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We include a stock market-based measure of sectoral
shocks in a small VAR to examine the role played by
these shocks in explaining the behavior of the unemploy -
ment rate. Sectoral shocksexplain asignificant proportion
of the variation in the unemployment rate—especially the
long-duration unemployment rate—even though other
kinds of shocks (such asshocksto monetary policy, defense
expenditures, and oil prices) are allowed to affect the un -
employment rate. A historical decomposition reveals that
sectoral shocks were most important during the 1974—75
recession, and they explain only a modest part of therise
in unemployment over the 1990 recession.

“A leading question—perhaps the leading question—in
macroeconomics since the publication in 1982 of David
Lilien's paper, ‘ Sectoral Shifts and Cyclical Unemploy-
ment,’ is whether sectoral, rather than aggregate, shocks
are the key factor responsible for fluctuations in the un-
employment rate.”

Ydlen (1989)

“In an average week, between 350,000 and 400,000 jobs
are destroyed. On average, abit more than that are created.
The flow of workers out of the old jobs and into the new
onesisnot seamless. The period of transition between jobs
depends on many factors, including . . . the match between
skills possessed and those needed . . . A large pool of un-
employed workers might exist in a particular region even
if most labor markets are viewed as ‘tight.””

Lindsey (1996)

In a controversial paper, Lilien (1982) suggested that
frictions associated with the reallocation of labor across
sectors of the economy accounted for as much as half of
all fluctuations in unemployment. Though Lilien’s paper
inspired a significant amount of follow-up work ! the de-
bate over the relative importance of sectoral shifts and ag-
gregate shocks in unemployment fluctuations remains
unresolved. Werevisit Lilien’ shypothesisin thispaper. We
are motivated in part by the lack of agreement on what
causes business cycles that has been highlighted in some
recent work. For instance, after an exhaustive review of the
evidence, Cochrane (1996) concludesthat “we haven't found
large identifiabl e exogenous shocksto account for the bulk
of output fluctuations’ (though he suggests that “oil plus
reallocation” may be apromising avenue). Itisasotelling
that at the 1993 American Economics Association session
entitled “What caused the recession of 1990-917" Hall
(1993) considered the relative importance of eight possible
causes of the recession suggested by contemporary macro
theories, but concluded that “established models are un-
helpful in understanding thisrecession, and probably most
of its predecessors.” Thefailure of traditional models sug-
gests that the sectoral shifts hypothesis may deserve an-
other look.

1. Two examples are Davis (1987) and Campbell and Kuttner (1996).
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Another recent development that helps motivate our study
isthe fact that the average duration of unemployment has
been surprisingly high recently; for instance, in 1994 the
average duration was nearly 20 weeks, roughly the same
level asinthe 198182 recession. Thisincreasein duration
appearsto berelated to the growing importance of perma-
nent job loss relative to temporary layoffs, a phenomenon
which was highlighted by Perry and Schultze (1993) and
Hall (1995).2 As we discuss below, sectoral shocks are a
plausible candidate for explaining these changes.

To conduct our investigation we follow a suggestion by
Black (1987), who conjectured that periods of greater dis-
persion in stock returns should be followed by increasesin
unemployment. The reason is that the stock market disper-
sion measure gives an “early signal of shocks that affect
sectorsdifferently, and putsmoreweight on shocksthat in-
vestors expect to be permanent” (Black 1995). This|atter
point isimportant because it is presumably permanent
shocks that motivate reallocation of labor across indus-
tries, thus significantly raising unemployment.

Two previous studies, Loungani, Rush, and Tave (1990)
and Brainard and Cutler (1993), have provided evidencein
favor of Black’sconjecture. This paper extendstheir work
in a number of ways; in particular, we are more careful
about the measurement of aggregate shocks in our model
as well as the kinds of shocks we include. For instance,
since many observers, such as Romer and Romer (1989),
consider shiftsin monetary policy as the dominant source
of recessions, it isimportant to control adequately for such
shocks when trying to judge the importance of sectoral
shifts. Both studies mentioned above used unanticipated
money growth as a measure of monetary policy; Brainard
and Cutler used M2 growth, for example. However, itisnot
obviousthat the broad monetary aggregatesprovideagood
measure of policy. For example, over the period 1979 to
1982, M2 growth was relatively robust, even though this
period is generally thought of as one of restrictive mone-
tary policy. Using money growth may thereforegiveamis-
leading picture of the relative importance of monetary
policy and sectoral shifts over this period. Our solution is
to employ the funds rate, since a lot of recent work (such
asBernankeand Blinder 1992) suggeststhat innovationsin
thefederal fundsrate are a better indicator of the stance of
monetary policy.

Second, in contrast to earlier studies, the system we es-
timate also includesreal output. We believe that including

2. Duration data are derived from the CPS survey, which wasrevised in
1994. According to Polivkaand Miller (1995) “. . . the new methodol-
ogy significantly increased the proportion of unemployed who had long
spells of unemployment and significantly decreased the proportion of
unemployed with spells of unemployment less than 5 weeks.”

real output is important for at least two reasons. For in-
gtance, “Okun’'s Law,” which isakey component of Keynes-
ian models, explains changesin unemployment in terms of
the growth of output. Moregenerally, inclusion of real out-
put helps control for other shocks hitting the economy.
Thus, in trying to determine how important sectoral shifts
are likely to be in explaining unemployment, it seems de-
sirable to account for the effects of changesin output.

Finally, our sample period extendsto 1995, which allows
us to attempt to explain the 1990-91 recession as well as
the high duration of unemployment over thelast few years.

The basic model we employ to estimate the relative im-
portance of sectoral shifts and aggregate shocksis a Vector
Autoregression (VAR) that contains the civilian unem-
ployment rate? (plus other variables described below). We
find that our measure of sectoral shifts accounts for roughly
30% of the fluctuations in the civilian unemployment rate
at ahorizon of threeto five years. Whilethisis not asmall
number, the fundsrate appears to be even more important,
accounting for roughly 40% to 50% of the fluctuationsin
the unemployment rate over this period To address issues
concerning the average duration of unemployment, wealso
estimate VAR model sfor thelong-duration unemployment
rate (which is constructed using unemployment spells that
are 27 weeks or morein length). The dispersion index plays
a larger role in explaining long-duration unemployment
than the funds rate does. At athreeto fiveyear horizon, for
example, it accounts for something like 30% to 45% of the
fluctuations in the long-duration unemployment rate, while
the contribution of the funds rate is about 10% to 15%
smaller.

The remainder of this paper is organized as follows. In
Section | we motivate the empirical measure of sectoral
shifts we use and present some evidence on how it per-
forms relative to the measure introduced by Lilien (1982).
In Section |1, we add thismeasureto astandard macro VAR
and examine how well we can explain movements in the
aggregate unemployment rate, whilein Section |11 we use
our VAR to try to explain movements in long-duration un-
employment. Section 1V usesthe VARSsto examinetherole
played by various factors in the evolution of the unem-
ployment rate over the 19711995 period, and Section V
concludes.

3. Figure 3 plotsthe behavior of the unemployment rate over thelast 25
years, whilethelong-duration unemployment rateis shown in Figure 4.

4. These numbers are taken from the variance decompositions of the
unemployment rate in a 5-variable VAR where the dispersion index is
ordered last and the funds rate is placed in the middle.
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|. MEASURING SECTORAL SHIFTS

Lilien (1982) and Black (1987) suggested that the amount
of labor reallocation that an economy has to carry out can
change significantly over time. Some periods may be marked
by relatively homogeneous growth in labor demand across
sectors, whereas others may be characterized by shiftsin
the composition of labor demand. While beneficial in the
long run, the reallocation of labor in response to sectoral
shiftsimposes short-run costsin the form of increasesin un-
employment. The greater the divergence in the fortunes of
different industries, the more resources must be moved, and
the larger will be the resulting increase in unemployment.

Whilethese ideas are fairly intuitive, constructing a sat-
isfactory measure of sectoral shifts poses an empirica chal-
lenge for acouple of reasons. Firgt, as stated by Barro (1986),
shocks to the expected profitability of an industry can ar-
rive from “many—mostly unobservable—disturbances to
technology and preferences [that] motivate reall ocations
of resources across sectors.” Second, Davis (1985) points
out that “allocative disturbancesfrom any particular source
are likely to occur rather infrequently over available sam-
ple sizes,” [italics ours] which makesit difficult to incor-
porate variables explicitly that capture the effects of
sectoral shiftsinto an aggregate unemployment equation.

These considerations motivated Lilien’ s construction of
across-industry employment dispersion index to proxy
for the intersectoral flow of labor in response to alocative
shocks. Many researchers, most notably Abraham and Katz
(1986), have questioned Lilien's use of employment dis-
persion as a measure of labor reallocation. Their basic
point is that movements in employment dispersion may
simply be reflecting the well-known fact that the business
cycle has non-neutral effects acrossindustries. The increase
in the dispersion of employment growth rates could reflect
not increased labor reallocation, but simply the uneven
impact of aggregate demand shocks on temporary layoffs
in different industries. Under certain conditions—for in-
stance, if cyclically responsive industries have low trend
growth rates of employment—aggregate demand shocks
aso can lead to a positive correlation between the disper-
sionindex and aggregate unemployment. Hencethereisan
observational equivalence between the predictions of the
sectoral shifts hypothesis and the more traditional “aggre-
gate demand hypothesis.”

Loungani, Rush, and Tave (1990) and Brainard and Cut-
ler (1993) attempt to circumvent these problems by con-
structing an index based on stock prices. Assuming that
stock markets are efficient, so that shocks to the expected
profitability of anindustry arereflected in its stock market
return, and assuming that these shocks are followed by
changesin that industry’ s use of inputs such aslabor, their

hypothesisisthat the dispersion of stock returns acrossin-
dustries can be used as a proxy for shocks to the desired
allocation of labor, i.e., asameasure of sectoral shifts. For
instance, the arrival of news regarding the relative prof-
itability of industriesislikely to befollowed by anincrease
instock pricedispersion. Itislikely that thisnewsal so will
lead to a change in the output mix of the economy in the
long run. Thiswill necessitate areallocation of resources,
and the unemployment rate will rise as part of this process
of reallocation of labor across sectors. Thus, an increasein
stock price dispersion will be followed by an increase
in the unemployment rate.

For this paper, we updated the index used in Loungani,
Rush, and Tave. The basic data consist of indexes of in-
dustry stock prices, as reported in Standard and Poor’s
Compustat PDE file. There are 121 industriesin all, and
they provide comprehensive coverage of manufacturing as
well as nonmanufacturing sectors of the economy.®> The
sectoral shiftsindex is defined as

| ég U

Mismatch,= éa W(R;- R)“U

8i=1 9

In the equation above, R, isthe growth rate of industry I's

stock price index, R, is the growth rate of the S&P500 (a

compositeindex), and W isaweight based on theindustry’s

share in total employment in 1978.6 Hence, the sectoral

shiftsindex can beinterpreted asthewei ghted standard de-
viation of industry stock returns.

An advantage of the stock price dispersion measurerel-
aiveto Lilien’ smeasureisthat unlike employment changes,
stock pricesrespond more strongly to disturbancesthat are
perceived to be permanent (or structural in nature) than to
temporary disturbances (such as those caused by business
cyclefluctuations). Theindustry stock price representsthe
present value of expected profits oser along horizon. The
impact of innovationsin industry profits onits stock price
thereforewill depend on how long the shocks are expected
to persist. If the shocks are purely temporary, the innova
tions will have little impact on the present value of ex-
pected profits and, hence, will have little impact on
industries stock prices. On the other hand, if the shocks are
fairly persistent, theinnovationswill have asignificant im-
pact on expected future profits and will lead to large
changesinindustries’ stock prices. Furthermore, it isthese

5. The Appendix provides details on the construction of the index.

6. As a check on the robustness of these results we also reestimated
some of the VARSs presented below using employment sharesin 1995 as
weights for the dispersion index. This did not lead to a noticeable
changein our results.
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sorts of persistent shocks that will cause productive re-
sources, such ascapita and labor, to be displaced from the
adversaly affected industries. Thus, adispersion index con-
structed from industries’ stock pricesautomatically assigns
greater weight to permanent structural changes than to
temporary cyclical shocks.” As a consequence, a disper-
sion measure based on stock pricesisless likely than a
measure based on employment to reflect aggregate demand
disturbances that result in large swingsin temporary layoffs.

Itisnot difficult to demonstrate this difference between
the two measures. In Table 1, we present the results from
two three-variable VARSs. The first contains a dispersion
measure based on the growth rate of employment across
sectors, and the second contains a dispersion measure
based on stock prices; both al so contain the unempl oyment

7. Presumably, similar reasoning lies behind Toledo and Marquis's
(1993) use of the dispersion in capital stock changes across industries
as aproxy for alocative disturbances.

TABLE1

A ComPARISON OF DisSPERSION INDEXES

rate and the growth rate of real GDP. Eight lags of each
variable are included in both systems. Note from Panel A
that the employment-based dispersion measure is signif-
icant only at the 20% level in explaining unemployment
and does not help predict output at all. Instead, output
growth predicts employment dispersion. By contrast, the
stock market-based dispersion measure helps predict un-
employment and output (the latter at a 6% level of signif-
icance), but is not explained by either of these variables.
A comparison of the variance decompositions from
thesetwo systems, reported in Panel B, also shedslight on
the properties of the two indexes. When ordered first, the
employment-based dispersion measure explains 20% of
the variance of unemployment at the 20-quarter horizon;
thisfalsto 3% when it is ordered last. On the other hand,
even whenit is placed last, the stock market-based disper-
sion measure still explains 30% of the variance of the er-
ror in predicting the unemployment rate at a 20-quarter
horizon. Thus, the stock market index does not appear to
be subject to the Abraham and Katz criticism of Lilien’s

BASED ON EMPLOYMENT

BASED ON STOCK PRICES

A. MARGINAL SIGNIFICANCE LEVELS

Y U ED

Y .49 .01 .04
.02 .01 73

ED 87 .20 .03
Apa. R? 13 .98 .30

B. VArRIANCE DeEcomPosiTIONS. UNEMPLOYMENT RATE

ORDERING: ED,Y,U Y,U,ED
QTRs ED Y U ED Y U
0 13 36 51 0 56
4 17 57 26 1 68 32
8 14 65 21 0 7 25
12 17 62 22 1 72 27
20 20 58 22 3 69 29
40 21 57 22 4 68 29

Y u SD

Y 60 .01 30
.01 .01 34

SD .06 .01 .01
Apu. R? 21 .98 31

ORDERING: SD,Y,U Y,U, SD

QTRS s Y U s Y U
0 14 27 59 0 66

4 6 49 45 2 53 45
8 23 43 34 8 52 40
12 2 31 27 2 39 39
20 53 25 22 30 33 36
40 54 24 22 34 30 36

Note: Y denotes output, U denotes unemployment, ED denotes employment dispersion, and SD is stock market dispersion. The variance decompo-

sitions may not add to 100 due to rounding errors.
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measure. Accordingly, we now turn to a detailed analysis of
the performance of the stock market index inalarger VAR.

Il. SECTORAL SHIFTS AND
THE AGGREGATE UNEMPLOYMENT RATE

The Basic Model

The basic model we usewill be afivevariable VAR. In ad-
dition to the stock market price dispersion index and un-
employment, we include three other variables—real GDP,
the federal funds rate, and the S&P500 index. As men-
tioned above, our intent isto look at the effect of changes
in the dispersion index on unemployment after we control
for variables that are commonly thought to affect unem-
ployment. Thus, the fundsrate isincluded as a measure of
monetary policy (asin Bernanke and Blinder 1992, for in-
stance). The inclusion of real GDP controls for the stage
of the business cycle; it also means that our model allows
for aversion of “Okun’s Law.” The S&P500 index isin-

TABLE 2

ResuLTsFrRom A 5-VARIABLE VAR

cluded to rule out the possihility that the dispersion index
explains unemployment because it is mimicking the be-
havior of the stock market.® Both the unemployment rate
and the federal funds rate are entered in levels (the latter
following Bernanke and Blinder), while GDP and the
S& P500 index are entered in growth rates. In addition to
the basic system, we will also discuss some results from
VARSs that contain a somewhat different set of variables;
we haverefrained fromincluding thosevariablesin our ba-
sic system in order to keep it to areasonable size.

Panel A of Table 2 presents margina significance levels
for our estimated equations. It shows that the dispersion
index helps predict unemployment even after we account

8. Brainard and Cutler (1993) present resultsfrom different systems that
contain different combinations of money growth, the price of oil, and
the stock market return, in addition to a stock market-based measure of
dispersion. However, their measure of dispersion is not significant at
even the 20% level, once the market return variable and lagged unem-
ployment are included in the unemployment equation.

A. MARGINAL SIGNIFICANCE LEVELS

UNEMPLOYMENT Output Funbs RaTE S& PS00 Dispersion
UNEMPLOYMENT .01 .16 .01 .65 42
Output .01 .38 .30 .92 49
FunDs RATE .01 .06 .01 45 .56
S&P500 .01 .54 .30 .84 .28
DisPERSION .01 .38 .02 .57 .06
Apu. R? .99 .30 .92 -01 .35

B. VARIANCE DECOMPOSITIONS?
UNEMPLOYMENT OutpPuT

QRTRS S&P500 Outrut Funps UNEMP.  DisPERSION S&P500  Outrut Funpbs  UNemP.  DisPeRsION
0 3 27 9 61 0 0 100 0 0 0
4 14 33 4 46 4 5 75 14 4 2
8 12 16 24 29 19 7 57 15 4 18
12 5 8 38 18 31 8 56 15 4 18
20 3 5 52 11 28 8 54 15 5 18
40 4 6 53 11 27 8 53 16 5 19

a0rdering is: S& P500, output, funds, unemployment, and dispersion.



8 FRBSF Economic RevieEw 1997, NumBER 1

for the stage of the business cycle, asmeasured by real GDP
growth, and the stance of monetary policy, as measured by
the federal funds rate. However, the dispersion index does
not help predict output.

FIGURE 1

DyNaMIc REsPoNsES oF UNEMPLOYMENT AND OUTPUT

Figure 1 showsthe responses of unemployment and out-
put to shocksto the dispersion index, along with the asso-
ciated standard error bands. For comparison purposes we
also show the effect of shocks to the funds rate. To avoid
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exaggerating the role of the dispersion index, we placed it
last in the ordering.Specifically, theS& P500index isplaced
first, followed by output, the funds rate and unemployment
rate, and the dispersion index is placed last. The figure shows
that the unemployment rate begins to increase about four
to five quarters after a shock to the dispersion index and
continuesto go up for about two more years before begin-
ning a gradua decline. This response resembles the re-
sponse of the unemployment rate to funds rate shocks.
Output responds to a shock to the dispersion index with a
lag as well, but the response isrelatively short-lived.

The associated variance decompositions are shown in
the lower panel of Table 2. They show that dispersion ac-
counts for roughly 25% to 30% of the variance of unem-
ployment beginning about three years after the shock. The
funds rate accounts for about half. In the case of output,
both dispersion and the funds rate account for about 15%
to 20% of the variance after the first two years.

Alternative Models

We also estimated some alternative versions of our basic
VAR. We began by estimating a model that included the
relative price of oil instead of thetotal stock market return.
Our motivation here is twofold. First, we intended this to
be a check on the robustness of our specification, follow-
ing Loungani (1986) who showed that including this vari-
ablein the unemployment equation ledto Lilien’ smeasure
of dispersion becoming insignificant. Second, even if in-
clusion of the ail price variable does not cause our disper-
sion index to become insignificant, we would like to see
how much our dispersion index explains after an explicit
source of sectoral reallocation is taken into account. It
turns out that the dispersion variable is till significant at
the 1% level in the unemployment equation, while the oil
price variable has a marginal significance level of about
90%. However, including the oil price variable does lead
to areduction in the proportion of the forecast error vari-
ance of unemployment explained by the dispersion index;
it falls from 31% to 22% at the 12-quarter horizon and
from 27% to 20% at the 40-quarter horizon. The oil price
variable accounts for roughly 5% to 6% of the error decom-
position. (The dispersion index is placed last in all cases.)

The second system we estimated substituted federal de-
fense expendituresinstead of the stock market returninthe
original VAR. Once again, theideawasto include avariable
that has been associated with a change in the sectoral al-
location of labor over our sample period. The defense ex-
penditure variable is significant at the 11% level in the
unemployment equation, while the dispersion index re-
mains significant at 1%. Thereisadightly larger decline
in the proportion of forecast error variance explained by

the dispersion index, which now explains 21% of the vari-
ance at a 12-quarter horizon and 17% 40 quarters ahead.
The defense expenditures variable explains about 15%.
Overall, webelieve these results are consistent with Da-
vis sobservation (cited above) that allocative disturbances
are unlikely to be associated with one particular variable.

I1l. SECTORAL SHIFTSAND
THE DURATION OF UNEMPLOYMENT

Intuitively, it seemsthat sectoral shocks should lead to per-
manent reallocations of labor, and thusimply longer spells
of unemployment than those caused by aggregate shocks.
For instance, an increasein interest ratesislikely to cause
automobile manufacturers to respond to the temporary re-
ductionindemand by laying off workers, who will then be
hired back when demand rebounds. By contrast, a shock
to the automobile sector, such as an increase in the supply
of Japanese cars, is likely to lead to permanent changes
in employment in the sector. As a consequence, displaced
workerswill have to move to other sectors. Workers who
have to find jobs in other sectors will tend to stay unem-
ployed for longer periods than those who can stay within
the same sector (or even be rehired by the same firm).

Some evidence from micro data supports these intuitive
ideas. Using the Michigan Panel Sudy of Income Dynam-
ics, Loungani, Rogerson, and Sonn (1989) find that workers
who moved across industries have longer unemployment
spells than those who stayed within the same industry.
Based on data from the Canadian Labor Market Activity
Survey, Thomas (1996) concludes that industry movers
have longer spells of unemployment than stayers, though
the difference is significant only for workers who do not
receive unemployment insurance.

Further evidence is provided by Brainard and Cutler
(1993), who showed that (in asystem that contained lagged
unemployment and a measure of stock market dispersion,
as well as labor market dispersion) the stock market dis-
persion variable entered significantly into equations that
explained unemployment spells exceeding five weeks but
was not significant in explaining spells up to five weeks.
We extend their work by looking at variance decomposi-
tionsin afivevariable VAR,; it seemsto usthat the variance
decompositions provide a more useful way of trying to
judge the relative importance of sectoral shocks than F
tests do.® Since our s/stem also containsthe fundsrate, we
are in a position to compare the effects of policy shocks
and sectoral shocks aswell.

9. In any case, the dispersion index is significant at 5% in all the un-
employment equations we estimated, so that the F test cannot be used
to distinguish between equations.
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We have data on four different durations of unemploy-
ment: O to 4 weeks, 5 to 14 weeks, 15 to 26 weeks, and
spellsthat are 27 weeks or longer. We present detailed re-
sults for spells lasting 27 weeks or more, and abbreviated
results for the other three categories.

Resultsfor asystem where we have substituted the long-
duration unemployment rate (that is, the rate based on
unemployment that exceeds 26 weeks) for the aggregate un-
employment rate are shown in Table 3.1° The important re-
sult in Panel (A) of the Table is that lagged values of the
dispersionindex play avery significant rolein the determi-
nation of long-duration unemployment. Furthermore, note
that lags of long-duration unemployment do not influence
the level of dispersion. Figure 2 shows that long-duration
unemployment responds to changesin dispersion with alag
aswell, although itsresponseis somewhat more drawn out

10. The rate is obtained by dividing the number of unemployed work-
ers at each duration by the total labor force.

TABLE 3

ExpPLAINING LoONG-DURATION UNEMPLOYMENT

than that of overall unemployment shownin Figure 1. The
variance decompositions are in Panel B. Note that disper-
sion accountsfor avery high proportion of unemployment
variation at the longer horizons: at the 20-quarter horizon,
for instance, the proportion accounted for by dispersionis
close to 45%.

Table 4 compares the role of the dispersion variable
(Panel A) and the funds rate (Panel B) in explaining the
forecast error variance of different durations of unem-
ployment. Each columnin Panel A comesfrom aVAR that
contains the unemployment rate of the relevant duration
plusthefour variablesin our basic system (output, the funds
rate, dispersion and the stock market return). The ordering
isthe same as before, aswell. The table shows that beyond
the first two years the contribution of sectoral shiftsto un-
employment fluctuations rises fairly steadily with duration.
For instance, comparing the 20-quarter ahead decomposi-
tion, the contribution of dispersion rises from 9% for the
shortest duration to 43% for the longest duration.

A. MARGINAL SIGNIFICANCE LEVELS

LR-UNEMP. OuTtPuT FuNDs RATE S& P500 DisPERSION
LR-UNEMP. .01 .30 .85 .30 44
OuTtrPuT .10 .35 .09 .61 .39
FuNDs RATE .21 .03 .01 .50 .50
S& P500 .29 .35 .65 .88 44
DisPERSION .01 .36 .06 .40 .03
Apa. R? .99 .29 .91 .03 .30
B. VARIANCE DECOMPOSITIONS?
LoNnG-DuraTiON UNEMPLOYMENT OuTtPuT

QRTRS S&P500  Output Funps LR-UNEMP DisPERSION
0 1 3 3 93 0
4 3 29 5 63 1
8 7 33 8 45 7
12 5 17 20 25 33
20 5 11 28 14 43
40 5 11 29 14 41

S&P500 Output Funps  LR-UNEMP DisPERSION

0 100 0 0 0
8 75 14 1 2
10 59 15 1 15
11 58 15 2 15
11 56 15 2 16
11 55 15 2 17

3See noteto Table 1.



LouNcANI AND TREHAN /EXPLAINING UNEMPLOYMENT. SECTORAL VS AGGREGATE SHOCKS 11

FIGURE 2

DynNamic RespoNsEs oF LoNG-DuraTIioN UNEMPLOYMENT AND QUTPUT
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TABLE 4

ExpLAINING UNEMPLOYMENT BY DURATION

A. PROPORTION OF FORECAST ERROR VARIANCE OF
THE UNEMPLOYMENT RATE EXPLAINED BY DISPERSION

UNEMPLOYMENT
QUARTERS AHEAD Up to 5 weeks 5to 14 weeks 14 to 26 weeks 26+ weeks
0 0 0 0 0
4 1 4 2 1
8 9 20 19 7
12 10 28 33 33
20 9 26 35 43
40 9 24 35 41
B. PROPORTION OF FORECAST ERROR VARIANCE OF
THE UNEMPLOYMENT RATE EXPLAINED BY THE FUNDS RATE
UNEMPLOYMENT
QUARTERS AHEAD Up to 5 weeks 5to 14 weeks 14 to 26 weeks 26+ weeks
0 3 14 4 3
4 17 6 6 5
8 37 22 18 8
12 52 35 28 20
20 60 47 35 28
40 59 49 36 29

Panel B showsthat the contribution of the fundsrate de-
clines asthe duration of the unemployment raterises. At a
20-quarter horizon, for instance, it fallsfrom 60% to 28%.
It isworth pointing out that the relative shares of the other
variablesinthe system do not change asdramatically asthe
duration of unemployment changes.

V. ROLE OF SECTORAL SHIFTS
DURING NBER RECESSIONS

In this section we use the models we have estimated to
carry out ahistorical decomposition of the unemployment
rate. Our purpose isto examine what role, if any, sectoral
shifts may have played during recessions. We aso look at
the role played by changes in the funds rate; thisis of in-
terest in its own right and also provides us with a bench-
mark for ng the relative importance of sectoral shifts.

Figure 3 provides our results for the aggregate unem-
ployment rate. The top panel shows the actual unemploy-
ment rate over the 1971.Q1-1995.Q4 period together with
two sets of forecasts. The line labeled “Base Forecast” is
the VAR's forecast for this entire period based on data up
to the end of 1970 only (though the coefficients used are
obtained by estimating the model over the entire period).
Theline labeled “Base + Dispersion” is the forecast from
the VAR after it has been provided with all the innovations
to the dispersion variable over this period. These innova
tions are the orthogonalized innovations abtained from the
same ordering that was used in Table 2 and the associated
Figures. The top panel shows that dispersion accounts for
most of the rise in unemployment during the 1973-75 re-
cession. Its contribution is more modest during the 1982
recession, though it does help explain part of the sharp in-
creasein themiddle of the recession. The dispersion index
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FIGURE 3

HistoricaL DEcomposiTiIoN oF UNEMPLOYMENT RATE
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also appears to explain part of the rise in unemployment
during the 1991 recession, though it does not explain the
decline during the last two years or so. While we have not
shown the results here, it isworth pointing out that the dis-
persion index accounts for somewhat less of therisein un-
employment during the 1973—75 recession in the systems
where we include either defense expenditures or ail (though
it still accounts for most of the increase). Its role during
the 1982 recession is roughly unchanged. And in both al-
ternative systems it helps explain some of the rise in un-
employment during the 1990-91 recession, though itsrole
isnoticeably smaller thaninthebase system (shovninFig-
ure 3).1

The lower panel of the Figure shows the contribution of
the fundsrate. The funds rate does not account for therise
in unemployment during the 1973-75 recession, and its
contribution actually goes the wrong way during the most
recent recession. However, the funds rate does an extremely
good job of tracing therise and fal of unemployment around
therecessions of 1980 and 1982; thisis consistent with the
widespread belief that the tightening of monetary policy
around this period played a big part in these recessions.

11. The defense expenditure variable helps explain some of therisein
unemployment during the 1973-75 recession, but is not very important
elsewhere. The oil price variable does not contribute much to move-
ments in unemployment over this period. Again, we seethese results as
illustrating how difficult it is to pinpoint any particular variable as the
key source of sectoral shocks.
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Figure 4 presents the same results for the long-duration
unemployment rate. The top panel shows that dispersion
accounts for the entire increase in long-duration unem-
ployment in the 197375 recession (in fact, it more than
accounts for the increase) and also accounts for some of
the increase in unemployment during the early 1980s. How-
ever, dispersion explains only a small part of therisein
long-duration unemployment during the last recession.'?
Thisresultisin contrast to the result in Figure 3. Since our
priors are that sectoral shifts should be more closely re-
lated to long-duration unemployment, we interpret these
two conflicting pieces of evidence as suggesting that sec-
toral shocks probably did not have avery largeroleto play
in the 1990-91 recession.

Finally, the lower panel of the Figure shows the contri-
bution of the funds rate to changes in unemployment over
this period. Once again, the funds rate explains only what
happened around the early 1980s. However, even during this
period its contribution to movements in the long-duration
unemployment rate is smaller than to movements in the
overal unemployment rate.

12. Thislast result may appear surprisingin light of theresultsfrom the
variance decompositions, which suggested that dispersion playsalarger
role in explaining movements in long-duration unemployment than
in short-duration unemployment. However, those results pertain to the
sampl e period asawhole and need not hold true over the course of every
recession.
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FIGURE 4

HistoricaL DEcomposiTioON oF LoNGg-DuraTioN UNEMPLOYMENT RATE
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V. SUMMARY AND CONCLUSIONS

Overall, we conclude that sectoral shifts (as measured by
the stock market index) explain asignificant proportion of
thevariationin theunemployment rate. To assessthe quan-
titative role played by sectoral shifts, it is useful to com-
pare the contribution of the dispersion index to that of the
federal fundsrate, which isthe leading alternate source of
unemployment fluctuations considered here. Even though
it is placed last in the ordering, dispersion accounts for
31% of the forecast error variance of unemployment at a
12-quarter-ahead horizon, whereasthefundsrate accounts
for 38%. Hence, dispersion is roughly as important as the
funds rate in accounting for fluctuations in the unemploy-
ment rate over the medium term, though at longer horizons
the funds rate is much more important.

The dispersion index is considerably more important
when explaining movements in long-duration unemploy-
ment: except at the very short horizons, the dispersion in-
dex accounts for a larger percentage of the forecast error
variance than the funds rate. At a 20-quarter horizon, for
example, the respective contributions of the two variables
are 43% and 28%.

It isworth emphasizing our finding that sectoral shocks
play arelatively large role in explaining unemployment,
even though our system includes both real GDP and the
funds rate—variables that are commonly thought to have
a significant effect on the unemployment rate but which
have not been explicitly considered in previous analyses.
In addition, we a so have shown that our results are not due
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to the omission of other variablesthat could plausibly have
caused sectoral shifts during particular episodes, namely,
the ail price and defense expenditure variables.

The results from our exercise also provide a partial an-
swer to an old question: Arebusiness cyclesall alike? Our
historical decompositions say that recessions are not. Sec-
toral shifts appear to account for the 1973—75 recession,
though we have not explored in detail which particular
shocksmay bedriving theindex over this period.’* By con+
trast, monetary policy (as measured by the fundsrate) ap-
pears to have been the key player in the 1982 recession.
Neither sectoral shocks nor monetary policy appear to ex-
plain the 1990 recession, though the dispersion index does
track the rise in unemployment over this period to a mod-
est degree.

Finally, our results offer an interesting perspective on
why the long-duration unemployment rate has remained
high in the period since 1993. Our historical decomposi-
tions suggest that the path of the funds rate was consistent
with long-duration unemployment returning to the level
consistent with previous troughsin the data. However, in-
creases in the dispersion index offset this effect, keeping
long-duration unemployment higher than it would other-
wise have been#

13. While not the subject of our paper, the productivity slowdown that
occurred around that time is consistent with the hypothesis that some
kind of structural change took place over that period.

14. Valletta(1996) suggests adifferent explanation for therisein long-
duration unemployment. Specifically, he suggests that thisincrease could
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APPENDIX
Construction of the Dispersion Index

Our dispersion index is constructed using the basic method-
ology of Loungani, Rush, and Tave (1990). Due to data con-
straints, our series covers 1962 to 1995. Over the lifetime
of the S& P500 Composite Index, industry subgroups are
added and deleted. We obtained alist of the dates of changes
from S&P. The series includes only the industry indexes
that wereincluded in the compositefor agiven date. Three
series have been omitted dueto alack of employment data:
Miscellaneous, Miscellaneous (High Tech), and Conglom-
erates. They are not distinct industries and do not have SIC
codes. Series that were deleted prior to 1973 were not in
our database. Thereare 17 of these groups. In addition, we
did not have Transport Misc. (Old). All compositeindexes
were dropped to avoid double counting. The index obser-
vations are the closing price of the quarter.

Weights are based on the BLS employment data by SIC
industry. Wedeterminetheweight by two-digit SIC and di-
vide that weight evenly among the component industries
for that date. The weights sum to one. Two weights were
constructed—one using data from 1978 (the sample mid-
point) and one using data from 1995 (the sample end-
point.) The employment datafor threetwo-digit SIC codes
were availableonly startingin 1988. Weestimated the 1978
weights for these industries using the 1988 data. For SIC
78 (Motion Pictures), we assumed that the share of the
industry in the Services aggregate was the samein 1978 as
in 1988. For SIC 60 and 61 (Depository and Nondeposi-
tory Ingtitutions, respectively), we found the employment
for these sectors tagether by subtracting all other financial
sectors from the Financial Sector aggregate. We assumed
the share of each was the same asin 1988.
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