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Abst rac t  

Th i s  s t u d y  a n a l y z e s  t h e  impact of minimum wages on t h e  e d u c a t i o n a l  and 

o c c u p a t i o n a l  c h o i c e s  of  Maryland h igh  schoo l  g r a d u a t e s  from 1951 though 

1969. ~ n d i v i d u a l s  a r e  assumed t o  choose an o c c u p a t i o n a l  o r  e d u c a t i o n a l  

o p t i o n  s o  a s  t o  maximize expected l i f e t i m e  u t i l i t y .  Minimum wages a r e  

assumed t o  a f f e c t  t h i s  c h o i c e  i n  t h r e e  ways: minimum wages a l t e r  t h e  

d i s t r i b u t i o n  of e a r n i n g s  i n  each occupa t ion ,  t h e y  a l t e r  t h e  l e n g t h  of  t ime 

r e q u i r e d  t o  f i n d  a  job i n  each o c c u p a t i o n  and t h e y  a l t e r  t h e  amount of  

on-the-job t r a i n i n g  ~ r o v i d e d  i n  each occupa t ion .  We deve lop  a  s imple  model 

which embeds t h e s e  minimum wage e f f e c t s  i n  a  sys tem of e q u a t i o n s  

r e p r e s e n t i n g  t h e  range of  a c t i v i t i e s  a v a i l a b l e  t o  h igh  schoo l  g r a d u a t e s .  

The a c t i v i t i e s  s t u d i e d  i n c l u d e  e n r o l l i n g  i n  one- to- three  y e a r  v o c a t i o n a l  o r  

t e c h n i c a l  c o l l e g e s ;  e n r o l l i n g  i n  a  four-year  c o l l e g e ;  s e l e c t i n g  one of s i x  

o c c u p a t i o n s :  professional/managerial, c l e r i c a l / s a l e s ,  c r a f t s ,  

o p e r a t i v e / l a b o r e r ,  s e r v i c e ,  o r  farming;  o r  remaining unemployed. We 

e s t i m a t e  t h i s  system of e q u a t i o n s  s e p a r a t e l y  f o r  male and female h igh  schoo l  

g r a d u a t e s .  

The r e s u l t s  i l l u s t r a t e  t h a t  t h e  e f f e c t s  of minimum wages v a r y  w i t h  t h e  

l e v e l  of school  q u a l i t y  and home i n p u t s .  Graduates  of b e t t e r  s c h o o l s  o r  

from w e a l t h i e r  schoo l  d i s t r i c t s  b e n e f i t  from i n c r e a s i n g  minimum wages 

through i n c r e a s e d  job o p p o r t u n i t i e s  whereas t h o s e  from poore r  q u a l i t y  

s c h o o l s  and poore r  schoo l  d i s t r i c t s  a r e  harmed. There i s  some ev idence  t h a t  

an i n c r e a s e  i n  t h e  minimum wage reduces  on-the-job t r a i n i n g  o p p o r t u n i t i e s  i n  

o c c u p a t i o n s  and hence induces  i n d i v i d u a l s  t o  e n t e r  j u n i o r  c o l l e g e s  and 

v o c a t i o n a l  programs. However, we f a i l  t o  f i n d  s t r o n g  ev idence  l i n k i n g  

minimum wages t o  changes i n  e n r o l l m e n t s  a t  four-year  c o l l e g e s  o r  changes i n  

unemployment s t a t u s  i n  t h i s  sample. 



I n t r o d u c t i o n  

Few t o p i c s  i n  l a b o r  economics have been a s  wide ly  s t u d i e d  a s  t h e  

minimum wage. A r e c e n t  su rvey  of t h e  l i t e r a t u r e  ( ~ r o w n  e t  a l . ,  1982) h a s  

111 c i t a t i o n s  on t h e  t o p i c .  Most of t h e s e  s t u d i e s  have a t t empted  t o  measure 

t h e  impact of r a i s i n g  t h e  minimum wage on employment, unemployment, o r  l a b o r  

f o r c e  p a r t i c i p a t i o n .  E s t i m a t e s  of minimum wage e f f e c t s  have been o b t a i n e d  

f o r  t h e  aggrega te  economy and have been d i s a g g r e g a t e d  by age ,  r a c e ,  s e x ,  and 

i n d u s t r y .  A common f i n d i n g  i s  t h a t  t h e  adverse  impacts of minimum wages on 

employment a r e  most s e v e r e  f o r  younger c o h o r t s ,  and p a r t i c u l a r l y  f o r  young 

b l a c k s .  On t h e  o t h e r  hand,  more s k i l l e d  workers a r e  no t  h u r t  and may even 

g a i n  from minimum wages. 
1 

A common e x p l a n a t i o n  f o r  t h e  d i f f e r e n t i a l  impacts  of  minimum wages on 

v a r i o u s  demographic groups  i s  t h a t  t h e s e  groups d i f f e r  i n  t h e i r  ave rage  

l e v e l  of embodied human c a p i t a l .  Presumably t h e  groups most a d v e r s e l y  

a f f e c t e d  by minimum wages w i l l  be  t h o s e  whose s k i l l  l e v e l s  a r e  l o w e s t ,  on 

average .  Thus t h e  young, who have r e l a t i v e l y  low l e v e l s  of b o t h  e d u c a t i o n  

and on-the-job t r a i n i n g ,  w i l l  b e  t h e  most l i k e l y  t o  l o s e  job o p p o r t u n i t i e s ,  

whi le  more h i g h l y  s k i l l e d  workers may g a i n  employment o p p o r t u n i t i e s  through 

s u b s t i t u t i o n  e f f e c t s .  

A second connec t ion  between human c a p i t a l  and t h e  minimum wage i s  

th rough  t h e  o p p o r t u n i t y  f o r  on-the-job t r a i n i n g .  S i n c e  minimum wages 

i n c r e a s e  t h e  c o s t s  of t r a i n i n g  f o r  f i r m s ,  it is commonly hypo thes ized  t h a t  

f i r m s  w i l l  c u t  back on t r a i n i n g  when minimum wages a r e  i n c r e a s e d .  There fo re  

some of  t h e  g a i n s  of minimum wages a r e  r e v e r s e d  through s lower  wage growth.  2  

The lower o p p o r t u n i t y  f o r  employer f i n a n c i a l  t r a i n i n g  coupled w i t h  reduced 

job o p p o r t u n i t i e s  may induce members of  t h e  low-sk i l l ed  demographic groups 



t o  seek se l f - f inanced  t r a i n i n g  through voca t iona l ,  jun ior  co l l ege ,  o r  

c o l l e g e  o p p o r t u n i t i e s .  3 

This  paper examines t h e  en t ry- leve l  occupat ional  and educa t iona l  

dec i s ions  of success ive  cohor t s  of high school gradua tes .  It seeks t o  

answer s e v e r a l  ques t ions  t h a t  have not been adequately addressed i n  t h e  

l i t e r a t u r e .  F i r s t ,  we s tudy whether changes i n  minimum wages a l t e r  t he  mix 

of  occupat iona l  e n t r y  dec i s ions .  Previous s t u d i e s  have not  considered t h e  

d i s t r i b u t i o n a l  impacts of minimum wages on occupat ional  choice .  Second, we 

i n v e s t i g a t e  t h e  ex t en t  t o  which minimum wages i nc rease  t h e  i ncen t ive  t o  seek 

postsecondary educat ion.  Our i nc lu s ion  of voca t iona l  and junior  c o l l e g e  

t r a i n i n g  i s ,  t o  our knowledge, unique t o  our s tudy.  Third,  we determine 

whether d i f f e r e n c e s  i n  endowments of school q u a l i t y  or  family i npu t s  i n t o  

human c a p i t a l  production and t h e  r e s u l t i n g  he te rogene i ty  i n  s k i l l s  r e s u l t  i n  

d i f f e r e n t i a l  impacts of minimum wages. 

The study makes use of an e x p l i c i t  model of occupat ional  choice  under 

unce r t a in ty .  An agent dec ides  which occupat ion o r  t r a i n i n g  opt ion  t o  

s e l e c t ,  g iven knowledge of h i s  cu r r en t  l e v e l  of human c a p i t a l ,  t h e  moments 

of t he  d i s t r i b u t i o n  of earn ings  per u n i t  of human c a p i t a l  i n  a l l  occupat ions 

and educa t ion  c a t e g o r i e s ,  and t h e  l e v e l  and coverage of t h e  minimum wages 

ac ros s  a l l  occupat ions.  By spec i fy ing  the  form of t he  u t i l i t y  func t ion ,  we 

a r e  a b l e  t o  de r ive  s t r u c t u r a l  occupat iona l  supply equa t ions  t h a t  a l low us t o  

e x t r a c t  t he  impact of minimum wage pol icy  on occupat iona l  choice.  

Occupat ional  dec i s ions  should r e f l e c t  t h e  agen t ' s  percept ions  of t h e  e f f e c t s  

of  minimum wages on on-the-job t r a i n i n g  o p p o r t u n i t i e s ,  on t h e  d i s t r i b u t i o n  

of earn ings  per u n i t  o f  human c a p i t a l ,  and on the  length  of job search .  

Therefore ,  we may i m p l i c i t l y  o b t a i n  e s t ima te s  of t he se  e f f e c t s  by observing 



how t h e  d i s t r i b u t i o n  of  o c c u p a t i o n a l  c h o i c e  v a r i e s  i n  r esponse  t o  changes i n  

t h e  minimum wage i n  t h e  c o n t e x t  of  our  s t r u c t u r a l  model. 

Mod e  1 

We assume t h a t  a g e n t s  l i v e  f o r  two p e r i o d s .  I n  t h e  f i r s t  p e r i o d ,  t h e  

agen t  s p e c i a l i z e s  i n  p roduc t ion  of  human c a p i t a l .  I n  t h e  second p e r i o d ,  t h e  

i n d i v i d u a l  i n i t i a l l y  accumulates  on-the-job t r a i n i n g  o r  o t h e r  occupat ion-  

s p e c i f i c  t r a i n i n g ,  such a s  e d u c a t i o n  o r  v o c a t i o n a l  t r a i n i n g ,  and t h e n  works 

f u l l  t ime i n  t h e  o c c u p a t i o n  f o r  t h e  remainder of  t h e  p e r i o d .  I n  t h i s  s t u d y ,  

we t r e a t  t h e  c o l l e g e  o r  v o c a t i o n a l  t r a i n i n g  c h o i c e  a s  i f  i t  was a n  

o c c u p a t i o n a l  c h o i c e .  For t h i s  r eason ,  we u s e  t h e  more g e n e r a l  term 

" a c t i v i t i e s "  t o  r e p r e s e n t  t h e  range of  o c c u p a t i o n a l  o r  e d u c a t i o n a l  c h o i c e s  

a v a i l a b l e  t o  i n d i v i d u a l s  who have j u s t  completed high schoo l .  

L i f e  e a r n i n g s  from each a c t i v i t y  a r e  n o t  known w i t h  c e r t a i n t y ,  b u t  t h e  

moments of  t h e  d i s t r i b u t i o n  o f  e a r n i n g s  a r e  known. A t  t h e  beg inn ing  o f  

p e r i o d  two, t h e  agent  d e c i d e s  which a c t i v i t y  t o  choose s o  a s  t o  maximize 

l i f e t i m e  expec ted  u t i l i t y ,  based on human c a p i t a l  accumulated i n  pe r iod  one 

and t h e  t r a i n i n g  o p p o r t u n i t i e s  and t h e  e a r n i n g s  d i s t r i b u t i o n s  a c r o s s  a l l  

a c t i v i t i e s .  The minimum wage a l t e r s  t h e  p r o b a b i l i t y  o f  choosing an a c t i v i t y  

through i t s  impact on t h e  wage d i s t r i b u t i o n ,  on t h e  w a i t i n g  t ime  t o  o b t a i n  a  

job i n  t h e  occupa t ion ,  and on t h e  on-the-job t r a i n i n g  o p p o r t u n i t i e s  i n  t h e  

o c c u p a t i o n .  

A t  t h e  end o f  p e r i o d  one,  an i n d i v i d u a l  h a s  an endowment of  human 

c a p i t a l  o b t a i n e d  i n  schoo l .  This  s t o c k  of  human c a p i t a l  may not  be  e q u a l l y  

a p p l i c a b l e  t o  a l l  a c t i v i t i e s ,  s o  we d e s i g n a t e  t h e  human c a p i t a l  s p e c i f i c  t o  

a c t i v i t y  i a s  h i .  The i n d i v i d u a l  a l s o  h a s  an endowment of  wea l th  from 

p e r i o d  one e q u a l  t o  Y 
1 ' 

I n  p e r i o d  two, t h e  i n d i v i d u a l  s e l e c t s  an  a c t i v i t y .  The a c t i v i t y  w i l l  

f u r t h e r  endow t h e  i n d i v i d u a l  wi th  a c t i v i t y - s p e c i f i c  human c a p i t a l ,  h  2i, 



which r e p r e s e n t s  on-the-job t r a i n i n g  o r  e d u c a t i o n  a s s o c i a t e d  w i t h  a c t i v i t y  

i. Earn ings  i n  t h e  a c t i v i t y  a r e  determined by t h e  i n d i v i d u a l ' s  s t o c k  o f  

human c a p i t a l ,  h .  = hl i  + h2i,  and t h e  e a r n i n g s  p e r  u n i t  of  human c a p i t a l ,  
1 

W . .  The i n d i v i d u a l  u s e s  h i s  pe r iod  two e a r n i n g s  a long  w i t h  h i s  w e a l t h  
1 

c a r r i e d  o v e r  from p e r i o d  one t o  purchase  consumer goods i n  p e r i o d  two. In  

t h e  absence of any beques t  mot ive ,  t h e  i n d i v i d u a l  s e t s  consumption i n  p e r i o d  

two, C 2 i ,  e q u a l  t o  t o t a l  income a v a i l a b l e  i n  a c t i v i t y  i i n  p e r i o d  two, 

W.h. + Y 
1 1  1 ' 

I f  e a r n i n g s  p e r  u n i t  of  human c a p i t a l  a r e  known w i t h  c e r t a i n t y ,  t h e  

i n d i v i d u a l  chooses  a c t i v i t y  i s o  a s  t o  maximize l i f e t i m e  e a r n i n g s  and t h u s  

l i f e t i m e  u t i l i t y .  I n  g e n e r a l ,  e a r n i n g s  i n  a c t i v i t y  i w i l l  n o t  be known w i t h  

c e r t a i n t y .  Fu tu re  l a b o r  demand and supp ly  c o n d i t i o n s  a r e  unknown, a s  a r e  

f u t u r e  h o u r s  of  work a v a i l a b l e  i n  t h e  a c t i v i t y .  F i n a l l y ,  t h e  i n d i v i d u a l  

w i l l  n o t  know h i s  degree  of luck o r  s u c c e s s  i n  t h e  a c t i v i t y .  Th i s  i m p l i e s  

t h a t ,  w h i l e  t h e  i n d i v i d u a l  can  obse rve  t h e  d i s t r i b u t i o n  of e a r n i n g s  i n  t h e  

a c t i v i t y ,  t h e  i n d i v i d u a l  cannot  know w i t h  c e r t a i n t y  where he  w i l l  end up i n  

t h a t  d i s t r i b u t i o n .  

The i n d i v i d u a l ' s  c h o i c e  is  t h e r e f o r e  t o  choose an a c t i v i t y  s o  a s  t o  

maximize expec ted  u t i l i t y  i n  p e r i o d  two, g iven  knowledge of  h i s  s t o c k  of  

a c t i v i t y - s p e c i f i c  human c a p i t a l  produced i n  p e r i o d  one,  t h e  a v a i l a b i l i t y  of  

f u r t h e r  human c a p i t a l  accumulat ion i n  pe r iod  two, and t h e  d i s t r i b u t i o n  of 

e a r n i n g s  p e r  u n i t  of human c a p i t a l .  The c h o i c e  may be w r i t t e n  a s  

( 1 )  maximize E { u ~ ( c ~ ~ ) }  = E  {ui(y1 + wihi)}. 

Minimum wages a f f e c t  t h e  expected u t i l i t y  of s e l e c t i n g  an a c t i v i t y  i n  

t h r e e  ways. F i r s t ,  minimum wages may a l t e r  t h e  d i s t r i b u t i o n  of e a r n i n g s  p e r  

u n i t  of  human c a p i t a l  i n  t h e  a c t i v i t y .  We cannot  p r e d i c t  a  p r i o r i  t h e  - 
d i r e c t i o n  of  change i n  t h e  moments of  t h e  d i s t r i b u t i o n  of  e a r n i n g s  i n  t h e  



a c t i v i t y .  Some workers w i l l  work longer hours and o t h e r s  w i l l  work s h o r t e r  

hours  a s  f i rms a d j u s t  t h e i r  s k i l l - s p e c i f i c  labor  demand t o  t h e  presence of 

minimum wages.4 To t h e  ex t en t  t h a t  s p i l l o v e r  from t h e  covered t o  t h e  

uncovered s e c t o r s  of t he  occupation occurs ,  wages i n  the  uncovered s e c t o r  of  

t h e  occupat ion w i l l  be  depressed a s  minimum wages i n  t h e  covered s e c t o r  a r e  

increased .  

A second e f f e c t  i s  t h a t  minimum wages may a l t e r  t h e  amount of on-the- 

job t r a i n i n g  a v a i l a b l e  i n  an occupat ion.  To t h e  ex t en t  t h a t  minimum wages 

i nc rease  t he  f i rm ' s  c o s t s  of providing t r a i n i n g ,  firms w i l l  reduce t h e i r  

investment i n  t he  human c a p i t a l  of t h e i r  employees .) This lowers t h e  amount 

of  hZi a v a i l a b l e  i n  t h e  occupat ion,  lowering t h e  l i f e t i m e  human c a p i t a l ,  h i ,  

and l i f e t i m e  earn ings ,  Wihi, i n  t h e  occupat ion.  

The t h i r d  e f f e c t  of minimum wages on expected u t i l i t y  i s  t o  a l t e r  t h e  

wai t ing  time o r  search c o s t s  assoc ia ted  with f ind ing  a  job i n  a c t i v i t y  i. 

I f  new e n t r a n t s  must wai t  f o r  premium jobs i n  a  given occupat ion,  minimum 

wages may a l t e r  the  length  of wai t ing  t ime. Minimum wages may a l s o  

e s t a b l i s h  queues fo r  jobs i n  t h e  covered s e c t o r  r e l a t i v e  t o  t h e  uncovered 

s e c t o r .  New e n t r a n t s  i n t o  t he  occupation may "wait" i n  t h e  uncovered s e c t o r  

f o r  openings t o  develop i n  t h e  covered s e c t o r .  

The s tandard argument i s  t h a t  increas ing  the  minimum wage inc reases  t h e  

length  of t h e  queue. In f a c t ,  t h e  e f f e c t  of minimum wages i s  more complex 

and depends upon the  l e v e l  of human c a p i t a l  embodied i n  t he  job e n t r a n t .  I f  

t h e  job e n t r a n t  has  a  high l e v e l  of s k i l l  r e l a t i v e  t o  t h e  minimum wage (due 

perhaps t o  h igh-qua l i ty  school ing o r  high l e v e l s  of household investment i n  

human c a p i t a l  i n  per iod one) ,  minimum wages w i l l  not  lengthen and may 

sho r t en  t he  i n d i v i d u a l ' s  queuing time as  employers s u b s t i t u t e  toward h igher -  

s k i l l e d  app l i can t s  and away from lower-ski l led app l i can t s .  On t h e  o t h e r  



hand, i f  t h e  job e n t r a n t  has  a  low s k i l l  l e v e l  r e l a t i v e  t o  t h e  minimum wage, 

t h e  p e r s o n ' s  queuing t ime w i l l  l eng then .  I n  o t h e r  words, we p o s i t  t h a t  f o r  

an  i n d i v i d u a l  w i t h  human c a p i t a l  h l i ,  l e n g t h  of queue, q i ,  w i l l  f a l l  a s  t h e  

minimum wage, , i n c r e a s e s  u n t i l  t h e  minimum wage e q u a l s  t h e  marg ina l  

p roduc t  a s s o c i a t e d  w i t h  h  l i '  
T h e r e a f t e r ,  we expect  t h a t  t h e  i n d i v i d u a l ' s  

w a i t i n g  t ime w i l l  i n c r e a s e  a s  t h e  gap between t h e  minimum wage and t h e  

i n d i v i d u a l ' s  marginal  product  r i s e s .  This r e l a t i o n s h i p  is  i l l u s t r a t e d  i n  

F i g u r e  1. 

Adding t h e  e f f e c t s  of minimum wages t o  ( I ) ,  we have 

( 2 )  maximize E { u ~ [ Y ~ + w ~ ( M w ~ ) ~ ~ ( M w ~ ) ,  qi(MWi)]} . 
Equat ion ( 2 )  r e p r e s e n t s  t h e  expected u t i l i t y  from consumption i n  a c t i v i t y  i ,  

t a k i n g  i n t o  account t h e  d i s u t i l i t y  from w a i t i n g  i n  queues a s s o c i a t e d  w i t h  

occupa t ion  i. 

I n  o r d e r  t o  make t h e  t h e o r y  e m p i r i c a l l y  t r a c t a b l e  and t h u s  d e r i v e  

e x p l i c i t  e m p i r i c a l  measures of t h e  e f f e c t s  of minimum wages on a c t i v i t y  

c h o i c e ,  i t  is  necessa ry  t o  impose a d d i t i o n a l  s t r u c t u r e  on e q u a t i o n  ( 2 ) .  We 

assume an e x p o n e n t i a l  u t i l i t y  f u n c t i o n  of t h e  form: 

( 3 )  U i  = a ' X .  - +qi  - B exp(-yW.h. - Y1), 
1 1 1  

where X .  is a  v e c t o r  of v a r i a b l e s  measuring t h e  hedonic  a t t r i b u t e s  o f  
1 

a c t i v i t y  i, a i s  a  v e c t o r  of t a s t e  parameters  a s s o c i a t e d  w i t h  t h e s e  hedonic  

a t t r i b u t e s ,  + is  a  t a s t e  parameter  f o r  w a i t i n g  t ime,  B is  a  t a s t e  parameter  

f o r  consumption, and y  is  a  measure of a b s o l u t e  r i s k  a v e r s i o n .  $, B and y 

a r e  assumed t o  be p o s i t i v e .  The i n d i v i d u a l  i s  assumed t o  know X i ,  q i ,  h i ,  

and Y w i t h  c e r t a i n t y ,  b u t  he knows on ly  t h e  d i s t r i b u t i o n  of W i .  Equat ion 1 

( 3 )  h a s  s e v e r a l  i n t u i t i v e l y  appea l ing  i m p l i c a t i o n s .  It is  a  monoton ica l ly  

i n c r e a s i n g  concave f u n c t i o n  i n  consumption. U t i l i t y  a s y m p t o t i c a l l y  

approaches a ' X .  - +qi ,  t h e  i n d i v i d u a l ' s  t a s t e s  f o r  a c t i v i t y  i, a s  W .  
1 1 

approaches i n f i n i t y .  I n d i v i d u a l s  f a c i n g  t h e  same wage d i s t r i b u t i o n  



7 

FIGURE 1 

qi is the length of an applicant's queue for covered sector jobs in 

occupation i. MWi is the minimum wage in occupation i. hli is the 

applicant's human capital, measured in terms of his marginal productivity. 



may choose d i f f e r e n t  a c t i v i t i e s  due t o  he te rogene i ty  i n  a c t i v i t y - s p e c i f i c  

s k i l l s ,  weal th ,  degree of r i s k  avers ion ,  o r  t a s t e s  f o r  t he  occupat ion.  

Heterogenei ty  i n  t a s t e  becomes more important i n  exp la in ing  a c t i v i t y  choice 

as  the  degree of r i s k  aversion r i s e s ,  as  wealth r i s e s ,  a s  t he  t a s t e  f o r  

consumption f a l l s  and a s  human c a p i t a l  f a l l s .  In the  l i m i t ,  a c t i v i t y  choice 

w i l l  depend only on t a s t e  as  e i t h e r  Y1 o r  y approaches i n f i n i t y  and a s  

e i t h e r  h .  o r  B equals  zero .  In  o the r  words, agents  who base t h e i r  a c t i v i t y  
1 

choice  s o l e l y  on t a s t e  w i l l  be those who a r e  extremely wealthy or  extremely 

r i s k  averse ,  o r  those who have no marketable s k i l l s  o r  those who de r ive  no 

u t i l i t y  from consumption. 

Because t he  i nd iv idua l  knows Y1, Xi and qi with c e r t a i n t y ,  we can take 

t h e  expec ta t ion  of U. a s  
1 

where B = B exp (-Y ) and E i s  t h e  expec ta t ion  opera tor .  We can 
1 1 

approximate t h e  expected u t i l i t y  from a c t i v i t y  i by tak ing  a MacLaurin 

s e r i e s  expansion about yh . Assuming t h a t  the  d i s t r i b u t i o n  of Wihas a t  
i 

l e a s t  rn moments, we have 

where BISi  is  the  e r r o r  of our approximation. Equation ( 5 )  shows t h a t  t h e  

expected u t i l i t y  from s e l e c t i n g  a c t i v i t y  i depends on t h e  hedonic 

c h a r a c t e r i s t i c s  of a c t i v i t y  i and on the  m moments of t he  earn ings  

2 d i s t r i b u t i o n  of occupat ion i, E(Wi), E(wi), . . . , E ( w ~ ) .  The f i r s t  moment of  

t he  d i s t r i b u t i o n  w i l l  i nc rease  expected u t i l i t y .  The second moment of t h e  

d i s t r i b u t i o n  w i l l  decrease expected u t i l i t y .  A p o s i t i v e  (nega t ive)  t h i r d  



moment w i l l  i nc rease  (decrease)  expected u t i l i t y .  

The p r o b a b i l i t y  of s e l e c t i n g  a c t i v i t y  i over another  a c t i v i t y  n depends 

upon t h e  r e l a t i v e  expected u t i l i t y  of s e l e c t i n g  the  a c t i v i t i e s .  This 

p r o b a b i l i t y  may be w r i t t e n  

To de r ive  an es t imable  form of ( 6 ) ,  i t  i s  necessary t o  spec i fy  t he  

d i s t r i b u t i o n  of the  e r r o r  terms S i  and 5,. It i s  convenient t o  assume t h a t  

t he se  random v a r i a b l e s  have independent Weibull d i s t r i b u t i o n s .  This a l lows 

us  t o  de r ive  equat ions f o r  n-1 equat ions which show t h e  logari thm of t h e  

odds of s e l e c t i n g  an a c t i v i t y  over an a r b i t r a r y  nth a c t i v i t y .  The equa t ion  

i a ' 
(7 )  log ( -1 = C [- 

k! 
Pn k= 1 

f o r  i = 1,  2 ,  3,  ...., n-1. 

Although t h e  i nd iv idua l  knows h.  Xi and q. t he se  a r e  not d i r e c t l y  
1 ' 1 ' 

observable  by the  econometrician. We must t h e r e f o r e  p o s i t  some underlying 

func t iona l  r e l a t i o n s h i p  between these  unobservables and some measurable 

ins t ruments  including t h e  minimum wage. We approximate t h e  

a c t i v i t y - s p e c i f i c  human c a p i t a l  a s  7 

where S i s  a measure of school q u a l i t y  i n  per iod one and H i s  a measure o f  
1 1 

household i npu t s  i n t o  human c a p i t a l  i n  period one. S and H c o n t r o l  f o r  
1 1 



human c a p i t a l  product ion i n  period one. The minimum wage MW i s  a  con t ro l  

fo r  human c a p i t a l  product ion i n  per iod two. I f  minimum wages reduce a  

f i r m ' s  i ncen t ive  t o  provide on-the-job t r a i n i n g ,  then inc reas ing  t h e  minimum 

wage i n  a c t i v i t y  i should reduce a c t i v i t y  i s p e c i f i c  human c a p i t a l .  

Waiting time fo r  premium jobs o r  covered s e c t o r  jobs i n  a c t i v i t y  i i s  

a l s o  a  func t ion  of the  minimum wage. In  our formulat ion,  

(9) qi  = I T O i  + IT MW l i  i' 

As  argued above, we cannot s i g n  IT without knowledge of t he  l e v e l  of s k i l l  
1 i 

r e l a t i v e  t o  t he  l e v e l  of the  minimum wage. 

The hedonic f a c t o r s  Xi a r e  not  observed d i r e c t l y .  However, such 

f a c t o r s  a r e  un l ike ly  t o  change r ap id ly  over time. To t h e  e x t e n t  t h a t  t he se  

hedonic c h a r a c t e r i s t i c s  a r e  time i n v a r i a n t ,  t h e i r  e f f e c t s  a r e  captured by 

t h e  cons t an t  term i n  t h e  regress ion .  We may a l s o  have v a r i a t i o n  i n  t a s t e s  

f o r  a c t i v i t i e s  across  geographic a r ea s .  These d i f f e r e n c e s  i n  t a s t e s  a r e  

cap tured  by a  v e c t o r  of county-specif ic  dummy v a r i a b l e s ,  Di .  Other pos s ib l e  

proxies  f o r  v a r i a t i o n  i n  t a s t e  such a s  sex,  years  of educa t ion ,  o r  age a r e  

no t  r e l e v a n t  t o  t h i s  study s i n c e  our sample holds  a l l  t h e s e  f a c t o r s  f ixed .  

In  gene ra l ,  we may e s t ima te  equat ion ( 7 )  with any number of moments of  

t h e  d i s t r i b u t i o n  of earn ings  per u n i t  of human c a p i t a l .  In  a p p l i c a t i o n s ,  it 

becomes impossible t o  extend t h e  approximation very f a r .  The problem i s  

t h a t  each added moment of t he  earn ings  d i s t r i b u t i o n  r e q u i r e s  t h a t  we add t h e  

corresponding higher-order  moment of the  human c a p i t a l  product ion process  a s  

we l l .  Using even t h e  simple form i n  equa t ion  (8)  involves  four  i n t e r a c t i o n  

terms with the  f i r s t  moment of t he  earn ings  d i s t r i b u t i o n ,  t e n  i n t e r a c t i o n  

terms with t h e  second moment, twenty i n t e r a c t i o n  terms with t h e  t h i r d  moment 

and so  on. As higher-order  moments of t he  d i s t r i b u t i o n  a r e  admitted t o  t h e  



equat ion ,  problems of m u l t i c o l l i n e a r i t y  become inc reas ing ly  severe ,  

even tua l ly  lead ing  t o  an un inver tab le  moment mat r ix  of t he  r eg re s so r s .  For 

t h i s  reason ,  we cons t ra ined  our e s t ima t ion  t o  inc lude  only t h e  f i r s t  two 

moments of t he  earnings d i s t r i b u t i o n .  

Data 

We e s t ima te  equat ion ( 7 )  by u t i l i z i n g  a  unique and r i c h  s e t  of da t a .  

Each year between 1951 and 1969 the  Maryland S t a t e  Board of Education has  

publ ished d a t a  ( i n  i t s  Annual ~ e p o r t )  on t he  number of high school 

g r adua t e s ,  broken down by sex and by t h e i r  major type of a c t i v i t y  i n  t h e  

year  fol lowing gradua t ion .8  This survey ca tegor ized  gradua tes  i n t o  those  

who cont inued t h e i r  educat ion i n  schools  r equ i r ing  one t o  t h r e e  years  f o r  a  

degree ,  ( j u n i o r  c o l l e g e s ,  voca t iona l  schools ;  a r t ,  music, and drama schools)  

o r  i n  schools  r equ i r ing  four  years  f o r  a  degree ( u n i v e r s i t i e s ;  s t a t e  

t eache r s  c o l l e g e s ) ,  o r  who took jobs broken down i n t o  s i x  occupat iona l  

groups (farming, f i s h i n g ,  and lumbering; ope ra t i ve s  and l abo re r s ;  s e r v i c e  

workers; craf tsmen;  c l e r i c a l  and s a l e s ;  p ro fe s s iona l s  and managers),  and an 

"other" group of those who were not en ro l l ed  o r  employed ( a t  home; 

misce l laneous) .  9  

Our dependent v a r i a b l e  i s  measured a s  the  logari thm of t h e  number of 

persons i n  each a c t i v i t y  group i divided by the  number i n  t he  farmerlfarm 

l a b o r e r  group. We have e i g h t  a c t i v i t i e s  and dependent v a r i a b l e s  f o r  men 

(two enrol lment  c a t e g o r i e s ,  f i v e  occupat ional  employment c a t e g o r i e s ,  and t h e  

"other"  group) but  only seven f o r  women (one l e s s  occupat ion,  a s  discussed 

l a t e r  i n  t h i s  paper ) .  Farming was used as  t he  r e f e r ence  group because t h e r e  

were very few in s t ances  i n  which no one en te red  t h a t  occupation. This was 

computat ional ly  convenient because we did not then have t o  worry about 

d i v i d i n g  by zero. The problem of tak ing  the  log of zero s t i l l  remained i n  

some in s t ances  when the re  were no graduates  taking jobs i n  an occupat ion.  



I n  such c a s e s ,  we s e t  t h e  numerator ' s  ze ro  v a l u e  equa l  t o  0.1.  
10 

D e s c r i p t i v e  s t a t i s t i c s  f o r  t h e  v a r i a b l e s  used i n  our  r e g r e s s i o n  a n a l y s i s  f o r  

men a r e  summarized i n  Table I. 

The measure of school  q u a l i t y  ( s )  used i n  t h i s  s tudy  i s  t h e  r e a l  v a l u e  

of i n s t r u c t i o n a l  s a l a r i e s  p e r  s t u d e n t  e n r o l l e d ,  weighted by a  schoo l  

u t i l i z a t i o n  r a t i o .  To be more s p e c i f i c ,  we d i v i d e d  " s a l a r i e s  and wages f o r  

i n s t r u c t i o n  a t  t h e  secondary l e v e l "  by t h e  number of s t u d e n t s  e n r o l l e d  i n  

t h e  schoo l  d i s t r i c t  and t h e n  expressed  i t  i n  c o n s t a n t  d o l l a r s .  Th i s  v a l u e  

was m u l t i p l i e d  by t h e  a t t endance  r a t e .  I n  o r d e r  t o  t a k e  account o f  t h e  f a c t  

t h a t  a  s t u d e n t ' s  schoo l ing  investment occur red  o v e r  s e v e r a l  y e a r s ,  a  

s ix -year  moving average was computed. 
11 

A measure of average "family" wea l th  (H), which is  used t o  c o n t r o l  f o r  

home i n p u t s  i n t o  e d u c a t i o n a l  p roduc t ion ,  i s  a l s o  a v a i l a b l e  from t h e  Maryland 

S t a t e  Board o f  Educat ion.  The board r e p o r t s  t h e  t o t a l  v a l u e  of p r o p e r t y  

o t h e r  than  c o r p o r a t e  o r  r a i l r o a d  p r o p e r t y  which is  a s s e s s a b l e  f o r  t a x  

purposes  by county school  d i s t r i c t s .  We compute a  s ix -year  moving average 

of r e a l  p r o p e r t y  v a l u e s  per  c a p i t a  as  our  proxy f o r  "A. 1112 

We used n a t i o n a l  income d a t a  from t h e  U.S. Bureau of t h e  Census ( S e r i e s  

P-60) t o  develop our  measures of t h e  d i s t r i b u t i o n  of e a r n i n g s  by occupa t ion  

and school ing .  Income d i s t r i b u t i o n s  by d i s c r e t e  i n t e r v a l s  have been 

pub l i shed  annua l ly  f o r  men and women by major occupa t ion  and by l e v e l  o f  

e d u c a t i o n a l  a t t a i n m e n t .  From t h e s e  d i s t r i b u t i o n s ,  we e s t i m a t e d  t h e  annual 

mean and t h e  second moment of income (each expressed  i n  r e a l  t e rms)  f o r  each 

o f  our  s i x  o c c u p a t i o n a l  groupings  and f o r  persons  complet ing 1-3 y e a r s  o f  

c o l l e g e  and 4 o r  more y e a r s  of c o l l e g e .  13 

U n f o r t u n a t e l y ,  t h e s e  Census Bureau d a t a  do no t  ho ld  c o n s t a n t  t h e  l e v e l  



TABLE I 
DESCRIPTIVE STATISTICS FOR MEN 

Dependent Variable: Log(Pi/pF) 

~rofessionals/~anagers 
Clerical/Sales 
Craftsmen 
Operat ives/Laborers 
Service 
1-3 Year Schools 
4 Year Schools 
Other (unemployed) 

Differences in Income Means ( p  -p ) 
i F 

Mean 

Professionals/~anagers .459 
Clerical/Sales ,213 
Craftsmen ,215 
Operat ives/Laborers ,094 
Service - .023 
1-3 Year Schools .I75 
4 Year Schools .366 
Other (~nem~lo~ed) -.554 

Differences in Income Second Moments (a i-aF) 

~rofessionals/~anagers 
Clerical/Sales 
Craftsmen 
~peratives/Laborers 
Service 
1-3 Year Schools 
4 Year Schools 
Other (unemployed) 

School Quality ( S) 253.473 

Assets (H) 1.869 

Miniumum Wage Index (M'Wi-MWF) 

Professional/Managers 
Clerical/~ales 
Craftsmen 
Operat ivel~aorers 
Service 
1-3 Year Schools 
4 Year Schools 
Other (~nemployment) 

Standard Deviation 



of human c a p i t a l  w i th in  an occupation. As a  consequence, an i nc rease  i n  t h e  

propor t ion  of those who a r e  co l l ege  educated w i l l  tend t o  a l t e r  t h e  

publ ished d i s t r i b u t i o n  of income, even though high school gradua tes  tak ing  

jobs may have experienced no change i n  t h e i r  a c t u a l  income d i s t r i b u t i o n .  

The method of purging t h e  occupat ional  income d i s t r i b u t i o n  d a t a  of 

educa t iona l  a t ta inment  e f f e c t s  was t o  r eg re s s  t he  logari thm of income on t h e  

logar i thm of educat ion,  f o r  each moment of t h e i r  r e spec t ive  d i s t r i b u t i o n s .  

The an t i - logar i thm of t he  r e s i d u a l s  from such a  r eg re s s ion  should y i e l d  t h e  

corresponding income moment purged of t he  educa t ion  e f f e c t  . l4 A s i m i l a r  

procedure was used i n  purging of age e f f e c t s  t h e  means and second moments of 

earn ings  f o r  those completing 1-3 years  and 4+ years  of co l l ege .  That i s ,  

t h e  moments were computed f o r  persons age 25-64 and these  moments were 

regressed  on corresponding moments of t he  age d i s t r i b u t i o n  f o r  co l lege-  

educated workers. Again, t h e  an t i - log  of t h e  r e s i d u a l s  was u t i l i z e d .  

This procedure y ie lded  e igh t  time s e r i e s ,  each around a  mean of 1.0.  

Information on t h e  mean and second moment of income f o r  each occupat ion f o r  

h igh  school gradua tes  and f o r  persons having completed some o r  4  years  of  

c o l l e g e  was obtained from t h e  1950, 1960, and 1970 Census of Populat ion.  

These d a t a  were used t o  e s t a b l i s h  t he  r e l a t i v e  rankings of t h e  e i g h t  

c a t e g o r i e s  i n  those  years .  Trends were b u i l t  back i n t o  t h e  s e r i e s  using t h e  

1950, 1960, 1970 r e l a t i v e  va lues  as  benchmarks.15 F i n a l l y ,  we cons t ruc ted  a  

simple two-year moving average of t h e  occupat ional  means and second moments. 

This a d j u s t s  f o r  t he  f a c t  t h a t  high school gradua tes  i n  1951, f o r  i n s t a n c e ,  

a r e  observed i n  t h e i r  occupat ional  and school ing p u r s u i t s  i n  l a t e  1951 and 

e a r l y  1952. 16 

Our minimum wage index i s  c lo se ly  pa t te rned  a f t e r  t h e  index which i s  



widely used in the minimum wage literature. Unfortunately, coverage data 

are not available by occupation. As a result, we approximated an 

occupation-specific index by using the distribution of occupational 

employment across industries as our weights.17 To be precise, our index was 

computed as 

where j indexes occupation, i indexes industry, t indexes the year, m 

indexes newly covered workers, p indexes previously covered workers, M is 

the minimum wage, W is the average industry wage, C is the proportion 

covered, and E is employment of those aged 18-19 in 1960. During 1961-1964 

and 1967-1969 different minimum wage rates were in effect for newly covered 

workers and for those who were covered prior to the amendments of 1961 and 

1967. National data on coverage and on average wage rates were used rather 

than data for Maryland alone. This is consistent with our use of nationwide 

data in estimating the means and second moments of the earnings 

distribution. National data were used in part &wing to data limitations for 

Maryland and in part owing to the view that a national job market is not 

implausible for young, mobile high school graduates. National data may also 

be interpreted as an instrumental variable for local labor market measures. 

Since the minimum wage variable is a key variable in this study, some 

comparisons between Maryland and the U.S. are appropriate. We have 

sufficient data to estimate the proportion of all nonsupervisory workers 

(excluding government and domestic workers) who were covered by the law for 

both Maryland and the U.S. in three years 1964, 1967, and 1969. 'a ~hese 

proportions are reported at the top of Table I1 and are virtually identical. 



TABLE I1 

COMPARISON OF MARYLAND AND U.S. MINIMUM WAGE 
COVERAGE DURING SELECTED YEARS OF THE 1960s 

Proportion of Non-supervisory Employees 
(Exc. Government* and Domestic Workers) 

Covered by Federal Minimum Wage 

U.S Maryland 

*Non-supervisory employees are not available 
for government and hence could not be included. 
None were covered until 1967. Domestics were 
never covered until 1974. 

INDUSTRIAL DISTRIBUTION OF EMPLOYEES COVERED BY THE 
FEDERAL MINIMUM WAGE LAW 

U.S. Maryland U.S. Maryland 

Agriculture, Forest, Fishing 
Mining 
Construction 
Manufacturing 
Transportation, Communications, 
and Utilities 

Wholesale Trade 
Retail Trade 
Finance, Insurance and 
Real Estate 

Service (excluding domestics) 
Government 

TOTAL 1 .OOO 1.000 1 .OOO 1.000 

Source: Published and unpublished data supplied by U.S. Wage and Hour and 
Public Contracts Division, U.S. Department of Labor. 



More d e t a i l e d  d a t a  a r e  a v a i l a b l e  by indus t ry  coverage f o r  1964 and 1967. 

Since t o t a l  non-supervisory employment is  not a v a i l a b l e  by ind iv idua l  

i ndus t ry  fo r  Maryland, we can only r epo r t  t h e  d i s t r i b u t i o n s  of covered 

workers ac ros s  i n d u s t r i e s .  These comparisons a r e  a v a i l a b l e  a t  t he  bottom of 

Table 11. The Fa i r  Labor Standards Act covered s l i g h t l y  more workers i n  

Maryland i n  cons t ruc t ion ,  r e t a i l  t r a d e ,  and government and s l i g h t l y  fewer 

workers i n  manufacturing than was t r u e  n a t i o n a l l y .  But o v e r a l l ,  t h e  

d i s t r i b u t i o n s  a r e  very s i m i l a r .  We conclude t h a t  t he  use of n a t i o n a l  

coverage d a t a  i s  reasonable  f o r  Maryland. 

It is  more d i f f i c u l t  t o  judge the  s u i t a b i l i t y  of using n a t i o n a l  average 

i ndus t ry  wage r a t e s  i n  computing our minimum wage index. Unfortunately t h e  

U.S. Bureau of Labor S t a t i s t i c s  only publ i shes  manufacturing wage r a t e s  f o r  

Maryland. One o the r  i ndus t ry  s e r i e s  i s  a v a i l a b l e ,  average wages fo r  h i r ed  

farm labor  i n  Maryland, from the  U.S. Department of Agr icu l ture .  These wage 

r a t e s  a r e  compared i n  Table 111. Aside from some r e l a t i v e  i nc rease  i n  

Maryland manufacturing wage r a t e s  i n  t he  e a r l y  1950s, t h i s  s e r i e s  has been 

e s s e n t i a l l y  i d e n t i c a l  i n  t h e  U.S. and Maryland. Re la t i ve  farm wage r a t e s  

have va r i ed  more: Maryland r a t e s  ro se  somewhat i n  the  e a r l y  1950s and 

f e l l  i n  t h e  1960s. Since a g r i c u l t u r e  was not covered u n t i l  1967, t he se  

d i f f e r e n c e s  should have l i t t l e  impact on our index. Although the  evidence 

i s  l i m i t e d ,  manufacturing wage r a t e s  suggest  t h a t  n a t i o n a l  d a t a  should be a  

good proxy f o r  Maryland. 

Most p ro fe s s iona l  and managerial  employees have not been covered by the  

minimum wage law. In t e rp re t ed  l i t e r a l l y ,  t he  minimum wage index should be 

zero  f o r  t h i s  occupation a s  wel l  a s  fo r  t he  one-to-three year  and 4-year 

school groups and f o r  the  "other" category ( those  not en ro l l ed  and not  



TABLE I11 

AVERAGE WAGE RATES I N  MARYLAND AND THE U.S. BY MANUFACTURING AND 
AGRICULTURE FOR SELECTED YEARS, 1951-1969 

MANUFACTURING AGRICULTURE 

Mary1 and Mary1 and 
U.S. Maryland U.  S. U.  S. Maryland U.S. 

Sources :  U.S. Bureau of  Labor S t a t i s t i c s ,  Employment and Earn ings ;  
U.S. D e ~ a r t m e n t  of  A e r i c u l t u r e .  Farm Labor. 



employed). In addition, farm workers were not covered until 1967, so their 

index is zero for 1951-1966. Even after 1967, only a minority of farm 

laborers (on large farms) were covered. Since farming is our base or 

reference group, the (mi-MWfarm) index would be essentially zero for these 

four categories and we could not estimate any impact of minimum wages on 

professional/managers, school enrollment, or on the "other" category. This 

is unfortunate in that one of our major objectives was to determine whether 

youths who are displaced from employment by minimum wages spill over into 

these alternative activities. 

Our theoretical analysis suggests another approach. The notion that 

the length of the queue (q) is important implies that some young people who 

discover that the length of the queue for operative jobs in factories has 

lengthened may go to vocational school to invest in more human capital, or 

may take managerial jobs (in small businesses) to avoid the law, or may 

remain at home. All of these strategies may be interpreted more broadly as 

1 I waiting time" strategies. That is, youths may enter these alternative 

states while waiting for jobs to open up in the covered occupations. (of 

course, they may also "wait" in lower-paying, non-covered operative--or 

other--jobs until higher-paying, covered operative--or other--jobs become 

available.) This suggests that it is appropriate to include a minimum wage 

variable in our professional/managerial, schooling, and "other" equations. 

An index averaged over all industries and occupations seems most relevant 

and was employed in our initial estimates. The sensitivity of this approach 

to alternative specifications is discussed below. 



Zel lner  "Seemingly Unrelated' '  Regressions for  Men 

A. Queuing E f f e c t s  

In  t h i s  s e c t i o n ,  we r epo r t  our e s t ima te s  of a  s imp l i f i ed  ve r s ion  of 

equa t ions  (7 -9 ) .  I f  we modify equat ion (8) by imposing t h a t  t h e  human 

c a p i t a l  product ion parameters a r e  equal  ac ros s  a c t i v i t i e s ,  by excluding t h e  

on-the- job t r a i n i n g  e f f e c t s  of minimum wages ( so  h  = 6 + S + 62 H) and 
0 

by l i m i t i n g  t h e  system t o  t h e  f i r s t  two moments, then we o b t a i n  equa t ion  

11: 

P .  
1 

(11) log  - = Y G ~ [ P ~ - U ~ I  + Y G ~ S [ Y ~ - P ~ I  + Y ~ ~ H [ P ~ - U , ]  - < 6:[Ui-Un] 
n  

where pi  and u i  represen t  r e s p e c t i v e l y  t h e  f i r s t  and second moments of t h e  

wage d i s t r i b u t i o n  of a c t i v i t y  i, and E. i s  t h e  approximation e r r o r  due t o  
1 

t he  missing higher-order  moments of t h e  human c a p i t a l  product ion func t ion  

and t h e  wage d i s t r i b u t i o n .  In theory,  more genera l  a c t i v i t y  equa t ions  may 

be der ived by admi t t ing  higher-order moments of t he  earn ings  d i s t r i b u t i o n  

and the  product ion func t ions .  In p r a c t i c e ,  however, a s  higher-order  moments 

of t he se  func t ions  a r e  added, problems of m u l t i c o l l i n e a r i t y  become seve re .  

Because of t h e  p o s s i b i l i t y  of contemporaneous c o r r e l a t i o n  between t h e  

e r r o r s  of the  e igh t  a c t i v i t y  equa t ions ,  equat ion (11) was est imated us ing  

~ e l l n e r ' s  seemingly unre la ted  r eg re s s ion  technique. A s e t  of county dummy 

v a r i a b l e s  was added t o  each equat ion i n  order  t o  c o n t r o l  fo r  county-specif ic  

e f f e c t s .  These dummy v a r i a b l e s  he lp  t o  con t ro l  f o r  t ime-invariant  t a s t e  

d i f f e r e n c e s  and c o s t s  of job e n t r y  across  count ies  and across  a c t i v i t i e s .  

Other t y p i c a l  c o n t r o l s  fo r  t a s t e  such a s  sex,  age, educat ion,  o r  region of 



t h e  country a r e  unnecessary i n  t h i s  app l i ca t i on ,  s i n c e  t he se  c h a r a c t e r i s t i c s  

a r e  uniform ac ros s  i nd iv idua l s  i n  t he  sample. 

I n  a d d i t i o n ,  t h e  minimum wage v a r i a b l e  i s  i n t e r a c t e d  with school  i npu t s  

( s )  and home inputs  (H) r e spec t ive ly .  In our theory,  we noted t h a t  a  youth 

may face  a  s h o r t e r  queue when t h e  minimum wage r i s e s  i f  t h e  va lue  of h i s  

p roduc t iv i t y  exceeded the  minimum wage. This is  more l i k e l y  f o r  youths who 

a t t e n d  h igher -qua l i ty  high schools  and who accumulate more human c a p i t a l  a t  

home. Hence, minimum wages should have a  p o s i t i v e  impact on choice of most 

a c t i v i t i e s  when i n t e r a c t e d  with S  and H. 

The r e s u l t s  as  repor ted  i n  Table I V  a r e  q u i t e  good i n  gene ra l ,  with a  

weighted R~ of .548. Magnitudes of t h e  r eg re s s ion  c o e f f i c i e n t s  and 

a s soc i a t ed  t - s t a t i s t i c s  a r e  given a t  t he  top  of t h e  t a b l e .  The p a t t e r n  of 

c o e f f i c i e n t s  is  reasonably c o n s i s t e n t  across  equa t ions .  Technica l ly ,  we 

could use equat ion (11) t o  rec la im the  s t r u c t u r a l  parameters .  However, 

because of t h e  complexity of t h e  i n t e r a c t i o n  terms, t h e  est imated 

c o e f f i c i e n t s  a r e  e a s i e r  t o  i n t e r p r e t  i f  we compute t he  r eg re s s ion  s lopes  

( i . e . ,  t h e  f i r s t  d e r i v a t i v e s  of t h e  dependent v a r i a b l e s  with r e spec t  t o  each 

of t h e  independent v a r i a b l e s ) .  For i n s t ance ,  t he  d e r i v a t i v e  with r e spec t  t o  

mean income (pi-pF) i s  repor ted  i n  t h e  f i r s t  row below t h e  dashed l i n e  of 

Table  I V .  I f  we look back t o  equat ion ( l l ) ,  we see  t h a t  t h i s  d e r i v a t i v e  

equa ls  Y (60 + 6  S  + 6  A ) ,  which is  the  l e v e l  of human c a p i t a l  embodied i n  
1  2  

t h e  worker mu l t i p l i ed  by t h e  measure of cons tan t  abso lu te  r i s k  avers ion .  

This term should be p o s i t i v e  i f  agents  a r e  r i s k  averse .  S imi l a r ly ,  t h e  

d e r i v a t i v e  with r e spec t  t o  t h e  second moment of t h e  wage d i s t r i b u t i o n  equa ls  

y 2h*2 -- 
2  , which must be nega t ive  i f  agents  a r e  r i s k  averse .  The d e r i v a t i v e s  



TABLE IV 

MEN: ZELLNER REGRESSIONS CONTROLLING FOR INCOME MOMENTS AND ASSETS 
Profes- 
s ionals  Cler ica l  Operatives 1-3 4 

and and and Year Year 
Managers Sales Craftsmen Laborers Service Schools Schools Other 

County Dummies Inc. Inc . Inc . Inc . Inc . Inc . Inc . Inc . 
Intercept -5.03 -1.36 -4.56 .21 -3.23 -1.93 .02 2.11 

(5.27)***(2.42)** (4.87)*** (.31) (4.61)***(3.30)*** (.05) (1.65)* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



TABLE I V  ( ~ o n t  inued) 

MEN: ZELLNER REGRESSIONS CONTROLLING FOR INCOME MOMENTS AND ASSETS 
Profes-  
s i o n a l s  C l e r i c a l  Operat ives  1-3 4 

and and and Year Year 
Managers Sa les  Craftsmen Laborers Service Schools Schools Other 

Estimated Der iva t ives :  

-1.92 - . I3  4.79 -.90 2.71 1.05 -.30 .87 

( .90) ( . l o )  (2.79)*** (.70) (1.06) ( .58) ( ,371 ( .44) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
J o i n t  Summary St a t  i s t  i c s :  

Weighted R~ = ,548 
F-test  f o r  (p i-pF) 2.86*** 
F-test  f o r  (ai-aF) 2.76*** 
F- tes t  f o r  H 1.60-k* 
F-test  f o r  S 2.3 2*** 
F - t e s t  f o r  (mi-MWF) 4.5 3*** 

NOTE: Dependent v a r i a b l e :  Z = log odds of s e l e c t i n g  occupat ion i over farming. pi 
r e p r e s e n t s  t he  mean of t h e  d i s t r i b u t i o n  of earn ings  i n  occupat ion i. a i  r ep re sen t s  t h e  
second moment of t h e  d i s t r i b u t i o n  of earnings i n  occupat ion i. S i s  a  measure of r e a l  
expendi tures  on t eache r  s a l a r i e s  per pup i l ,  taken t o  proxy school q u a l i t y  i n  t h e  country.  H 
i s  a  measure of t h e  r e a l  va lue  of t axab le  personal  a s s e t s  per person, taken t o  be a  measure 
of  household weal th  i n  t h e  county. MWi is  t h e  minimum wage i n  occupat ion i. 

( t - s t a t i s t i c s  i n  paren theses)  
* s i g n i f i c a n t  a t  10% l e v e l  

** s i g n i f i c a n t  a t  5% l e v e l  
*** s i g n i f i c a n t  a t  1% l e v e l  



2 
with r e spec t  t o  school and home inputs  a r e  y6 l i N  (p -p ) - y and 

2  ~6  (p -p ) - Y d2h*(ui-uN) r e s p e c t i v e l y ,  n e i t h e r  of which may be s igned .  
2 i N  

The d e r i v a t i v e  with r e spec t  t o  minimum wages is  -(Qn.  ) / B  plus t h e  
1 

c o e f f i c i e n t s  of t he  i n t e r a c t i o n  terms times S  and H r e spec t ive ly .  This  

d e r i v a t i v e  cannot be s igned,  i n  genera l ,  s i nce  t h e  s ign  of n .  i s  
1 

inde te rmina te .  A l l  of these  d e r i v a t i v e s  were evaluated a t  t he  sample means 

of t he  v a r i a b l e s .  Each of t he se  s lopes  may be i n t e r p r e t e d  a s  t h e  impact of 

a  u n i t  i nc rease  i n  t he  independent v a r i a b l e  on the  log odds of choosing 

occupat ion i r e l a t i v e  t o  farming. Asymptotic t - s t a t i s t i c s  a r e  shown i n  

paren theses  below each s lope .  

A s  expected, an i nc rease  i n  mean income inc reases  t he  l i ke l i hood  of 

being i n  t h a t  a c t i v i t y .  The s lope  with r e spec t  t o  (pi-pF) i s  p o s i t i v e  i n  

a l l  e igh t  cases  and is  s t a t i s t i c a l l y  s i g n i f i c a n t  (using s tandard  c r i t e r i a )  

f o r  s i x  of e i g h t  a c t i v i t i e s .  The impact on s e l e c t i o n  of ope ra t i ve / l abo r  and 

s e r v i c e  jobs is  not  s i g n i f i c a n t .  

F - t e s t s  of j o i n t  hypotheses across  a l l  f i v e  equa t ions  were computed and 

repor ted  a t  t he  bottom of Table I V .  The f i r s t  t e s t s  whether t h e  t h r e e  terms 

per  equa t ion  which con ta in  mean income (p.-p ) a r e  j o i n t l y  zero ac ros s  a l l  
1 F  

equa t ions .  This t e s t  is  of i n t e r e s t  i n  t h a t  a  v a r i a b l e  may be an important 

determinant  of choice of a c t i v i t y  and yet  happen t o  have a  near-zero s lope  

when evaluated a t  t he  sample means, owing t o  n o n l i n e a r i t i e s .  The t e s t  

s t a t i s t i c  ( ~ = 2 . 8 6 )  a l lows us  t o  r e j e c t  t h e  hypothes i s  t h a t  mean income 

d i f f e r e n t i a l s  do not  ma t t e r .  

The d e r i v a t i v e s  wi th  r e spec t  t o  t h e  second moment of income a r e  a l s o  

repor ted  i n  Table I V .  Seven of the  e i g h t  s lopes  a r e  nega t ive ,  a s  expected,  



and f i v e  of e i g h t  a r e  s i g n i f i c a n t .  The major anomaly occurs  i n  t h e  

o p e r a t i v e / l a b o r e r  occupat ion,  which i s  p o s i t i v e  but not  s i g n i f i c a n t .  The 

F- tes t  f o r  t h e  j o i n t  s i g n i f i c a n c e  of a l l  (ai-a ) terms across  equa t ions  F  

( ~ = 2 . 7 6 )  a l lows us t o  r e j e c t  t he  hypothesis  t h a t  t h e  second moment does no t  

m a t t e r .  We t ake  t h e s e  r e s u l t s  a s  s t rong  evidence t h a t  choice of a c t i v i t y  i s  

sub jec t  t o  unce r t a in ty  and t h a t  higher-order moments of t he  wage 

d i s t r i b u t i o n  e n t e r  an agen t ' s  dec i s ion  process .  

P a r t i a l  e f f e c t s  with r e spec t  t o  a s s e t s  and school q u a l i t y  were a l s o  

computed. A l l  of t he se  s lopes  except two were p o s i t i v e .  The anomalies 

occur i n  t he  c l e r i c a l / s a l e s  and c r a f t s  occupat ions f o r  home inpu t s .  Three 

of t h e  a s s e t  s lopes  and f i v e  out of e i g h t  school q u a l i t y  s lopes  were 

s t a t i s t i c a l l y  s i g n i f i c a n t .  The F- tes t s  show t h a t  t he  j o i n t  hypothes i s  t h a t  

school  q u a l i t y  and home inpu t s  do not e n t e r  t h e  a c t i v i t y  choice dec i s ion  

( i . e . ,  t h e  hypothes i s  t h a t  = 0 and & 2  = 0 i n  a l l  equat ions r e s p e c t i v e l y )  

can be r e j e c t e d .  

These r e s u l t s  suggest  t h a t  he te rogene i ty  i n  human c a p i t a l  product ion 

due t o  d i f f e r e n c e s  i n  school q u a l i t y  does a f f e c t  choice of a c t i v i t y .  I n  

p a r t i c u l a r ,  t h e  increased human c a p i t a l  product ion i n  h igher -qua l i ty  schools  

induces g r e a t e r  e n t r y  i n t o  o the r  occupat ions and i n t o  post-high school 

t r a i n i n g  r e l a t i v e  t o  farming. In add i t i on ,  t h e r e  i s  evidence t h a t  human 

c a p i t a l  produced as  a  r e s u l t  of h igher  family a s s e t s  i nc reases  t h e  

p r o b a b i l i t y  of choosing t h e  professional /managerial  occupat ion and of 

e n t e r i n g  post-high school t r a i n i n g .  Because S and H do not  have uniform 

e f f e c t s  on choice  of a c t i v i t y ,  t he se  r e s u l t s  l ead  t o  t h e  specu la t i on  t h a t  

school and home inpu t s  i n t o  human c a p i t a l  production may have 

occupat ion-spec i f ic  as  wel l  as genera l  t r a i n i n g  components. 19 



The s e t  of 22 county dummy v a r i a b l e s  were j o i n t l y  s i g n i f i c a n t  f o r  each 

of t h e  a c t i v i t i e s .  Although not  shown i n  Table I V ,  the  order ings  of t h e  

i n d i v i d u a l  county dummies were q u i t e  cons i s t en t  across  a c t i v i t y  groups. As 

one would expec t ,  most young men e n t e r  nonag r i cu l tu ra l  occupat ions and e n t e r  

c o l l e g e  i n  t h e  suburban count ies  of Anne Arundel, Baltimore,  Montgomery, and 

Pr ince  George's.  Young men a r e  more l i k e l y  t o  e n t e r  a g r i c u l t u r e  i n  t h e  

r u r a l  coun t i e s  of Ga r r e t ,  Kent, and Queen Anne's. 

We a r e  most i n t e r e s t e d  i n  t he  impact of t he  minimum wage v a r i a b l e .  A s  

d i scussed  above, our theory does not y i e l d  c l e a r  p r ed i c t i ons  as  t o  t h e  s igns  

of t he  c o e f f i c i e n t s  involving IT 
20 However, our r e s u l t s  have reasonable  

i ' 

i n t e r p r e t a t i o n s ,  with some except ions .  

The ind iv idua l  r eg re s s ion  c o e f f i c i e n t s  f o r  MW a r e  nega t ive  i n  seven out  

of e i g h t  cases  and s i g n i f i c a n t  i n  four cases .  This i s  q u i t e  reasonable  f o r  

t h e  occupat iona l  choice equa t ions  i n  t h e  sense t h a t  ~ r e v i o u s  s t u d i e s  have 

found t h a t  h igher  minimum wage r a t e s  and coverage decrease  teenage 

employment. It i s  p a r t i c u l a r l y  no tab le  t h a t  t h i s  c o e f f i c i e n t  i s  

s i g n i f i c a n t l y  nega t ive  for  the  ope ra t i ve / l abo re r s  ca tegory .  The p o s i t i v e  

c o e f f i c i e n t  (1.24) f o r  t h e  "other" category i s  a l s o  reasonable  i f  we 

i n t e r p r e t  t h i s  group of youths (who repor ted  "a t  home" and miscellaneous" 

a c t i v i t i e s )  as  pr imar i ly  being unemployed. Harder t o  understand a r e  t h e  

nega t ive  and s i g n i f i c a n t  c o e f f i c i e n t s  on MW fo r  t he  one-to-three year and 

four-year school  c a t e g o r i e s .  We would have expected p o s i t i v e  s igns  i n  t he se  

r eg re s s ions ,  i n  t he  sense t h a t  h igher  minimum wages should induce youths t o  

e n t e r  voca t iona l  schools  t o  overcome t h e  employment b a r r i e r s  c r ea t ed  by t h e  

law. On the  o the r  hand, it i s  pos s ib l e  t h a t  those more ab l e  youths who 



otherwise  would have gone t o  voca t iona l  school f i nd  t h a t  they a r e  more i n  

demand ( r e l a t i v e  t o  l e s s  ab l e  youths ,  such a s  high school dropouts )  and 

dec ide  t o  t a k e  a  job r a t h e r  than cont inue i n  school .  

The i n t e r a c t i o n  term with school q u a l i t y  (S*MW) has a  p o s i t i v e  s i g n  s i x  

ou t  of e i g h t  t imes.  A s  p r ed i c t ed ,  h igher -qua l i ty  schools  allow t h e i r  

g radua tes  t o  move up i n  t h e  queue and take  jobs i n  four of t h e  f i v e  

occupat ions.  The nega t ive ,  i n s i g n i f i c a n t  c o e f f i c i e n t  f o r  t h e  "other" 

category is  a l s o  reasonable .  The one-to-three year  and four-year school  

c a t e g o r i e s  have p o s i t i v e  and s i g n i f i c a n t  c o e f f i c i e n t s ,  although i t  i s  l e s s  

c l e a r  what s i gn  should be expected. 

The i n t e r a c t i o n  terms with home inputs  (H*MW) y ie lded  mixed r e s u l t s .  

Five c o e f f i c i e n t s  a r e  p o s i t i v e  and th ree  a r e  nega t ive .  None a r e  s i g n i f i c a n t  

a t  t h e  5% l e v e l .  The p o s i t i v e  c o e f f i c i e n t s  fo r  one-to-three year  schools ,  

four-year schools ,  and the  "other" category may be i n t e r p r e t e d  a s  i n d i c a t i n g  

t h a t  youths from higher-income fami l ies  can b e t t e r  a f fo rd  t o  e n t e r  t h e s e  

a c t i v i t i e s  when minimum wages r i s e .  

The d e r i v a t i v e s  with r e spec t  t o  each minimum wage index a r e  a l s o  

r epo r t ed  i n  Table I V .  Three of f i v e  occupat ions have nega t ive  s lopes ,  

a l though none i s  s i g n i f i c a n t .  The l a r g e  p o s i t i v e  and s i g n i f i c a n t  s l ope  f o r  

craftsmen i s  s u r p r i s i n g  and d i f f i c u l t  t o  expla in .  The p o s i t i v e  s lopes  f o r  

one-to-three year  schools  and f o r  "other" a c t i v i t i e s  a r e  reasonable ,  as  

explained e a r l i e r ,  although they a r e  not  s i g n i f i c a n t .  Youths who c a n ' t  g e t  

jobs may t ake  a d d i t i o n a l  voca t iona l  t r a i n i n g  o r  remain unemployed while  

search ing  fo r  jobs.  They may poss ib ly  go t o  four-year co l l eges  and 

u n i v e r s i t i e s ,  although t h i s  i s  l e s s  l i k e l y  than voca t iona l  schools  and 

jun ior  c o l l e g e s .  Indeed, t h e  s lope  fo r  four-year schools  i s  nega t ive ,  

a l though a l s o  i n s i g n i f i c a n t .  



Overa l l ,  the j o i n t  F- tes t  shown a t  the bottom of Table I V  i s  

s i g n i f i c a n t  ( ~ 4 . 5 3 )  f o r  a l l  of t h e  minimum wage terms. This  i n d i c a t e s  t h a t  

minimum wages do play an important r o l e  i n  the  choice of ~ o s t ~ r a d u a t i o n  

a c t i v i t i e s .  However, t h e  underlying mechanism i s  complex and not  e a s i l y  

summarized by the  reported s lopes .  

The reader  w i l l  r e c a l l  t h a t  t he  minimum wage va r i ab l e  (MW. - MWfarm) 1 

was t r e a t e d  s p e c i a l l y  f o r  the professional /managers ,  one-to-three year and 

four-year schools ,  and "other" ca t egor i e s .  Rather than s e t t i n g  MWi = 0 f o r  

t hese  four  ca ses ,  MW. was s e t  equal t o  t h e  nationwide minimum wage index. 
1 

This was the  index used i n  the  Table I V  regress ions .  We t e s t e d  the 

s e n s i t i v i t y  of our r e s u l t s  by r e p l i c a t i n g  Table I V  but r ep l ac ing  MWi with 0  

f o r  t hese  four  ca t egor i e s  only. Not s u r p r i s i n g l y ,  t he  r e s u l t s  d id  not  

change much f o r  t he  four  occupations f o r  which the re  was - no change i n  t he  

minimum wage index. For professional/managers,  t he  s lope became more 

negat ive and s i g n i f i c a n t  a t  t he  10% l e v e l .  For one-to-three year schools ,  

t he  (H*MW) i n t e r a c t i o n  became negat ive  but  i n s i g n i f i c a n t  while the  s lope  

became s l i g h t l y  nega t ive .  Likewise the s lope f o r  the  "other" category 

became negat ive but i n s i g n i f i c a n t .  The s lope  f o r  four-year co l l eges  became 

s l i g h t l y  more negat ive.  These r e s u l t s  a r e  cons i s t en t  with those of Table I V  

i n  the  sense t h a t  the  expected s lope i s  negat ive when using (0-MWfam) 

whenever a  p o s i t i v e  s ign  i s  expected f o r  (MW-MW . We place more 
farm 

confidence i n  t h e  Table I V  r e s u l t s  i n  t h a t  (0-MWfam) i s  zero f o r  1951-1966 

and near ly  zero f o r  1967-1969. 

Although the  r e s u l t s  i n  Table I V  a r e  q u i t e  s t rong ,  we were concerned 

t h a t  they may have been clouded by i n t e r c o r r e l a t i o n  between home inputs  and 

school q u a l i t y ,  owing t o  the  la rge  number of i n t e r a c t i o n  terms. In order  t o  

t e s t  t h i s ,  we reest imated (11) without the  home input  va r i ab l e s  and wi thou t  



t h e  school q u a l i t y  v a r i a b l e .  The r e s u l t s  from t h e  former r eg re s s ions  were 

nea r ly  i d e n t i c a l  t o  those  i n  Table I V  and a r e  not  repor ted .  The only 

s i g n i f i c a n t  d i f f e r e n c e  was t h a t  the  t - r a t i o s  with r e spec t  t o  school  q u a l i t y  

(s) gene ra l l y  increased i n  magnitude and were 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 n  

a l l  e i g h t  equa t ions .  This suppor t s  our hypothes i s  t h a t  a s s e t s  and school  

q u a l i t y  a r e  competing with each o the r  fo r  explana tory  power. 

The r e s u l t s  obtained by d e l e t i n g  t he  school  q u a l i t y  v a r i a b l e  a r e  

repor ted  i n  Table V. The r e s u l t s  a r e  extremely s t rong .  The second moment 

s lope  has  t h e  expected nega t ive  s ign  and 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  a l l  

e i g h t  t imes.  The s lope  with r e spec t  t o  mean income i s  p o s i t i v e  and 

s t a t i s t i c a l l y  s i g n i f i c a n t  a l l  e i g h t  t imes. The home input  s lope  i s  p o s i t i v e  

and 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 n  a l l  cases  except c r a f t s .  The F- tes t s  over  

a l l  equa t ions  reconfirm t h a t  means, second moments, and a s s e t s  each have 

s i g n i f i c a n t  impacts on choice of a c t i v i t y .  This formulat ion provides  even 

s t r o n g e r  support  fo r  t h e  hypothesis  t h a t  unce r t a in ty  ma t t e r s  and t h a t  agents  

a r e  r i s k  averse .  

A comparison of t h e  minimum wage (MW) c o e f f i c i e n t s  between Tables I V  

and V r evea l s  t h a t ,  i n  most ca se s ,  the magnitudes of t he  c o e f f i c i e n t s  

d imin ish  and t h a t  two ca t ego r i e s  (craf tsmen and o t h e r )  switch s ign ,  although 

remain i n s i g n i f i c a n t .  In  a l l  e i g h t  cases ,  t h e  i n t e r a c t i o n  term (H*MW) i s  

p o s i t i v e ,  a s  expected, and i s  s i g n i f i c a n t  f i v e  t imes. This r e i n f o r c e s  our 

previous conclusion t h a t  youths from higher-income count ies  f ind  it  e a s i e r  

t o  e n t e r  a l l  c a t e g o r i e s  when t h e  minimum wage r i s e s .  

There were some changes i n  the minimum wage s lopes ,  however. The most 

important change i s  t h a t  t h e  s lope  fo r  one-to-three year  schools  i nc reases  



TABLE V 
MEN: ZELLNER REGRESSIONS CONTROLLING FOR INCOME MOMENTS, ASSETS, AND M I N I M U M  WAGES 

Profes- 
s i o n a l s  C l e r i c a l  Operat ives  1-3 4  

and and and Year Year 
Managers Sales  Craftsmen Laborers Services  Schools Schools Others 

County Dummies Inc .  Inc . Inc . Inc . Inc . Inc . Inc . Inc . 
I n t e r c e p t  -5.31 -2.23 -5.20 -1.53 -3.96 -2.95 -.91 .92 

(6.60)***(6.05)***(9.39)***(3.82)*** (9.85)*** (8.32)*** (4.03)*** (.85) 

Est 'mated Der iva t ives :  i z 
a ( P ~ - P F )  11.26 6.03 15.81 6.31 11.00 4.59 3.10 11.31 

(2.76)***(2.84)***(6.19)***(3.34)*** (3.69)*** (4.35)*** (5.24)*** (2.65)*** 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
J o i n t  Summary S  a t i s t i c s :  

Weighted R' = .520 
F-test  f o r  (pi-pF) 8.2 2*** F-test  fo r  H 13.41*** 
F-test  fo r  (0;-oF) 5  .7 2*** F-test  fo r  (mi-MWF) 6.94*** 

NOTE: See Table I V  fo r  d e f i n i t i o n s .  
( t - s t a t  i s t  i c s  i n  parentheses)  

*S ign i f i can t  a t  10% l e v e l  **Significant a t  5% l e v e l  ***Significant a t  1% l e v e l  



i n  p o s i t i v e  magnitude and becomes s i g n i f i c a n t .  This suppor t s  our hypothes i s  

t h a t  youths e n t e r  voca t iona l  and o ther  schools  when minimum wages r i s e  a s  a  

s t r a t e g y  t o  (1)  enhance t h e i r  human c a p i t a l  and (2)  t o  wai t  f o r  jobs t o  

become a v a i l a b l e  i n  t he  covered s e c t o r .  On the  o the r  hand, t h e r e  i s  no 

evidence t h a t  minimum wages i nc rease  four-year co l l ege  enro l lments .  
2  1  

The minimum wage s lope  and a s soc i a t ed  t - r a t i o  i nc rease  i n  magnitude fo r  

t he  "other" group, a l though remaining i n s i g n i f i c a n t .  Although s t i l l  weak 

evidence,  it i s  c o n s i s t e n t  wi th  our expec ta t ions  f o r  t h i s  group of young men 

who remain a t  home and who, i n  our view, a r e  p r imar i l y  unemployed. 

Craftsmen cont inue  t o  have a  p o s i t i v e  and s i g n i f i c a n t  c o e f f i c i e n t .  

There i s  t he  p o s s i b i l i t y  t h a t  some youths may f ind  i t  e a s i e r  t o  t ake  

p o s i t i o n s  a s  app ren t i ce s  o r  l e a r n e r s  i n  c r a f t s ,  r e l a t i v e  t o  o the r  jobs,  

fol lowing l e g i s l a t i v e  changes. The Fa i r  Labor Standards Act has cont inous ly  

provided a  c e r t i f i c a t i o n  program under which " l ea rne r s  i n  occupat ions 

involving enough s k i l l  t o  n e c e s s i t a t e  an apprec iab le  t r a i n i n g  per iod may be 

paid subminimum ra t e s . "  General ly  they have been paid 85% of t he  normal 

r a t e .  Indeed, the  U.S. Bureau of Labor S t a t i s t i c s  (1970) repor ted :  

"Temporary i nc reases  i n  t h e  number of c e r t i f i c a t e s  and l e a r n e r s  au thor ized  

have occurred a t  the  end of t he  f i s c a l  year co inc ident  with t h e  e f f e c t i v e  

d a t e s  of i nc reases  i n  t h e  minimum wage t o  $1 i n  1956, $1.15 i n  1961, and 

$1.25 i n  1963. No s i m i l a r  s p u r t s  occurred i n  1967 and 1968 fol lowing t h e  

$1.40 and $1.60 r a t e s . "  On t h e  o the r  hand, t h i s  BLS r epo r t  i n d i c a t e s  t h a t  

t he  numbers involved were small ,  varying from 21,000 t o  73,000 n a t i o n a l l y .  

Of course ,  i t  i s  a l s o  pos s ib l e  t h a t  noncompliance with t h e  law may be 

s i g n i f i c a n t  among appren t ices  and l e a r n e r s  i n  t he  c r a f t s  a r ea .  Apprentices 

may f e e l  t h a t  t h e  law i s  not app l i cab l e  o r  may be more w i l l i n g  t o  overlook 



i t  in r e t u r n  f o r  t h e  t r a i n i n g .  We do not  c la im t h a t  t h i s  exp la in s  a l l  of 

our r e s u l t s  fo r  craf tsmen,  but it may c o n t r i b u t e  t o  t h e  l a r g e  ~ o s i t i v e  

s lope .  

The o t h e r  four  occupat iona l  ca t ego r i e s  cont inue t o  have i n s i g n i f i c a n t  

minimum wage s lopes ,  although t h r e e  switch from nega t ive  t o  p o s i t i v e .  Once 

aga in ,  we i n t e r p r e t  t h i s  a s  an i nd i ca t i on  t h a t  t h e  minimum wage had l i t t l e  

adverse impact on high school graduate  employment i n  Maryland. ~ i g h  school  

dropouts  may have been more l i k e l y  t o  have experienced d i f f i c u l t y  f ind ing  

jobs than gradua tes .  

A s  be fo re ,  Table V was re run  s u b s t i t u t i n g  (0-MWfarm) f o r  (mi-MWfarm) 

fo r  t he  professional /manager ,  one-to-three year  and four-year schools ,  and 

t h e  "other" category.  This caused t h e  ope ra t i ve / l abo re r  and "other" minimum 

wage s lopes  t o  switch from p o s i t i v e  t o  nega t ive ,  although remaining 

i n s i g n i f i c a n t .  The s lope  f o r  one-to-three year  schools  remained p o s i t i v e  

but l o s t  s i g n i f i c a n c e .  

Severa l  a d d i t i o n a l  t e s t s  of t he  s e n s i t i v i t y  of our r e s u l t s  were run. 

None of t he se  have caused us t o  a l t e r  our conclusions.  We r e r an  Tables I V  

and V s u b s t i t u t i n g  a  minimum wage index which e l imina ted  a l l  coverage 

e f f e c t s .  This index focuses on the  r a t i o  of the  minimum wage t o  average 

i ndus t ry  wage r a t e s .  Because i t  r i s e s  with congress iona l ly  amended r a t e s  

and f a l l s  i n  o the r  years  owing t o  i n f l a t i o n ,  t h i s  s e r i e s  e l imina ted  much of 

t h e  upward t r end  which is  a s soc i a t ed  with t h e  expanded coverage of 1961, 

1967, and 1969. The r e s u l t i n g  s e r i e s  was l e s s  h igh ly  c o r r e l a t e d  with t h e  

o t h e r  explanatory v a r i a b l e s .  There was l i t t l e  impact on t h e  minimum wage 

s lopes  and c o e f f i c i e n t s ,  however. I f  anything,  t h e  s lopes  were more l i k e l y  

t o  be p o s i t i v e  than those  of Table I V ,  but  i n s i g n i f i c a n t .  

I nc lu s ion  of both t h i s  "pure" minimum wage index and a  s e p a r a t e  

coverage v a r i a b l e  had s l i g h t l y  more i n t e r e s t i n g  e f f e c t s .  The sepa ra t e  



coverage v a r i a b l e  had p o s i t i v e  and s i g n i f i c a n t  c o e f f i c i e n t s  fo r  one-to-three 

year and four-year schools  and fo r  "other" persons, a s  expected. Four of 

t h e  f i v e  occupations a l s o  had p o s i t i v e  c o e f f i c i e n t s ,  although only one was 

s i g n i f i c a n t  ( s e r v i c e s ) .  The "pure" minimum wage index was more l i k e l y  t o  be 

negat ive  o r  c l o s e r  t o  zero i n  t h i s  s p e c i f i c a t i o n .  

B. On-the-Job Training Ef fec t s  

In a l l  of t h e  previous e s t ima te s ,  we have ignored on-the-job t r a i n i n g  

(OJT) a spec t s  of t he  model. In t h i s  s ec t ion ,  OJT i s  reintroduced i n t o  our 

model by inc luding  t h e  minimum wage (M;) a s  a  v a r i a b l e  i n  t h e  human c a p i t a l  

equat ion (h .= 6  + S + 6  M.) r ep l ac ing  home inputs  ( H ) .  We s u b s t i t u t e d  
1 2 1 

Mi f o r  H ,  r a t h e r  than adding a  t h i r d  v a r i a b l e ,  because of t he  l a r g e  number 

of i n t e r a c t i o n  terms which r e s u l t  from including th ree  terms i n  t he  human 

c a p i t a l  equat ion.  Previous experience has ind ica ted  t h a t  c o l l i n e a r i t y  

becomes a  severe  problem when we have so many i n t e r a c t i o n s ;  indeed, i n  

s eve ra l  experiments the  moment matr ix would not i n v e r t .  

This minimum wage v a r i a b l e  (M) i s  t he  group's  own minimum wage index 

and i s  - not net  of the  farm minimum wage. We i n t e r p r e t  "M" as  c o n t r o l l i n g  

f o r  the  on-the-job t r a i n i n g  impl ica t ions  of the  law. In p a r t i c u l a r ,  an 

inc rease  i n  M should reduce t r a i n i n g  oppor tun i t i e s  i n  the  four occupations 

( c l e r i c a l / s a l e s ;  c r a f t s ;  ope ra t ives / l abo re r s ;  s e rv i ce )  which a r e  covered. 

We expect - no OJT e f f e c t  fo r  the  o the r  four ca t egor i e s  (p ro fe s s iona l /  

managers; one-to-three year and four-year schools;  "o ther" ) ,  so 

h  = d o  + 61 S  i n  these  cases .  No i n t e r a c t i o n  terms involving M a r e  

included.  A l l  e igh t  equations include two a d d i t i o n a l  terms (MW and S*MW) as  

were included i n  Table I V .  We r e f e r  t o  these  as  the  queuing e f f e c t s ,  a s  



opposed t o  t he  OJT e f f e c t s  of the  law. Of course ,  t h e r e  i s  a  ques t ion  a s  t o  

whether our d a t a  w i l l  a l low us t o  d i s en t ang le  t he se  two e f f e c t s ,  i n  

p r a c t i c e .  

Our r eg re s s ion  e s t ima te s  a r e  presented i n  Table V I .  The d a t a  and 

e s t ima t ion  methods a r e  i d e n t i c a l  t o  those of Table I V  except f o r  t he  

s u b s t i t u t i o n  of M .  o r  0  f o r  H and except f o r  dropping t h e  (MXMW) term, which 
1 1 

would have introduced even more c o l l i n e a r i t y .  The s igns  and magnitudes of  

t h e  mean, second moment, and school q u a l i t y  s lopes  a r e  very s i m i l a r  i n  

Tables I V  and V I .  There i s  l o s s  of s i g n i f i c a n c e  i n  Table V I ,  p a r t i c u l a r l y  

f o r  t h e  second moments f o r  c r a f t s  and c l e r i c a l  occupat ions.  J o i n t  

F - s t a t i s t i c s ,  however, i nc rease  i n  value.  

Our primary i n t e r e s t  is  i n  t he  minimum wage e f f e c t s .  F i r s t  comparing 

t h e  queuing e f f e c t s  (az/aMW), we see  a  g rea t  dea l  of s i m i l a r i t y  between 

Tables I V  and V I .  A l l  s i g n s  and s i g n i f i c a n c e  t e s t s  a r e  i d e n t i c a l ,  although 

magnitudes change s l i g h t l y .  ~ o t h i n g  here  causes  us t o  modify our e a r l i e r  

conc lus ions .  We expected t h e  OJT e f f e c t s  ( 2 ~ 1 2 ~ ~ )  t o  be nega t ive ,  and t h r e e  

of four  terms a r e  nega t ive .  None of t he  s lopes ,  however, a r e  c l o s e  t o  

convent ional  l e v e l s  of s i g n i f i c a n c e  i nd iv idua l ly .  The j o i n t  F- tes t  i s  

s i g n i f i c a n t  a t  t h e  1% l e v e l  over  a l l  terms involving Mi.  

We r an  some a d d i t i o n a l  s e n s i t i v i t y  t e s t s  of our model. F i r s t ,  we r e r a n  

Table V I  dropping t h e  (S*MW) v a r i a b l e  from a l l  e i g h t  equa t ions .  This tended 

t o  reduce t he  c o l l i n e a r i t y  problem and r a i s e  t - r a t i o s .  I n  p a r t i c u l a r ,  t he  

I I  queuing" c o e f f i c i e n t  on t h e  remaining MW v a r i a b l e  became p o s i t i v e  and 

s i g n i f i c a n t  fo r  one-to-three year and four-year schools ,  a s  well  a s  

craf tsmen.  In  add i t i on ,  a l l  four O J T  s lopes  (aZ/aMi)were nega t ive  a s  

expected,  inc lud ing  c l e r i c a l / s a l e s .  



TABLE V I  

MEN: ZELLNER REGRESSIONS CONTROLLING FOR INCOME MOMENTS, SCHOOL QUALITY, AND 
M I N I M U M  WAGES (BOTH QUEUE AND ON-THE-JOB EFFECTS) 

Profess-  
i o n a l s  C l e r i c a l  Operat ives  1-3 4 

and and and Year Year 
Managers Sa les  Craftsmen Laborers Service Schools Schools Others 

County Dummies Inc .  Inc . Inc . Inc . Inc . Inc  . Inc . Inc . 
I n t e r c e p t  -4.37 -1.03 -5.08 .13 -3.12 -1.39 .27 2.53 

(5.39)***(1.37) (4.45)*** (.15) (4.33)***(2.59)*** (.98) (2.07)** 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



TABLE V I  (cont inued)  

MEN: ZELLNER REGRESSIONS CONTROLLING FOR INCOME MOMENTS, SCHOOL QUALITI, AND 
M I N I M U M  WAGES (BOTH QUEUE AND ON-THE- J O B  EFFECTS) 

Profess-  
i o n a l s  C l e r i c a l  Operat ives  1-3 4  

and and and Year Year 
Managers Sa les  Craftsmen Laborers s e rv i ce  Schools Schools Others 

Estimated Der iva t ives :  

J o i n t  Summary S t a t i s t i c s :  

Weighted R~ = .534 
F-test  f o r  (p;-p ) F 2.57*** 
F-test  f o r  a;-aF 2.85*** 
F- tes t  f o r  M i  3.01*** 
F- tes t  f o r  S  14.35*** 
F-test  f o r  (mi-MWF) 5.69*** 

NOTE: See Table I V  f o r  d e f i n i t i o n s .  

& r e p r e s e n t s  t h e  i n d i r e c t  e f f e c t  of minimum wages on t h e  log  odds of s e l e c t i n g  occupat ion 

i. ;j( a z  r e p r e s e n t s  t h e  d i r e c t  e f f e c t  of minimum wages on t h e  log  odds of s e l e c t i n g  MW: - M W d  
I F  

occupat ions 1. The former i s  i n t e r ~ r e t t e d  t o  be t h e  on-the-job t r a i n i n g  e f f e c t  and t h e  
l a t t e r  is  i n t e r p r e t t e d  t o  be t he  queuing e f f e c t .  

( t - s t a t i s t i c s  i n  paren theses)  
* s i g n i f i c a n t  a t  10% l e v e l  

** s i g n i f i c a n t  a t  5% l e v e l  
*** s i g n i f i c a n t  a t  1% l e v e l  



Although not conc lus ive ,  we t ake  t h i s  as evidence t h a t  t h e  impact of 

t he  minimum wage on choice of a c t i v i t y  i s  complex. Entry of high school  

gradua tes  i n t o  occupat ions may have been reduced by t h e  OJT e f f e c t  but 

increased  by t h e  queuing e f f e c t .  

Ze l lner  "Seemingly Unrelated" Regressions f o r  Women 

Simi la r  r eg re s s ion  e s t ima te s  were made f o r  women. Some modi f ica t ions  

had t o  be made owing t o  d a t a  l i m i t a t i o n s .  F i r s t ,  t h e r e  a r e  r e l a t i v e l y  few 

women i n  c e r t a i n  occupat ions ( c r a f t s ;  farming),  so t h e  number of 

occupat iona l  a c t i v i t i e s  dropped from s i x  t o  four .  22 Second, t h i s  

n e c e s s i t a t e d  changing t h e  re fe rence  group from farming t o  c l e r i c a l / s a l e s .  

Third,  we d id  cons t ruc t  income means and second moments f o r  women, using 

methodology s i m i l a r  t o  t h a t  f o r  men. Unfortunately,  such d a t a  f o r  women a r e  

of ques t ionable  usefu lness .  The major problem i s  t h a t  income i s  r epo r t ed  

f o r  a l l  women, including part-t ime and par t -year  workers. A s  a  r e s u l t ,  

year-to-year v a r i a t i o n  as  wel l  a s  long-term t r ends  may r e f l e c t  changes i n  

hours worked by women, r a t h e r  than changes i n  t h e  u n i t  va lue  of t h e i r  human 

c a p i t a l .  We d id  attempt t o  a d j u s t  f o r  changes i n  t h e  average weeks worked 

per  year ,  but with l im i t ed  success .23 A s  a  consequence, we s u b s t i t u t e d  t h e  

male income moments, which ~ i e l d e d  somewhat more c o n s i s t e n t  r e s u l t s  than t h e  

female income moments. This d i f f i c u l t y  suggests  t h a t  l e s s  confidence should 

be placed on t h e  r e s u l t s  fo r  women. Nevertheless ,  we do be l i eve  t h a t  we can 

draw a  few i n t e r e s t i n g ,  i f  t e n t a t i v e ,  conclusions.  Table V I I  provides means 

and s tandard  dev ia t i ons  of the  v a r i a b l e s .  

Table V I I I  r e p o r t s  our Ze l lner  r eg re s s ion  e s t ima te s  fo r  t h e  f u l l  model, 

which inc ludes  both school q u a l i t y  (S) and home inpu t s  (HI. The es t imated  



TABLE VII 
DESCRIPTIVE STATISTICS FOR WOMEN 

Me an Standard Deviation 
Dependent Variable: Log(Pi/PC) 

~rofessionals/Managers 
operat ives/Laborers/Craf ts 
Service 
1-3 Year Schools 
4 Year Schools 
Other (Unemployed) 

Differences in Income Means (p i-pC) 

~rofessionals/~anagers 
Operat ives/Laborers/Craf ts 
Service 
1-3 Year Schools 
4 Year Schools 
Other (~nern~loyed) 

~ifferences in Income Second Moments (ai-uC) 

Professionals/~anagers 
~peratives/Laborers/~rafts 
Service 
1-3 Year Schools 
4 Year Schools 
Other (unemployed) 

School Quality ( S) 254.549 

Assets (H) 1.872 

Miniumum Wage Index (MWi-MWC) 

Professional/Managers 
~perative/Laborers/~rafts 
Service 
1-3 Year Schools 
4 Year Schools 
Other (Unemployment) 



TABLE V I I I  

WOMEN: ZELLNER REGRESSIONS CONTROLLING FOR INCOME MOMENTS, 
SCHOOL QUALITY AND HOME INPUTS 

Profess iona l  Operat ives ,  1-3 4 + 
and Laborers,  Year Year 

Managerial and Cra f t s  Services  Schools Schools Other 

County Dummies Inc.  Inc  . Inc  . Inc . Inc . Inc . 
In t e rcep t  -3.75 -.90 -1.04 - . I1  .08 .61 

(4.28)*** (1.21) (1.46) ( .71) (.68) ( .66)  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



TABLE V I I I  (Cont inued)  

WOMEN: ZELLNER REGRESSIONS CONTROLLING FOR INCOME MOMENTS, 
SCHOOL QUALITY AND HOME INPUTS 

P r o f e s s i o n a l  O p e r a t i v e s ,  1-3 4+ 
and Labore r s ,  Year Year 

Manager ia l  and C r a f t s  S e r v i c e s  Schools Schools  Other  

Es t ima ted  D e r i v a t i v e s  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
J o i n t  Summary S t a t i s t i c s :  

Weighted R~ = .599 
F - t e s t  f o r  (pi-pC) 2.54""" 
F- tes t  f o r  (ai-aC) 1.99""" 
F - t e s t  f o r  H 1.90*** 
F - t e s t  f o r  S  2.33""" 
F- tes t  f o r  (mi-MWC) 

NOTE: See Table  I V  f o r  d e f i n i t i o n s .  

( t - s t a t i s t i c s  i n  p a r e n t h e s e s )  
* S i g n i f i c a n t  a t  10% l e v e l  

** S i g n i f i c a n t  a t  5% l e v e l  
*** S i g n i f i c a n t  a t  1% l e v e l  



d e r i v a t i v e s  a r e  l e s s  cons i s t en t  i n  terms of s ign  and s i g n i f i c a n c e  i n  

c o n t r a s t  with t he  r e s u l t s  fo r  men (see  Table IV). Four of s i x  means a r e  

p o s i t i v e ,  as  expected, but none a r e  s i g n i f i c a n t ,  while  one-half of t h e  

second moment s lopes  a r e  nega t ive  (none s i g n i f i c a n t ) .  Although we found 

p r imar i l y  p o s i t i v e  school ing and home input  s lopes  f o r  men, t h r e e  of t he se  

s lopes  a r e  nega t ive  and s i g n i f i c a n t  f o r  women. On a  more p o s i t i v e  no t e ,  

women i n  h igher -qua l i ty  schools  a r e  more l i k e l y  t o  go on t o  four-year 

co l l eges .  

The most c o n s i s t e n t  and s i g n i f i c a n t  d e r i v a t i v e s  occur f o r  t h e  minimum 

wage v a r i a b l e .  It i s  i n t e r e s t i n g  t h a t  a l l  s i x  s lopes  a r e  nega t ive  and t h r e e  

a r e  s i g n i f i c a n t .  This  suggests  t h a t  female high school  gradua tes  may have 

been hu r t  more by minimum wages than t h e i r  male coun te rpa r t s .  The nega t ive  

s lopes  f o r  t h e  two school  groups could be i n t e r p r e t e d  a s  implying t h a t  women 

face  ( f i n a n c i a l )  b a r r i e r s  t o  using a d d i t i o n a l  educat ion as  a  means of 

overcoming t h e  minimum wage c o n s t r a i n t .  It i s  l e s s  c l e a r  t o  us why t h e  d a t a  

suggest  t h a t  women have flowed i n t o  c l e r i c a l / s a l e s  jobs r a t h e r  than home 

a c t i v i t i e s  ( included i n  "other") .  

The ind iv idua l  minimum wage c o e f f i c i e n t s  a r e  s i m i l a r  t o  those  es t imated  

for  males i n  t h a t  MW i s  nega t ive  i n  a l l  cases  (and s i g n i f i c a n t  t h r e e  t imes)  

whi le  t h e  i n t e r a c t i o n  terms with S and H a r e  p o s i t i v e  i n  genera l .  The 

p o s i t i v e  i n t e r a c t i o n  with school q u a l i t y  (S) i s  p a r t i c u l a r l y  no t ab l e ,  being 

p o s i t i v e  i n  a l l  f i v e  cases  where we expect a  p o s i t i v e  s ign  and being 

s i g n i f i c a n t  i n  t h r e e  of those ca se s .  Like t he  men, female gradua tes  of 

h igher  q u a l i t y  schools  do b e t t e r  than graduates  of lower-qual i ty  schools  i n  

t h e  face  of r i s i n g  minimum wages. 

I n  Table I X ,  we r ee s t ima te  t h e  model d e l e t i n g  t h e  school q u a l i t y  

v a r i a b l e .  Even more than fo r  men, t h i s  improves t h e  est imated d e r i v a t i v e s  



TABLE I X  
WOMEN: ZELLNER REGRESSIONS CONTROLLING FOR 

INCOME MOMENTS, AND ASSETS 
P r o f e s s i o n a l  O p e r a t i v e s ,  1-3 4+ 

and Labore rs ,  Year Year 
Manager ia l  and C r a f t s  S e r v i c e s  Schools Schools Other  

County Dummies I n c .  Inc  . I n c  . I n c  . Inc  . Inc  . 
I n t e r c e p t  -4.13 -1.42 -1 .OO -.21 - . I4  .34 

(6.12)*** (2.24)** (2.22)** (1 .57)  (1.46) ( .38) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Es imated D e r i v a t i v e s :  5 z 
a (lJ i-Pc) . l l  4.79 7.64 -1.59 1.46 1.40 

( .02) ( .65)  (1.94)"" (2.86)*** (2.45)*** ( .52) 

-8.87 -2.22 -9.16 -9.82 -2.00 

( .89) (2.03)"" (1 .21)  (6.38)*** (10.46)*** (1.04) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
J o i n t  Summary S a t i s t i c s :  

Weighted R5 = .584 
F- tes t  f o r  ( P  i-p F) 2.18*** 
F- tes t  f o r  (ai-aF) 2.27*** 
F- tes t  f o r  H 3.7 2*** 
F - t e s t  f o r  MW 16.79*** 

NOTE: Dependent V a r i a b l e s :  Z = Log odds of s e l e c t i n g  occupa t ion  i over  C l e r i c a l l S a l e s  
See Table I V  f o r  d e f i n i t i o n s .  ( t - s t a t i s t i c s  i n  p a r e n t h e s e s )  
" S i g n i f i c a n t  a t  10% l e v e l  **Signif icant  a t  5% l e v e l  ***Significant a t  1% l e v e l  



f o r  means and second moments. The mean i s  p o s i t i v e  f i v e  of s i x  t imes and 

s i g n i f i c a n t  i n  two cases .  It i s  d i f f i c u l t  t o  expla in  t he  nega t ive  and 

s i g n i f i c a n t  r e s u l t  f o r  1-3 year  schools .  The second moment i s  nega t ive  f i v e  

of s i x  t imes,  with 1-3 year schools  as  t he  except ion ,  once again.  The 

d e r i v a t i v e  with r e spec t  t o  home inpu t s  remains mixed, with t h r e e  p o s i t i v e  

s igns  ( a l l  s i g n i f i c a n t )  and t h r e e  nega t ive  s igns  (two s i g n i f i c a n t ) .  

The minimum wage v a r i a b l e  has  s i m i l a r  e f f e c t s  i n  Tables V I I I  and I X .  

Ove ra l l ,  women appear t o  be h u r t  by minimum wages, although t h i s  i s  l e s s  

t r u e  f o r  women from more wealthy communities. 

S t r u c t u r a l  Est imates  

I n  o rde r  t o  summarize t h e  information contained i n  t h e  previous t a b l e s ,  

it i s  u s e f u l  t o  ob t a in  e s t ima te s  of t he  s t r u c t u r a l  parameters ,  6 0 i ,  61i ,  

6 2 i ,  6  3i, vOi and T .24 The f u l l  model ou t l i ned  i n  equat ions ( 7 ) ,  (81, and 
1  i 

(9) would have 50 parameters with n ine  a c t i v i t i e s .  Given t h e  complicat ion 

of es t imat ing  such a  l a r g e  model using maximum l ike l ihood  methods, we impose 

f u r t h e r  r e s t r i c t i o n s  on t h e  system. We impose t h e  r e s t r i c t i o n  t h a t  t h e  

h i g h e r - s k i l l  occupat ions (p ro fe s s iona l ,  c r a f t s ,  and c l e r i c a l )  have t h e  same 

s t r u c t u r a l  parameters.  S imi l a r ly ,  t h e  lower-sk i l l  occupat ions ( s e r v i c e ;  

farming, f i s h i n g  and lumbering; and ope ra t i ve s  and l a b o r e r s )  have t h e  same 

s t r u c t u r a l  parameters.  F i n a l l y ,  we reduce t h e  complexity of t h e  human 

c a p i t a l  product ion func t ion  by r e s t r i c t i n g  t he  household a s s e t  e f f e c t ,  62i, 

t o  zero.  These r e s t r i c t i o n s  reduce t h e  number of s t r u c t u r a l  parameters t o  

20. We have 10 production parameters ,  60J,  6 0 ~ '  & O H '  &OL'  & 1 J 9  
&1H3 

lL' '3H' 
and 6  where t h e  s u b s c r i p t s  a r e  J : jun ior  c o l l e g e  o r  voca t iona l  

3L' 



school ,  C 5 four-year co l l ege ,  H : h igh - sk i l l  jobs and L  low-ski l l  jobs.  

63i r ep re sen t s  on-the-job t r a i n i n g  e f f e c t s ,  which a p p l i e s  only t o  t h e  high- 

s k i l l  c l e r i c a l  and c r a f t  occupations and t o  t h e  low-ski l l  occupat ions.  We 

cannot ob t a in  t he  production c o e f f i c i e n t s  f o r  t he  unemployed (u )  group. 

k  Since earn ings  f o r  t h i s  group a r e  zero ,  E ( w ~ )  = 0 f o r  a l l  k ,  which means 

t h a t  t h e  terms 6  and 61U f a l l  out of t he  equa t ion .  ou 
We have 10 queuing parameters ,  a a IT a a a IT IT 

OU' O J '  OC' OH' OL' 1U' 1J '  1C' 

a 
1H' and a 1L' 

The vec to r  a gives  t h e  l e v e l  e f f e c t  of the  minimum wage on O i  

t he  length  of queue and a r ep re sen t s  t he  e f f e c t  of school q u a l i t y  on t h e  
1  i 

minimum wage e f f e c t .  By i n s e r t i n g  ( 9 )  i n t o  (7)' we see  t h a t  a  p o s i t i v e  

(nega t ive )  s ign  on these  parameters w i l l  imply an increased (decreased)  

l eng th  of queue and a  lower (h igher )  p r o b a b i l i t y  of e n t r y  i n t o  t h e  

a c t i v i t y .  

The e s t ima te s  a r e  reported i n  Table X. The r e s u l t s  a r e  gene ra l l y  

c o n s i s t e n t  with those repor ted  i n  t he  unconstrained est imat ion-- increasing 

school  q u a l i t y  increases  a c t i v i t i e s - - s p e c i f i c  human c a p i t a l  f o r  jun ior  

c o l l e g e ,  co l l ege ,  and h igh - sk i l l  occupat ions,  but i t  lowers human c a p i t a l  

f o r  low-ski l l  occupat ions.  Therefore ,  increas ing  school q u a l i t y  lowers 

e n t r y  i n t o  t he  low-ski l l  occupations as  it inc reases  e n t r y  i n t o  t h e  o t h e r  

a c t i v i t i e s .  

These parameters imply t h a t  t h e  l e v e l  of human c a p i t a l  embodied i n  

e n t r a n t s  i n t o  t he  h igh - sk i l l  occupat ions i s  h igher  than t h a t  of e n t r a n t s  

i n t o  t he  low-ski l l  occupat ions.  Consis tent  with t h i s  f ind ing  i s  the  r e s u l t  

t h a t  i nc reas ing  the  minimum wage f u r t h e r  i nc reases  t he  human c a p i t a l  of t h e  

e n t r a n t s  i n t o  t h e  h igh - sk i l l  occupat ions (presumably by inc reas ing  t h e  

a v a i l a b i l i t y  of on-the-job t r a i n i n g )  but i t  decreases  t he  human c a p i t a l  of 
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TABLE X 

MAXIMUM LIKELIHOOD ESTIMATES OF THE STRUCTURAL EQUATIONS ( 7-9 ) 

Like l ihood  Value -4165.51 

NOTES: 60i, 61i, and 63i a r e  r e s p e c t i v e l y  t h e  c o n s t a n t  term,  schoo l  q u a l i t y  
term,  and minimum wage term i n  t h e  human c a p i t a l  p r o d u c t i o n  f u n c t i o n .  6 2 i  
i s  r e s t r i c t e d  t o  be  z e r o .  noi and n l i  a r e  r e s p e c t i v e l y  t h e  d i r e c t  e f f e c t  of  
minimum wages on l e n g t h  o f  queue and t h e  i n t e r a c t i o n  e f f e c t  o f  s c h o o l  
q u a l i t y  and minimum wages on l e n g t h  of  queue. A c t i v i t i e s  i n c l u d e  J f o r  
one- to- three  y e a r  s c h o o l s ,  C f o r  four-year  c o l l e g e s ,  H f o r  h i g h - s k i l l  
o c c u p a t i o n s ,  L  f o r  low-sk i l l  o c c u p a t i o n s  and U f o r  unemployed o r  o t h e r .  



e n t r a n t s  i n t o  low-sk i l l  occupa t ions .  The i n t e r p r e t a t i o n  i s  t h a t  t h e  

n e g a t i v e  impacts of minimum wages on on-the-job t r a i n i n g  a r e  concen t ra ted  i n  

t h e  l ower - sk i l l  occupa t ions ,  whereas i nc r ea s ing  minimum wages w i l l  a c t u a l l y  

i n c r e a s e  t r a i n i n g  o p p o r t u n i t i e s  f o r  h ighe r - sk i l l ed  i n d i v i d u a l s  i n  h i g h - s k i l l  

occupations. 

I n  looking a t  t h e  queuing c o e f f i c i e n t s ,  we f i nd  t h a t  minimum wages 

i n c r e a s e  t h e  i n c e n t i v e s  t o  go t o  jun ior  c o l l e g e  o r  voca t i ona l  s choo l ,  b u t  

reduce t h e  i n c e n t i v e s  t o  go t o  c o l l e g e  o r  t o  high- o r  low-sk i l l  occupa t ions .  

Contrary t o  e x p e c t a t i o n s ,  i nc r ea s ing  t h e  minimum wages appears  t o  reduce t h e  

number going i n t o  unemployment and "other" a c t i v i t i e s  a s  wel l .  I nc r ea s ing  

school  q u a l i t y  a c t s  t o  r e v e r s e  a l l  t h e s e  a f f e c t s .  As school-generated human 

c a p i t a l  i n c r e a s e s ,  t h e  queue f o r  high- and low-sk i l l  jobs i s  reduced and t h e  

i n c e n t i v e s  t o  a t t e n d  four-year r a t h e r  than two-year c o l l e g e s  i n c r e a s e s .  

Once aga in ,  t h e  anomaly i s  t h a t  a  h ighe r  l e v e l  of school  q u a l i t y  appears  t o  

i n c r e a s e  e n t r y  i n t o  unemployment and "other" a c t i v i t i e s .  However, t aken  a s  

a  whole, t h e s e  r e s u l t s  i n d i c a t e  t h a t  i nc r ea s ing  t h e  minimum wage does a f f e c t  

queues f o r  jobs:  doing s o  i nc r ea se s  queues f o r  people  from poorer  s choo l s  

and reduces  queues f o r  t hose  from h ighe r -qua l i t y  schools .  These r e s u l t s ,  

coupled with  those  above f o r  t h e  on-the-job t r a i n i n g  e f f e c t s ,  po in t  t o  a  

compel l ing exp l ana t i on  f o r  t h e  f requen t  f i nd ing  of d i f f e r e n t i a l  impacts of 

minimum wages a c r o s s  va r i ous  demographic groups.  V a r i a t i o n  i n  average 

l e v e l s  of embodied human c a p i t a l  a c ro s s  demographic groups may wel l  e x p l a i n  

t h e  v a r i a t i o n  i n  t he  d i r e c t i o n  and magnitude of t h e  e f f e c t s  of minimum wages 

on employment and on-the-job t r a i n i n g  of t hose  demographic groups.  



Summary 

Our major o b j e c t i v e  i n  t h i s  s tudy  has  been t o  ana lyze  t h e  impact 

of minimum wages on t h e  cho ice  of a c t i v i t y  of youths fo l lowing  h i g h  s c h o o l  

g r a d u a t i o n .  There  h a s  been l i t t l e  p r e v i o u s  r e s e a r c h  i n  t h i s  a r e a .  As such ,  

our  r e s u l t s  must be  i n t e r p r e t e d  a s  ~ r e l i m i n a r y  b u t  s u g g e s t i v e .  

One i n t e r e s t i n g  f i n d i n g  i s  t h a t  t h e  impact of t h e  minimum wage law 

v a r i e s  wi th  q u a l i t y  of s c h o o l i n g  and home environment .  Graduates  of b e t t e r  

h igh  s c h o o l s ,  having more human c a p i t a l ,  f i n d  i t  e a s i e r  t o  t a k e  jobs  when 

t h e  minimum wage r i s e s .  Graduates  of lower -qua l i ty  h i g h  s c h o o l s  have a  more 

d i f f i c u l t  t ime f i n d i n g  n o n a g r i c u l t u r a l  jobs .  Although our  d a t a  s e t  exc ludes  

them, by i n f e r e n c e  h i g h  schoo l  d r o p o u t s  a l s o  s u f f e r  a s  t h e  minimum wage 

r i s e s .  

A second impor tan t  r e s u l t  is  t h a t  j u n i o r  c o l l e g e  and v o c a t i o n a l  schoo l  

e n r o l l m e n t s  i n c r e a s e  i n  r e s p o n s e  t o  h i g h e r  minimum wages and coverage .  Th i s  

may be i n t e r p r e t e d  a s  be ing  due t o  e f f o r t s  of youths  t o  i n c r e a s e  t h e i r  human 

c a p i t a l  s o  a s  t o  s u r p a s s  t h e  minimum wage b a r r i e r  o r  a s  a  p l a c e  t o  w a i t  f o r  

a c c e p t a b l e  jobs  t o  become a v a i l a b l e .  We f i n d  l e s s  ev idence  of an  e f f e c t  of 

minimum wages on e n t r y  i n t o  four-year  c o l l e g e s  and u n i v e r s i t i e s .  There is 

somewhat more ev idence  t h a t  minimum wages induce more youths  t o  remain a t  

home and under take  o t h e r  nonemployment, nonschoo l ing  a c t i v i t i e s  ( such  a s  

unemployment s t a t u s ) .  

T h i r d ,  we f i n d  some suppor t  f o r  t h e  n o t i o n  t h a t  t h e  adverse  e f f e c t s  of 

minimum wages on on-the-job t r a i n i n g  reduce e n t r y  i n t o  t h e  occupa t ions  i n  

our  d a t a  s e t  which were covered by t h e  law. We found g e n e r a l l y  c o n s i s t e n t  

n e g a t i v e  impacts  of reduced t r a i n i n g  o p p o r t u n i t i e s  on o c c u p a t i o n a l  e n t r y .  

While t h e  i n d i v i d u a l  e f f e c t s  a r e  on ly  m a r g i n a l l y  s i g n i f i c a n t ,  t h e  j o i n t  

h y p o t h e s i s  of no on-the-job e f f e c t  a c r o s s  r e g r e s s i o n s  i s  s t r o n g l y  r e j e c t e d .  



I f  we i n t e r p r e t  our  r e s u l t s  l i t e r a l l y ,  we f i n d  t h a t  minimum wage laws have 

o f f s e t t i n g  e f f e c t s  on h i g h  schoo l  g r a d u a t e s .  Evaluated a t  t h e  average  l e v e l  

o f  s c h o o l  q u a l i t y  i n  our  sample, t h e  n e g a t i v e  e f f e c t  of minimum wages on 

on-the-job t r a i n i n g  t e n d s  t o  r educe  t h e  i n c e n t i v e s  t o  e n t e r  o c c u p a t i o n s .  On 

t h e  o t h e r  hand,  i n c r e a s i n g  t h e  minimum wage appears  t o  r educe  t h e  l e n g t h  of  

queue f o r  jobs  i n  t h i s  sample,  encouraging o c c u p a t i o n a l  e n t r y .  The l a t t e r  

r e s u l t  i m p l i e s  t h a t  Maryland h igh  schoo l  g r a d u a t e s  have s u f f i c i e n t l y  h i g h  

l e v e l s  of human c a p i t a l  on average  t o  b e n e f i t  from i n c r e a s e s  i n  t h e  minimum 

wage through an i n c r e a s e d  demand f o r  s k i l l e d  l a b o r  r e l a t i v e  t o  u n s k i l l e d  

l a b o r .  

Our r e s u l t s  s u g g e s t  t h a t  f u t u r e  s t u d i e s  of  t h e  minimum wage should  u s e  

d i s a g g r e g a t e d  d a t a .  The impact on young people  v a r i e s  wi th  t h e i r  

accumulated l e v e l  of  human c a p i t a l .  Those w i t h  more human c a p i t a l  may be i n  

a  more advantageous  p o s i t i o n ,  w h i l e  t h o s e  wi th  l e s s  human c a p i t a l  may be  

more c o n s t r a i n e d .  T h i s  f a c t  may s e r v e  t o  e x p l a i n  common f i n d i n g s  of 

d i f f e r e n t i a l  minimum wage e f f e c t s  a c r o s s  demographic groups .  F u t u r e  s t u d i e s  

may a l s o  p r o f i t  by i n c l u d i n g  f u r t h e r  s c h o o l i n g  a s  an a l t e r n a t i v e  t o  

employment. We f i n d  ev idence  of i n c r e a s e d  e n r o l l m e n t s  i n  v o c a t i o n a l  s c h o o l s  

and j u n i o r  c o l l e g e s  r e s u l t i n g  from h i g h e r  minimums. 

The p o l i c y  i m p l i c a t i o n s  a r e  c l o s e l y  r e l a t e d  t o  t h e s e  o b s e r v a t i o n s .  Our 

r e s u l t s  r e i n f o r c e  t h e  f i n d i n g s  of o t h e r  s t u d i e s .  Youths from r i c h e r  

f a m i l i e s  g a i n  a t  t h e  expense of you ths  from poore r  f a m i l i e s .  We ex tend  t h i s  

by n o t i n g  t h a t  you ths  from b e t t e r  s c h o o l s  a l s o  g a i n .  I n  a d d i t i o n ,  we f i n d  

s t r o n g e r  e v i d e n c e  than  do o t h e r  s t u d i e s  of a d d i t i o n a l  s c h o o l i n g  a s  an 

a l t e r n a t i v e  t o  employment. I f  t h i s  s c h o o l i n g  i s  p r o d u c t i v e ,  i t  w i l l  h e l p  t o  

minimize t h e  l o s s e s  of  economic e f f i c i e n c y  caused by a  minimum wage law. On 

t h e  o t h e r  hand, i f  s c h o o l s  a r e  simply p l a c e s  t o  w a i t  f o r  job open ings ,  t h e n  

t h i s  s t r a t e g y  i s  no b e t t e r  than  w a i t i n g  a t  home. 



NOTES 

See Brown, Gi l roy ,  and Kohen (1982) fo r  a  review of t h e  theory .  

See Hashimoto (1981, 1982) o r  Leighton and Mincer (1981) f o r  evidence 
suppor t ing  t h i s  p ropos i t  ion. 

Cunningham (1981),  Ehrenberg and Marcus (19801, and M a t t i l a  (1981) a l l  
explore  t h i s  ques t ion  with d i f f e r e n t  d a t a  s e t s .  The r e s u l t s  a r e  not  
c o n s i s t e n t  across  t h e  s t u d i e s  so  no genera l  conclusions may be drawn. 

See Linneman (1982) f o r  evidence of t h i s  hours adjustment .  

See no t e  2. 

This exponent ia l  u t i l i t y  form is  commonly used i n  t he  empi r i ca l  
l i t e r a t u r e  on a s s e t  choice .  See Deaton and Muellbauer (1980) f o r  a  -- 
review of t he  methodology. 

More complex forms of t h e  production func t ion  a r e  admiss ib le ,  a l though 
t h e  es t imated  a c t i v i t y  choice equat ion becomes overburdened with 
higher-order  terms as  more terms a r e  added t o  t h e  product ion equa t ion .  

Some might wonder i f  t h e  Maryland da t a  a r e  r e p r e s e n t a t i v e  of t h e  United 
S t a t e s .  The following comparison i n d i c a t e s  t h a t  they a r e  q u i t e  
s i m i l a r .  The Maryland f i gu re s  a r e  averages f o r  high school gradua tes  
over  t h e  period 1951-70. The U.S. d a t a  a r e  averages fo r  males 18-19 
having exac t ly  four  years  of high school i n  1960 (U.S. Bureau of 
Census, 1960 Census of Populat ion,  Educational Attainment,  Report 
PC( 2 ) - 5 ~ ,  Subject ~ e p o r t s ,  Table 8 ) .  

Maryland U.S. - 
Pro fe s s iona l s  & Managers ,020 .05 8  
C l e r i c a l  & Sales  .215 .251 
Craftsmen ,101 .I20 
Operat ives  & Laborers ,426 .414 
Service .041 ,076 
Farm & Farm Laborers 

The discrepancy fo r  "farmers" may be due, i n  p a r t ,  t o  t h e  f a c t  t h a t  t h e  
c l a s s i f i c a t i o n  scheme f o r  Maryland includes f i s h i n g  and lumbering i n  
add i t i on  t o  farming, whereas t h e  U.S. c l a s s i f i c a t i o n  i s  exc lus ive ly  
farmers and farm l abo re r s .  The l a r g e s t  discrepancy f o r  t h e  o t h e r  
occupat iona l  c a t e g o r i e s  i s  four percentage po in t s .  

A seventh occupat ional  category i n  t h e  published d a t a  is  t i t l e d  
"P ro t ec t i ve  Serv ice  Workers Including Armed Forces." A s u b s t a n t i a l  
number of young men a r e  i n  t h i s  c l a s s i f i c a t i o n ,  e s p e c i a l l y  during t h e  
Korean War years  and t h e  l a t e  1950s. Some d e c l i n e  i n  t h e  e a r l y  1960s 
and a  r i s e  i n  t he  l a t e  1960s suggests  t h a t  v a r i a t i o n  i n  t h i s  ca tegory  
i s  l a r g e l y  exogenous, changing with n a t i o n a l  defense  requirements and 
d r a f t  c a l l s .  Hence, we exclude these  men from our d a t a  s e t .  Our 
employed populat ion i s  b e s t  i n t e r p r e t e d  as  t h e  employed c i v i l i a n  
populat ion.  



10. These z e r o  o b s e r v a t i o n s  were r e t a i n e d  s i n c e  they  p rov ide  u s e f u l  i n f o r -  
mat ion about  o c c u p a t i o n a l  c h o i c e  and s i n c e  d e l e t i o n  could  c a u s e  sample 
s e l e c t i o n  b i a s .  S e t t i n g  N = 0.1  i n  t h e  e x p r e s s i o n  ~ o g ( N / F l ,  where F  i s  
t h e  number of  f a rmers  and N i s  t h e  number i n  occupa t ion  i, a l l o w s  u s  t o  
m a i n t a i n  a  r e l a t i v e  rank ing  a s  compared t o  t h e  c a s e  i n  which N = 1.0  o r  
h i g h e r .  Other  s p e c i f i c a t i o n s  ( e . g . ,  s e t t i n g  N=.01 o r  N=.001) y i e l d e d  
s i m i l a r  r e s u l t s .  C o r r e l a t i o n s  v a r i e d  between .936 and .995 f o r  
dependent v a r i a b l e s  u t i l i z i n g  t h e s e  approx imat ions .  I n  Table  111, t h e  
o n l y  n o t a b l e  impact of  changing N t o  .001 was t o  e l i m i n a t e  t h e  
s i g n i f i c a n c e  of t h e  a s s e t  d e r i v a t i v e s  f o r  t h e  c ra f t smen  and s e r v i c e  
o c c u p a t i o n s .  

11. We c o n s i d e r e d  o t h e r  measures such a s  s u b s t i t u t i n g  " t o t a l  s c h o o l  
e x p e n d i t u r e s "  f o r  " s a l a r i e s  and wages" and s u b s t i t u t i n g  t h e  number of  
s t u d e n t s  "a t t end ing"  f o r  t h e  number "belonging." Each p a i r  was s o  
h i g h l y  c o r r e l a t e d  t h a t  t h i s  made l i t t l e  d i f f e r e n c e  i n  t h e  r e s u l t s .  The 
s ix -yea r  average c o v e r s  t h e  j u n i o r  h i g h  and h i g h  schoo l  y e a r s .  The 
measure i s  no t  g r e a t l y  a f f e c t e d  by v a r y i n g  t h e  number of  y e a r s  i n  t h e  
moving average .  

12.  Once a g a i n ,  t h i s  measure i s  n o t  h i g h l y  s e n s i t i v e  t o  v a r y i n g  assumpt ions  
r e g a r d i n g  t h e  number of  y e a r s  i n  t h e  moving average .  The c o r r e l a t i o n s  
were .990 o r  h i g h e r  among t h e  2 ,  4 ,  and 6  yea r  moving averages .  

13.  For s p e c i f i c s ,  see Orazem and M a t t i l a  (1983) .  I d e n t i c a l  methodology 
was used i n  e s t i m a t i n g  means and second moments f o r  schoo l  a t t a i n m e n t .  

14. Assume t h a t  t h e  d i s t r i b u t i o n s  of human c a p i t a l  ( h )  and e a r n i n g s  p e r  
u n i t  of  human c a p i t a l  (W) a r e  independent .  I f  W and h  each have 
moment-generating f u n c t i o n s ,  t h e  j o i n t  moment-generating f u n c t i o n  i s  
M ( W , ~ )  = M(W,O)M(O,~) ( s e e  Hogg and C r a i g ,  1970, p. 8 0 ) .  T h i s  i m p l i e s  
t h a t  u W , h  = u # h  and = o f h ,  f o r  t h e  f i r s t  two moments. Taking 

l o g a r i t h m s ,  we g e t  

and ( i i )  I n  a  = l n  a h  + I n  aW. 
W ,  h  

Equat ion ( i )  s u g g e s t s  r e g r e s s i n g  t h e  observed v a l u e s  of  I n  u on t h e  w , i  
observed v a l u e s  of i n  ph and then  e s t i m a t i n g  pW a s  t h e  a n t i - l o g  of  t h e  
r e s i d u a l s .  Th i s  was our  approach w i t h  t h e  a d d i t i o n  of  a n  i n t e r c e p t ,  
which cor responds  t o  t h e  c o n s t a n t  o r  s lowly changing d i s t r i b u t i o n  o f  
age  and e x p e r i e n c e  w i t h i n  an occupa t ion  ( s e e  Orazem and M a t t i l a ,  1983 
f o r  more d e t a i l s ) .  

15. Data on e a r n i n g s  by o c c u p a t i o n s  f o r  h i g h  schoo l  g r a d u a t e s  were 
a v a i l a b l e  f o r  1959 and 1969, p rov id ing  t h e  1960s t r e n d .  Due t o  t h e  
l a c k  of  d i r e c t l y  comparable d a t a  f o r  1949, t h e  1949-59 t r e n d  was 
e s t a b l i s h e d  by ana lyz ing  changes i n  t h e  income moment and e d u c a t i o n  
a t t a i n m e n t  moments. 

16 .  A d d i t i o n a l  d e t a i l  on t h e  adjus tment  p r o c e s s  i s  a v a i l a b l e  i n  Orazem and 
Matt i l a  (1983).  

17.  Coverage by i n d u s t r y  1951-1960 was based on d a t a  pub l i shed  i n  t h e  1954 
Annual Report  of  t h e  U.S. Wage and Hour and P u b l i c  Cont rac t  Divisions. 



Indus t ry  coverage 1961-69 was based on d a t a  publ ished i n  t h e  Annual 
Reports t o  Congress on Minimum Wage and Maximum Hour Standards under -- 
the  FLSA. A maior i nc rease  i n  coverage i n  cons t ruc t ion  occurred i n  -- - - 
1956 due t o  cou r t  dec i s ions  which extended coverage beyond t h e  1953 
i n t e r p r e t a t i o n  of t he  U.S. Department of Labor. More minor adjustments  
i n  coverage were made due t o  cour t  r u l i n g s  i n  wholesale t r a d e ,  
s e r v i c e s ,  and f inance  during t h e  1950s. In  add i t i on ,  c a r e  was taken t o  
e l imina t e  workers phased Tnto coverage during 1969 from those  covered 
dur ing  1967. The publ ished s t a t i s t i c s  fo r  1967 inc lude  both groups. 
Some o t h e r  minor i ncons i s t enc i e s  i n  t he  published d a t a  f o r  a g r i c u l t u r e  
and f o r  f inance ,  insurance ,  and r e a l  e s t a t e  were r e c t i f i e d .  

18. Once aga in ,  those  phased i n t o  coverage i n  1969 a r e  separa ted  out  from 
those  phased i n  under t h e  1967 amendments. We a r e  g r a t e f u l  t o  Joyce 
Cooper fo r  supplying the  unpublished FLSA coverage d a t a  by indus t ry  and 
s t a t e  f o r  1964. S imi la r  d a t a  f o r  1967 were publ ished i n  Minimum Wage 
and Maximum Hours Standards under t he  FLSA, 1967. --- 

19. It may be hypothesized t h a t  t he se  r e s u l t s  a r e  obtained merely because 
r u r a l  a r ea s  have lower l e v e l s  of a s s e t s  and school q u a l i t y ,  and thus  
t he  p r o b a b i l i t y  of s e l e c t i n g  farming i s  i nve r se ly  r e l a t e d  t o  S  and H. 
However, t h e  county-specif ic  dummy v a r i a b l e s  should c o n t r o l  f o r  t h e  
r u r a l  ve r sus  urban na tu re  of a  county school d i s t r i c t .  Thus, t h e  
parameters on S  and H should cap tu re  e f f e c t s  t h a t  a r e  independent of 
f ixed  county c h a r a c t e r i s t i c s .  

20. We should no te  a t  t h e  o u t s e t  t h a t  i n  Linneman's (1982) study of t h e  
p r o b a b i l i t y  of membership i n  t h e  subminimum populat ion,  t he  mean 
educa t iona l  a t ta inment  f o r  t he  populat ion above the  minimum wage was 
12.1. I f  t h i s  r e s u l t  c a r r i e s  over t o  Maryland, then we would expect  
t h a t  t he  average h igh  school graduate  would b e n e f i t  from inc reases  i n  
t h e  minimum, e s p e c i a l l y  those  from h igher -qua l i ty  schools  o r  wealthy 
f ami l i e s .  

This may account f o r  the  mixed f ind ings  i n  the  l i t e r a t u r e .  M a t t i l a ,  
using t ime-ser ies  d a t a ,  found t h a t  minimum wages s i g n i f i c a n t l y  
increased  school enrol lments  i n  h i s  1979 paper,  but found no 
s i g n i f i c a n t  impact on school enrol lments  i n  h i s  1982 paper.  Ehrenberg 
and Marcus (1980) and a l s o  Cunningham (1981) f ind  mixed r e s u l t s  us ing  
c ros s - sec t iona l  da t a .  We b e l i e v e  t h a t  our t e s t s  a r e  more powerful i n  
t h a t  ( a )  we can sepa ra t e  two-year school enrol lments  from four-year 
c o l l e g e s ,  and (b)  we have combined t ime-ser ies  and c ros s - sec t iona l  
d a t a .  Cross-sect ional  d a t a  a lone miss t he  impacts of changes i n  t h e  
law. Aggregate t ime-ser ies  d a t a  may h ide  r e a l  e f f e c t s  which a r e  more 
apparent  using disaggregated da t a .  

22. The four  groups a r e  (1 )  p ro fe s s iona l  and managers, ( 2 )  c l e r i c a l  and 
s a l e s ,  (3 )  s e r v i c e  ( inc luding  p r i v a t e  household workers) and (4)  
ope ra t i ve s ,  l a b o r e r s ,  c r a f t s ,  and farming. 

23. D i s t r i b u t i o n s  of workers a r e  a v a i l a b l e  by sex and occupat ion fo r  weeks 
worked per  year  and f o r  fu l l - t ime  and part-t ime workers from t h e  annual 
U.S. Bureau of Labor S t a t i s t i c s  "Work Experience" surveys.  Using f i xed  
hours  worked per  week weights and weeks worked mid-points w i th in  each 



c a t e g o r y ,  we computed t h e  mean and second moment of work weeks p e r  yea r  
by occupa t ion .  These v a r i a b l e s  were t h e n  added t o  t h e  r e g r e s s i o n  
e q u a t i o n  i n  which we "purged" income of changes due t o  weeks worked a s  
w e l l  a s  e d u c a t i o n .  See n o t e  14  above. 

24. These e s t i m a t e s  u s e  t h e  o v e r a l l  average minimum wage index f o r  t h e  
c o l l e g e ,  j u n i o r  c o l l e g e  and v o c a t i o n a l  s c h o o l ,  p r o f e s s i o n a l  and 
manager ia l ,  and "o the r"  groups .  The occupa t ion-spec i f  i c  minimum wage 
i n d i c e s  a r e  used f o r  t h e  remaining groups.  
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