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Unemployment is a complex form of human be-
havior, and there is probably no single analysis
which attempts to cover all of its facets. One
aspect of this behavior has had little under-
standing in the press and in public discussions,
but has been exposed to an increasing amount of
study among economists in connection particularly
with job search theory, and that is the phenome-
non of turnover among the unemployed and unem-
ployment duration. At the most primitive levels
of belief, the fact that unemployment has been
at a level of 5 million people for well over a
year is translated into a visual image of 5 mil-
lion people each with over a year of unemploy-
ment. It is not known generally--and we share
the blame for inadequate communication on this
score--that a level of unemployment of 5 million
for a year corresponds to at least one week of
unemployment experience for perhaps 20 million
people in 30 million or more spells, and that
the vast majority of these spells--three-quarters
or more--are less than five weeks in total dura-
tion. Only a small proportion of the people who
experience unemployment have extended periods of
joblessness. The public policy issues are ob-
viously quite different with respect to the
short-term unemployed as compared with the long-
term unemployed. However, the nature of turnover
among the unemployed is not explicitly given in
the data customarily published. Published data
present the cross section distribution of the
unemployed, i.e., the distribution of the un-
employed by the duration of their unemployment
through the end of the reference week each month
(the week including the 12th). Only a small
fraction of these people are actually completing
spells of unemployment in the reference week;
the remainder will go on to experience additional
week (s) of unemployment. Because reference weeks
are four or five weeks apart, the intervening
movements into and out of unemployment are not
evident, and the full nature of unemployment
turnover has remained somewhat obscure. A first
attempt to deduce the patterns of completed
spells of unemployment and of turnover is pre-
sented in an article in the Monthly Labor Review
for November 1970.

The present paper continues this work by de-
veloping a time series of completed spells of un-
employment. The details of the estimating pro-
cedure are given in the first part below. In
the second part certain shortcomings of the under
lying data are examined, and a method for elimi-
nating them to a substantial extent is developed.
Since the techniques used here are somewhat dif-
ferent from those presented in the earlier paper,
some comparisons between the results in the two
papers are made, and the validity of certain
assumptions in the earlier article is examined.
Finally, a time series of completed spells and
their average duration from mid-1967 to mid-1972
is presented.

Derivation of Monthly Series on Completed Spells

Let g¢= number of people who report they have
been unemployed for 1 week through the end of

the reference week.

Let N = the number of people completing spells
of unemployment in the week prior to the refer-
ence week.

Let F = the total number of people unemployed
in the week prior to the reference week.

Finally, let G = the total number of people un-
employed in the reference week.

It may be readily shown that N =F - G + gl. 1

In words rather than symbols, the number of
completed spells in the week prior to the refer-
ence week is equal to the number of unemployed in
that week minus the number of unemployed in the
following week (the reference week) plus the
number of unemployed who had completed only one
week of unemployment in the reference week).

G and g are available from the regular current
1

population survey data. (There is a basic prob-
lem in the measurement of gl which must be faced;

this is the burden of the next section of this
paper.)

F is not available from the current population
survey since it refers to a nonsurvey week. How-
ever, it can be estimated by interpolation as de-
scribed a little later. It must be emphasized
that the calculation of the number and duration of
completed spells requires knowledge of the indica-
ted statistics in adjacent weeks.

In order to estimate the average duration of
completed spells in the week prior to the refer-
ence week, we need several additional symbols.

Let Af = the cumulated number of weeks of un-

employment of those unemployed in the week prior
to the reference week.
Let A = the corresponding quantity for those

unemployed in the reference week.
Let AS = the cumulative number of weeks of un-

employment of those completing their spells of un-
employment in the week prior to the reference
week.

If we let §f and Eg represent the cross section

average durations of unemployment in the week
prior to the reference week and in the reference
week respectively, and is represent the average

duration of unemployment of those completing
spells in the week prior to the reference week, we
have the following relationships by definition:

A=%xF; A =X G, and A = X N
£ £ g g s s
It can be readily shown that
A =A -A +G. 2/
s £ g -

A is obtained directly from current population
g
survey data for the reference week. As will be

indicated below Af is estimated by interpolation

as is F.



The average duration of completed spells in
the week prior to the reference week can there-
fore be written as:

xs = (Af

Under conditions of stability or equilibrium,
we will have Af= Ag , and F = G, so that the

-Ag+G)/(F-G+gl).

expression for average duration simplifies to
Xg = G / g1 , a result previously given in the
cited article in the Monthly Labor Review.

Even under conditions of instability, if we
let G be the average annual total unemployment,
g1 be the average annual number of unemployed

with one week of unemployment (entrants), the
average duration of all spells completed in the
year is given by

X =

A -2 52 + G
s = A 53)/

(G, - Ggy) /52 +4q

with the subscripts in the parentheses referring
to the first and fifty-third weeks. Since A

is about 10 times the size of G, and G is
about 6 times the size of gl , and the differ-

ences, A , and G, - G__are, in most cases,

1 Ps3 1~ 53

fractions of the sizes of A and G respec-
tively, the nature of the approximation in the
formula is = G/gl is pretty good on an average

annual basis, although it is by no means perfect.

The exposition in the preceding paragraph is
intended to serve as a rationale for the deri-
vation of completed spell distributions from
average annual cross section data in the Monthly
Labor Review article. It may also be shown with
the same reasoning that the derivation of the
distribution of completed spells by intervals of
weeks is also generally a reasonable first ap-
proximation.

The present paper does not go on however to
estimate a time series for the distribution of
completed spells by duration intervals for rea-
sons which are briefly discussed in the Monthly
Labor Review article, and may profitably be
repeated here. The recorded cross section dis-
tributions of the unemployed by single weeks of
duration are subject to a number of irregulari-
ties, most prominently the rounding effect in
the process of recall on the respondent's part,
which introduces local modes into the data at
4, 8, 13, 26, etc. weeks of duration, because of
the tendency to report unemployment in terms of
months, quarters, half years and so on. Another
irregularity, which may not superficially appear
to be one is the local mode at a duration of two
weeks. This irregularity is of fundamental im-
portance to this paper and is discussed in more
detail in the next section. Until these irregu-
larities can be smoothed in an appropriate way,
the derivation of the time series of the distri-
bution of completed spells by duration intervals
must be held in abeyance.

One other point will conclude this section.
As mentioned earlier, it is necessary to esti-

mate Af and F, since they do not apply to the
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reference week. The simplest thing to do is to
use linear interpolation for F between the two
G values in the adjacent month reference weeks.
In the same way linear interpolation between ad-
jacent month reference week values of Ag will

yield Af approximations.

A Bias in the Duration Distribution of Unemploy-
ment and its Correction

As noted earlier, a major problem in the deri-
vation of the duration distribution of completed
spells is in the biased reporting of those un-
employed in the reference week who indicate that
they have had one, two or three elapsed weeks of
unemployment. The bias is evident in the data
below for the average annual cross section dura-
tion distribution for 1971, but it appears in
the data for almost all individual reference
weeks, and in all years.

Duration Number of
in weeks Unemployed

0 12

1 445

2 656

3 532

4 583

5 177

The 12 (000) people who have zero weeks of
unemployment need not concern us particularly.
Conceptually they can only be people who were
out of the labor force for more than half of the
reference week before they began loocking for a
job. For convenience they are included with the
number identified with one week of unemployment.

on the other hand, it is conceptually and
empirically impossible for those unemployed with
two weeks of unemployment to regularly exceed,
and usually by a substantial amount, those with
one week. This is the phenomenon studied in
this section of the paper.

Finally, the local mode at 4 weeks is obvi-
ously due to rounding by the respondent or the
interviewer (4 weeks equals one month) so that
suitable smoothing techniques must be developed
to remove this mode. Fortunately this effort is
not required for this paper, so it is not con-
sidered further here.

A hypothesis for the aberrant pattern among
duration groups of 1, 2 and 3 weeks is explored
below. In order to develop a reasonable basis
for this hypothesis, we must first look at the
actual questionnaire used in the Current Popula-
tion Survey.

The week including the 12th of the month has
been called the reference week in the discussion
thus far. The following week (which includes
the 19th of the month) is the survey week. On
each working day of that week the interviewer
visits households in his or her part of the
sample. On the CPS questionnaire, questions 19,
20 and 21 ask about activities in the preceding
week with emphasis on the phrase "LAST WEEK"
(the capitals are on the questionnaire form it-
self). The appropriate responses to questions



20, 21, and 22 classify a person as unemployed
during the reference week.

However, the phrasing in question 22C may be
subject to some ambiguity in response. It is
as follows:

22C. 1) How many weeks has . . . . been look~
ing for work?
2) How many weeks ago did . . . . start
looking for work?
3) How many weeks ago was . . .
off?

These three questions are alternate versions
to be used as appropriate, depending on replies
to earlier questions.

The hypothesis advanced here is as follows:
In answering question 22C, the respondent cal-
culates the length of time he (or she) has

. laid

interview, and not up to the end of the pre-
ceding week (the reference week). Since answers
are recorded in whole weeks (rounding is called
for), it is likely that persons in households
which are interviewed in the second half of the
survey week tend to round their answers up one
week. For example, suppose the respondent has
only been unemployed in the reference week (one
week duration), but is still unemployed in the
survey week. The interviewer visits his house-
hold on Thursday of that week and asks: "How
many weeks have you been looking for work?",
and he replies: "About two", which is an
appropriate reply from his perspective. Now
the interviewer's instruction manual says: "In
computing the weeks a person has been looking
for work, count the number of weeks from the
time he started looking for work through the
end of the reference* week for the current
month." (Emphasis supplied in original) How-
ever, this is the instruction to the inter-
viewer alone. Question 22C does not in its own
phrasing pin down the actual duration through
the end of the reference week. The hypothesis
offered here is that respondents in fact are
likely to use the date of the interview as the
end of the elapsed duration period.

The balance of this section examines the
effect on the data if this hypothesis is true
and estimates how this bias may be removed.

Let the "true" number of those unemployed
people with an elapsed duration of 1 week
through the end of the reference period be de-
noted by gl, those with 2 weeks by g2 and

those with 3 weeks by g3 . Let the correspond-

ing measured quantities be denoted by the same
symbols with primes.

Let the symbol f with appropriate sub-
scripts refer to the corresponding values for
the week prior to the reference week and the
symbol h -apply to the week after the refer-
ence week.

Now let r be the fraction of those with
one elapsed week of unemployment to the end of
the reference period, who are still unemployed

* The manual uses the word "survey" here to
designate what I have called the "reference"
week.
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in the survey week and who are interviewed in
the latter part of that week and consequently
report themselves with two elapsed weeks of un-
employment. Let the same fraction hold for those
with two elapsed weeks who report themselves with
three weeks (and for those with three elapsed
weeks who report four). We will therefore find
the following relationships between the true and
measured quantities:

1]
£ - 19

1]
f2 = f2 + r g2 - r g3
1]

= + -
f3=f3+ rg;- 19,

Of the £ people who experience one week of
unemployment by the end of the reference week,

g2 go on to experience a second week of unemploy-
ment. When these 92 people are visited in their

households, r 92 of them report themselves with

two weeks of unemployment up to the end of the
reference week (the preceding week). The reason-
ing is the same for the other groups to whom the
second and third equations above refer.

In the same way relationships for the follow-
ing week may be specified:

1]
= - rh
gl gl 2
]
= +rh -rh
g2 g2 2 3
1
= +rh -rh
g3 g3 3 4

We have assumed that the fraction of people
(r) who round their length of unemployment up to
the next week is the same in the two adjacent
weeks as it is for the first few duration cate-
gories.

The relationships which follow from this as-
sumption are still indeterminate, because there
are more unknowns than relationships. We need
therefore to introduce an additional assumption
in order to permit a solution. This assumption
is that the continuation (survival) rate is also
constant over the first several weeks of dura-
tion, and in the two adjacent weeks.

The continuation rate is defines as pi+ =

1
qg. l/ £, i.e., the proportion of people unem-
i+ i

ployed i weeks who go on to have at least one
additional week of unemployment. p has a sub-
script to identify its position in the duration
scale, and is not, as a rule, constant over the
entire duration (see MLR article, op. cit.) but
it does not usually change very much within a
duration range of two or three weeks. The as-
sumption used here is that, within our area of
consideration, the continuation rate is con-
stant.

In other words,

= £f = f = f=h = h = h
p=9g/f =9 /f=9/f=h/39 =h/9, %



An earlier equation may be rewritten as
1
== + -
g 3 sz rp 92 rp 93
We also have the earlier relationship

.
£ 2= f2»+ rg,-rgs.
If we divide the first of these by the sec-
ond we get g'3 / f2 = p, a direct estimate of

the continuation rate.
Another of the earlier relationships may be
rewritten as

L]
= £ - £+
9 ,°P ( M T Y )

Two other equations may be expressed as
follows:

1 L
£ 1= fl (L -rp) 5 g 1°9 (1-rp) or

L]
L] 1
£ £f =1-1xp-= whence £ =
1/ 1 P g l/gll 1/9' 1
£1/9,
In other words, the ratio of the observed
number of people with one week of unemployment

in two adjacent weeks is equal to the ratio of
the "true" values of these numbers. Using this

result in the equation for g'2, we arrive at a
solution for «r:

r= (g 2/f 1 )/p - 1

glz/f'l+ gll/f'l - P

The observed number of people entering the un-
employed in the reference week can be corrected
to the "true" number by use of

g, = 9'1/ (1 - rp)

1
For 1969 annual average data, letting

f'l= g'l:and estimating p by use of 9'3 /g'é,

we have p = 0.733, and r = 0.459. The esti-
mated continuation rate of 0.73 for low duration
values in 1969 compares with estimates in the
.70 - .80 range for 1969 estimated by a differ-
ent approach (MLR article, p. 13, Table 4).

The r value of 0.46 is consistent with the
rather simple and plausible notion that about
half the g2 people round their responses on

duration to one week, and the other half round
to two weeks.

As indicated in the last formula, we now have
a way of estimating gl values month by month,

which are essential to the calculation of com-
pleted spell statistics.

Because the monthly series on completed spells
constitutes only between 15 and 20 percent of
the total level of unemployment, it is subject
to much greater irregularity. Consequently the
derived time series shown in the table below is
given in terms of quarterly averages only.

Time Series of Completed Spells of Unemployment
(Weekly Averages Per Quarter)

Spells Spells Average Duration
Completed Begun (in weeks) of

Year-Quarter (000) (000) Completed Spells
1967 - III 746 686 4.4

v 511 492 5.3
1968 - I 480 488 6.0

II 559 616 6.0

III 703 627 4.6

Iv 504 487 4.8
1969 - I 493 513 5.2

II 665 724 4.5

III 709 678 4.2

v 515 489 5.3
1970 - I 500 580 5.3

II 685 766 5.8

III 871 843 5.0

v 705 734 5.0
1971 - I 711 747 6.0

II 761 769 7.3

III 796 745 6.6

v 733 713 6.2
1972 - I 660 694 6.2

II 735 735 8.1

315



At this point it may be useful to campare the
average annual data on campleted spells estimated
directly from the average annual cross section
duration distributions of the unemployed (a) with
the average annual data derived from the twelve
montkly observations in each year (M). The table
below presents these comparisons.

Average Weekly

No. of Com- Average Dura-

Type of pleted Spells tion of Com-

Year Estimate (000) pleted Spells
1968 M 562 5.3
A 554 5.1
1969 M 596 4.7
A 601 4.7
1970 M 690 5.3
A 734 5.6
1971 M 750 6.6
A 742 6.7

The difference between the results obtained
from time series versus those obtained from cross
section data are the greatest for the year 1970,
when the seasonally adjusted rate of unemployment
rose from 3.9 percent in January to 6.1 percent
in December. Even here, the estimates based on
cross section data may be considered to be rea-
sonable approximations of the estimates based on
time series. In the other three years the two
estimates for both number of completed spells and
average duration are very close to each other and
the approximation is excellent.

Two additional comments about these estimates
may be made in closing:

1. The average duration of completed spell is
substantially and uniformily lower than the aver-
age duration of cross section data regularly pub-
lished. The table below compares these two aver-
ages in annual average form.

Average Duration of Unemployment

Year Cross Section  Completed Spell
1968 8.5 5.3
1969 8.0 4.7
1970 8.8 5.3
1971 11.4 6.6

A discussion of the reasons for these differ-
ences is found in the MLR article, op. cit., and
will not be repeated here.

2. Average weekly additions to unemployment for
new entrants as a percent of the average level of
unemployment for these four years is as follows:

Year New Entrants/Total Unemployment
1968 .20
1969 .21
1970 .18
1971 .15
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No extensive analysis of this phenomenon will
be undertaken here, but it is interesting to
note that the rise in unemployment in a recess-
ion partakes of two elements:

1) a rise in the number of entrants to
unemployment and

2) a decline in the rate of mobility into
and out of the ranks of the unemployed.

Again, there is some discussion of this phe-
nomenon in the reference cited, but a full study
of it remains to be made.

Footnotes

1. Let C = number of unemployed with un-
employment in both the reference week
and the prior week.

Then F =
G

C+N
C +
gl

By subtraction we get N =F - G + gl

cumulative number of manweeks
of unemployment of the C people

through the end of the week
prior to the reference week.

In the following week they will
have Ac + C weeks.

2. Let A =
C

Then A_ = Ac + As ; Ag =
so A =
g9

By subtracting this last equation from the
first, we get the desired result:

£ Ac + C + gl ,

but G =C+g; A +G.

A =A_-A +G.
s £ g
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