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AN ALTERNATIVE EXPLANATION OF THE

CYCLICAL PATTERN OF QUITS

by

Louis Jacobson

INTRODUCTION

~~~~~j~? Time series s tud ies uniformly have found that aggregate

quit rates in manufac turing industries are s trongly related to

business cond itions.-f-tjT~ Quits are higb during period s of low

unemployment and vice—versa. The model of economic behavior

most of ten used to explain these results is one of individual

utili ty (or income) maximization .--[e-.g. 7I—t~workers are assume d

to quit jobs in response to changes in the expected value of job

search. Implicit in these studies is the idea that changes in

aggregate quit ra tes over the busines s cycle ar e cause d by

changes in the probability that individuals will quit.

This paper presents evidence that , at leas t for the s teel

industry, a change in the probabil ity that ind ividuals will quit

is not the major reason why aggregate quit rates are cyclically
‘t.~

- .
~

-/4’~J ‘ . -1i~ ~~~~~~~~sensitive. The alternative explanation~-t1~~t--+e--t4.&t.e4---I~e*e~~is

that changing quit rates is an aggregation phenomenon tracea b le

to changes in the tenure distribution of the employed work

force.

The au thor wisbes to thank his colleagues at the Center for
Naval Analyses , particularly Paul Feldman , Frank Brechling, and
Kathleen Classen Utgoff for numerous helpful suggestions.
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This explanation is not totally new. In a 1958 article on

“industrial feudalism”, Ross [ 8] poin ted ou t tha t employmen t

growth in manufac turin g had fallen since the l9 20s , reducin g the

proportion of youn g, low— tenure workers in the labor force . He

sug ges ted tha t since these workers are the ones mos t likely to

qui t, it was to be ex pec ted that the qui t ra te woul d also have

fallen.

The same argument is used here to explain variations in

quit rates over the business cycle. Short—run cyclical fluc-

tuations also chan ge the charac teris tics of the emp loye d labor

force. In a cyclical downturn , hiring stops and low—tenured

workers are laid off. In an upswing , new hire s rise and low—

tenure d workers are recalle d , su bs tan tially increas in g the

number of young, low—tenured workers employed . The central hy-

pothesis of this paper is that it is the short—run fluctuation

in the frac t ion of workers wi th very hi gh qui t pro babili t ies

that affects the aggregate quit rate , no t o n l y  f l u c tua tion in

the rate at which particular workers quit.

METHODO LOGY

The formal represen tation of aggregate attri tion is

presented in equation 1:
0

~~~~ESStON ~Or t max
WhIte S.ctIø~~ (1) a ,p q ( t ,’

~~) , f ( t )d t
Buff Sectios C t=O
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where

a = the aggre gate attrition rate

q(t,X ) = the pro bab ility tha t a worker will leave the industry
in the absence of any action by his employer to re-
duce to tal employmen t

t = tenure

= a vec tor of economic variables such as the general un-
employment rate

f (t) = the tenure d is tri but ion measure d in percen t of the
total work force

The aggregate attrition rate varies with differences in

tenure and economic conditions. I will adopt, as a working hy-

pothesis, the polar case in which economic variables CX) have no

effec t on the p robabili ty tha t an ind ividual worker w ill leave

voluntarily; only cyclical changes in the tenure structure af-

fect the probability . I will test the hypothesis by examining

how well varia tions in the tenure s truc ture accoun t for observe d

behavior.

Changes in the tenure d is tri but ion of the employe d work

force , and qui t r ates in discre te tenure groups , are not re—

cor ded in stan dard data published by BLS. To measure the tenure

of individual workers , we use data from the Social Security Ad—

minis tra tion ’s Longitudinal Employer Employee Data (LEED) file a

data set that records employment and earnings for a sample of

—3— 
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individual workers over the period 1957 — 1972.* Unfortunately,

while allowing tenure to be measure d , and recor d ing labor marke t

movements of workers in the sample , the LEED f i l e  does no t in-

clude iden tifiers of labor turnover ca tegor ies such as qu it s ,

new hires , layoffs , or rehires. Thus to use these data to dem-

onstrate that changes in the aggregate quit rate can be ex-

plaine d by chan ges in the tenure d is tri but ion require s a num ber

of steps: First, the probability that a worker with given ten-

ur e will leave the s teel in d us try due to att ri t ion (volun tary

separa tion in the absence of an emp loymen t re duc t ion ) mus t be

measured. Second , the ten u r e  d istr i b u t ion of worker s  in  the

s teel indus try is measure d in two per iod s durin g w h ich em p loy -

ment fell. Third , the aggregate attrition rate for each period

is calculated by multiplying the measured attrition probability

for each tenure group by the fraction of the workforce in that

tenure group and summing across all tenure groups. Fourth , the

aggregate attrition rate is adjusted to correspond to the BLS

measure of qui ts an d oth er separa t ions , and f ina l ly ,  the two

measures are compared.

*Th ese da ta prov ide the age , race , and sex of 1% of the covere d
workforce. Quarterly earnings , industry, and loca t ion is also
reported for each employer for whom the individua l worked during
1957 — 1972. (See [9) for more detailed information.) With
these data the tenure of each worker in an in d us try since 1957
is calculated by counting the number of quarters since 1957 in
which the worker shows any employment in that industry. (For
workers firs t hired prior to 1957 , age is used as a proxy for
tenure.) Separations in a given year are tabulated by counting

• the number of workers for which an employer report is found for
the given industry in the given year, but no repor t for tha t
industry is found subsequently.

—4— 
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Measuring Attrition

Attrition in a given tenure group is measured by counting

the frac tion of workers in tha t grou p w ho permanen tly lef t the

industry in a year when few if any permanent separations were

due to layoff. The year chosen for this purpose was 1964, a

year in which employment in the industry grew by 5.2%. Equation

2 shows the attri tion proba bili ty

S
(2) q(t) =

t
where

q(t) = probability that workers with tenure (t) will
leave due to attri tion

S~ = number of workers wi th tenure (t) who perm anen tly
separa ted in 1964

Nt = number of workers wi th tenure (t) who were employe d
in the steel industry at any time in 1964

Table 1 shows the number of workers and number of sepa-

ra tions by tenure group for 1964 as well  as the a ttr i tion ra te

for each tenure group. The latter figures illustrate the strong

nega ti ve associa t ion between tenure and the p ro bab ili ty of

leaving due to attrition . Workers with less than fours years’

tenure are about ten times more likely to leave due to attrition

than higher tenure workers. These figures also show how impor—

• tant the fraction of low tenure workers is as a determinant of

aggregate attrition. Workers with less than four years ’ tenure

—5—
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TABLE 1

ATTRITI ON PROBABILITIE S BY TENURE IN 1964

Number
Number of of workers
permanen t employe d

Tenure separa tions 1964 durin g 1964 Attri tion
(years) (5) 

_ _ _ _ _ _ _  
(N) (S/N)

Less than 1 215 767 .280

1 37 207 .179

2 10 96 .104

3 13 106 .123

4—9 11 195 .056

10—24 49 1781 .028

25—39 45 2089 .022

40—44 13 424 .031

Greater than 44 64 220 .291

Total 457 5885 .078

Note : For groups inc lud ing  workers w i th  more than three years ’
tenure , age is use d as a prox y for tenure. The assumption is
that all workers are hired at age 20. Thus , workers with
greater than 44 years ’ tenure are wor kers at leas t 63 ye ars ol d
(wi th at leas t three years ’ experience).

—6 -
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made up only 20% of the labor force. Yet this group accounted

for 60% of all attrition.

Tenure Distribution

Table 2 shows the tenure distribution of the work force in

1960, 62 and 64. The extent to which the tenure distribution is

affected by business conditions is evident in this table. In

1964, a year of unusually rapid growth , 13% of the labor force

had less than one year tenure. In 1960 and 1962 , y e a r s  o f

sizeable decline , the proportion of workers with less than one

y ear tenure was v ery low.  These d i s t r i b u t i o n s  r e f l e c t  t h e

residue of past trends in employment. For example , employmen t

rose rapidly in early 1959 in anticipation of the strike which

occurred July—October 1959. This accounts for the high

proportion of workers in 1960 with one year of tenure. Since

many of them also remaine d in the industry, a high proportion of

the work force in 1962 had three year s’ tenure .

Est imated Aggregate A t t r i t i on

T e n u r e — s p e c i f i c  a t t r i t i o n  p r o b a b i l i t i e s  c a l c u l a t e d  f r o m

1964 data are assumed to be invariant over time . Applying these

probabilities to the 1960 and 1962 tenure distributions allows

estimation of aggregate attrition in 1962 and 1960, as described

in equation 1. The aggregate attrition rates for 1964, 1962 ,

and 1960 are displayed in table 3, toge ther wi th the ne t employ-

men t change in each year. As expected , aggregate attrition in

1960 and 1962 is considerably less than attrition in 1964.

—7—
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TABLE 2

TENURE DISTRIBUTION 196 0 , 1962 AND 1964

Propor t ion of Workforce Tenure t in:

Tenure (years) . 1964 1962 1960

Less than 1 13.0 3.8 3.5

1 3.5 2.5 7.9

2 1.6 1.7 1.6

3 1.8 6.3 *

4— 9 3.3 4.3 7.1

10— 24 30.3 33.2 34.7

25— 39 35.5 35.9 33.0

40—44 7.2 7.6 6.6

Greater than 44 3.7 4.8 5.6

*Tenure of three years could not be measured in 1960 because
1957 was f i r s t  year new hi res  could be observed .
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TABLE 3

NET EMPLOYMENT AND E STIMATED AGGREGAT E ATTRIT ION
RATES IN THE STEEL INDUSTRY

1964 1962 1960

Net employment change 5.2 —4.9 —9.4

Aggregate attrition rate 7.8 6.0 6.3

Adjus t i ng  Attrition to Match BLS Turnover Data

To determine if changes in tenure distribution can explain

changes in the  a g g r e g a t e  q u i t  r a t e , we compare the  a t t r i t i o n

measures shown above to volunta ry  t u r n o v e r  as m e a s u r e d  by BLS .

Attrition resembles what BLS calls “quits and other separat ions”

(QOS). These measures are not exactly the same , however. Attri-

tion measures only permanent separations not designed to reduce

employment.  Thus , QOS5 , which  include t r a n s f e r s  and u n e x c u s e d

temporary absences of over 7 days , ar e l ikely to be considerably

greater than attrition .* To avoid confusion due to the differ-

ence in levels , we assume that the mix between permanent and

temporary separations is not cyclically sensitive . Under this

assumption , i t  is possible to compare percentage changes  in  the

two measures.

~Attrition excludes interfirm job change within the steel in—
dus t ry  as wel l .  In the steel indus t ry , however , i n t e r f i r m  in—
traindustry transfers are exceedingly rare.

—9—
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A second d i f f e r ence  is that QOS5 i n c l u d e  o n l y  w o r k e r s  who

wer e employed when they separa ted , w h i l e  a ttr i t ion i n c l u des

workers who severed their attachment to the industry during the

year , regardless of whether  they were emp loyed when  t hey  l e f t .

We assume that the propensity to leave voluntarily is inde-

pendent of whether the worker is employed or on temporary

layoff  .~

To take account of this difference , the attrition measures

in table 3 were recalculated to reflect the probability of

leaving due to attrition only while employed .**

Table 4 shows the QOS rate and the calculated attrition

rate.

Comparison of Attrition and Quits

The adjustment increases the attrition rate in 1964 by

10.2% and r educes  it by 7.1% and 12.4% in 1962 and 1960 re-

spectively. Even after the adjustment , the attrition rate is

about 45% of the QOS rate. This suggests that about 55% of QOSs

*This assumption produces conservative estimates. The
propensity to leave permanentl y while on layoff is probabl y
greater than the propensity to leave while employed . Laid off
workers have more time to explore alternatives. In addition , a
worker who intends to leave has an incentive to delay leaving
voluntaril y if he anticipates being laid off. Unemployment
insurance is avai lable immediately to workers laid of f  but qu i t s
must wait for 6—8 weeks.
**Th e procedure used is based on c o m p u t a t i o n  of the number  of
m a n — y e a r s  of e m p l o y m e nt  ( a s  opposed  to t h e  n u m b e r  of  m e n
employed in a year) in each tenure group. The details of the
computation are shown in the appendix.

—10—
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eventually return to the steel industry. Table 5 compares the

QOS rate and the attrition rate in 1962 and 1960 respectively.

I .  TABLE 4

TURNOVER RATES
(Percentage of annual employment)

1964 1962 1960

BLS Measures

Quits 7.2 3.6 3.6

Other separations 8.4 7.2 6.0QOS 15.6 10.8 9 .6

LEED Measures

Attrition 7 8  6.0 6.3

Adjusted attrition 8.6 5.6 5.6
(attri tion w hile employe d)

TABLE 5

QOS AND ATTRITIONS COMPARED

1962 1960

005 rate as % of 1964 QOS rate 69.2 61.5

Attrition rate as % of 1964 65.1 65.1
attrition rate

% of QOS rate explained by 94.5 106.3at tri tion

—11—
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When voluntary turnover is calculated by applying tenure

specific attrition rates to observed tenure profiles , we predic t

less voluntary turnover than pre d ic ted by adj us ted BLS stat is-

tics in 1962 and more than indicated in 1960. This could be due

to the quit propensity being higher in 1962 and lower in 1960

when compared to the 1964 rate. It could also be that the di-

vergence between the predicted and actual values is due to

s amplin g varia bil ity ra ther than d i f ference in a ttri tion p ro b-

abilities. At least in the steel industry, most, if not all , of

the variability of voluntary turnover can be explained by some

changes in the tenure structure .

THEORETICAL IMPLICATIONS

One theory of job searc h , typified by Alchian 11 ,2] assumes

that an employed worker has better information about his own job

than about the job market in general. When aggregate demand

falls and his hours or wages are reduced , the worker perceives

that his own earnings have fallen but not that earnings have

f a l l e n  elsewhere , and quits to search for a higher pay in g or

steadier job. Thus, this theory pred icts an increase in in d i-

vidual quit probabilities during a recessior [41.

Observations that the aggregate quit rate falls in a re-

cession have been taken as contradicting this proposition. This

paper has shown tha t the evi dence need no t be viewe d as con tra-

d ic ti ng the theory ; cyclical  changes in the tenure s tr u c ture  of

• the employed work force, due to both permanent displacement and

—12—



temporary layoff , can cause large fluctuations in the aggregate

qui t ra te , independen tly of changes in the proba bili ty tha t a

given worker will quit. In fact, chan ges in the tenure struc-

ture can so dominate the agg rega t e  q u i t  r a t e  t h a t  q u i t  proba-

b i l i t i e s  at the ind iv idua l  level are not  d is c e r n a b l e  in aggre-

gate data .

An al terna ti ve assum pt ion of job search theory is that

att ri t ion p roba bili t ies will incr ease when agg re ga te deman d

rises because opportunity to improve ones job will increase .

But , again , this  paper has shown that  a t t r i t ion  probabil i t ies  do

not necessarily change w i t h  v ar i a t i o n  in  b u s i n e s s  conditions.

It may be tha t the expec ted v a lue of a jo b o f fer  is more

stron gly affec ted by the rela t ively s table char ac teris t ics of

the worker and of the job itself than by the cycl ical changes in

opportunity or wages. This is particularly likely to be true if

evaluation of job characteristics by on—the—job experience is

necessary to determine the expec ted  v a l u e  of a job . A worker

may f i n d tha t, despi te an excellen t wage packa ge , the job itself

is onerous or he is unlikely to be promote d because he , in one

way or ano ther , does not fit in.

The empirical findings about attrition and tenure are ap—

plicable to job search theory in another way . In Mortensen ’s

model of search by a worker who is already employed [5], the

probability of finding relatively unattractive aspects of the

curren t job is high early in a worker ’s career , and f a l l s

—13—
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exponentially with tenure. Consequently, attrit ion rates tend

to decline with tenure. The attrition—tenure relation measured

in this work strongly supports this prediction .

EXTENSION OF FINDING TO OTHER INDUSTRIES

A sin gle swallow does not make a summer , an d a d emons tra-

tion tha t cyclical chan ges in the tenure structure in the steel - 
-

industry can explain observed changes in the aggregate quit rate

does not prove that quit probabilities at the individual level

are stable over the cycle. It is important to consider whether

resul ts based on steel in dus try da ta are app l ica ble to m a n u f ac-

turing in general.

There are three reasons why steel might be a bad example :

First , the rapid fall in the attrition propensity with in-

creasing tenure may be peculiar to the steel industry. If so,

the “elasticity ” of quits with respect to tenure changes would

be unusually high.

Second , cyclical swings in quits may be relativel y small in

steel. Even if the attrition—tenure relation in other indus-

tr ies was s imi l a r  to tha t in steel , far grea ter f luc tua t ions in

the tenur e s truc ture of other indus tries woul d have to occur in

order to account for observed changes in quits.

Thir d, cyclical fluctuations in layoffs could be consider—

ably greater in steel. This would make it comparatively easier

L for quits to be counted as layoffs.

—14—

. .

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  — - ------—--- - - — - - - - — - - - -  -~~ 



Limited information about the relation between attrition

probabilities and tenure in a broad range of m anufacturing

industries was generated as par t of another study [3],* The

same general pattern was observed in each industry. A minor

difference was that attrition among low tenure workers relative

to high tenure workers in auto manufacturing and steel was

somewhat higher than in other industries, The major difference ,

however , was that at tri tion was far lower for all tenure groups

in steel and automobiles relative to similar groups in low—wage ,

low capital—labor—ratio industries , such as textiles.

The varia bility in the quit rate in steel is somewhat lower

bu t not very different from that in all manufacturing on an

absolute basis but it is relatively high on a proportional

basis. Durin g the l960s, qui ts averaged 1.9% per month in

manufac turing and .7% in steel , bu t the s tandar d devia t ion of

the aggregate quit rate was 1.8% in manufacturing, 1.3% in

steel. -

Layoffs and “other separa tions ” were similar in s teel and

manufac turing as a whole. It is reasonable to conclude that

changes in the age—tenure structure , toge ther with qu it s tha t

are counted as layoffs can account for much of the variation in

the BLS quits in all industries.

*phis study focused on earnings losses, not turnover , and lint—
ited the sample to workers age 23—53 , with more than one year
tenure , employed each year 1960—70.
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APPENDIX A

MEASUREMENT OF ATTRITION AMONG EMPLOYED WORKERS

The attrition ra te defined in equa t ion 1 on page 2 mea-

sures the frac tion of workers employed in an industry at any

time during the year who leave the industry permanently, in the

absence of any attempt by employers to reduce employment. “Quits

and other separa t ions ” (QOS), as measured by the BLS, is the

number of employed workers who leave and are not laid off as a

fraction of man—years of employment. This appendix presents a

me thod of adjus ting the attr it ion measure so tha t only workers

who permanently leave while employed are counted . This adjusted

attri tion measure and the QOS measure will then be as compara ble

as possible.

Equation A—l shows how the attrition rate was estimated

in i tial ly:

(A—i) a = 
~~~~~ 

= 
~ q(t) N~

where

q(t) = ____

Nt

A-i 

_~~~~_. - — -- --- - --- - - - --- — - -- - - — - - - -  -
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(

a — the attrition rate

At — the number of workers who leave tenure group
t due to attrition

Nt — the number of workers employed in tenure
group t

q(t) the proba bili ty of a worker wi th tenure t
leaving due to at tri tion

the number of workers who permanently leave
tenure group t

To calcula te the attri tion ra te of employed workers , the

number of man—years of employment (Lt) must be substituted for

the num ber of men employed (Nt) wherever it appears in equation

A-i.

For workers employed prior to the start of a given year ,

the number of man—years of employment is defined in equation

A— 2 : Lt Nt — ds St — dT Tt (for t greater than
equal to one year)

where:

L = man—years of employment

N - the number of men employed dur ing the year

S = the number that leave permanently

the average amount of time the leavers were
not employed

T - the numbe r that leave temporarily

dT = the average amount of time the temporary
leavers were not employed .

A-2
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We assume that separations occur randomly throughout the

year. Thus the average separatee is not employed for one—half

year (d s — 1/2). We assume that for every permanent layoff

(D) five workers are temporarily laid off (T = SD). (This

es timate is based on the empirical fin d in g that 85 percen t of

manufacturing workers laid off eventually are rehired.*) We

also assume t h a t  e v e r y  l a i d  o f f  w o r k e r  is  u n e m p l o y e d  f o r

o n e — f i f t h  of a year  (d T = 1/5) .  (Th i s  e s t i m a t e  is de r ived

f rom Pennsylvania ’s Unemploymen t Insurance  Records for  p r i m a r y

metal workers . )  S u b s t i t u t i n g  these values in equation (A—2)

g ives:

(A—3) Lt = Nt — (1/2) • S~ — (1/5) . SDt

The num ber of permanen t layoffs (D) equal s total separa t ion (S )

less attr it ion :

(A— 4 )

where 64

t

*See: Frank Brechling , “An Analysis of Labor Turnover ,” p 170 ,
The Public  Research Ins t i tu te, Arlington , Virginia (Dec. 1976).
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The result ing equation for man—years of employment  for  workers

other than new hires (workers with greater than one year tenure)

is:

(A- 5) Lt = 
1-~~(t) 

(Nt 
- (3/2)S

~~
)

For new hires , i.e., workers with less than one year ten-

ure , the equation is more complicated. We assume that hires

are evenly distributed throughout the year. Thus on average ,

each worker would be employed a half year. Each separation

among these new hires then reduces man—years of employment by

one—quarter year (not one—half year) and each temporary layoff

reduces man—years of employment in the group  by o n e — t e n t h  year

( not o n e — f i f t h  yea r) .  The equation for new hires is thus:

( A — 6 )  Lt = (1/2) Nt
_ (1,/4) ‘S~ (1/10) 5Dt (for  t less than

one year)

• a nd , subs t i t u t i ng  for D as in equation ( A — 4 )

( A — 7 )  L 1 Nt 5t 1 . ~~ ’T~~~ i ’ St)
2

The adjusted estimate of a t t r i t ion  is calculated as follows :
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First , man—years of employment in each tenure group in 1964

(L t
1964 ) are calculated using equations A—3 and A—6 and the data

in table 1. (Permanent layoffs were assumed zero in 1964.) Us-

ing this value of (L), the adjus ted attr it ion propensi t ies (
~

)
are then calculated . Man—years of employment in 1962 and 1960

can thus be calculated using equations A—S and A—7 and the data

in table 2. Given (L) the number of attritions from employed

workers can be estimated by mul t ip ly ing  L by (a) . The net  ad-

justed attrition ratio is then calculated using equation A—i.

The results of thi s calcula tion were repor ted earlier in tab le

5.

The accuracy of the proce dure for est ima ting the number of

man—days of employment (L) was checked by comparing the esti-

ma tes to d irect measure of men employed in primary me tal in dus-

tries , availa ble from s ta te Unemploymen t Insuranc e recor ds in

Pennsylvania. (Almost all of these workers were in the steel

industry.) These data also provided a measure of the total

fraction of each year unemployment insurance benefits were paid

to these workers. Subtracting the number of man—years of em-

ployment from the number of men provides a reasonabl y accura te

measure of man—years of employment. Table A—i shows the ratio

of man—years to men employed in 1960 and 1962 in Pennsylvania
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and the nation as a whole .* The national statistic was derived

f rom Social Security data and the proce dures d iscusse d in the

main text.** The ratios are quite similar. A possible explana-

tion for the rela tively lar ge d ifference in 1964 is that mos t of

the divergence between L and N was due to E~~ manen t se pa ra t ion

of new hires. Those workers may have found jobs relatively

quickly and therefore weeks of unemployment greatly under—esti-

mates weeks not employed in primary metals.

TABLE A-i

COMPARISON OF MAN—YEARS VERSUS MEN EMPLOYED

Pennsylvania  U . S .

Man—years employed as a
f r ac t i on  of men employed
(L/N )

1964 98.6 96.1

1962 93.1 93.4

9~~~~~~~6~ Pa. data — Continuous Wage and Benefit History of
Workers Covered by Pennsy lvania Unemployment  Compensa t ion  Law,
Benefit Experiences and I n d u s t r y  of Cl a im a n t~ Report  #2 1962,
Report #4, 1964; Pa. Dept. of Labor and Industry, Bureau of
Employment security , Harrisonburg , Penna.
**New Hires were not measurable with UI data , thus L was si g-
nifican tly over—estimated in years with major employment growth .
The measure of L using Social Security data was adjusted to take
this into account.

A-6 

- —-- - - - - --——— _-_• —--- — -— - --— _


