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Abstract
The informational value of the aggregate US unemmpknt rate has recently been
guestioned because of a unit root in the laborefguarticipation rate; the lack of
mean reversion implies that long-run changes inmpieyment rates are highly
unlikely to reflect long-run changes in joblessndsgss paper shows that this critique

also extends to unemployment rates for sub-popuistisuch as prime-aged males.
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1. Introduction

Much research has relied upon aggregate unempldyratss as a measure of labor
market conditions or the state of the labor markeair example, studies of the
connection between macroeconomic conditions an@niec inequality, and the
empirical literature on the economics of crime freatly adopt this interpretatidn.
However, the informational value of unemploymentesa has been seriously
guestioned during the last decade due to chang&sban-force participation rates.
For example, due to large withdrawals of low-skilleen from the labor force in the
United States, Murphy and Topel (1997, p. 295)netal that the unemployment rate
has become progressively less informative about the state of the labor market”.
Furthermore, Krugman (2004) argued that the decfinthe US unemployment rate
from its peak in mid-2003 was patrtially driven loyver participation rates. A recent
illustration of this issue was provided on Septembe2007 when the Bureau of
Labor Statistics declared that the US unemploymeaté was unchanged between
July and August but that the labor force had dediby almost 600 000 individuals.

In a recent study, Gustavsson and Osterholm (2@06¢d further doubts about the
informational value of unemployment rates by denratisg that aggregate labor-
force participation rates in the United States, &lan and Australia are
unambiguously generated by unit-root processes.uhilteroot finding means that it
is highly uncertain what is reflected by the longrdynamics of unemployment
rates. Only when participation rates are stationarg long-run changes in
employment guaranteed to carry over one-for-onenemployment. Thus, focusing
on unemployment rates alone is likely to distofeiance about the state of the labor

market, and the distortion could be in either dioec® Accordingly, the unit-root

! See, for example, Blinder and Esaki (1978), Getlal. (2002) and Jacobson (2004).

2 To clarify, consider the unemployment ratdR=U /(U +E), whereE and U are individuals

recorded as employed and unemployed in the offstatistics, respectively, and the participatiote ra
PR=(E+U)/POP, where POP is the relevant population. A one-time permandmft sn the

participation rate through a decreasaJinvill permanently lower the unemployment rate etteough
the employment rate is unchanged. A permanentishifte participation rate through a decreask,in
on the other hand, will permanently raise the uregipent rate, but by less than if the flow is fr&@mn
toU.



finding casts doubt on the conclusions of previmsearch that uses time series of

unemployment as a measure of labor market conditién

A limitation of Gustavsson and Osterholm’s (200f)dy is that it only investigates
the aggregate participation rate. Because womeea aesounted for a majority of the
dynamics in the participation rate in the post-pwariod (Jaumotte, 2003), it could be
the case that the male participation rate is meewerting, and that male
unemployment rates constitute reliable measuresales’ labor market situation.
This also appears to be a common belief, as maljest that use unemployment as a
measure of labor market conditions choose to faousnale, or prime-aged male,
unemployment; see, for example, Jannti (1994), étaakd Preston (2005) and Autor
et al. (2007). As an illustrative example, consider kaiand Sundstrom (1999, p.
252); in their study of racial differences in undayment in the United States
between 1880 and 1990, they focus on male unemg@olynates Bbecause dramatic
changes in the labor-force participation rates of women, as well asracial differences

in participation, pose serious questions about the reliability of unemployment rate

trends and comparisons for women.”.>

In this paper we show that resorting to unemployimates for sub-populations does
not overcome the problems of non-stationary pgiton rates in the US economy.
Employing three different unit-root tests, we fimshequivocal evidence for the
presence of a unit root in a large set of disaggesh participation rates by
combinations of gender, race and age — even whewiag for a deterministic trend.

The traditional assumption that only female labmcé participation is a

% Obviously, a unit root in participation rates da®st per se cast doubt on studies that use the
unemployment rate to capture what it is likely teasure well: the share of the labor force thatlifulf
the criteria of not having a job, being availabte fvork and actively looking for work. Such
information is expected to be highly relevant innpapplications, for instance in studies on nominal
wage and inflation pressure in a Phillips curveisgt see, for example, Cahuc and Zylberberg (2004)
* The problems associated with a unit root in pgmaition rates are especially severe for empirical
studies of unemployment hysteresis. As highlightgdGustavsson and Osterholm (2007), part of this
literature tends to use unemployment rates as extdineasure of employment. Such a one-to-one
relationship between unemployment and employmeakigemely unlikely to be true with a unit root
in the participation rate.

® Note, however, that Fairlie and Sundstrom (199§ amploy an alternative measure of joblessness.



“complicated” variable is accordingly overly simgilc and may induce false

conclusions.

2. Empirical findings

Monthly data on labor-force participation rates avprovided by the Bureau of Labor
Statistics. The following series were analyzed: dlggregate participation rate; the
male and female participation rates; the particgmatates for whites, white men and
white women; the participation rates for blacksackl men and black women; the
participation rates for young (aged 16 to 24), priaged (25 to 54) and middle aged
(55 to 64); the participation rate for young, priageed and middle-aged men; and,
finally, the participation rate for young, primeeagand middle-aged women. The
span of the data is January 1948 to August 2007alloseries, except when the
population has been divided by race; for white blagtk subpopulations the samples

are January 1954 to August 2007 and January 19&RBdast 2007, respectively.

We initially employ three different univariate wndot tests which are popular in the
literature and have well-established empirical prtips: the Augmented Dickey-
Fuller test (Said and Dickey, 1984), the Augmeribeckey-Fuller (ADF) test with
GLS detrending (Elliokt al., 1996) and the KPSS test (Kwiatkowskial., 1992)°

As is well known, the first two tests have a uoibtrunder the null whereas the KPSS
test has stationarity under the null hypothesiss Tieversed burden of proof” of the
KPSS test could be useful since the power of th& Abd ADF-GLS tests is not very
high when the data-generating process has a rabistivery close to — but less than —
unity. Employing these three tests, we test for mesversion to a constant level;
results for all tests shown in Table 1. As candensthe evidence for non-stationarity

is overwhelming. All three tests agree that allestgated series are generated by

® Lag length in the ADF test and ADF test with Gii&rending (ADF-GLS) is determined using the
Hannan and Quinn (1979) information criterion.



unit-root processes. In other words, the evidengaingt stationary labor-force

participation rates is abundant.

Table 1. Results from unit-root tests on participation rates.

Participation rate ADF ADF-GLS KPSS Sample

Overall -1.459 1.284 3.170 1948M01-2007M08
Men -0.162 1.583 3.117 1948M01-2007M08
Women -1.760 1.243 3.186 1948M01-2007M08
White -2.170 1.055 2.950 1954M01-2007M08
White men -0.549 2.194 2.736 1954M01-2007M08
White women -2.526 1.602 2.965 1954M01-2007M08
Black -1.667 0.258 2.062 1972M01-2007M08
Black men -0.985 -0.989 2.133 1972M01-2007M08
Black women -1.961 0.986 2.474 1972M01-2007M08
16-24 -1.198 -0.826 2.156 1948M01-2007M08
25-54 -1.687 1.855 2.139 1948M01-2007M08
55-64 -0.932 -0.167 0.477 1948M01-2007MO08
Men 16-24 -0.779 -1.107 2.643 1948M01-2007M08
Men 25-54 0.576 1.976 3.078 1948M01-2007M08
Men 55-64 -1.298 1.283 3.001 1948M01-2007M08
Women 16-24 -1.324 0.291 2.831 1948M01-2007M08
Women 25-54 -1.562 1.191 3.179 1948M01-2007M08
Women 55-64 -1.316 2.967 2.778 1948M01-2007M08

ADF is the Augmented Dickey-Fuller test of Said and Dickey (1984). ADF-GLSis the Augmented
Dickey-Fuller test with GLS detrending of Elliot et al. (1996). KPSSis the KPSStest of Kwiatkowski et
al. (1992). Entriesin the table are test statistics. *~ significant at the 1% level; * significant at the 5%
level.

"It can be noted that we have also conducted althef analysis in the paper on the logistic
transformation of all participation rates. Thisnstormation is given byp, =In(p, /(1- p,)), where p,

is a participation rate. This sensitivity analyisisnotivated by the econometric criticism that aafale

that is bounded between zero and one — such gsattieipation rate — strictly speaking cannot be a
linear unit-root process with an additive erromefulfilling standard assumptions; see, for example
Nicolau (2002). The transformed variabfg, on the other hand, is unbounded above and betalv a

one therefore does not have to say that the uattassumption relies on approximations. Employing
this approach for bounded data was originally saetggk by Wallis (1987). Results from using the

logistic transformation of the participation ratesnot reported but available upon request — are
guantitatively very similar and qualitatively ideatl to when we use the untransformed participation
rates.



We are aware that the absence of mean reversidd owe to a deterministic trend
in the data rather than a stochastic trend, edpefoawomen where there has been a
marked upward trend in labor-force participatiotesasince the 1960s (OECD,
1994). Thus, we test for reversion around a lineamd before concluding that the
absence of mean reversion identified in Tableduis to a unit root. Specifically, we
apply the ADF, ADF-GLS and KPSS tests to our eight&abor-force participation
rates, allowing for a deterministic trend uniquestch series. The results are shown
in Table 2.

Table 2. Results from unit-root tests on participation rates allowing for a linear trend.

Participation rate ADF ADF-GLS K PSS Sample

Overall 0.0051 -0.484 0.411 1984M01-2007M08
Men -2.065 -1.382 0.844 1948M01-2007M08
Women 0.774 -0.194 0.452 1948M01-2007M08
White 0.695 -0.042 0.486 1954M01-2007M08
White men -1.665 -1.554 0.851 1954M01-2007M08
White women 1.563 0.379 0.543 1954M01-2007M08
Black -1.027 -0.858 0.455 1972M01-2007M08
Black men -2.165 -1.788 0.456 1972M01-2007M08
Black women -0.790 -0.782 0.412 1972M01-2007M08
16-24 -0.590 -0.918 0.649 1948M01-2007M08
25-54 0.427 -0.233 0.4721 1948M01-2007M08
55-64 -0.879 -0.954 0.445 1948M01-2007M08
Men 16-24 -1.439 -1.540 0.771 1948M01-2007M08
Men 25-54 -3.170 -0.790 0.347 1948M01-2007M08
Men 55-64 0.165 -0.400 0.481 1948M01-2007M08
Women 16-24 0.612 -0.195 0.587 1948M01-2007M08
Women 25-54 0.571 -0.237 0.418 1948M01-2007M08
Women 55-64 -1.906 -0.817 0.377 1948M01-2007M08

ADF is the Augmented Dickey-Fuller test of Said and Dickey (1984). ADF-GLSis the Augmented
Dickey-Fuller test with GLS detrending of Elliot et al. (1996). KPSSis the KPSStest of Kwiatkowski et
al. (1992). Entriesin the table are test statistics. ~~ significant at the 1% level; * significant at the 5%
level.



Allowing for a deterministic linear trend does nweaken the evidence for non-
stationarity. In fact, the tests unanimously codelthat the participation rates of all
subpopulations are generated by unit-root procegses in the presence of a linear
trend. Whether the data are generated by a unitpomcess or a trend-stationary
process has similar dire consequences for them#tonal value of unemployment
rates though; in either case, unemployment rataseahre unlikely to be informative
about the state of the labor markeBut the lack of evidence even for trend-
stationarity has further important implications foe literature. In particular, simple

linear detrending of the participation rates coesid in this note is incorrett.

3. Concluding remarks

This paper presents strong evidence against meaarsien in disaggregated
participation rates of subpopulations of the USotaflorce. The major implication is
that resorting to unemployment rates for subpomrat does not overcome the
informational problems of a non-stationary aggregasrticipation rate. This result
should be of particular concern among researchéis rgly upon unemployment
rates for subpopulations, such as prime-aged megheruthe assumption that their

participation rate is “well behaved”.

It is also worth noting that our finding of a uraot in US male participation rates fits
well into the to the microdata analysis of Judtral. (1991, 2002) which identifies
permanent withdrawals from the labor market astibst important factor behind the
secular increase in male nonparticipation sincelate 1970s° Combined with the
findings of Juhnet al. (1991, 2002) and Benati (2001) that shifts in tabwrce
participation occur for market-driven reasons, msults are also consistent with the
hypothesis that there are importapérmanent, discouraged-worker effects among

males in the US economy — a topic that deserves attention in future research.

8 This is of course true also for some other tyfason-stationarities, such as level breaks.

° See, for example, Chanal. (1977) for a technical discussion regarding isgsie.

19 Juhnet al. (1991, p. 77) even state that from the late 19ff@eugh the 1980s pérmanent
withdrawals from the labor market account for all of the secular increase in nonparticipation”.



Based on previous research and the results in ghper, we recommend that
unemployment rates be combined with other labor ketarstatistics before
conclusions are drawn about labor market conditidihs$he very least, the robustness
of empirical results to other measures of labor ketarconditions should be
investigated. Examples of alternative measureshteeemployment rate or, ideally,
some measure that in addition to the officially mpéoyed includes groups that are

out of the labor force but who are suspected afdpdiscouraged workers.
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