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INTRODUCTION

At present, wages and salaries of fe deral governmen t empl oyees a t c
determined according to the simple principle that federal workers
and similar workers in private sector jobs should be paid the name
hourly wage. There is growing concern that this principle is too
narrowly drawn , and that , as a resul t, total compensation oi~ fed-eral workers is considerably above that in the private sector .
The main  prob lem is tha t many fac tors a f f ect in g the rela t ive
attractiveness of jobs are left entirely out of the wage setting
system . Three groups of excluded factors can be distinguished .

First , there are financial benefits and other direct pecuniary
rewards such as pensions , life and accident insurance , heal th
care , annual vacations and sick leave , all of which may be
regarded as part of the long—run financial compensation of
employees.

Second , there are factors other than wage rates that affect earn-
ings. These inc lude the probability of temporary layoff , of in-
volun tary permanen t separa tion , and of timely promotion , all ot

- 
- which are likely to influence the total compensation package.

Third , there are purely non—pecuniary aspect:- ~ jobs, such as the
na ture of the work environmen t, and the phys~ cal or psychologica l
strain of the work. These non—pecuniary aspects are very like l y
to be important determinants of the workers ’ evaluation of the i o t~
and , there fore , of the wage rate required to attract workers t~~
federal employment. Again , none of these three types ot t . i c t , t : ;  1~
considered in the computation of “compara ble ” pay .

In br ief , the present system of wage setting for federal employees
is flawed because it equalizes only one item in the total compen-
sa t ion package w ithou t reference to many other relev an t pecun i ary
and non—pecuniary factors. Consequently, the system is ~uttt’
like ly to lead to inappropriate total compensation .

These ar gumen ts are , of cour se , not novel. In fact , many chan¼lt’s
based on such a critique already have been proposed for this wage-
setting system . Some proposals would broaden the “wage ” survey
and the comparability principle to include non—wage factors. Such
an extension would be relatively easy for the f irs t grou p of tac-
tors (pensions, etc.), which are readily measured in monetary
terms. But this would not be true for factors itt the second and
third groups. Not only is it difficult to identif y and measure
these factors, but workers do not all assign the same monetary
value to these factors.

1 
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Al thou gh such an ex tension mi gh t im prove the presen t sys tem , rele-
vant pecuniary and especially non— pecuniary factors concerning
cond i t ions of employme n t and the na ture of the job are sti ll
l ikely to be omitted . Without accounting for all such factors,
howr’ver , federal and private compensation comparability cannot be
achieved.

Art alternative approach to the problem would make use of the fact
that workers reveal their valuations of compensation packages by
their employment choices. If , on avera ge , qu al i f i ed worker s
prefer the package of pay , f r i n ge benef its and workin g cond itions
of a par ti cu la r  job tc- the package o f f e r e d on ano ther , the
desirable job will have a smaller proportion of quitters.
Further , if job cond i tions chan ge in A rel ati ve to those in B ,
quits are likely to adjust. Thus, qu its will indicate how workers
value the total compensation from a particular class of jobs.

On this basis , we ex pec t qu it s in a g iven in dus try to r ise as
relative wages in the industry fall (and vice versa). In figure
1 , curve A dep icts the expec ted rela tion between rela tive wa ges
and the qui t ra te in the fe der al governmen t wh ile curve B show s
the relation in the private sector. We argue that quits are a
better measur e of compa rab il ity than wages because rel evan t
factors other than wages affect quits as well. At the same
rela tive wage , w, the private sector quit rate (q8) is higher
than the federal quit rate (q~ ) because unmeasured pecuni ary and
nonpecuniary aspects of work are lower in value . The compensation
packages woul d be equal only if rela tive wages were se t at w~ in
the fe deral sector whi le  wages were a t ~ in the private sector.

At those relative wage rates , the quit rates in federal and
p r iva te employme n t woul d be equal at q

~
.

Before arguing that quit rates should actually be used to set
wages , howeve r , we should demonstrate that the negative relation
between relative wages and the quit rate exists , can be measured ,
and is stable . This is the purpose of this report.

METHODOLOGY

Many economists have studied the determinants of quit rates ——
usin g qui t ra tes collected by the Bureau of Labor Statistics (BLS)
for manufac turing industries. Most analysts have examined differ-
ences across in dus tries and foun d tha t in dus tries wi th higher
wages ceteris paribus have lower quit rates. This evidence ,
howeve r , does not necessarily mean that, within a given industry ,
changes in wages relative to wages in other industries will cause
qui ts to change as well. At least part of the wage differential
probably represents the hiring of workers with inherently differ-
ent attributes. One such attribute could be a different quit
propensity .

2
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The best ev idence concernin g the e f f e c t of wages on qui t ra tes
would be from time series studies of individual industries.
Although there are quite a few such time series studies , most
exclude changes in relative wages as a determinant of variation in
luits. Instead they focus on cyclical factors such as the
unemploymen t rate. There are two exceptions . Douglas Adie
explicitly examined the relation of wages and quit rates in a
number of manufacturing industries and found a strong negative
association between thern .* Frank Brechling , using a more
comprehen sive formula tion , obtained similar results. A major
portion of the work presented here is an extension of Brechling ’s
earlier  anal ysis.**

The Model

The basic model underlying the present analysis is one of workers ’
utility (earnings) maximization. Because differences in
non—pecuniary aspects of work across industries are difficult to
measure an d unl ikely to change over t ime , primary emphasis is
placed on measuring differences in the expected value of the
income stream . The basic relation is shown in equation 1.

(1) q = 
~(Yi/Ym

)

where

q = quit rate in i n d u s t r y  i
1

= expected value of income stream1 associated with remaining in industry i

y = expected value of the income stream associated withm leaving industry i and entering an alternative job.

The expected value of one ’s income stream can be decomposed in to a
number of elements.

One elemen t describes the curren t job: the wage rate and number
of hours ex pected to be employe d. This includes the current wage
level, expectations about promotions , and the possibility of
temporary layoff and permanent separation . Another describes
possible alternative jobs: expectations about wages and

*Douglas K. Adie , “An Evaluation of Postal Service Wage Rates,”
American Enterprise Institute , Washing ton , D.C., 1977.
**Frank Brechling, “A Time Series Analysis of Labor Turnover ,” in
The Impact of International Trade and Investment on Employment ,
U.S. Department of Labor , Washing ton , D.C., 1978.

4
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hours and the potential for finding a new job . Equation 2
represents the decomposition .

(2)
— g ( E ( w ~~) ,  E ( h

~~
) ,  E (W

m
)
~ 

E ( h ) ,  ~~~~~~

where

E (w 1 ) expected wages in industry i

E (h1 ) = expected hours in industry i

E(w - ) expected wages given one leaves industry i
and finds employment

E(hm ) = expected hours given one leaves industry 1
and fi~tds employment

= probability of finding alternative employment

Emp irica~i1y , expected wages are measured with variables such as
current wage rates and trends in wages; expected hours are
measured with variables describing employment trends , layoff
patterns , and recent trends in layoffs; the probability of findin g
a job is measured by variables which include unemployment rates
and changes in output.

The basic model described in equation 2 was estimated using two
radically different data sets. The first data set was aggregate
quarterl y data for each of 26 manufacturing industries 1955—76.
The data were available in published form from Employment and
Earnings and Survey of Current Business.

The second data set combined published data and individual work
histories derived from Social Security is Longitudinal Employer—
Employee Data ~LEED) file. These data were used to examine quits
in the period 1962—70 in the steel and shipbuilding industries.

Estimation with Aggregate Data

For the aggregate time series analysis of the determinants of
voluntary quits , the following estimating equation was used :

(3) ~ * a
0 

+ a
1w + O2~~N + a3N + a4U + °~~~N + ~6~~

E + a~7 D2
+ a8D3 + a9 D

4 5



where

~bso1 ute  numbe r * of q u a r t e r l y  v o lu n t a r y  q u i t s

= r a t i o  ot w~~~t~s in th’~ industry to those in all
other indust i ie~-~ (w 1 i w )

‘N c u r r e n t  employment  change in the i n d u s tr y

N emp loyment  stock in the i n du s t r y

U u nemploymen t  r a t e  f o r  the U . S .  economy

employment  change over 3 to 8 past  q u a r t e r s  in
th e i n d u s t r y

:-. E = e m pl o y m e n t  change  in a l l  o ther  i n d u s t r i e s

D2 , D 3, D4 = seasonal  dummy v a r i a b l e s .

Initial OLS estimates of equation ( .3 )  i n d i c a t ed tha t  the re  was
considerable auto—correlation in the residuals so the regressions
were rerun with the Hildreth—Lu adjustment for auto—correlation .

Deta i l ed r e su l t s  are presented in Appendix  A.  For present  p u r —
poses , the i n f l u e n c e  of r e l a t i ve  wages ( m e a s u r e d  by ~~) is of
p a r t i c u l a r  in t e r e s t.  For ease of i n t e r p r e t a t i o n , the e l a s t i c i t ies
of r e l e v a n t  regress ion  v a r i a b l e s  are shown in table  1.

These e l a s t ic i t i e s  sugges t  s t r o n g l y  t h a t  t h er e  e x i s t s  a s i g n i f i -
ca n t  and q u i t e  s i z e a b l e  n e g a t i v e  r e l a t i o n s h i p  between r e l a t i v e
wages and voluntary quits i n  m a n u f a c t u r i n g  i n d u s t r i e s .  The h i g h
values of the elasticities suggest that quits are a particularl y
se n s i t i v e  measure of changes in r e l a t i v e  wages .  Whi l e  the  above
r e s u l t s  are i n t e r e s t i n g  and e n c o u r a g i n g , they also sugges t  s i g n i f -
icant inter—industry differences in the r e l a t i o n  between r e l a t i v e
wages and voluntary quits.

Estimation With Individual Data

The aggregate analysis shows that quit behavior and relative wages
are clearly related. When using aggregate data to measure quits ,
howe ve r , unmeasured  changes in c h a r a c t e r i s t i c s  of the work force
in an i n d u s t r y  may be co r re la t ed  w i t h  wage changes  and the changes

*Afthough the dependent  v a r i a b l e  is q u i t s  r a t he r  than the q u i t
ra t e , the presence of N as an i ndependen t  va r i ab l e  in the equat ion
makes  it possible to calculate the dependence of the quit rate on
relative wages.

6



in  in d i v i d u a l  c h a r a c t e r i s t i c s  may cause changes  in q u i t s .  I f  so ,
the effect of wages on quitting will appear stronger (or weaker)
t h a n  i t  a c t u a l l y  is. To check the validity of the aggregate
findings , quits were also analyzed using data on individuals . The
major advantage of individual level data is that the effects of
wage differences on quits can be distinguished from the etfe~ t ui.
such worker characteristics as tenure . Another virtue is that
data describing each worker ’s local labor market provide a more
precise measure of alternative opportunities than do average
conditions for the nation as a whole.

TABLE 1
ELASTICITIES  OF QUITS WITH RESPECT TO

RELATIVE WAGE BY INDUS TRY

I n d u s t r y  E la st i cj~~y+

Durables —1.90
Stone,  Clay and Glass Products  _ 5~~39*
Primary Metals _4.3l*
Blast Furnaces and Steel Mills _6.26*
Fabricated Metal Products -2.66
Machinery , except Electrical — .50
All Machinery — .98
Electrical Machinery _6.70*
Radio and TV Receiving Equipment — .06
Communication Equipment — .07
Transportation Equipment —1.52
Motor Vehicles and Parts —2.28
Aircrafts and Parts —1.15
Engineering and Scientific Istruments _2.64*
Non—Durables .63
Food and Kindred Products —3.72
Meat Prod ucts _5 53*
Tobacco Products —1.12
Textile Mill Products _:.40*
Weaving Mills , Cotton — .33
Paper and Allied Products —4.35
Paper and Pulp Mills 5.82*
Chemicals and Allied Products _6.51*
Petroleum and Coal Products _4.60*
Rubber and Plastics Products _5.90*
Footwear , except Rubber ..377*

*The un der ly ing regression coefficient is significant at the 5
percent level or smaller.

+These elastici ties measure the percen tage chan ge in the num ber of
quits given a 1% change in mean relative wages.
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One d i s advan t age  in the d i s a g y r ega t e d  data  used is tha t  w h i l e  the
d a t a  show whe the r  or not a worker leaves a g iven  employer , they do
not  reveal  the reason for l eav ing . An i nd i r ec t  procedure for
d i s t i n g u i s h i n g  v o l u n t a r y  separa t ions  (wh ich  we count  as q u i t s )
f r o m  i n v o l u n t a r y  separa t ions  ( l a y o f f s , d i smi s sa l s  for  misconduct ,
e t c .)  was t h e r e f o r e  used .

Because the data  set used is u n u s u a l , i t  is worth descr ib ing  in
some d e t a i l .  The LEED da ta  is a 1% random sample of work
h i s to r ies  of emp loyment  covered by Social Secur i ty  taxes . For
each worker in the sample , the worke r ’s age , race , and sex is
reported , as is q u a r t e r l y  e a r n i n g s , location , and indus t ry  for
each employer 1957—72.  Because the worke r ’s records are
l o n g i t u d i n a l , we can measure tenure  by coun t ing  prior qua r t e r s  of
i n d u s t r y  or f i r m — s p e c i f i c  exper ience  and then t rack ea rn ing  t rends
over t ime .

To stud y quits in the steel (SIC 3312) and s h i p b u i l d i n g  (SIC  373)
industries , workers with any employer reports from SIC 3312 or 373
were e x t r a c t e d  f rom the total f i l e . The full file contains
records of more t h a n  1.4 m i l l i o n  workers . Th e steel and
shipbuilding files contain records of 24,000 and 14,000 wor kers
respec t ive ly .  To examine  the e f f e c t  of r e l a t ive  wages on
q u i t t i n g , we f u r t h e r  l i m i t e d  the sample to workers in those
sta ndard met ropo l i t an  s t a t i s t i c al areas (SMSAs ) f o r  which labor
market  i n f o r m a t i o n  is publ ished . This  reduced the actual  samp les
used here by about  50% in each case. Data on employment and
t u r n o v e r  in each worker ’s plant  (or i ndus t ry  in a g iven  SMSA ) were
derived f rom t abu l a t i ons  of the LEED samples.

These tabulations were used to measure expected changes in hours
and , even more importantly, to distinguish voluntary from
i n v o l u n t a r y  separa t ions .  Permanent  separat ions  are u n l i k e l y  to
occur when employment in a given firm is either stable or growing .
Where employment was f a l l ing , some separations were probably
l a y o f f s  r a t h e r  than q u i t s .  Thus , workers were omit ted  from the
qu i t  equat ion if emp loyment  in t he i r  own f i r m  was dec l in ing .*

The q u i t  equat ion used for  the steel indus t ry  ana lys is  is shown as
equat ion 4 below. The equation used for the sh ipbu i ld ing  ana lys i s
is very s i m i l a r .  The equat ion  was es t imated  us ing ord inary  least
squares regression . Al though it would be appropriate to use logi t
ana lys is h ere , the dependent var iable  was instead t rans fo rmed
u s ing  a d i s c r i m i n a n t  f u n c t i o n , which  produces resu l t s
approx ima te ly  the same as those f rom a log i t  a n a l y s i s .  Table 2

¶Fhe qui t equa t ion was also run on workers in f i rms where
employment was declining in order to determine if the coefficients
d i f f e r e d  and were more typica l  of i n v o l u n t a r y  separat ions. This
was found to be the case.

8
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TABLE 2

QUIT ELASTICITIE S

Variable Elasticity

1. Earnings in manufacturing (QEYM1) 3.47

2. Worker’s own earnings (ERNYM1 ) —1.29

3. Race —1.13

4. Relative unemployment (CYCM1) .65

5. Employment stability in own job (LQIMI) — .24

6. Labor force in local area (IJFORCE) .18

7. Percent of local employment in steel (PCTSTL) — .13

8. Worker’s tenure — .11

I
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displays the results t o t  s h i p b u i l di n g  as we 11 .

10



- - ~—.-‘---- -~~----—- -

15. CYCY (cycle placer variable ) city ’s unemploy-
ment in 1962 (UE62) divided by unemploy-
ment in year of quitting (UEY) (%xlO)

16. CYCMI cycle placer year before quitting

The key finding is that quits in the steel industry are quite
sensitive to a change in earnings in manufacturing (the elasticity
is 3.47).

CONCLUSIONS

The major finding of this study is a strong , consis ten t, negative
association between quit rates and relative wage rates. This
eme rges both from the aggregate anal ysis and from the analysis,
using ind ivi dual data, in which factors such as age, tenure , and
local labor market conditions were included. The fact that, in the
aggregate analysis, this negative associat ion was found in
twenty—four Out of twenty—six industries, and was statistical ly
significant in twelve of them , is an unusual ly  consisten t and
robust result. That the alternative procedure for measuring the
qui t—wage rate relation achieved similar results greatly enh ances
confidence in the findings. 

- -

These results suggest that the relation depicted in figure 1 ~ 
-

exis ts, is stable, and can be measured . More important, they
strongly suppor t the basic hypothesis tha t qui t ra tes can be used
to depict the way workers assess the net compensation offered in a
given job. Although quits react most strongly to changes in
relative wages, a host of other factors were shown to affect quits
as well. In the disaggregate analysis, almost every fac tor , such
as the local unemploymen t ra te and employmen t stabi l ity in the
worker ’s f i r m , exhibited the expected relation and was
statistically significant. Most of these other factors are
important indications of the relative value of a given job. While
they are unmeasured by the wage survey , they woul d be cap ture d i f
quit rates were used to assess compensation comparability .

These results strongly support the principle that quit rates can
play a valuable role in measuring the comparability of total com-
pensation in federal and private employment. More information is
needed , however , before the principle can be applied . The calcu-
lation of wage comparability is made , not for an industry , but for

- 

- selected occupations and experience levels. Data on labor turn-
over by occupation and experience itt the private labor market
would have to be collected , and the same type of consistent
results demonstrated. In addition, complementary data on federal
quits would be needed . While it may be relatively simple to
col lect the requisite data, its use is not simple. For example,

_ _ _ _ _ _ _  
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federal q u i t  levels are known to be extraordinarily low . This may
indicate that the compensation package is relative ly generous. On
the other hand , the huge size of the federal estab lishmen t and
ease of in tra—government transfer enable a worker dissatisfied
with promo t ion possi bi li ties or workin g condit ions on his par ticu-
lar job to find a new job without leaving the federal system.
Thus , quits (separation out of the federal system ) may not be
comparable to quits in the private sector. A quit rate which
includes intra—government transfers may allow a more appropriate
comparison.

Even i f compara ble qu it and wage ra te data can be deve loped , the
cri tical issue remains preci sely how these data should be used.
Wages coul d be set so that federal and pr iva te qui ts woul d be
equal. Such a system would equalize compensation for public and
pr iva te workers and , from an equity standpoint, the compensa tion
would be fair. The problem is that the system may be
irlefficient. *

The optimal quit—wage rate combination is one that minimizes labor
costs. In calculating labor costs one must include not only
direct wage costs but indirect costs as well , such as health and
pens ion be n e f i ts, hiring and training costs. These costs are
balanced agains t the worke r ’s productivity . If hiring costs are
especi al ly  hi gh , tr a in in g is very specif ic and ex pensive , or if
productivity increases greatly with experience , turnove r
(quitting ) is very costly to the firm . A firm may choose to pay a
premium to reduce these costs . The costs of turnover may be
d i f f e r e n t  in the fe deral governmen t from those in pr iva te
industry. If they are , the federal system might be made more
eff icien t by using the same cos t m i n i m i z i n g decision rule used by
the private sector , rather than by setting wages to equalize quit
rates.

*Economists f i n d  tha t  e f f i c i e n t  so lu t ions  are g e n e r a l l y  equ i t ab le .
As long as workers are f ree  to ente r and leave a spec i f i c  job th ey
cannot be considered to be working against  the i r  w i l l .  Thus they
are deemed to view their  compensation as equi tab le .  If equ i ty  is
de f ined  in terms other than the wage it would take to induce
people to work , however , the resul t ing  compensation would be
i n e f f i c i e n t .

12
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APPENDIX A

The f o l l o w i n g  table  conta ins  the r e l evan t  regress ion c o e f t i —
cients of equation (3). The symbols are as follows:

RHO: Auto—correlation coefficient of
residuals

Wage rate within the industry
divided by mean wage ra te of a l l
other manufacturing industries

Current change in employment

N: Stock of employment at the
beginning of the period

U: National unemployment rate

AN: Employment change over the past
several qu ar ters *

E Employment change over past several
quarters in rest of the economy*

or

Employment change over past several
quarters in rest of manufacturin g *

*various numbers of quarters were tried and the best fit was
chosen.
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APPENDIX B

Table B—i  de sc r ibes  the c h a r a c t e r i s t i cs  of t he  LEE D d a t a  u~;e.I
to a n a l y z e  qu i t s  in the steel industry. There were L~, 1l7
observat ions  in the steel data  set.  The v a r i a b l e s  are
d e f i n e d  in the m a i n  t e x t .

Table  (32 presents the full estimated equation for the steel
industry as described by equation 4 in the  main text .

Table B3 describes the characteristics of the dat.t used to
analyze quits in the shipbuilding indistry . There are 8,568
observations on the shipyard workers.

Table B4 presents Ordinary Least Squares estimates (OLS) ot
the  equa t ion  4 for shipbuilding workers. Several variables
included in the analysis of the steel industry were unavail-
able for shipbuilding workers. Computer conversion problems
prevented our obtaining discriminant estimates for shi pbui ld—
ing . These coefficients and elasticities are not directl y
comparable to those for steel . The dis ci-im inant estimates
genera l l y are not very different , however. In particular ,
the relative importance of the variables and significance j t
the coefficient changes vary little .

A few general observations can therefore be made with
reasonable confidence . It is apparent that earnings in
manufacturing is still the variable with highest elasticity ,
although it is considerabl y lower than fo r  steel. Tenure
for shipbuilding workers is an extreme ly important determ in—
a n t  of q u i t t i n g ,  w i t h  a t a r  h i g h e r  e l a s t i c i t y  than  fcu ~ t - e l

— workers .  An i n t e r e s t i n g  difference between steel and
shi p b u i l d i n g  is tha t  s h i p b u i l d i n g  w o r k e r s  a re  n~~re .~ t
by local labor market conditions in the year in wh i ch t h ey
leave than by condi t ions  in the prior year , while the teverse
is t rue for  steel workers .  This  may i n d i c a t e  t h a t  s h ip y . i r d
workers quit and find jobs relatively quickly while stee l
workers decide to search for  work and then  t ake  -~ c o n s i d e r —
able time to find a suitable job.
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TABLE B-i

CMAMCTERISTICS or STEEL WORKE R FILE
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The def in i t ion  of all the variab les are found on ~agau 10 and 11
except for the following :

YDi (where i 1961. + j )
1 if Individual is in the steel

industry
O i f not
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