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In July 1983, 8 months after the unemployment rate peaked 

during the 1981-82 recession, the published mean duration 

of unemployment figure reached 21 .2 weeks. In October 

1986, 47 months into the recovery, unemployment duration 
had fallen to 15 .2 weeks. Although these numbers move in 

the expected direction, do they really provide an accurate 
portrayal of the time individuals spend unemployed? In a 
1970 article in the Review, Hyman B. Kaitz considered the 

question of how long a person remains unemployed "on 
average ." He concluded that it was "a simple question, yet 

one that cannot be easily answered despite the wealth of data 
available."' Some reasons for this difficulty are tied to the 
choices of data and statistical techniques used for estimating 

unemployment duration . Other reasons reflect basic dis-
agreements among economists as to what constitutes the 

best measure of the average time individuals remain 

unemployed . 
For example, many of the earliest articles written on 

unemployment duration concentrated on the fact that the 
published statistics measure the average age of unemploy-
ment spells among the currently unemployed ; that is, the 

survey interrupts spells which are in progress . As a result, 
the statistics do not show the average completed length of 

spells or average total time unemployed for these individu-
als. A consensus emerged from these studies that the aver-

age total time spent unemployed should be measured . What 
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has yet to emerge is a consensus as to how to accomplish this 
goal . 

This article examines the conceptual and empirical prob-

lems encountered in selecting the most appropriate measure 
of the average total time an individual remains unemployed, 
or the duration of a completed spell of unemployment . The 
discussion of these problems helps set the stage for the focus 

of our analysis : a comparison of different methods of using 

data from the Current Population Survey (cps) to construct 
estimates of unemployment duration . Two sources of data 
are considered : published cross-sections of time unem-
ployed and unpublished listings of time unemployed by 

single weeks of unemployment . In conducting this compari-

son, we find that the unpublished data permit development 
of new and robust estimates of average time spent unem-

ployed ; in particular, cyclically sensitive estimates can be 
developed monthly. 

Conceptual and empirical problems 

In any study of the duration of unemployment, two ques-

tions are either implicitly or explicitly addressed . First, 
which group of individuals is to be used to construct an 
estimate of the average length of time members of the group 

remain unemployed? Is it the group of currently unem-
ployed individuals? Or perhaps individuals who only re-
cently became unemployed? Numerous other choices exist, 
each providing a different picture of the dynamics of the 
labor market . 
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Second, how can the available datajtolbe used to construct 
estimates of the average total time unemployed among 
members of the chosen group? As noted previously, the cps 
does not measure the total time individuals remain unem-
ployed before finding employment or withdrawing from the 
labor force. Rather, the survey records the amount of time 
individuals have remained unemployed up to the survey 
reference week . Hence, the measure we desire to estimate, 
average total time unemployed, must be inferred from the 
type of information available, current age of unemployment 
spells . Since available data differ from the required data, 
what assumptions are needed that permit such inferences to 
be made? 

Most studies of duration have used published cps cross-
sectional data and have attempted to measure the average 
total time unemployed for newly unemployed individuals . 
These studies often required the assumption of a constant or 
steady state level of unemployment . Studies by Hyman 
Kaitz in 1970 and Stephen Salant in 19772 are largely repre-
sentative of work in this area . Both studies assume steady 
state flows to generate empirical estimates. 

Since publication of the Kaitz and Salant articles, a wide 
range of approaches have been adopted for estimating dura-
tion .' These approaches include relaxing the assumption of 
steady state flows, constructing duration measures for 
groups other than newly unemployed individuals, and using 
alternative sources of data . Through these efforts, a consen-
sus has emerged, although held in varying degrees . First, 
the average total time unemployed should be measured 
without assuming steady state flows. Second, in reporting 
and interpreting monthly duration statistics, no single group 
of individuals is the preferred group for analysis ; each 
choice simply reflects a different aspect of the underlying 
dynamics of the labor market . 
The justification for the first point would appear obvious; 

the assumption that the unemployment rate is constant over 
time is simply too much at variance with the real world of 
cyclical unemployment rates . In terms of conventional eco-
nomic methodology, however, differences that arise be-
tween estimates derived from methods requiring such an 
assumption and those that do not must be carefully exam-
ined . For .this reason, steady state methods are included in 
our study and we compare the results with those generated 
by our nonsteady state methods. 
The second point is potentially harder to justify. The 

choice of any group of individuals leads to the exclusion of 
other individuals ; the impact of current economic conditions 
on the group of newly unemployed individuals may be far 
different than the impact on the currently unemployed . 
Could not one group of individuals be more "representa-
tive" of labor market conditions than any other? Our con-
tention is that, at any given survey date, the answer to this 
question is no . An example may help to clarify this issue . 

Suppose that every week, 10 individuals become unem-
ployed and remain unemployed for exactly 1 week . Also 

suppose that every week, 1 individual becomes unemployed 
and remains unemployed for exactly 10 weeks . Assuming 
this process has been continuing indefinitely, in any given 
week you would find 20 individuals currently unemployed, 
10 of whom will each experience a total time unemployed 
of 1 week, and 10 of whom will each experience a total time 
unemployed of 10 weeks . The average total time unem-
ployed experienced by these 20 individuals is 5.5 weeks . At 
the same time, for any given week, there are 11 individuals 
who have become newly unemployed . The average total 
time unemployed experienced by these individuals is 1 .8 
weeks. 

Currently versus newly unemployed 
Which statistic is more indicative of labor market condi-

tions? Each group offers a partial glimpse of the dynamics 
underlying the labor market, and understanding the differ-
ences between various choices is critical . The currently un-
employed are the remaining members of previous newly 
unemployed groups . By definition, the currently unem-
ployed do not include members of previous inflow groups 
who have either found employment or withdrawn from the 
labor force by the time of the survey . The unemployment 
experience of these individuals will not be captured by cal-
culating the duration of unemployment of individuals cur-
rently unemployed at a survey date . 
The previous discussion indicates that at each survey 

date, no single group of individuals is preferred for measur-
ing duration . However, the analysis does not provide an 
indication as to the consequences of choosing a particular 
group concept and measuring duration for that choice each 
month over an extended period of time . Because one focus 
of this study is the behavior of duration statistics over busi-
ness cycles, serious consideration must be given to our 
choice . In particular, we chose to measure average total time 
unemployed for groups of newly unemployed individuals . 
Our justification of this selection is quite simple . Over time, 
this choice theoretically captures all individuals who be-
come unemployed, and, unlike examining the currently un-
employed each month, examining newly unemployed indi-
viduals does not result in groups that include the same 
individuals over successive periods . That is, if we were to 
measure the average total time unemployed for individuals 
currently unemployed in January and then, Tepeat the exer-
cise for the currently unemployed in February, many of the 
same individuals would be included in both measures . 
Using the newly unemployed group in each month, how-
ever, does not present this problem . 
Given this choice, we make comparisons between differ-

ent methods of using cps data to estimate unemployment 
duration . Attention in this study is limited to constructing 
monthly estimates of the average duration of completed 
spells for newly unemployed groups in a nonsteady state 
environment. Within the selected framework, alternative 



estimating techniques are considered, and criteria for judg-
ing their efficacy are developed . 
The next several sections of this article are confined to 

measuring the duration of unemployment for the group of 
newly unemployed individuals in January 1979 . First, we 
discuss the two techniques (Kaitz and Salant) regarded as 
representative of work using cross-sectional data . Next, we 
examine the use of combined cross-sectional data using a 
parametric estimating technique. 
One of the more difficult tasks in this research area is the 

selection among competing choices of techniques for esti-
mating the average length of time an individual remains 
unemployed . The estimation of duration has been termed as 
much an "art as science -4 and as such, serious consider-
ation must be given to the development of criteria within 
which reasonable choices of techniques can be made . Using 
such a framework, both cross-sectional and combined cross-
sectional methods are applied in the last section to the 
business cycles of the 1967-82 period . Monthly duration 
estimates are constructed, permitting an examination of the 
sensitivity of the chosen techniques to business cycle turn-
ing points . 

Cross-sectional data 

The duration concept is based on answers to the cps 
survey question : "How many weeks has . . . been looking 
for work?" The resulting statistic measures the average age 
of unemployment spells among the currently unemployed . 
The answers to the duration question are published using the 
following seasonally adjusted groupings of weeks unem-
ployed : [less than 5 weeks], [5 to 14 weeks], [15 to 26 
weeks], and [27 weeks and over]. Two features of this 
statistic are important: first, the current length in weeks of 
any spell is an underestimate of eventual completed spell 
length ; and second, the group under consideration is the 
currently unemployed . This group is made up of the remain-
ing members of all previous newly unemployed groups . To 
the extent that the composition of a group changes as some 
of its original members leave unemployment, measurable 
differences may be observed between newly and currently 
unemployed groups at any point in time . Kaitz and Salant 
demonstrated that published cps duration statistics which 
provide the average length in weeks of currently unem-
ployed individuals overestimate the average completed 
length of unemployment spells of newly unemployed 
groups . 
The Kaitz and Salant studies adopted the assumption of 

steady state flows; a constant level of total unemployment 
which is accompanied by a constant level of inflow into and 
exit out of unemployment . Although the steady state as-
sumption runs counter to the objectives of this present re-
search, we consider these two methods in detail because 
these pioneering studies framed the context within which 
current discussions take place, and because these studies can 

be applied directly and easily to a nonsteady state 
environment . 

In a steady state world, the intersection'of a survey and an 
unemployment spell is random so that, on average, spells 
are halfway through their complete length when caught by 
the survey . However, a survey is more likely to capture 
longer spells, so that relative to the average completed spell 
lengths of the newly unemployed, the average spell age of 
currently unemployed individuals may be longer . The em-
pirical work of Kaitz and Salant demonstrated the latter 
effect dominates the former . 

Kaitz's method. In using cross-sectional data, methods are 
needed which allow the inference of the total time newly 
unemployed individuals will remain unemployed from the 
cross-sectional data on the current age of spells . The steady 
state is an attractive assumption in this regard, because it 
provides direct and easily calculated relationships between 
point-in-time information on spell ages and longitudinal es-
timates of completed spell lengths . In particular, in generat-
ing his duration estimates, Kaitz relied on the following 
result from the steady state model: 5 

D = U/F 

where D is the expected duration of unemployment for the 
newly unemployed group; U is the level of unemployment ; 
and F is the size of the newly unemployed group . 

This steady state method is attractive because the two 
components, unemployment and inflow levels, are easily 
measured from cross-sectional data . Another benefit from 
this procedure is that it provides a theoretical justification 
that the newly unemployed is the proper group for analysis : 
namely, the expected completed spell duration of a group of 
newly unemployed individuals can be derived from the 
steady state level of unemployment and inflows.b 

In January 1979, the unemployment rate equaled 5 .9 per-
cent, seasonally adjusted, and the average spell age of 
currently unemployed individuals from the cross-section 
sample was reported to be 11 .1 weeks (or 2 .8 survey peri-
ods), seasonally adjusted . To apply Kaitz's method, the size 
of the newly unemployed group in January 1979 was esti-
mated as the seasonally adjusted number of individuals 
(2,791,000) reporting spell ages in the interval of [less than 
5 weeks] from the published statistics. Given the level of 
total unemployment (6,109,000), this yields an expected 
completed spell length of 2 .2 survey periods for the newly 
unemployed . Hence, according to Kaitz's method, in Janu-
ary 1979, the average spell age of currently unemployed 
individuals exceeded the expected completed spell length 
for the newly unemployed . Although age or current spell 
length is an obvious underestimate of completed spell length 
for a single individual, the overselection of longer spells in 
the currently unemployed group relative to the newly unem-
ployed appears to dominate. 
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Salant's method. Salant assumed that although each individ-
ual in a newly unemployed group has a constant probability 
of escaping unemployment each period, these probability 
values differ across individuals . This assumption permits 
development of the concept of a sorting process: individuals 
with the highest escape probabilities will tend to leave un-
employment more quickly than those with lower probabili-
ties . The average probability of exiting unemployment tends 
to fall over time as the group is increasingly made up of the 
lower probability individuals . 

Salant uses this sorting concept to develop a precise math-

ematical relationship between published information on the 

age of spells of currently unemployed individuals and the 

total time spent unemployed by newly unemployed individ-

uals .8 Salant's method requires maximizing the likelihood 

of observing the published breakdown of spell ages which 

are listed below:9 

[less than 5 weeks] . . . . . . . . . . . . . . . . . . . . . . . . 2,791,000 
[5 to 14 weeks] 

. 
2,003,000 

[15 to 26 weeks] . . . . . . . . . . . . . . . . . . . . . . . . . . 717,000 
[27 weeks and over] . . . . . . . . . . . . . . . . . . . . . . . 533,000 

Maximizing the likelihood of observing this particular pat-
tern of spell ages yields an estimate of duration of 1 .6 survey 
periods for the newly unemployed . to 

How accurate is this estimate? To answer this question the 
published breakdowns of time unemployed given above can 
be compared with the breakdowns predicted by Salant's 
method . As described in footnote 11, the predicted and 
actual breakdowns are extremely close, providing confi-

dence in Salant's description of the process that gives rise to 
the published figures. I I 

Comparing Kaitz and Salant 

The duration estimate using Salant's method (1 .6 survey 
periods) is much lower than the estimate using Kaitz's 
method (2.2 survey periods) . One reason for the dis-

crepancy is the implicit difference in the determination of 
the attrition rates affecting the newly unemployed group. In 
Kaitz's world, duration simply equals the ratio of the level 

of total unemployment to the level of inflow of newly unem-
ployed individuals . Given the steady state assumption that 
entry and exit levels are always constant and equal, the level 
of total unemployment reflects the assumption of a constant 
attrition pattern affecting all previous newly unemployed 
groups:12 the greater the level of total unemployment rela-
tive to that of new unemployment, the higher the implicit 
proportion of individuals remaining unemployed each 
month after entrance . For example, if unemployment rates 
have passed a turning point so that inflow levels are fairly 

low despite slowly adjusting high total unemployment rates, 
Kaitz's method will produce a high average continuation 
rate . Conversely, if the unemployment rate is low despite a 

high inflow rate, Kaitz's method will result in a relatively 

low average continuation rate . We would expect this 
method of using cross-sectional data to produce lags in the 
response of duration statistics to business turning points . 

Salant's method provides more direct information about 
the attrition process. By maximizing the likelihood of the 
observed breakdown of current spell ages, his method cap-
tures how changing business conditions affect the current 
sizes of spell age groups . A low inflow rate accompanying 
a high total unemployment rate would also be accompanied 
by changing attrition patterns of all previous inflow groups . 
Salant's method captures the reflection of these changes as 
they affect the cross-sectional view of the unemployed . 
One way to examine the difference in the estimate of 

duration between these two methods is to compare the aver-
age monthly probabilities of remaining unemployed implied 
by the two procedures . Kaitz's method results in a constant 
probability value using the procedure described in foot-
note 5 . Because Kaitz's implied probability refers to 
monthly attrition behavior, we used the parameter estimates 
resulting from Salant's method to generate estimates of the 
monthly average probabilities of remaining unemployed . 
The exact procedure is detailed in footnote 13 .13 The follow-
ing tabulation displays the average monthly probabilities of 
remaining unemployed implied by the Kaitz and Salant 
procedures : 

Probability Kaitz Salant 

P1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5431 .4241 
P2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5431 .5656 
P3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5431 .6136 
P4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5431 .6519 

The estimate of duration using Kaitz's method is consis-
tent with an average monthly continuation rate of .5431 . 
Salant's probability of remaining unemployed increases 
over time from .4241 to .6519 . Hence, Salant's method 
implies a much faster rate of escape over the first period of 
unemployment than Kaitz's . The relatively more sluggish 
behavior of Salant's newly unemployed group in later peri-
ods is not strong enough to cause its associated duration 
figure to exceed Kaitz's figure . 

Although these comparisons are informative, a source of 
data permitting the construction of the original size of the 
January 1979 newly unemployed group and tracing its re-

maining sizes over time is needed to judge the efficacy of 
these methods. In this way, comparisons can be made be-
tween the actual attrition process and the ones implied by the 
cross-sectional methods. Although Salant's method indi-
cates a good distributional fit to the observed cross-sectional 
data, this fit does not necessarily imply that his method 
provides an accurate measure of the attrition pattern over 
time for the January 1979 newly unemployed group . The 
data we have in mind are the raw data underlying the pub-
lished intervals of time unemployed ; these data are the focus 

of the next section. 



Combined cross-sectional data 
Underlying the published seasonally adjusted cross-

sectional data are seasonally unadjusted unpublished 
numbers, which provide a monthly breakdown of the 
distribution of current spell ages by single weeks of unem-
ployment . These data permit the construction of intervals 
of single weeks of unemployment, which are roughly con-
sistent with the periodicity of the cps survey . Therefore, 
seasonally adjusted estimates of the original size of a 
newly unemployed group as well as estimates of its re-
maining sizes in successive survey periods can be con-
structed by combining several cross-sectional data sets . _The 
interval population values can then be used to construct the 
average probabilities of remaining unemployed over time 
for newly unemployed individuals, which in turn can be 
used for constructing nonsteady state estimates of the aver-
age time it takes a newly unemployed individual to leave 
unemployment . 
Here, we use a parametric approach for deriving duration 

Table 1 . Duration of unemployment by selected single 
weeks, unadjusted data for January and February, 1979 
[Numbers in thousands] 

Weeks 
Size of unemployed group 

January 1979 February 1979 

0 . . . . . . . . . . . . . . . 21 8 
1 . . . . . . . . . . . . . . . 584 526 
2 . . . . . . . . . . . . . . . 978 836 
3 . . . . . . . . . . . . . . . 718 583 
4 . . . . . . . . . . . . . . . 732 731 
5 . . . . . . . . . . . . . . . 235 201 
6 . . . . . . . . . . . . . 386 438 7 . . . . . . . . . . . . . . . 110 215 
8 . . . . . . . . . . . . . . . 519 619 
9 . . . . . . . . . . . . . . . 103 126 
10 . . . . . . . . . . . . . . 196 199 

11 . . . . . . . . . . . . . . . 39 68 
12 . . . . . . . . . . . . . . . 303 356 
13 . . . . . . . . . . . . . . . 110 93 
14 . . . . . . . . . . . . . . . 101 79 
15 . . . . . . . . . . . . . . . 68 77 
16 . . . . . . . . . . . . . . . 149 207 
17 . . . . . . . . . . . . . . . 46 57 
18 . . . . . . . . . . . . . . . 85 82 
19 . . . . . . . . . . . . . . . 36 14 
20 . . . . . . . . . . . . . . . 125 129 
21 . . . . . . . . . . . . . . 12 16 
22 . . . . . . . . . . . . . . . 43 44 
23 . . . . . . . . . . . . . . . 11 21 
24 . . . . . . . . . . . . . . . 66 96 
25 . . . . . . . . . . . . . . . 27 18 
26 . . . . . . . . . . . . . . 110 86 
27 . . . . . . . . . . . . . . . 9 12 
28 . . . . . . . . . . . . . . . 46 40 
29 . . . . . . . . . . . . . . . 3 10 
30 . . . . . . . . . . . . . . . 52 49 

31 . . . . . . . . . . . . . . . 6 5 
32 . . . . . . . . . . . . . . . 35 45 
33 . . . . . . . . . . . . . . . 5 4 
34 . . . . . . . . . . . . . . . 5 12 
47 . . . . . . . . . . . . . . . 6 3 
48 . . . . . . . . . . . . . . . 9 11 
49 . . . . . . . . . . . . . . . 1 1 
50 . . . . . . . . . . . . . . . 5 10 
51 . . . . . . . . . . . . . . . 1 0 
52 . . . . . . . . . . . . . . . 75 91 
53 . . . . . . . . . . . . . . . 1 1 
54 . . . . . . . . . . . . . . 11 1 

estimates using interval population values from combined 
cross-sectional data ; this approach requires the choice of 
parametric form to represent the nature of attrition in the 
sample . We are sensitive to the criticism that such choices 
are often made arbitrarily and without independent verifica-
tion . One of the important features of this section is the 
development of criteria for evaluating alternative choices of 
parametric forms . 

Table 1 provides a selected subset of the seasonally unad-
justed single-week duration data for the January-February 
1979 period . As the data indicate, and as noted by Kaitz, in 
responding to the survey, participants tend to round their 
estimates of time unemployed to the nearest monthly, bian-
nual, or annual figure creating local modes most notably at 
4, 8, 12, 16, 21, 26, and 52 weeks. In using these data to 
construct average transition probabilities of remaining un-
employed from one survey period to the next, it is necessary 
to choose the intervals of single weeks of unemployment for 
use in the construction of average probabilities of remaining 
unemployed . 

Local mode biases . In choosing the intervals of single 
weeks of unemployment, the biases introduced by the local 
modes must be considered carefully . Consider the group of 
newly unemployed individuals in January 1979 . The origi-
nal size of this group was chosen to be the number of 
individuals with anywhere from 0 to 5 weeks of unemploy-
ment : this choice surrounds both sides of the local mode 
occurring at 4 weeks, thus capturing individuals who round 
either up or down to that modal point . To estimate the 
remaining size of this group as of the February survey, it is 
assumed that the number of individuals in the [5 to 9 weeks] 
interval in February provides a robust estimate . Using sea-
sonally adjusted data, the average probability of remaining 
unemployed from January to February for this group is then 
calculated as the ratio of the size of the [5 to 9 weeks] group 
in February to the size of the [0 to 5 weeks] group in 
January . The other interval choices are listed in table 2, and 
the implied number of exits between successive survey dates 
are given in table 3 . 

Although the interval choices are an attempt to minimize 
the possible bias introduced by the local modes, the extent 
to which individuals round their estimates of time unem-
ployed up or down to the nearest local mode cannot be 
determined . This fact, more than anything else, contributes 
to the uncertainty associated with measuring the average 
time individuals remain unemployed . These modal influ-
ences affect the accuracy of both cross-sectional and com-
bined cross-sectional data . Norman Bowers and Francis 
Horvath" suggest that not only do individuals tend to round 
their estimates of time unemployed to the nearest month, but 
that estimates over consecutive months are also inconsistent 
with the time between surveys. The authors do point out, 
however, that the net bias is small, because the average time 
unemployed between successive survey dates increases by 
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only slightly more than the time frame of the survey . How-
ever, substantial local modes exist in the data, and judgment 
on the validity of the results of this study depends on one's 
view of the efficacy of the methods adopted to account for 
these modes. 
Toward this end, one approach adopted in this study was 

to examine alternative choices of intervals of single weeks 
of unemployment . In examining the choices, two consider-
ations concerning interval selection emerged as most impor-
tant and deserve comment. First, the local mode at 26 weeks 
makes the process of determining transition probabilities 
near that milestone problematic . One might assume, for 
example, that an individual with anywhere from 17 to 21 
weeks of unemployment in one month might be in the inter-
val of [21 to 25 weeks] in the next month. To the extent that 
members of this group round up their estimates of time 
unemployed to 26 weeks (or half a year), the size of this 
latter interval may be biased downward, creating a down-
ward bias in the associated transition probability of remain-
ing unemployed . To include 26 weeks in the definition of 
this interval could arguably produce biases in the opposite 
direction . 
A second consideration is that the strength of the mode at 

52 weeks makes the division of current spell ages near that 
milestone into intervals of 4 or 5 single weeks meaningless . 
Therefore, the estimates of the remaining sizes of the Janu-
ary 1979 newly unemployed group are cut off at 33 weeks 
as of the August 1979 survey (the number of individuals 
with 29 to 33 weeks of unemployment in August 1979 is 
used as an estimate of the number of individuals who were 
newly unemployed in January 1979 and remained unem-
ployed up to August 1979) . This introduces the problem of 
truncation or the right-censoring of information on the com-
pleted length of unemployment spells ; that is, by making the 
[29 to 33 weeks] interval in August 1979 the final interval, 
we know that individuals in this interval experienced at least 
8 months of unemployment, but we do not know the lengths 
of their completed spells of unemployment . However, as of 
the August 1979 survey, the data indicate that only 2.8 
percent of the January 1979 newly unemployed group re-
mained unemployed . 
One way in which the influence of these modes was 

examined involved constructing the range of duration esti-
mates corresponding to a selection of alternative interval 
specifications ; these included selections which assumed that 
different proportions of individuals responding 26 weeks 
actually belonged to the [21 to 25 weeks] interval in one 
month and the [25 to 29 weeks] interval in the next month . 
For the January 1979 newly unemployed group, varying the 
choices of intervals around the 26-week mark had little 
effect on the resulting estimates of expected duration ; the 
impact was solely on the goodness of fit associated with 
each particular distributional form . The results based on 
alternative interval selections are available from the author 
on request. 15 

Testing Salant's sorting hypothesis 

Although the data suffer from certain limitations, they 
also exhibit qualities which, when taken as a whole, point 
to a general usefulness in determining the average length of 
an unemployment spell . In dealing with social science sur-
vey data, the preponderance of evidence provided by the 
data must be considered, taking care to clearly state the 
criterion on which these judgments rest . In the case of re-
peated cross-sectional data, a natural starting point is the 
support these data provide of the notion that the average 
probability of remaining unemployed tends to rise over 
time . This observation was first made by Salant regarding 
the general trend indicated by cross-sectional data and is 
also a logical implication of his theory of sorting. 16 

In examining the transition probabilities of remaining un- 
employed over the length of an unemployment spell, both 
impressionistic and formal pieces of evidence were exam-
ined for the January 1979 newly unemployed group. On the 
impressionistic side, the general pattern of the transition 
probabilities is one smoothly rising over time . This can be 
seen from the following tabulation showing the average 
probability of remaining unemployed : 

Average 
Months probability 

January to February . . . . . . . . . . . . . . . . . . . . . . . . P, = .4316 
February to March . . . . . . . . . . . . . . . . . . . . . . . . . P2 = .5415 
March to April . . . . . . . . . . . . . . . . . . . . . . . . . . . . P3 = .6003 
April to May . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P4 = .6216 
May to June . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P5 = .6759 
June to July . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P6 = .8363 
July to August . . . . . . . . . . . . . . . . . . . . . . . . . . . . P7 = .5734 

The exception to this pattern is found in the behavior of P6 
and P7 . Transition probability P6, the average probability 
that a member of the January newly unemployed group will 
remain unemployed from June to July, jumps to a much 
higher value than would be expected from the trend set by 

Pt to P5 . The value of the next transition probability, P7, is 
actually lower than the value of P6 . To conclude that the true 
process is one of slowly rising average probabilities of re-
maining unemployed requires discounting the behavior of P6 
and P7 . 

Table 2. Single-week intervals defining the original and 
remaining sizes of the newly unemployed cohort in Janu- 
ary 1979 
[Seasonally adjusted data] 

Month Interval of Size of newly unemployed 
weeks group (in thousands) 

January . . . . . . . . . . f0 to 5 weeks] 2,901 
February . . . . . . . . . [5 to 9 weeks] 1,252 
March . . . . . . . . . . . [9 to 13 weeks] 678 
April . . . . . . . . . . . . . [13 to 17 weeks] 407 
May . . . . . . . . . . . . . [17 to 21 weeks] 253 
June . . . . . . . . . . . . [21 to 25 weeks] 171 
July . . . . . . . . . . . . . (26 to 29 weeks] 143 
August . . . . . . . . . . . [29 to 33 weeks] 82 



Table 3. Number of the unemployed who found work be- 
tween successive survey periods, 1979 
[Numbers in thousands] 

Proportion of unemployed 

Survey periods 
Number of in one month who found 
workers employment by the next 

month 

January to February . . . . . . . 1,649 5684 = 1,649/2,901 
February to March . . . . . . . . 574 4585 = 574/1,252 
March to April . . . . . . . . . . . 271 3997 = 271/678 
April to May . . . . . . . . . . . . . 154 3784 = 154/407 
May to June . . . . . . . . . . . . . 82 3241 = 82/253 
June to July . . . . . . . . . . . . . 28 1637 = 28/171 
July to August . . . . . . . . . . . 61 4266 = 61/143 

A formal test was conducted of the null hypothesis that 
the probabilities of remaining unemployed are constant over 
time against the alternatives that the probabilities exhibit 
either consistent rising or falling patterns . '7 Despite the be-
havior of transition probabilities P6 and P7, this test provided 
a strong indication that the average probabilities of remain-
ing unemployed tend to rise consistently over this newly 
unemployed group's spell length . 

Acceptance of this conclusion is important because of the 
guidance it provides as to the acceptable class of density 
functions for describing the attrition behavior of newly un-
employed groups . One of the prior beliefs which influenced 
this judgment was the existence of a local mode at 26 weeks . 
However, despite this belief, one option we did not pursue 
was to reassign individuals around the 26 week mode and 
smooth transition probabilities P6 and P7 prior to estimating 
duration . Our reluctance in this regard was based on the 
notion that a better approach would be to assume that these 
interval populations are governed by some attrition process 
and the observed values are simply random draws from this 
process measured with error. By comparing the predicted 
with the actual attrition values, it is then possible, to measure 
the influence of local modes on the goodness of fit of the 
chosen parametric form . 
A common criticism of duration studies has been the 

practice of arbitrarily specifying parametric forms to de-
scribe the attrition behavior of groups, especially if the 
parameters of the distribution are estimated using truncated 
data . Combined cross-sectional data permit the systematic 
examination of the efficacy of our choices. Besides lending 
support to the choice of a class of functions for which the 
average probability of remaining unemployed rises over 
time, these data also permit independent testing of the ap-
propriateness of each specific functional form within that 
class . The data permit estimating the original and remaining 
sizes of a newly unemployed group for eight successive 
periods . The idea is to truncate the data at some point, say 
4 months, and test the fit of the chosen parametric form on 
the known excluded observations at the tail of the distribu-
tion of spell lengths. This procedure is then repeated for 
truncation points at the fifth and up to the eighth month of 
data . This procedure permits construction of a measure of 

the closeness of fit of the chosen parametric form to the 
observed data . 

Estimating duration 

The idea behind our method is to specify a parametric 
form describing the attrition of individuals out of unemploy-
ment and use the observed attrition rates to estimate the 
underlying true ones . We then use the estimated attrition 
rates to construct a measure of the expected value of com-
pleted spell lengths . The formula we employ is a discrete 
approximation of unemployment duration . The key to esti-
mating duration using this formula lies in the assumption as 
to when individuals enter and leave unemployment between 
survey dates . One common assumption in the literature is 
that, on average, individuals enter and exit unemployment 
halfway between survey dates : individuals leaving unem-
ployment between January and February are expected to 
experience, on average, one full period of unemployment .'8 
Using the term Pi to mean the average probability of remain-
ing unemployed the ith survey period after entrance, the 
expected length of a completed spell of unemployment, 
E(S), can be written as : 

E(S) = 1*(1-PI) + 2*Pl*(1-P2) + 3*Pl*P2*(1-P3) + . . . 

In applying combined cross-sectional data to this for-
mula, it is assumed that the observed transition probabilities 
reflect an underlying attrition process measured with ran-
dom error. To estimate the true transition probabilities, it is 
necessary to regress a linear version of the chosen attrition 
process against time and use the fitted coefficients to predict 
the true transition probabilities. The closeness of the fitted 
with the observed transition probabilities help to discrimi-
nate between alternative choices. 

Six parametric forms were chosen to describe the attrition 
process out of unemployment for members of the January 
1979 newly unemployed group: the Weibull, Salant, and 
Gompertz distributional forms; a linear and log-linear prob-
ability function ; and the functional form utilized by Clark 
and Summers in their 1979 Brookings Paper article . Each of 
these chosen forms allows for rising average probabilities of 
remaining unemployed over time . The choices of forms of 
the likelihood function were based on the belief that the 
average probability of remaining unemployed tends to rise 
with any group's spell length . Another structure which is 
often employed is the exponential . This latter form is restric-
tive, because it assumes that the average probability of re-
maining unemployed is constant over time for any group. 
Although restrictive, it is instructive to include this form for 
comparison purposes . In each case, a linear or log-linear 
version of the parametric process was regressed against a 
function of time . Using the estimated parameters, fitted 
transition probabilities were calculated and used to estimate 
duration . The parametric forms chosen are given in the 
following tabulation : 
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Functional form Statistical expression 

Weibull . . . . . . . . . . . . . . . . . . . . . . . . . In(-InS(t)) = a + b ln(t) 
Clark-Summers . . . . . . . . . . . . . . . . . . . . . . . . h(t) = a + b ln(t) 
Gompertz . . . . . . . . . . . . . . . . . . . . . . . . . . ln(h(t)) = a + b t 
Salant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (1/h(t)) = a + b t 
Linear form . . . . . . . . . . . . . . . . . . . . . . . . . . . h(t) = a + b t 
Log-linear . . . . . . . . . . . . . . . . . . . . . . . . . In(h(t)) = a + b In(t) 
Exponential . . . . . . . . . . . . . . . . . . . . . . . . -ln(h(t)) = b t 

where t is 1, 2, 3, and so on months of unemployment ; S(t) 
is the average probability that a member of a newly unem-
ployed cohort remains unemployed at least t survey periods; 
and h(t) is the average probability that a member of a newly 
unemployed group remains unemployed (t-1) periods and 
then leaves unemployment by the tth period . 
Two goodness of fit statistics were constructed to judge 

the efficacy of these alternative forms . The first is a chi-
squared measure of the squared differences between the 
number of actual and fitted exits and survivors applied to 
within-sample observations only (the within-sample chi-
squared statistic) ; that is, if the fourth month is picked as the 
truncation date, a comparison is made between the predicted 
and actual number of exits in the first 3 months as well as 
a comparison of predicted and actual survivors (the number 
of individuals still unemployed) in the fourth month . 
The second chi-squared statistic measures the fit between 

the observed and predicted observations before and after the 
selected point of truncation (the full-sample chi-squared 
statistic) . Suppose that the parameter estimates are based on 
exits between the first and fourth months, with those re-
maining unemployed in the fourth month treated as sur-
vivors . The full-sample chi-squared statistic is based on 
using the resulting parameter estimates to predict the num-
ber of exits up to the eighth month and the number of 
survivors at that date . For both chi-squared statistics, the 
point of truncation is varied between 4 and 8 months . 
The results are given in table 4. As both the point of 

truncation and the choice of parametric form were varied, 
the unemployment duration estimates remained within a 
small range of each other. In addition, on the basis of both 
the within- and full-sample chi-squared statistics, the 
Weibull form was joined by the Clark-Summers form in 
generating the closest fit between the actual and predicted 
numbers of exits and survivors . It should be noted, how-
ever, that, except for poor fit when the truncation point was 
chosen to be July, the log-linear function also performed 
very well . The Salant function also generated fairly close 
fits except for a highly unstable performance with the July 
truncation date . The linear and Gompertz forms had good-
ness of fit statistics which were uniformly higher than the 
Weibull and Clark-Summers forms but more consistent than 
the Salant or the log-linear . Finally, as expected, the expo-
nential function had the poorest overall fit . 
The behavior of the exponential is consistent with the 

observation that the average probability of remaining unem-
ployed tends to increase over time . Notice the relative im-
provement in the full-sample chi-squared statistics as the 

truncation date is advanced from the fourth to eighth peri-
ods. When obervations are truncated at four months, the 
exponential form requires that monthly attrition rates out of 
unemployment after the truncation date resemble those ob-
served in the first four periods. Given the declining average 
probability of escape, this will result in an overestimate of 
actual attrition rates . It is not surprising, therefore, to see the 
improvement we do in the full-sample chi-squared statistic 
and the increase in the estimates of duration as the truncation 
point is advanced and more information about the behavior 
of the tail becomes known. The chi-squared statistics are in 
general, however, well beyond any acceptable range for 
concluding that the exponential density is an appropriate 
description of the attrition pattern of the January 1979 newly 
unemployed group. 

Examining business cycles 
In order to estimate expected completed spell duration for 

newly unemployed groups during the business cycles of the 
1967-82 period, we used the knowledge gained from exam-
ining the January 1979 newly unemployed group to limit the 
analysis to a more selective choice of techniques . 

Table 4 . Duration estimates applying parametric smooth- 
ing techniques to generate fitted transition probabilities 

Within-sample Full-sample 
Truncation date Duration chi-squared chi-squared 

statistic statistic 

Weibull : 2.00 0.783 40 .483 
4 . . . . . . . . . . . . . 2.03 6.916 38 .536 
5 . . . . . . . . . . . . . 2.05 2.748 36 .184 
6 . . . . . . . . . . . . . 2.09 25.594 35 .401 
7 . . . . . . . . . . . . . 2.19 35.374 35 .374 
e . . . . . . . . . . . . . 

Clark-Summers : 
4 . . . . . . . . . . . . . 2.02 041 34 .801 
5 . . . . . . . . . . . . . 2.05 991 34 .964 
6 . . . . . . . . . . . . . 2.07 .823 34 .553 
7 . . . . . . . . . . . . . 2.12 19.859 55 .061 
8 . . . . . . . . . . . . . 2.12 34.895 34 .895 

Gompertz: 
4 . . . . . . . . . . . . . 2 .03 1 .426 58 .125 
5 . . . . . . . . . . . . . 2 .07 8.534 49 .453 
6 . . . . . . . . . . . . . 2 .11 9.809 49 .933 
7 . . . . . . . . . . . . . 2 .09 19.895 55 .061 
8 . . . . . . . . . . . . . 2.25 69.687 69 .687 

Salant : 
4 . . . . . . . . . . . . . 2 .03 .623 38 .110 
5 . . . . . . . . . . . . . 2 .07 6.446 40 .932 
6 . . . . . . . . . . . . . 2 .10 4.610 39 .279 
7 . . . . . . . . . . . . . 1 .64 783.407 879.142 
8 . . . . . . . . . . . . . 2 .25 45.209 45 .209 

Linear : 
4 . . . . . . . . . . . . . 2.03 2.501 321 .590 
5 . . . . . . . . . . . . . 2.07 10.860 86 .719 
6 . . . . . . . . . . . . . 2 .12 14.673 74 .373 
7 . . . . . . . . . . . . . 2 .19 12.907 113 .340 
8 . . . . . . . . . . . . . 2 .21 86.714 86 .714 

Log-linear : 
4 . . . . . . . . . . . . . 2 .01 039 32 .327 
5 . . . . . . . . . . . . . 2 .04 .268 36.076 
6 . . . . . . . . . . . . . 2 .06 .960 32 .622 
7 . . . . . . . . . . . . . 2 .02 105 .286 138.904 
8 . . . . . . . . . . . . . 2 .12 34 .997 34.997 

Exponential : 
4 . . . . . . . . . . . . . 2 .09 88 .797 305.722 
5 . . . . . . . . . . . . . 2 .10 129 .056 259.581 
6 . . . . . . . . . . . . . 2 .19 179 .762 254.391 
7 . . . . . . . . . . . . . 2 .31 286.630 286.664 
8 . . . . . . . . . . . . . 2 .37 315 .883 315.883 
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Chart 1 . Cyclical behavior of various unemployment duration measures, 1967-82 
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The a priori convictions generated by examining January 
1979 data which are being brought to bear on business cycle 
data include a conviction that the average probability of 
remaining unemployed tends to rise over time for newly 
unemployed groups ; a conviction that among the functional 
forms underlying the probability smoothing techniques, the 
W eihull and the Clark-Summers forms perform the best : and 
a conviction that the change in estimated duration induced 
bN truncating the data is fairly small . 

For each of the newly unemployed groups considered, the 
following steps were taken : first, estimates of duration were 
made by applying the probability smoothing procedure to 
the discrete formula for duration ; second, among the variety 
of fitted procedures, only the Weibull and the Clark-
Summers parametric forms were employed ; third, the em-
pirical procedure was applied to truncation points of 3, 4, 
and 5 months ; and finally, in addition to constructing dura-
tion estimates using combined cross-sectional data, we also 
report published duration figures and estimates constructed 
using Kaitz's steady state method . This process permits a 
comparison of the sensitivity of each statistic to turning 
points in the business cycle . 
We constructed the duration estimates on a monthly basis 

over the January 1967-,tune 1982 period . We used season-
ally adjusted numbers and report quarterly average duration 
figures . For the combined cross-sectional data, we only 
report results from using the Weibull form because it proved 

consistently superior to the Clark-Summers form . Also, as 
there were only minor differences in the results using trunca-
tion dates of 3, 4, and 5 months, we report the 5-month 
truncation estimates here . 
As is well known, and as indicated by chart 1, published 

duration statistics tend to lag business cycle turning points . 
The duration statistic based on Kaitz's steady state formula 
also lags business cycle turning points but not as strongly as 
the published statistic . Our nonsteady state duration meas-
ure based on combined cross-sectional data tends to be coin-
cident with turning points . 

Both Kaitz's steady state and our nonsteady state duration 
measures are nearly always less than the published duration 
estimates . The difference tends to widen during the initial 
phase of a recovery period and to decline after the published 
statistic reaches its lagged peak . Once the recovery has spent 
its course and the economy enters and progresses through 
the ensuing recessionary period, the difference reaches its 
smallest level . 

Although it lags business turning points slightly, the 
Kaitz steady state measure is cyclically sensitive and is 
within the same general range as our nonsteady state esti-
mates . Given its cyclical sensitivity, it is tempting to suggest 
that the Kaitz measure be used to track the cyclical behavior 
of the average time spent unemployed for newly unem-
ployed groups . There would be numerous advantages to 
such a suggestion . First, unlike our nonsteady state measure 

FF 
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which requires forward-looking data, the Kaitz measure 
only requires file current level of unemployment and new 
inflows . Hence, it could be produced in a timely fashion . 
Second, although it implicitly assumes steady state flows, 

it is not a~ restrictive a measure as it might first seem . Most 
studies of duration use the steady state assumption applied 
to annual, average data-fir example, Kaitz, Salant . and 
George Akerlof and Brian Main.` In each of these studies, 
the use of annual average data either presupposes stable 
condition, over the period or attempts to smooth the under-
lying fluctuations . Instead of using annual average data to 
approximate steady state conditions, our procedure implic- 
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Chart 2. Cyclical behavior of the ratio of the Kaitz steady state measure to the Weibull 
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itly limits the time over which the steady state assumption 
is interpreted to hold . In particular, given the periodicity of 
the cvs survey, this steady state technique is used to develop 
monthly duration statistics . In this way, each month's esti-
mate can be interpreted as that which would have been 
observed had the current levels of inflow and unemploy-
ment remained the same over time . Thus, changes in the 
duration statistic over time reflect changes either in inflow 
levels or changes in the current level of total unemployment, 
or both . 

However, significant differences between Kaitz's steady 
state measure and our nonsteady state measure exist, and 
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although the former may be easier to calculate, these differ-
ences cast doubt on its usefulness . A close comparison of 
the formulae on which these statistics are based tells us why. 
In Kaitz's analysis, the steady state duration measure, 
D,(K), is the ratio of the level of current unemployment to 
the size of the current month's level of new unemployment . 
The numerator can be thought of as the sum of the number 
of currently unemployed individuals in their first, second, 
third, and so on month of unemployment . This formula is : 

D,(K) = N,(1) + N,(2) + N,(3) + 
N,(l) 

where M(i) is the number of individuals who are in their im 
month of unemployment at time (t) . 
The nonsteady state duration statistic, D,(N), for survey 

date (t) can also be written in terms of the original size of the 
newly unemployed group at survey date (t) and the remain-
ing sizes of the group in subsequent survey periods. This 
formula is : 

D[(N) = NI(1) + Nt+i(2) + N,+2(3) + . . . . 
N,(1) 

where N,+j(i) is the number of individuals who are in their 
i`n month of unemployment at time (t+j) . 
The ratio of Kaitz's steady state formula and our non-

steady state discrete formula is given by : 

D,(K)/D,(N) = 
N,(1) + N,(2) + N,(3) + . . 

Nc(1) + N,+1(2) + Nt+2(3) + 

Careful inspection of this ratio reveals that the fundamen-
tal difference between the numerator and denominator is a 
function of how the size of the group of currently unem-
ployed individuals in their, say, third month of unemploy-
ment at date (t), Nt(3), compares with the remaining size of 
the newly unemployed group in their third month of unem-
ployment at date (t + 2) . Thus, to the extent that the current 
size of unemployment groups lag business cycle turning 
points, so too will Kaitz's measure in the numerator. How-
ever, since our nonsteady state measure in the denominator 
is forward looking, it incorporates the lagged reactions of 
unemployed groups much more quickly into its estimates. 
The cyclical behavior of the ratio of Kaitz's to the non-

steady state measure is presented in chart 2 . As can be seen, 
during periods of rising unemployment rates, the ratio falls 
until just before the business cycle trough when it begins to 
increase . This increase precedes the peak unemployment 
rate after which the ratio maintains a consistently high level 
as unemployment rates fall during the ensuing recovery 
period . 

As unemployment rates begin to rise, the size of newly 
unemployed groups begins to swell. Over time, as these 

groups enter their second, third, and so on, period of unem-
ployment, we may observe the size of the newly unem-
ployed groups becoming successively larger . For example, 
the size of a currently employed group in its third month of 
unemployment at date (t), N,(3), may be less than the re-
maining size of the newly employed group at date (t+2), 
N,+2(3). As a result, each term in the numerator may be 
dominated by its counterpart in the denominator until, near-
ing the end of the recession, the sizes of younger groups at 
each date (t) may dominate the sizes of their counterparts at 
date (t) and beyond ; hence, the ratio will rise . 

Although Kaitz's steady state measure has obvious ad-
vantages in terms of its ease of calculation, by its nature of 
construction, it lags our nonsteady state measure in respond-
ing to business turning points . Due to its forward-looking 
nature, the nonsteady state measure is more coincident with 
the peaks and troughs of the business cycle . 

Which data are more promising? 
This article examined two types of data from the cps 

survey for estimating the average time individuals remain 
unemployed . We argued that published cross-sectional data 
from the cps are inappropriate for this task because they 
require imposing the restrictive assumption of steady state 
flows. In addition, by their nature, we found that such 
estimates tend to lag turning points in the business cycle. 
The second type of data, based on combined cross-

sectional data from the cps promises more for the develop-
ment of duration statistics . These data permit defining the 
original and remaining sizes of unemployed groups . Be-
cause this method traces the actual sizes of groups, it is no 
longer necessary to assume steady state flows . Rather, the 
attrition patterns observed reflect the impact of current eco-
nomic conditions on flows .in and out of unemployment . 
How good are these data? Do they permit the develop-

ment of statistics which provide an accurate picture of the 
average amount of time a newly unemployed individual can 
expect to remain unemployed? Although the data suffer 
from local modes due to the tendency of individuals to round 
off their estimates of time unemployed to the nearest 
monthly interval, the cps data are useful in determining the 
duration of unemployment spells . 

This conclusion is justified by several reasons . First, the 
consistency of the pattern of local modes in the data support 
our procedure of surrounding both sides of each mode to 
minimize the possible biases . Second, the data consistently 
agree with the theoretical argument that the average proba-
bility of remaining unemployed tends to increase over time 
for any given group . Third, combined cross-sectional data 
permit independent verification of the choice of parametric 
form for describing attrition patterns, thus dispelling the 
argument that the choices of such forms using cps data are 
arbitrary and unjustified . We consistently found that al-
though the fit of estimated to actual patterns of exit is very 
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sensitive to the choice of parametric form, the estimates of 
duration were not. Finally, these data have the advantage of 
permitting the construction of duration estimates for several 
unemployed groups, such as currently unemployed individ-
uals . Also, because single-week duration data exists for 
groups stratified by race and sex, it is possible to greatly 
expand the number of currently and newly employed groups 
for which duration estimates can be constructed . Once a 
group is chosen, the actual mechanics of estimating duration 
are very straightforward and easy to calculate . 

Several robustness tests need to be performed on these 

Unemployed 

data before final judgments can be made . However, this 
study concludes that combined cross-sectional data permit 
the production of duration estimates which would provide 
an accurate portrayal of average time spent unemployed for 
various economic groups. Because of their forward-looking 
nature, these monthly duration statistics could not be 
produced in a manner that is coincident with other statistics 
for the same survey month. This drawback is offset by the 
quality of information that combined cross-sectional data 
provide for measuring the average total length of time 
unemployed . 0 
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unemployment is equal to this month's inflow and the remaining members 
of all previous inflow groups, it follows that : 

U=F+F*P+F*PZ+F*P3+ . . . 

= F * (1/(1-P)) 

=F*D 
Hence, the formula for duration becomes the ratio of the constant level of 
unemployment to the constant level of inflows; that is, 

D = U/F 

6 This justification no longer holds when the assumption of steady state 
flows is relaxed . 

7 The interval [less than 5 weeks] is defined to include any individual 
with a current spell age of less than 4.5 weeks. 

8 The way in which this is accomplished is to assume that the spell ages 
of the currently unemployed are governed by a particular distribution which 
is deterministically related to the distribution of completed spell lengths 
among the newly unemployed . In other words, once you know the parame-
ters of the distribution of spell ages, you automatically know the parameters 
of the distribution of completed spell lengths . 

Hence, all that is needed to generate estimates of completed spell dura-
tion is published information on spell ages . In particular, by maximizing the 
likelihood of observing the published breakdown of spell ages by time 
unemployed, Salant generates estimates of the parameters of the distribu-
tion of spell ages for the currently unemployed . These parameter estimates 
are in turn used to generate an estimate of average completed spell length 
for the newly unemployed . 

9 These figures are all seasonally adjusted numbers. In addition, in 
setting up the likelihood specification, Salant noted that the endpoints of 
the published groupings corresponded to the following : 

[0 to 4.5 weeks] 
[4 .5 to 14 .5 weeks] 
[14.5 to 26 .5 weeks] 
[26.5 to 99 weeks] 

1° Salant used the following density function to describe the probability 
of observing an unemployment spell of current length (T) at a survey date : 

g(T) = (r-1) ar-I (a+T)-r 

The density function of completed spell lengths turns out to equal: 

f(x) = rar(a+x)-r+l 
u Comparing the fitted with the published breakdowns of time unem-

ployed yields a chi-squared statistic of (3 .199) which, given the critical 
chi-squared value of (5 .99), provides strong evidence in favor of the chosen 
density structure as appropriate at the 95-percent level of confidence . 

12 As is pointed out in the final section, by constructing it on a monthly 
basis, Kaitz's statistic responds to business cycle turning points . The as-
sumption of a constant levels of unemployment is applied anew each time 
the statistic is constructed . 

13 The procedure for generating the monthly average probability values 
given in the text tabulations on p. 6 was as follows : 

First, we used the data underlying the published cross-sectional statistics to 
divide time unemployed into the following single-week intervals: 
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[0 to 4 weeks], [5 to 8 weeks], [9 to 12 weeks], 
[ 13 to 16 weeks], and [ 17 to 20 weeks] 

Second, we used the parameter estimates from the maximum likelihood 
procedure to generate the probability of observing a spell in each of those 
intervals . We then multiplied these probabilities by the size of the currently 
unemployed to predict the population of these intervals. 

Assume that the observations on the remaining sizes of a group occur at 
scaled intervals given by t(i), (i=0,l,. . .,n) . Let the number of exits 
which occur between t(i-1) and t(i) be given by (i) . Let Wi be defined 
as : 

Wi = (n-i+ 1) * (t(i) - t(i+1)) 

As it turns out, the following statistic is distributed standard normal : 

Finally, we constructed the following transition probabilities : Z* = [12(n-1)] .5 (Gr,n - .5) 
P1 = [5 to 8 weeks)/[0 to 4 weeks] where: 
PZ = [9 to 12 weeks]/[5 to 8 weeks] r-1 
P3 = [ 13 to 16 weeks]/[9 to 12 weeks] 

1 Wi+1 
P4 = [17 to 20 weeks]/[13 to 16 weeks] 

LI 

Gr,n = 
i=1 

Strictly speaking, these are not transition probabilities because they are 
based on interval populations using January 1979 data ; however, they can 
be interpreted as the transition probabilities implied by the attrition process 
embodied in Salant's maximum likelihood procedure . 

14 Norman Bowers and Francis Horvath, "Keeping Time : An Analysis of 

Errors in the Measurement of Unemployment Duration," Journal of Busi-
ness and Economic Statistics, April 1984 . 

15 These duration estimates derived using alternative interval selections 
were based on seasonally unadjusted single-week duration data . 

r 

(r-1) Wi 
i-1 

The maintained hypothesis is that the probability of exiting unemploy-
ment is constant over the group's spell length . Large negative values of 
the observed Z are supportive of Salant's sorting process . 

The sample value of Z associated with the January 1979 newly unemployed 
group is (-4.026) which is sufficiently greater than (1 .96) in absolute 
value to reject the maintained hypothesis at the 97 .5-percent level of con-
fidence . 16 This "fact" of nature turns out to be a critical assumption in Salant's 

empirical method ; it is interesting he does not perform any formal statistical 
tests of his maintained hypothesis . 

11 This test requires construction of the G-statistic which is defined as 

follows : 

18 This assumption requires that the entries and exits occurring between 
survey dates are governed by a uniform distribution . 

19 Kaitz, Analyzing the length ; Salant, Search Theory ; and Akerlof and 
Main, Experience-Weighted Measure. 

A note on communications 

The Monthly Labor Review welcomes communications that supplement, 
challenge, or expand on research published in its pages. To be considered 
for publication, communications should be factual and analytical, not 
polemical in tone . Communications should be addressed to the Editor-in-
Chief, Monthly Labor Review, Bureau of Labor Statistics, U.S . Depart-
ment of Labor, Washington, Dc 20212. 




