 .03
(000,000) (.08) (.16) (.38) (.13) (.14) (.25)
% 0.75¢ 0.32 .33 0.43 0.45° 0.43




Table G.2—continued
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Nonelectrical Machinery

Electrical Machinery

(35) (36)
1960-62  1970-71  1974-76 1960-62 1970-71___1974-76
Intercept 0.75 3.23 7.74 -1.51 2.28 -0.98
(1.67) (2.10) (6.04) (3.05) (5.36)  (15.81)
MFG (percent) .017 0.38° .021 .03 .01 -.02
(.013) (.017) (.030) (.02) (.04) (.08)
FIRES (percent)  -0.01 ~0.008  -0.01 -0.05 -0.04 0.02
(0.01) (0.01) (0.02) (0.05) (0.05) (6.08)
Wage 0.13 —0.70b —0.77b 1.15 0.11 -0.24
(0.41) (0.40) (0.39) (0.93) (1.09) (1.49)
Union 0.04° 0.03 0.10° ~0.03 ~0.03 -0.24
(0.02) (0.02) (0.05) (0.04) (0.07) (0.24)
Energy -0.002 0.01 -0.01 0.01 0.01 0.03
(0.009)  (0.01) (0.01) (0.02) (0.03) (0.05)
Reg. Inc. (00) -0.06 -0.10° ~0.14 -0.002 -0.04 0.20
(0.06) (0.06) (0.10) (.10) (.10) (0.40)
Growth (00) 0.09 _.07 0.95 0.31 1.45 -7
0.30 0.70 1.00 (1.00) (3.00) (6.00)
Unemployment -0.05 0.39% 0.32° ~0.09 0.07 -0.58
(0.09) (0.15) 0.17) (0.20) (0.48) 0.7D)
Population 0.2 -.00 .10 .04 .01 _.o1
(000, 000) (0.5) (.07) (.10) (.13) (.19) (.34)
R’ 0.33 0.46° 0.50° 0.28 0.20 0.25
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Table G.2—continued

Intercept

MFG (percent)
FIRES (percent)
Wage

Union

Energy

Reg. Inc. . (00)
Growth (00)
Unemployment
Population

(000,000)
RZ

Transportation Equipment

(37) Nondurable Goods
1960-62 1970-71 1974~76 1960-62 1970-71 1974-76
-1.35 11.63% -4,36 0.83 0.50 2.51
(2.57) 4.71) (7.86) 0.92) (1.20)  (2.12)
.05 -.02 .29P .014 .03® 0.31%
(.03) (.05) (.13) .009 0.11) (0.15)
-0.08 -0.09? 0.04 -0.01 -0.01 -0.02
(0.04) (0.04) (0.05) (0.01) (0.01)  (0.01)
0.98 0.91 -0.99 0.41 -0.18 -0.48°
(0.88) 0.71) (1.00) (0.32) (0.29) (0.28)
-0.009 0.08 -0.22 -0.002 -0.02 0.04
(0.03) (0.07) (0.14) (0.01) (0.02) (0.03)
0.02 0.122 -0.07 -0.004 -0.001  -0.002
(0.03) (0.05) (0.07) (0.007) (0.008)  (0.009)
-0.09 0.06 0.20 -0.02 0.01 -0.05
(0.08) (0.09) (0.10) (0.03) (0.03) (0.04)
1.54 3.51 4,24 -0.02 0.70 1.814
(2.00) (2.00) (3.00) (0.30) (0.70) (.90)
0.06 ~0.07 0.15 —0.11° 0.02 0.252
(0.16) (0.30) (0.16) (0.06) (0.09) (0.08)
0.00 .20 -.41 .05 .03 .01
(.14) (.20) (.22) (.06) (.06) (.08)
0.79°¢ 0.71¢ 0.79¢ 0.14 0.18 0.37
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Manufacturing Durable Goods

1960-62 _ 1970-71 __ 1974-76 1960-62 _ 1970-71 _ 1974-76

Intercept ~0.29 1.942 4.13% -0.21 1.87° 4.59
(0.87) (0.91) (1.90) (0.88) (1.03) 2.47)

MFG (percent) 0.02% 0.02% 0.02 .002 0.14 .009
(0.01) (0.01) (0.02) (.008) (.010) (.017)

FIRES (percent) —0.02>  -0.02°  -0.02 —0.03*  -0.02®  -0.03®
(0.01) (0.01) (0.02) (0.01) (0.01) (0.02)

Wage 0.942 -0.27 -0.35 -0.92% -0.11 -0.20
(0.34) (0.25) 0.27) (0.30) (0.24) (0.29)

Union 0.01 0.003 0.03 0.01 -0.002 0.03
(0.01) (0.01) (0.03) (0.01) (0.02) (0.03)

Energy 0.001 0.005 -0.006 0.003 0.003 -0.008
(0.006)  (0.007)  (0.009) (0.006)  (0.008)  (0.01)

Reg. Inc. (00) -0.07% -0.03 -0.06 -0.072 -0.04 -0.07
(0.03) (0.02) (0.04) (0.03) (0.03) (0.05)

Growth (00) -0.20 .20 .60 -0.10 0.20 .30
(.20) (.50) (.80) (0.20) (0.50) (1.00)

Unemployment 0.04 0.18% 0.18% 0.06 0.19% 0.17%
(0.06) (0.07) 0.07) (0.06) (0.08) (0.09)

Population -.02 .02 .03 -.03 .01 .04
(000, 000) (.05) (.05) (.07) (.05) (.05) (.09)
R? 0.43 0.19 0.21 0.29 0.16 0.17

43ignificant at .05.
bSignificant at .10,

CF-test significant at .10 level.
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