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Training, Wage Growth, and Firm Size* 

A growing body o f  economic l i t e r a t u r e  indicates t h a t  the  labor  market operates 

t o  match workers w i t h  p a r t i c u l a r  s k i l l s  t o  f i rms i n  which those s k i l l s  are 

needed. Because o f  the  importance of monitoring costs and o f  e f f i c i enc ies  

t h a t  r e s u l t  from the r o u t i  n i  t a t  i on o f  production when producing 1 arge stand- 

ardized volumes o f  output, l a rge  firms tend t o  provide f i  rm-specifi c t ra in ing .  

Small fi ms, on t he  other hand, can more eas i l y  adjust  output between product 

l i n e s  and the volume o f  output i t s e l f ;  the  s k i  11s required t o  f a c i l i t a t e  

such adjustments tend t o  be learned through general t ra in ing.  Thus t he  

question of whether workers receive more on-the-job t r a i n i n g  a t  la rge firms 

o r  a t  small ones can .only be resolved by analyses of empir ical  data. It i s  

t h i s  question t h a t  i s  t h e  subject matter of our study. 

1. The Theoreti cal  Background 

Theoretical models inc lud ing  W i  11 i amson (1967), Lucas (1978), Rosen (1982), 

and O i  (1983 a, b)  exp la in  how market equi l ib r ium occurs w i t h  f i rms of d i f -  

ferent size. The work o f  O i  which i s  summarized below i s  p a r t i c u l a r l y  re levant 

fo r  i t s  ins igh ts  i n t o  f i r m  heterogenity, the organization o f  production, and 

t h e i r  impl icat ions f o r  t ra in ing .  

According t o  O i  d i f ferences i n  firm s i z e  a r i se  out  o f  an unequal d i s t r i b u t i o n  

of entrepreneur1 a1 a b i l  i ty. The special a b i l i t y  o f  some entrepreneurs t h a t  

enables thef  r f i rms t o  reach l a rge  s i z e  i s  t h a t  they are able t o  coordinate 

t h e  production o f  la rge  volumes o f  standardized goods. This a b i l i t y  however 

does not extend t o  moni tor ing t h e  performance o f  workers. As a r e s u l t  more 
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able entrepreneurs who employ a l a rge r  work force w i l l  i ncu r  greater monitoring 

costs i n  h i r i n g  an addi t iona l  worker than those faced by less  able entrepreneurs 

who employ fewer workers. Insofar  as workers d i f f e r  i n  the  amount of moni- 

tor ing,  l a rge  f i rms  w i l l  f i nd  i t advantageous t o  h i r e  r e l a t i v e l y  high-produc- 

t i  v i t y  workers. Small firms, on t he  other hand, w i l l  expand output by h i  r i n g  

re1 a t i  vely 1 ow-producti v i  t y  workers even though they requi  r e  more i ntensi  ve 

monitoring. The outcome o f  t h i s  matching process i s  that, a l l  e l se  being t he  

same, be t t e r  educated workers and workers w i t h  greater labor  fo rce  attachment, 

1 .e., character i  s t i c s  associated w i t h  h igh-qual i ty  labor, are employed i n  

la rge  f irms vis-a-vis small .ones (Barth, Cordes, and Haber, 1987). 

Large firms a lso l i m i t  moni tor ing costs i n  t he  way they organize production. 

Production i s  arranged around teams and managers are layered i n  a h ie ra rch ica l  

st ructure.  Capi ta l  i s  used in tens ive ly  and i s  special ized t o  s imp l i f y  t he  

tasks performed by 1 abor. Job descr ipt ions and work assignments are described 

i n  de ta i l ,  1 i m i  t i n g  what workers would 1 i k e  t o  do and proscr ib ing what they 

should do. One imp1 i c a t i o n  o f  the  organization o f  production i n  l a rge  f i rms  

i s  t h a t  workers i n  these f i rms receive r e l a t i v e l y  la rge  amounts o f  spec i f ic  

t ra in ing .  Spec i f ic  t r a i n i n g  includes not  only t r a i n i n g  on how t o  operate a 

unique piece of equipment, but  a lso learn ing t o  modify one's behavior t o  f u r t h e r  

t he  object ives o f  t he  f i r m .  Spec i f i c  t r a i n i n g  o f  the  l a t t e r  type may b e  j u s t  

as inpor tant  as t h e  former, s ince i t  molds workers i n t o  more homogeneous labor  

u n i t s  a1 1 owing s u b s t i t u t a b i l i t y  between workers and reduces t h e  costs of 

Supervision, 

A t  t he  other end o f  t he  scale, small firm do best  by choosing technologies 

t h a t  are not  cap i t a l  i n t e n s i  ve. This alone reduces t h e i r  need t o  engage i n  

s p e c i f i c  t ra in ing .  By r e l y i n g  on general purpose equipment small f i rms  can 



1 more eas i l y  ad j u s t  the  volume of output as wel l  as i t s  mix. we1 1. I n  t h e  

I adjustment process, workers a t  a l l  experience l eve l s  may be expected t o  receive 

genera1 t ra in ing .  

From the discussion i t  i s  seen t h a t  small and la rge  f irms tend t o  occupy d i f -  

f erent n i  ches i n t h e  product i  on spectrum, empl oy d i f f e r e n t  k i  nds o f  workers, 

and provide d i f f e r e n t  types o f  t ra in ing.  While i t  i s  not  possib le t o  say w i t h  

confidence t h a t  one f i r m  s i z e  group provides more t r a i n i n g  than another, t h e  

fo l lowing argument might be made t o  support t he  propos i t ion t h a t  la rge  f i rms  

do more t r a i n i ng :  Since increases i n  worker output per u n i t  o f  t r a i n i n g  tend 

t o  be p o s i t i v e l y  r e l a ted  t o  a worker's i n i t i a l  p roduc t i v i t y  leve l ,  i t may be 

t h a t  la rge  f irms p rov i  de general t ra in ing ,  as wel l  as s p e c i f i c  t r a i n i ng ,  t o  

the1 r we1 1 -educated employees. On t he  other hand, although s i m i l a r  i ndi v id-  

uals undertaking general t r a i n i n g  i n  small f irms may a lso  want t o  inves t  n 

spec i f ic  t ra in ing ,  ample oppor tun i t ies  f o r  such t r a i n i n g  may be lacking. 

Whether t h i s  i s  indeed t he  case, however, can only be resolved by examining 

empir ical  data. 

I As noted the  h igh moni tor ing casts faced by la rge  f i rms  imply t h a t  they f i n d  

I i t  more e f f i c i e n t  t o  h i r e  h igh-product iv i ty  workers. It i s p laus ib le  t o  assume 

t h a t  t he  charac te r i s t i cs  o f  workers rece iv ing t r a i n i n g  f n  l a rge  firm are t he  

I same as those o f  t he  workers they are most l i k e l y  t o  h i re.  But although small 

I 
f i rms h i  r e  d i  spropor t i  onately fewer h i  gh-producti v i  ty workers, i t  would no t  be 

surp r i s ing  if i n  these f irms, too, h i  gh-productivi ty workers a l so  received t h e  

I m s t  t ra in ing .  Not so c l e a r  however i s  whether workers w i t h  given character- 

i s t i c s  receive d i f f e r e n t  amounts o f  t r a i n i n g  i n  f i rms  o f  d i f f e r e n t  size. 

2. The Measurement o f  Tra in inq 

I Di rec t  evidence o f  the  extent  t o  which t r a i n i n g  i s  provided by f i rms  can be 



obtained by aski ng empl oyees and/or employers about company t r a i n i n g  programs. 

While L i l l a r d  and Tan (1986) do not  consider f i r m  size, based on t h e i r  analysis 

o f  Current Population Survey (CPS) and National Longitudi na l  Survey data they 

suggest t h a t  there i s  a complementarity between formal schooling and p a r t i c i -  

pa t ion  i n  a company t r a i n i n g  program. They conclude t ha t  except f o r  persons 

w i t h  more than 16 years o f  schooling, the p r o b a b i l i t y  o f  pa r t i c i pa t i ng  i n  a 

company t r a i  n i  ng program ri ses w i t h  educational attainment. I n  separate 

studies of American and Canadian f i rms  based on employer surveys, where f i r m  

s i ze  i s  taken i n t o  account, Barren, Black and Lowenstein (1984) and Simpson 

(19841, respect ive ly  , have found t h a t  t r a i n i n g  programs are more prevalent 

among la rge  f irms than small ones. I n  t he  f o m r  study prevalency i s  based, 

i n  part ,  on t he  p robab i l i t y  o f  a f i rm ' s  most recen t l y  h i r e d  worker rece iv ing 

formal t r a i n i n g  by management.1 I n  the l a t t e r  study prevalency i s  measured 

by t he  durat ion i n  months o f  i n d u s t r i  a1 nonapprenticeshi p t r a i n i n g  programs. 

The bulk of on-the-job t r a i n i n g  probably occurs through more informal ways 

than pa r t i c i pa t i on  i n  a t r a i n i n g  program. Informal t r a i n i n g  i s  t y p i c a l l y  

obtained through i n s t r u c t i o n  o f fe red  by experienced workers t o  inexper i  enced 

ones. It a lso occurs when workers simply observe how others perform t h e i r  

job o r  when they lea rn  by doing through t r i a l  and error. Whatever the mode 

of t ra in ing ,  t o  t he  extent t h a t  t r a i n i n g  occurs and increases a worker's 

product i  v i  ty, one would expect t h a t  h igher p roduc t i v i t y  t o  be re f l ec ted  i n  

increased earnings. Thus, a measure t h a t  captures a1 1 aspects o f  t h e  t r a i n i n g  

process, a1 bei t i ndi r e c t  , i s  wage growth. 

The propos i t ion t h a t  wage growth i s  due t o  t h e  accumulation o f  human cap i t a l  

i s  cen t ra l  t o  t he  human cap i t a l  theory o f  l i f e  cyc le  earnings. However, 

wages may increase f o r  reasons t h a t  are independent o f  the  t r a i n i n g  received 



by a worker whi le  i n  t he  employ o f  a given f i r m .  Lazear (1981), for  example, 

suggests t h a t  the  promise and r e a l i t y  o f  con t inua l l y  h igher wages f o r  most 

workers i s  an inducement o f fe red  by fi rms t o  d i  scourage malfeasance. I n i  t i  a1 l y  

low wages followed by higher wages, on t he  other hand, i s  seen by Salop and 

Salop (1976) as a means o f  discouraging workers who have marginal attachment 

t o  the  labor  fo rce  o r  who are " job changers" from seeking employment a t  f irms 

because t h i s  i s  one way of reducing costs, e.g., h i r i n g  costs. Despite t he  

d i f ferent  reasons why an i nd i v i dua l ' s  wage increases over time, we assume i n  

t h i s  study t h a t  wage growth i s  re la ted  t o  human cap i t a l  investment and t h a t  

employers who pay a higher wage i n  t he  absence o f  a corresponding increase i n  

worker p roduc t i v i t y  w i l l  no t  surv ive f o r  long i n  a compet i t ive market. To t he  

extent  t h a t  t h i s  i s  not  t he  case, i t  i s  assumed t h a t  t he  proport ional  con t r i -  

but ion of other fac to rs  t o  wage growth remains constant over time. Some 

empir ical  evidence t ha t  there i s  a very l i t t l e  discernable wage growth i n  t he  

absence of t r a i n i ng ,  and o f  the  wage growth t ha t  i s  observed upon completion 

of t r a i n i n g  only a r e l a t i v e l y  small po r t i on  i s  a t t r i b u t a b l e  t o  fac to rs  other 

than t ra in ing ,  has been provided by Brown (1983). 

Because of the  str ingency of '  t he  data requirements, analyses o f  wage growth t o  

study product1 v i t y  gains achieved v i a  on-the-job t r a i n i n g  are not  comon. Data 

sets  t h a t  permit the  rxamin ia t ion o f  f i r m  s i z e  as a f a c t o r  in f luenc ing  wage 

growth are even rarer,  s ince f i r m  s i ze  i s  l a c k i  ng i n  most household surveys. 

I n  a study by Keeley (1984), data f o r  hour ly  workers i n  14 c i t i e s  from t h e  

Elrpl oyment Opportunity P i  1 o t  Pro jec t  surveys were matched w i t h  employer data 

t o  obta in  in format ion on f i r m  size. Keeley found t h a t  workers pa id  by t h e  

hour i n  small and l a rge  firms experienced t he  same re1 a t i v e  wage growth, and 

concluded t h a t  t he  s p e c i f i c  t r a i n i n g  such workers obta in  i n the  l a t t e r  i s  

offset by general t r a i n i n g  i n  t he  former. However, hour ly  workers are less 



l i k e l y  t o  pa r t i c i pa te  i n  company t r a i n i n g  programs than sa la r ied  workers, 

p a r t i c u l a r l y  i n  la rge  f i rms (Haber, 19881, and t h i s  may a lso be t r u e  fo r  

informal t r a i n i  ng. Since sa la r ied  workers comprise approximately 40 percent 

of p r i v a t e  sector  workers, i t  i s  unclear whether Keeley's f i n d i n g  f o r  hour ly 

workers a1 so holds f o r  a l l  workers. 

Rela t ive  wage g ~ o w t h  i s  a lso considered by Barron, Black, and Lowenstein (1985) 

but  they conclude t h a t  i t  i s  h igher f o r  small f irms than large'ones. Based On 

1960-70 data f rom the  Soci a1 Secur i ty  Admi n i  s t r a t i o n  Longi tudinal  Employee- 

Employer Data f i l e ,  a s i m i l a r  conclusion i s  reached by Schf l l e r  (1982) f o r  

young males on t h e i r  f i r s t  f u l l - t ime  job l a s t i n g  a t  l eas t  6 months. 

While no cont ro l  f o r  f i r m  s i ze  was included i n  te ighton and Mincer (1981), 

t h e i r  study of the  re la t ionsh ip  between t h e  minimum wage and human cap i t a l  

formation, proxied by absolute wage growth, i s  consistent  wf t h  t he  hypothesis 

t h a t  less  t r a i n i n g  i s  provided by small f i rms than l a rge  ones. Under t he  

minimum wage low-paying f i rms  t h a t  would otherwise o f f e r  a wage t h a t  i s  less  

than the minimum and, add i t iona l ly ,  a l so  p rov i  de employer-paid f i rm-spec i f i c  

t r a i n i n g  might f i n d  t ha t  they can only of fer  the  higher minimum wage, Workers 

who are the  most l i k e l y  t o  f i n d  t r a i n i n g  oppor tun i t ies  c u r t a i l e d  by t he  minimum 

wage are those whose p roduc t i v i t y  i s low, i .e., whose earnings are low. Leighton 

and Mincer's study ind icates t h a t  t he  minimum wage does, indeed, i n h i b i t  human 

cap i t a l  formation among 1 ow-producti v i  ty  workers, To t h e  extent  t h a t  '1 ow- 

p roduc t i v i t y  workers are  employed i n  low-wage f i  rrns and l ow-wage fi rats are 

small f irms, i t  i s  p laus ib le  t o  surmise t h a t  wage growth i n  small f irms i s  

lower than I n  l a rge  ones, again subject  t o  t he  caveat t h a t  l i t t l e  i s  known 

about t h e  amount o f  general t r a i n i n g  received by workers i n  small firms, 



Leighton and Mincer measure wage growth i n  absolute terms on t he  grounds t h a t  

i t  i s  the d o l l a r  amount by which t he  wage rates increases t h a t  measures the  

amount of t r a i n i n g  received by an ind iv idua l .  I n  t h i s  study we a lso use 

absolute wage growth t o  measure the  degree t o  which s k i l l s  are augmented v i a  

on-the-job t ra in ing .  

3. The Data 

The data t h a t  we u t i l i z e  are from Waves 1 through 4 o f  the  1984 panel of t he  

Bureau of Census Survey o f  Income and Program Pa r t i c i pa t i on  (SIPP), A d i s -  

t i ngu ish ing  feature o f  S IPP i s  t h a t  i t  i s  a long i tud ina l  survey. Each SIPP 

panel i s  d i v i d i e d  i n t o  fou r  r o t a t i o n  groups. One r o t a t i o n  group i s  -interviewed 

dur ing the  f i r s t  two weeks o f  each month. One cyc le  o r  wave of in terv iewing 

o f  t he  fou r  r o t a t i o n  groups required four  months; thus each household i s  i n t e r -  

viewed three times a year. The reference per iod f o r  an in te rv iew i s  the  four 

month per iod preceding the in te rv iew month. 

As we use data from Waves 1 through 4, they cover a per iod o f  16 months, span- 

n ing calendar year 1984 and ea r l y  1985, O f  importance f o r  t h i s  study SIPP 

Wave 3 included t he  s i z e  o f  f i r m  a t  which ind iv idua ls  worked, Since the  analysis 

i s  r e s t r i c t e d  t o  i nd i v i dua l s  who worked f o r  t he  same employer throughout t h e  

16 month perf od, t h i s  information i s  su f f i c ien t  t o  determine whether wage growth 

occurred a t  a small o r  l a rge  f i r m .  

I n  performing t h e  analysis a number o f  screens have been u t i l i z e d  t o  increase 

t h e  homogeneity o f  t he  sampl e, As indicated, a1 1 i n d i  vf duals f n t he  sampl e 

worked a t  l e a s t  16 months f o r  the4 r employer. Only i nd i v i dua l s  age 2 1  years 

and over are i n c l  uded because work experience informat i  on was not  co l  l ec ted  

f o r  younger persons. Even i n  the  absence o f  t h i s  data constraint ,  one might 

wish t o  exclude younger workers because some members o f  t he  16-20 age group 



may be d i s i nc l i ned  t o  inves t  i n  human cap i ta l  i n the  form o f  on-the-job t r a i n i n g  

a t  t h i s  ear l y  stage of t h e i r  work l i f e .  Likewise, persons age 65 years o r  

over and those who ind icated they had r e t i r e d  from a job are excluded on t he  

grounds t h a t  they may be less i nc l i ned  t o  invest  i n  human cap i t a l  then o ther  

workers. 

The sample i s  f u r t h e r  l i m i t e d  t o  ind iv idua ls  who both usual ly  worked f u l l - t i m e  

a t  t h e i  r job and actual l y  worked 35 hours o r  more per week2 i n  a l l  weeks 

(excluding weeks not  worked but  f o r  which they were paid, e.g., because of 

holidays, vacation, etc.) dur ing the  16 months d e f i  n ing the  reference periods 

of Wave 1 through Wave 4. These c r i t e r i a  are more r e s t r i c t i v e  than those 

def in ing fu l l - t ime, f u l l - yea r  workers i n  the  CPS and ensure greater homoge- 

ne i t y  of the  sample. Moreover, because o f  the  four-month r e c a l l  perf od i n  

SIPP ( ra ther  than t he  15-month r e c a l l  per iod i n  the  CPS), t h e  earni  ngs, hours, 

and weeks worked in format ion are l i k e l y  t o  be more accurate. The i n t e n t  here 

i s  t o  focus on f u l l  -time workers who had uninterrupted attachment t o  t h e i r  

enployer and, therefore,  had the  same exposure t o  t ra in ing .  ApproximatelY 

2,450 respondents sat1 s t i e d  t he  c r i t e r i a  j u s t  described p lus  t he  add i t iona l  

c r i t e r i o n  t h a t  they be p r i v a t e  wage and sa lary  workers, excluding p r i va te  

household workers, employed i n  nonagri c u l t u r a l  industr ies.  

4. The Empir ical Model 

The SIPP data are p a r t i c u l a r l y  we l l  su i ted  f o r  assessing t he  re la t ionsh ip  

between wage growth and firm size. This assessment i s  undertaken below 

u t i  1 k i n g  a regression model incorporat ing t ndi  v idual  and f i  m character is t ics ,  

and observing how wage growth var ies w i t h  f i r m  s i z e  when a l l  o ther  independent 

var iables are  he1 d constant. 



The re la t ionsh ip  between t r a i  n ing and f i r m  s i ze  i s  assessed by est imat ing t h e  

empi r i  cal  wage growth model 

where 4 w measures absolute wage grovrth over a  16 month period. The x i  and 

y i  represent ind iv idua l  and f i  n re1 ated character ist ics,  respect i  ~ e l y ; ~  

t he  coeff i  c ients  i nd i ca te  how pa r t i cu la r  ind iv idua l  o r  firm charac te r i s t i cs  

inf luence wage growth; and e i s  an e r r o r  term assumed t o  be normally d i s t r i  - 
buted w i th  constant variance. 

Of pa r t i cu la r  i n t e r e s t  f o r  t h i s  study i s  how wage growth i s  re la ted  t o  f i r m  

s i ze  on the grounds t h a t  i f  one observes d i f f e r e n t i a l  rates of growth fo r  two 

ind iv idua ls  who are otherwise a l i k e  except t ha t  one works f o r  a  small f i r m  and 

the  other f o r  a  large one, the  d i f f e r e n t i a l  wage growth between f i r m  s i ze  

groups measures dif ferences i n  the  amount o f  t r a i n i n g  t h a t  they provide. 

It i s  important t o  note t h a t  what i s  being assessed i s  not  whether la rge  f i rms  

provide greater amounts o r  lesser  amounts o f  t r a i n i n g  than small ones considering 

the  e n t i r e  work force o f  each, but rather whether the  amount o f  i n d u s t r i a l  

t r a i n i n g  t h a t  s im i l a r  ind iv idua ls  receive i s  af fected by f i r m  size. The amount 

of t r a i n i n g  received by workers i n  a  f i r m  depends not only on how much t r a i n i n g  

i s of fered t o  ind iv idua ls  w i t h  the  same character is t ics  but  a lso on t h e  mix of 

workers i n  t h e  firm. As mentioned e a r l i e r  t he  mix o f  workers i s  d i f f e r e n t  i n  

small and l a rge  finns. 

Among t h e  ind iv idua l  charac te r i s t i cs  variables t h a t  can be con t ro l led  fo r  i n  

SIPP i s  educati  onal attainment which i s  here defined i n  terms o f  degree earned 

ra ther  than years o f  school completed. Def in ing educational attainment i n  

t h i s  manner has t he  advantage o f  a f fo rd ing  a more precise measure of t he  amount 



o f  formal knowledge a person has accumulated whi le  at tending school than t h e  

amount of t ime spent i n  school. A1 1 e lse  the  same, ind iv idua ls  w i t h  more 

formal education may be expected t o  acquire more on-the-job t r a i n i n g  than 

those w i t h  less formal t ra in ing .  

Human cap i t a l  i s  acquired not  only by attending school but  a lso by working a t  

a succession o f  jobs, hence, t he  need t o  cont ro l  f o r  d i f ferences among i n d i  - 
viduals i n  the length  o f  t ime they have spent i n  the labor  force. A t  t he  same 

t ime the ra te  a t  which new s k i l l s  are acquired i n  the ' labor  market may be 

expected t o  d iminish over t ime and th is ,  too, should be taken i n t o  account. 

I n  S I P P  work experience can be measured by the  number o f  years an fnd iv idua l  

has worked s i x  months o r  more since the year he o r  she f i r s t  worked s i x  s t r a i gh t  

months or  longer. This measure o f  work experience provides a more accurate 

est imate o f  an ind iv idua l  's  j ob  re la ted  investments i n human cap i t a l  than t he  

convent i onal measure o f  potent i a1 years of work experience (i .e., age-educati on- 

61, since the l a t t e r  can y i e l d  erroneous resu l t s  when appl ied t o  women. 

Labor force attachment i s  stronger f o r  married than nonmarried men but  t h e  

converse i s  t r u e  among women. A p a r a l l e l  re la t ionsh ip  might be expected between 

mar i t a l  s tatus and wage growth, namely, married men may experience greater wage 

growth than divorced o r  s i ng le  men whereas married women may experience less  

wage growth than divorced o r  s i ng le  women. 

It i s  wel l  known t h a t  persons i n  poor hea l th  earn less than those I n  good health. 

I t  may a lso  be t h a t  poor hea l th  impedes the  acqu is i t i on  of new s k i l l s .  From 

t h e  SIPP data hea l th  s ta tus can be masured by whether an i nd i v i dua l  has a 

hea l th  condi t ion t h a t  l i m i t s  t he  k i nd  o r  amount of work t h a t  he o r  she can do. 



Workers covered under a union contract  t y p i c a l l y  earn more than t h e i r  non- 

union counterparts, a l l  e l se  being the same. It appears, however, t h a t  t he  

wage p r o f i l e  of union workers i s  not as steep as t h a t  o f  nonuni onized workers. 

If the tasks performed by union workers are more rou t in i zed  then those per- 

formed by other workers, wage growth f o r  the  former may be no greater than 

t h a t  for  the  l a t t e r  even though the  l eve l  of wages i s  h igher f o r  union  worker^.^ 

Wage p r o f i l e s  are  a lso  i nvar iab ly  f l a t t e r  f o r  women than f o r  men. Thus, a l l  

e l se  the  same, i t  would not  be surp r i s ing  i f  wage growth were less  f o r  women 

than for  men. Less evident, however, i s  the re la t ionsh ip  between gender and 

wage growth among f i rms o f  d i f f e r e n t  size. I n  par t i cu la r ,  does wage growth 

among women (re1 a t i v e  t o  men) depend on f i r m  s ize? Because of t h e  work h i s t o r y  

data ava i lab le  i n  SIPP, i t  i s  possib le t o  address t h i s  question.5 

Re1 a t i  vely f 1 a t  wage p ro f  i 1 es are charac te r i s t i c  o f  minor i t ies ,  i .e., blacks 

and Hispanics, and these groups, too, may also experience low ra tes of human 

cap i t a l  accumul a t i  on through t r a i  n i  ng. 

S t i l l  another va r iab le  t h a t  may be re la ted  t o  wage growth i s  occupation. 

Three occupational dumqy var iables are used t o  cont ro l  f o r  d i f fe rences 1 n 

occupation among workers. A cha rac te r i s t i c  pe r t a i  n i  ng more t o  employers than 

employees i s  industry.  Three indust ry  dumrqy var iables are  used t o  con t ro l  f o r  

i ndus t ry  effects. 

I n  t h i s  study a f i r m  i s  defined t o  inc lude a l l  o f  i t s  establishments. A small 

f i rm  i s  def ined as having less  than 100 employees ; la rge  ones a re  those w i t h  

100 o r  amre enployees. As ind icated by the  b r i e f  review of t h e  l i t e r a t u r e ,  

t he  re l a t i onsh ip  between f i r m  s i ze  and wage growth has been measured i n  d i f f e r e n t  

ways by d i f f e r e n t  invest igators.  The f i nd ings  are 1 ikewise mi xed; s t rong 



evidence i s  lack ing  t h a t  e i t he r  la rge  o r  small employers a f f o rd  workers greater 

oppor tun i t ies  f o r  t ra in ing.  

As noted our proxy fo r  t r a i n i n g  i s  absolute wage growth denoted by A w=wlmwo 

where w y  and w o  are, respect ively,  wage ra tes a t  the  end and beginning dates 

of a  t ime i n t e r v a l  spanning 16 months. For the  dependent var iab le  measured i n  

t h i s  manner, the  coe f f i c ien ts  i n  the  regression equation measure the  change i n  

an ind iv idua l ' s  wage f o r  a  small change i n  an independent variable, everything 

e lse  the same. I n  par t i cu la r ,  the coe f f i c ien t  o f  the  firm s ize  var iab le  shows 

how f i r m  s i ze  af fects wage growth when other fac to rs  are he ld  constant. 

5. The Empir ical Results 

The empir ical  regression models are designed t o  exami ne two f  ssues. The f i r s t  

i s  cent ra l  t o  t h i s  study, namely, whether ind iv idua ls  who are otherwise a l i k e  

receive d i f f e r e n t  amounts o f  t r a i n i n g  depending on whether they work f o r  a  

la rge  o r  small f i r m .  The second issue i s  whethe there are groups o f  workers 

who receive more t r a i n i n g  i n  one f i r m  s ize  o r  another. For example, do married 

workers receive more t r a i n i n g  than unmarried ones i n  la rge  f i rms? Based on 

d i f f e ren t i a l  monitoring costs between la rge  and small f irms, an argument f o r  

t he  a f f i rmat i ve  can be made on t he  assumption t h a t  married workers have more 

s tab le  work t r a i t s .  But i f  such t r a i n i n g  i s  f i rm-speci f ic ,  t h i s  l i n e  o f  reason- 

i n g  s t i  11 leaves unanswered t he  quest i  on o f  whether marr i  ed persons i n  small 

f i rnts r'ecei ve an equal amount o f  t r a i n i n g  i n  t he  form o f  general t r a f  ning. It 

should be noted t h a t  t h i s  second issue i s  independent o f  the  re la t ionsh ip  
*. 

between t r a i n i n g  and f i r m  size, 

The resu l t s  o f  t he  regressi  on analysis are shown i n  Tables 1 and 2, The 

dependent varf  able i n  model 1 I s  wage growth measured i n  absolute terms. The 

dependent var iab le  i n  Model 2 i s  t h e  natura l  log o f  t he  wage rate. The l a t t e r  



model can be compared w i th  the f i r s t  t o  see how the  resu l t s  o f  the  wage r a t e  

regressions d i f f e r  from those o f  t he  wage growth regressions. 

As can be seen from Model 1A i n  Table 1, the regression resu l t s  conform fo r  

t h e  most pa r t  w i t h  what i s  known about wage p ro f i l es .  The conclusions t h a t  

can be drawn from t h i s  t a b l e  are: Wage growth increases w i th  work experience, 

m i  r r o r i n g  gains i n  p roduc t i v i t y  associated w i t h  investment i n  human capi ta l ,  

but then moderates as investment i n  human cap i ta l  tapers o f f  i n  the  l a t e r  

stages o f  t he  l i f e  cycle. Wage growth i s  a lso found t o  be less among women 

than men, r e f l e c t i n g  the  less steep wage p r o f i l e  fo r  the  former found i n  studies 

based on cross-sectional data. Addi t ional  l y  , growth i s  pos i t i ve l y  re1 ated t o  

education, bei  ng greater among ind iv idua ls  w i t h  a Bachelor's degree than among 

those who have not completed college. Ind iv idua ls  w i t h  a Master's o r  higher 

degree, however, do not  appear t o  experience greater wage growth than those 

who have not completed college. One possible explanation f o r  t h i s  i s  the  

f ind ing o f  L i  11 ard and Tan t h a t  ind iv idua ls  w i t h  an advanced degree tend not 

t o  pa r t i c i pa te  i n  t r a i n i n g  programs a t  work. Another reason, noted below, 

pertains t o  t he  way the  data are constructed. 

I Although the  sf  gns o f  t he  i ndependent variables are i n  general agreement w i t h  

what one would expect, except f o r  t he  var iables j u s t  c i t e d  and t h e  three 

occupational variables the  coe f f i c i en t s  o f  a l l  other var iables i n  Model 1A are 

found t o  be not  s i g n i f i c a n t l y  d i f f e ren t  from zero a t  t h e  .10 s ign i f icance 

I 1 eve1 . 
I For t h i s  study t h e  most important conclusion t h a t  emerges given t h e  resu l t s  of 

I 
Model 1A  i s  t h a t  wage growth i s  independent o f  f i  nn size, i mplying that ,  a1 1 

e lse  being equal, i n d i  vidual s acquire as much t r a i n i n g  m r k i  ng i n  small f im 

as they do i n  la rge  ones. Despite t he  f a c t  t h a t  i n  l a rge  f i  rms a h i  gher f r a r t i o n  



Intercept 
Large Firm 
Fern- 
Black 
Span 
Mar 
Health 
B A 
MA 
Uni on 
SMSA 
South 
Ma n 
Tran 
Ret Pers 
Prof 
Cl er 
Mech 
Y rs Worked 
Yrs ~orkedz 

~2 
F Ratio 
Prob > F 

Table 1 

Regression Results: Wage Growth 
Over 16 Months, SIPP Waves 1-4, 

1984 Panel (Including Imputations) 

Regression Equationsa 

Mean Model 1A Model 1B Model 2A 

a Dependent variable is  b w  i n Models 1A and 1B and In w in Model 2A. 

* Significant a t  1% level. 
** Si gni f f cant a t  5% 1 eve1 . 

*** Significant a t  10% level. 

Sanple size 2,459. 



o f  workers pa r t i c i pa te  i n  t r a i n i n g  programs (Haber, 1988) t h a t  f o r  the  most 

pa r t  are fi rm-specific, i t  appears t h a t  fu l l - t ime, fu l l -year workers i n  small 

f irms obtain general t r a i n i n g  i n  amounts suf f ic ient  t o  ra i se  t h e i r  p roduc t i v i t y  

t o  t he  same extent as t h e i r  counterparts i n  large firms. 

It may be, of course, t h a t  t he  absence o f  a  s t a t i s t i c a l l y  s ign i f i can t  r e l a t i on -  

ship between wage growth and f i r m  s i z e  i s  due t o  f i r m  s ize  being corre la ted 

w i t h  the  independent var iables included i n  t he  model. To check t h i s  possi- 

b i l i t y ,  wage growth i s  regressed soley against f i r m  s ize  i n  Model 1B w i t h  the  

same outcome--the two var iables are found t o  be unrelated. 

The f ind ing t h a t  wage growth i s  t he  same i n  small f i rms and la rge  ones i s  i n  

sharp contrast t o  what i s  observed regarding wage leve ls  f o r  the  two fi r m  s ize  

groups. U t i l i z i n g  the  same data i n  Model 2A, the  natural  logar i thm of the  

wage ra te  i s  regressed against the  independent variables included i n  

Model I A .  Most o f  the  var iables i n  Model 2A are s t a t i s t i c a l l y  d i f f e r e n t  from 

zero a t  the  .01 l eve l  o f  sf g n i f i  cance and the  remainder are s t a t i s t i c a l l y  

s ign i f i can t  a t  t he  .10 leve l .  I n  par t i cu la r ,  i t  i s  found t h a t  ce te r i s  p a r i  bus 

wage rates are 19.0 percent h igher f o r  workers i n  la rge  f i rms than workers i n  

small f irms. Since t he  long i tud ina l  data f a i l  t o  ind ica te  a d i f ference i n  on- 

the-job human cap i t a l  accumulation between small and large f irms, t h e  higher 

wages found f o r  t he  l a t t e r  i n  cross-sectional data suggest t h a t  these fi m 

h i r e  h igher-qual i ty  workers--and t h a t  t h e  wage d i f f e r e n t i a l  i s  due t o  t h e  

wage premium t h a t  l a rge  f i rms  pay such workers. I n  par t i cu la r ,  t h e  higher 

wage pa id  t o  workers i n  l a rge  firms, evidenced I n  Hodel 2A, re f lec ts  i n d i -  

v idual  a t t r i bu tes  t h a t  are d i f f i c u l t  t o  measure i n  cross-sectional data but  

are con t ro l led  f o r  i n  long i tud ina l  data i n  t h a t  i f  they are present a t  one 

po in t  o f  t ime they are t y p i c a l l y  present a t  other po in ts  of time. 



Another possib le explanation o f  the lack o f  associat ion between wage growth 

and f i r m  s i ze  i s  t h a t  i t  i s  due t o  imputat ion er rors  i n  t he  data. When i nform- 

a t i on  i s  missing fo r  a  respondent, the  Census Bureau u t i l i z e s  what i s  known as 

a  "hot-deck" procedure whereby the  missing data element f  s  inputed using t he  

same value as t h a t  of the  preceding respondent w i t h  the  same character is t ics .  

Thus, fo r  example, i f  an ind iv idua l ' s  wage r a t e  i s  imputed i n  both t he  f i r s t  

and l a s t  months of Waves 1 and 4, the  e r ro r  i n  measured wage growth i s  l i k e l y  

t o  be greater than t h e  d i f ference between t he  imputed and t r u e  values f o r  each 

wave. Hence, t he  hot-deck procedure introduces 1  arger e r ro rs  i n  regressi 0ns 

based on 1  ongi t u d i  na l  data than regressions based on cross-sectional data.6 

To check whether the  Census Bureau's inpu ta t ion  method accounts f o r  the lack 

of s t a t i s t i c a l  s ign i f i cance  i n  t h e  f i rm-s ize c o e f f i c i e n t  i n  Model lA, it was 

rerun as Model 1C using only observations f o r  which no imputat ions were made 

i n  computing wage rates o r  t he  assignment o f  workers t o  small o r  l a rge  f irms. 

The resu l t s  f o r  Model 1C based on the nonimputed data are shown i n  Table 2.7 

As can be seen the coe f f i c i en t s  o f  threee addi t iona l  var iables are found t o  be 

s t a t i s t i c a l l y  s ign i f i can t .  Wage growth fo r  ind iv idua ls  w i t h  a  Master's o r  

higher degree i s  now greater than f o r  ind iv idua ls  who lack a  Bachelor's degree. 

Ind iv idua ls  who are l i m i t e d  i n  the amount o r  k i nd  o f  work they can do a re  

found t o  experience less  wage growth than those wi thout  a  work 'limitation* 

And wage growth i s  found t o  be p o s i t i v e l y  re la ted  t o  residence i n  a  metropol i tan 

area, perhaps because o f  ex terna l  i t i e s  associated w i t h  urbanization. Other 

variables, e.g., union status, s t i l l  remain unrelated t o  wage growth. And of 

inportance f o r  t h i s  study, once again no associat ion f s  found between f i r m  

s i z e  and wage growth. 8 



Intercept  
Large Firm 
Fem 
Black 
Span' 
Mar 
Health 
B A 
MA 
Uni on 
SMSA 
South 
Man 
Tran 
Ret 
Prof 
Cler 
Mech 
Yrs Worked 
Yrs worked2 

Fem x Large Firm 
BA x Large F i r m  
MA x Large Firm 
Black x Large Firm 
Span x Large Firm 
Mar x Large Firm 
Mar x Fem 

~2 
F Ratio 
Prob > F 

Table 2 

Regressi on Results: Wage Growth 
Over 16 Months, SIPP Waves 1-4, 

1984 Panel (Excluding Imputations) 

Regression Equati onsa- 

Mean - Model LC Model 1 D  Model 2B 

1.506* 
.212* 

-.194* 
.lo5 

0.066 
.084*** -. 103** 
.246* 
.241* 
.126* 
.076* 
052* 

,061** 
.120** -. 132* 
.351* 
.223* 
.249* 
.026* -. 0004* 

a Dependent var iable  i s  4, w i n  Models 1 C  and 10 and In w i n  Model 28. 

* Signif icant  a t  1% level. 
++ Signif icant  a t  5% level. 

*** Signif icant  a t  19% level. 

Sanple size 1,891. 



I n  order t o  determine whether firm s ize  i n d i r e c t l y  a f fec ts  wage growth, f4odel 

1C was expanded t o  include several i n t e rac t i on  e f fec ts .  Even though no d i r e c t  

1 i nk  betweeen f i r m  s i ze  and wage growth has been found, i t  i s  possib le t h a t  

t h e  re la t ionsh ip  between, say, gender and wage growth i n d i r e c t l y  depends on 

whether ind iv idua ls  are employed i n  a small o r  la rge f i r m .  For exanple, i t  

might be argued t h a t  women have more oppor tun i t ies  f o r  advancement i n la rge  

f i rms beacuse of the  d i  vers i  f i ed occupati ona1 s t ruc tu re  of such fi rms . 
To t e s t  whether p a r t i c u l a r  groups o f  workers experience greater wage growth 

i n  firms of d i f f e r e n t  s i ze  the education, race, Spanish o r ig in ,  gender, and 

mar i ta l  s ta tus var iables were in te rac ted  w i t h  t he  f i r m  s i ze  variable. Based 

on the  resu l t s  o f  Model 1D the  only i n d i r e c t  e f f e c t  on wage growth t h a t  i s  

s t a t i s t i c a l l y  s i g n i f i c a n t  i s  the  one between f i r m  s i z e  and having a Bachelor's 

degree. Re1 a t i v e  t o  those who d i d  not  complete college, ind iv idua ls  w i t h  a 

Bachelor's degree increased t h e i r  wage r a t e  by an add i t i ona l  $1.41 an hour 

over t he  16 month per iod i f  they worked i n  a small f i r m  ra ther  than a la rge  

one. A p laus ib le  explanation f o r  t h i s  outcome i s  t h a t  i n  small f i  rms less  

educated persons may not  be able t o  t r ans la te  general t r a i n i n g  i n t o  greater 

product i  v i  t y  and b e t t e r  educated persons may have such speci a1 i zed know1 edge 

t h a t  spec i f i c  t r a i n i n g  o f f e r s  them the  most rewarding channel, but not  neces- 

s a r i l y  the  most remunerative one, f o r  expanding on s k i l l s  learned i n  a formal 

educational set t ing.  

From Model 1D i t  i s  a1 so appears t h a t  women, b1 acks, Hispanics, and married 

persons experience t h e  same wage growth whether they work i n  a small f i r m  o r  

l a rge  f irm. O f  some i n t e r e s t  t h e  l a s t  i n t e rac t i on  terms i n  Models 28 and 10 

i nd i ca te  t he  a1 though married persons, re1 a t i  ve t o  nonmarri ed persons, earn 

l ess  i f  they are women, the re  i s  no re la t ionsh ip  between wage growth and the  



gender o f  married persons, suggesting t h a t  women receive less t r a i n i n g  than 

men because of t h e i r  gender ra ther  then t h e i r  mar i ta l  status. 

It should be noted t h a t  whi le  no re la t ionsh ip  i s  found between f i r m  s i ze  and 

wage growth, t h i s  can not be taken t o  imply t h a t  Leighton and Mincer's f inding,  

i .e., t h a t  the  minimum wage adversely impacts on t r a i n i ng ,  i s  put  i n  question. 

Tra in ing may be i n h i b i t e d  i n  low wage, small f i rms but  not a l l  small f i rms  pay 

low wages. Our f i nd ings  only i nd i ca te  t ha t  f o r  workers w i t h  t he  same charac- 

t e r i s t i c  wage growth i s  no less  i n  t he  average small f i r m  than i n the average 

la rge  f i r m .  S I P P  does not  provide informat ion on t he  average wage pa id  by the  

f irms i n  which respondents are employed and hence t h i s  aspect of human cap i t a l  

formation, i.e., whether wage growth i s  less  i n  low wage, small f irms than i n  

h igh wage, small f i rms, could not  be examined. As mentioned no f i r m  s i ze  ef fect  

on wage growth i s  apparent when 1 ow and high wage f i rms  are grouped together 

w i t h i n  f i r m  s i ze  classes. 

The reader i s  cautioned t h a t  i n  assessing these r e s u l t s  the  h i s t o r i c a l  context 

of t he  U.S. economy a t  the  t ime the  survey data were co l lec ted  should not  be 

ignored. The economy was j u s t  beginning t o  recover from t h e  1982 recession. 

The e f fec t  o f  t h a t  recession on subsequent wage growth i n small and l a rge  

firms i s  not self-evident. Nonetheless t h e  SIPP data do provide a basis f o r  

a t  l e a s t  a t e n t a t i  ve conclusion regarding t he  re1 a t ionsh i  p between f i r m  s i z e  

and i n d u s t r i a l  t ra in ing .  

S t i l l  another caveat t h a t  should be borne i n  mind i s  t h a t  t h e  data pe r t a i n  t o  

! money earnings ra ther  than compensation and, hence, omit empl oyer cont r ibut ions 

u t o  hea l th  insurance, 1 i f e  insurance, p r i va te  pension plans, and other  nonwage 

compensation which may be re la ted  t o  f i r m  size. Due t o  lack of in format ion 

1 about employer costs f o r  f r i n g e  bene f i t s  fur ther  refinement of the  data i s  not 

possi b l  e. 



6. Concl us i  on 

I n  t h i s  study absolute wage growth i s  used t o  proxy a l l  forms o f  on-the-job 

t r a i n i n g  whether spec i f i c  o r  general and whether informal o r  formal. Empi r- 

i c a l  regression models are estimated t o  determine how f i r m  s i ze  a f f ec t s  wage 

growth. As expected ho ld ing f i r m  s i ze  and other  var iables constant wage growth 

was found t o  depend on a worker's l eve l  of education, gender, and amount of 

work experience. 

The major conclusion o f  t he  study i s  t h a t  workers who are otherwise a l i k e  

experience the  same wage growth whether they work f o r  a small f i r m  o r  l a rge  

one. While la rge f i rms do more spec i f ic  t ra in ing ,  small f i rms do more general 

t r a i n i ng ;  on balance the  t o t a l  amount of t r a i n i n g  i s  t he  same i n  both groups 

Of firms. It a lso appears t h a t  workers w i t h  given charac te r i s t i cs  receive t h e  

same amount o f  t r a i n i n g  i r r espec t i ve  o f  the  s i ze  o f  the  f i r m  a t  which they 

work. The one exception per ta ins  t o  ind iv idua ls  who have a Bachelor's degree 

(but not a higher degree). Rela t ive  t o  workers without a co l lege degree, 

those w i t h  only a Bachelor's degree have higher wage growth if they work a t  a 

small f i r m  than if they work a t  a la rge  one. 

Of methodological i n t e r e s t  our study indicates t h a t  t he  imputat ion of missing 

val ues i n  1 ongi t u d i  na l  household surveys can introduce e r ro rs  i n t o  t he  data 

which lead t o  r esu l t s  t h a t  d i f f e r  from expectations. Fortunately t he  data of 

t h i s  study permit one t o  d i s t i ngu i sh  between reported and imputed data. 



FOOTNOTES 

1 Tra in ing was found t o  be more prevalent among large f i rms than small ones 
when prevalency was a lso measured by the  p robab i l i t y  o f  a  f i rm ' s  most recent 
h i  r e  recei v i  ng informal t r a i n i n g  by management, informal t r a i n i n g  by co- 
workers, and t r a i n i n g  i nvo l v i ng  watching others do t h e i r  job. 

2 The c r i t e r i o n  o f  ac tua l l y  working 35 hours o r  more per week covers a l l  jobs. 
Hence, some ind iv idua ls  are included who may have worked more than 35 hours 
a  week as a  r e s u l t  o f  having moon1 i ghted a t  a  second job. Such i nd i v i dua l s  
would have also had t o  usua l l y  work 35 hours o r  more a t  t h e i r  primary job 
fo r  inc lus ion  i n  t he  analysis. 

The independent var iables u t i  1  i zed  i n  t h e  model are l i s t e d  i n  t h e  Appendix , 
Table. 

An a l t e rna t i ve  explanation i s  suggested by Mincer (1981), namely, t h a t  a  
la rger  proport ion o f  union workers' compensation i s i n  the  form of f r inge 
benefits, inc lud ing pension benef i ts ,  which reduces t h e i r  propensity t o  
leave an employer and, hence, i n h i b i t s  the  incent ive f o r  undertaking general 
t ra in ing .  

Leighton and Mincer and S c h i l l e r  inc lude only men i n  t h e i r  study and ne i the r  
Barron, Black, and Lowenstein o r  Keeley report  how gender a f f ec t s  wage growth. 

For a  re la ted  discussion see L i l l a r d ,  Smith, and Welch (1986). 

7 The remaining models i n  Table 2 are a lso estimated using the  nonimputed data. 

8  A s im i l a r  f i n d i n g  i s  obtained when wage growth i s  measured i n  r e l a t i v e  terms 
by I n  ( w l l w o ) ,  using t he  imputed observations and excluding them. I n  both 
instances the  t-values f o r  the  f i r m  s i ze  var iab le  f e l l  short  of s t a t i s t i c a l  
s igni f icance a t  the . l o  s ign i f i cance  1 eve1 . 
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Variable Name 

Large Firm 

Fern 

B l  ack 

Span 

Mar 

Health 

Union 

SMSA 

South 

Appendi x Tab1 e 

Independent Variables i n  the Wage 
Growth Regression Equations 

Descr ipt ion 

Equals 1 i f  number o f  employees i s  over 100; 
0 otherwise 

Equals 1 i f  female; 0 otherwise 

Equals 1 if black; 0 otherwise 

Equals 1 i f  Hispanic; 0 otherwise 

Equals 1 if married, spouse present; 0 otherwise 

Equals 1 i f  disabi  1 i t y  which l i m i t s  t h e  k i n d  of 
amount of work t ha t  can be done; 0 otherwise 

Equals 1 if Bachelor's degree; 0 otherwisea 

Equals 1 i f  Master's degree, Ph.D., o r  p r o f e ~ s i o n a l  
degree; 0 otherwisea 

Equals 1 if covered by a union contract ;  0 otherwise 

Equals 1 i f  metropol i tan area; 0 otherwise 

Equals 1 if sta te  i n  the  South; 0 otherwise 

a Degree a t ta ined  base group -- less than a Bachelor's degree. 



Appendi x Tab1 e (cont 'd ) 

Variable Name 

Man 

Tran 

Ret Pers 

Prof 

C l  e r  

Mech 

Yrs Worked 

Independent Variables i n  the  Wage 
Growth Regression Equations 

Descr ipt ion 

Equal s 1 i f  mining; construct ion; and manufacturing ; 
0 otherwiseb 

Equal s 1 i f  t ranspor ta t i  on, c o m n i  c a t i  ons, and 
other pub l i c  u t i l i t i e s ;  0 o then i seb  

Equals 1 i f  r e t a i l  t rade;  persona1 service, 
entertainment , and recreat ion services ; 0 otherwi seb 

Equal s 1 if executi  ve, admi n i  s t  r a t i  ve, manageri a1 ; 
professional speci a1 ty  ; and technica l  and re la ted  
support occupati ons ; 0 otherwi seC 

Equal s 1 i f sales and admi n i  s t  r a t  i ve support, 
i nc lud ing  c l e r i c a l  occupations ; 0 o t h e n i  sec 

Equal s 1 i f  mechanics and repai r e r s  , const ruct i  on 
and ex t rac t  i ve ; prec is ion production occupations ; 
0 otherwi sec 

Number o f  years worked s i x  months o r  more since 
f i r s t  year worked s i x  s t r a i g h t  months o r  longer 

b Indust ry  base group -- wholesale trade; finance, insurance.' rea l  estate; 
busi  ness and repai  r serv l  ces; and profess i  onal and re1 ated serv i  ces. 

Occupation base group -- aachl ne operators, assemblers and inspectors ; 
Servi ce occupat i ons , except household ; t ranspor ta t i  on and materi  a1 
m v i  ng ; hand1 ers  , equi pment cleaners, he1 pers, laborers ; and f arIUing, 
forestry, and f i s h i n g  occupations (excluding those i n  agr icul ture) .  




