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A b s t r a c t

RISK AND CAREER CHOICE 

by

Hyman S anders  

A d v i s e r :  P r o f e s s o r  M ich a e l  Grossman

T h is  d i s s e r t a t i o n  s e e k s  t o  d e t e r m in e  what  m o t i v a t e s  i n d i ­
v i d u a l s  t o  s e l e c t  p a r t i c u l a r  c a r e e r s  by t e s t i n g  how s e n s i t i v e  
l a b o r  f o r c e  e n t r a n t s  a r e  t o  m e a su re s  o f  m on e ta ry  r e t u r n  and 
m o n e ta ry  r i s k  c h a r a c t e r i z i n g  t h e s e  c a r e e r s .  Census  d a t a  a r e  
a n a ly z e d  f o r  s p e c i f i c  m i g r a t i o n  p a t t e r n s  be tween  o c c u p a t i o n s ,  
and s e v e r a l  c r i t e r i a  a r e  d ev e lo p e d  t o  p e r m i t  r e l a t e d  Census  
o c c u p a t i o n s  t o  be a g g r e g a t e d  i n t o  c a r e e r s .  Changes i n  t h e  
d i s t r i b u t i o n  o f  w h i t e  male  e n t r a n t s  i n t o  t h e  l a b o r  f o r c e  a r e  
t h e n  examined by a g g r e g a t i n g  d a t a  a c r o s s  t h e s e  c o n s t r u c t e d  
c a r e e r s  from th e  1960 Census  o f  P o p u l a t i o n  and t h e  1967 Survey  
o f  Economic O p p o r t u n i t y .  Assuming t h e  e a r n i n g s  d i s t r i b u t i o n s  
f o r  t h e  c a r e e r s  a r e  no rm a l ,  m on e ta ry  r i s k  can  be d e p i c t e d  by 
m easu res  o f  d i s p e r s i o n .

The r e g r e s s i o n  r e s u l t s  d e m o n s t r a t e  t h a t  e n t r a n t s  p r e f e r  
o c c u p a t i o n s  w i th  h i g h e r  e x p e c t e d  incom es ,  and shy away from 
t h o s e  whose e a r n i n g s  s t r e a m s  a r e  more v o l a t i l e .  I n d i v i d u a l s  
a s s i g n  much g r e a t e r  im p o r ta n c e  t o  t h e  r e t u r n  t h a n  t o  t h e  
c a r e e r  r i s k ,  however .  With r e s p e c t  t o  e a r n i n g s  v a r i a t i o n ,  t h e  
e v id e n c e  s u g g e s t s  t h a t  t h e  r i s k  r e l a t i n g  t o  e n t r a n t s '  income 
i s  w e ig h ted  more h e a v i l y  th a n  t h a t  a p p l i c a b l e  t o  p r im e  age  
w o r k e r s .  O ther  f a c t o r s  h y p o t h e s i z e d  t o  i n f l u e n c e  i n d i v i d u a l s '  
p r e f e r e n c e s  — o c c u p a t i o n  g ro w th ,  mean e d u c a t i o n  l e v e l s ,  
e x p e c t e d  h o u r s  and weeks o f  employment ,  u n io n  c o v e r a g e ,  and 
t h e  p r o b a b i l i t y  o f  s u f f e r i n g  w o r k - r e l a t e d  d i s a b i l i t y  — e n t e r  
t h e  a n a l y s i s  w i th  t h e  e x p e c t e d  s i g n s .
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CHAPTER I

LITERATURE REVIEW OF OCCUPATION CHOICE
0 '

1 .1  INTRODUCTION

The c a r e e r  d e c i s i o n  has  o f t e n  been d r a m a t i z e d  a s  t h e  most  

d i f f i c u l t  c h o i c e  c o n f r o n t i n g  th e  i n d i v i d u a l  o v e r  t h e  l i f e t i m e .  

I t  has  been  so  c h a r a c t e r i z e d  p r i m a r i l y  b e c a u s e  c u r r e n t  and 

f u t u r e  e a r n i n g s  a r e  somehow l i n k e d  t o  t h e  s e l e c t i o n  o f  an  

o c c u p a t i o n .  The aim o f  t h i s  s tu d y  i s  t o  i n v e s t i g a t e  c e r t a i n  

a s p e c t s  o f  t h e  i n i t i a l  c h o i c e  o f  an o c c u p a t i o n  and a t t e m p t  t o  

f o r m a l l y  d e f i n e  t h e  r e l a t i o n s h i p  w i th  m a rk e t  e a r n i n g s .

What d i s t i n g u i s h e s  c a r e e r  c h o i c e  f rom most  o t h e r  economic 

d e c i s i o n s  f a c e d  by t h e  i n d i v i d u a l  i s  t h e  i n a b i l i t y  t o  f r a c ­

t i o n a l l y  a d j u s t  o n e ' s  d e c i s i o n  —  i . e . ,  a s i d e  from m u l t i p l e  

j o b  h o l d e r s ,  most  p e o p l e  must  t r e a t  m a rk e t  t im e  a s  i n d i v i s i b l e  

w i t h  r e s p e c t  t o  o c c u p a t i o n s .  Workers  s p e c i a l i z e  and o p e r a t e  

w i t h i n  a l i m i t e d  scope  o f  a c t i v i t i e s  w h i l e  in  t h e  l a b o r  

m a r k e t .  T h e re  a r e  s i g n i f i c a n t  r e a s o n s  f o r  t h i s  o b s e r v e d  

b e h a v i o r :  (1) T r a i n i n g  may be s u b j e c t  t o  econom ies  o f  s c a l e .

E q u i v a l e n t l y ,  t r a i n i n g  c o s t s  b o r n e  by t h e  w o r k e r ,  b o th  i n  a 

m o n e ta ry  s e n s e  and in  t e rm s  o f  f o r e g o n e  income,  may be s u f f i ­

c i e n t l y  h ig h  so a s  t o  c a u s e  d i v e r s i f i c a t i o n  t o  be  p r o -  
1 2h i b i t i v e .  (2) S i g n i f i c a n t  c o s t s  ( e . g . ,  f r i n g e s ,  s p e c i f i c  

t r a i n i n g ,  e t c . )  may compel  e m p lo y e r s  t o  r e g a r d  l e s s  t h a n  a 

f u l l - t i m e  commitment a s  i n e f f i c i e n t  f rom t h e  f i r m ' s  s t a n d ­

p o i n t .  A s ide  from s a t i s f y i n g  p a r t i c u l a r  s h o r t - t e r m  c o n ­

s t r a i n t s ,  t h e y  may be u n w i l l i n g  t o  p rom ote  p a r t - t i m e  employ­

m ent .



A w e l l - s t r u c t u r e d  t h e o r y  o f  t h e  economic r a t i o n a l e  f o r  

s e l e c t i n g  a  p a r t i c u l a r  o c c u p a t i o n  i s  a s  y e t  i n c o m p l e t e .  The 

p u r p o s e  o f  t h i s  s t u d y  w i l l  n o t  be d i r e c t e d  to w a r d s  such a 

b ro ad  g o a l ;  i n d e e d ,  t h e  i n t e n t i o n s  o f  t h i s  work a r e  o n l y  t o  

h i g h l i g h t  t h o s e  o p t i o n s  a v a i l a b l e  t o  f i r s t - t i m e  e n t r a n t s  i n t o  

t h e  l a b o r  f o r c e  and a n a l y z e  t h e i r  b e h a v i o r  f rom an economic  

s t a n d p o i n t .  The f o c u s  o f  a t t e n t i o n  w i l l  r e s t  upon two impor­

t a n t  a t t r i b u t e s  u n i q u e l y  i d e n t i f y i n g  e a ch  o c c u p a t i o n :  

m o n e ta ry  r e t u r n s  and t h e  " r i s k "  a s s o c i a t e d  w i th  membership  i n  

t h e  o c c u p a t i o n .  P ro p e r  d e f i n i t i o n s  o f  t h e s e  p a r a m e t e r s  f o l l o w  

below w i t h i n  a summary o f  p r e v i o u s  d e v e lo p m e n t s  i n  t h e  f i e l d ,  

b e g i n n i n g  w i th  t h e  c o n t r i b u t i o n s  o f  human c a p i t a l  t h e o r y .

1 .2  OCCUPATIONAL CHOICE IN A HUMAN CAPITAL CONTEXT

O rthodox  human c a p i t a l  a n a l y s e s  h a v e ,  i n  t h e  p a s t ,

f o c u s e d  upon p e rm a n e n t  c h a r a c t e r i s t i c s  o f  i n d i v i d u a l s ,

i n h e r i t e d  a n d / o r  a c q u i r e d ,  t o  a c c o u n t  f o r  economic  b e h a v i o r  i n
3

a v a r i e t y  o f  c i r c u m s t a n c e s .  T h ree  components  d e l e g a t e d  by 

t h e  t h e o r y  t h e  r e s p o n s i b i l i t y  o f  a c c o u n t i n g  f o r  e a r n i n g s  

g r o w th ,  income d i s t r i b u t i o n s ,  d i f f e r e n t i a l  unemployment ,  and 

a h o s t  o f  r e l a t e d  phenomena have  been  i n d i v i d u a l  a b i l i t y ,  

f o r m a l  s c h o o l i n g ,  and o n - t h e - j o b  t r a i n i n g  or  l a b o r  f o r c e  ex ­

p e r i e n c e .  The t r a d i t i o n a l  model  h a s  p o s i t e d  an  e a r n i n g s

f u n c t i o n  r e l a t i n g  e d u c a t i o n a l  and p o s t - s c h o o l  i n v e s t m e n t  t o  a
4

r a t e  o f  r e t u r n  a c c r u i n g  t o  t h e  l a b o r  i n p u t .

T h i s  a p p r o a c h ,  how ever ,  h a s  n o t  o f f e r e d  e x p l i c i t  g u i d a n c e  

in  e x p l a i n i n g  c a r e e r  c h o i c e .  In  l a r g e  p a r t ,  t h i s  i s  due t o  

t h e  "human c a p i t a l i s t "  v iew  o f  t h e  o c c u p a t i o n  a s  a t r a n s i t o r y



component ,  s u b j e c t  to  f r e q u e n t  ch an g e ,  and n o t  e a s i l y  t r a n s -
5formed i n t o  a  p e r c e i v e d  l e v e l  o f  s e l f - i n v e s t m e n t .  I t s  u s e ­

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

b e h a v i o r  i s  t h u s  s e v e r e l y  hampered by t h e o r e t i c a l  c o n s i d e r a ­

t i o n s .

E conom is ts  have c o n s e q u e n t l y  ad o p te d  one o f  two com pet ing  

s t r a t e g i e s  a s  a framework f o r  u n d e r s t a n d i n g  how c a r e e r  

d e c i s i o n s  a r e  f o r m u l a t e d .  One m ethodo logy  has  in v o lv e d  th e  

d i s e c t i o n  o f  t h e  c a r e e r  i n t o  a s e r i e s  o f  j o b  com ponen ts ,  

f o c u s i n g  a t t e n t i o n  upon th e  a t t r i b u t e s  o f  t h e s e  j o b s .  The 

o c c u p a t i o n ,  p e r  s e , d o e s  n o t  p l a y  a r o l e  i n  t h i s  p r o c e s s ,  

s i n c e  an o c c u p a t i o n a l  t i t l e  does  n o t  convey p r e c i s e  economic 

m eaning .  T h i s  a p p r o a c h ,  much a s  modern human c a p i t a l  t h e o r y ,  

h a s  ev o lv e d  from e a r l i e r  t h e o r e t i c a l  work.

1 . 2 . 1  The " A t t r i b u t e s "  Approach

Adam S m ith ,  i n  a r e v ie w  o f  m o t i v e s  r e l a t e d  t o  j o b  s e l e c ­

t i o n ,  enum era ted  f a c t o r s  which were t h o u g h t  t o  a c c o u n t  f o r
g

p e r s i s t e n t  wage d i f f e r e n t i a l s .  These  encompassed b o th

demand- and s u p p l y - s i d e  e l e m e n t s ,  i n c l u d i n g  t r a i n i n g  o p p o r ­

t u n i t i e s  a f f o r d e d  on t h e  j o b ,  t h e  n a t u r e  o f  working c o n d i ­

t i o n s ,  s t e a d i n e s s  o f  employment,  and m e a su re s  r e f l e c t i n g  some
7

u n c e r t a i n t y  a b o u t  s u c c e s s  on th e  j o b .  M a r s h a l l  i n c o r p o r a t e d  

an a d d i t i o n a l  component t o  r e f l e c t  worker  e f f i c i e n c y  o r  

p r o d u c t i v i t y . ®

A dap t ing  t h e  above  r e s u l t s  t o  modern human c a p i t a l  h a s  

e s s e n t i a l l y  i n v o l v e d  r e f i n e m e n t  and e x p a n s io n  o f  t h e  c o n c l u ­

s i o n s .  Rosen has  c o n c e n t r a t e d  upon one a s p e c t ,  t h e  p r o v i s i o n



o f  o n - t h e - j o b  t r a i n i n g ,  t o  p r o v i d e  a v e h i c l e  f o r  c h a r a c ­

t e r i s i n g  jo b  s w i t c h i n g .  A ccord ing  t o  t h i s  p e r c e p t i o n ,  a c o n ­

t inuum  o f  j o i n t  o p p o r t u n i t i e s  t o  l e a r n  and to  p ro d u c e  a r e  

a f f o r d e d  by t h e  j o b  m a r k e t .  Workers  maximize some m easu re  o f  

l i f e t i m e  incomes.  By e n t e r i n g  t h e  l a b o r  f o r c e ,  i n d i v i d u a l s  

i m p l i c i t l y  choose  t o  modify  t h e  mix o f  t r a i n i n g  and p r o d u c t i o n  

p r o v id e d  by s c h o o l i n g  ( i . e . ,  o n l y  t r a i n i n g )  an d ,  t h e r e b y ,  

i n c r e a s e  t h e i r  incom es .  The a s su m p t io n  o f  i n c r e a s i n g  m a r g i n a l  

c o s t s  o f  l e a r n i n g  and a  d e c l i n i n g  p e r i o d  w i t h i n  which t o

r e c o u p  any i n v e s t m e n t  r e s u l t  i n  s w i t c h e s  t o  j o b s  which o f f e r
9 10p r o g r e s s i v e l y  l e s s  t r a i n i n g  and g r e a t e r  e a r n i n g s .

B a r t e l ,  t o o ,  h a s  s o u g h t  t o  i n v e s t i g a t e  t h e  n a t u r e  o f  t h e  

i n v e s t m e n t s  made in  t h e  j o b  m ark e t  by c o n t r a s t i n g  t h e  im p a c t  

upon e a r n i n g s  p a t t e r n s  o f  m o b i l i t y  and t r a i n i n g  c a p i t a l . 11 

She c o n c l u d e s  t h a t  w h i l e  r e t u r n s  t o  m o b i l i t y ,  a s  m easured  by 

p o s t - s c h o o l  income g ro w th ,  a r e  s i g n i f i c a n t l y  lower t h a n  t h o s e  

t o  j o b - r e l a t e d  i n v e s t m e n t s ,  t h i s  a p p e a r s  t o  be somewhat l e s s  

t h e  c a s e  f o r  i n d i v i d u a l s  l o c a t e d  in  e i t h e r  t a i l  o f  t h e  

s c h o o l i n g  d i s t r i b u t i o n .  The most  l i k e l y  r e a s o n  f o r  o b s e r v i n g  

such  a r e s u l t  i s  t h e  r e l a t i v e l y  s m a l l e r  amount o f  s p e c i f i c  

t r a i n i n g  e n t a i l e d  i n  t h e  j o b s  t h e s e  g ro u p s  a r e  o f f e r e d  (hence ,  

l e s s  l i k e l i h o o d  o f  an i n d i v i d u a l  i n c u r r i n g  a l o s s  i n  i n v e s t ­

ment and e a r n i n g s  from a jo b  s w i t c h ) .

A nother  v a r i a t i o n  o f  t h i s  a p p ro a c h  h a s  been  t a k e n  by 

L u cas .  Appending m e a s u re s  o f  j o b  c h a r a c t e r i s t i c s  t o  w o r k e r s '  

human c a p i t a l  a t t r i b u t e s ,  he a t t e m p t s  t o  a c c o u n t  f o r  o c c u p a ­

t i o n  d e c i s i o n s .  His  r e s u l t s  s u g g e s t  t h a t ,  b e c a u s e  wages a r e

4



a p p a r e n t l y  a d e c l i n i n g  p r o p o r t i o n  o f  t o t a l  p e c u n i a r y  and non-

p e c u n i a r y  c o m p e n sa t io n  f o r  p o s i t i o n s  r e q u i r i n g  g r e a t e r  human

w e a l t h ,  c o e f f i c i e n t s  o f  p e r s o n a l  c h a r a c t e r i s t i c s  r e p r e s e n t i n g
12r a t e s  o f  r e t u r n  w i l l  n o r m a l ly  be downward b i a s e d .

1 . 2 . 2  The O c c u p a t io n  T r e a t e d  Exogenously

The g r e a t e r  p r o p o r t i o n  o f  i n v e s t i g a t o r s ,  however ,  have  

cho sen  n o t  t o  ig n o r e  t h e  o c c u p a t i o n  e i t h e r  a s  a d e c i s i o n  to  be 

e x p l a i n e d  o r  a s  a  f a c t o r  a c c o u n t i n g  f o r  c e r t a i n  o b s e rv e d  co n ­

d i t i o n s .  Such c o n s i d e r a t i o n s  a d m i t t e d l y  have o f t e n  been d i c ­

t a t e d  by d a t a  l i m i t a t i o n s  where " o c c u p a t i o n "  m ig h t  s e r v e  a s  a 

p ro x y  or  may mask o t h e r  economic f o r c e s  a t  work in  a g i v e n  

s i t u a t i o n .  S e v e r a l  r e s e a r c h e r s ,  i n  f a c t ,  have  t r e a t e d  t h e  

o c c u p a t i o n a l  d i s t r i b u t i o n  a s  an i n d e p e n d e n t  f o r c e  g e n e r a t i n g  

p a r t i c u l a r  economic c i r c u m s t a n c e s .  Meanwhile ,  o t h e r s  have  

s o u g h t  t o  u n d e r s t a n d  t h e  v a r i a t i o n  in  o c c u p a t i o n a l  c h o i c e  

b a sed  upon c e r t a i n  t h e o r e t i c a l  c o n s i d e r a t i o n s .

In  t h e  fo rm er  s u b g ro u p ,  t h e  c o n c l u s i o n s  n o r m a l ly  drawn 

have em phas ized  s i g n i f i c a n t  wage income d i f f e r e n c e s  a t t r i b ­

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

f o r c e  s u b s e t s .  King h a s  a s s e r t e d  t h a t  e a r n i n g s  v a r i a t i o n  

w i t h i n  e d u c a t i o n a l  g ro u p s  e x c e e d s  v a r i a t i o n  among t h e s e  g ro u p s

and l i n k s  o c c u p a t i o n a l  r i s k  c h a r a c t e r i s t i c s  t o  s e v e r a l  o t h e r
13m e asu re s  i n  a c c o u n t i n g  f o r  t h e  r e s i d u a l  e a r n i n g s  v a r i a t i o n .  

Fuchs has  l i n k e d  t h e  sex  wage d i f f e r e n t i a l  t o  o c c u p a t i o n  

d i f f e r e n c e s 14 an d ,  in  t h e  same v e i n ,  C h i s w ic k ,  F a c k l e r ,  

O ' N e i l l ,  and P o la c h e c k  have  decomposed o b s e rv e d  wage d i f f e r e n ­

t i a l s  among s e x / r a c e  s t r a t a  i n t o  o c c u p a t i o n - r e l a t e d  d i f f e r -



e n c e s ,  wage r a t e  d i f f e r e n c e s ,  and i n t r a - o c c u p a t i o n  wage 
15 16v a r i a t i o n .  A ccord ing  t o  t h i s  t e c h n i q u e ,  d i f f e r e n c e s  i n

o c c u p a t i o n a l  d i s t r i b u t i o n s  can a c c o u n t  fo r  a b o u t  20 p e r c e n t  o f  

th e  o b s e rv e d  e a r n i n g s  d i f f e r e n t i a l s .

Some r e s e a r c h e r s  have c o n j e c t u r e d  a b o u t  what  t h e  above 

r e s u l t s  r e p r e s e n t .  Rosen has  n o te d  t h a t  o c c u p a t i o n a l  com pos i ­

t i o n  m ig h t  be a r e l a t e d  outcome o f  t h e  manner by which m arke t
17f o r c e s  h a n d le  a b i l i t y  v a r i a t i o n  and d i s c r i m i n a t i o n .  Bowles 

has  s u g g e s t e d  t h a t  p e r s i s t e n t  income i n e q u a l i t y  a c r o s s  demo­

g r a p h i c  g ro u p s  m igh t  be r e l a t e d  t o  o c c u p a t i o n a l  p r e f e r e n c e s
18c o n d i t i o n e d  by f a m i ly  income.  Duncan, t o o ,  h a s  viewed th e  

o c c u p a t i o n  a s  t h e  i n t e r v e n i n g  v a r i a b l e  i n  t h e  t r a n s l a t i o n  o f  

e d u c a t i o n a l  a d v a n ta g e  i n t o  e a r n i n g s  dominance .  E d u c a t i o n a l  

a t t a i n m e n t  q u a l i f i e s  t h e  i n d i v i d u a l  f o r  p a r t i c i p a t i o n  i n  a

p a r t i c u l a r  c a r e e r  whose p u r s u i t  y i e l d s  r e t u r n s  i n  t h e  form o f
. . 19a d d i t i o n a l  income.

1 . 2 . 3  C a re e r  Choice  Endogenously  Determined

The l a s t  g ro u p  o f  s t u d i e s  i s  d i r e c t l y  c o n c e rn e d  w i th  

c a r e e r  c h o i c e .  S in c e  t h e  f o c u s  o f  my a t t e n t i o n  w i l l  c o n c e rn  

th e  i n i t i a l  c h o i c e  o f  an o c c u p a t i o n ,  I  summarize be low r e c e n t  

e f f o r t s  t o  d e a l  w i th  t h i s  i s s u e .

Fr iedman and K uzne ts  a r e  acknowledged t o  have  p i o n e e r e d  

e m p i r i c a l  r e s e a r c h  o f  t h e  o c c u p a t i o n a l  s t r u c t u r e  o f  t h e  modern 

U.S.  economy. They e f f e c t i v e l y  c i r c u m v e n te d  d e f i n i n g  th e  

c h o i c e  p r o c e s s ,  t h o u g h ,  by a r g u i n g  t h a t  t h e i r  d a t a  r e f l e c t e d  

t h e  "noncom pet ing"  c h a r a c t e r  o f  p r o f e s s i o n a l  w o r k e r s .  A f t e r  

a d j u s t m e n t s  f o r  t r a i n i n g  and t h e  n o n p e c u n ia r y  a s p e c t s  o f  a



j o b ,  e n t r y  b a r r i e r s  i n  t h e  forms o f  d i f f e r e n t i a l  a c c e s s  t o  

f i n a n c i a l  m a r k e t s  f o r  p u r p o s e s  o f  s e l f - i n v e s t m e n t  and v a r i a ­

t i o n  in  a b i l i t y  endowments c o u ld  a c c o u n t  f o r  t h e  l a r g e  

e a r n i n g s  d i f f e r e n c e s  o b s e r v e d .  W i th in  p r o f e s s i o n a l  g ro u p  

s a l a r y  v a r i a t i o n  was a t t r i b u t e d ,  among o t h e r  f a c t o r s ,  t o  

d i f f e r e n c e s  i n  a b i l i t y  and i n  t h e  e l a s t i c i t i e s  o f  demand and 

s u p p ly  f o r  v a r i o u s  c a t e g o r i e s  o f  p r o f e s s i o n a l s .  One o t h e r  

c o n t r o v e r s i a l  p r o p o s i t i o n  o f  F r iedm an  and K uzne ts  s u g g e s t e d  

t h a t  i n d i v i d u a l s  a r e  drawn i n t o  f i e l d s  which have  r e l a t i v e l y  

g r e a t e r  income d i s p e r s i o n  in  t h e  c r o s s - s e c t i o n .  A p o r t i o n  o f

t h i s  v a r i a t i o n ,  t h o u g h ,  would be due to  " c h a n c e"  a s  m easu red
20by a  " t r a n s i t o r y "  t im e  component  o f  income.

M incer  adv an ced  a r i g o r o u s  human c a p i t a l  f ramework to

a n a l y z e  t h e  o c c u p a t i o n  d e c i s i o n ,  b a sed  upon (what  now s e r v e
21as )  some r u d i m e n t a r y  a s s u m p t i o n s ,  and one f u r t h e r  q u a l i f i ­

c a t i o n  —  nam ely ,  t h a t  o c c u p a t i o n s  c o u l d  be u n i q u e l y  d e f i n e d  

by t h e  d e g r e e  o f  t r a i n i n g  a t t a i n e d  p r i o r  t o  l a b o r  f o r c e  e n t r y .  

S c h o o l in g  l e v e l s  were  t h u s  synonomous w i t h  o c c u p a t i o n  a t t a i n ­

ment and t h e  r e s u l t i n g  e a r n i n g s  e q u a t i o n  r e l a t i n g  two c a r e e r  

incom es ,  one s k i l l e d  and t h e  o t h e r  u n s k i l l e d ,  would t a k e  t h e  

form:

l n  ^ s k i l l e d  = l n  ^ u n s k i l l e d  + r  s

where

Y = a n n u a l  e a r n i n g s

r  = t h e  m a r k e t  d i s c o u n t  r a t e  o r  i n t e r n a l  r a t e  o f  
r e t u r n

s  = a d d i t i o n a l  y e a r s  o f  s c h o o l i n g  a t t a i n e d  by s k i l l e d  
w o r k e r s

7



In  t h i s  c o n t e x t ,  e a r n i n g s  d i f f e r e n c e s  a c r o s s  o c c u p a t i o n s  due

t o  d i f f e r e n c e s  i n  l e v e l s  o f  i n v e s t m e n t  c o u l d  n o t  r e s u l t  f rom
22noncom pet ing  g r o u p s .

Rahm h a s  expanded  upon t h i s  a p p ro ac h  by g e n e r a l i z i n g  t o
23a l l o w  f o r  p o s t - s c h o o l  i n v e s t m e n t .  O c c u p a t io n s  c o r r e s p o n d  t o

d i f f e r e n t  s t o c k s  o f  human c a p i t a l  whose l e v e l s  a r e  d e t e r m in e d

by i n d i v i d u a l  a b i l i t i e s  t o  b e n e f i t  from and t o  f i n a n c e  s e l f -  
24i n v e s t m e n t .  C o n s e q u e n t l y ,  r a t e s  o f  r e t u r n  would be e x p e c t e d  

t o  v a r y  a c r o s s  o c c u p a t i o n s .  Running r e g r e s s i o n s  o v e r  d i f ­

f e r e n t  o c c u p a t i o n s  o f  t h e  form:

ln  Y = a + r  S + b OJT + c OJT2

where

(1) OJT = p o s t - s c h o o l  e x p e r i e n c e ,
2(2) OJT was i n c l u d e d  t o  c a p t u r e  t h e  e f f e c t s  o f  d e p r e ­

c i a t i o n  upon t h e  i n v e s t m e n t ,  and

(3) v a r i a b l e s 2 ,-Y, S, and OJT r e p r e s e n t e d  o c c u p a t i o n  
a v e r a g e s ,

Rahm h as  been  a b l e  t o  e x p l a i n  70 p e r c e n t  o f  t h e  v a r i a t i o n  in  

o c c u p a t i o n a l  e a r n i n g s  f o r  w h i t e  m a le s .

S e v e r a l  p ro b le m s  have  a r i s e n  in  t h e  i n t e r p r e t a t i o n  o f  

t h e s e  r e s u l t s  which  a r e  w o r th  m e n t io n in g  b e c a u s e  o f  t h e i r  

s i m i l a r i t y  t o  o b j e c t i o n s  r a i s e d  a b o u t  o t h e r  o c c u p a t i o n  

s t u d i e s .  One c r i t i c i s m  l e v e l e d  h a s  r e l a t e d  t o  t h e  c r o s s -  

s e c t i o n a l  n a t u r e  o f  t h e  d a t a  and t h e  d e g r e e  t o  which i t  c o u ld  

be s u c c e s s f u l l y  u sed  t o  s u p p o r t  l i f e - c y c l e  h y p o t h e s e s .  

I n d i v i d u a l s  m ig h t  i n  r e a l i t y  f r e q u e n t l y  move a c r o s s  o c c u p a ­

t i o n s  b u t  t h e  d a t a  t e c h n i q u e s  a d o p te d  impose t h e  i m p l i e d  c o n ­

s t r a i n t  t h a t  w o r k e r s  a r e  p e r m a n e n t l y  a t t a c h e d  t o  one o c c u p a ­

8



t i o n .  A f u r t h e r  c h a l l e n g e  t o  t h e  t h e o r y  h a s  been  t h a t  i t  

a d d r e s s e d  i t s e l f  s o l e l y  t o  w h i t e  m a l e s ,  a r e l a t i v e l y  more 

homogeneous g ro u p  t h a n  th e  g e n e r a l  l a b o r  f o r c e .  Could  t h i s  

framework accommodate t h e  o b s e r v e d  s e x / r a c e  d i f f e r e n c e s  i n  t h e  

o c c u p a t i o n a l  d i s t r i b u t i o n ?

A n o th e r  g roup  o f  r e s e a r c h e r s  h a s  d e v o te d  i t s  e f f o r t s  

e x c l u s i v e l y  t o  i n t e r p r e t i n g  m a l e - f e m a l e  o c c u p a t i o n a l  d i f f e r ­

e n c e s  w i t h i n  a human c a p i t a l  c o n t e x t .  These  a n a l y s e s  have  

h in g e d  upon t h e  f r e q u e n t  e n t r y - a n d - e x i t  from t h e  l a b o r  f o r c e  

e x h i b i t e d  by women o f  c h i l d b e a r i n g  age  and t h e  n o t i o n  t h a t  

o c c u p a t i o n s  d i f f e r  w i t h  r e s p e c t  t o  t h e  l e v e l s  o f  human c a p i t a l  

i n v e s t m e n t  r e q u i r e d .  P o la c h e k  h a s  a rg u e d  t h a t  women cho o se  

c a r e e r s  where  t h e i r  i n v e s t m e n t s  a r e  l e a s t  l i k e l y  t o  e x p e r i e n c e

r a p i d  d e p r e c i a t i o n  in  e i t h e r  an a b s o l u t e  s e n se  or  i n  t e rm s  o f
26t e c h n o l o g i c a l  o b s o l e s c e n c e .  P r e s e n t i n g  t h e  a n a lo g u e  t o  t h i s

h y p o t h e s i s  from t h e  p e r s p e c t i v e  o f  t h e  f i r m ,  E. Landes  h a s

viewed  fem a le  i n t e r m i t t e n t  l a b o r  f o r c e  b e h a v i o r  a s  a c a u s e  f o r

t h e  e m p lo y e r ,  who must  b e a r  a p o r t i o n  o f  t h e  c o s t s  o f  s p e c i f i c

t r a i n i n g ,  t o  e i t h e r  o f f e r  a low er  wage o r  d i s c r i m i n a t e  i n
27h i r i n g  p r a c t i c e s  f o r  s p e c i f i c  o c c u p a t i o n s .

1 . 2 . 4  Endogenous  T r e a tm e n t  I n c o r p o r a t i n g  U n c e r t a i n t y

A m a jo r  r e f i n e m e n t  i n  human c a p i t a l  which a l l o w e d  f o r  a 

f u l l e r  e x p l a n a t i o n  o f  c a r e e r  c h o i c e  h a s  been  made p o s s i b l e  by 

a r e f r a m i n g  o f  t h e  t h e o r y  f rom an e x p e c t e d  u t i l i t y  p e r s p e c ­

t i v e .  Weiss  h a s  i n t r o d u c e d  t h e  e l e m e n t  o f  u n c e r t a i n t y  i n t o  

t h e  a n a l y s i s  i n  a  model  which  c o n s i d e r s  s c h o o l i n g  t o  be t h e  

s o l e  form o f  i n v e s t m e n t .  The i n c l u s i o n  o f  r i s k  a v e r s i o n  in



t h e  i n d i v i d u a l ' s  u t i l i t y  f u n c t i o n  p r o d u c e s  two o p pos ing  

e f f e c t s :  (1) g r e a t e r  s t r e s s  i s  p l a c e d  upon c u r r e n t  incomes i n

e v a l u a t i n g  c a r e e r  o p p o r t u n i t i e s ;  and (2) b ec a u s e  o f  r e s t r i c ­

t i o n s  on t h e  u t i l i t y  f u n c t i o n ' s  fo rm ,  s e l f - i n v e s t m e n t  p r e s e n t s  

i t s e l f  a s  a means by which to  r e d u c e  p e r c e i v e d  r i s k .  The n e t  

r e s u l t  upon o c c u p a t i o n a l  c h o i c e  i s  d e p e n d e n t  upon t h e  s i z e s  o f

th e  d i f f e r e n t i a l s  in  e a r n i n g s  and e a r n i n g s  v a r i a t i o n  among 
28o c c u p a t i o n s .

1 .3  RELATED EFFORTS IN THE STUDY OF CAREER CHOICE

The r e s e a r c h  m a in s t r e a m ,  w h i l e  b o r ro w in g  e x t e n s i v e l y  

f rom o r th o d o x  human c a p i t a l  t h e o r y ,  h a s  i n c o r p o r a t e d  o t h e r  

economic  e l e m e n t s ,  t o o ,  i n  t h e  e m p i r i c a l  a p p l i c a t i o n  o f  m odels  

o f  c a r e e r  c h o i c e .  Bosk in  has  p r e s e n t e d  a s o p h i s t i c a t e d  econo­

m e t r i c  a n a l y s i s  o f  o c c u p a t i o n a l  s e l e c t i o n  by a p p l y i n g  l o g i t  
29t e c h n i q u e s .

Gal loway h a s  f o r m u l a t e d  a model which o v e r l o o k s  t r a d i -
30t i o n a l  human c a p i t a l  p a r a m e t e r s .  The i n d i v i d u a l ' s  o b j e c t i v e  

f u n c t i o n  i s  gove rn ed  s o l e l y  by t h e  o c c u p a t i o n a l  wage. Given 

t h a t  s i g n i f i c a n t  c o s t  d i f f e r e n c e s  i n  t h e  s e l e c t i o n  o f  j o b s  

w i l l  e x i s t  b e c a u s e  o f  t a s t e  and a b i l i t y  v a r i a t i o n ,  each 

o c c u p a t i o n ,  i n  e f f e c t ,  r e f l e c t s  a d i s t r i b u t i o n  o f  shadow wages 

e q u a l  t o  t h e  sum o f  a q u a n t i f i a b l e  m a rk e t  wage, and a s e t  o f  

v a r i a b l e  and n o n m ea su ra b le  c o s t s  and b e n e f i t s  ( e . g . ,  n on -  

p e c u n i a r y  r e t u r n s ,  p s y c h i c  c o s t s ,  i m p e r f e c t  knowledge o f  

r e l a t e d  o p p o r t u n i t i e s ) . As a b y p r o d u c t  o f  t h i s  a p p r o a c h ,  

G al loway has  r e c o g n i z e d  t h e  l i k e l i h o o d  o f  b i d i r e c t i o n a l  g r o s s  

m o b i l i t y  f lo w s  be tw een  o c c u p a t i o n s .  In  e q u i l i b r i u m ,  however .



n e t  f lo w s  s h o u ld  e q u a l  z e r o .  D i f f e r e n t i a l  ch an g e s  in  t h e  

economic m ark e t  s t r u c t u r e  would r e s u l t  i n  n e t  f lo w s  whose s i z e  

and d i r e c t i o n  sh o u ld  be p o s i t i v e l y  c o r r e l a t e d  w i th  t h e  magni­

tu d e  o f  income c h a n g es  be tween o c c u p a t i o n s  (assuming t h a t  n on -  

p e c u n i a r y  e l e m e n t s  rem a in  u n c h a n g e d ) .  L i k e w is e ,  c h a n g es  in  

nonwage a s p e c t s  o f  j o b s  would s e r v e  t o  r e a l l o c a t e  i n d i v i d u a l s ,

r e s u l t i n g  in  a l t e r e d  co m p en sa t in g  d i f f e r e n t i a l s ,  i n  th e  c o u r s e
31o f  a r r i v i n g  a t  a new e q u i l i b r i u m .

W i lk in so n  h a s  viewed th e  c h o i c e  p r o c e s s  and th e  a c q u i s i ­

t i o n  o f  s c h o o l i n g  a s  com plem enta ry  a c t i v i t i e s  engaged i n  by 
32t h e  i n d i v i d u a l .  He has  j u s t i f i e d  h i s  s t r a t i f i c a t i o n  o f  t h e  

l a b o r  f o r c e  a lo n g  o c c u p a t i o n a l  l i n e s  by a r g u i n g  t h a t  o c cu p a ­

t i o n s  r e p r e s e n t  d i f f e r e n c e s  i n  o n - t h e - j o b  t r a i n i n g  ( fo r  g iv e n  

l e v e l s  o f  e d u c a t i o n  and a b i l i t y ) . In  a d d i t i o n ,  v a r i a t i o n  in  

unemployment  r a t e s  among o c c u p a t i o n s  i n d i c a t e s  t h e  e x i s t e n c e  

o f  su b m a rk e t s  d i s t i n g u i s h e d  by u n iq u e  demand and s u p p ly  c o n d i ­

t i o n s .  F u r t h e r ,  i m p e r f e c t  knowledge o f  e x i s t i n g  o p p o r t u n i t i e s  

by e n t r a n t s  would im p ac t  more s e v e r e l y  upon r a t e s  o f  r e t u r n  

a c r o s s  t h e s e  s u b m a rk e ts  th a n  w i t h i n  t h e  i n d i v i d u a l  s t r a t a . ^  

W i lk in so n  h a s  e r r e d  somewhat i n  g e n e r a l i z i n g  f rom h i s  

c r o s s - s e c t i o n a l  r e s u l t s  t o  c o n c l u s i o n s  drawn a b o u t  c a r e e r s .  

While  Mincer  a t t e m p t e d  t o  a c c o u n t  f o r  e m p i r i c a l  d i f f e r e n c e s  i n  

r a t e s  o f  r e t u r n  o b t a i n e d  upon comparing  t i m e - s e r i e s  and

c r o s s - s e c t i o n  d a t a ,  such c o n t r a s t s  a r e  more d i f f i c u l t  t o  p e r -
34form w i t h i n  o c c u p a t i o n a l  g r o u p i n g s .  As d i s c u s s e d  above ,

o c c u p a t i o n  s w i t c h i n g  i n  th e  forms o f  b o th  o l d e r  c o h o r t s  i n -  

m i g r a t i n g  and younger  c o h o r t s  o u t - m i g r a t i n g  may s e v e r e l y
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d i s t o r t  c r o s s - s e c t i o n a l  e v i d e n c e  a p p l i e d  t o  l i f e t i m e  e a r n i n g s
, 35p r o f i l e s .

Freeman h a s  d e v e lo p e d  an e l a b o r a t e  s e t  o f  m odels  d e s ig n e d

to  e x p l a i n  and f o r e c a s t  o c c u p a t i o n a l  s e l e c t i o n  o f  r e c e n t
36c o l l e g e  g r a d u a t e s .  He a p p l i e s  t r a d i t i o n a l  p r i c e  t h e o r y  t o

draw c o n c l u s i o n s  c o n c e r n i n g  c h o i c e  and t h e n  t e s t s  t h e s e

e m p i r i c a l l y  u s in g  a g g r e g a t e d  t i m e - s e r i e s  d a t a .  The b u lk  o f

v a r i a t i o n  i n  c a r e e r  c h o i c e  i s  a t t r i b u t e d  t o  a  p a i r  o f  f a c t o r s

c i t e d  i n  e a r l i e r  r e s e a r c h  above — r e l a t i v e  o c c u p a t i o n a l

e a r n i n g s  and r e l a t i v e  employment o p p o r t u n i t i e s .  The e f f e c t s

o f  t h e s e  v a r i a b l e s  a r e  d i l u t e d ,  t h o u g h ,  by s e v e r a l  o t h e r

e l e m e n t s  which  impede t h e  s u p p l y - s i d e  a d j u s t m e n t s .  Fo rem o s t

among t h e s e  a r e :  (1) human c a p i t a l  i n v e s t m e n t s  which t en d  t o

r a i s e  t h e  f o r e g o n e  income c o s t s  a t t a c h e d  t o  w i t h d r a w a l  from an 
37 38o c c u p a t i o n  — a d d i t i o n a l  amounts  o f  e d u c a t i o n  and

t r a i n i n g  l i m i t  t h e  d e g r e e  o f  s u b s t i t u t a b i l i t y  among c a r e e r s

an d ,  a s  a c o n s e q u e n c e ,  r e d u c e  t h e  s u p p ly  e l a s t i c i t y  o f  many

f i e l d s ;  and (2) d e m an d -d e te rm in ed  e f f e c t s  which a l t e r  t h e

r e l a t i v e  p a y o f f s  t o  v a r i o u s  o c c u p a t i o n s .  Such f o r c e s  i n c l u d e

t h e  im p a c t  o f  t e c h n i c a l  change  and d i f f e r e n t i a l  s e c t o r
39g r o w th .

1 .4  THE RISK ELEMENT

Nonhuman c a p i t a l  t h e o r i s t s  have  a l s o  i n v e s t i g a t e d  t h e

im p a c t  o f  r i s k  upon c a r e e r  d e c i s i o n s  much a lo n g  t h e  same l i n e s

a s  W e is s .  The g e n e r a l  t h r u s t  o f  t h i s  r e s e a r c h  h a s  been  t o
40f o c u s  upon t h e  v a r i a b i l i t y  o f  e a r n i n g s  i n  a c h o s e n  c a r e e r .  

O th e r  t h i n g s  b e in g  e q u a l ,  p e o p l e  w i l l  t r e a t  e a r n i n g s  v a r i a t i o n
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a s  a "bad" j o b  c h a r a c t e r i s t i c .  T h i s  sh o u ld  imply t h a t  mean 

e a r n i n g s  would have  t o  be  somewhat h i g h e r  i n  o c c u p a t i o n s  whose 

e a r n i n g s  d i s p l a y  g r e a t e r  v a r i a n c e  i n  o r d e r  t o  com pensa te  l a b o r  

f o r  i t s  d i s t a s t e  f o r  v a r i a b i l i t y .  P r i o r  t o  r e v i e w in g  t h e s e  

c o n t r i b u t i o n s ,  how ever ,  a th o ro u g h  d i s c u s s i o n  o f  a l t e r n a t i v e  

d e f i n i t i o n s  o f  r i s k  i s  i n  o r d e r . ^

1 . 4 . 1  " P r i v a t e "  and " S o c i a l "  Risk

N e r lo v e  h a s  d i s t i n g u i s h e d  b e tw een  two forms o f  r i s k .  One

t y p e  r e f e r r e d  t o  a s  " p r i v a t e "  r i s k  f o c u s e s  on t h e  u n c e r t a i n t y

o f  an i n d i v i d u a l ' s  p o s i t i o n  w i t h i n  t h e  o c c u p a t i o n a l  income

d i s t r i b u t i o n  — i . e . ,  an e n t r a n t  i n t o  an o c c u p a t i o n  i s  u n s u r e

o f  h i s  a b i l i t y  t o  s u c c e s s f u l l y  com pete  i n  a m a r k e t  where  h i s

r e l a t i v e  c a p a b i l i t i e s  a r e  unknown. T h i s  i s  t h e  view o f  r i s k
42which p r e d o m i n a t e s  t h e  e m p i r i c a l  l i t e r a t u r e .  N e r lo v e  h a s

a rg u e d  t h a t  t h e  a c q u i s i t i o n  o f  human c a p i t a l  s e r v e s  a s  a  means
43by which such r i s k s  a r e  m i t i g a t e d .  To e l a b o r a t e ,  t h e  i n d i ­

v i d u a l  f i r s t  em bark ing  on a c a r e e r  i s  c o n f r o n t e d  w i th  two 

p o s s i b l e  r i s k y  ou tcom es  —  e i t h e r  he w i l l  n o t  p o s s e s s  t h e  

r e q u i s i t e  s k i l l s  t o  b e n e f i t  f rom m a r k e t  o p p o r t u n i t i e s  o r ,  

a l t e r n a t i v e l y ,  s k i l l s  t h a t  have  b een  a c q u i r e d  w i l l  n o t  a i d  him 

i n  a c h i e v i n g  g r e a t e r  e a r n i n g s .  E d u c a t i o n a l  ad v an ce m e n t ,  i n

p a r t i c u l a r ,  i n s u r e s  a g a i n s t  t h e  fo rm e r  outcome b u t  i n c r e a s e s
44t h e  l i k e l i h o o d  o f  t h e  l a t t e r .  F u r t h e r  d i s c u s s i o n  o f  t h i s  

i s s u e  f o l l o w s  below i n  t h e  c o n t e x t  o f  r i s k  and human b e h a v i o r .

The o t h e r  form o f  r i s k  — " s o c i a l "  r i s k  — h a s  d e v e lo p e d  

from a more g l o b a l  p e r s p e c t i v e .  C o n t i n u a l l y  ch a n g in g  economic 

c o n d i t i o n s  s i g n a l  s h i f t s  i n  t h e  s o c i e t y ' s  demand f o r  o u t p u t s
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an d ,  a s  a c o n s e q u e n c e ,  a l t e r  t h e  r e q u i r e m e n t s  f o r  s p e c i f i c

s k i l l s  n e c e s s a r y  t o  p r o d u c e  t h e s e  o u t p u t s .  Hence, t h e  p r e s e n t

d i s c o u n t e d  v a l u e  o f  e a r n i n g s  from d i f f e r e n t  o c c u p a t i o n s  w i l l
45be s u b j e c t  t o  some f l u c t u a t i o n .  In  t h e  c a s e  o f  l a b o r  f o r c e  

e n t r a n t s ,  t h i s  r i s k  m ig h t  a p p e a r  t o  be compounded by t h e  l a c k  

o f  knowledge c o n c e r n i n g  e x i s t i n g  o p p o r t u n i t i e s .  F reeman,  

however ,  h a v in g  a n a l y z e d  t h i s  i s s u e  i n  g r e a t  d e t a i l ,  h a s  drawn 

th e  c o n c l u s i o n  t h a t  s t u d e n t s  a r e  s e n s i t i v e  t o  m a rk e t  c o n d i ­

t i o n s  and w i l l  a l t e r  c a r e e r  d e c i s i o n s  i n  l i g h t  o f  s t r u c t u r a l
46c h a n g e s  m  t h e  l a b o r  m a r k e t .

1 . 4 . 2  A l t e r n a t i v e  D e f i n i t i o n s

I m p l i c i t  i n  t h e  a n a l y s e s  o f  r i s k  r e l a t e d  t o  c a r e e r  c h o i c e  

a r e  a s s u m p t i o n s  c o n c e r n i n g  a t t i t u d e s  o f  t h e  p a r t i c i p a n t s  

to w a r d s  r i s k .  A s t a n d a r d  s e t  o f  d e f i n i t i o n s  found e l s e w h e r e  

in  t h e  l i t e r a t u r e  a r e  r e v i e w e d  a t  t h i s  t i m e .  The u n d e r l y i n g  

p r e m is e  i s  t h a t  i n d i v i d u a l s  a r e  r i s k  a v e r s e  — i . e . ,  p r e f e r  a 

s u r e  t h i n g  t o  i t s  a c t u a r i a l  e q u i v a l e n t  composed o f  s e v e r a l  

u n c e r t a i n  ou tco m es .  I n  a l g e b r a i c  t e r m s :  

u [ v  + e (y]] > e u (v + y )

where

V = u n e a rn ed  income,

Y = e a r n i n g s ,

E = t h e  e x p e c t a t i o n  o p e r a t o r ,  and
47U = t h e  u t i l i t y  d e r i v e d  from income.

T h i s  r e q u i r e m e n t  d raw s  s u p p o r t  f rom e m p i r i c a l  e v i d e n c e  s u b ­

s t a n t i a t i n g  d e c r e a s i n g  m a r g i n a l  u t i l i t y  o f  income.  F u r t h e r  

r e f i n i n g  a s s u m p t i o n s ,  a l s o  e v o l v i n g  from t h e  o b s e r v a t i o n  o f
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b e h a v i o r  to w a rd s  r i s k ,  have  been  p r e s e n t e d  by Arrow, P r a t t ,

and o t h e r s  i n  o r d e r  t o  p r o p e r l y  q u a n t i f y  r i s k  a v e r s i o n ,  s i n c e
48U" i s  d e p e n d e n t  upon u n i t s  o f  m easu rem en t .  These  a r e

a n a l y z e d  i n  t e rm s  o f  t h e  m e ch an ic s  o f  t h e i r  im p a c t  upon t h e  

r i s k  premium or  income d i f f e r e n t i a l  r e q u i r e d  t o  make one i n ­

d i f f e r e n t  be tw een  r e c e i v i n g  an e x p e c t e d  v a l u e  o f  u n c e r t a i n  

ou tcom es  or  i t s  c e r t a i n t y  e q u i v a l e n t .  T h i s  premium w i l l  v a r y  

in  a c c o r d a n c e  w i t h  t h e  r e l e v a n t  amounts  o f  e a r n e d  and u n e a r n e d  

income.  A l g e b r a i c a l l y ,  t h i s  may be e x p r e s s e d  a s :

U V + E (Y) -  TT = E U(V + Y)

where

IT  = r i s k  premium.

1.  A b s o l u t e  r i s k  a v e r s i o n :  Given a p a r t i c u l a r  d i s t r i b u t i o n

o f  e a r n e d  incom es ,  t h i s  u n i t - f r e e  m easu re  a c c o u n t s  f o r  t h e

im p ac t  o f  c h a n g e s  in  t h e  amount o f  e a r n e d  income upon t h e  s i z e

o f  t h e  r i s k  premium. Arrow and  P r a t t  h y p o t h e s i z e d  t h a t  one

p u r c h a s e s  l e s s  i n s u r a n c e  a g a i n s t  a s p e c i f i e d  r i s k  a s  w e a l t h

i n c r e a s e s .  T h i s  r e s u l t ,  r e f e r r e d  t o  i n  t h e  l i t e r a t u r e  a s

d e c l i n i n g  a b s o l u t e  r i s k  a v e r s i o n ,  h i n g e s  d i r e c t l y  upon t h e

o r i g i n a l  a s s u m p t io n  o f  a d e c l i n i n g  m a r g i n a l  u t i l i t y  o f
49income.  E x p r e s s e d  a s  a f o r m u l a ,  a b s o l u t e  r i s k  a v e r s i o n :

a  =  - U " ( V  +  Y )
U '(V  + Y)

where

3  A .
3 ( V  + Y) *  0

2. R e l a t i v e  r i s k  a v e r s i o n :  The t r a d i t i o n a l  u n i t - f r e e  

m e a s u re ,  an e l a s t i c i t y ,  exam in es  t h e  r e l a t i v e  e f f e c t  upon t h e
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r i s k  premium o f  p r o p o r t i o n a l  c h a n g e s  i n  e a rn e d  and u n ea rn ed  

incom es .  Arrow a rg u e d  t h a t  one e m p i r i c a l l y  o b s e r v e s  e l a s ­

t i c i t i e s  e x c e e d in g  one — i . e . ,  t h e  f r a c t i o n  o f  w e a l th  s p e n t  

on i n s u r a n c e  i n c r e a s e s  when b o th  c e r t a i n  and u n c e r t a i n  e v e n t s  

a r e  i n c r e a s e d  in  e q u a l  p r o p o r t i o n s .  Hence, r e l a t i v e  r i s k  

a v e r s i o n  i s  s a i d  t o  be i n c r e a s i n g .  The a l g e b r a i c  n o t a t i o n  i s  

wr i t t e n :

-U" (V + Y)
U' (V + Y) _ - (V  + Y)U"(V +■ Y)

R = 1 “ U ' (V  + Y)
(V + Y)

and g i v e n  t h a t  = t h e n  > 0.

The i m p l i c a t i o n  o f  t h i s  a s su m p t io n  i s  t h a t  e a rn e d  income i s  a 

no rm a l  good w i t h  a w e a l t h  e l a s t i c i t y  bounded by 1 ,  s i n c e  p r o ­

p o r t i o n a l  i n c r e a s e s  i n  w e a l th  r e d u c e  th e  l i k e l i h o o d  t h a t  t h e  

worker  w i l l  u n d e r t a k e  f u r t h e r  i n v e s t m e n t  i n  r i s k y  o p p o r ­

t u n i t i e s  .

3 .  P a r t i a l  r i s k  a v e r s i o n :  Yet  a n o t h e r  d e f i n i t i o n  o f
50b e h a v i o r  under  r i s k ,  f lo w in g  from t h e  above a s s u m p t i o n s ,  

a n a l y z e s  t h e  im p ac t  o f  a p r o p o r t i o n a l  i n c r e a s e  i n  r i s k  upon 

t h e  r e l a t i v e  change  i n  t h e  r i s k  premium. E m p i r i c a l  r e s u l t s  

s u g g e s t  t h a t ,  f o r  a g i v e n  l e v e l  o f  u n ea rn ed  income,  a p r o p o r ­

t i o n a l  i n c r e a s e  i n  e a r n i n g s  w i l l  r e q u i r e  a l a r g e r  f r a c t i o n  o f
51w e a l t h  d e v o te d  t o  r i s k  i n s u r a n c e .  E x p r e s s e d  m a t h e m a t i c a l l y ,  

P i s  d e f i n e d  by t h e  above e l a s t i c i t y ,  i . e . :



In  o t h e r  w ords ,  t h e  e l a s t i c i t y  o f  t h e  r i s k  premium w i th  

r e s p e c t  t o  r i s k y  e a r n i n g s  w i l l  e x ce ed  1.

1 . 4 . 3  The R isk  Premium and Com pensat ing  D i f f e r e n t i a l  
Compared

Weiss  h a s  d e m o n s t r a t e d  t h e  s i m i l a r i t y  be tween  t h e  r i s k

premium u n d e r  u n c e r t a i n t y  and t h e  c o m p e n s a t in g  d i f f e r e n t i a l
52employed i n  c o n v e n t i o n a l  a n a l y s e s .  A cc o rd in g  t o  t r a d i t i o n a l

economic t h e o r y ,  w e a l t h i e r  i n d i v i d u a l s  a r e  e x p e c t e d  t o  c h o o s e
53o c c u p a t i o n s  o f f e r i n g  r e l a t i v e l y  more n o n p e c u n ia r y  b e n e f i t s .  

O p e r a t i n g  w i th  t h e  p r e v i o u s  m a t h e m a t i c a l  n o t a t i o n ,  t h i s  r e s u l t  

i s  shown below.  An i n d i v i d u a l  m ax im izes  u t i l i t y :

U = U(V + Y, N)

where

N = nonm onetary  r e t u r n s .

In  e q u i l i b r i u m ,

3 u  5  U
3N 3(V  + Y)

For an i n c r e a s e  i n  V,

|  (V I f  a e o l l n e s -

T h e r e f o r e ,  an a p p r o p r i a t e  c o r r e c t i o n  i s  t o  i n c r e a s e  N, t h e r e b y

lo w e r in g  th e  m a r g i n a l  n o n p e c u n i a r y  b e n e f i t ,  i n  o r d e r  t o  r e -
54e s t a b l i s h  t h e  e q u i l i b r i u m .  T h i s  c o n c l u s i o n  would be

r e f l e c t e d  i n  t h e  l a b o r  m a r k e t  by o b s e r v a t i o n  o f  w e a l t h i e r
55i n d i v i d u a l s  o p e r a t i n g  i n  more p l e a s a n t  s u r r o u n d i n g s .

Weiss  c o n s i d e r s  t h e  e f f e c t  o f  an  i n c r e a s e  i n  human
56c a p i t a l  upon e a r n i n g s .  I f ,  a s  a r e s u l t  o f  s e l f - i n v e s t m e n t ,  

e a r n i n g s  p o t e n t i a l  i n  a l l  o c c u p a t i o n s  were  t o  i n c r e a s e  by some
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f i x e d  amount ,  t h e  outcome would be e q u i v a l e n t  t o  an i n c r e a s e  

i n  u n e a r n e d  income.  To d e m o n s t r a t e  t h i s  r e s u l t ,  assume

and3WA 9Wb 

dWA = cAWg = dw

where

A and B a r e  o c c u p a t i o n s ,  and

wA = WB - i r -

Then

i a  > i u * b u t

0w

which i m p l i e s  t h a t  t h e  d i f f e r e n t i a l  must  i n c r e a s e  i f  w o rk e r s
57a r e  t o  r e m a in  m  A. The i n c r e a s e  m  a l l  wages a l s o  s i g n a l s  a 

change  i n  t h e  r e l a t i v e  p r o p o r t i o n s  o f  e a r n e d  and u n e a rn e d  

incom es .  Assuming t h a t  e a r n e d  income i s  a  no rm a l  good ,  t h e  

f r a c t i o n  o f  w e a l t h  composed o f  e a r n i n g s  i n c r e a s e s .  T h i s  c o n ­

c l u s i o n ,  th o u g h ,  r e p r e s e n t s  a p a r t i a l  e q u i l i b r i u m  a n a l y s i s ,  

s i n c e  i t  d o e s  n o t  e x p l i c i t l y  c o n s i d e r  among o t h e r  e l e m e n t s  t h e  

human c a p i t a l  e f f e c t  upon work e f f o r t  and t h e  c o n s e q u e n c e s  o f  

s e c u l a r  change  in  human c a p i t a l  on r a t e s  o f  r e t u r n .

A l t e r n a t i v e l y ,  were t h e  i n c r e a s e  i n  human c a p i t a l  t o  be  

i n t e r p r e t e d  a s  a p r o p o r t i o n a l  i n c r e a s e  i n  e a rn e d  income,  p r i c e  

and income e f f e c t s  would move i n  o p p o s i t e  d i r e c t i o n s  —  i . e . ,  

i n i t i a l l y  a  l a r g e r  wage d i f f e r e n t i a l  would in d u c e  s e l e c t i o n  o f  

t h e  h i g h e r  p a y in g  c a r e e r  b u t  t h e  r e s u l t i n g  h i g h e r  income would

18



prom pt  movement to w a rd s  n o n p e c u n i a r y  b e n e f i t s .  Assuming t h e  

income e f f e c t  i s  t h e  l a r g e r ,  t h e  r e s u l t s  a r e  i d e n t i c a l  t o  

t h o s e  above .  In  t h i s  i n s t a n c e :

cl WA _  d WB 

WA = WB

, _ d u  d WA
' S M a  a

D.  ^  M
3 » B  wb  b

CO
In  com par ing  du and d u* ,  t h e  outcome i s  ambiguous  s i n c e

3  U . 3 u _  
a w A > 3WB

wB >  wa .

Thus t h e  c o n s e q u e n c e s  o f  r e a l  economic g row th  can  be 

summarized  a s  f o l l o w s .  W orkers  demand g r e a t e r  premiums t o  

r em a in  in  l e s s  p l e a s a n t  o c c u p a t i o n s ,  t h e r e b y  d r i v i n g  up e q u i ­

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

s h i f t  t o  more c o m f o r t a b l e  o c c u p a t i o n s .

Review ing  t h e s e  c o n c l u s i o n s  and i n t r o d u c i n g  t h e  e l e m e n t  

o f  u n c e r t a i n t y  i n t o  t h e  a n a l y s i s ,  W eiss  d e r i v e s  t h e  f o l l o w i n g  

r e s u l t s .  Assuming two o c c u p a t i o n s  a r e  e q u a l l y  p l e a s a n t  b u t  

t h e  e a r n i n g s  f low  from A i s  c o n s i d e r a b l y  more v a r i a b l e  — 

i . e . ,  r i s k i e r  —  a r i s e  i n  n o n e a rn e d  income,  V, i n c r e a s e s  t h e  

l i k e l i h o o d  o f  s e l e c t i n g  o c c u p a t i o n  A. To show why t h i s  i s  t o  

be e x p e c t e d ,  assume d e c r e a s i n g  a b s o l u t e  r i s k  a v e r s i o n  h o l d s .  

The r e s u l t  f o l l o w s  im m e d ia t e ly  by d e f i n i t i o n .  N o te ,  t o o ,  t h a t  

b e c a u s e  o f  t h e  r i s k  premium a t t a c h e d  t o  A, w e a l t h i e r  i n d i v i d ­
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u a l s  w i l l  be  e m p i r i c a l l y  o b s e rv e d  to  choose  h i g h e r  p ay in g  and 

r i s k i e r  ( i n  t h e  m o n e ta ry  s e n s e )  o c c u p a t i o n s  — i . e . ,  f o r  

e q u i v a l e n t  l e v e l s  o f  human c a p i t a l ,  w o rk e r s  w i th  g r e a t e r  (non­

e a r n e d  income) r e s o u r c e s  w i l l  ap p e a r  t o  o b t a i n  h i g h e r  r a t e s  o f
59r e t u r n  on t h e i r  i n v e s t m e n t .

T h i s  outcome c o n t r a s t s  s h a r p l y  w i th  t h e  income e f f e c t

o b t a i n e d  e a r l i e r  and p r o v i d e s  a g l i m p s e  o f  t h e  p ro b le m s

a s s o c i a t e d  w i th  a  p a r t i a l  a n a l y s i s .  The o v e r a l l  d i r e c t i o n  o f

t h e  w e a l t h  e f f e c t  w i l l  s e r v e  a s  an i n d i c a t o r  o f  t h e  r e l a t i v e

m a g n i t u d e s  o f  each  c a u s e .  Shou ld  b e t t e r  p a y in g  o c c u p a t i o n s

a l s o  p r o v i d e  more p l e a s a n t  w ork ing  c o n d i t i o n s ,  b o t h  p a r t i a l

e f f e c t s  would o p e r a t e  i n  a s i m i l a r  f a s h i o n  t o  in d u c e  w e a l t h i e r
60i n d i v i d u a l s  t o  e n t e r  t h e s e  c a r e e r s .

The d i r e c t  im p ac t  o f  an i n c r e a s e  i n  s e l f - i n v e s t m e n t  i s

a n a l y z e d  somewhat d i f f e r e n t l y ,  w i t h  r e s u l t s  s i m i l a r  t o  t h o s e

o b t a i n e d  u nde r  c e r t a i n t y  c o n d i t i o n s .  A c o n s t a n t  i n c r e a s e  i n

income c a u s e d  by s e l f - i n v e s t m e n t  can  be t r e a t e d  a s  a p a r a l l e l

s h i f t  i n  a l l  e a r n i n g s  d i s t r i b u t i o n s .  S in c e  v a r i a b i l i t y

m e a su re s  would n o t  c h a n g e ,  by in v o k in g  d e c r e a s i n g  a b s o l u t e

r i s k  a v e r s i o n  i t  can  be shown t h a t  r i s k i e r  o c c u p a t i o n s  would 
6 "Lbe s e l e c t e d .  T h i s  r e s u l t  i s  a n a lo g o u s  t o  t h a t  o b t a i n e d  from a 

r i s e  i n  u n e a rn e d  income.

I f  t h e  i n c r e m e n t a l  r e t u r n s  t o  human c a p i t a l  a r e ,  i n  f a c t ,  

p r o p o r t i o n a l  t o  e x i s t i n g  wage l e v e l s ,  t h e  a p p r o p r i a t e  v e h i c l e  

f o r  a n a l y s i s  i s  t h e  i n c r e a s i n g  p a r t i a l  r i s k  a v e r s i o n  assump­

t i o n .  I f  o c c u p a t i o n s  do n o t  d i f f e r  i n  n o n p e c u n i a r y  b e n e f i t s ,  

t h e  i n d i v i d u a l  w i l l  a t t e m p t  t o  r e d u c e  h i s  r i s k  by s e l e c t i n g
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t h e  c e r t a i n t y  e q u i v a l e n t .  The i m p l i c i t  a s s e r t i o n  i s  t h a t  

human c a p i t a l  r a i s e s  e a r n i n g s ,  t h e  r i s k y  component  o f  income.  

S in c e  t h e  r i s k  e l a s t i c i t y  i s  g r e a t e r  t h a n  one ,  t h e  s p e c t o r  o f  

g r e a t e r  e a r n i n g s  v a r i a b i l i t y  i n d u c e s  t h e  i n d i v i d u a l  t o  c h o o se  

t h e  l e s s  r i s k y  o c c u p a t i o n .  In  t h i s  s e n s e ,  t o o ,  t h e  c e r t a i n t y  

e f f e c t  and n o n p e c u n ia r y  e f f e c t  o p e r a t e  i n  l i k e  f a s h i o n  w i th  

r e g a r d  to  ch an g es  i n  human c a p i t a l .
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CHAPTER I  
FOOTNOTES

■^Semi-sk i l led  or  u n s k i l l e d  w o rk e rs  who r e a l i z e  lower  c o s t s  
c o u l d ,  t h e r e f o r e ,  be e x p e c t e d  t o  engage i n  more p a r t - t i m e  
work.

2For s i m i l a r  r e a s o n s ,  o c c u p a t i o n  s w i t c h e s  s h o u ld  be i n f r e ­
q u e n t  where t r a i n i n g  c o s t s  c a n n o t  be r e c o u p e d .  Only i n  
t h o s e  s i t u a t i o n s  where s k i l l s  a r e  g e n e r a l i z e d  a n d / o r  t r a n s ­
f e r a b l e  sh o u ld  m i g r a t i o n  be e v i d e n t .  In  t h e  l a t t e r  c a s e  
where a  h ig h  d e g r e e  o f  ag re e m en t  i n  t h e  s k i l l  r e q u i r e m e n t s  
f o r  two o c c u p a t i o n s  e x i s t s ,  one avenue  i n v e s t i g a t e d  below i s  
t o  t r e a t  t h e s e  j o i n t l y  a s  one c a r e e r .

3For e x t e n s i v e  b i b l i o g r a p h i e s  se e  T.W. S c h u l t z ,  Human 
R e s o u r c e s , NBER F i f t i e t h  A n n i v e r s a r y  Col loqu ium  S e r i e s ,  
Volume VI (NBER, New York: 1 9 7 2 ) ,  and J .  M in c e r ,  "The D i s ­
t r i b u t i o n  o f  Labor Incom es:  A S u r v e y , "  J o u r n a l  o f  Economic
L i t e r a t u r e , March 1970,  p p .  1 -2 6 .

4A b i l i t y  h a s  e n t e r e d  i n t o  t h e  p r o c e s s  i n  a somewhat d i f f e r e n t  
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45S y s t e m a t i c  unemployment — c y c l i c a l  o r  s e a s o n a l  — a s  i n  t h e  
a g r i c u l t u r a l  s e c t o r  o r  t e a c h i n g  p r o f e s s i o n s  i s  m ean t  t o  be 
p r e c l u d e d  from t h i s  c a t e g o r y .  Such e v e n t s  a r e  a l r e a d y  i n ­
c o r p o r a t e d  i n t o  t h e  e q u i l i b r i u m  wage s t r u c t u r e  o f  an  o c c u p a ­
t i o n .  I n  com par ing  a  "n o rm a l"  o c c u p a t i o n  w i th  one e x p e r i ­
e n c in g  s y s t e m a t i c  unemployment ,  f o r  t h e  l a t t e r ,  l e t

P^ = t h e  p r o b a b i l i t y  o f  employment  d u r i n g  p e r i o d  i

= e a r n e d  income i n  p e r i o d  i

W = e n d - o f - p e r i o d  w e a l t h

and assume

(1) i s  f i x e d  o v e r  t im e

(2) E (P^ Pj)  = P^ Pj ( i . e . ,  i n d e p e n d e n c e  o f  e v e n t s )

Then

W = 2 1  Y. 2 1  P X(1 -  P ) c 
t = l  z  i = l

Where t h e  second  te rm  r e p r e s e n t s  t h e  seq u en ce  o f  employment  
d u r i n g  t h e  p e r i o d ,  a  b i n o m i a l  e x p a n s i o n  whose mean i s  e q u a l  
t o  P. T h e r e f o r e ,

T
W = 2 Z  PY. 

t = l  c

The r e s u l t i n g  d i f f e r e n t i a l  a t  a g i v e n  moment in  t im e  be tween  
t h e  two o c c u p a t i o n s  i s  t h e n  d i c t a t e d  by P —  i . e . ,  i f  t h e  
two o c c u p a t i o n s  a r e  t o  a p p e a r  e q u a l l y  a t t r a c t i v e ,  e n d - o f -  
p e r  io d  w e a l t h  s h o u ld  be t h e  same, and income i n  t h e  no rm a l  
p r o f e s s i o n

y”  w i l l  e q u a l  E(PYfc) .

Thus

WN = 2 1  Y*? = W = 2 1  PY 
t = l  t = l

Y^ = E(PYt ) = PYfc

and
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46„Freeman,  op c i t .

4^Th is  i s  n o r m a l ly  p r e s e n t e d  in  a more compact  v e r s i o n  a s  

U(E (Y) ) >  E (U (Y) ) .

Both f o r m u l a t i o n s  r e q u i r e  U " <  0.
48 See Y. W eis s ,  "The W eal th  E f f e c t  on O c c u p a t i o n a l  C h o i c e , "  

I n t e r n a t i o n a l  Economic Review, Ju n e  1976,  pp .  292-307 f o r  a 
b r i e f  r e v ie w  o f  t h e  e x i s t i n g  l i t e r a t u r e .

49 “\ j.
_------—___ ^  o
Q (V + Y) U

i m p l i e s  t h a t  q u a d r a t i c  f u n c t i o n a l  forms a r e  t e c h n i c a l l y  
i n c o r r e c t  s p e c i f i c a t i o n s  o f  u t i l i t y .  To show t h i s ,  c o n s i d e r  
t h e  f u n c t i o n

U = aY2 + bY + C

where  a l l  income i s  e a r n e d .  In  t h e  r e l e v a n t  r a n g e ,  U' > 0 
where

U1 = 2aY + b > 0 and 

U" = 2a

Now

-U" _ - 2 a
a U' 2aY + b

and
2

^  = " ( - 2 a )  (2aY + b) ~2 • 2a = ------- —----- ~ > 0 .
d * (2aY + b) ^

T h i s  r e s u l t  c o n t r a d i c t s  t h e  b a s i c  a s s u m p t io n  o f  d e c l i n i n g  
r i s k  a v e r s i o n .  Thus ,  a l t h o u g h  a n a l y s i s  b ased  upon t h e  mean 
and v a r i a n c e  o f  a p r o b a b i l i t y  d i s t r i b u t i o n  p r o v e s  co n v e n ­
i e n t ,  t h e  a s s u m p t io n  s h o u ld  r u l e  o u t  i t s  a p p l i c a t i o n .  King,  
among o t h e r s ,  a v o i d s  d i s c u s s i o n  o f  t h i s  i s s u e .

C(]
See C. Menezes and D. Hanson,  "On t h e  Theory o f  R isk  Aver­
s i o n , "  I n t e r n a t i o n a l  Economic Review, O c to b e r  1970, 
p p .  4 8 1 -8 7 .
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See King f o r  c o n f i r m a t i o n  o f  t h i s  h y p o t h e s i s .  He o b s e r v e s  
t h a t  r i s k i e r  o c c u p a t i o n s  o f f e r  h i g h e r  e x p e c t e d  incomes and 
t h a t  w e a l t h i e r  i n d i v i d u a l s  t e n d  to  s e l e c t  i n  g r e a t e r  r e l a ­
t i v e  numbers such c a r e e r s .

6 0The t r a d i t i o n a l  a rgum ent  made, however ,  s u g g e s t s  t h a t  th e  
r i c h  t en d  t o  c h o o s e  p o s i t i o n s  i n  p h i l a n t h r o p y ,  a c a d e m ia ,  o r  
p o l i t i c s  which o f f e r  lower  s a l a r i e s  f o r  c o m p arab le  p o s i t i o n s  
t h a n  p r i v a t e  i n d u s t r y .

r t
For an a p p l i c a t i o n  o f  t h i s  r e s u l t  t o  t h e  a n a l y s i s  o f  m i g r a ­
t i o n ,  s ee  P. D av id ,  " F o r t u n e ,  R i s k ,  and t h e  M icroeconom ics  
o f  M i g r a t i o n , "  N a t i o n s  and H o useho lds  i n  Economic G row th , 
P. David and M. R e d e r ,  e d s .  (Academic P r e s s ,  New York:  
1 9 7 4 ) ,  pp .  2 1 -8 8 .  David  o f f e r s  an e x t e n s i v e  t h e o r e t i c a l  
d i s c u s s i o n  s u p p o r t i n g  th e  h y p o t h e s i s  t h a t  r i s k  a v e r s i o n  
i n c r e a s e s  w i th  age w h i l e  d e c l i n i n g  w i th  h i g h e r  l e v e l s  o f  
e d u c a t i o n a l  a t t a i n m e n t .  D a v i d ' s  work h a s  been  c r i t i c i z e d ,  
however ,  by A. S c h w a r t z ,  who shows t h a t  human c a p i t a l  t h e o r y  
a l o n e  can  a c c o u n t  f o r  t h e  e m p i r i c a l  f i n d i n g  t h a t  m i g r a t i o n  
r a t e s  d e c l i n e  more q u i c k l y  a c r o s s  age  g ro u p s  a s  e d u c a t i o n
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CHAPTER I I  

EMPIRICAL MEASURES OF RISK

2 .1  TWO ALTERNATIVE APPROACHES TO MEASUREMENT

The i n c o r p o r a t i o n  o f  r i s k  i n t o  e m p i r i c a l  r e s e a r c h ,  an

u n d e r t a k i n g  p u r s u e d  t o  a l a r g e r  d e g r e e  i n  t h e  s p h e r e  o f

in v e s t m e n t  p o r t f o l i o  t h e o r y ,  h a s  p ro d u ce d  a p a i r  o f  com pe t ing
6 2a p p r o a c h e s  d e s ig n e d  t o  m easure  r i s k .  The o r i g i n a l  method­

o lo g y  i n v o l v e s  t h e  co m p a r i so n  o f  moments o f  p r o b a b i l i t y  d i s ­

t r i b u t i o n s  o f  a l t e r n a t i v e  c h o i c e s  b e in g  c o n s i d e r e d ,  and t r a c e s

i t s  b e g i n n i n g s  t o  p i o n e e r i n g  works by Markowitz  and Tobin  i n
6 3th e  a p p l i c a t i o n  o f  p o r t f o l i o  t h e o r y  t o  s e c u r i t y  a n a l y s i s .  

The o t h e r  s e t  o f  t e c h n i q u e s ,  r e c e n t l y  d e v e lo p e d ,  o f f e r s  a more 

t h e o r e t i c a l l y  c o r r e c t  ap p ro a ch  to  d e t e r m i n i n g  p r e f e r e n c e s  

under  t h e  a s s u m p t io n  o f  r i s k  a v e r s i o n ,  b u t  s u f f e r s  from d i f ­

f i c u l t i e s  in  e m p i r i c a l  im p le m e n t a t i o n .  I  p r o c e e d  w i th  a d i s ­

c u s s i o n  o f  t h e s e  l a t t e r  c r i t e r i a  and t h e n  comment b r i e f l y  upon 

t h e  e a r l i e r  m ethodo logy  and s e v e r a l  o f  i t s  s h o r t c o m i n g s .

2 .2  STOCHASTIC DOMINANCE

I n  one o f  a l i m i t e d  number o f  e m p i r i c a l  s t u d i e s  d ev o te d  

t o  o c c u p a t i o n a l  c h o i c e  under  u n c e r t a i n t y ,  King h a s  a d o p te d  

s e v e r a l  o f  t h e  t o o l s  u t i l i z e d  in  s e c u r i t y  a n a l y s i s  and h a s  

compared r e s u l t s  w i t h  t h o s e  o b t a i n e d  by r a n k i n g  c a r e e r s  b a se d  

s o l e l y  upon e x p e c t e d  p r e s e n t  v a l u e s  o f  income s t r e a m s .  He h a s  

a rg u e d  t h a t  such  a c r i t e r i o n  i s  b o th  i n s u f f i c i e n t  and i n a p p r o ­

p r i a t e  s i n c e ,  i n  most  i n s t a n c e s ,  t h e  i n d i v i d u a l ' s  r e l a t i v e  

income s t a t u s  i n  an o c c u p a t i o n  i s  v a r i a b l e ,  and l i f e t i m e

30



c a r e e r  s e l e c t i o n  o p p o r t u n i t i e s  a r e  t o o  i n f r e q u e n t  t o  p e r m i t

t h e  e x p e c t a t i o n s  t e c h n i q u e  t o  a d e q u a t e l y  r e f l e c t  a  t r u e  
6 4 65r a n k i n g .  He h a s  p r o p o s e d  i n s t e a d  to  v iew t h e  p ro b le m  in

te rm s  o f  e x p e c t e d  u t i l i t y  m a x im iz a t io n  and h a s  a p p l i e d  t h e  

c r i t e r i a  o f  " s t o c h a s t i c  dominance"  which a l l o w  f o r  g e n e r a l i z e d  

u t i l i t y  f u n c t i o n s ,  f r e e  o f  f u n c t i o n a l  form c o n s t r a i n t s ,  t o  

p r e d i c t  c h o i c e s  among o ccu p a t io n s .® ®

2 . 2 . 1  A G e n e r a l  C r i t e r i o n

The most  g e n e r a l  c r i t e r i o n  c h o sen  a s s e r t s  t h a t  c h o i c e  F 

" d o m in a t e s "  c h o i c e  G —  i . e . ,  t h e  e x p e c t e d  u t i l i t y  d e r i v e d  

from F e x c e e d s  G f o r  a l l  c h o i c e s  o f  u t i l i t y  f u n c t i o n s ,  i f  and 

o n ly  i f  t h e  f o l l o w i n g  r e l a t i o n s h i p s  h o ld  t r u e :

F(X) ^  G(X) and

F(Xq ) < G(Xq ) f o r  some XQ

where F,G r e p r e s e n t  c u m u l a t i v e  d i s t r i b u t i o n  f u n c t i o n s  o f  t h e

p r o s p e c t s  and i t  i s  assumed t h a t  t h e  m a r g i n a l  u t i l i t y  o f
67income i s  p o s i t i v e  t h r o u g h o u t  t h e  r e l e v a n t  r a n g e .

A g r a p h i c a l  e x p o s i t i o n  i s  p r e s e n t e d  i n  F i g u r e  2 . 1 .  Note 

t h a t  t h e  F and G c u m u l a t i v e  d i s t r i b u t i o n s  do n o t  i n t e r s e c t .  

The c o n c e n t r a t i o n  o f  t h e  d i s t r i b u t i o n  p r o b a b i l i t i e s  i n  t h e  

h i g h e r  p a y o f f s  d i s t i n g u i s h e s  t h e  p r e f e r r e d  outcome from i t s  

d o m in a ted  a l t e r n a t i v e .  Thus t h e  v a l u e  o f  t h e  c h o s e n  p r o s ­

p e c t ' s  c u m u l a t i v e  d i s t r i b u t i o n  a t  any p a r t i c u l a r  income w i l l  

n e v e r  ex c ee d  t h a t  o f  an i n f e r i o r  one — i . e . ,  f o r  any X, t h e  

p r o b a b i l i t y  o f  r e c e i v i n g  an income o f  x d o l l a r s  o r  l e s s  c a n n o t  

be l a r g e r  w i th  F t h a n  w i t h  G.
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FIGURE 2 .1
STOCHASTIC DOMINANCE UNDER THE GENERAL CRITERION

A p p l i c a t i o n  o f  t h e  p r i n c i p l e  t o  a l a r g e  number o f

c h o i c e s ,  t h o u g h ,  i s  p a r t i c u l a r l y  t im e -c o n s u m in g  and d i f f i ­

c u l t .  W h i le  t h e  d e c i s i o n  r u l e  i s  t r a n s i t i v e  w i t h  r e s p e c t  t o  

d o m inance  —  e . g . , i f  F d o m i n a t e s  G and  G d o m i n a t e s  H, t h e n  F

d o m i n a t e s  H —  i t  i s  i n t r a n s i t i v e  w i t h  r e s p e c t  t o  i n d i f ­

f e r e n c e  —  e . g . ,  i f  F i s  i n d i f f e r e n t  t o  G and G t o  H, F need

n o t  be i n d i f f e r e n t  t o  H ( s e e  F i g u r e  2 .2 )  —  and c a n ,  t h e r e f o r e ,  

o n l y  be  a p p l i e d  on a  p a i r w i s e  b a s i s .

FIGURE 2 .2
STOCHASTIC INDIFFERENCE UNDER THE GENERAL CRITERION
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I t  can  a l s o  be shown t h a t  a l l  moments a b o u t  z e r o  o f  th e

dom inant  c h o i c e  exceed  t h e  c o r r e s p o n d i n g  l e v e l s  o f  o t h e r  p r o s -  
68p e c t s .  Note t h a t  t h i s  r e s u l t  need n o t  e x te n d  t o  m e a su re s  o f  

v a r i a n c e ,  t h o u g h ,  o f  i n t e r e s t  i n  t h e  d i s c u s s i o n  be low .  Con­

s i d e r ,  f o r  exam ple ,  t h e  f o l l o w i n g  two p r o s p e c t s ,  F and G in  

T a b le  2 . 1 .  While  F d o m in a te s  G, t h e  v a r i a n c e  a t t r i b u t a b l e  t o  F 

i s  s m a l l e r .  The l a c k  o f  any p r e s u m p t io n  a b o u t  a t t i t u d e s  

to w ard s  r i s k  i n  t h e  g e n e r a l  c r i t e r i o n  r e a d i l y  a c c o u n t s  f o r  

t h i s  r e s u l t .

TABLE 2 .1
THE RELATIONSHIP OF PROSPECT VARIANCES TO DOMINANCE 

UNDER THE GENERAL CRITERION

P r o s p e c t  P r o b a b i l i t y  Income E(X) MSS(X) S (X)

P 1 $25 000 $2 5 ' 000 6 2 5 ,0 0 0 ,0 0 0  0

G Y /  2 $15^000 $1 0 ' 000 1 2 5 ,0 0 0 ,0 0 0  $25,000

In  p r a c t i c e ,  even  i f  such dom in an t  c a r e e r  c h o i c e s  a r e  

o b s e r v e d ,  t h e y  a r e  u n l i k e l y  t o  p e r s i s t  b e c a u s e  t h e  i n c r e a s e d  

s u p p ly  o f  l a b o r  t o  t h e s e  p r o f e s s i o n s  must  e v e n t u a l l y  d r i v e  

each  o f  t h e s e  c a r e e r s '  p r o b a b i l i t y  d i s t r i b u t i o n s  t o  t h e  l e f t  

a s  r e l a t i v e  incomes f a l l .  Once o c c u p a t i o n a l  d i s t r i b u t i o n s  

i n t e r s e c t ,  t h e  g e n e r a l  c r i t e r i o n  can  no l o n g e r  p r o v i d e  s o l u ­

t i o n s  s i n c e  c h o i c e s  a r e  t h e n  f u n c t i o n a l l y  r e l a t e d  t o  t h e  p a r ­

t i c u l a r  u t i l i t y  d i s t r i b u t i o n  employed.  By a d o p t i n g  a somewhat 

more r e s t r i c t i v e  ( b u t  r e a l i s t i c )  a s s u m p t io n  a b o u t  t h e  n a t u r e  

o f  th e  u t i l i t y  f u n c t i o n ,  a  new d e c i s i o n  r u l e  i n c o r p o r a t i n g  

r i s k  a v e r s i o n  can  be d e v e lo p e d .
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2 . 2 . 2  A R isk  A v e r s io n  C r i t e r i o n

Assume m a r g i n a l  u t i l i t i e s  a r e  n o n i n c r e a s i n g  o v e r  t h e

r e l e v a n t  r a n g e  o f  incomes —  i . e . ,  t h e  u t i l i t y  f u n c t i o n  i s

t r e a t e d  a s  e i t h e r  l i n e a r  or  c o n c a v e .  M a t h e m a t i c a l l y ,  a new

dominance r e l a t i o n s h i p  can  be d e s c r i b e d  by F d o m in a t in g  G i f

and o n ly  i f :

r  r
G(x)a>X. ^  2EZ F (x)*X .  f o r  a l l  r <  n

i = l  1 i = l  1

where

Xn i s  t h e  l a r g e s t  v a l u e  o f  X, and

2lG(X)*X > 2 .F  (X)* X f o r  some i n t e r v a l . ® ^

The g r a p h i c a l  e q u i v a l e n t  r e q u i r e s  t h a t ,  w h i l e  d i s t r i b u ­

t i o n s  may i n t e r s e c t ,  t h e  a r e a  u nde r  t h e  d o m in an t  c u r v e  must  

a lw a y s  be l e s s  t h a n  f o r  o t h e r  c h o i c e s ,  a t  any v a l u e  o t h e r  th a n  

t h e  maximum a l o n g  t h e  h o r i z o n t a l  a x i s  ( s e e  F i g u r e  2 . 3 ) .  To 

r e c o g n i z e  how t h i s  d e c i s i o n  r u l e  t r e a t s  r i s k  a v e r s e  b e h a v i o r ,  

n o t i c e  t h a t  t h e  sum o f  n e g a t i v e  d i f f e r e n c e s  i n  a r e a  (where F 

e x c e e d s  G) t o  t h e  l e f t  o f  any v a l u e  XQ must  a lw a y s  rem a in  

s m a l l e r  i n  a b s o l u t e  v a l u e  t e r m s  t h a n  t h e  sum o f  t h e  p o s i t i v e  

d i f f e r e n c e s  (where  F f a l l s  below G ) . T hus :  

r
S lI  g (x ) * x . 
i = l

w i l l  b e  g r e a t e r  t h a n  t h e  e q u i v a l e n t  c o m b i n a t i o n  o f  "F" d i s ­

t r i b u t i o n  t e r m s ,  and any l i n e a r  u t i l i t y  t r a n s f o r m a t i o n  w i l l  

r e t a i n  t h i s  o r d e r i n g .  S i n c e  a  c o n c a v e  u t i l i t y  f u n c t i o n  w e ig h s  

h i g h  incomes  t o  a l e s s e r  d e g r e e  t h a n  low in c o m e s ,  n e g a t i v e  

a r e a s  t o  t h e  r i g h t  o f  any p o s i t i v e  a r e a  w i l l  t r a n s l a t e  i n t o
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r e l a t i v e l y  s m a l l e r  i n c r e m e n t s  i n  u t i l i t y ,  and t h u s  t h e  c r i -
70t e r x o n  s a t i s f i e s  r i s k  a v e r s i o n .

iKiC-oMEjfc

FIGURE 2 .3
STOCHASTIC DOMINANCE UNDER THE RISK AVERSION CRITERION

W hile  t h e  mean o f  F m u s t  e x c ee d  t h a t  o f  G a s  i n  t h e  

e a r l i e r  more g e n e r a l  dom inance  c r i t e r i o n ,  t h e  same n e ed  n o t  

a p p l y  f o r  o t h e r  moments o f  t h e  p r o b a b i l i t y  d i s t r i b u t i o n .  

L i k e w i s e ,  a  s y s t e m a t i c  r e l a t i o n s h i p  b e tw ee n  t h e  v a r i a n c e s  o f  

F and G c a n n o t  be e s t a b l i s h e d  i n  a l l  i n s t a n c e s .  C o n s i d e r  t h e  

f o l l o w i n g  two c a s e s .

TABLE 2 .2
TWO PROSPECTS WITH DIFFERING PROBABILITY DISTRIBUTIONS 

WHICH ARE INDIFFERENT UNDER A MEAN-VARIANCE RULE

P r o s p e c t

F

P r o b a b i l i t y  Income

1 /2
1 /2

1 /3
1 /3
1 /3

$ 7 ,5 0 0  
$17 ,500

$ 5 ,0 0 0  
$ 1 0 , 0 0 0  
$15 ,000

E(X)

$ 1 2 ,5 0 0  $ 2 5 ,0 0 0

$ 1 0 ,0 0 0  $1 6 ,6 6 7

N ote  t h a t  w h i l e  Ep ( X ) >  EQ (X) , V a r p (X) >  V a rG (X).

35



P d o m in a te s  G by ou r  r i s k  a v e r s i o n  c r i t e r i o n  a s  shown 

be low .  (S in ce  X = $ 2 ,5 0 0  i s  c o n s t a n t  t h r o u g h o u t ,  i t  i s  n o t  

i n c l u d e d  in  t h e  c a l c u l a t i o n s . )

TABLE 2 .3
DOMINANCE UNDER THE RISK AVERSION CRITERION OF PROSPECTS 

INDIFFERENT UNDER A MEAN-VARIANCE RULE

X F(X) G (X) 5LG(X)a X -  IF(X)&X

$ 2 ,500 0 .0 0 0 .0 0 0 .0 0
$ 5 ,000 0 .0 0 0 .3 3 0 .3 3
$ 7 ,500 0 .5 0 0 .3 3 0 .1 6
$10,000 0 .5 0 0 .6 7 0 .3 3
$12,500 0 .5 0 0 .6 7 0 .5 0
$15,000 0 .5 0 1 .0 0 1 .00
$17,500 1 .0 0 1 .0 0 1 .00

Here  EF (X) >  EQ(X) an d ,  w h i l e  i t  can  a g a i n  be d e m o n s t r a t e d  

t h a t  d i s t r i b u t i o n  F d o m i n a t e s  G, t h e  v a r i a n c e  o f  F i s  s m a l l e r  

t h a n  t h a t  o f  G.

TABLE 2 .4
DOMINANCE UNDER THE RISK AVERSION CRITERION OF PROSPECTS 

SATISFYING A MEAN-VARIANCE RULE

E (X) S(X)

$12 ,000  $16 ,000

$10,000 $16 ,667

The above exam p les  a r e  n o t  m eant  t o  s u g g e s t ,  t h o u g h ,  t h a t  

a r a n k i n g  o f  o c c u p a t i o n s  b a s e d  s o l e l y  upon t h e  p r e s e n t  v a l u e  

o f  e x p e c t e d  e a r n i n g s  can  p r o d u c e  an e q u i v a l e n t  o r d e r i n g .  

C o n s id e r  t h e  f o l l o w i n g  i l l u s t r a t i o n .

P r o s p e c t  P r o b a b i l i t y  Income

„ 1 / 2  $ 8 ,000
* 1 /2  $16 ,000

1 /3  $ 5 ,000
G 1 /3  $10 ,000

1 /3  $15 ,000
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TABLE 2 .5
INDIFFERENCE UNDER THE RISK AVERSION CRITERION OF PROSPECTS 

SATISFYING AN EXPECTED VALUE RULE

P r o s p e c t  P r o b a b i l i t y Income E (X)

F 1 / 2
1 / 2

$ 5 ,000 
$15 ,000 $ 1 0 , 0 0 0

G 1 $ 7 ,5 0 0  $ 7 ,500

Note t h a t ,  a l t h o u g h  Ep (X) >  EG(X), F i s  i n d i f f e r e n t  t o  G s i n c e ,

f o r  any i n t e r v a l  below $ 1 0 ,0 0 0 ,  t h e  a r e a  u nde r  F e x c e e d s  G.

The example  h i g h l i g h t s  a n o t h e r  a s p e c t  o f  t h e  m o d i f i e d  d e c i s i o n

r u l e .  As a g e n e r a l  p r o p o s i t i o n ,  p r o s p e c t  F may t e c h n i c a l l y

n e v e r  dom in a te  p r o s p e c t  G i f  i t s  minimum v a l u e  f a l l s  below
71t h a t  o f  G, i r r e s p e c t i v e  o f  t h e  d i f f e r e n c e  i n  mean v a l u e s .

A g a in ,  t h o u g h ,  i t  i s  r e a d i l y  e v i d e n t  t h a t  t h e  a p p l i c a t i o n

o f  t h e s e  c r i t e r i a  t o  a l a r g e  number o f  p r o s p e c t s  can  be cum-
72bersome w i th  r e s u l t s  t h a t  a r e  s u b j e c t  t o  q u a l i f i c a t i o n .  

S im p le r  c o m p u t a t i o n a l  m e thods  which a l s o  r e l y  upon dominance  

r e l a t i o n s h i p s  would be p r e f e r r e d  i n  e m p i r i c a l  work .  Implemen­

t a t i o n ,  how ever ,  r e q u i r e s  t h a t  one r e s o r t  t o  t e c h n i q u e s  b a sed  

upon t h e  moments o f  t h e  c a r e e r  p r o b a b i l i t y  d i s t r i b u t i o n s  o f  

inco m es .  I t  s h o u ld  be n o t e d  t h a t  such  r u l e s ,  w h i l e  c a p a b l e  o f  

g e n e r a t i n g  an o r d e r i n g  o f  p r o s p e c t s ,  a r e  r e s t r i c t e d  by much 

t i g h t e r  c o n d i t i o n s  g o v e r n i n g  t h e i r  a p p l i c a b i l i t y .

2 .3  THE "MOMENTS" APPROACH

Tobin  and Markowitz  a r e  acknow ledged  t o  have  been  t h e

i n i t i a t o r s  r e s p o n s i b l e  f o r  d e v e lo p m e n t  o f  t h e  moments 
73a p p r o a c h .  They a rg u e d  t h a t  a u t i l i t y  f u n c t i o n  m ig h t  a lw a y s

37



be f u l l y  d e s c r i b e d  in  te rm s  o f  a p o l y n o m i a l  b ased  upon i t s  

moments.  C o n s t r a i n i n g  t h e  s e t  o f  f u n c t i o n s  t o  t h o s e  

r e f l e c t i n g  r i s k  a v e r s i o n ,  members o f  t h i s  s u b s e t  c o u ld  be 

expanded  a b o u t  a mean Y i n t o  a T a y lo r  s e r i e s  o f  t h e  form:

U (Y) = U {Y) + U1 (Y) (Y -  Y) + U" (Y -  Y) 2 +

(Y -  Y)3 + . . .

By assuming t h a t  t h i s  s e r i e s  c o n v e r g e s  so t h a t  m ost  h i g h e r

o r d e r  te rm s  can  be n e g l e c t e d ,  e x p e c t e d  u t i l i t y  c o u l d  be d e t e r -
74mined from t h e  f i r s t  few moments o f  t h e  f u n c t i o n .  P i v o t a l  t o  

t h e  f o r m u l a t i o n  o f  t h i s  t e c h n i q u e  was t h e  a s s u m p t i o n  t h a t ,  

g i v e n  r i s k  a v e r s i o n ,  p r e f e r e n c e s  among a l t e r n a t i v e  p r o s p e c t s  

a r e  n o t  d e t e r m in e d  by t h e  e x p e c t e d  r e t u r n  a l o n e  b u t  by o t h e r  

p r o p e r t i e s  o f  t h e  p r o b a b i l i t y  d i s t r i b u t i o n  o f  r e t u r n s  w h ic h ,  

f o r  p u r p o s e s  o f  c o m p u t a t i o n a l  e a s e ,  m ig h t  be summarized  w i t h  

l i t t l e  l o s s  o f  i n f o r m a t i o n  i n t o  a s i n g l e  m easu re  r e f e r r e d  to  

a s  r i s k .  The m ost  common s t a t i s t i c a l  m e a s u re s  a d o p te d  were 

t h e  v a r i a n c e  and s t a n d a r d  d e v i a t i o n ,  p r i m a r i l y  b e c a u s e  (1) on 

t h e o r e t i c a l  g r o u n d s  a s u b s t a n t i a l  p o r t i o n  o f  r i s k  may be 

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

(2) a s  a m a t t e r  o f  c o n v e n i e n c e ,  c a l c u l a t i n g  t h e  second  moment 

a b o u t  t h e  mean i s  a t r i v i a l  o p e r a t i o n  t o  p e r f o r m .  S imply  

s t a t e d ,  t h e n ,  t h e  d e c i s i o n  r u l e ,  o f t e n  r e f e r r e d  t o  a s  t h e  

m e a n - v a r i a n c e  c r i t e r i o n ,  h o l d s  t h a t  p r o s p e c t  X d o m i n a t e s  Y i f  

and o n ly  i f :

E (X) ^  E (Y)

Var(X) Var(Y)
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where a t  l e a s t  one o f  t h e  two c o n d i t i o n s  r e p r e s e n t s  a s t r o n g  

i n e q u a l i t y .

C e r t a i n  c o s t s  o f  g e n e r a l i t y  and e f f i c i e n c y  a r e  a t t a c h e d  

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

one d im e n s io n  o f  t h e  p r o b a b i l i t y  d i s t r i b u t i o n .  While  b o th  

s e t s  o f  g e n e r a l  c r i t e r i a  d i s c u s s e d  above r e q u i r e  t h a t  E(X) 

exceed  E(Y) t o  a s s u r e  dom inance ,  t h e  a d d i t i o n a l  c o n s t r a i n t  

r e g a r d i n g  v a r i a n c e s  embodied i n  t h i s  r u l e  i s  n o t  s p e c i f i e d  

e l s e w h e r e .  To e n s u r e  t h a t  t h e  s t a n d a r d  d e v i a t i o n  ( v a r i a n c e )  

s e r v e s  i t s  r o l e  a s  a r i s k  i n d i c a t o r  a d e q u a t e l y ,  f u r t h e r  

r e s e a r c h  h a s  d e m o n s t r a t e d  t h a t  e i t h e r  t h e  d i s t r i b u t i o n  o f  

r e t u r n s  must  be r e s t r i c t e d  so t h a t  o t h e r  moment v a l u e s  do n o t  

confound  c h o i c e s  b ased  s o l e l y  upon t h e  second  moment,  o r ,  

a l t e r n a t i v e l y ,  t h e  t r a n s l a t i o n  o f  t h e  p r o b a b i l i t y  d i s t r i b u ­

t i o n  i n t o  e x p e c t e d  u t i l i t y  must  somehow w e ig h t  o n ly  t h e  f i r s t
75two moments h e a v i l y  m  i t s  c a l c u l a t i o n .  Below a r e  examined 

i n  g r e a t e r  d e t a i l  t h e  l i m i t e d  number o f  o p t i o n s  which have  

e v o lv e d  t o  p r o v i d e  a t h e o r e t i c a l  j u s t i f i c a t i o n  f o r  p r o c e e d i n g  

under  t h e  m e a n - v a r i a n c e  c r i t e r i o n .

762 . 3 . 1  The Q u a d r a t i c  U t i l i t y  F u n c t i o n

The u n iq u e  p r o p e r t y  o f  t h i s  f u n c t i o n  l i e s  i n  i t s  d ep en d ­

ence  s o l e l y  upon t h e  f i r s t  two moments o f  t h e  r e t u r n s  d i s t r i b u ­

t i o n .  I t  may, t h e r e f o r e ,  be e a s i l y  r e l a t e d  t o  t h e  mean- 

v a r  i a n c e  r u l e  i n  t h e  f o l l o w i n g  manner .  L e t :

U(Y) = aY2 + bY + C
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Then

ECJ (Y) = Z  p.  U (Y. ) = Z  P. (aY? + bY. + C) i  x x £ 1 x

= aE(Y2 ) + bE(Y) + C 

= a(«r2 + E(Y )2) + bE (Y) + C

where
2<3- r e p r e s e n t s  t h e  v a r i a n c e .

A c c o r d i n g l y ,  i f

E(YF ) >  E(Yq )

t h e n  in  o r d e r  t h a t  t h e  f u n c t i o n  s a t i s f y  t h e  c r i t e r i o n  

=a.aE(Y)  + b >  0 .

S i m i l a r l y ,  i f

t 2 (Yf ) < G - V g ) ,

= a < o
0 cr

Hence,  a < 0 and b > 0 ,  d e f i n i n g  th e  p r o p e r  q u a d r a t i c  form.

As n o te d  e a r l i e r ,  t h e  f u n c t i o n ' s  c h o i c e  i s  s u b j e c t  t o  

s e r i o u s  o b j e c t i o n s  on t h e o r e t i c a l  g ro u n d s  — v i o l a t i o n  o f  

o b s e rv e d  d e c r e a s i n g  a b s o l u t e  r i s k  a v e r s i o n ,  and i n a d m i s s a b i l -  

i t y  o f  h a l f  o f  t h e  r e l e v a n t  r a n g e  o f  t h e  f u n c t i o n  e x h i b i t i n g  

d e c l i n i n g  m a r g i n a l  u t i l i t y  o f  income.  While  t h i s  l a t t e r  p r o b ­

lem may be r e s o l v e d  by e x t e n d i n g  th e  r a n g e ,  t h i s  s o l u t i o n  

p o s e s  f u r t h e r  d i f f i c u l t y .  R e c a l l  t h a t :

U(Y) = aY2 + bY + C,

U1 = StaY + b >  0 ,  and
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U" = 3  a < 0 .

U' = 0 when Y =

By r e q u i r i n g  t h i s  f r a c t i o n  t o  t a k e  on l a r g e r  v a l u e s ,  t h e  

a c c e p t a b l e  r a n g e  where  m a r g i n a l  u t i l i t y  i s  p o s i t i v e  i s  i n -
—H

c r e a s e d  ( s e e  F i g u r e  2 . 4 ) .  U n f o r t u n a t e l y ,  a s  grows l a r g e r ,  

U(Y) a p p r o a c h e s  a l i n e a r  form and i n  t h e  l i m i t  U' = b and 

U" = 0 ,  im p ly in g  r i s k  n e u t r a l i t y .

FIGURE 2 .4
THE EFFECT OF MODIFYING THE QUADRATIC UTILITY FUNCTION 

TO SATISFY ASSUMPTIONS ABOUT RISK AVERSION

In  a d d i t i o n ,  even  were  t h e s e  c a u t i o n a r y  r em a rk s  t o  be 

d i s m i s s e d  in  t h e  a p p l i c a t i o n  t o  e m p i r i c a l  a n a l y s i s ,  f u r t h e r
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o p p o s i t i o n  c o u ld  be e x p e c t e d  t o  t h e  c h o i c e  o f  a q u a d r a t i c  

u t i l i t y  f u n c t i o n  based  upon an e f f i c i e n c y  a rgum en t .  C o n s id e r  

t h e  f o l l o w i n g  s i t u a t i o n  in  which th e  c r i t e r i o n  i s  u n a b le  t o  

p r o v i d e  an o r d e r i n g  o f  p r o s p e c t s .

L e t  t h e r e  e x i s t  two c h o i c e s ,  X and Y, such t h a t :

E (X) >  E (Y) ,

ED(X) = a(<3^ + E(X )2) + bE(X) + C, and

EU (Y) = a (o-y + E(Y )2) + bE (Y) + C.

To f i r s t  d e m o n s t r a t e  how t h e  m e a n - v a r i a n c e  c r i t e r i o n  a s s u r e s  

dom inance ,  c a l c u l a t e :

EU(X) -  EU(Y).

I f  p o s i t i v e  ( n e g a t i v e ) , t h e n  X d o m in a te s  ( i s  dom ina ted  by) Y 

and ,  i f  e q u a l  t o  z e r o ,  an  i n d i v i d u a l  i s  c o n s i d e r e d  i n d i f f e r e n t  

be tween  th e  two a l t e r n a t i v e s .  O p e r a t i n g  under  t h e  a s su m p t io n  

t h a t  t h e  r e s u l t  i s  p o s i t i v e ,

EU(X) -  EU(Y) = a (a-2 - o - 2 ) + a (E (X) 2 -  E(Y) 2 ) +

b (E (X) -  E (Y) ) >  0

or

- ( ^  “  ~ (E(X)2 " E (Y>2 ) “ |  (E <X> "  E (y >) > 0 

where a  < 0.
—h

D e f in e  K =  ^  a t  which p o i n t  U' = 0.

Then

-(<Tx "  % ) "  ((E(X) "  E(Y)) (E(X) + E(Y)) + 

2K (E (X) -  E (Y) ) > 0
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or

2 (E (X) -  E (Y) ) (K -  E <X) -t  E (Y) ) _ (^2 _ t_ 2 ) >  Q

S in c e  K assumes  t h e  maximum p e r m i s s i b l e  v a l u e  f o r  t h e  u t i l i t y  

f u n c t i o n ,  i t  e x c e e d s  (or  i s  e q u a l  to)  a l l  v a l u e s  o f  X and Y and 

i s  n e c e s s a r i l y  g r e a t e r  t h a n  E(X) o r  E(Y) .  Hence,  t h e  te rm

(K -

i s  p o s i t i v e ,  a s  i s  t h e  e n t i r e  f i r s t  e x p r e s s i o n .  Thus ,  by one 

form o f  t h e  m e a n - v a r i a n c e  c r i t e r i o n ,  i f  

E (X) >  E (Y) and 

2 . 2

t h e  above e x p r e s s i o n  w i l l  be p o s i t i v e  and dominance i s  

a s s u r e d .

N o te ,  th o u g h ,  t h a t  even  i f  t h e  e x p r e s s i o n  c o n t a i n i n g  

v a r i a n c e  t e rm s  i s  p o s i t i v e ,  p r o s p e c t  X may s t i l l  be p r e f e r r e d .  

W hile  s u f f i c i e n t ,  t h e n ,  t h e  c r i t e r i o n  i s  n o t  a n e c e s s a r y  co n ­

d i t i o n  t o  g u a r a n t e e  dom inance .  In  o t h e r  w ords ,  a c c o r d i n g  t o  

t h e  r u l e ,  i f

E (X) > E (Y) and

2 2 
<TX > Sj*Y

t h e n  t h e  i n d i v i d u a l  i s  s a i d  t o  be i n d i f f e r e n t  between th e  two 

s e t s  o f  ou tcom es ,  b u t  a s  j u s t  o b s e r v e d ,  t h i s  need  n o t  h o ld  

t r u e  — an i n d i c a t i o n  o f  t h e  inadequacy  o f  t h e  c r i t e r i o n .

A p ro p o se d  m o d i f i c a t i o n  t o  t h e  e x p e c t e d  u t i l i t y  f o r m u l a ­

t i o n  which removes t h i s  f la w  from t h e  m e a n - v a r i a n c e  r u l e  a l s o  

c o m p l i c a t e s  t h e  m easure  t o  be t e s t e d ,  t h e r e b y  e l i m i n a t i n g  any
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a d v a n t a g e  o b t a i n e d  from t h e  a s s u m p t io n  o f  q u a d r a t i c  u t i l i t y .  

To e n s u r e  t h a t  t h e  f i r s t  e x p r e s s i o n  r e m a in s  p o s i t i v e ,  K i s

r e p l a c e d  by t h e  h i g h e s t  mean v a l u e  o f  any p r o s p e c t .  We

o b t a i n :

2 (E (X) -  E(Y) ) P  -  p H !)  -  > # |

or

(E (X) -  E (Y) ) 2 -  (sf2 -  <r2 ) > 0 .

Thus ,  X i s  p r e f e r r e d  t o  Y i f

E(X)>- E (Y) and

^ Y  > ^X " (E(X) "  E ^Y) ) 2 - 

W hi le  no new i n f o r m a t i o n  i s  r e q u i r e d  to  e v a l u a t e  a l t e r n a t i v e s  

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

e r a t i n g  an o r d e r i n g  in  t h o s e  i n s t a n c e s  i n  which t h e  mean- 

v a r  i a n c e  r u l e  i m p l i e s  i n d i f f e r e n c e  and co n fo rm s  t o  t h e  o r i g i ­

n a l  r u l e ' s  r e s u l t s  i n  a l l  o t h e r  i n s t a n c e s .  I t  can  a l s o  be 

shown t h a t  t r a n s i t i v i t y  r e l a t i o n s h i p s  h o l d  u n d e r  t h e  m o d i f i e d  

d e c i s i o n  r u l e .  L e t  X d o m in a te  Y, and Y d o m in a te  Z. Then:

Ex ^  Ez and

“ (EY " EZ> 2

s-x -  (Ex -  V 2 -  <e y -  Ez >2

^ x  " ((Ex )2 " 2e xey + (ey )2 + (ey )2 "

2EyEz + (Ez ) 2 )

srl - ((Ex)2 + (Ez) 2 + 2ey (ey “ Ex " Ez )}
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S i n c e  Ey Ez we may s u b s t i t u t e  in  t h e  above i n e q u a l i t y .  

Then:

>  <Tx -  <<E X > 2  +  <E z > 2 +  2 E Z <E Z -  E X -  E Z>>

> ^ x  -  (Ex -  Ez>2 '

Even weaker r u l e s  may be d e v i s e d  f o r  d i s t r i b u t i o n s  which

p r o v i d e  a d d i t i o n a l  i n f o r m a t i o n  i n c o r p o r a t e d  i n t o  t h e  c r i -
77t e r  ion  — e . g . ,  symmetry o r  known d e g r e e s  o f  skew ness .  Each i s  

i n  t u r n  a more e f f i c i e n t  t o o l  i n  o r d e r i n g  g i v e n  s u b s e t s  o f  

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

2 . 3 . 2  Concave U t i l i t y  F u n c t i o n s  and R e s t r i c t e d  R e t u r n s
78D i s t r  i b u t i o n s

The u t i l i t y  f u n c t i o n ' s  form g u a r a n t e e s  d e c l i n i n g  mar­

g i n a l  u t i l i t y  o f  income and r i s k  a v e r s i o n .  I f  p r o s p e c t s  u n d e r  

c o n s i d e r a t i o n  a r e  t h e n  c o n s t r a i n e d  t o  t h o s e

a .  b e lo n g in g  t o  t h e  same f a m i ly  o f  d i s t r i b u t i o n s  w h ich ,

b .  c o n t a i n  o n ly  two p a r a m e t e r s ,

c .  each  o f  which i s  an i n d e p e n d e n t  f u n c t i o n  o f  t h e  mean 

and v a r i a n c e ,  and

d.  p r o v id e d  t h a t  t h e  c u m u l a t i v e  p r o b a b i l i t y  d i s t r i b u ­

t i o n s  i n t e r s e c t

t h e n  th e  m e a n - v a r i a n c e  d e c i s i o n  r u l e  w i l l  p ro d u c e  an e f f i c i e n t  

o r d e r i n g  o f  a l t e r n a t i v e s .  A p r o o f  o f  t h i s  c l a i m  by Hanoch and 

Levy d e m o n s t r a t e s  how t h e  s p e c i f i e d  c o n d i t i o n s  r e s e m b le  t h o s e  

s t i p u l a t e d  under  th e  g e n e r a l  " r i s k  a v e r s i o n "  c r i t e r i o n .  W ith ­

o u t  t h e  r e q u i r e m e n t  t h a t  d i s t r i b u t i o n s  i n t e r s e c t ,  however ,  t h e  

m e a n - v a r i a n c e  r u l e  s a t i s f i e s  o n l y  s u f f i c i e n c y  c o n d i t i o n s
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s i n c e  dominance under  t h e  most  g e n e r a l  c r i t e r i o n ,  which

assum es  n o n i n t e r s e c t i n g  d i s t r i b u t i o n s ,  i s  u n r e l a t e d  t o
79o r d e r i n g s  by v a r i a n c e  s i z e .  As d i s c u s s e d  e a r l i e r ,  however ,  

t h e r e  i s  o n ly  a s l i g h t  c h a n c e  t h a t  one w i l l  o b s e r v e  such 

c o n d i t i o n s  i n v o l v i n g  c a r e e r  income d i s t r i b u t i o n s  on an e x ­

t e n d e d  b a s i s .  I t  a p p e a r s  f a r  more p r o b a b l e  t h a t  t h e  mean- 

v a r i a n c e  r u l e  c a n ,  i n  f a c t ,  p r o v i d e  m e a n in g f u l  r e s u l t s  when 

a p p l i e d  t o  t h e  U.S.  l a b o r  m a r k e t .

Of c r i t i c a l  im p o r t a n c e  i s  t h e  s e l e c t i o n  o f  t h e  d i s t r i b u ­

t i o n a l  form g o v e r n i n g  t h e  p r o s p e c t s  u nder  c o n s i d e r a t i o n .  The 

two most common c a n d i d a t e s  f o r  t h i s  a s s ig n m e n t  a r e  th e  normal  

and u n i fo r m  d e n s i t y  f u n c t i o n s ,  and b r i e f  i l l u s t r a t i o n s  a r e  

p r o v id e d  below o f  how t h e  c r i t e r i o n  may o p e r a t e  g iv e n  t h e s e  

a l t e r n a t i v e  a s s u m p t i o n s .  The u n i fo rm  d i s t r i b u t i o n  p o s t u l a t e s  

t h a t ,  w i th  p r o p e r  c o n s t r a i n t s  upon t h e  u n i v e r s e  b e in g  con­

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

c a r e e r  income among a r a n g e  o f  p o s s i b i l i t i e s  i s  c o n s t a n t  a t  

a l l  l e v e l s .

1
f(Y) = b - a  a 4  Y *  b

0 o t h e r w i s e

where a  and b r e p r e s e n t  minimum and maximum o c c u p a t i o n a l  

income l e v e l s ,  r e s p e c t i v e l y .

E, (Y) =

Var(Y) = (a ~ b ) 2 80
J. 4*
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I t  may be v e r i f i e d  b o th  a l g e b r a i c a l l y  and g r a p h i c a l l y  t h a t  

m e a n - v a r i a n c e  dom inance  i s  b o th  n e c e s s a r y  and s u f f i c i e n t .  

C o n s id e r  two p r o s p e c t s  where  one i s  p r e f e r r e d  a c c o r d i n g  t o  

t h i s  r u l e .  We wish  t o  d e m o n s t r a t e  t h a t  t h i s  c h o i c e  would a l s o  

be s e l e c t e d  u n d e r  t h e  more g e n e r a l  r i s k  c r i t e r i o n .

TABLE 2 .6
DOMINANCE UNDER THE MEAN-VARIANCE CRITERION 

WITH TWO UNIFORMLY DISTRIBUTED PROSPECTS

P r o s p e c t  E (Y) Var(Y)

F aF + bF ^a F ” bF^
2 12 

aG + bG âG " bĜ
2 12

where

E(Yf ) >  e (Yq ) o r  bp -  bQ > aQ -  ap , and 

Var(Yp ) < Var(YG) o r  bp -  bG < a p -  a Q 

Hence,

aF ~ a G ^  bF -  bG ^ a G a F

We u t i l i z e  t h i s  i n f o r m a t i o n  i n  F i g u r e  2 . 5 .  P r o s p e c t s  1 and 2 

i n t e r s e c t  a t  t h e  p o i n t  ( x , f * ) .  To a s s u r e  d o m inance ,  t h e  

shaded  a r e a  A m ust  ex c e ed  t h e  u pper  a r e a  B. P e r fo r m in g  t h e  

n e c e s s a r y  c o m p u t a t i o n s ,  we i n d i r e c t l y  c a l c u l a t e  t h e  a r e a s  o f  

t h e  two t r i a n g l e s :

Area A = 1 / 2  f * ( a p -  aQ)

Area B = 1 / 2 ( 1  -  f * ) ( b Q -  bp )

= 1 /2  f * ( b F -  bG) -  1 / 2 (bF -  bG) .
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FIGURE 2 .5
STOCHASTIC DOMINANCE WITH UNIFORM DENSITY FUNCTIONS

S in c e  b o th  p r o s p e c t s  f o l l o w  a u n i fo r m  d i s t r i b u t i o n ,

b u t

1 /2  f*(a ._  -  a r ) > 1 /2  f * ( b „  -  br )

1 / 2  f * ( b p -  bQ) >  1 / 2  f * ( b F -  bQ) -  1 / 2 (bp -  b G)

so  c h o i c e  F m ust  be p r e f e r r e d .  

To show s u f f i c i e n c y , assume E (Yp) >  E ( Y q ) b u t

Var(Y„)  > V a r (Y „ ) .  P r o c e e d i n g  a s  b e f o r e ,  t h e  r e s u l t i n g  i n -  r  Vj
e q u a l i t y  bp -  b Q > }ap -  aG |d o e s  n o t  a l l o w  u s  t o  d e t e r m i n e  th e  

r e l a t i v e  m a g n i t u d e s  o f  t h e  two a r e a s .  I n  o r d e r  t o  e s t a b l i s h  

do m in an ce ,  we a r e  l e f t  w i t h  t h e  r e s u l t :

(bp -  bG) -  f * ( ( b F -  bQ) -  (ap -  a Q))  >  0

S i n c e  b o th  b r a c k e t e d  e x p r e s s i o n s  a r e  p o s i t i v e  and t h e  v a l u e  o f  

f *  i s  i n d e t e r m i n a t e ,  i n d i f f e r e n c e  can  be  assum ed .

The n o rm a l  d i s t r i b u t i o n ' s  two moments a r e  a l s o  in d e p e n d ­

e n t  f u n c t i o n s  f u l l y  d e s c r i b e d  by two p a r a m e t e r s

f ( X )  = - ^ e - V 2 ( ^ ) 2

(w I tt
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E(X) = m 

Va r  (X) = t f2

A ssu m p t io n  o f  t h e  n o rm a l  d e n s i t y  p l a c e s  a s e t  o f  more r e s t r i c ­

t i v e  c o n d i t i o n s  upon t h e  l i k e l i h o o d  o f  an  e v e n t  o c c u r r i n g  o u t ­

s i d e  o f  t h e  " n e i g h b o r h o o d " o f  t h e  mean ou tco m e .  The f i r s t  two 

ex am p le s  be low  a r e  p r e s e n t e d  t o  show t h a t  n e c e s s a r y  and 

s u f f i c i e n c y  c o n d i t i o n s  a r e  m e t .

TABLE 2 .7  
TWO PROSPECTS WITH DIFFERING 

NORMAL PROBABILITY DISTRIBUTIONS
2

P r o s p e c t  M

F $ 9 ,0 0 0  $25 ,000

G $1 2 ,0 0 0  $ 4 ,0 0 0

To e v a l u a t e  g r a p h i c a l l y ,  s e l e c t  s e v e r a l  p o i n t s  on t h e  cu m u la ­

t i v e  d i s t r i b u t i o n  c u r v e  ( s e e  F i g u r e  2 . 6 ) .  For  ex a m p le ,  i f  t h e  

v a l u e s  f o r  X = $ 6 , 0 0 0 ,  $ 1 4 , 0 0 0 ,  and $ 1 9 ,0 0 0  a r e  c h o s e n ,  t h e

n o r m a l i z e d  v a l u e s  c a n  be c a l c u l a t e d  f o r  e a c h  p r o s p e c t  a t  t h e s e
8 2p o i n t s ,  a s  shown i n  T a b le  2 . 8 .

I-OOT

FIGURE 2 .6
STOCHASTIC DOMINANCE WITH NORMALLY DISTRIBUTED PROSPECTS
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TABLE 2 .8
DOMINANCE UNDER THE MEAN-VARIANCE CRITERION 

WITH TWO NORMALLY DISTRIBUTED PROSPECTS

_________________ Area Under Curve________________
P r o s p e c t  (X = $6 ,000)  (X = $ 1 4 ,000)  (X = $19 .000)

F 0 .274  0 .8 4 1  0 .9 7 7

G 0 .0 0 2  0 .8 4 1  1 .0 0 0

C l e a r l y ,  p r o s p e c t  G i s  p r e f e r r e d .  S i m i l a r l y ,  n o r m a l i z e d  

v a l u e s  b a s e d  upon X = $ 2 , 0 0 0 ,  $ 4 ,0 0 0 ,  and $10 ,000  a p p e a r  i n  

T a b le  2 . 9 .

TABLE 2 .9
INDIFFERENCE UNDER THE MEAN-VARIANCE CRITERION 

WITH TWO NORMALLY DISTRIBUTED PROSPECTS

Area  Under Curve

.2 (X = (X = (X =
P r o s p e c t  M V" $ 2 ,0 0 0 )  $ 4 ,0 0 0 )  $10 ,000)

F $9 ,0 0 0  $25 ,000  0 .1 1 5  0 .1 5 9  0 .5 7 9

G $5 ,0 0 0  $ 1 ,0 0 0  0 .0 0 2  0 .1 5 9  0 .8 7 7

By t h e  r i s k  a v e r s i o n  c r i t e r i o n ,  p r o s p e c t  G may n e v e r  dom in a te  

F b e c a u s e  o f  t h e  low er  v a l u e s  assumed by c h o i c e  F .  W i th o u t  

r e s o r t i n g  t o  a r a t h e r  complex s e t  o f  i n t e g r a t i o n s ,  a c c e p t  t h e  

v i s u a l  p r o o f  t h a t  a t  t h e  p o i n t  X = $10 ,000 t h e  a r e a  u n d e r  p r o s p e c t  

G e x c e e d s  F, t h u s  a s s u r i n g  i n d i f f e r e n c e  b e tw een  t h e  p a i r  o f  

c h o i c e s  ( s e e  F i g u r e  2 .7 )  . S u f f i c i e n c y  o f  t h e  c r i t e r i o n  i s  

t h u s  d e m o n s t r a t e d .

A f u r t h e r  i l l u s t r a t i o n  o f  t h e  power o f  t h e  d e c i s i o n  r u l e  

u n d e r  t h e  n o rm a l  d e n s i t y  a s s u m p t i o n  i s  o f  i n t e r e s t .  N o t i c e  i n  

T a b le  2 .10  t h a t ,  a l t h o u g h  one c o n d i t i o n  o f  m e a n - v a r i a n c e  domi­

50



C-bF
f^os^eof

o
31 4 lo

FIGURE 2 .7
STOCHASTIC INDIFFERENCE WITH NORMALLY DISTRIBUTED PROSPECTS

n a n c e  h a s  n o t  been  s a t i s f i e d ,  namely  i n t e r s e c t i o n  o f  t h e  two 

c u r v e s ,  t h e  c r i t e r i o n  s t i l l  h o l d s  by t h e  more g e n e r a l  c r i ­

t e r i o n  which a l l o w s  no r e f e r e n c e  t o  r i s k  a t  a l l  ( s e e  

F i g u r e  2 . 8 ) .  T h i s  a t t r i b u t e  o f  t h e  n o rm a l  d i s t r i b u t i o n  

s t r e n g t h e n s  t h e  g e n e r a l i t y  o f  t h e  m e a n - v a r i a n c e  a p p r o a c h  and 

i s ,  t h e r e f o r e ,  t o  be f a v o r e d  when d i s t r i b u t i o n s  may b e  shown 

t o  r e s e m b l e  t h i s  fo rm .

TABLE 2 .10
EQUIVALENCE OF MEAN-VARIANCE AND GENERAL CRITERIA FOR 

SPECIFIC CASES OF NORMALLY DISTRIBUTED PROSPECTS

Area  Under Curve

P r o s p e c t s r2
(X = (X = (X =
$ 6 .0 0 0 )  $ 1 0 ,000)  $ 1 4 ,0 0 0 )

F $9 ,000  $25 ,000  0 .2 7 4 0 .5 7 9 0 .8 4 1

G $ 7 ,0 0 0  $25 ,000  0 .4 2 1 0 .726 0 .8 8 5

51



C D F
•  So

FIGURE 2 .8
STOCHASTIC DOMINANCE UNDER THE GENERAL CRITERION 

OF NORMALLY DISTRIBUTED PROSPECTS

T h i s  i s  n o t  t o  s u g g e s t ,  ho w ev e r ,  e i t h e r  t h a t  (1) t r a n s ­

f o r m a t i o n s  which  p r e s e r v e  o r d e r i n g  and g e n e r a t e  n o rm a l  d e n ­

s i t i e s  f o r  f u n c t i o n s  w i th  n o n - n o rm a l  p r o p e r t i e s ,  o r  (2) b e l l ­

shap ed  s y m m e t r i c a l  d i s t r i b u t i o n s  i n  g e n e r a l  w i l l  m ee t  t h e  

c o n d i t i o n s  o f  t h e  c r i t e r i o n .  S p e c i f i c a l l y ,  F e l d s t e i n  p r o v i d e s  

a p r o o f  o f  t h e  i n v a l i d i t y  o f  t h e  l o g - n o r m a l  d i s t r i b u t i o n .  

Summariz ing  h i s  a r g u m e n t ,  he shows t h a t  f o r  t h e  l o g - n o r m a l  

d i s t r  i b u t i o n :

E (X) = e and

2 2
Var (X) = e.2>vKr ( e f  -  1) = ( E ( X ) ) 2 ( e ^ -  l )

T h a t  i s  t o  s a y ,  two i n d e p e n d e n t  p a r a m e t e r s  which a r e  f u n c t i o n s  

o f  t h e  mean and v a r i a n c e  do n o t  e x i s t .  Hence ,  t h e  mean-

v a r  i a n c e  c r i t e r i o n ' s  c o n d i t i o n s  a r e  n o t  m et  even  th ough  t h e
83l o g  o f  t h e  d e p e n d e n t  v a r i a b l e  i s  n o r m a l l y  d i s t r i b u t e d .

L i k e w i s e ,  t h e  p r e s e n c e  o f  symmetry a l o n e  i s  n o t  an 

a s s u r a n c e  o f  t h e  a p p l i c a b i l i t y  o f  t h e  c r i t e r i o n .  Hanoch and
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Levy p r e s e n t  exam p le s  t o  v e r i f y  t h i s  a s s e r t i o n  t h a t  can be

F i r s t ,  d i s t r i b u t i o n s  which s a t i s f y  t h e  c r i t e r i o n ' s  s p e c i f i c a ­

t i o n s  f o r  dominance  a r e  compared i n  T a b le  2 . 1 1 ,  and i t  i s  th e n  

d e t e r m in e d  w he the r  t h e  more g e n e r a l  r i s k  a v e r s i o n  c r i t e r i o n  

s u p p o r t s  t h i s  c o n c l u s i o n .

TABLE 2 .1 1
TWO PROSPECTS WITH DIFFERING SYMMETRIC DISTRIBUTIONS 

P r o s p e c t  P r o b a b i l i t y  Income E(X) . Var(X)

where u '  >  u and k '  < k

Then,  were t h e  c r i t e r i o n  a p p l i e d ,  p r o s p e c t  G would be p r e ­

f e r r e d .  As s een  from F i g u r e  2 . 9 ,  t h i s  s t a t e m e n t  a p p e a r s  t r u e ,  

b u t  t o  be more r i g o r o u s l y  d e f e n d e d ,  i t  must  be shown t h a t

v a n t  m e a s u re s ,  a r e a  I I I  e q u a l s  p ( ( u  + k) -  ( u '  -  k ' ) )  w h i l e  I  

and I I  e q u a l  p ( ( u '  -  k 1) -  (u -  k ) ) and (1 -  2 p ) ( u '  -  u) , 

r e s p e c t i v e l y .

g e n e r a l i z e d  t o  o b t a i n  n e c e s s a r y  and s u f f i c i e n c y  c o n d i t i o n s 84

P
1 -  2p

P

u -  k
F u u

u + k

P
1 -  2p

u '  -  k '
G u u

P u 1 + k '

8 5a r e a s  I  and I I  w i l l  a lw ay s  exceed  I I I .  Computing t h e  r e l e -

p (k  -  k ' )  -  p ( u '  -  u) C p ( u '  -  u) + p (k  -  k *) +

(u '  -  u) -  2 p ( u '  -  u)
7
< p ( k  -  k -  p ( u '  -  u) + (u '  -  u)
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or

0 < u ' -  u

FIGURE 2 .9
.STOCHASTIC DOMINANCE UNDER THE RISK AVERSION CRITERION 

OF SYMMETRICALLY DISTRIBUTED PROSPECTS

Thus s u f f i c i e n c y  c o n d i t i o n s  r e l y  upon t h e  r e l a t i v e  s i z e s  o f  

t h e  means t o  g u a r a n t e e  d o m in an ce .  I f  t h e  means a r e  e q u a l ,  

h ow ever ,  t h e  m e a n - v a r i a n c e  r u l e  would i n c o r r e c t l y  i n d i c a t e  a 

p r e f e r e n c e  b a s e d  upon t h e  m a g n i tu d e s  o f  t h e  v a r i a n c e s .  Thus 

s u f f i c i e n c y  c o n d i t i o n s  c a n n o t  be s a t i s f i e d .  L i k e w i s e ,  n e c e s ­

s a r y  c o n d i t i o n s  c a n n o t  be m e t ,  a s  i s  d e m o n s t r a t e d  b e lo w .  The 

t a b l e  v a l u e s  from above a r e  r e t a i n e d ,  b u t  one c r i t i c a l  assum p­

t i o n  i s  a l t e r e d  —  nam ely ,  k '  > k .  Then t h e  d e c i s i o n  r u l e  

s u g g e s t s  i n d i f f e r e n c e  b e tw e e n  t h e  two c h o i c e s .  F i g u r e  2 .1 0  

r e v e a l s ,  h o w ev er ,  t h a t  t h i s  r e s u l t  h i n g e s  c r i t i c a l l y  upon t h e  

r e l a t i v e  v a l u e s  o f  t h e  lower  bounds  o f  t h e  d i s t r i b u t i o n s  i n  

q u e s t i o n .  I f  ( u 1 -  k ' )  f a l l s  be low (u -  k ) , t h e  m e a n - v a r i a n c e  

a p p r o a c h  c o r r e s p o n d s  t o  t h e  r i s k  a v e r s i o n  c r i t e r i o n .  However,  

i f  t h e  low er  bound o f  p r o s p e c t  G i s  g r e a t e r ,  p r o s p e c t  G i s
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d o m in a n t .

e i t h e r .

CDF

T h u s ,  n e c e s s a r y  c o n d i t i o n s  a r e  t h e n  n o t  s a t i s f i e d

(u*-W) » W'kO.J ^  i it'+k.*

FIGURE 2 .10  
STOCHASTIC INDIFFERENCE OF 

SYMMETRICALLY DISTRIBUTED PROSPECTS
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CHAPTER I I I

DESIGNING AN EMPIRICAL FRAMEWORK

3 . 1  INTRODUCTION

T h i s  s tu d y  i n t e n d s  t o  c a p t u r e  e m p i r i c a l l y  t h e  e f f e c t s  o f  

s e l e c t e d  f o r c e s  upon o c c u p a t i o n  c h o i c e ,  a s  r e f l e c t e d  by r e c e n t  

U .S.  l a b o r  f o r c e  e x p e r i e n c e .  With t h i s  g o a l  i n  mind,  t h i s  

t r e a t m e n t  i d e n t i f i e s  and i n c o r p o r a t e s  a h o s t  o f  f a c t o r s  which 

c o n t r i b u t e  t o  t h e  i n d i v i d u a l ' s  d e c i s i o n  p r o c e s s .  P o s i t i n g  an 

o b j e c t i v e  f u n c t i o n  which m ax im izes  e x p e c t e d  u t i l i t y  and i s  

a p p r o p r i a t e l y  c o n c a v e ,  t h e  t h r u s t  o f  t h e  a n a l y s i s  w i l l  be  t o  

d e m o n s t r a t e  t h a t ,  o t h e r  t h i n g s  b e in g  e q u a l ,  c a r e e r  c h o i c e  w i l l  

be a p o s i t i v e  f u n c t i o n  o f  m o n e ta ry  r e t u r n s  a c c r u i n g  t o  member­

s h i p  i n  t h e  p r o f e s s i o n ,  and w i l l  be i n v e r s e l y  r e l a t e d  t o  j o b  

r i s k i n e s s .  T h e re  a r e  many o t h e r  i m p o r t a n t  d im e n s io n s  e n t e r i n g  

i n t o  t h e  i n d i v i d u a l ' s  c a l c u l u s  o f  j o b  c h o i c e  and t h e i r  r e s p e c ­

t i v e  c o n t r i b u t i o n s  t o  t h e  s e l e c t i o n  p r o c e s s  must  be i n c o r p o ­

r a t e d  a s  w e l l  i n  o r d e r  t o  c o r r e c t l y  d e t e r m i n e  t h e  d i r e c t i o n  

and m ag n i tu d e  o f  t h e  key e l e m e n t s  i n  t h e  a n a l y s i s .  Income 

m a x i m i z a t i o n  and r i s k  a v e r s e  b e h a v i o r  a r e  t h u s  t o  be v iew ed  a s  

two o f  s e v e r a l  components  which a t  any g i v e n  moment i n f l u e n c e  

t h e  i n d i v i d u a l  t o  e i t h e r  r e m a in  a t  t h e  p r e s e n t  j o b  o r  

" m i g r a t e "  e l s e w h e r e .

3 .2  FACTORS ENTERING THE CHOICE DECISION

E x p r e s s e d  a l g e b r a i c a l l y ,  t h e  c h o i c e  f u n c t i o n  m ig h t  be  o f  

t h e  f o l l o w i n g  form:
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where

O. . r e p r e s e n t s  t h e  s e l e c t i o n  o f  o c c u p a t i o n  j  by i n d i -  
 ̂ v i d u a l  i

W = o c c u p a t i o n - s p e c i f i c  wage

r = o c c u p a t i o n - s p e c i f i c  measure o f  r i s k

X = r e l e v a n t  s o c io e c o n o m ic  and d em ograph ic  i n f o r m a t i o n  
( e . g . ,  a b i l i t y ,  s t o c k s  o f  human c a p i t a l ,  a g e ,  s e x ,  
r a c e ,  l a b o r  f o r c e  p a r t i c i p a t i o n  s t a t u s ) , some o f  
which may be o c c u p a t i o n - s p e c i f i c

Among t h e  o t h e r  f a c t o r s  t o  be i n c l u d e d  a r e  p a s t  s t o c k s  o f  

human c a p i t a l  and f u t u r e  i n v e s t m e n t  o p p o r t u n i t i e s  ( f o r  which 

e x i s t i n g  s t o c k  may a c t  a s  a  p r e r e q u i s i t e )  which may c o n s t r a i n  

t h e  f e a s i b l e  s e t  o f  jo b  a l t e r n a t i v e s .  I n  t h e  c o n t e x t  o f  a 

l i f e - c y c l e  m odel ,  any a s s e s s m e n t  o f  o p p o r t u n i t i e s ,  p e r fo rm e d  

i t e r a t i v e l y ,  must  i n c l u d e  b o t h  t h e  c o s t s  —  i n  t e r m s  o f  f o r e ­

gone income from s p e c i f i c  t r a i n i n g  undergone  a t  t h e  p r e s e n t  

p o s i t i o n  a s  w e l l  a s  t h e  p o t e n t i a l  f o r  f u t u r e  i n v e s t m e n t ,  c o n ­

d i t i o n a l  on th e  c u r r e n t  human c a p i t a l  s t o c k  —  and b e n e f i t s  — 

d i s c o u n t e d  r e t u r n s  from t r a i n i n g  o b t a i n e d  i n  a new p r o ­

f e s s i o n  — r e l a t e d  t o  a  s w i t c h .  A lso  i m p l i c i t  i n  t h e  a n a l y s i s  

i s  t h e  c o n s i d e r a t i o n  t h a t  t h e  a b s e n c e  o f  c e r t a i n  s k i l l  l e v e l s  

e f f e c t i v e l y  i n h i b i t s  e n t r y  i n t o  p a r t i c u l a r  f i e l d s .  I n  each  

p e r i o d ,  t h e n ,  e x p e c t e d - u t i l i t y  m a x im iz e r s  r e - e v a l u a t e  t h e i r  

c u r r e n t  s i t u a t i o n ,  s u b j e c t  t o  t h e  q u a n t i t y  and t y p e  o f  

p r e v i o u s  s e l f - i n v e s t m e n t ,  i n  d e t e r m i n i n g  w h e th e r  t o  c o n t i n u e  

i n  t h e i r  p r e s e n t  c a r e e r .

N o n p e cu n ia ry  r e t u r n s  and p s y c h i c  c o s t s  r e p r e s e n t  a d d i ­

t i o n a l  f a c t o r s  which  may m i t i g a t e  t h e  im p a c t  o f  income maximi­

z a t i o n  and r i s k  a v e r s e  b e h a v i o r  upon c a r e e r  c h o i c e .  To t h e  

e x t e n t  t h a t  t h e s e  i n f l u e n c e s  a r e  r e f l e c t e d  i n  c o m p e n s a t in g
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d i f f e r e n t i a l s  among p o s i t i o n s ,  t h e y  to o  must  e n t e r  i n t o  t h e  

e m p i r i c a l  a n a l y s i s .  Workers  may w i l l i n g l y  t r a d e  a d d i t i o n a l  

income f o r  g r e a t e r  c o m f o r t  or  jo b  a m e n i t i e s ;  such  a c t i o n s  must  

be c a r e f u l l y  m o n i t o r e d  r e g a r d l e s s  o f  w h e th e r  r i s k i n e s s  and j o b  

s a t i s f a c t i o n  a r e  com plem en ta ry  w i th  r e s p e c t  t o  t h e i r  e f f e c t s  

on e a r n i n g s  and j o b  c h o i c e  o r  t e n d  t o  o p e r a t e  i n  o p p o s i t e  

d i r e c t i o n s .

To a  l e s s e r  d e g r e e ,  c u l t u r a l  f o r c e s ,  t r a d i t i o n ,  and 

r e g i o n a l  d i f f e r e n c e s  each  p l a y  a  r o l e  i n  o c c u p a t i o n a l  c h o i c e  

and may a l s o  m o t i v a t e  an i n d i v i d u a l  t o  p l a n  a c a r e e r  w i t h i n  

w e l l - d e f i n e d  b o u n d s ,  t h e r e b y  l i m i t i n g  t h e  wide  band o f  o p p o r ­

t u n i t i e s  which may be t e c h n i c a l l y  a v a i l a b l e  t o  t h e  w o r k e r .  

While  such  f a c t o r s  have  been  downplayed  by economic  r e ­

s e a r c h e r s ,  i t  i s  c l e a r  t h a t  t h e s e  c a u s e s  c a n n o t  be  t o t a l l y  

d i s c o u n t e d  i n  any  a t t e m p t  t o  u n d e r s t a n d  s e x - r e l a t e d  d i f f e r ­

e n c e s  i n  o c c u p a t i o n a l  d i s t r i b u t i o n s ,  f o r  exam ple .

3 .3  DEFINING A UNIT OF OBSERVATION

To accommodate t h e s e  e l e m e n t s ,  t h e  e m p i r i c a l  f ramework 

must  be d e s i g n e d  t o  e f f e c t i v e l y  c o n t r o l  f o r  t h e i r  con tem po­

r a n e o u s  e f f e c t s  which  may c o m p l i c a t e  a n a l y s i s  o f  t h e  im p a c t  o f  

e a r n i n g s  and r i s k  and d i l u t e  t h e  s t a t i s t i c a l  r e s u l t s  t o  be 

o b t a i n e d .  To s u c c e s s f u l l y  do s o ,  how ever ,  r e q u i r e s  t h a t  t h e  

c h o i c e  o f  an a p p r o p r i a t e  u n i t  o f  o b s e r v a t i o n  i n  t h i s  a n a l y s i s  

be r e s o l v e d  i n i t i a l l y .  The r e l e v a n t  i s s u e s  r e g a r d i n g  t h i s  

m a t t e r  f a l l  i n t o  two c a t e g o r i e s  — t h o s e  i t e m s  d e a l i n g  w i th  

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

l e v e l  o f  a g g r e g a t i o n  o f  t h e  sample  d a t a .  More e x p l i c i t l y ,  i t
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i s  a rg u ed  t h a t  (1) t h e r e  e x i s t s  a b a s i s  f o r  v ie w in g  a m o d i f i e d  

c e n s u s  d e f i n i t i o n  o f  an o c c u p a t i o n  a s  an  a d e q u a t e  p ro x y  f o r  

a c a r e e r  v a r i a b l e  and (2) a v a l i d  a p p ro a c h  t o  t h e  measurem ent  

o f  t h e  e f f e c t s  o f  r i s k  and r e t u r n  upon c a r e e r  c h o i c e  w i l l  

i n v o l v e  work ing  w i t h  o c c u p a t i o n a l  a g g r e g a t e s .

3 . 3 . 1  The Census  D e f i n i t i o n  o f  " O c c u p a t io n "

As d i s c u s s e d  a b o v e ,  s e v e r a l  human c a p i t a l  s t u d i e s  have  

f o c u s e d  upon t h e  i n d i v i d u a l  j o b  a s  t h e  p r o p e r  e m p i r i c a l
q /r

u n i t .  N o t a b l e  among t h e s e  e f f o r t s  h a s  been  B a r t e l  and

B o r j a s '  work d e t e r m i n i n g  t h e  r e t u r n s  t o  j o b  " s w i t c h e r s ' "  and

" s t a y e r s ' "  human c a p i t a l  s t o c k .  They have  r e c o g n i z e d ,  t h o u g h ,

t h e  c o n n e c t i o n  b e tw een  j o b  and o c c u p a t i o n ,  r e p o r t i n g  t h a t

t h r e e  o f  f o u r  j o b  c h a n g e s  a r e  accom pan ied  by an o c c u p a t i o n  
87 88s w i t c h ,  t o o .  I t  seems l e g i t i m a t e  t h e n  t o  a r g u e  t h a t ,  in

most  i n s t a n c e s ,  t h e  o c c u p a t i o n  s e r v e s  a s  an  a d e q u a t e  p ro x y  f o r  

t h e  i n d i v i d u a l  j o b ,  i n v o l v i n g  a somewhat h i g h e r  d e g r e e  o f  

s t a t i s t i c a l  " n o i s e . "  The l a c k  o f  a n o t h e r  c o n v e n i e n t  s c a l e  by 

which t o  c a t e g o r i z e  t h e  r e t u r n s  and r i s k i n e s s  o f  v a r i o u s  

p o s i t i o n s  a l s o  d i c t a t e s  t h a t  t h e  o c c u p a t i o n  be a d o p t e d  a s  ou r  

u n i t  o f  m easu rem en t .

3 . 3 . 2  M i t i g a t i n g  F a c t o r s  i n  t h e  E m p i r i c a l  A n a l y s i s  

T r a c i n g  movements a c r o s s  o c c u p a t i o n s  r e q u i r e s  t h a t

e x p l i c i t  a c c o u n t i n g  be t a k e n  o f  s e v e r a l  f o r c e s  which j o i n t l y  

im p a c t  upon c a r e e r  d e c i s i o n s .  P r e v i o u s  s e l f - i n v e s t m e n t ,  o f  

c o u r s e ,  a p p e a r s  t o  be t h e  most  i m p o r t a n t  o b s t a c l e  i n  d e t e r ­

m in ing  how m i g r a t i o n  m ig h t  o t h e r w i s e  o c c u r  i n  a vacuum. A
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number o f  o t h e r  f a c t o r s ,  t h o u g h ,  a r e  a l s o  o f  c o n c e r n .  D e f i n i ­

t i o n s  o f  o c c u p a t i o n  o f t e n  f a i l  t o  t a k e  i n t o  a c c o u n t  t h e  

n a t u r a l  p r o c e s s  whereby one o c c u p a t i o n  s e r v e s  a s  t r a i n i n g  or  

p r e p a r a t i o n  f o r  a n o t h e r .  As p a r t  o f  t h e  normal  f lo w  o f  

e v e n t s ,  i n d i v i d u a l s  i n  o c c u p a t i o n  A, w i th  t h e  a c q u i s i t i o n  o f  a 

d e f i n e d  amount o f  l a b o r  f o r c e  e x p e r i e n c e ,  w i l l  f i n d  t h e m s e lv e s  

o p e r a t i n g  in  o c c u p a t i o n  B. I n  an a n a l y s i s  o f  c a r e e r  c h o i c e ,

i t  would be a p p r o p r i a t e ,  t h e r e f o r e ,  t o  t r e a t  such o c c u p a t i o n s
89a s  a s i n g l e  co m p o s i te  o p p o r t u n i t y .  A f u r t h e r  c o m p l i c a t i o n  

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

d i f f i c u l t y  e n c o u n t e r e d  in  f o r m u l a t i n g  a number o f  c a r e e r  d e c i ­

s i o n s  e m p i r i c a l l y .  S p e c i f i c a l l y ,  t h e  d e c i s i o n  t o  rem ain  i n  o r  

s w i tc h  o c c u p a t i o n s  must  be f ramed a s  one d e p e n d e n t  upon a 

s e r i e s  o f  v a r i a b l e s ,  i n c l u d i n g  t h e  incomes and a s s o c i a t e d  r i s k  

m e a s u re s  o f  t h e  o p p o r t u n i t i e s  s e t .  For  i n d i v i d u a l s  who choose  

t o  m i g r a t e ,  a m u l t i v a r i a t e  a p p ro a ch  would r e q u i r e  t h a t  t h e  

r e l e v a n t  o b s e rv e d  q u a n t i t i e s  f o r  b o th  o c c u p a t i o n s  be  i n c l u d e d  

in  t h e  e s t i m a t i n g  e q u a t i o n .  To a s c r i b e  a s e t  o f  o p t i o n s  f o r  

s t a y e r s ,  however ,  p r o v e s  t o  be a n o n t r i v i a l  e x e r c i s e .  ( I t  i s  

i n f i n i t e l y  more c o m p l i c a t e d  i n  a model a t t e m p t i n g  t o  e x p l a i n  

j o b  m i g r a t i o n . )  I n  g e n e r a l ,  d a t a  c o n t a i n i n g  h i s t o r i c a l  l a b o r  

f o r c e  b e h a v i o r  w i l l  n o t  r e c o r d  n o n q u a n t i f i a b l e  i n f o r m a t i o n  

which m igh t  a i d  i n  i d e n t i f y i n g  t h e  c o r r e c t  c h o i c e .  I n  th e  

l i m i t e d  number o f  i n s t a n c e s  where such  d a t a  m ig h t  a p p e a r ,  t h e  

i n f o r m a t i o n  i s  o f t e n  t h o u g h t  t o  be a q u e s t i o n a b l e  u t i l i t y  

b e c a u s e  o f  t h e  l i k e l i h o o d  o f  r e s p o n s e  b i a s .
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3 . 3 . 3  T e s t i n g  w i th  a Subsample  o f  I n i t i a l  E n t r a n t s

The a p p ro a c h  o u t l i n e d  be low  i s  a d o p t e d  a s  a c o n s e q u e n c e

and s e r v e s  a s  an a t t e m p t  t o  a d d r e s s  most  o f  t h e s e  c o n c e r n s .

What c a n  be r e g a r d e d  a s  one segm ent  o f  t h e  m a r k e t p l a c e  i s

c h o s e n  a s  t h e  b a s i s  f o r  e m p i r i c a l l y  v e r i f y i n g  t h e  income and

r i s k  h y p o t h e s e s .  The d a t a  sam ple  t o  be a n a l y z e d  i s  r e s t r i c t e d

t o  i n i t i a l  e n t r a n t s  t o  t h e  l a b o r  f o r c e  whose human c a p i t a l

s t o c k s  a r e  most  e a s i l y  q u a n t i f i e d .  The d a n g e r  o f  b i a s i n g  t h e

c o e f f i c i e n t s  o f  t h e  r e l e v a n t  v a r i a b l e s  i s  t h e r e b y  e l i m i -  
90n a t e d .  I  c h o o se  t o  a l s o  f u r t h e r  l i m i t  t h e  d a t a  b a s e  t o

w h i t e ,  m a le ,  n o n fa rm ,  f u l l  t im e  members o f  t h e  l a b o r  f o r c e  t o

o b t a i n  a sample  o f  e n t r a n t s  which i s  r e l a t i v e l y  homogenous

w i t h  r e s p e c t  t o  a  h o s t  o f  d em o g rap h ic  c r i t e r i a .  I n  so d o i n g ,

t h e  p r o b a b i l i t y  o f  e x t r a n e o u s  f a c t o r s ,  many o f  which may have

i n d e p e n d e n t  e f f e c t s  upon o c c u p a t i o n a l  c h o i c e ,  a f f e c t i n g  t h e
91a n a l y t i c  r e s u l t s  i s  m in im iz e d .

T h e re  a r e  i m p l i c i t  r i s k s  i n  f o c u s i n g  e x c l u s i v e l y  upon 

young l a b o r  f o r c e  c o h o r t s ,  t o o .  W hi le  p e r i o d i c  j o b  m i g r a t i o n  

i s  a p e rm a n e n t  f e a t u r e  o f  l a b o r  f o r c e  t e n u r e ,  such  movement 

o c c u r s  w i th  f a r  g r e a t e r  f r e q u e n c y  t h a n  can  be  r e a d i l y  a c ­

c o u n t e d  f o r  d u r i n g  t h e  i n i t i a l  s t a g e s  o f  membership  in  t h e  
92l a b o r  f o r c e .  A common e x p l a n a t i o n  f o r  such  b e h a v i o r  r e l i e s

upon t h e  e n t r a n t s '  l a c k  o f  i n f o r m a t i o n  a b o u t  a v a i l a b l e  j o b  
93o p p o r t u n i t i e s .  Such " m i s t a k e s "  may e i t h e r  assume t h e  form o f  

o v e r q u a l i f i c a t i o n  f o r  an o c c u p a t i o n  or  may o c c u r  a s  a m ism atch  

o f  s k i l l s .  I n  t h e  fo rm er  c a s e ,  t h e  i n d i v i d u a l ' s  s k i l l s  a r e  

u n d e r u t i l i z e d ,  p r e v e n t i n g  him f rom m ax im iz in g  income —  even
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th ough  o c c u p a t i o n a l  income may be maximized — w h i l e  i n  t h e  

l a t t e r  i n s t a n c e  t h e  more l i k e l y  r e s u l t  i s  a  low income p r o f i l e  

o r  unemployment b e c a u s e  o f  t h e  l i m i t e d  c o n t r i b u t i o n  th e  worker  

can  o f f e r .

A n o th e r  r e a s o n  why y o unge r  c o h o r t s  may be e x p e c t e d  t o  

m i g r a t e  more o f t e n  h a s  been  n o te d  p r e v i o u s l y .  With t im e  in  

t h e  l a b o r  f o r c e ,  i n d i v i d u a l s  a c q u i r e  i n c r e a s i n g  amounts  o f  

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

c e i v e d  c o s t s  o f  any move. The a c c u m u l a t i o n  o f  s p e c i f i c  - c a p i ­

t a l  o v e r  t h e  i n i t i a l  p e r i o d  o f  a t t a c h m e n t  t o  t h e  l a b o r  f o r c e  

may t h u s  a c c o u n t  f o r  t h e  r a p i d  d e c l i n e  i n  i n t e r - o c c u p a t i o n a l  

m i g r a t i o n  w i t h  i n c r e a s e d  l a b o r  f o r c e  e x p e r i e n c e .  F i n a l l y ,  i t  

i s  p o s s i b l e  t h a t  younger  i n d i v i d u a l s ,  who a r e  g e n e r a l l y  v iewed 

a s  f a c i n g  l e s s  b i n d i n g  c o n s t r a i n t s  on t h e i r  o v e r a l l  b e h a v i o r  

w i t h i n  t h e  s o c i e t y ,  may p o s s e s s  a  g r e a t e r  d e g r e e  o f  r i s k  p r e f ­

e r e n c e  and may, t h e r e f o r e ,  be more w i l l i n g  t o  " e x p e r i m e n t "  

w i th  d i f f e r e n t  s i t u a t i o n s  i n  t h e i r  i n i t i a l  s t a g e s  o f  l a b o r  

f o r c e  p a r t i c i p a t i o n .  Such an e x p l a n a t i o n ,  o f  c o u r s e ,  l a c k s  an 

economic  m o t i v a t i o n  t h a t  c an  be r e a d i l y  c o n t r o l l e d  f o r  in  a 

s t a t i s t i c a l  a n a l y s i s ;  t o  t h e  d e g r e e  t o  which i t  a c t s  a s  an  

i m p o r t a n t  i n f l u e n c e ,  i t  i s  l i k e l y  t h a t  t h e  r e s i d u a l  o r  random 

component  i n  t h e  e m p i r i c a l  work w i l l  be l a r g e r .

W hile  r e c o g n i z i n g  a l l  o f  t h e  above  c o n c e r n s  i n  t h e  em­

p i r i c a l  a p p l i c a t i o n  t o  t h i s  s u b p o p u l a t i o n  o f  t h e  l a b o r  f o r c e ,  

t h e  b e n e f i t s  o f  t h i s  a p p ro a c h  (or  c o s t s  a s s o c i a t e d  w i th  com­

p e t i n g  o p t i o n s )  a p p e a r  t o  o u tw e ig h  t h e  p o t e n t i a l  c o s t s  o f  g en ­

e r a l i z i n g  t h e  r e s u l t s  t o  be o b t a i n e d  from t h i s  sample  o f

65



I

e n t r a n t s .  I t  seems p r e f e r a b l e  t o  o p e r a t e  w i th  c o n s t r a i n t s  on 

t h e  g e n e r a l i t y  o f  r e s u l t s  t h a t  w i l l  a t  l e a s t  o f f e r  t h e  o p p o r ­

t u n i t y  t o  d e r i v e  u n b ia s e d  e s t i m a t e s  o f  t h e  e f f e c t s  o f  income 

and r i s k .  M oreover ,  t h e  d i s t o r t i o n s  c au sed  by t h e  f a c t o r s  

d i s c u s s e d  above a r e  u n l i k e l y  t o  s i g n i f i c a n t l y  a f f e c t  t h e  s i z e  

and d i r e c t i o n  o f  t h e  o b s e rv e d  c o e f f i c i e n t s .  They can  be e x ­

p e c t e d  i n s t e a d  to  r e s u l t  i n  g r e a t e r  measured s t a t i s t i c a l  v a r i ­

a t i o n  o r  "w h i te  n o i s e . "

O p e r a t i n g  w i th  such a r e s t r i c t e d  sam ple ,  however ,  w i l l  

o n ly  p a r t i a l l y  r e s o l v e  t h e  d i f f i c u l t i e s  o f  c a p i t a l  accum ula ­

t i o n ,  j o b  or  o c c u p a t i o n  d e f i n i t i o n s ,  and wage and r i s k  im p u ta ­

t i o n  m en t io n ed  above .

3 . 3 . 4  A g g re g a t in g  by O cc u p a t io n

T r a c in g  e n t r a n t s  t h ro u g h  t h e i r  i n i t i a l  p e r i o d  o f  a t t a c h ­

ment t o  t h e  l a b o r  f o r c e ,  f o r  exam ple ,  would a g a i n  r a i s e  t h e  

i s s u e  o f  how to  a b s t r a c t  from th e  e f f e c t s  o f  o n - t h e - j o b  

t r a i n i n g .  F u r th e r m o r e ,  t h e  a p p r o p r i a t e  m easu re  o f  shadow 

v a l u e s  f o r  o c c u p a t i o n  s t a y e r s  and t h e  p r o p e r  c o n s t r u c t i o n  o f  

c a r e e r s  from o c c u p a t i o n a l  d e f i n i t i o n s  rem a in  t o  be a d d r e s s e d .  

To remove t h e s e  d i s t o r t i n g  e f f e c t s  r e q u i r e s  t h a t  t h e  p ro b lem  

be a n a ly z e d  from an e n t i r e l y  d i f f e r e n t  p e r s p e c t i v e .  I n s t e a d  

o f  f o l l o w i n g  i n d i v i d u a l s ,  I  cho o se  t o  s tu d y  economic b e h a v i o r  

from ch an g e s  o b s e rv e d  i n  o c c u p a t i o n  a g g r e g a t e s  o ver  t im e  —  

how t h e s e  q u a n t i t i e s  may a d j u s t  on a c c o u n t  o f  ch an g in g  o p p o r ­

t u n i t i e s .  In  a d d i t i o n ,  a t e c h n i q u e  f o r  d e t e r m in i n g  and t h e n  

com bin ing  r e l a t e d  o c c u p a t i o n s  i s  d e v e lo p ed  t o  overcome th e  

d e f i n i t i o n a l  p ro b le m s  o f  m i g r a t i o n .  These a d j u s t m e n t s  t a k e n
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t o g e t h e r  s h o u ld  a l l o w  an a c c u r a t e ,  a l b e i t  i n c o m p l e t e ,  r e p r e ­

s e n t a t i o n  o f  t h e  e f f e c t s  o f  r i s k  on o c c u p a t i o n a l  c h o i c e .

By a n a l y z i n g  t h e  c h a n g e s  i n  t h e  d i s t r i b u t i o n  o f  e n t r a n t s  

among p o t e n t i a l  o c c u p a t i o n s  i n  t h e  a g g r e g a t e  a t  two d i s t i n c t  

p o i n t s  i n  t im e ,  two o f  t h e  d i f f i c u l t i e s  — t h o s e  r e l a t e d  t o  

human c a p i t a l  a c q u i s i t i o n s  and t o  t h e  m easurem ent  o f  unob­

s e r v e d  b e h a v i o r  ( o f  s t a y e r s )  — a r e  c o n v e n i e n t l y  d i s c a r d e d .  

The p o t e n t i a l  b i a s e s  c a u s e d  by s p e c i f i c  t r a i n i n g  a r e  c i r c u m ­

v e n t e d  by l i m i t i n g  t h e  e m p i r i c a l  f o c u s  e x c l u s i v e l y  t o  new 

e n t r a n t s  i n  each  t im e  f ra m e .  The need  t o  compute r e t u r n  and 

r i s k  i n f o r m a t i o n  i s  a l s o  o b v i a t e d  by no l o n g e r  d i r e c t i n g  

a t t e n t i o n  t o  s p e c i f i c  i n d i v i d u a l s '  b e h a v i o r .  I n s t e a d ,  each  

s e t  o f  g rouped  o b s e r v a t i o n s  w i l l  c o n t a i n  s o c io e c o n o m ic  i n f o r ­

m a t io n  a b o u t  t h e  p o p u l a t i o n  c h a r a c t e r i s t i c s  o f  new e n t r a n t s  i n  

o r d e r  t o  c o n t r o l  f o r  o c c u p a t i o n - r e l a t e d  d i f f e r e n c e s .

3 . 3 . 5  O c c u p a t i o n a l  M e rg e r s ;  Theory

To a c c o u n t  f o r  t h e  phenomenon o f  " n a t u r a l "  m i g r a t i o n  from 

one o c c u p a t i o n  t o  a n o t h e r  w i t h  t h e  a c c u m u l a t i o n  o f  human c a p i ­

t a l ,  a method f o r  r e c o m b in in g  o c c u p a t i o n s  i s  c o n s t r u c t e d  and 

a p p l i e d  t o  t h e  1970 Census  o f  P o p u l a t i o n .  U n l ik e  many e a r l i e r  

c o m p re h e n s iv e  p o p u l a t i o n  s u r v e y s ,  t h e  1970 c e n s u s  c o l l e c t e d  

a d d i t i o n a l  i n f o r m a t i o n  t h a t  a l l o w s  r e s e a r c h e r s  t o  v iew s t o c k s

o f  l a b o r  f o r c e  p a r t i c i p a n t s  a s  t h e y  were  d i s t r i b u t e d  a c r o s s
94o c c u p a t i o n s  a t  two d i s t i n c t  p o i n t s  i n  t im e  — 1965 and 1970.  

From t h e s e  d a t a  i t  i s  p o s s i b l e  t o  g e n e r a t e  t r a n s i t i o n  p r o b a ­

b i l i t i e s  m e a s u r in g  movement beween o c c u p a t i o n s .  To t h e  d e g r e e
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t o  which such movement e x c e e d s  s t a t i s t i c a l  e x p e c t a t i o n s ,  i t  i s

a rg u e d  t h a t  t h e  r e l e v a n t  o c c u p a t i o n s  be m erged .  Such u n i o n s

may o c c u r  e i t h e r  when t h e  o b s e r v e d  m i g r a t i o n  i s  u n i - d i r e c -

t i o n a l ,  from A t o  B, o r  when t h e  f lo w s  b e tw een  o c c u p a t i o n s  a r e
95r e l a t i v e l y  l a r g e .

Of c o u r s e ,  n o t  a l l  such t r a n s f e r s  w i l l  b e  r e l a t e d  t o  a 

n a t u r a l  c a r e e r  f l o w .  Some movement may f o l l o w  a s  a b y - p r o d u c t  

o f  economic sh o c k s  e x p e r i e n c e d  in  t h e  l a b o r  m a rk e t  (such  a s  a 

war o r  i n f l a t i o n ) , o r  may be due t o  newly e r e c t e d  b a r r i e r s  t o  

e n t r y  o r  t o  t h e  e f f e c t s  o f  g row th  and t e c h n o l o g i c a l  c h a n g e ,  

a l l  o f  which may a l t e r  i n d i v i d u a l  c h o i c e s  from what  t h e y  m ig h t  

o t h e r w i s e  have  b e en .  I n d i v i d u a l s  may d e p a r t  f rom o c c u p a t i o n s  

t h a t  a p p e a r  "crowded" and o f f e r  l i t t l e  o p p o r t u n i t y  f o r  

advancem ent  and may, l i k e w i s e ,  be induced  t o  s t a y  away from 

such  o c c u p a t i o n s .  I t  i s  i m p l i c i t l y  assum ed ,  t h o u g h ,  t h a t

t h e s e  e f f e c t s  have  o n l y  a minor  and n e u t r a l  im p a c t  on th e

s e l e c t i o n  o f  a  c a r e e r .

S e v e r a l  t e c h n i q u e s  o f  v a r y i n g  d e g r e e s  o f  s o p h i s t i c a t i o n  

a r e  a v a i l a b l e  t o  u n co v e r  c a r e e r  l a d d e r s  from t h e  c e n s u s  d a t a .  

One p r o c e d u r e ,  f o r  ex am p le ,  would m a n i p u l a t e  e a r n i n g s  v a r i a ­

t i o n  w i t h i n  and among o c c u p a t i o n s  so  a s  t o  c o n s t r u c t  d i s t i n c t  

o c c u p a t i o n  c l a s s e s  whose mean v a l u e s  r e f l e c t e d  s t a t i s t i c a l l y  

s i g n i f i c a n t  e a r n i n g s  d i f f e r e n c e s .  A nother  a l t e r n a t i v e  m ig h t  

f o c u s  upon t h e  a t t r i b u t e s  o f  t h e  o c c u p a t i o n  members and

a t t e m p t  t o  m in im iz e  g e o m e t r i c  " d i s t a n c e s "  b e tw een  v a l u e s  o f
96 . .t h e  o c c u p a t i o n  a t t r i b u t e s .  The t e c h n i q u e  c h o se n  i n  t h i s

s tu d y  a t t e m p t s  t o  b e n e f i t  f rom t h e  1970 Census  i n f o r m a t i o n
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d e t a i l i n g  each  r e s p o n d e n t ' s  o c c u p a t i o n a l  s t a t u s  i n  1965 and 

1970.  The s t r u c t u r e  o f  t h e  method employed i s  r a t h e r  e lem en­

t a r y .  D e f in e  f ^ j  t o  be t h e  g r o s s  number o f  m i g r a n t s  from 

o c c u p a t i o n  i  i n  1965 t o  o c c u p a t i o n  j  i n  1970. A number o f

b a s i c  e l e m e n t s ,  t h e n ,  which can  be used  t o  form a number o f
97d i f f e r e n t  f r e q u e n c y  d i s t r i b u t i o n s ,  may be r e a d i l y  computed .

Four  o f  t h e s e  a r e  re v ie w e d  be low ,  a l t h o u g h  a c o n s i d e r a b l y

g r e a t e r  number may e x i s t .  Le t

= m i g r a n t s  f lo w in g  from o c c u p a t i o n  i  t o  o c c u p a t i o n  j  
a s  a p r o p o r t i o n  o f  m i g r a n t s  l e a v i n g  o c c u p a t i o n  i ,  
o r

i r k  = «--■ 1 ̂ .13 f,- , 1 /3
1 1X 

1 / i
2M = m i g r a n t s  f lo w in g  from l  t o  j  a s  a p r o p o r t i o n  o f  a l l  

members o f  i  i n  1965 who rem a in  in  t h e  l a b o r  f o r c e  
th r o u g h  1970,  or

mi j  = ¥ i , j
1 1X

3
M = m i g r a n t s  f lo w in g  from i  t o  3 a s  a p r o p o r t i o n  o f  a l l  

m i g r a n t s  e n t e r i n g  j ,  o r

m?. = 3^ 4 —  V. .
3.3 l j

= m i g r a n t s  f lo w in g  from i  t o  j  a s  a  p r o p o r t i o n  o f  a l l  
members o f  j  i n  1970 who were members o f  t h e  l a b o r  
f o r c e  i n  1965, o r

69



A l l  f o u r  f o r m u l a t i o n s  s a t i s f y  t h e  b a s i c  p r o p e r t i e s  o f  a p r o b a ­

b i l i t y  d i s t r i b u t i o n .  Namely,

0 ^  ^  1 ,  and

m. . = 1  f o r  -V-. . - and k = 1, 2 ,  3 ,  4
1 o r  j  1] 1 ,3

1 3M and M m easu re  f lo w s  m  r e l a t i o n  t o  t o t a l  m i g r a t i o n  a t  d i f -
2 4f e r e n t  p o i n t s  a lo n g  t h e  f l o w s ,  w h i l e  M and M a l s o  a t t e m p t  t o

a c c o u n t  f o r  t h e  m ag n i tu d e  o f  t h e s e  f lo w s  r e l a t i v e  t o  t h e  b a s e  
99p o p u l a t i o n s .

Were we c o n c e r n e d  w i th  t h e  g e n e r a l  i s s u e  o f  t r a n s f e r ­

a b i l i t y  among o c c u p a t i o n s ,  o n l y  two p r o b a b i l i t y  d i s t r i b u t i o n s  

would be r e q u i r e d  t o  measure  m o b i l i t y .  One such m easure  would 

be c o n s t r u c t e d  t o  c a p t u r e  t h e  j o b  l a d d e r  c o n c e p t  —  

u n i d i r e c t i o n a l  movement from one o c c u p a t i o n  t o  a n o t h e r .  For  

t h i s  p u r p o s e ,  M1 would be selected."*"^® Another  m easure  t o  be 

d e v e lo p e d  would o b s e r v e  g r o s s  f lo w s  be tween  o c c u p a t i o n s  w hich ,  

i f  s u f f i c i e n t l y  g r e a t ,  m ig h t  im ply  t h a t  such  o c c u p a t i o n s  may

be i n d i s t i n g u i s h a b l e  i n  t h e  m a r k e t p l a c e .  L e t
5 . . .M = m i g r a n t s  f lo w in g  from o c c u p a t i o n  i  t o  o c c u p a t i o n  j

or  from j  t o  i ,  a s  a p r o p o r t i o n  o f  a l l  members 
l e a v i n g  e i t h e r  i  o r  j ,  o r

-  ( s :  f n  + £  *j x > ¥ i . i

l ^ i  W

where

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

5
M a l s o  s a t i s f i e s  t h e  r e q u i r e m e n t s  o f  a  p r o b a b i l i t y
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S in c e  our  i n t e r e s t  i s  f o c u s e d  p r i m a r i l y  on e s t a b l i s h i n g  c a r e e r  

p a t h s  o f  o c c u p a t i o n a l  e n t r a n t s ,  however ,  i t  i s  l e s s  c r i t i c a l  

t h a t  t h i s  l a t t e r  measure  be computed.

As a f u r t h e r  p r e c a u t i o n ,  th o u g h ,  a g a i n s t  o b t a i n i n g  i n ­

c o r r e c t  o c c u p a t i o n a l  m e r g e r s ,  a s e p a r a t e  t e s t  i s  d e v i s e d  to  

s c r e e n  o u t  i n i t i a l l y  p o t e n t i a l  c o m b i n a t i o n s  where t o t a l  f lo w s

c o n s t i t u t e  a minor f r a c t i o n  o f  t h e  b ase  p o p u l a t i o n s  —
2 4som eth ing  d i s t r i b u t i o n s  M and M were  im p r o p e r l y  d e s ig n e d  t o  

a c h i e v e .  D e f in e  M* t o  be t h e  p r o p o r t i o n  o f  t h e  t o t a l  o c c u p a ­

t i o n  p o p u l a t i o n  c o n s i s t i n g  o f  m overs ,  o r

21 f . .
m *  =   —

1 f  f l j

Assuming t h a t  M* and M1 a r e  n o rm a l ly  d i s t r i b u t e d , 101 t h e

a p p r o p r i a t e  s t a t i s t i c a l  t e s t  t o  p e r f o r m  w i l l  be a  o n e - t a i l

Z - t e s t .  Because  M*, i f  a p p l i e d  a t  t h e  s t a n d a r d  l e v e l s  o f

s i g n i f i c a n c e ,  w i l l  s e v e r e l y  r e s t r i c t  t h e  number o f  p o s s i b l e  
102m e r g e r s ,  a  r a t h e r  g e n e r o u s  a s s u m p t io n  i s  ad o p te d  t h a t  would 

p e r m i t  t h e  f lo w s  f a l l i n g  w i t h i n  t h e  u pper  20 p e r c e n t  o f  t h e  

d i s t r i b u t i o n  ( 2 ^ ^  +0 .8416)  t o  be c o n s i d e r e d .  F i g u r e  3 . 1  

p r e s e n t s  t h i s  m e thodo logy  g r a p h i c a l l y .  I f  m i s  s p e c i f i e d  a s  

t h e  g ra n d  a v e r a g e  p r o p o r t i o n  o f  movers  i n  t h e  1965 p o p u l a t i o n  

r e m a in in g  in  t h e  l a b o r  f o r c e  i n  1970 and s — a s  t h e  r e l e v a n t  

s t a n d a r d  e r r o r ,  t h en

2  movers  l e a v i n g  o c c u p a t i o n  i
m =  --------——----------------- ■=-----------r-------  and52 ( s t a y e r s  and movers)

i

_ in (1 -  m) 
m n
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where

n = minimum sample  s i z e  = min £ n ^ 103

0

FIGURE 3 .1
CONSTRAINING OCCUPATION MERGERS TO OCCUPATIONS WITH THE 

20 PERCENT HIGHEST MIGRATION RATES

We a c c e p t  t h o s e  o c c u p a t i o n s  f o r  whom

m* -  m

~ i i “ >  V = 0 . 2  = ° * 8416

3 . 3 . 6  O c c u p a t i o n a l  M e rg e r s ;  E m p i r i c a l  I m p l e m e n t a t i o n

The d a t a  t o  be a p p l i e d  c o n s i s t  o f  a l l  m a le s  i n  t h e  l a b o r
104f o r c e  i n  1965 and 1970 who were engaged  in  n o n fa rm  a c t i v i t y .  

T h i s  p r o v e s  t o  be a s l i g h t l y  l a r g e r  u n i v e r s e  t h a n  i s  i n t e n d e d  

by ou r  a r e a  o f  f o c u s ,  b u t  i t  i s  assumed t h a t  m easurem ent  d i f ­

f e r e n c e s  c a u s e d  by t h e  s h i f t  b e tw e e n  t h e s e  two p o p u l a t i o n s  a r e
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105n e g l i g i b l e .  T a b le  3 .1  p r e s e n t s  a l i s t  o f  98 o c c u p a t i o n s
10 6from which m o b i l i t y  f lo w s  w i l l  be f u r t h e r  a n a l y z e d .  The

Z - s c o r e s  a s s o c i a t e d  w i th  t h e s e  c h o i c e s  a r e  b ased  upon a mean

p r o p o r t i o n  o f  t r a n s f e r s  o f  0 .3 6 2 1  and a  s t a n d a r d  e r r o r  o f  
1070 .0 8 7 7 .  For t h e  most p a r t ,  t h i s  g roup  c o n s i s t s  o f  o c c u p a ­

t i o n s  t h a t  do n o t  r e q u i r e  huge s c h o o l i n g  i n v e s t m e n t s .  A l a r g e  

number o f  t h e  i n d i v i d u a l s  who m i g r a t e d  from t h e s e  o c c u p a t i o n s  

were  most  p r o b a b l y  employed in  p o s i t i o n s  t h a t  may be c l a s s i ­

f i e d  a s  m a r g i n a l .  Em ployers  i n  such  o c c u p a t i o n s  t y p i c a l l y  

p r o v i d e  l i t t l e  i n  t h e  way o f  o n - t h e - j o b  t r a i n i n g ,  and may, 

t h e r e f o r e ,  a n t i c i p a t e  h i g h e r  t u r n o v e r  in  t h e i r  work f o r c e .  In  

a n o t h e r  g ro u p  o f  o c c u p a t i o n s ,  t h o u g h ,  i n c l u d i n g  m ost  n o t a b l y  

t h o s e  p o s i t i o n s  e x p e r i e n c i n g  t h e  h i g h e s t  m i g r a t i o n  r a t e s  — 

a p p r e n t i c e s h i p s ,  t h e  t r a i n i n g  r e c e i v e d  i n  l i e u  o f  income can  

e a s i l y  be shown t o  t r a n s l a t e  i n t o  h i g h e r  p a y in g  t r a d e s  and 

c r a f t s  o c c u p a t i o n s .

I t  may be d i f f i c u l t  t o  d i s t i n g u i s h  be tw een  t h e s e  two s e t s  

o f  w o rk e r s  and o c c u p a t i o n s ,  g i v e n  t h e  l i m i t e d  amount o f  i n f o r ­

m a t io n  s u p p l i e d  a b o u t  t h e  m i g r a n t s ’ s o c io e c o n o m ic  c h a r a c t e r i s ­

t i c s .  Such d i s t i n c t i o n s  may be i m p o r t a n t  b e c a u s e  t h e  p r im a r y  

p u r p o s e  o f  t h i s  e x e r c i s e  i s  t o  j o i n  t o g e t h e r  t h e  o c c u p a t i o n a l  

l i n k s  t h a t  form t h e  seco n d  g r o u p ' s  c a r e e r  l a d d e r s .  I t  i s  

e x p e c t e d ,  t h o u g h ,  t h a t  t h e  u n t r a i n e d  w o rk e r s  w i l l  be  u n a b l e  t o  

d e m o n s t r a t e  a  c l e a r  p a t t e r n  o f  movement be tw een  o c c u p a t i o n s ,  

and w i l l  t h u s  f a i l  t o  s a t i s f y  t h e  second  s e t  o f  c r i t e r i a  

imposed t o  e s t a b l i s h  t h e  need  f o r  an o c c u p a t i o n a l  m e r g e r .
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TABLE 3 .1  
OCCUPATIONS SATISFYING M* CRITERION

O ccu p a tio n
C en sus

Code
M ig ra tio n

R ate O ccu p a tio n
C en sus

Code
M ig ra ti

R ate

DYERS (620) 0.4376 HUCKSTER AND PEDDLER (264) 0.5313
TELEPHONE OPERATORS 0 8 5 ) 0.4402 SIIOEMAKING HACII OPR (664) 0.5333
PACKERS, EXC HEAT (643) 0.4418 COUNTER CLERKS (314) 0.5379
EHC SCIENCE TECH,NEC (162) 0.4444 ATTENDNT, RECREATION (932) 0.5486
ENGRAVERS (435) 0.4444 HILLERS,CRAIN,FLOUR (501) 0.5535
ATHLETES AMD KINDRED (180) 0.4473 PRODUCE GRADER,PACKR (625) 0.5639
GRADERS AND SORTERS (624) 0.4481 CONSTRUCTION LABORER (751) 0.5660
ADULT EDU TEACHERS 0 4 1 ) 0.4525 HEAT WRAPPERS,RETAIL (634) 0.5667
BOATHEH.CAHAUIEN (701) 0.4545 INTERVIEWERS (320) 0.5699
IIOUSEKEEPER-EX PRIV (950) 0.4553 NEWSBOYS (266) 0.5709
SEWERS, STITCHERS (663) 0.4576 COLLECTORS (313) 0.5770
ASSEHBI.ERS (602) 0.4616 CIIAINHEN,RODHEN,AXMN (605) 0.5789
IIIDUSTY ENGNER TECIIN (154) 0.4626 CARPENTERS* HELPERS (750) 0.5806
CAR WASHER-EQIP Cl.EH (764) 0.4641 CASHIERS (310) 0.5859
STOCK CLERKS (381) 0.4652 WAREHOUSEMEN (770) 0.5884
ANIMAL CARETAKERS (740) 0.4664 ELEMENTARY TEACHERS (142) 0.5966
WRITER,ARTIST,NEC (194) 0.4684 RILL-HACH OPERATORS (341) 0.6063
COHPUTER SPECIAL,NEC (005) 0.4685 TELEGRAPH MESSENGERS (383) 0.6122
RECREATION WORKERS (101) 0.4688 FOOD COUNTER,FOUNTAN (914) 0.6291
RIVETER,FASTENER (660) 0.4723 TEAMSTERS (763) 0.6330
FII.E CLERKS (325) 0.4730 BANK TELLERS (301) 0.6360
COMPUTER OPERATORS (343) 0.4737 DISHWASHERS (913) 0.6402
HISC CLERICAL WORKER (394) 0.4782 FOOD SERVICE-EX PRIV (916) 0.6403
ACTORS (175) 0.4792 UNSPEC TEACIIER-UHIV (140) 0.6420
TYPISTS (391) 0.4832 HECHANICS-UNSPECIFID (495) 0.6567
PARKING ATTENDANTS (711) 0.4880 LIBRARY ATTENDANTS (330) 0.6640
BILI.INC CLERKS (303) 0.4896 CARACE WORKERS , (623) 0.6650
HISC OPERATIVES (694) 0.4901 ST0CKI1ANDLERS (762) 0.6716
CHILD CARE-EX PRIV (942) 0.4924 UNSPEC LABORERS (785) 0.6872
LUHEAMEN, RAFTSHEN (761) 0.4935 WELFARE SERVICE AID (954) 0.6981
HINE OPERATIVES (640) 0.4942 CHAMBERMAID-EXC PRVT (901) 0.7184
SPINNER,TWISTER OPR (672) 0.4957 UNSPEC OPERATIVES (695) 0.7197
RECEPTrOHISTS (364) 0.4976 UHSPEC CLERICAL WRK (395) 0.7322
KEY-PUNCII OPERATORS (345) 0.5000 BRICKMASONS APPRRNTS (411) 0.7531
OFFICE MACH OFER.HEC (355) 0.5000 TEACHER AIDES (382) 0.7684
BOARDING (940) 0.5000 FRESSHEN-APPRENTICES (531) 0.7778
UNSPEG MACHINE OPR (692) 0.5002 BIISBOYS (911) 0.7836
KNITTERS,LOOPER OPR (671) 0.5030 ELECTRICIANS APPRENT (431) 0.7914
TECHNICIANS,NBC (173) 0.5044 TAB-HACII OPERATORS (350) 0.7958
HEALTH AIDES-EX HURS (9 2 2 ) 0.5069 USHERS,AMUSEMENT (953) 0.8065
TEXTILE OPER.NEC (674) 0.5103 PLUHRER-APPRKNTICES (523) 0.8105
REL1C10US WORK, NEC (090) 0.5142 SHEETMETAL,APPREHTIS (536) 0.8246
MAIL HANDLERS (332) 0.5156 SPEC CRAFT-APPRENTIS (571) 0.8291
SAILOR, DECKHAND (661) 0.5199 PRINTING APPRENTICES (423) 0.8318
FURRIERS (444) 0.5222 HECHANICS-APPRENTICS (491) 0.8421
MESSENGERS (333) 0.5244 TOOL, DIE-APPRENTICES (562) 0.8561
TOOL PROGRAMMERS (172) 0.5283 CARPENTERS APPRENTI (416) 0.8710
EHBALMERS (165) . 0.5308 HACIIIN1ST-APPRENTICS (462) 0.8761
UHSPEC RESEARCH WRK (195) 0.5312 UNSPEC-APPRENTICES (572) 0.9500



In  t h e  c o n s t r u c t i o n  o f  M3-, o n ly  t h e  f low s  from t h e s e  98 

s o u r c e s  a r e  c o n s i d e r e d .  These o c c u p a t i o n s  may be com bined ,  

th o u g h ,  w i th  any o f  t h e  n e a r l y  300 r e m a i n in g .  I n  t h e s e  

i n s t a n c e s ,  t h e  n u l l  h y p o t h e s i s  a b o u t  d i s t r i b u t i o n  i s  ex ­

p r e s s e d  in  te rm s  o f  raw numbers o f  t r a n s f e r s .  L e t  

movers  l e a v i n g  o c c u p a t i o n  i  ?  f . .
f t

n i  n i

, 51 (m o v e rs )2 51 ( f . .) 2

S£ 1 -  ^ n7------------ <? 1>2 - ------------------------- <*!>2

where

n .  = t h e  number o f  p o s s i b l e  d e s t i n a t i o n  o c c u p a t i o n s ,
i . e . ,  d e s t i n a t i o n  o c c u p a t i o n s  w i th  n o n z e r o  e n t r i e s

Then i f

f ,  . -  f*
i  1 > Zo « = 0 . 0 1  = 2 , 3 3

Sf .i

a merger  w i l l  o c c u r .

Im plem ent ing  t h i s  t e s t ,  however ,  f a i l s  t o  d i s t i n g u i s h

between  p r e f e r r e d  and "randomly ch o sen "  d e s t i n a t i o n s ,

p r o b a b l y  b e c a u s e  t h e  d i s t r i b u t i o n s  b e in g  c o n s i d e r e d  o n ly
108a p p ro ach  n o r m a l i t y  i n  t h e  l i m i t .  T h i s  c r i t e r i o n  m us t ,

t h e r e f o r e ,  be augmented by a s e t  o f  a d d i t i o n a l  c o n s t r a i n t s

t h a t  p e r m i t  m e r g e r s  t o  o c c u r  o n ly  be tween  one s o u r c e  and one 
109d e s t i n a t i o n .  These  a d d i t i o n a l  c r i t e r i a  u sed  t o  s e l e c t  a 

d e s t i n a t i o n  o c c u p a t i o n  i n c l u d e :

a .  a sample  s i z e  r e s t r i c t i o n  — l i m i t i n g  m e rg e r s  t o  

o c c u p a t i o n s  r e c e i v i n g  16 o r  more t r a n s f e r s  from th e
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s o u r c e  o c c u p a t i o n ;

b .  a  " s p e c i f i c i t y "  r u l e  — c e n s u s - d e f i n e d  o c c u p a t i o n s  

t h a t  r e p r e s e n t  c o m b i n a t i o n s  o f  o c c u p a t i o n s  a r e  

d e l e t e d  ( t h e s e  a r e  i d e n t i f i e d  by m o d i f i e r s  l i k e  

" m i s c e l l a n e o u s , "  " n o t  e l s e w h e r e  c l a s s i f i e d , "  

" a l l o c a t e d , "  e t c . ) ;  and

c .  a  " c a r e e r  p a t h "  r e q u i r e m e n t  — t h e  median  ag e  o f  

w o r k e r s  in  t h e  d e s t i n a t i o n  must  ex ceed  t h a t  i n  t h e  

s o u r c e . 11 *̂ T h i s  e n s u r e s  t h a t  i n  t h e  s u b s e q u e n t  

a n a l y s i s  o f  e n t r a n t s '  l a b o r  f o r c e  b e h a v i o r  t h e  e m p i r i ­

c a l  c o n t e n t  o f  c a r e e r s  c o r r e s p o n d s  t o  t h e  i n f o r m a t i o n  

e n t r a n t s  a r e  l i k e l y  t o  u t i l i z e  i n  d e t e r m i n i n g  t h e i r  

c h o i c e s .

Even w i t h  t h e s e  r e s t r i c t i o n s ,  34 o f  t h e  o r i g i n a l  98 

s o u r c e  o c c u p a t i o n s  a r e  d e l e t e d  b e c a u s e  two o r  more o c c u p a t i o n s  

q u a l i f y  a s  d e s t i n a t i o n s .  Of t h e  r e m a in in g  64 o c c u p a t i o n s ,  38 

do n o t  have  any  d e s t i n a t i o n s  t h a t  s a t i s f y  t h e  above  

c r i t e r i a . T a b l e  3 . 2  c o n t a i n s  t h e  26 m e r g e r s  t h a t  r e s u l t  

u n d e r  t h e  above  c r i t e r i a .  A l th o u g h  o n l y  n i n e  o f  t h e s e  a r e  

e x p l i c i t l y  d e f i n e d  a s  a p p r e n t i c e s h i p s ,  t h e  b u lk  o f  t h e s e  

m e r g e r s  c o n t a i n  s i m i l a r  r e l a t i o n s h i p s  s i g n i f y i n g  c a r e e r  

g ro’w th .  The s o c io e c o n o m ic  c h a r a c t e r i s t i c s  o f  t h e s e  m e r g e r s  

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

a n a l y s i s  o f  l a b o r  f o r c e  e n t r a n t s '  c h o i c e  o f  c a r e e r s .
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TABLE 3 * 2
OCC UPA TIO N MERGERS BASED ON 1 9 7 0  CENSUS DATA

*
C e n s u s  M e r g e d  C e n s u s

 O c c u p a t i o n  C o d e  O c c u p a t i o n _________ C o d e

R E L I G I O U S  WORK,NEC ( 0 9 0 ) .........................................CLERGYMEN ( 0 8 6 )

RECREATION WORKERS ( 1 0 1 ) .........................................SECONDARY TEACHERS ( 1 4 4 )

I N D U S T Y ' fENGNER T E C H N ( 1 5 4 ) .........................................E N G N E R - I N D U S T R I A L  ( 0 1 3 )

EMBALMERS ( 1 6 5 ) ...........................................FUNERAL DIR ECT ORS  ( 2 1 1 )

ATHLETES AND KINDRED ( 1 8 0 ) .........................................S A L E - C L K ,  R E T A IL  ( 2 8 3 )

COUNTER CLERKS ( 3 1 4 ) ...........................................S A L E - R E P , W H O L E S A L E  ( 2 8 2 )

KEY-PUNCH OPERATORS ( 3 4 5 ) ......................................... COMPUTER PROGRAMMERS ( 0 0 3  )

BR1CKMAS0NS APPRENTS ( 4 1 1 )   ......................................BRICKMASONS ( 4 1 0 )

CARPENTERS A P P R E N T I  ( 4 1 6 ) .........................................CARPENTERS ( 4 1 5 )

P R I N T I N G  A P P R E N T I C E S  ( 4 2 3 ) ......................................... C O M P O SI T OR S , T Y P E S E T R ( 4 2 2  )

E L E C T R I C I A N S  A P P R E N T ( 4 3 1 ) ......................................... E L E C T R I C I A N S  ( 4 3 0 )

ENGRAVERS ( 4 3 5 ) ...........................................EXCAVATING MACH OPR ( 4 3 6 )

M A C H I N I S T - A P P R E N T I C S  ( 4 6 2 ) .........................................M A C H I N I S T S  ( 4 6 1 )

M I L L E R S , G R A I N ,  FLOUR ( 5 0 1 ) .........................................MILLWRIGHTS ( 5 0 2 )

PL U M B E R - A P PR E N T I C E S  ( 5 2 3 ) ......................................... P L U M B E R , P I P E  F I T T E R S ( 5 2 2 )

PRES SMEN-APPRENT I C E S ( 5 3 l ) ......................................... PRES SMEN, PLATE P R I N T  ( 5 3 0 )

SHEETMETAL, A P P R E N T I S  ( 5 3 6 ) ......................................... SHEETMETAL,  T I N S M I T H S  ( 5 3 5 )

TOOL,  D I E - A P P R E N T I C E S  ( 5 6 2 ) ......................................... TOOL & D I E  MAKERS ( 5 6 1 )

S A I L O R ,  DECKHAND ( 6 6 1 ) ................................. . . O F F I C E R , P I L O T - S H I P  ( 2 2 1 )

SEWERS,  S T I T C H E R S  ( 6 6 3 ) ....................................... T A IL O R S  ( 5 5 1 )

K N I T T E R S ,  LOOPER OPR ( 6 7 1 ) ....................................... MECHANICS-HEAVY E Q I P ( 4 8 1 )

TEAMSTERS ( 7 6 3 ) . . . . ........................... TRUCK DR IV ER S ( 7 1 5 )

CHAMBERMAID-EXC P R V T ( 9 0 1 ) ......................................... CLEANER & CHARWOMEN ( 9 0 2 )

FOOD COUNTER,  F O U N T A N ( 9 1 4 ) ......................................... MANAGER-RESTAURANT ( 2 3 0 )

AT TEN D N T,R EC RE A TIO N  ( 9 3 2 ) ....................................... JA N IT O R S  & SEXTONS ( 9 0 3 )

H O U S E K E E P E R- EX  P R I V  ( 9 5 0 ) ........................................MANAGERr-RESTAURANT ( 2 3 0 )
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CHAPTER I I I  
FOOTNOTES

86See S e c t i o n  1 . 2 . 1 .
8 7See e s p e c i a l l y  A. B a r t e l ,  "Job  M o b i l i t y  and E a r n i n g s  

G row th ,"  NBER Working P ap e r  #117,  November 1975.
88 The rem a in d e r  o f  t h e  j o b  moves most  l i k e l y  e n t a i l  an 

e n d u r in g  change  w i t h i n  t h e  o c c u p a t i o n .  I t  i s  a r g u a b l e  
w h e th e r  such s h i f t s  r e p r e s e n t  c a r e e r  c h a n g e s .  I n  a s im p le  
t e s t  f o r  v a r i a t i o n  by i n d u s t r y  i n  t h e  mean o c c u p a t i o n  
e a r n i n g s  o f  a l l  employed m a le s  d u r in g  1969 ( e x c lu d in g  th o se  
c l a s s i f i e d  a s  f a r m e r s ) , t h e  h y p o t h e s i s  t h a t  such income 
s t r e a m s  may d i f f e r  i s  b a r e l y  s i g n i f i c a n t  a t  95 p e r c e n t  
l e v e l .  Were t h e  e f f e c t s  o f  r a c e  and t h e  e x t e n t  o f  l a b o r  
f o r c e  p a r t i c i p a t i o n  i n c l u d e d ,  t h e  v a r i a t i o n  a c c o u n te d  f o r  by 
i n d u s t r y  would most  l i k e l y  t h e n  be s t a t i s t i c a l l y  i n s i g ­
n i f i c a n t .

89 There  may a l s o  be i n s t a n c e s  in  which t h e  o p p o s i t e  c o n c l u s i o n  
may be drawn.  Namely, an o c c u p a t i o n  can  p r o v i d e  a number o f  
d i s t i n c t  o p p o r t u n i t i e s  which d i f f e r  in  te rm s  o f  t r a i n i n g  and 
e a r n i n g s .  T h i s  s tu d y  w i l l  n o t  be c o n c e r n e d  w i th  such p o s ­
s i b i l i t i e s .

90 Human c a p i t a l  e l e m e n t s  n o t  a c c o u n te d  f o r  i n  t h e  e m p i r i c a l  
work which te n d e d  t o  impede movement a c r o s s  o c c u p a t i o n s  
would be r e f l e c t e d  in  o v e r -  ( u n d e r - )  e s t i m a t e s  o f  th e  
e f f e c t s  o f  r i s k  and e a r n i n g s ,  d ep en d in g  upon w h e th e r  t h e s e  
v a r i a b l e s  were p o s i t i v e l y  o r  n e g a t i v e l y  c o r r e l a t e d .  See J .  
Kmenta, E lem en ts  o f  E c o n o m e t r i c s  (MacM il lan ,  New York: 
1 9 7 1 ) ,  pp .  392-95 .

91 The main s o u r c e  o f  c o n c e r n  i s  t h a t ,  f o r  a number o f  f a c t o r s ,  
t h e  q u a n t i f y i n g  o f  t h e i r  i n f l u e n c e s  may n o t  be p o s s i b l e  and 
t h e i r  e m p i r i c a l  e f f e c t s  n o t  e a s i l y  d e t e r m in e d .  Assuming 
t h a t  such f o r c e s  a r e  c o r r e l a t e d  t o  some d e g r e e  w i t h  o t h e r  
m e a s u re s  e x c lu d e d  from t h e  s t u d y ,  t h e  l i k e l i h o o d  t h a t  th e  
r i s k  and income c o e f f i c i e n t s  may be d i s t o r t e d  i s  r e d u c e d .

92As computed from 1970 sample  d a t a ,  w e l l  o ve r  h a l f  o f  a l l  
r e c o r d e d  s w i t c h e s  o cc u r  below t h e  age o f  40 .  In  t e rm s  o f  
l a b o r  f o r c e  e x p e r i e n c e ,  m i g r a t i o n  p r o b a b i l i t i e s  d e c l i n e  by 
more t h a n  h a l f  ove r  t h e  c o u r s e  o f  a l i f e t i m e ,  a s  shown in  
t h e  f o l l o w i n g  t a b l e .
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.Labor F o rce  
E x p e r i e n c e  

i n  1970 
(by age)

P e r c e n t  o f  C ohor t  
T h a t  S w itched  

O c c u p a t io n s  
D ur ing  P r e v i o u s  

F i v e  Years

1-8 59
9-16  43

17-24 34
25-32 30

33+ 27

SOURCE: 1970 C ensus  o f  P o p u l a t i o n
93 S ee ,  e . g . ,  A. S c h w a r t z ,  " I n t e r p r e t i n g  t h e  E f f e c t  o f  D i s t a n c e  

on M i g r a t i o n , "  J o u r n a l  o f  P o l i t i c a l  Economy, Sep tem ber  1973,  
pp .  1 1 53-69 .  S c h w a r t z ' s  m easu re  i s  one  o f  p h y s i c a l
d i s t a n c e ,  a l t h o u g h  h i s  a rgum ent  may be r e a d i l y  a p p l i e d  t o
o c c u p a t i o n a l  m i g r a t i o n  a s  w e l l .

94 For  a d e s c r i p t i o n  o f  t h e  d a t a  e l e m e n t s  a p p e a r i n g  i n  t h e  1970 
c e n s u s  and a copy  o f  t h e  d e t a i l e d  q u e s t i o n n a i r e  u sed  i n  t h e  
s u r v e y ,  s e e  U.S.  Bureau  o f  t h e  C e n su s ,  P u b l i c  Use Sam ples  o f  
B a s i c  R e c o rd s  from t h e  1970 C en su s :  D e s c r i p t i o n  and Tech­
n i c a l  D o c u m e n ta t io n  (W ash ing ton ,  D .C . :  1 972) .

95 .D i f f e r i n g  age  d i s t r i b u t i o n s  among o c c u p a t i o n s  would a l s o  be 
i n d i c a t i v e  o f  t h e  a c q u i s i t i o n  o f  minimum l e v e l s  o f  human 
c a p i t a l  by m overs .

96 The s t a t i s t i c a l  a p p ro a c h  r e q u i r e d  t o  p r o p e r l y  a n a l y z e  such 
d a t a  i s  known a s  c l u s t e r  a n a l y s i s .  For  a d e s c r i p t i o n  o f  i t s  
p r o p e r  u s e ,  s e e  M. A n d e r b e rg ,  C l u s t e r  A n a l y s i s  f o r  A p p l i c a ­
t i o n s  (Academic P r e s s ,  New York: 1 9 7 3 ) .

97Much o f  t h i s  a n a l y s i s  i s  d e r i v e d  from some e a r l i e r  work p e r ­
formed by L. S c h r o e d e r .  See "An I n f o r m a t i o n - T h e o r e t i c  
A n a l y s i s  o f  O c c u p a t i o n a l  M o b i l i t y  P a t h s , "  Q u a r t e r l y  Review 
o f  Economics  and B u s i n e s s , W in te r  1975 ,  p p .  1 5 - 2 4 .

98 A n o th e r  p o s s i b l e  s e t  o f  d i s t r i b u t i o n s ,  where

M. . = f l i

U  ?  f i j  'l  j  J

i s  r e j e c t e d  b e c a u s e  t h e  n u l l  h y p o t h e s i s  i n  t h i s  i n s t a n c e  
i m p l i c i t l y  assum es  t h a t  o c c u p a t i o n a l  m o b i l i t y  i s  e s s e n ­
t i a l l y  a c o n s t a n t  phenomenon a c r o s s  a l l  o c c u p a t i o n s .  T h a t  
i s  t o  s a y ,  f .  . s h o u ld  n o t  s i g n i f i c a n t l y  d i f f e r  from f . . o r
f 1 3 J 1

kl*
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99 2 4M and M a c t u a l l y  i n c l u d e  o n ly  t h o s e  i n d i v i d u a l s  who rem ain  
in  t h e  l a b o r  f o r c e  be tw een  1965 and 1970 —  s t a y e r s .  Those 
who l e f t  t h e  l a b o r  f o r c e  — r e t i r e e s ,  d e a t h s ,  some se co n d a ry  
w o rk e rs  — would be e x c lu d e d .

" ^ ^ S in c e  M  ̂ and M̂  m easure  s i m i l a r  f l o w s ,  one a b o u t  t h e  p o i n t  
o f  so u rc e  and t h e  o t h e r  a round  t h e  d e s t i n a t i o n  o f  m overs ,  i t  
i s  f e l t  t h a t  c a l c u l a t i o n  o f  b o th  would p r o v e  t o  be
r e d u n d a n t .  M and M a r e  n o t  c h o se n  e i t h e r ,  b e c a u s e  i t
r e m a in s  u n c l e a r  how one m ig h t  i n c o r p o r a t e  i n f o r m a t i o n  t h a t  
i n c l u d e s  s t a y e r s  i n  d e v e l o p i n g  n u l l  h y p o t h e s e s  a b o u t  movers  
( se e  b e l o w ) .

"^^Each d i s t r i b u t i o n  c o n s i s t s  o f  e l e m e n t s  r e p r e s e n t i n g  n e t  o u t ­
comes o b t a i n e d  under  e i t h e r  b i n o m i a l  or  m u l t i n o m i a l  e x p e r i ­
ments  ( t h e  d e c i s i o n  t o  m i g r a t e  o r  t o  r e m a in ;  t h e  c h o i c e  
among o c c u p a t i o n s  A, B, o r  C, e t c . ,  c o n d i t i o n a l  on t h e  
d e c i s i o n  t o  m i g r a t e ) . The mean ou tcomes or  p r o p o r t i o n s  o f  
t h e s e  d i s t r i b u t i o n s ,  t h o u g h ,  a r e  d i s t r i b u t e d  a p p r o x i m a te ly  
n o r m a l l y .

102 S in c e  t h e r e  a r e  s l i g h t l y  more t h a n  400 o c c u p a t i o n s ,  a
5 p e r c e n t  c r i t e r i o n ,  i t  i s  assum ed,  would a l l o w  a b o u t  20
c o m b in a t io n s  and a 10 p e r c e n t  r e j e c t i o n  l e v e l ,  a b o u t  tw ic e  
t h a t  number.

103 S in c e  sample  s i z e  w i l l  v a r y  by o c c u p a t i o n ,  i n f o r m a t i o n  i s
" thrown away" by r e d e f i n i n g  n i n  t h i s  f a s h i o n .  Of t h e  424 
c e n s u s  o c c u p a t i o n s ,  29 f a i l  t o  meet  t h i s  c r i t e r i o n .  Only 
422 sample i n d i v i d u a l s ,  t h o u g h ,  a r e  l o s t  by t h i s  t e c h n i q u e .

104 I am g r a t e f u l  t o  D i x i e  Sommers a t  t h e  Bureau o f  Labor 
S t a t i s t i c s ,  U.S. D ep a r tm en t  o f  La b o r ,  f o r  g r a n t i n g  me a c c e s s  
t o  t h e s e  d a t a  which a r e  d e r i v e d  from t h e  1970 C ensus  P u b l i c  
Use Sam ples .  For  a f u r t h e r  d e s c r i p t i o n  o f  t h e  f i l e ,  s ee  
D. Sommers and A. Eck,  " O c c u p a t i o n a l  M o b i l i t y  i n  t h e  
American Labor F o r c e , "  Monthly  Labor Review, J a n u a r y  1977,  
p p .  3 -2 6 .

" ^ ^ O th e r  measurement  p ro b le m s  c a n n o t  be  a d j u s t e d  f o r ,  however .  
Because  t h e  d a t a  r e v ie w  o n l y  two d i s c r e t e  p o i n t s  i n  t i m e ,  
o u r  m i g r a t i o n  e s t i m a t e s  w i l l  t e n d  t o  be downward b i a s e d .  
I n d i v i d u a l s ,  f o r  exam ple ,  who m i g r a t e d  more t h a n  once  d u r in g  
t h i s  p e r i o d  w i l l  be w e ig h te d  e q u a l l y  w i th  t h o s e  who moved 
o n ly  one t i m e .  S in c e  ou r  c o n c e r n  i s  p r i m a r i l y  w i t h  t h e  t y p e  
o f  m e rg e r s  t o  be p e r fo rm e d  and i s  l e s s  d i r e c t l y  r e l a t e d  t o  
t h e  m ag n i tu d e  o f  t h e  m i g r a t i o n  p r o b a b i l i t i e s ,  t h e  e s t i m a t i o n  
e r r o r s  a r e  r e g a r d e d  a s  minor i n  n a t u r e .

I f )  fi Note t h a t  c a t e g o r i e s  d e s i g n a t e d  " a l l o c a t e d "  i n  t h e  Census  
a r e  n o t  i n c l u d e d  in  t h e s e  c o m p u t a t i o n s .

107The f i g u r e  0 .3 6 2 1  r e p r e s e n t s  a f i v e - y e a r  c u m u l a t i v e  r a t e .  
Assuming a s t e a d y  m i g r a t i o n  r a t e  be tween  1965 and 1970 ,  t h i s
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f i g u r e  may be t r a n s l a t e d  i n t o  an a n n u a l  r a t e  o f  a b o u t
8 . 6  p e r c e n t .  The a n n u a l  c u t o f f  p o i n t  would t h e n  be  a p p r o x i ­
m a t e l y  10 .8  p e r c e n t .  A g a in ,  i t  s h o u ld  b e  r e c a l l e d  t h a t  
t h e s e  numbers  f a i l  t o  t a k e  i n t o  a c c o u n t  i n t e r m e d i a t e  t r a n s ­
f e r s  be tw een  1965 and 1970 ,  and assume th e  a b s e n c e  o f  e n t r y  
o r  e x i t  f rom t h e  l a b o r  f o r c e  d u r i n g  t h i s  p e r i o d .

108 The d i s t r i b u t i o n  o f  m i g r a n t s  may a l t e r n a t i v e l y  be d e f i n e d  a s  
c o n s i s t i n g  o f  a l a r g e  number o f  z e r o  e n t r i e s  —  t h o s e  o c c u ­
p a t i o n s  t o  which none o f  t h e  m i g r a n t s  t r a n s f e r ,  a l e s s e r ,  
number o f  o c c u p a t i o n s  t o  which  a  few p e r s o n s  m i g r a t e ,  and an 
even  s m a l l e r  g ro u p  t o  which l a r g e  numbers  o f  i n d i v i d u a l s  
t r a n s f e r .  T h i s  d i s t r i b u t i o n  o f  m i g r a n t s  would t e n d  t o  
r e s e m b l e  an e x p o n e n t i a l  p r o b a b i l i t y  d i s t r i b u t i o n .

109 W hile  i t  i s  c e r t a i n l y  p o s s i b l e  f o r  t h e  g ro u p  o f  m i g r a n t s  
from a g i v e n  o c c u p a t i o n  t o  s e l e c t  more t h a n  one d e s t i n a t i o n ,  
such  a p o s s i b i l i t y  i s  r u l e d  o u t  b e c a u s e  o f  e m p i r i c a l  d i f f i ­
c u l t i e s  i n  i m p l e m e n t a t i o n .

^ ^ T h i s  i n f o r m a t i o n  a p p e a r s  in  U.S.  Bureau  o f  t h e  C e n s u s ,  1970 
Census  o f  P o p u l a t i o n ,  S u b j e c t  R e p o r t ;  O c c u p a t i o n a l  C h a r a c ­
t e r i s t i c s  P C ( 2 - 7 ) , T a b le  1.

^ ^ T h e  r u l e s  from which t h e s e  r e s u l t s  o b t a i n  a r e ,  o f  c o u r s e ,  
a r b i t r a r y .  T he re  a p p e a r s  t o  be  a t r a d e o f f ,  h o w ev er ,  b e tw een  
t h e  s p e c i f i c a t i o n  o f  sample  s i z e  and t h e  e s t a b l i s h m e n t  o f  
u n iq u e  d i s t i n a t i o n s .  For  ex am p le ,  were t h e  a c c e p t a b l e  sample  
s i z e  d ro p p e d  t o  10 ,  t h e  number o f  s o u r c e s  w i th  m u l t i p l e  
d e s t i n a t i o n s  would c l i m b  t o  45 and t h u s  r e s u l t  i n  p r e c i s e l y  
t h e  same number o f  m e r g e r s  — 26.  These  26 m e r g e r s ,  t h o u g h ,  
would d i f f e r  s l i g h t l y  from t h o s e  a p p e a r i n g  i n  T a b l e  3 . 2 .
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CHAPTER IV

EMPIRICAL TESTS OF THE IMPACT OF RISK ON CAREER CHOICE

4 .1  CRITERIA IN THE SELECTION OF A DATA BASE

Examining s h i f t s  i n  exogenous  v a r i a b l e s  t h a t  may 

i n f l u e n c e  e n t r a n t s '  d e c i s i o n s  a s  t o  t h e i r  c h o i c e  o f  o c c u p a t i o n ,  

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

p o s s i b l e  u s in g  a wide v a r i e t y  o f  d a t a  s o u r c e s .  There  a r e  two 

i m p o r t a n t  f a c t o r s ,  t e n d i n g  t o  c o u n t e r a c t  each  o t h e r ,  which 

i n f l u e n c e  th e  c h o i c e  among t h e s e  d a t a  s e t s .  On th e  one hand,  

t h e  l o n g e r  t h e  t im e  e l a p s e d  be tw een  t h e  two p o i n t s  o f  m e a s u re ­

m ent ,  t h e  g r e a t e r  t h e  p r o b a b l e  amount o f  v a r i a t i o n  among th e  

a g g r e g a t e d  o c c u p a t i o n  v a r i a b l e s .  O f f s e t t i n g  t h i s  d e s i r a b l e  

e f f e c t ,  however ,  i s  t h e  g r e a t e r  l i k e l i h o o d  t h a t  t h e  s u r v e y s  

m igh t  c o n t a i n  non co m p arab le  i n f o r m a t i o n ,  a s  even o c c u r s  i n  

t h e  1970 Census  d a t a  ( see  b e l o w ) . An a d d i t i o n a l  c o n c e r n  i s  

t h a t  t h e  sample p o p u l a t i o n  be f a i r l y  e x t e n s i v e  i n  i t s  c o v e r a g e  

s i n c e  t h e  f o c u s  i s  upon o c c u p a t i o n  e n t r a n t s  who, d ep en d in g  on 

t h e  d e f i n i t i o n ,  may form be tw een  1 and 10 p e r c e n t  o f  t h e  popu­

l a t i o n .  S in c e  i t  i s  n e c e s s a r y  t o  s t r a t i f y  t h e s e  e n t r a n t s  

among a  v e r y  l a r g e  number o f  o c c u p a t i o n s ,  t h e  number o f  

e n t r a n t s  i n i t i a l l y  s e l e c t e d  must  be g r e a t  enough t o  p r o v i d e  

s t a t i s t i c a l l y  r e l i a b l e  r e s u l t s .

4 . 1 . 1  C o n s t r u c t i o n  o f  t h e  Data  from t h e  1960 Census  and 1967 
SEP

While  t h e  1970 Census  h a s  been r e l i e d  on f o r  much o f  t h e  

e a r l i e r  a n a l y s i s ,  d e t e r m i n i n g  an e n t r a n t ' s  s e n s i t i v i t y  t o  

" r i s k i n e s s ” from i t s  d a t a  i s  s e v e r e l y  l i m i t e d  by th a  l a c k  o f
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d e t a i l  c o n t a i n e d  in  i t s  1965 d a t a  a b o u t  income and l a b o r  f o r c e  

s t a t u s ,  and a b o u t  o t h e r  s o c io - d e m o g r a p h ic  i n f o r m a t i o n .  Thus 

i t  would be d i f f i c u l t  t o  e x p l a i n  income growth  and v a r i a t i o n  

o ver  t h e  f i v e - y e a r  p e r i o d  s i n c e  most  o f  t h e  v a r i a b l e s  t h a t  

m ig h t  a c c o u n t  f o r  changes  i n  t h e  o c c u p a t i o n s '  c h a r a c t e r i s t i c s  

and in  t h e  s e l e c t i o n  o f  o c c u p a t i o n s  a r e  unm easured .  Con­

c e i v a b l y ,  such i n f o r m a t i o n  c o u ld  be imputed f o r  o c c u p a t i o n s  a s  

a whole by i n s e r t i n g  e x i s t i n g  a g g r e g a t e s  from o t h e r  p o p u l a t i o n  

s u rv e y  d a t a  f o r  1965.  U n f o r t u n a t e l y ,  a change  i n  o c c u p a t i o n  

d e f i n i t i o n s  implemented by t h e  Census  Bureau  i n  1970 and f i r s t

r e f l e c t e d  in  th e  1970 Census  p r e c l u d e s  t h e  a d o p t i o n  o f  such  a 
112p r o c e d u r e .  To m in im ize  t h e  measurement  e r r o r  r e s u l t i n g

from v a r i a b l e  d e f i n i t i o n s ,  i t  i s  p r e f e r a b l e  t o  o p e r a t e  w i th  

d a t a  s e t s  t h a t  employ s i m i l a r  d e f i n i t i o n s  o f  o c c u p a t i o n s  o v e r  

t h e  c o u r s e  o f  t h e  su rv e y  p e r i o d .

T h i s  c o n c e rn  a b o u t  s t a t i s t i c a l  v a r i a b i l i t y  a t t r i b u t a b l e

s o l e l y  t o  d e f i n i t i o n  c h a n g e s ,  and t h e  r e a d y  a v a i l a b i l i t y  o f

o n l y  a  l i m i t e d  number o f  d a t a  s o u r c e s  l e d  t o  t h e  c h o i c e  o f  t h e

1960 1 /1000 Census  o f  P o p u l a t i o n  and t h e  1967 Survey  o f

Economic O p p o r t u n i t y  (SEO) a s  t h e  p a i r  o f  d a t a  s e t s  t o  be
113employed f o r  t h i s  s t u d y .  S ponso red  by t h e  O f f i c e  o f

Economic O p p o r t u n i t y ,  t h e  SEO was d e s ig n e d  t o  g a t h e r  d e t a i l e d  

i n f o r m a t i o n  a b o u t  work h i s t o r i e s ,  incomes by s o u r c e ,  and 

a s s e t s  o f  t h e  g e n e r a l  p o p u l a t i o n  w i th  a s p e c i a l  em phas is  on 

d a t a  c o l l e c t i o n  r e l a t i n g  t o  n o n w h i t e s .  SEO s u r v e y s  were c o n ­

d u c t e d  d u r in g  1966 and 1967,  a l t h o u g h  o n ly  t h e  1967 d a t a  were 

a v a i l a b l e  f o r  t h e  a n a l y s i s .  To p r o p e r l y  a n a l y z e  c h a n g e s  i n
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o c c u p a t i o n s  t h a t  may have  o c c u r r e d  be tween 1960 and 1967,  o n ly  

one p a r t  o f  t h e  SEO —  t h e  s e l f - w e i g h t i n g  p o r t i o n  c o m p r i s in g  

r o u g h ly  60 p e r c e n t  o f  t h e  t o t a l  sample  — was u s e d .  A su b ­

sample  t h a t  o v e r sam p led  n o n w h i te s  was d ro p p e d .  The r e m a in in g  

p o r t i o n  o f  t h e  SEO p r i o r  t o  s c r e e n i n g  amounted t o  18 ,000  

h o u s e h o l d s ,  o r  74 ,835  o b s e r v a t i o n s  —  a b o u t  40 p e r c e n t  t h e  

s i z e  o f  t h e  1960 1 /1000 Census  (179,567 o b s e r v a t i o n s ) ,  o r  h a l f  

t h e  s i z e  o f  t h e  a n n u a l  C u r r e n t  P o p u l a t i o n  Survey  (CPS) a t  t h e  

t i m e .  In  most  r e s p e c t s ,  t h i s  subsample  a l s o  conformed in  i t s  

d e s i g n  and d e f i n i t i o n s  t o  t h e  1960 Census  (a s  w e l l  a s  t o  t h e  

CPS) , t h u s  s i m p l i f y i n g  t h e  t a s k  o f  a n a l y z i n g  o c c u p a t i o n  

c h a n g e s .

The human c a p i t a l  l i t e r a t u r e  abounds  w i th  r e f e r e n c e s  t o  

t h e  d i f f e r e n t  economic f o r c e s  t h a t  m o t i v a t e  v a r i o u s  demo­

g r a p h i c  g r o u p s  w i t h i n  t h e  g e n e r a l  p o p u l a t i o n  ( e . g . ,  b l a c k -  

w h i t e  and m a le - f a m a le  d i f f e r e n c e s ) . A p r o p e r  t e s t  o f  any 

h y p o t h e s i s ,  t h o u g h ,  r e q u i r e s  some d e g re e  o f  hom ogene i ty  among 

t h e  d a t a  b e in g  a n a l y z e d  t o  l i m i t  t h e  p o s s i b i l i t y  t h a t  

e x t r a n e o u s  f o r c e s  dom in a te  t h e  r e s u l t s .  For  t h i s  r e a s o n ,  b o th  

t h e  Census  and SEO sa m p les  were f u r t h e r  s c r e e n e d  i n  o r d e r  t o  

e x c l u d e  f e m a l e s ,  n o n w h i t e s ,  nonmembers o f  t h e  c i v i l i a n  l a b o r

f o r c e ,  t h e  s e l f -  em ployed ,  r u r a l  a r e a  i n h a b i t a n t s ,  and t h o s e
114below 17 and above 64 y e a r s  o f  a g e .  These c r i t e r i a  re d u ce d  

t h e  s i z e s  o f  t h e  two d a t a  s e t s  b e in g  employed c o n s i d e r a b l y ,  so  

t h a t  o n ly  19 ,606 o b s e r v a t i o n s  rem ained  from t h e  Census  

(11 p e r c e n t  o f  t h e  o r i g i n a l  sample)  and 6 ,228  in  1967 

(8 p e r c e n t )  .

84



The re m a in in g  d a t a  were t h e n  s t r a t i f i e d  by o c c u p a t i o n  and 

a g g r e g a t e d  t o  form o b s e r v a t i o n s  composed o f  o c c u p a t i o n a l  

a v e r a g e s  f o r  a s e t  o f  v a r i a b l e s .  Where p o s s i b l e ,  use  was made 

o f  t h e  i n f o r m a t i o n  a s se m b le d  e a r l i e r  on c a r e e r  p a t h s  i n

C h a p te r  I I I ;  b e c a u s e  o f  n o n c o m p a r a b i l i t y  w i t h  t h e  1970 Census  

d e f i n i t i o n s ,  how ever ,  o n ly  18 o f  t h e  26 m e rg e rs  shown in

T a b le  3 . 2  c o u l d  be p e r fo rm e d  on th e  r e m a in in g  1960 Census  and

SEO d a t a .  These  a r e  d i s p l a y e d  i n  T a b le  4 . 1 ,  t h e  f i g u r e s  i n

p a r e n t h e s e s  r e f e r r i n g  t o  t h e  c o d e s  u se d  i n  t h e  1960 and 1967 

s u r v e y s .  T h u s ,  o f  t h e  296 o c c u p a t i o n s  a p p e a r i n g  in  b o th  t h e  

1960 Census  and t h e  SEO, 278 r e m a in e d  f o l l o w i n g  m e r g e r s ,  o f  

which o n ly  247 c o n t a i n e d  any o b s e r v a t i o n s  i n  t h e  s c r e e n e d  1967 

d a t a  s e t .  When an a d d i t i o n a l  c r i t e r i o n  f o r  b e in g  c o n s i d e r e d  

i n  t h e  a n a l y s i s  o f  im pos ing  a minimum o f  10 o b s e r v a t i o n s  p e r
•j I £

o c c u p a t i o n  was a d d e d ,  t h e  number o f  o c c u p a t i o n s  was f u r t h e r  

r e d u c e d  to  106.  These  o c c u p a t i o n s  com p r ised  91 p e r c e n t  o f  t h e  

o b s e r v a t i o n s  i n  t h e  s c r e e n e d  SEO, however ,  and 90 p e r c e n t  o f  

t h e  s c r e e n e d  1960 C e n su s .

4 .2  KEY FACTORS AFFECTING THE CHOICE OF AN OCCUPATION 

The R a te  o f  R e tu r n

As a l l u d e d  t o  i n  C h a p t e r s  I I  and I I I ,  c e r t a i n  v a r i a b l e s  a r e

assumed c r i t i c a l  t o  an  i n d i v i d u a l ' s  i m p l i c i t  o c c u p a t i o n a l
117c h o i c e  f u n c t i o n .  In  p a r t i c u l a r ,  i t  h a s  been a rg u e d  t h a t

t h e  e a r n i n g s  s t r e a m s  o f  d i f f e r e n t  c a r e e r  p a t h s  and t h e  v a r i a ­

b i l i t y  a s s o c i a t e d  w i th  them, t h e i r  r i s k s ,  c a p t u r e  t h e  e s s e n c e  

o f  t h e  s e l e c t i o n  p r o c e s s .  A cc o rd in g  t o  t h e  a n a l y s i s  c o n ­

c l u d i n g  C h a p te r  I I ,  i t  i s  assumed t h a t  r i s k  can be m a t h e m a t i -

85



TABLE 4 .1
OCCUPATION MERGERS BASED ON 1960-1967 DATA

O c c u p a t io n
Census

Code
Merged

O c c u p a t io n
Census

Code

R e l i g i o u s  Work, NEC (170) Clergymen (023)
R e c r e a t i o n  Workers (165) S e co n d a ry  T e a c h e r s (183)
A t h l e t e s  and K indred (015) S a l e - C l k ,  R e t a i l (394)
B r ick m aso n s  A p p r e n t s (602) B r ick m aso n s (405)
C a r p e n t e r s  A p p r e n t i c e (603) C a r p e n t e r s (411)
P r i n t i n g  A p p r e n t i c e s (615) C o m p o s i to r s ,  T y p e s e t r (414)
E l e c t r i c i a n s  A ppren t (604) E l e c t r i c i a n s (421)
E n g r a v e r s (424) E x c a v a t i n g  Mach Opr (425)
M a c h i n i s t - A p p r e n t i c e s (605) M a c h i n i s t s (465)
M i l l e r s ,  G r a i n ,  F l o u r (490) M i l l w r i g h t s (491)
P l u m b e r - A p p r e n t i c e s (612) P lu m b er ,  P i p e  F i t t e r s (510)
T o o l ,  D i e - A p p r e n t i c e s (614) To o l  & Die Makers (530)
S a i l o r ,  Deckhand (703) O f f i c e r ,  P i l o t - S h i p (265)
S e w ers ,  S t i t c h e r s (705) T a i l o r s (524)
K n i t t e r s ,  Looper  Opr (673) M echan ics -H eavy  Equip (480)
T e a m s te r s (971) Truck  D r i v e r s (715)
Chambermaid-Exc P r v t (823) C le a n e r  & Charwomen (824)
A t t e n d a n t ,  R e c r e a t i o n (813) J a n i t o r s  & S e x to n s (834)

c a l l y  e x p r e s s e d  a s  t h e  v a r i a n c e  o r  s t a n d a r d  d e v i a t i o n  o f  t h e

■ w, 118e a r n i n g s  v a r i a b l e .

M a t h e m a t i c a l l y ,  t h e  e a r n i n g s  v a r i a b l e  i t s e l f  can  be 

e x p r e s s e d  a s  a s t r e a m

t+1 T
(1 + d ) fc (1 + d ) t+1 ( 1  + d)

T

where

= e a r n i n g s  e a r n e d  i n  w ork ing  l i f e  y e a r  i ,  i = l , . . . t , . . .T

119d = a  r a t e  o f  d i s c o u n t
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and can be implemented  e m p i r i c a l l y  a c c o r d i n g  t o  a number o f

a l t e r n a t i v e  s p e c i f i c a t i o n s  i n c l u d i n g :  (1) t h e  d i s c o u n t e d

v a l u e  o f  t h e  c a r e e r  p a t h ;  (2) t h e  mean e a r n i n g s  o f  new e n t r a n t s ;

and (3) t h e  mean e a r n i n g s  o f  p r im e  age members o f  an o c c u p a t i o n .

A l though  t h e  f i r s t  o f  t h e s e  m ea su re s  may be p r e f e r a b l e  from a

t h e o r e t i c a l  s t a n d p o i n t ,  e m p i r i c a l  i m p le m e n ta t io n  i s  d i f f i c u l t

f o r  s e v e r a l  r e a s o n s .  F i r s t ,  d a t a  on c a r e e r  p a t h  incomes i s

r e l a t i v e l y  s c a r c e  and would n o t  a p p e a r  i n  c r o s s - s e c t i o n a l  d a t a

s e t s  such  a s  t h e  C ensus ,  a l t h o u g h  t i m e - s e r i e s  income d a t a

g e n e r a l l y  m igh t  be r e a s o n a b l y  ap p ro x im a te d  from t h e  c r o s s -  
120s e c t i o n .  In  a d d i t i o n ,  t o  compare o c c u p a t i o n s  a c c o r d i n g  t o

m e a n - v a r i a n c e  c r i t e r i a  would r e q u i r e  t h a t  income s t r e a m s  be 

d i s c o u n t e d  a t  some a p p r o p r i a t e  r a t e .  S in c e  t h e  p r e s e n t  d i s ­

c o u n te d  v a l u e s  o f  v a r i o u s  o c c u p a t i o n s  a r e  s e n s i t i v e  t o  th e  

r a t e  u s e d ,  i t  i s  l i k e l y  t h a t  r e s u l t s  a b o u t  p r e f e r e n c e s  w i l l  

d i f f e r  d ep en d in g  on th e  s i z e  o f  t h e  d i s c o u n t  r a t e .

Employing t h e  e a r n i n g s  o f  new e n t r a n t s  a l o n e  a s  an  a l t e r ­

n a t i v e  s p e c i f i c a t i o n  i s  i n s u f f i c i e n t  s i n c e ,  a c c o r d i n g  t o  human 

c a p i t a l  t h e o r y ,  i n i t i a l  wage d i f f e r e n t i a l s  a r e  more l i k e l y  t o  

be t h e  r e s u l t  o f  d i f f e r e n t  i n v e s t m e n t  p a t t e r n s  i n  o n - t h e - j o b  

t r a i n i n g .  When t a k e n  t o g e t h e r  w i th  t h e  income m easu re  f o r  

p r im e  age w o rk e rs  m en t ioned  above ,  th o u g h ,  t h e  s t a t i s t i c a l  

s i g n i f i c a n c e  o f  e n t r a n t s '  e a r n i n g s ,  i f  p r e s e n t ,  may s e r v e  a s  

an i n d i c a t i o n  o f  t h e  d i s c o u n t  r a t e s  e n t r a n t s  i m p l i c i t l y  u se  in  

s e l e c t i n g  among o c c u p a t i o n s .

The t h i r d  p ro p o sed  income m e as u re ,  e a r n i n g s  o f  p r im e  age 

m a l e s ,  i s  t h e  s p e c i f i c a t i o n  b e l i e v e d  t o  b e s t  r e p r e s e n t  t h e
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" r e t u r n "  c o n c e p t  o f  a  c a r e e r .  To th e  d e g re e  t h a t  working l i f e  

p r i o r  t o  t h e  o v e r t a k i n g  age  forms o n l y  a s m a l l  p o r t i o n  o f  

t o t a l  working  l i f e ,  and e a r n i n g s  peak d u r in g  p r im e  a g e ,  t h e  

r e l a t i v e  r a n k in g  o f  o c c u p a t i o n  income s t r e a m s  by compar ing  

p r im e  age  e a r n i n g s  may s e r v e  a s  a r e a s o n a b l e  p r o x y .

The R i s k i n e s s

I d e a l l y ,  t o  guage  an o c c u p a t i o n ' s  r i s k i n e s s ,  one c o u ld  

make r e f e r e n c e  t o  t h e  s t o c h a s t i c  dominance c o n c e p t  c o v e re d  i n  

C h a p te r  I I .  Using any o f  t h e  m e a s u re s  d i s c u s s e d  e a r l i e r ,  a

p r e f e r e n c e  o r d e r i n g  c o u l d  be e s t a b l i s h e d  f o r  t h e  e n t i r e  s e t  o f
121c a r e e r s .  - Such a r a n k i n g ,  however ,  would n o t  r e s o l v e  t h e  

e m p i r i c a l  i s s u e  o f  r i s k ' s  e f f e c t  on c a r e e r  s e l e c t i o n .  (One 

c o u ld  make i n f e r e n c e s  from a p a r t i c u l a r  o r d e r i n g ,  t h o u g h ,  

a b o u t  r i s k ' s  r e l a t i v e  i m p a c t . )  To answer  t h i s  q u e s t i o n  

r e q u i r e s  t h a t  summary s t a t i s t i c s  o f  r i s k  be e x p l i c i t l y  i n c o r ­

p o r a t e d  i n t o  a m u l t i v a r i a t e  a n a l y s i s .  Two a l t e r n a t i v e  s e t s  o f  

r i s k  m e a su re s  a r e  p r o p o s e d ,  bo th  o f  which employ t h e  change

over  t im e  in  t h e  s t a n d a r d  d e v i a t i o n  o f  t h e  income v a r i a b l e

( se e  T a b le  4 . 2 ) .  The f i r s t  g roup  f o c u s e s  on th e  e a r n i n g s  v a r i a ­

t i o n  f a c e d  by t h e  two t y p e s  o f  p r im e  age  p o p u l a t i o n s  d e f i n e d

below.  A second  s e t  o f  m e a su re s  i s  i n t e n d e d  t o  c a p t u r e  t h e

r i s k  i n d i v i d u a l s  a r e  im m e d ia t e ly  c o n f r o n t e d  w i th  upon e n t r y
122i n t o  t h e  l a b o r  f o r c e .

The l a t t e r  s e t ,  c o r r e s p o n d i n g  t o  t h e  e n t r a n t  d e f i n i t i o n s  

be low ,  p r e s e n t s  a number o f  s t a t i s t i c a l  d i f f i c u l t i e s ,  however ,  

b e c a u s e  a  s i z a b l e  p o r t i o n  o f  t h e  o c c u p a t i o n s  i n  t h e  1967 

sample  c o n t a i n  t o o  few o b s e r v a t i o n s  o f  new w o rk e r s  t o  form

88



r e l i a b l e  m easu res  o f  r i s k .  G e n e r a t in g  r e p l a c e m e n t  v a l u e s  f o r  

t h e  m i s s i n g  d a t a  was n o t  a t t e m p t e d .

4 . 2 . 1  D e f in in g  E n t r a n t s  and Pr ime Age Workers

Because  n e i t h e r  t h e  Census  nor  SEO c o n t a i n s  i n f o r m a t i o n

t h a t  s p e c i f i c a l l y  i d e n t i f i e s  new members o f  t h e  l a b o r  f o r c e ,  a

p r o c e d u r e  commonly found in  human c a p i t a l  l i t e r a t u r e  d e v e lo p e d

by Hanoch to  a p p ro x im a te  y e a r s  o f  l a b o r  f o r c e  e x p e r i e n c e  i s
123used  t o  d e s i g n a t e  e n t r a n t s .  T e c h n i c a l l y ,  t o  q u a l i f y  a s  an  

e n t r a n t ,  an i n d i v i d u a l  sh o u ld  have l a b o r  f o r c e  t e n u r e  o f  l e s s  

t h a n  one y e a r .  V a r io u s  r e s t r i c t i o n s  on t h e  sample  d i s c u s s e d  

a b o v e ,  however ,  would s e v e r e l y  l i m i t  t h e  number o f  w o rk e rs  

i d e n t i f i e d  a s  e n t r a n t s  a c c o r d i n g  t o  t h i s  d e f i n i t i o n .  T h e re ­

f o r e ,  two a l t e r n a t i v e  s p e c i f i c a t i o n s  a r e  a l s o  p ro p o se d  which 

r e l a x  t h e  above d e f i n i t i o n  t o  i n c l u d e  a l l  w o rk e r s  w i th  l e s s  

t h a n  t h r e e  y e a r s  and l e s s  t h a n  f i v e  y e a r s  l a b o r  f o r c e  e x p e r i ­

e n c e ,  r e s p e c t i v e l y .  The l a t t e r  two d e f i n i t i o n s  may a l s o  be 

more a p p r o p r i a t e  i f  i n d i v i d u a l s  do n o t  im m e d ia te ly  b e g i n  l i f e ­

t im e  c a r e e r s  upon e n t r y  i n t o  t h e  l a b o r  f o r c e .

Pr ime age  in  human c a p i t a l  l i t e r a t u r e  h a s  n o r m a l ly  

r e f e r r e d  t o  t h e  peak  e a r n i n g s  p e r i o d  i n  t h e  l i f e  c y c l e ,  

c o r r e s p o n d i n g  t o  t h e  35-44 age b r a c k e t  f o r  m a le s .  Again  

b e c a u s e  o f  p r e v i o u s  r e s t r i c t i o n s  p l a c e d  on t h e  s a m p le ,  one 

a l t e r n a t i v e  s p e c i f i c a t i o n  i s  p ro p o se d  f o r  p r im e  age  — a g e s  

30-50 — in  o r d e r  t o  expand t h e  number o f  p r im e  age  o b s e r v a ­

t i o n s  p e r  o c c u p a t i o n  used to  form o c c u p a t i o n  means.

T a b le  4 .2  h i g h l i g h t s  some o f  t h e  c r i t i c a l  d i f f e r e n c e s  

among th e  m e a su re s  used t o  d e f i n e  e n t r a n t s  and p r im e  age
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w o r k e r s ,  and in  t h e  two key in d e p e n d e n t  v a r i a b l e s .  S ix  a l t e r ­

n a t i v e  s p e c i f i c a t i o n s  o f  t h e  d e p e n d e n t  v a r i a b l e  were  i n i t a l l y  

c o n s t r u c t e d ,  a l t h o u g h  o n ly  t h r e e  ap p e a r  i n  t h e  f i r s t  p a n e l .  

The t h r e e  m e a s u re s  which a r e  shown (PCT_CHANGE1, PCT_CHANGE2, 

PCT_CHANGE3) a d j u s t  f o r  s e c u l a r  g rowth  i n  t h e  l a b o r  f o r c e  t h a t

o c c u r r e d  b e tw een  1960 and 1967 by exam in in g  t h e  change  i n  t h e
124f r a c t i o n  o f  e n t r a n t s  who s e l e c t e d  a p a r t i c u l a r  o c c u p a t i o n .  

D ur ing  t h i s  p e r i o d ,  r a p i d  economic g ro w th  g e n e r a t e d  new j o b  

o p p o r t u n i t i e s  and t h e  i n i t i a l  c o h o r t  o f  t h e  p o s t - w a r  baby boom 

g r e a t l y  expanded  t h e  p o t e n t i a l  s t o c k  o f  new j o b  h o l d e r s .  

T h ree  companion m e a s u re s  (ENT_CHANGE1, ENT_CHANGE2, 

ENT_CHANGE3) which  c o r r e s p o n d  t o  what  m ig h t  be b e s t  te rm ed  

f i r s t  d i f f e r e n c e s  i n  numbers o f  e n t r a n t s  by o c c u p a t i o n  a s  

r e f l e c t e d  i n  t h e  Census  and SEO d a t a  were  d i s c a r d e d  b e c a u s e  

t h e  s m a l l e r  SEO sample  s i z e  c a u se d  most  d i f f e r e n c e s  t o  be 

n e g a t i v e  ( c o n t r a r y  t o  a c t u a l  e x p e r i e n c e ) .

Most o f  t h e  t a b l e  e n t r i e s  in  t h e  second  p a n e l  c o n t a i n  two 

s e t s  o f  e a r n i n g s  f i g u r e s  —  one u n a d j u s t e d  f o r  m i s s i n g  d a t a  

and t h e  o t h e r  i n c l u d i n g  a d j u s t m e n t s  f o r  m i s s i n g  i n f o r m a t i o n .  

The c o n s t r a i n t s  p l a c e d  on t h e  1967 sample  n e c e s s i t a t e  t h e  

d e v e lo p m en t  o f  an a l g o r i t h m  t o  r e p l a c e  m i s s i n g  v a l u e s .  For 

m i s s i n g  d a t a  f o r  t h e  most n a r ro w  d e f i n i t i o n  o f  a s p e c i f i c  

v a r i a b l e ,  t h e  v a l u e  o b t a i n e d  from t h e  n e x t  l e s s  na r ro w  d e f i n i ­

t i o n  i s  s u b s t i t u t e d .  I f  t h e  two most  n a r ro w  e n t r a n t  e a r n i n g s  

a r e  m i s s i n g ,  t h e  m easure  f o r  t h e  b r o a d e s t  e n t r y  d e f i n i t i o n  

r e p l a c e s  b o t h  m i s s i n g  v a l u e s .  I f  a l l  t h r e e  v a l u e s  a r e  a b s e n t  

f o r  a p a r t i c u l a r  o c c u p a t i o n ,  i . e . ,  t h e  number o f  e n t r a n t s  i n

90



TABLE 4 .2
ALTERNATIVE MEASURES OF CHANGES IN THE OCCUPATIONAL DISTRIBUTION 

OF ENTRANTS AND OF CHANGES IN MEASURES OF RETURN AND RISK

V a r i a b l e  Name

PCT CHANGEl

PCT CHANGE2

PCT CHANGE3

PANEL A — DEPENDENT VARIABLES' 

_________D e s c r i p t i o n ______________

Change be tween  1960 and 1967 i n  e n t r a n t s  w i th  l e s s  
t h a n  one y e a r  e x p e r i e n c e  i n t o  o c c u p a t i o n ,  
a s  a p e r c e n t  o f  a l l  e n t r a n t s
Change be tween 1960 and 1967 i n  e n t r a n t s  w i th  l e s s  
th a n  t h r e e  y e a r s  e x p e r i e n c e  i n t o  o c c u p a t i o n ,  
a s  a p e r c e n t  o f  a l l  e n t r a n t s
Change be tween 1960 and 1967 in  e n t r a n t s  w i th  l e s s  
t h a n  f i v e  y e a r s  e x p e r i e n c e  i n t o  o c c u p a t i o n ,  
a s  a  p e r c e n t  o f  a l l  e n t r a n t s

Mean

0 . 0 ‘

0 . 0 ‘

0 . 0 ‘

S ta n d a r d
D e v i a t i o n

.006

.004

.004

N=106 u n l e s s  o t h e r w i s e  s p e c i f i e d .

3PCT_CHANGE1, PCT_CHANGE2, PCT_CHANGE4 must have mean v a l u e s  o f  0 .0  by d e f i n i t i o n ,  s i n c e
E . .

67
E . .

^ 6 0
  Z E . .
i  3L67 i  ] 1 60

i = l , 1 0 6 j = l , 3

where P = PCT CHANGE-  V ] = l . . . l
and E . ,  = change  in  number o f  e n t r a n t s  w i th  l e s s  t h a n  Vj=2  3 y e a r s  e x p e r i e n c e

J V j = 3 . . . 5
i n t o  o c c u p a t i o n  i  b e tw een  1960 and 1967 ( i . e . ,  1967#-1960#)



TABLE 4 .2  ( c o n t in u e d )

PANEL B — KEY INDEPENDENT VARIABLES

D e f i n i t i o n
V a r i a b l e

Name

E a r n i n g s  o f  e n t r a n t s  w i th
l e s s  t h a n  one y e a r  M_ENT_WAGE1
l a b o r  f o r c e  e x p e r i e n c e
E a r n i n g s  o f  e n t r a n t s  w i th
l e s s  t h a n  t h r e e  y e a r s  M_ENT_WAGE2
l a b o r  f o r c e  e x p e r i e n c e
E a r n i n g s  o f  e n t r a n t s  w i th  
l e s s  th a n  f i v e  y e a r s  
l a b o r  f o r c e  e x p e r i e n c e
E a r n i n g s  o f  p r im e  age 
w o r k e r s  be tw een  
a g e s  35-44
E a r n i n g s  o f  p r im e  age 
w o rk e r s  be tween  
a g e s  30-50
E a r n i n g s  o f  a l l  members 
o f  o c c u p a t i o n

M ENT WAGE3

M PRIME Y1

M PRIME Y2

M WAGES

Mean o f  Changes 
i n  Average 
O c cu p a t io n  

E a r n in g s  
1960-1967 

(1967 c o n s t a n t  
d o l l a r s )

805 .70  (N=71) 
1039.45

1045 .71  (N=84)
1070.22

1039.57  (N=93) 
968 .69

1252 .73  (N=104) 
1252 .91

1150.22

C o e f f i c i e n t
o f

V a r i a t i o n
V a r i a b l e

Name

Mean o f  Changes 
i n  S t a n d a r d  

D e v i a t i o n  o f  
O c cu p a t io n  

E a r n in g s  
1960-1967 

(1967 c o n s t a n t  
d o l l a r s )

2 .17  S_ENT_WAGE1 68 .40  (N=50) 
2 .05

1 .5 8  S_ENT_WAGE2 89 .69  (N=59) 
1 .8 4

1 .4 6  S_ENT_WAG E 3 13 .86  (N=77)
1 .7 2

1 .9 5  S_PRIME_Y1 27 9 .3 1  (N=97) 
1 .9 3  225.00

1 .6 4  S_PRIME_Y2 150.26  (N=105)
157 .22

1149.70 1 .08  S WAGES 170.36



e i t h e r  1960 o r  1967 e q u a l s  z e r o ,  m e as u re s  o f  th e  mean v a l u e s

( a c r o s s  a l l  o c c u p a t i o n s )  f o r  each  d e f i n i t i o n  o f  e n t r a n t  a r e
1 2Rs u b s t i t u t e d  i n  o r d e r  t o  p r e s e r v e  p o p u l a t i o n  g rand  means.

T e s t s  o f  s i g n i f i c a n c e  i n d i c a t e  t h a t ,  a l t h o u g h  th e  v a l u e s  

o b t a i n e d  from t h e  r e p l a c e m e n t  a l g o r i t h m  a t  t i m e s  ap p e a r  t o  

d i f f e r  s u b s t a n t i a l l y  from t h e  u n a d j u s t e d  means, t h e s e  d i f f e r ­

e n c e s  a r e  s t a t i s t i c a l l y  i n s i g n i f i c a n t .  The two a l t e r n a t i v e  

s e t s  o f  d a t a  a r e  t h e r e f o r e  used  i n t e r c h a n g e a b l y  i n  t h e  s u b s e ­

q u e n t  r e g r e s s i o n  a n a l y s e s .

A l l  income f i g u r e s  have  a l s o  been a d j u s t e d  so a s  t o  be 

measured  in  a  c o n s t a n t  d o l l a r  f ramework .  T h i s  i s  done by 

i n c r e a s i n g  1960 income d a t a  by a f a c t o r  o f  1 . 1 4 5 ,  t h e  cum ula -
*1 o c

t i v e  r a t e  o f  i n c r e a s e  i n  t h e  CPI d u r in g  t h e  p e r i o d .

T a b le  4 .3  exam ines  t h e  d e g r e e  o f  s i m i l a r i t y  be tween th e  

a l t e r n a t i v e  m e a su re s  p r o p o s e d  i n  T a b le  4 .2  by a n a l y z i n g  s im p le  

c o e f f i c i e n t s  o f  c o r r e l a t i o n .  The lower  p o r t i o n  o f  t h e  P a n e l  A 

m a t r i x  d i s p l a y s  t h e  r e l a t i o n s h i p s  be tw een  t h e  t h r e e  p r o p o r ­

t i o n a l  d e p e n d e n t  v a r i a b l e s .  The d a t a  i n d i c a t e  t h a t ,  w h i l e  n o t  

p e r f e c t l y  s u b s t i t u t a b l e  f o r  one a n o t h e r ,  t h e  p r o p o r t i o n a l

m e a su re s  a r e  s i g n i f i c a n t l y  c o r r e l a t e d ;  even  th e  s m a l l e s t
127c o r r e l a t i o n  i s  s t a t i s t i c a l l y  d i f f e r e n t  from 0 .  The r e s u l t s  

s u g g e s t  t h a t  r e g r e s s i o n  r e s u l t s  m ig h t  v a r y  s u b s t a n t i a l l y  

d ep en d in g  on t h e  d e p e n d e n t  v a r i a b l e  which i s  s e l e c t e d .

P a n e l s  B and C o f  T a b le  4 .3  d i s p l a y  r e l a t i o n s h i p s  between 

t h e  v a r i o u s  m ea su re s  o f  r e t u r n  and o f  r i s k ,  r e s p e c t i v e l y .  

A g a in ,  a s  e x p e c t e d ,  t h e  r e s u l t s  d e m o n s t r a t e  t h a t  a l t e r n a t i v e  

d e f i n i t i o n s  o f  e n t r a n t - s p e c i f i c  r e t u r n  (upper  p o r t i o n  o f
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TABLE 4.3
CORRELATIONS BETWEEN ALTERNATIVE DEFINITIONS OF 

THE DEPENDENT VARIABLE AND TWO KEY INDEPENDENT VARIABLES

PC T_C HAN GE1 
PC T_C HAN GE 2 
PCT CHANGE3

M_PRIME_Y1 
M_PRIME_Y2 

M WAGES

S_PRIME_Y1 
S_PRIME_Y2 

S WAGES

PANEL A - 
PCT_CHANGE1

1 . 0 0  
.84 
.58

PANEL B 
M_ENT_WAGE1 

.10  

.94 

.79
M_PRIME_Y1

PANEL C 
S_ENT_WAGE1 

. 2 2  

.95 

.73 
S PRIME Y1

-  DEPENDENT VARIABLES 
PCT CHANGE2 PCT CHANGE3

1 . 0 0
.83 1 . 0 0

— MEASURES OF RETURN 
M_ENT_WAGE2 M_ENT_WAGE3 

.92  .82

.14  .85

.84 .27
M_PRIME_Y2 M_WAGES

— MEASURES OF RISK 
S_ENT_WAGE2 S_ENT_WAGE3 

.77 .58

.06 .73

.78 .18
S PRIME Y2 S WAGES

M_ENT_WAGE1 
M_ENT_WAG E 2 
M ENT WAGE3

S_ENT_WAGE1 
S_ENT_WAGE2 
S ENT WAGE3

P a n e l  B) and r i s k  (upper  p o r t i o n  o f  C) m e asu re s  c o r r e l a t e  

h i g h l y  w i th  each  o t h e r  a s  do b r o a d e r  o c c u p a t i o n a l  i n d i c a t o r s  

o f  r e t u r n  ( lower  p o r t i o n  o f  P a n e l  B) and r i s k  ( lower  p o r t i o n  

o f  C) . Of p a r t i c u l a r  i n t e r e s t ,  t h o u g h ,  a r e  t h e  f a i r l y  weak 

r e l a t i o n s h i p s  a p p e a r i n g  a lo n g  t h e  d i a g o n a l s  o f  P a n e l s  B and C, 

s u g g e s t i v e  o f  t h e  d i f f e r e n t  i n f l u e n c e s  a f f e c t i n g  new e n t r a n t s  

and s e a so n ed  w o r k e r s .  U n le s s  i n d i v i d u a l s  a r e  myopic ,  however ,  

t h e  l a t t e r  g r o u p ' s  economic p o s i t i o n  sh o u ld  d o m in a te  t h e  

c h o i c e  among c a r e e r s .

How s i g n i f i c a n t l y  r e l a t e d  a r e  t h e  m ea su re s  o f  r i s k  and 

r e t u r n  j u s t  c o n s i d e r e d ?  T a b le  4 .4  d i s p l a y s  key c o r r e l a t i o n s
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b e tw een  t h e s e  two s e t s .  Of p a r t i c u l a r  i n t e r e s t  a r e  t h e  h ig h  

p o s i t i v e  c o e f f i c i e n t s  —  c o n t r a r y  t o  what  h a s  b e en  h y p o t h e ­

s i z e d  — r e l a t i n g  e x p e r i e n c e d  w o r k e r s '  r e t u r n  and r e s p e c t i v e  

r i s k  (m easu red  a l o n g  t h e  d i a g o n a l ) . T h e se  r e s u l t s  a r e  d i s ­

c u s s e d  f u r t h e r  be low .

TABLE 4 .4
CORRELATIONS BETWEEN THE TWO KEY INDEPENDENT VARIABLES—  

MONETARY RETURN AND RISK

S_ENT_WAGE1 S_ENT_WAGE2 S_ENT_WAGE3 S_PRIMB_Y1 S_PRIHE_Y2 S_PRIMB

M_ENT_WAGB1 .1 0 - . 0 3 .0 4 - . 0 1

M_EHT_WAGE2 .1 4 - 0 . 1 .0 2 - . 0 1

M_ENT_WAGE3 .0 0 .0 1 .0 5 - . 0 1

M_PRIME_Y1 - .0 4 - . 1 5 .1 0 .6 2
M_PRIME_Y2 - .0 3 - . 1 0 .0 7 .5 9

M_PRIME_Y3 .0 3 - . 0 9 .1 8 .5 1

Somewhat l e s s  s u r p r i s i n g  a r e  t h e  c o e f f i c i e n t s  ( a l s o  

m e a s u re d  a l o n g  t h e  d i a g o n a l )  r e l a t i n g  e n t r a n t s '  r e t u r n  and 

r i s k .  T h e i r  l a c k  o f  s i g n i f i c a n c e  may s e r v e  a s  an i n d i c a t i o n  

o f  more com plex  r e l a t i o n s h i p s  which  c a n  o n l y  b e  e x p l o r e d  

w i t h i n  a m u l t i v a r i a t e  f ram ew o rk ,  o r  a l t e r n a t i v e l y  may p o i n t  t o  

t h e  i m p o r t a n c e  o f  a  l i f e  c y c l e  f ramework  i n  a n a l y z i n g  -such 

i s s u e s .  A l s o  s u g g e s t i v e  o f  t h e  m in im a l  w e i g h t  g i v e n  e n t r a n t  

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

t h e  r e l a t i o n s h i p  b e tw een  e n t r a n t  r i s k i n e s s  and e x p e r i e n c e d  

w o r k e r s '  wages  (be low t h e  d i a g o n a l )  and  b e tw een  e n t r a n t  

e a r n i n g s  and e x p e r i e n c e d  w o r k e r s '  r i s k  (above  t h e  d i a g o n a l ) .  

I n  n e i t h e r  f ramework  do t h e  e n t r a n t s '  e x p e r i e n c e s  a p p e a r  t o  

s e r v e  a s  an i m p o r t a n t  f a c t o r  i n  d e t e r m i n i n g  f u t u r e  wages o r  

t h e i r  v a r i a t i o n .
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4 .3  OTHER INDEPENDENT FACTORS

A number o f  o t h e r  v a r i a b l e s  a r e  l i k e l y  t o  i n f l u e n c e  

d e c i s i o n s  a b o u t  c a r e e r  c h o i c e .  A v a r i e t y  o f  f o r m u l a t i o n s  

were a n a ly z e d  t h a t  i n c l u d e d  t h e s e  f a c t o r s .  Some f a c t o r s ,  

which were h i g h l y  c o r r e l a t e d  w i th  o t h e r s ,  though  p ro v e d  

t o  be s t a t i s t i c a l l y  i n s i g n i f i c a n t  i n  t h e  r e g r e s s i o n s  t h a t  

were r u n .  A f t e r  d ro p p in g  th e  i n s i g n i f i c a n t  v a r i a b l e s  i n  

s u b s e q u e n t  work,  t h e  r e m a in in g  ones  a l s o  s e rv e d  a s  p r o x i e s
T O O

f o r  t h o s e  t h a t  were o m i t t e d .  The a n a l y s i s  t h a t  f o l l o w s

in  t h i s  s e c t i o n  r e v i e w s  b o th  s e t s  o f  f a c t o r s ,  s i n c e  a l l  were  

assumed t o  be i m p o r t a n t  in  t h e  e n t r a n t s '  s e l e c t i o n  o f  an 

o c c u p a t i o n .  Some sample  s t a t i s t i c s  f o r  t h e s e  v a r i a b l e s  

a r e  d i s p l a y e d  in  T a b le s  4 .6  and 4 .7  ( see  b e lo w ) .

4 . 3 . 1  Growth in  t h e  R e l a t i v e  S i z e  o f  an O ccu p a t io n

P r o s p e c t i v e  e n t r a n t s  t o  an o c c u p a t i o n  a r e  a t t r a c t e d  by 

t h e  b a l a n c e  o f  r e t u r n  (income) and r i s k  t h e  o c c u p a t i o n  o f f e r s .  

In  t h e  a g g r e g a t e ,  i f  t h e  o c c u p a t i o n  i s  u n a b le  t o  a t t r a c t  

enough new w o r k e r s ,  m a rk e t  f o r c e s  w i l l  a l t e r  t h e  c o m p o s i t i o n  

and m a g n i tu d e s  o f  t h e  o c c u p a t i o n ' s  r e t u r n  and r i s k .  

S i m i l a r l y ,  an abundance  o f  c a n d i d a t e s  w i l l  be r e f l e c t e d  in  a 

r e l a t i v e  d e c l i n e  i n  t h e  c o m p e n s a t io n  package  o f f e r e d .  In  a 

s t a t i o n a r y  economy, such  a d j u s t m e n t s  would be a o n e - t im e  

o c c u r r e n c e .  New e n t r a n t s  t o  t h e  l a b o r  f o r c e  (or t o  a  p a r t i c u ­

l a r  o c c u p a t i o n )  would j u s t  e q u a l  th e  a t t r i t i o n  r a t e .  Economic 

g rowth  and t e c h n i c a l  c h a n g e ,  however ,  in d u c e  d i f f e r e n t i a l  

g rowth  r a t e s  i n  each  s e c t o r  o f  th e  economy, so t h e  o p t i m a l  

o c c u p a t i o n  mix i s  s u b j e c t  t o  c o n t i n u a l  c h a n g e .  E x p a n s io n  o f
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demand f o r  a s p e c i f i c  o u t p u t ,  f o r  exam ple ,  c a u s e s  i n c r e a s e d  

demand f o r  c e r t a i n  l a b o r  i n p u t s  by f i r m s  i n  t h a t  s e c t o r  

a t t e m p t i n g  t o  i n c r e a s e  t h e i r  s t o c k s  o f  s k i l l e d  manpower whose 

a g g r e g a t e  su p p ly  i s  l e s s  t h a n  i n f i n i t e l y  e l a s t i c .

In  t h i s  r e s p e c t ,  i t  i s  w or th  c o n t r a s t i n g  th e  economic 

c l i m a t e  im m e d ia te ly  p r e c e d i n g  1960 and 1967,  t h e  two c r o s s -  

s e c t i o n a l  d a t a  p o i n t s .  Between 1960 and 1967 o c c u r r e d  th e  

most  r e c e n t  p e r i o d  o f  s u s t a i n e d  economic g ro w th .  T a b le  4 .5  

h i g h l i g h t s  s e v e r a l  o f  t h e  more s i g n i f i c a n t  v a r i a b l e s  p e r ­

t a i n i n g  t o  l a b o r  m a rk e t  c o n d i t i o n s  t h e n .  In  1959,  a s  t h e  

economy r e c o v e r e d  from th e  1957-1958 r e c e s s i o n ,  unemployment 

c o n t i n u e d  t o  d e c l i n e .  The c i v i l i a n  l a b o r  f o r c e  expanded by 

r o u g h ly  1 p e r c e n t  and t h e  unemployment r a t e  d ropped  by

1 .3  p e r c e n t  t o  5 .5  p e r c e n t .  Average g r o s s  h o u r l y  e a r n i n g s  

a l s o  r o s e  a t  a s i z a b l e  6 .2  p e r c e n t  r a t e .  S u b s e q u e n t l y ,  

economic c o n d i t i o n s  d e t e r i o r a t e d  somewhat i n  1961 w i t h  a n o t h e r  

p e r i o d  marked by s low g row th .

TABLE 4 .5
ECONOMIC CONDITIONS IN THE LABOR MARKET 

1959 AND 1966

1959 1966

Unemployment R a te  ( p e r c e n t )  5 .5  3 .9
Change from P r e v i o u s  Year - 1 . 3  - 0 . 7

C i v i l i a n  Labor F o rce  ( m i l l i o n s )  69 .4  77 .3
Change from P r e v i o u s  Year ( p e r c e n t )  1 . 2  2 .0

Average In c rea se  in  a o a ^
Gross Hourly Earnings (p ercen t)

SOURCE: Economic Report o f  the P r e s id e n t , v a r io u s
i s s u e s .
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B eg in n in g  in  1963,  however ,  s h a r p  i n c r e a s e s  i n  r e a l  

income and o u t p u t  were r e a l i z e d  f o r  s e v e r a l  y e a r s  i n  s u c ­

c e s s i o n .  In  a l l  l i k e l i h o o d ,  t h e  p e r i o d  im m ed ia te ly  f o l l o w i n g  

1966 s e r v e d  a s  a h i g h - w a t e r  mark f o r  an economy r e f l e c t i n g  

h ig h  r e a l  g row th  w i th  n e g l i g i b l e  i n f l a t i o n .  By 1966,  t h e  un­

employment r a t e  had f a l l e n  t o  3 .9  p e r c e n t ,  a f i g u r e  u s u a l l y  

t a k e n  t o  ro u g h ly  r e p r e s e n t  f u l l  employment.  The l a b o r  f o r c e  

had expanded by 2 p e r c e n t  i n  t h a t  y e a r  a l o n e .  H our ly  

e a r n i n g s ,  t h o u g h ,  r o s e  by a  s m a l l e r  amount t h a n  in  e a r l i e r  

c o m p arab le  p e r i o d s ,  p r o b a b l y  b e c a u s e  newly h i r e d  w o rk e r s  i n  

1966 were more m a r g i n a l  t o  p r o d u c t i o n  th a n  were p r e v i o u s l y  

unemployed w o rk e rs  r e h i r e d  d u r in g  t h e  economic r e c o v e r y  i n  

1959.

When o b s e r v i n g  t h e  l a b o r  m a rk e t  in  1960 and 1967,  i t  i s  

n e c e s s a r y  t o  c o n t r o l  f o r  t h e  e q u i l i b r a t i o n  t h a t  may have  

a l r e a d y  o c c u r r e d  over  t h e  p e r i o d ,  a s  r e f l e c t e d  by g row th  in  

t h e  r e l a t i v e  s i z e  o f  t h e  o c c u p a t i o n .  I f ,  f o r  exam ple ,  i n ­

c r e a s e d  demand f o r  p a r t i c u l a r  k i n d s  o f  o u t p u t  c a u s e d  ch a n g e s  

i n  an o c c u p a t i o n ' s  r e t u r n  and r i s k  i n  t h e  e a r l y  p o r t i o n  o f  t h e  

p e r i o d ,  i t  i s  c o n c e i v a b l e  t h a t  by 1967 c o m p e n sa t in g  ch an g e s  in  

t h e  o c c u p a t i o n ' s  work f o r c e  matched  t h e  r i s e  i n  t h e  d e r i v e d  

demand f o r  l a b o r ,  and t h u s  r e s u l t e d  i n  i n s i g n i f i c a n t  ch an g e s  

i n  o v e r a l l  c o m p e n s a t io n  f o r  t h e  o c c u p a t i o n ' s  w o r k e r s .  A l t e r ­

n a t i v e l y ,  c o n t i n u i n g  i n c r e a s e s  i n  t h e  demand f o r  c e r t a i n  

c a r e e r s  may have  r e s u l t e d  i n  o n ly  a p a r t i a l  a d j u s t m e n t  i n  t h e  

l a b o r  m a r k e t ;  such s h i f t s  m ig h t  r e q u i r e  a  l o n g e r  t e rm  f o r  t h e  

m a rk e t  t o  accommodate them. By i n c o r p o r a t i n g  t h e  r e l a t i v e
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c h a n g e s  t h a t  have  t a k e n  p l a c e  i n  t h e  s i z e  o f  t h e  o c c u p a t i o n -  

s p e c i f i c  l a b o r  m a r k e t  ( u s i n g  t h e  v a r i a b l e  OCC_GROWTH, d e f i n e d  

a s  one p l u s  t h e  p e r c e n t a g e  ch a n g e  i n  o c c u p a t i o n  s i z e  be tween  

1960 and 1 9 6 7 ) ,  c o e f f i c i e n t s  f o r  t h e  r i s k  and r e t u r n  t e r m s  a r e  

l i k e l y  t o  more a c c u r a t e l y  r e f l e c t  e n t r a n t s '  s e n s i t i v i t i e s .

The f i r s t  e n t r y  i n  T a b le  4 . 6 ,  OCC_GROWTH, d e p i c t s  mean 

g ro w th  a c r o s s  o c c u p a t i o n s .  The v a l u e  i s  below 1 b e c a u s e  t h e

v a r i a b l e  a p p r o x i m a te s  t h e  s i z e s  o f  t h e  1960 and 1967 d a t a
129s e t s .  The more i n t e r e s t i n g  s t a t i s t i c s ,  however ,  a r e

m e a s u re s  o f  t h e  v a r i a t i o n  in  t h e  mean v a l u e  —  t h e  s t a n d a r d  

d e v i a t i o n  and c o e f f i c i e n t  o f  v a r i a t i o n  (S/X) — s i n c e  t h e s e  

more l i k e l y  i n d i c a t e  t h e  d e g r e e  t o  which economic c h a n g e s  may 

have  a c c o u n t e d  f o r  s h i f t s  among e n t r a n t s .  The low c o e f f i c i e n t  

o f  v a r i a t i o n  s u g g e s t s  t h a t  m a s s iv e  c h a n g e s  in  t h e  l a b o r  m a rk e t  

s t r u c t u r e  can  be o b s e r v e d  o n l y  o v e r  f a i r l y  long  p e r i o d s  o f  

t im e  b e c a u s e  o f  t h e  huge i n v e s t m e n t  l o s s e s  i n  human c a p i t a l  

and t h e  t r a n s a c t i o n  c o s t s  t h a t  would be i n v o l v e d .

T a b le  4 .7  s e e k s  t o  h i g h l i g h t  s t a t i s t i c a l l y  s i g n i f i c a n t  

r e l a t i o n s h i p s  b e tw een  t h e  key r e t u r n / r i s k  v a r i a b l e s  and o t h e r  

i n d e p e n d e n t  v a r i a b l e s ,  t h o s e  where c o l l i n e a r i t y  may i n t e r f e r e  

w i t h  t h e  p r o p e r  i n t e r p r e t a t i o n  o f  economic e f f e c t s  i n  t h e  s u b ­

s e q u e n t  r e g r e s s i o n  a n a l y s e s .  As can  be s een  i n  t h e  f i r s t  row

o f  e n t r i e s  i n  t h e  t a b l e ,  0CC_GR0WTH, t h e  c o e f f i c i e n t s  a r e  f o r
130t h e  most  p a r t  i n s i g n i f i c a n t .  A c co rd in g  t o  t h e s e  m e a s u r e s ,

o n ly  one i m p o r t a n t  r e l a t i o n s h i p  em erges  —  t h e  p o s i t i v e  c o r r e ­

l a t i o n  be tw een  o v e r a l l  o c c u p a t i o n  income i n c r e a s e s  and o c c u p a ­

t i o n a l  g ro w th .  What i s  s u r p r i s i n g  i s  t h e  a b s e n c e  o f  any
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TABLE 4 .6
POPULATION STATISTICS FOR INDEPENDENT VARIABLES 

INCLUDED IN REGRESSION ANALYSES

S ta n d a r d  C o e f f i c i e n t
V a r i a b l e  Name Mean D e v i a t i o n o f  V a r i a t i o n

OCC_GROWTH .368 .161 .44

EDUCATION .368 .697 1 .89
ED_GROWTH 1.033 .062 .06
ED_ENT1 - .0 3 5 1.764 50 .00
ED_ENT1_GROWTH 1.006 .144 .14
ED_ENT2 - .0 0 9 1.656 180.16
ED_ENT 2_G ROWTH 1.008 .138 .14
ED_ENT3 - . 0 3 0 1.492 49 .6 2
ED_ENT 3_G ROWTH 1.004 .125 .12

HOURS_WKD .120 4 .085 34 .07
WEEKS_WKD .766 2.496 3 .26
AGE 1.154 3.304 2 .8 6
AGE-GROWTH 1.030 .085 .08
EXPERIENCE .688 3 .493 5 .08
E X P_G ROWTH 1.050 .214 .20

UNION-SHARE3 .306 .276 .90
SMSA_SHARE .038 .088 2 .30
SOUTH_SHARE - . 0 2 5 .109 4 .34

UNEMPLOYED_SHARE .003 .059 19 .15
S_HOURS 2.531 5 .212 2 .06
S_WEEKS - 1 .3 1 1 3.899 2 .97
FEDERAL_SHARE .008 .085 10 .43
DISABLED_SHAREa .098 .076 .77

FAM INCOME 2836 .62 1645 .51 .58

aMeasure  e x i s t e d  o n ly  f o r  1967 c r o s s - s e c t i o n .
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TABLE 4 .7
SIMPLE CORRELATIONS OF MONETARY RATE OF RETURN AND 

VARIATION IN MONETARY RETURN WITH OTHER INDEPENDENT VARIABLES

M_ENT_WAGE1 M_ENT_WAGE 2 M_ENT_WAGE3 M_PRIME_Y1 M_PRIME_Y 2 M_WAGE£

OCC_GROWTH .10 .09 - .0 1 .12 .08 .22

EDUCATION - . 0 5 - .0 2 - .0 1 .23 .25 .23
ED_GROWTH - . 0 4 - . 0 3 - . 0 3 .13 .14 .12
ED_ENT1 - . 0 5 - . 0 4 .02 .05 .06 .10
ED_ENTl_GROWTH - . 0 3 - .0 2 .04 .01 .01 .06
ED_ENT2 - . 0 6 - . 0 4 .05 .02 .04 .08
ED_ENT2_GROWTH - . 0 5 - .0 2 .06 .00 .0 1 .05
ED_ENT3 .04 .05 .18 .02 .06 .14
ED_ENT3_GROWTH .04 .06 .17 - .0 1 .02 .10

HOURS_WKD .09 .20 .18 .15 .14 .19
WEEKS_WKD .19 .19 .26 .30 .29 .35
AGE - . 0 5 - . 0 8 - . 0 4 .06 .08 .22
AGE_GROWTH - . 0 4 - . 0 8 - . 0 4 .05 .07 .20
EXPERIENCE - . 0 4 l • o 00 - . 0 4 .03 .04 .19
EXP_GROWTH - . 0 7 - . 1 3 - . 0 8 .05 .06 .17

UNION_SHARE .08 .03 .10 - . 0 9 - .1 0 - .1 1
SMSA_SHARE - .2 0 - . 2 7 - .2 2 .03 .03 - . 0 6
SOUTH_SHARE .05 .09 .04 .05 - .0 2 .00

FAM INCOME - . 0 4 . - . 0 1 .05 .63 .64 .71



EDUCATION
ED_GROWTH

AGE
AGE_GROWTH
EXPERIENCE
EXP_GROWTH

UNEMPLOYED_SHARE
S_HOURS
S_WEEKS
FEDERAL_SHARE
DISABLED_SHARE

FAM INCOME

TABLE 4 .7  

S_PRIME_Y1

.23

.17

.11

.10

.07

.07

.06

.18

.07

.07

.10

.29

(continued)

S PRIME Y2

.24

.18

.13

. 1 2

.08

.07

.07

. 20  

. 0 1

. 02

. 01

.35

S WAGES

.25

.20

.11

. 1 0

.06

.08

.04

.17

. 0 0

.06

.04

.35



c o r r e l a t i o n  between income i n c r e a s e s  t o  e n t r a n t s  and g ro w th ;  

a p p a r e n t l y ,  a l l  wage g a i n s  a r e  c a p t u r e d  by l o n g e r - t e r m  members 

o f  t h e  o c c u p a t i o n s .

4 . 3 . 2  E d u c a t io n

Changes  on e d u c a t i o n  l e v e l s  by o c c u p a t i o n  between 1960

and 1967 may have  o c c u r r e d  f o r  a number o f  d i f f e r e n t  r e a s o n s ,

a l l  o f  which may somehow have  r e l a t e d  t o  e n t r a n t s '  c a r e e r

s e l e c t i o n .  F i r s t ,  t h e  i n c r e a s e d  demand f o r  more s k i l l e d  t y p e s

o f  l a b o r  by c e r t a i n  s e c t o r s  o f  t h e  economy may have  r a i s e d  th e

r e l a t i v e  r e t u r n  t o  s c h o o l i n g  and lo w ered  i t s  r i s k ,  t h e r e b y

e n c o u r a g in g  f u r t h e r  i n v e s tm e n t  i n  e d u c a t i o n .  Freeman found

c o l l e g e  s t u d e n t s  i n  t h e  1960s were aware  f o r  t h e  most p a r t  o f

c h a n g e s  i n  l a b o r  m ark e t  c o n d i t i o n s  and a d j u s t e d  t h e i r  m a r g i n a l
131human c a p i t a l  i n v e s t m e n t s  a c c o r d i n g l y .

In  a d d i t i o n ,  a s  p a r t  o f  a n a t i o n a l  p o l i c y  t o  promote

g r e a t e r  i n v e s t m e n t  i n  h i g h e r  e d u c a t i o n ,  a  v a r i e t y  o f  p ro g ram s

were e n a c t e d  d u r in g  t h e  1960s t o  s u b s i d i z e  t h e  c o s t s  o f  a

c o l l e g e  e d u c a t i o n .  These p rog ram s  o f t e n  s e r v e d  e i t h e r  t o

low er  t h e  p e c u n i a r y  c o s t s  s t u d e n t s '  f a m i l i e s  m ig h t  o t h e r w i s e

have  f a c e d  th ro u g h  d i r e c t  g r a n t s  t o  t h e  i n s t i t u t i o n s ,  o r  t o

r e d u c e  th e  shadow c o s t s  o f  r e m a in in g  i n  s c h o o l  by p r o v i d i n g
132some s t u d e n t s  w i th  s c h o l a r s h i p s .

C r e d e n t i a l i s m ,  t h e  a c q u i s i t i o n  o f  a d d i t i o n a l  e d u c a t i o n  

f o r  p u r p o s e s  o t h e r  t h an  t h e  enhancement  o f  i n d i v i d u a l  p r o d u c ­

t i v i t y ,  may a l s o  a c c o u n t  f o r  t i e s  be tween  s c h o o l i n g  and 
133c a r e e r s .  In  t h i s  i n s t a n c e ,  t h o u g h ,  t h e  c a u s a l i t y  d i s c u s s e d  

above would be r e v e r s e d ;  h i g h e r  minimum jo b  r e q u i r e m e n t s  may
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have  been  r e s p o n s i b l e  f o r  any o b s e rv e d  i n c r e a s e s  i n  s c h o o l i n g  

among e n t r a n t s .  Thus ,  e d u c a t i o n  would have  o p e r a t e d  a s  a 

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

c a n t s  o r  p r o s p e c t i v e  e n t r a n t s  o f  a p a r t i c u l a r  s u b c l a s s  from a 

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

t i o n  may s t i l l  have  o c c u r r e d  b u t  t h e y  would n o t  have  r e s u l t e d  

a t  a l l  from c h a n g e s  in  s c h o o l i n g  l e v e l s .

E d u c a t io n  may a l s o  be r e s p o n s i b l e  t o  a  d e g r e e  f o r  c h a n g e s

i n  t h e  te rm s  m ea s u r in g  e a r n i n g s  v a r i a t i o n .  I n  t h e  c r o s s -

s e c t i o n ,  e a r n i n g s  d i s p e r s i o n  has  been  r e l a t e d  t o  a b i l i t y
134d i f f e r e n c e s  — e i t h e r  a c q u i r e d  or  i n n a t e .  T hus ,  c h a n g e s  in  

t h e  e d u c a t i o n a l  c o m p o s i t i o n  o f  t h e  l a b o r  f o r c e  would p r o b a b l y  

be r e f l e c t e d  in  t h e  com ponents  o f  t h e  v a r i a n c e  i n  e a r n i n g s  due 

t o  human c a p i t a l  r a t h e r  t h a n  t o  r i s k  p e r  s e .

Two a l t e r n a t i v e  s e t s  o f  e d u c a t i o n  v a r i a b l e s  a r e  employed 

in  t h e  a n a l y s i s  t o  d e p i c t  t h e  o c c u p a t i o n - s p e c i f i c  c h a n g e s  i n  

s c h o o l i n g  t h a t  took  p l a c e  be tw een  1960 and 1967 —  c h a n g e s  in  

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

l a r  t o  new e n t r a n t s .  The second  s e t  o f  e n t r i e s  i n  T a b le  4 .6  

c o n t a i n s  t h e  mean and d i s p e r s i o n  m e a s u re s  f o r  t h e  e d u c a t i o n  

v a r i a b l e s .  EDUCATION and ED_GROWTH r e p r e s e n t  c h a n g e s  i n  t h e  

o c c u p a t i o n  o v e r a l l ;  t h e  o t h e r s  show c h a n g e s  f o r  each  o f  t h e  

t h r e e  e n t r a n t  d e f i n i t i o n s  d e s c r i b e d  abo v e .  Those v a r i a b l e s  

w i t h  t h e  s u f f i x  "GROWTH" m easu re  t h e  p e r c e n t a g e  ch an g e  b e tw een  

1960 and 1967;  t h e  o t h e r s  r e f l e c t  f i r s t  d i f f e r e n c e s .

A l l  e i g h t  v a r i a b l e s  t e l l  a c o n s i s t e n t  s t o r y .  A l th o u g h  

t h e  t h r e e  f i r s t - d i f f e r e n c e  e n t r a n t  m e a s u re s  a r e  m i l d l y  n e g a ­
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t i v e ,  t h e y  a r e  i n s i g n i f i c a n t l y  d i f f e r e n t  from z e r o ,  a s  a r e  t h e  

t h r e e  p e r c e n t a g e - d i f f e r e n c e  e n t r a n t  d e f i n i t i o n s .  Thus ,  one 

can  c o n c lu d e  t h a t  l e v e l s  o f  e d u c a t i o n  f o r  e n t r a n t s  d i d  n o t  

s i g n i f i c a n t l y  i n c r e a s e  b e tw ee n  1960 and  1967.  O v e r a l l  e d u c a ­

t i o n  l e v e l s ,  on t h e  o t h e r  h and ,  d i d  c l im b  on a v e r a g e  by a b o u t
135o n e - t h i r d  o f  a  y e a r ,  o r  r o u g h l y  3 p e r c e n t .  The unchanged  

e n t r a n t  s c h o o l i n g  l e v e l s ,  t o g e t h e r  w i th  t h e  h i g h e r  o v e r a l l  

e d u c a t i o n a l  a t t a i n m e n t ,  p r o b a b l y  r e s u l t e d  from t h e  mix o f  o l d  

w o rk e r s  and new r e l a t i v e l y  more e d u c a t e d  e n t r a n t s  s h i f t i n g  

f u r t h e r  in  f a v o r  o f  new w o r k e r s .  A l th o u g h  e d u c a t i o n  l e v e l s  

f o r  e n t r a n t s  i n  1967 a p p e a r e d  t o  be no g r e a t e r  t h a n  f o r  t h e  

1960 c o h o r t ,  t h e y  were s i g n i f i c a n t l y  g r e a t e r  t h a n  f o r  p r i m e -  

age w o r k e r s  a l r e a d y  i n  t h e  o c c u p a t i o n .  The s t a n d a r d  d e v i a ­

t i o n s  f o r  t h e  two o v e r a l l  m e a s u re s  i n d i c a t e  a f a i r l y  h ig h  

d e g r e e  o f  d i s p e r s i o n ,  which i s  s u g g e s t i v e  o f  d i f f e r e n t i a l  

o c c u p a t i o n a l  g row th  — some o c c u p a t i o n s  e x p e r i e n c e d  a l a r g e  

i n f l u x  o f  e n t r a n t s  who r a i s e d  o c c u p a t i o n  s c h o o l i n g  l e v e l s  

w h i l e  o t h e r  o c c u p a t i o n s  showed l i t t l e  g row th  be tw een  1960 and 

1967.

O v e r a l l ,  c h a n g e s  i n  e d u c a t i o n  l e v e l s  do n o t  c o r r e l a t e  

w e l l  w i th  t h e  key e a r n i n g s  m e a s u r e s .  A cco rd in g  t o  T a b le  4 . 7 ,  

o n l y  one v a r i a n t  o f  t h e  e d u c a t i o n a l  a t t a i n m e n t  m e a s u r e s ,  

EDUCATION, i s  s i g n i f i c a n t l y  r e l a t e d  t o  t h e  o v e r a l l  o c c u p a ­

t i o n a l  e a r n i n g s  t e r m s .  T h i s  p o s i t i v e  c o r r e l a t i o n  would be i n  

k e e p in g  w i t h  w e l l -k n o w n  human c a p i t a l  f i n d i n g s  c o n c e r n i n g  

p o s i t i v e  r a t e s  o f  r e t u r n  t o  s c h o o l i n g .  The e n t r a n t - s p e c i f i c  

e d u c a t i o n  m e a s u r e s ,  how ever ,  a r e  p o o r l y  r e l a t e d  t o  e n t r a n t
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m e a s u re s ,  p r o b a b l y  b e c a u s e ,  a s  p r e v i o u s l y  n o t e d ,  i n c r e a s e s  i n  

e d u c a t i o n a l  a t t a i n m e n t  by e n t r a n t s  over  t h e  p e r i o d  were  

l i m i t e d .  I n  a d d i t i o n ,  e n t r a n t  e a r n i n g s  a r e  u n a d j u s t e d  f o r  d i f ­

f e r e n c e s  i n  o n - t h e - j o b  t r a i n i n g ;  some c a r e e r s  may p r o v i d e  new 

w o rk e r s  w i th  a d d i t i o n a l  t r a i n i n g ,  which would be r e f l e c t e d  in  

lower  r e n u m e r a t i o n .

As shown in  t h e  second  p a n e l  o f  T a b le  4 . 7 ,  EDUCATION and 

ED_GROWTH a r e  p o s i t i v e l y  c o r r e l a t e d  w i t h  t h e  t h r e e  m e a s u re s  o f  

o c c u p a t i o n a l  e a r n i n g s  v a r i a t i o n  (S_PRIME_Y1, S_PRIME_Y2, and 

SJWAGES). The s i g n i f i c a n t  c o e f f i c i e n t s  s u p p o r t  t h e  n o t i o n  

t h a t  a t  l e a s t  a p o r t i o n  o f  t h e  o b s e rv e d  v a r i a t i o n  in  e a r n i n g s  

i s  a b i l i t y - r e l a t e d .  W i th o u t  c o n t r o l l i n g  f o r  d i f f e r e n c e s  i n  

e d u c a t i o n  among w o r k e r s ,  c o e f f i c i e n t s  m e asu r in g  t h e  r i s k -  

r e l a t e d  d i s p e r s i o n  in  e a r n i n g s  w i l l  be o v e r e s t i m a t e d .

T a b le  4 .8  d i s p l a y s  c o r r e l a t i o n s  among t h e  v a r i a b l e s  

w i t h i n  each  s e t  o f  a d d i t i o n a l  e x p l a n a t o r y  t e rm s  b e in g  c o n ­

s i d e r e d .  High c o r r e l a t i o n s  be tween most  o f  t h e  v a r i o u s  e d u c a ­

t i o n  m e as u re s  a r e  e v i d e n t  i n  t h e  f i r s t  p a n e l .  Only t h o s e  

e n t r i e s  r e l a t i n g  o c c u p a t i o n - w i d e  e d u c a t i o n  l e v e l s  and e n t r a n t  

s c h o o l i n g  a t t a i n m e n t  a r e  b a r e l y  s i g n i f i c a n t ,  c o n f i r m i n g  t h e  

weak r e l a t i o n s h i p  u n co v e red  above be tween t h e  o c c u p a t i o n - w i d e  

m e asu re s  and t h o s e  s p e c i f i c  t o  e n t r a n t s .

4 . 3 . 3  Labor F o rc e  P a r t i c i p a t i o n

T h i s  e lem e n t  m ig h t  s e r v e  a s  a s h o r t - h a n d  f o r  a  number o f  

o v e r l a p p i n g  f a c t o r s .  C a r e e r s  o b v i o u s l y  s e r v e  a s  t h e  v e h i c l e  

by which i n d i v i d u a l s  a r r a n g e  t h e i r  l a b o r - l e i s u r e  d e c i s i o n s  —
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TABLE 4 .8
SIMPLE CORRELATIONS BETWEEN THE OTHER INDEPENDENT VARIABLES 

ED GROWTH ED ENT1 ED ENT1 GROWTH ED ENT2 ED ENT2 GROWTH ED ENT3 ED ENT3 GROWTH

.9 7 .2 4 .2 1 .1 8 .1 5 .1 9 .1 6 EDUCATION

.2 4 .2 3 .1 7 .1 6 .1 8 .1 7 ED_GROWTH

WEEKS_WKD .4 1 .9 7 .9 2 .9 0 .8 2 .8 2 ED_ENT1

AGE - . 0 4 .0 0 .9 0 .9 3 .8 1 .8 6 ED_ENTl_GROWTH

AGE_GRQWTH - . 0 4 - . 0 2 1 .0 0 .9 7 .8 9 .8 7 ED_ENT2

EXPERIENCE - . 0 7 .0 2 .9 8 .9 7 .8 7 .9 1 EDENT2GROWTH

EXP_GROWTH - . 0 5 - . 0 2 .9 1 .9 3 .9 3 .9 7 ED_ENT3

HOURS_WKD WEEKS
_WKD

AGE AGE_GROWTH EXPERIENCE

r(SOUTH _SHARE, SMSA_SHARE). = - . 2 0

S HOURS S WEEKS FEDERAL SHARE

UNEMPLOXED_SHARE .5 3  .3 1  - . 0 2
S HOURS .2 2  - . 1 2



I

some c a r e e r s  a f f o r d  more l a b o r  f o r c e  a t t a c h m e n t  w h i l e  o t h e r s  

r e s u l t  i n  l e s s  t im e  s p e n t  i n  t h e  l a b o r  m a rk e t  o ver  t h e  l i f e  

c y c l e .  R a te s  o f  r e t u r n  t o  an o c c u p a t i o n  ( g ro s s  o f  f r i n g e  

b e n e f i t s  and n e t  o f  t a x e s )  t h e r e f o r e  s h o u ld  be m easured  w i th  

one u n i t  o f  l a b o r  s u p p ly  ( e . g . ,  one hour)  a s  a n u m e r a i r e .  

F r i n g e  b e n e f i t  d a t a  and t a x  d a t a  were u n a v a i l a b l e ,  however .  

Wage and s a l a r y  d a t a  p e r  manhour were a l s o  n o t  r e c o r d e d  and 

c o n s t r u c t i o n  o f  such a m easure  w i th  t h e  i n f o r m a t i o n  a v a i l a b l e  

a t  hand would l i k e l y  p ro d u c e  b i a s e d  c o e f f i c i e n t s .  I n s t e a d ,  

HOURS_WKD (h o u rs  worked p e r  week on t h e  job)  and WEEKS_WKD 

( a n n u a l  weeks worked) a r e  i n c l u d e d  d i r e c t l y  a s  v a r i a b l e s  on 

t h e  r i g h t  hand s i d e .

I d e a l l y ,  a m easure  o f  y e a r s  worked in  t h e  o c c u p a t i o n  

m ig h t  a l s o  have been i n c l u d e d .  I n s t e a d ,  l a b o r  f o r c e  e x p e r i ­

en ce  te rms  a s  measured  by mean age  o f  worker  (AGE, AGE_GROWTH)

o r  by t h e  s y n t h e t i c a l l y  c r e a t e d  e x p e r i e n c e  te rm  (EXPERIENCE,
1 37EXP_GROWTH) d e s c r i b e d  e a r l i e r  a r e  i n c l u d e d .  To t h e  d e g re e

t h a t  some o c c u p a t i o n s  in  t h e  same p e r i o d  had n o t  y e t  "m atu red"  

b u t  were  s t i l l  u n d e rg o in g  e x p a n s i o n ,  t h i s  e f f e c t  would a l s o  be 

c a p t u r e d  by th e  age and e x p e r i e n c e  t e rm s .

The t h i r d  s e t  o f  v a r i a b l e s  i n  T a b le  4 .6  c o n t a i n s  t h e  s i x  

a l t e r n a t i v e  m ea su re s  o f  l a b o r  f o r c e  p a r t i c i p a t i o n .  What i s  

im m e d ia te ly  e v i d e n t  when exam in ing  t h e  d a t a  i s  t h e  r e l a t i v e l y  

h ig h  d e g r e e  o f  d i s p e r s i o n  r e f l e c t e d  by most  o f  t h e  m e a s u re s .  

Between 1960 and 1967,  f o r  exam ple ,  h o u r s  worked and weeks 

worked i n c r e a s e d  o v e r a l l ,  c o n f i r m in g  th e  t i g h t  l a b o r  m ark e t  

c o n d i t i o n s  e x h i b i t e d  i n  T a b le  4 . 3 .  I f  i t  i s  assumed f o r  t h e
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moment t h a t  b o th  m e a s u re s  a r e  d i s t r i b u t e d  n o r m a l l y ,  however ,  

a p p l y i n g  a 95 p e r c e n t  c o n f i d e n c e  i n t e r v a l  would s u g g e s t  t h a t  

t h e  change  in  h o u r s  worked may have  v a r i e d  be tw een  an e i g h t -  

hour  d e c l i n e  i n  some o c c u p a t i o n s  and an e i g h t - h o u r  i n c r e a s e  i n  

o t h e r s .  S i m i l a r l y ,  weeks worked may have  sh runk  by a b o u t  f o u r  

weeks i n  some s e c t o r s  and r i s e n  by n e a r l y  s i x  weeks i n  o t h e r s .

The age  and e x p e r i e n c e  t e rm s  a l s o  i n c r e a s e d  d u r i n g  th e

p e r i o d ,  r e s u l t s  which were somewhat s u r p r i s i n g  a t  f i r s t

g l a n c e .  By 1967,  one m ig h t  have  e x p e c t e d  t h e  i n i t i a l  c o h o r t

o f  t h e  baby boom t o  have  e n t e r e d  t h e  l a b o r  f o r c e ,  t e n d i n g  t o

b r i n g  down t h e  work ing  a g e .  M oreover ,  a g e n e r a l  t r e n d  toward

a low er  r e t i r e m e n t  age  was a l r e a d y  underway a s  t h e  q u a l i f y i n g

age  f o r  r e d u c e d  S o c i a l  S e c u r i t y  b e n e f i t s  d ropped  i n  1961 from
13865 y e a r s  o f  age  t o  62 .  C o u n t e r a c t i n g  t h e s e  e f f e c t s ,  how ever ,  

were t h e  t i g h t  l a b o r  m a r k e t  c o n d i t i o n s  o f  1967 and t h e  e x ­

p a n d in g  manpower r e q u i r e m e n t s  o f  t h e  war e f f o r t  a s  American 

t r o o p s  were  f i r s t  s e n t  t o  V ie tnam  in  l a r g e  num bers .  The armed 

f o r c e s  s ip h o n e d  o f f  most  p o t e n t i a l  l a b o r  f o r c e  e n t r a n t s ,  i n  

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

e m p lo y e r s  t o  p r o v i d e  even  g r e a t e r  b e n e f i t s  t o  w o rk e r s  who may 

have  o t h e r w i s e  o p t e d  f o r  r e t i r e m e n t .  In  a d d i t i o n ,  t o  f u r t h e r

su p p le m e n t  l a b o r  s t o c k s ,  s e c o n d a r y  w o rk e r s  were p r o b a b l y
139in d u ce d  i n t o  t h e  l a b o r  m a rk e t  i n  r e c o r d  num bers .

The t h i r d  p a n e l  o f  T a b le  4 .7  d i s p l a y s  how w e l l  t h e  l a b o r  

m a r k e t  v a r i a b l e s  c o r r e l a t e  w i t h  t h e  key i n c o m e / r e t u r n  v a r i ­

a b l e s .  The WEEKS_WKD and HOURS_WKD te rm s  a r e  s i g n i f i c a n t l y  

r e l a t e d  a good p o r t i o n  o f  t h e  t i m e ,  s u g g e s t i n g  t h a t  t h e s e
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f a c t o r s  a r e  a l r e a d y  a c c o u n te d  f o r  i n  t h e  key v a r i a b l e s .

I n c l u d i n g  WEEKS_WKD and HOURS_WKD i n  t h e  r e g r e s s i o n  t h e n  w i l l  

p a r t i t i o n  t h e  v a r i a t i o n  o t h e r w i s e  a c c o u n te d  f o r  by t h e  key 

i n c o m e / r e t u r n  v a r i a b l e s  i n t o  v a r i a t i o n  in  l a b o r  f o r c e  p a r t i c i ­

p a t i o n  and in  r a t e s  o f  r e t u r n  among o c c u p a t i o n s .  The d a n g e r ,

o f  c o u r s e ,  by i n c l u d i n g  t h e  l a b o r  f o r c e  f a c t o r s  i s  t h a t  m u l t i -

c o l l i n e a r i t y  may r e n d e r  a l l  r e l a t e d  te rm s  s t a t i s t i c a l l y  i n s i g ­

n i f i c a n t .

T a b le  4 .7  a l s o  shows t h a t  age  and e x p e r i e n c e  v a r i a b l e s  

a r e  i n s i g n i f i c a n t l y  r e l a t e d  t o  a l l  b u t  one o f  t h e  income

s p e c i f i c a t i o n s  (WAGES). Mean wages grew f a s t e r  i n  c a r e e r s  

whose l i f e t i m e  l a b o r  f o r c e  t e n u r e  e x te n d e d  more r a p i d l y .  Con­

c e i v a b l y ,  t h i s  i s  a r e s u l t  o f  t h e  a g in g  p r o c e s s  o f  o c c u p a ­

t i o n s ;  new o c c u p a t i o n s  a r e  l i k e l y  t o  a t t r a c t  you n g e r  w o rk e r s  

a t  f i r s t .  As t h e s e  o c c u p a t i o n s  " m a t u r e , "  o l d e r  members

a p p ro a ch  p r im e  a g e ,  t h e  peak  o f  i n d i v i d u a l  e a r n i n g s  p a t h s .

The r em a in in g  income te rm s  in  T ab le  4 .7  a r e  age  s p e c i f i c  

an d ,  t h u s ,  would n o t  be e x p e c t e d  t o  c o r r e l a t e  w e l l  w i th  t h e  

age  and e x p e r i e n c e  te rm s  which d e s c r i b e  l i f e t i m e  c a r e e r  o p p o r ­

t u n i t i e s .

As w i th  e d u c a t i o n ,  e x p e r i e n c e  may a l s o  e x p l a i n  a p o r t i o n  

o f  income d i s p e r s i o n  which i s  n o t  r i s k - r e l a t e d .  For t h i s

r e a s o n ,  s im p le  c o r r e l a t i o n s  o f  t h e  e x p e r i e n c e  and t h e  m one ta ry  

r i s k  t e rm s  a r e  d i s p l a y e d  i n  t h e  second  p a n e l  o f  T a b le  4 . 7 .  

L i k e w is e ,  c o r r e l a t i o n s  w i th  t h e  age v a r i a b l e s  a r e  shown, s i n c e  

c h r o n o l o g i c a l  age may s e r v e  a s  a p ro x y  f o r  e x p e r i e n c e .  U n l ik e  

w i th  e d u c a t i o n ,  however ,  t h e  c o e f f i c i e n t s  f o r  b o th  s e t s  o f
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d a t a  i n d i c a t e  t h e  a b s e n c e  o f  a s t r o n g  t i e  ( a l t h o u g h  t h i s  may 

be masked by t h e  p r e s e n c e  o f  o t h e r  i n t e r v e n i n g  r e l a t i o n s h i p s ) .

The lower  t r i a n g l e  in  t h e  f i r s t  p a n e l  o f  T a b le  4 .8  

d e p i c t s  t h e  c o r r e l a t i o n s  among th e  l a b o r  f o r c e  p a r t i c i p a t i o n  

v a r i a b l e s .  As can  be s e e n ,  HOURS_WKD and WEEKS_WKD e x h i b i t  a 

h i g h  c o r r e l a t i o n ,  a s  do t h e  age and e x p e r i e n c e  t e r m s .  The 

form er  i s  p r o b a b l y  an o u tg ro w th  o f  t h e  sample  s p e c i f i c a t i o n .  

As c o n s t r u c t e d ,  t h e  d a t a  c o n s i s t  o f  i n d i v i d u a l s ,  most  o f  whom 

a r e  p r im a r y  w o rk e rs  w i th  j o b s  p r o v i d i n g  l i m i t e d  o p p o r t u n i t i e s  

t o  t r a d e  o f f  i n t e n s i v e  (HOURS_WKD) v e r s u s  e x t e n s i v e  

(WEEKSJWKD) m a r g in s .  The s t r o n g  p o s i t i v e  r e l a t i o n s h i p  between 

t h e  two m a rg in s  i s  g o v e rn e d  by t h e  i n c l u s i o n  i n  t h e  sample  o f  

unemployed i n d i v i d u a l s  (more l i k e l y  t o  be found i n  s t a g n a n t  

o c c u p a t i o n s )  f o r  whom HOURS_WKD i s  s e t  e q u a l  t o  z e r o  and 

WEEKS_WKD below 52 weeks.

The age and e x p e r i e n c e  te rm s  a r e  h i g h l y  c o r r e l a t e d  

b e c a u s e  any e x t e n s i o n  o f  t h e  c h r o n o l o g i c a l  age  o f  w o rk e r s  must  

a l s o  n e c e s s a r i l y  i n c r e a s e  e x p e r i e n c e  o r  l a b o r  f o r c e  t e n u r e ,  

u n l e s s  s c h o o l i n g  r a i s e s  t h e  a v e r a g e  age  o f  e n t r a n t s .  As n o te d  

a b o v e ,  o v e r a l l  e d u c a t i o n a l  a t t a i n m e n t  i n c r e a s e d  somewhat 

be tw een  1960 and 1967,  b u t  a p p a r e n t l y  n o t  so  r a p i d l y  a s  t o  

undo t h e  p o s i t i v e  r e l a t i o n s h i p  be tween  c h r o n o l o g i c a l  age  and 

l a b o r  f o r c e  ag e .

4 . 3 . 4  Labor  M arket  I m p e r f e c t i o n s

I n c o r p o r a t i n g  t h e  above v a r i a b l e s  a lo n e  i n t o  t h e  

a n a l y s i s ,  t h o u g h ,  would be i n s u f f i c i e n t  t o  m easure  l a b o r  f o r c e  

p a r t i c i p a t i o n  a s s o c i a t e d  w i th  d i f f e r e n t  o c c u p a t i o n s
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c o r r e c t l y .  T h i s  i s  b e c a u s e  th e  l a b o r  f o r c e  v a r i a b l e s  i n c l u d e d  

t h u s  f a r  d e s c r i b e  o b s e rv e d  l a b o r  f o r c e  p a r t i c i p a t i o n ,  t h e  o u t ­

comes o f  b o th  d e r i v e d  m a rk e t  demand f o r  s p e c i f i c  k i n d s  o f  

l a b o r  and l a b o r  s u p p ly  r e s p o n s e .  I n d i v i d u a l s  may p r e f e r  t o  

work l o n g e r  weekly  h o u r s  a n d / o r  more weeks p e r  y e a r  b u t  may be 

u n a b le  t o  do so  b e c a u s e  o f  i n s t i t u t i o n a l  c o n s t r a i n t s  —  e . g . ,  

u n io n  c o n t r a c t s ,  p e n s io n  and r e t i r e m e n t  age r e s t r i c t i o n s ,  

e t c .  — t h a t  l i m i t  t h e i r  l a b o r  s u p p l y .  Em ployers  may f a c e  

s i m i l a r  r e s t r i c t i o n s  on t h e i r  demand f o r  c e r t a i n  t y p e s  o f  

l a b o r  b e c a u s e  o f  minimum wage l a w s ,  o v e r t im e  p r o v i s i o n s ,  l a b o r  

i m m o b i l i t y ,  e t c .

To t a k e  a c c o u n t  o f  t h e  d e g r e e  t o  which m ark e t  i m p e r f e c ­

t i o n s  may have  p l a y e d  a r o l e  i n  v a r i a t i o n  i n  l a b o r  f o r c e  p a r ­

t i c i p a t i o n  among o c c u p a t i o n s ,  a s e r i e s  o f  f a c t o r s  s e r v i n g  a s  

p r o x i e s  f o r  t h e s e  e f f e c t s  were e n t e r e d  i n t o  t h e  r e g r e s s i o n  

e q u a t i o n s .  As s u g g e s t e d  by th e  a n a l y s i s ,  t h e  d e g r e e  o f  u n io n ­

i z a t i o n  in  an o c c u p a t i o n  d u r i n g  t h e  p e r i o d  1960-1967 would be
140i n f l u e n t i a l  in  d e t e r m i n i n g  o b s e rv e d  l a b o r  s u p p ly .  Union

membership d a t a  was a v a i l a b l e  o n ly  i n  t h e  1967 SEO. Thus ,  i t  

a p p e a r s  in  i t s  s t a t i c  form in  t h e  r e g r e s s i o n s  (UNION_SHARE) and 

c o u l d  be i n t e r p r e t e d  t o  imply t h a t ,  c e t e r i s  p a r i b u s ,  o c c u p a ­

t i o n s  w i th  l a r g e  u n io n  membership  w i l l  e x h i b i t  l e s s  s e n s i ­

t i v i t y  t o  l a b o r  m a r k e t  c o n d i t i o n s .

To model employer  r e s p o n s e s  t o  such c o n s t r a i n t s ,  two 

m e asu re s  o f  l o c a t i o n a l  s h i f t s  a r e  i n c l u d e d  —  e m p lo y e r -  

s p o n so re d  moves t o  l a r g e r  r e g i o n a l  l a b o r  m a r k e t s  (SMSA_SHARE, 

th e  change  in  t h e  p r o p o r t i o n  o f  t h e  o c c u p a t i o n  members w i t h i n
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SMSAs) and from h ig h -w ag e  a r e a s  t o  t h e  South  (SOUTH_SHARE, th e  

change  in  t h e  f r a c t i o n  o f  o c c u p a t i o n  members r e s i d i n g  in  t h e  

S o u t h ) .  Over t im e ,  t h e  l o c u s  o f  a v a i l a b l e  j o b s  s h i f t  t o  where 

l a r g e r  p o o l s  o f  manpower a r e  c o n c e n t r a t e d ,  w i t h i n  SMSAs, and 

t o  where wages h i s t o r i c a l l y  have  been lo w e r ,  i n  t h e  S o u th e rn  

U n i t e d  S t a t e s .

The f o u r t h  s e t  o f  e n t r i e s  i n  T a b le  4 .6  d e s c r i b e  t h e  means

and m easu re s  o f  d i s p e r s i o n  f o r  t h e  above v a r i a b l e s .  On

a v e r a g e ,  in  1967,  u n i o n i z e d  members com pr ised  a b o u t  31 p e r c e n t

o f  each  o c c u p a t i o n .  T h i s  e s t i m a t e  m ig h t  ap p e a r  somewhat

i n f l a t e d  u n t i l  i t  i s  r e c a l l e d  t h a t  t h e  d a t a  measure  l a b o r

f o r c e  s t a t u s  f o r  w h i t e  m a le s  o n l y .  Union membership  f o r  1958

shows t h a t  in  t h e  U n i te d  S t a t e s  r o u g h ly  18 .3  m i l l i o n  w o rk e rs
142b e lo n g e d  t o  u n i o n s ,  and a b o u t  3 .3  m i l l i o n  were  women. S in c e  

t h e  t o t a l  c i v i l i a n  l a b o r  f o r c e  a t  t h e  t im e  amounted t o

6 8 .6  m i l l i o n ,  o f  which a b o u t  30 p e r c e n t  were  women, t h e  p r o ­

p o r t i o n  o f  u n i o n i z e d  male w o rk e rs  would be  a b o u t  t h e  same a s  

c o n t a i n e d  in  T a b le  4 . 6 .

The SMSA v a r i a b l e  mean r e f l e c t s  t h e  g r a d u a l  c o n c e n t r a t i o n  

o f  economic a c t i v i t y  i n  u r b a n i z e d  r e g i o n s ,  and i t s  l i m i t e d  

v a r i a t i o n  i n d i c a t e s  t h a t  few o c c u p a t i o n s  were d i f f e r e n t i a l l y  

im p ac ted  by t h i s  movement.  The SOUTH v a r i a b l e ,  however ,  

a p p e a r s  w i th  o t h e r  t h a n  th e  h y p o t h e s i z e d  s i g n ,  s u g g e s t i n g  a 

d i f f e r e n t  i n t e r p r e t a t i o n  f o r  t h e  te rm  from t h a t  s u p p l i e d  

above .  While  em p lo y e rs  a r e  m o t i v a t e d  t o  m in im ize  l a b o r  c o s t s  

( o t h e r  t h i n g s  b e in g  e q u a l )  by s h i f t i n g  t h e i r  l o c u s  o f  o p e r a ­

t i o n  t o  t h e  S o u th ,  i n d i v i d u a l s  s e e k in g  t o  maximize l a b o r
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income have  an e q u a l  i n c e n t i v e  t o  l e a v e  t h e  South  and p u r s u e  

employment i n  t h e  N o r th  o r  Mid-West .  D e te rm in in g  which f lo w  

was g r e a t e r  d u r i n g  t h e  1960-1967 p e r i o d  i s  an e m p i r i c a l  q u e s ­

t i o n .  In  a l l  l i k e l i h o o d ,  g i v e n  t h e  d e c l i n i n g  r o l e  o f  un­

employment t h e n ,  e m p lo y e r s  m ig h t  have  e x p e r i e n c e d  g r e a t e r  r i s k  

by u n d e r t a k i n g  a g e o g r a p h i c a l  move t h a n  would have  i n d i v i d u a l  

w o r k e r s .  A n o th e r  p l a u s i b l e  e x p l a n a t i o n  f o r  t h e  i n c o r r e c t  s i g n  

on t h e  v a r i a b l e  mean m ig h t  a g a i n  be r e l a t e d  t o  t h e  sam ple  

d e s i g n  — i t s  l i m i t a t i o n  t o  w h i t e  n o n fa rm  m a le s .  C o n c e iv a b ly ,  

a l e s s  r e s t r i c t i v e  g r o u p in g  m ig h t  have  p ro d u c e d  a  r e v e r s a l  i n  

t h e  s i g n ,  p a r t i c u l a r l y  s i n c e  i t s  p r e s e n t  sample  mean i s  i n s i g ­

n i f i c a n t l y  d i f f e r e n t  f rom z e r o .

T a b le s  4 .7  and 4 .8  c o n t a i n  c o r r e l a t i o n s  be tw een  t h e  

UNION_SHARE, SMSA_SHARE, and SOUTH_SHARE v a r i a b l e s  and t h e  key 

i n c o m e / r e t u r n  v a r i a b l e s ,  and be tw een  t h e  SOUTH_SHARE and 

SMSA_SHARE v a r i a b l e s .  (The UNION_SHARE v a r i a b l e  i s  n o t  

i n c l u d e d  i n  T a b le  4 .8  b e c a u s e  b o th  i t s  p u r p o s e  in  t h e  a n a l y s i s  

and i t s  s t r u c t u r e  d i f f e r  f rom t h e  o t h e r  two f a c t o r s  i n  t h i s  

s e t . )  Most o f  t h e s e  c o r r e l a t i o n s  a r e  i n s i g n i f i c a n t ,  w i t h  t h e  

e x c e p t i o n  o f  SMSA_SHARE and t h e  mean e n t r a n t  wage t e r m s ,  and 

t h e  SMSA_SHARE and SOUTH_SHARE v a r i a b l e s .  The UNION te rm  

p r o b a b l y  showed no w e l l - d e f i n e d  r e l a t i o n s h i p  b e c a u s e  a s  c o n ­

s t r u c t e d  i t  would o n ly  a f f e c t  income l e v e l s  a c r o s s  o c c u p a t i o n s  

b u t  n o t  r a t e s  o f  c h a n g e .  As c o u l d  a l s o  be a n t i c i p a t e d  from 

t h e  e a r l i e r  d i s c u s s i o n ,  i n c r e a s e d  movement i n t o  l a r g e  l a b o r  

m a r k e t s  g o e s  h a n d - i n - h a n d  w i t h  t h e  d e p a r t u r e  o f  y o u n g e r  

w o r k e r s  from t h e  S o u th .  E n t r a n t  wages  r o s e  s i g n i f i c a n t l y  more
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s lo w ly  in  l a b o r  markets , ,  which grew more r a p i d l y  d u r in g  t h i s  

p e r i o d ,  t h o u g h ,  s u g g e s t i n g  e i t h e r  t h a t  incoming  w o r k e r s  o v e r ­

e s t i m a t e d  t h e  a v a i l a b l e  o p p o r t u n i t i e s  a w a i t i n g  them in  l a r g e r  

m e t r o p o l i t a n  a r e a s  and s u f f e r e d  low er  incomes  a s  a  r e s u l t ,  o r  

a l t e r n a t i v e l y ,  t h a t  m i g r a t i o n  o f  e n t r a n t s  t o  SMSAs e x a c c e r -  

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

t h e  l a t e  1960s  when many younger  men were d r a f t e d .

4 . 3 . 5  Labor  M arke t  R i s k i n e s s

The l a b o r  m a rk e t  v a r i a b l e s  d i s c u s s e d  above do n o t  c a p t u r e  

t h e  nonm one ta ry  a s p e c t s  o f  r i s k  a s s o c i a t e d  w i th  d i f f e r e n t  

o c c u p a t i o n s .  Changes  i n  t h e  demand f o r  f i n a l  p r o d u c t s  may

r e q u i r e  f ew er  (or  an i n c r e a s e d  amount  o f )  l a b o r  i n p u t s ,  f o r  

exam ple ,  p a r t i c u l a r l y  i f  wages  a r e  s t i c k y  in  t h e  downward

d i r e c t i o n .  In  t h e  s h o r t  r u n ,  a s  t h e  l a b o r  m a rk e t  a d j u s t s ,

t h i s  i s  l i k e l y  t o  be r e f l e c t e d  in  i n c r e a s e d  unemployment o r  in  

a g r e a t e r  v a r i a b i l i t y  i n  h o u r s  worked o r  weeks  worked .  The 

o c c u p a t i o n - s p e c i f i c  unemployment r a t e  (UNEMPLOYED_SHARE), and 

th e  v a r i a t i o n  in  weeks worked (S_WEEKS) and i n  h o u r s  worked 

(S_HOURS), t h e r e f o r e ,  a p p e a r  a s  i n d e p e n d e n t  v a r i a b l e s  t o  c a p ­

t u r e  any r i s k i n e s s  n o t  d i r e c t l y  m easu red  by t h e  wage v a r i a n c e  

t e rm .

Employees  in  t h e  p u b l i c  s e c t o r  a r e  g e n e r a l l y  exempt from 

t h e s e  e f f e c t s .  C i v i l  S e r v i c e  r e g u l a t i o n s  t y p i c a l l y  p r o h i b i t  

o f f i c i a l s  f rom d i s m i s s i n g  g o vernm en t  em ployees  " w i t h o u t  

c a u s e . "  Thus ,  some o f  t h e  a f o r e m e n t i o n e d  a s p e c t s  o f  r i s k  can  

be  o f f s e t .  To c a p t u r e  t h e  u n iq u e  s t a t u s  g r a n t e d  p u b l i c

w o r k e r s ,  t h e  change  i n  t h e  p r o p o r t i o n  o f  w o rk e r s  i n  each  o cc u ­
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p a t i o n  employed by th e  f e d e r a l  g o v e rn m en t ,  FEDERAL_SHARE, was 

e n t e r e d  i n  t h e  r e g r e s s i o n s .

Another dim ension o f  r i s k  th a t  i n f lu e n c e s  c a reer  c h o ic e s  

i s  the  d egree  o f  p h y s i c a l  r i s k  encou n tered  on th e  jo b .  To 

measure i t s  e f f e c t ,  th e  p r o p o r t io n  o f  workers w ith  a d i s ­

a b i l i t y  in  an o c c u p a t io n ,  DISABLED_SHARE, a s  c o n ta in e d  in  th e
143SEO i s  i n c l u d e d  m  t h e  a n a l y s i s .  T h i s  v a r i a b l e  i s  l i k e l y

t o  u n d e r e s t i m a t e  r i s k ,  how ever ,  t o  t h e  e x t e n t  t h a t  w o r k e r s  

i n j u r e d  w h i l e  engaged  in  one c a r e e r  must  s u b s e q u e n t l y  u n d e r ­

t a k e  o t h e r  k i n d s  o f  work .  About 10 p e r c e n t  o f  t h e  work f o r c e  

i n  t h e  1967 sam ple ,  a c c o r d i n g  t o  T a b le  4 . 6 ,  s u f f e r e d  from some 

h e a l t h - r e l a t e d  d i s a b i l i t y .

The f i f t h  s e t  o f  t e rm s  d i s p l a y e d  in  T a b le  4 .6  r e f e r  t o  

t h e  s u p p le m e n t a r y  r i s k  m e a s u re s  c o v e r e d  a b o v e .  The unemploy­

ment r a t e  f o r  w h i t e  m a le s  showed no chan g e  o v e r  t h e  p e r i o d ,  

r e i n f o r c i n g  a  common b e l i e f  t h a t  o t h e r  s eg m en ts  o f  t h e  l a b o r  

f o r c e  a l o n e  ( e . g . ,  s e c o n d a r y  w o rk e rs )  a r e  im p ac ted  d i f f e r e n ­

t i a l l y  by ch an g e s  i n  unemployment c o n d i t i o n s .  The S_HOORS and 

S_WEEKS te rm s  t a k e n  t o g e t h e r  g i v e  e v i d e n c e  t o  t h e  l a b o r  s h o r t ­

a g e s  t h a t  were  p r o b a b l y  e x p e r i e n c e d  i n  some s e c t o r s  by 1967.  

S in c e  m ost  o f  t h e  w o rk e r s  i n  t h e  sample  were p r o b a b l y  employed 

f u l l - t i m e  t o  b e g i n  w i t h ,  t h e  s t a n d a r d  d e v i a t i o n  i n  a n n u a l  

weeks worked c o u ld  o n ly  have  been r e d u c e d  a s  t h o s e  n o t  w ork ing  

52 weeks p e r  y e a r  a t  t h e  s t a r t  o f  t h e  d e ca d e  began  d o in g  s o .  

I n  c o n t r a s t ,  l a r g e r  v a r i a t i o n  in  weekly  h o u r s  c o u ld  a l s o  be 

e x p e c t e d  by t h e  end o f  t h e  p e r i o d  a s  a  g r e a t e r  number o f  

w o rk e rs  were employed o v e r  t im e .
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The f r a c t i o n  o f  t h e  l a b o r  f o r c e  on th e  c i v i l i a n  f e d e r a l

p a y r o l l ,  a s  m easured  by t h e  d a t a ,  b a r e l y  changed  b e tw een  1960

and 1967.  In  some s e n s e ,  t h i s  r e s u l t  i s  s u r p r i s i n g  s i n c e  t h e

e n a c tm e n t  o f  many new s o c i a l  p rog ram s  a f t e r  1964 would a p p e a r

t o  have  r e q u i r e d  an e x p a n s io n  i n  c i v i l i a n  f e d e r a l  
144p e r s o n n e l .  S e v e r a l  e x p l a n a t i o n s  f o r  t h e  a b s e n c e  o f  a

c h a n g e ,  th o u g h ,  seem r e a s o n a b l e .  F i r s t  o f  a l l ,  t h e  l a c k  o f  a 

change  d o es  n o t  imply t h a t  no h i r i n g  a t  a l l  took  p l a c e ,  o n ly  

t h a t  t h e  f e d e r a l  s h a r e  o f  t h e  l a b o r  f o r c e  d i d  n o t  grow. The 

f e d e r a l  governm ent  may have  p l a c e d  a h i g h e r  p r i o r i t y  i n  s a t i s ­

f y i n g  i t s  m i l i t a r y  manpower n e e d s  and ,  t h e r e f o r e ,  may have  

l i m i t e d  f e d e r a l  c i v i l i a n  h i r i n g  r e q u e s t s  a t  t h e  t i m e .  A l s o ,  

t h e  r e s u l t  shown in  T a b le  4 .6  a p p l i e s  t o  w h i te  m a le s  o n l y ;  t h e

f e d e r a l  governm ent  may have  c o n s c i o u s l y  p rom oted  t h e  em ploy-
145ment o f  nonwhxtes  and women d u r in g  t h i s  p e r i o d .  One o t h e r

p o s s i b i l i t y  i s  t h a t  some w h i t e  m a le s  were b id  away from t h e  

t r a d i t i o n a l l y  lo w -p a y in g  f e d e r a l  s e c t o r  by p r i v a t e  em p lo y e rs  

p a y in g  h i g h e r  wages ,  o f f s e t t i n g  any g a i n s  i n  f e d e r a l  employ­

ment  which m igh t  o t h e r w i s e  have  o c c u r r e d .

The l a s t  m a jo r  p a n e l s  o f  T a b le s  4 .7  and 4 .8  show how w e l l  

t h e s e  m e a su re s  o f  r i s k  c o r r e l a t e  w i th  t h e  key m o n e ta ry  r i s k  

t e rm s  and w i th  each  o t h e r .  S u r p r i s i n g l y ,  o n ly  one o f  t h e  f i v e  

f a c t o r s  c o n s i d e r e d  h e r e ,  S_HOURS, i s  s i g n i f i c a n t l y  c o r r e l a t e d  

w i t h  t h e  i n c o m e / r i s k  v a r i a b l e s .  The l i m i t e d  v a r i a t i o n  o f  t h e  

o t h e r  n o n p e c u n ia r y  r i s k  t e rm s  n o te d  above ( i n  T a b le  4 .6 )  p r o b ­

a b l y  a c c o u n t s  f o r  t h e  a b s e n c e  o f  any o t h e r  r e l a t i o n s h i p .  Most 

o f  t h e s e  v a r i a b l e s ,  however ,  a r e  s t r o n g l y  r e l a t e d  t o  each
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o t h e r .  (DISABLED_SHARE i s  n o t  c o n s i d e r e d  in  T a b le  4 .8  b e ca u s e  

o f  i t s  s t a t i c  f o r m u l a t i o n . )  As d e p i c t e d  in  T a b le  4 . 8 ,  t h e  

s i g n s  on the  s t a t i s t i c a l l y  s i g n i f i c a n t  c o e f f i c i e n t s  a r e  f a i r l y  

s t r i g h t f o r w a r d  t o  e x p l a i n .  O c c u p a t io n s  e x p e r i e n c i n g  w id e r  

unemployment  show g r e a t e r  v a r i a t i o n  i n  h o u r s  and weeks o f  work 

by members b e c a u s e  t h e  unemployment s p e l l s  a r e  f a c t o r e d  i n t o  

t h e  c o m p u ta t io n  o f  t h e  v a r i a n c e s .

4 . 3 . 6  F am ily  R e s o u r c e s

F am ily  w e a l th  o r  i t s  p ro x y  f a m i l y  income (FAM_INCOME) may 

d i c t a t e  t o  some e x t e n t  t h e  amount o f  human c a p i t a l  an i n d i v i d ­

u a l  p u r c h a s e s ,  and t h u s  t h e  c a r e e r  p u r s u e d .  Becker  h y p o th e ­

s i z e d  t h a t  more w e l l - t o - d o  s t u d e n t s  would f a c e  fewer  c o n ­

s t r a i n t s  i n  an i m p e r f e c t  f i n a n c i a l  m a rk e t  and would ,  t h e r e ­

f o r e ,  more o f t e n  p u r s u e  c a r e e r s  r e q u i r i n g  g r e a t e r  s e l f -  
146i n v e s t m e n t .  W e a l t h i e r  p e r s o n s ,  th o u g h ,  w i l l  a l s o  t e n d  to

p r e f e r  r i s k i e r  c a r e e r s  ( i n  t h e  m o n e ta ry  s e n s e ) , i f  t h e y  a r e
147s u b j e c t  t o  d e c r e a s i n g  a b s o l u t e  r i s k  a v e r s i o n .  On b a l a n c e ,

i t  i s  u n c l e a r  to w a rd s  what  p a t h  l a r g e r  f a m i ly  incomes a r e

l i k e l y  t o  d i r e c t  i n d i v i d u a l s .

Data  from T a b le s  4 .6  and 4 .7  o f f e r  mixed s u p p o r t  f o r

t h e s e  h y p o t h e s e s .  The mean i n c r e a s e  i n  FAM_INCOME r e g i s t e r e d

i n  T a b le  4 .6  i s  l a r g e ,  b u t  when measured  a g a i n s t  t h e  s i z a b l e

sample  v a r i a t i o n ,  i t  may be i n s u f f i c i e n t  t o  p r o v i d e  more t h a n  

weak e v i d e n c e .  T a b le  4 .7  c o n t a i n s  c o r r e l a t i o n s  o f  FAM_INCOME 

w i th  t h e  key r e t u r n  and key r i s k  v a r i a b l e s  ( s e e  l a s t  row e n t r y  

i n  each  s e c t i o n ) .  I n  b o th  i n s t a n c e s ,  f a m i ly  income i s  h i g h l y  

c o r r e l a t e d  w i th  o c c u p a t i o n - w i d e  m e asu re s  o f  wages and wage
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d i s p e r s i o n .  The c o r r e l a t i o n  be tween  f a m i ly  income and wages

i s  p r o b a b l y  n o t  t o o  i n f o r m a t i v e ,  however ,  s i n c e  wages form t h e

l a r g e r  p o r t i o n  o f  f a m i l y  income.  H igher  wages ,  t h u s ,  would

n e c e s s a r i l y  l e a d  t o  h i g h e r  f a m i l y  income.  S i m i l a r l y ,  h i g h e r

w ages ,  in  and o f  t h e m s e l v e s ,  i n c r e a s e  wage d i s p e r s i o n ;  h en ce ,

a  p o s i t i v e  c o e f f i c i e n t  c o u l d  a l s o  be a t t r i b u t a b l e  t o  a s t a t i s -  
148t i c a l  a r t i f a c t .

FAM_INCOME i s  p o o r l y  c o r r e l a t e d  w i th  t h e  e n t r a n t -  

s p e c i f i c  income t e r m s .  The a b s e n c e  o f  any r e l a t i o n s h i p  would 

a l s o  s u g g e s t  t h a t  t h e  d a t a  do n o t  s u p p o r t  t h e  h y p o t h e s i s  t h a t  

t h e  more w e l l - t o - d o  t e n d  tow ard  g r e a t e r  s e l f - i n v e s t m e n t . I t  

i s  c o n c e i v a b l e ,  however ,  t h a t  t h e  o n - t h e - j o b  t r a i n i n g  r e c e i v e d  

by some e n t r a n t s  and n o t  by o t h e r s  may mask t h e  p r e s e n c e  o f  a 

s i g n i f i c a n t  r e l a t i o n s h i p .

4 .4  REGRESSION ANALYSES

M o d e l l in g  o c c u p a t i o n  c h o i c e  g i v e n  th e  c o n s t r a i n t s  o f  t h e  

d a t a  s e l e c t e d  i s  a  d i f f i c u l t  t a s k .  A p r o p e r l y  d e f i n e d  model  

would examine th e  d e r i v e d  demand f o r  p a r t i c u l a r  k i n d s  o f  o c c u ­

p a t i o n s  and t h e  p o t e n t i a l  s u p p ly  o f  w o rk e r s  t o  t h e  same o c c u ­

p a t i o n s .  The d a t a ,  however ,  which a r e  b ased  upon h o u se h o ld  

s u r v e y  i n f o r m a t i o n ,  o m i t  any d e t a i l  which would be u s e f u l  i n  

d i r e c t l y  d e t e r m in i n g  how e m p lo y e r s  s e l e c t  t h e i r  l a b o r  

s k i l l - m i x .  Thus,  t h e  r e g r e s s i o n s  which were  run  p r i m a r i l y  

r e f l e c t  t h e  d e c i s io n - m a k i n g  o f  w o rk e rs  g iv e n  employer  c h o i c e s  

a n d ,  t o  t h e  d e g r e e  t h a t  t h e s e  r e l a t i o n s h i p s  a r e  s i m u l t a n e o u s ,  

c o u l d  be viewed a s  r e d u c e d - f o r m  ou tcom es .
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T a b le  4 .9  p r e s e n t s  r e g r e s s i o n s  a n a l y z i n g  t h e  e f f e c t s  o f  

r e t u r n  and r i s k  on c a r e e r  c h o i c e .  While n o t  p a r t i c u l a r l y  

r o b u s t ,  t h e  f i n d i n g s  a r e  s u g g e s t i v e  o f  t h e  h y p o t h e s i z e d  t r a d e ­

o f f s  be tween  r a t e s  o f  r e t u r n  and r i s k i n e s s ,  t h e  f o c u s  o f  t h i s  
149s t u d y .  In  a l l  f o u r  f o r m u l a t i o n s ,  th o u g h ,  t h e  h y p o t h e s i z e d

r e t u r n  and r i s k  r e l a t i o n s h i p s  d e v e lo p e d  in  t h e  e a r l i e r  a n a l y ­

s i s  a r e  c o n f i rm e d .  The d i s t i n g u i s h i n g  f a c t o r s  among them a r e  

t h e  c h o i c e  o f  t h e  v a r i a b l e s  i n c l u d e d  t o  d e s i g n a t e  m on e ta ry  

r e t u r n s  and r i s k .  I n  two i n s t a n c e s ,  t h e  f o c u s  i s  on e n t r a n t  

wages ,  i n  t h e  o t h e r s  on p r im e  age  e a r n i n g s  ( i n t e n d e d  t o  r e p r e ­

s e n t  o c c u p a t i o n  c a r e e r  i n c o m e s ) . A pp ea r in g  in  each  o f  f o u r  

co lumns a r e  o r d i n a r y  l e a s t - s q u a r e s  (OLS) c o e f f i c i e n t s ,  

r e s p e c t i v e  s t a n d a r d  e r r o r s ,  number o f  o b s e r v a t i o n s  c o n t a i n e d  

in  t h e  s p e c i f i c  subsam ple  used  t o  e s t i m a t e  t h e  r e g r e s s i o n  

e q u a t i o n ,  and an R^ a d j u s t e d  f o r  d e g r e e s  o f  f reedom . 

C o e f f i c i e n t s  s i g n i f i c a n t  a t  t h e  9 5 th  p e r c e n t i l e  a r e  d e n o te d

w i th  an a s t e r i s k ,  t h o s e  s i g n i f i c a n t  a t  t h e  99 p e r c e n t  l e v e l
151w i t h  two a s t e r i s k s .

2When measured  f o r  o v e r a l l  f i t  by u s in g  t h e  a d j u s t e d  R 

c r i t e r i o n ,  none o f  t h e  r e g r e s s i o n s  ap p e a r  t o  be m ark ed ly  d i f ­

f e r e n t  from t h e  o t h e r s .  A l l  f o u r  a c c o u n t  f o r  o n ly  a f r a c t i o n  

o f  t h e  o v e r a l l  v a r i a t i o n  i n  t h e  d e p e n d e n t  v a r i a b l e s .  For t h i s  

r e a s o n ,  i n s t e a d  o f  a n a l y z i n g  each  r e g r e s s i o n  i n  t u r n ,  t h e  d i s ­

c u s s i o n  o f  r e s u l t s  below f o c u s e s  i n s t e a d  on t h e  d i r e c t i o n  o f  

t h e  c o e f f i c i e n t s  o f  p a r t i c u l a r  v a r i a b l e s  a c r o s s  a l l  f o u r  

s p e c i f i c a t i o n s .
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TABLE 4.9 
REGRESSION EQUATIONS

Dependent 
iVar i a b l e :

Inde­
pendent 
V a r ia b le s :
Return

M_ENT_WAGE1

M_PRIME_Y1

M_PRIME_Y2

OCC_GROWTE

EDJ3RQWTH

HOURS_WKD

WEEKS__WKD

AGE

AGEJ3ROWTH

EXPERIENCE

UNIO N_SEARE 

SMSA_SHARE

FAM—INCOME

Risk
S_ENT_WAGE1

S_ENT_WAGE3

S_PRIME_Y1

S_PRIME_Y2

S_WEEKS

DISA3LED_SHARE

N
r 2ADJ

PCT CEANGE1 PCT CEANGE1 PCT CSANGE3

1.1  E-6 
(0.7 E-6)

0.0138 ** 
(0.0077)

-0.0033
(0.0019)

0.0021
(0.0018)

0.0197 
(0.0183)
-2 .0  E-6 
(1.1 E-6)

- 9 .2  E-7 
(7.6 E-7)

S .4 E-4 
(3.8 E-4)

(49)
.14

1.3 E-6 
(0.9 E-6)

0.0240 * 
(0.0104)
0.0233

(0.0127)
- 4 .7  E-4 
(3.9 E-4)

0 .0022
(0 . 0012)

-0.0283*
(0.0140)

-1 .2  E-6 
(0.3 E-6)

- 1 .4  E-6
(0.8 E-6)

8.2 E-7 
(6.9 E-7)

0.0017 * 
(0.0008)

(49)
.10

4.0 E-7 
(3.7 E-7)

0.0031
(0.0019)

- 4 .4  E-4 
(2.6 E-4)
-0.0017
(0.0009)

0.0012
(0.0009)
0.0024

(0 . 0021)

-5 .3  E-7 
(4.4 E-7)

-0.0076
(0.0069)

(77)
.11

PCT CHANGE3

2.5 E-7 
(2.5 E-7)

0.0081 ** 
(0.0025)
0.0079 * 

(0.0034)
- 1 .4  E-4 
(0 .9 E-4)

-0.011-7**
(0.0032)

0 .0 0 2 0
(0.0014)

-2 .3  E-7 
(2.1 E-7)

(106)
.15
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4 . 4 . 1  Dependent  V a r i a b l e s

Two o f  t h e  s i x  a l t e r n a t i v e  d e p e n d e n t  v a r i a b l e s  a r e  d i s ­

p l a y e d  i n  T a b le  4 . 9 .  Columns 1 and 2 c o n t a i n  f o r m u l a t i o n s  

a t t e m p t i n g  to  e x p l a i n  v a r i a t i o n  in  t h e  change  o f  t h e  f r a c t i o n  

o f  e n t r a n t s  w i th  l e s s  t h a n  one y e a r  e x p e r i e n c e  t o  an o c c u p a ­

t i o n .  Columns 3 and 4 do s i m i l a r l y  f o r  a b r o a d e r  s co p e  o f  

e n t r a n t s  (w i th  l e s s  th a n  f i v e  y e a r s  e x p e r i e n c e ) . Both 

m easu res  s u f f e r  from c e r t a i n  s h o r t c o m in g s  a l l u d e d  t o  above 

which may in  p a r t  a c c o u n t  f o r  t h e  low o v e r a l l  e x p l a n a t o r y  

power o f  t h e  r e g r e s s i o n s .  E n t r a n t s  w i th  l e s s  t h an  one y e a r  

e x p e r i e n c e ,  a s  a g ro u p ,  may i n c l u d e  new w o rk e rs  who have  e r r e d  

i n  t h e i r  c a r e e r  s e l e c t i o n  and t h u s  may e x h i b i t  i n a p p r o p r i a t e  

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

r i s k  r e l a t i o n s h i p s ) .  Workers  w i th  n e a r l y  f i v e  y e a r s  e x p e r i ­

e n c e ,  on th e  o t h e r  hand ,  may a l r e a d y  have  s i g n i f i c a n t  i n v e s t ­

m en ts  in  p a r t i c u l a r  c a r e e r s  and may be l e s s  swayed by ch an g es  

i n  r e t u r n s  o r  r i s k i n e s s  b e c a u s e  o f  sunk c o s t s .

4 . 4 . 2  R e tu rn  and Risk

In  a s s e s s i n g  th e  e f f e c t s  o f  m o n e ta ry  r e t u r n  and r i s k  on 

o c c u p a t i o n  c h o i c e ,  o n ly  o c c u p a t i o n - w i d e  m e a s u re s  and 

e n t r a n t - s p e c i f i c  m e a s u re s  c o n s i s t e n t  w i th  t h e  d e f i n i t i o n  o f  

t h e  d e p e n d e n t  v a r i a b l e  were c o n s i d e r e d .  Thus ,  i n  co lumns 1 

and 2 ,  r e t u r n  and r i s k  te rm s  a p p ly  t o  t h e  n a r ro w e r  o n e - y e a r  

e n t r a n t  d e f i n i t i o n ,  w h i l e  t h e  r i s k  te rm  i n  column 3 r e f e r s  t o  

t h e  b r o a d e r  m easu re .  I n t e r e s t i n g l y ,  none o f  t h e  r e t u r n  and 

r i s k  v a r i a b l e s  d i s p l a y e d  a r e  s i g n i f i c a n t  a t  t h e  95 p e r c e n t  

l e v e l .  T h i s  may be due t o  m u l t i c o l l i n e a r i t y  w i th  o t h e r  r e t u r n
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and r i s k  f a c t o r s  ( s e e  T a b le  4 . 7 ) .  The d i r e c t i o n  o f  t h e  c o ­

e f f i c i e n t s ,  t h o u g h ,  s u p p o r t s  t h e  h y p o t h e s i s  t h a t  e n t r a n t s  p r e ­

f e r  l e s s  r i s k .  E n t r a n t s  t e n d  t o  f l o c k  t o  b e t t e r  p a y in g  o c c u ­

p a t i o n s  and shy away from c a r e e r s  whose income s t r e a m s  a r e  

l i k e l y  t o  f l u c t u a t e .  I t  i s  i n f o r m a t i v e  t o  compare t h e  

s t r e n g t h s  o f  t h e  two e f f e c t s .  E s t i m a t e d  a t  t h e i r  r e s p e c t i v e  

means ,  t h e  r e t u r n  e f f e c t  o u tw e ig h s  t h e  r i s k  e f f e c t  s i g n i f i ­

c a n t l y ,  by a f a c t o r  o f  8 i n  some i n s t a n c e s  and by a  m u l t i p l e  o f  

66 in  a n o t h e r .

The r e g r e s s i o n  in  column 2 i s  i n c l u d e d  t o  i n t r o d u c e  t h e  

p o s s i b i l i t y  t h a t  e n t r a n t s  may r e a c t  d i f f e r e n t l y  t o  s h o r t - r u n  

and l o n g - t e r m  p e c u n i a r y  r i s k s .  The re  a r e  a v a r i e t y  o f  

p l a u s i b l e  e x p l a n a t i o n s  f o r  t h e  p o s i t i v e  c o e f f i c i e n t  on t h e  

o c c u p a t i o n - w i d e  r i s k  t e rm .  I n d i v i d u a l s  may have  complex  

u t i l i t y  f u n c t i o n s  which make them behave  l i k e  r i s k  a v e r t e r s  

when e ngag ing  in  s m a l l  m o n e ta ry  t r a n s a c t i o n s  b u t  l i k e  r i s k

p r e f e r e r s  when p r e s e n t e d  w i th  s i t u a t i o n s  i n v o l v i n g  g r e a t e r
152o d d s .  The a n a lo g u e  in  t h i s  i n s t a n c e  i s  t h a t  when c o n ­

f r o n t e d  w i t h  r i s k  e a r l y  on in  t h e  c a r e e r ,  e n t r a n t s  a r e  a n x i o u s  

t o  a v o id  or  r e d u c e  such u n c e r t a i n t y ;  when r e a c t i n g  t o  l o n g ­

te rm  u n c e r t a i n t y ,  how ever ,  e n t r a n t s  e i t h e r  h e a v i l y  d i s c o u n t  

t h e  r i s k  ( i n  which c a s e ,  t h e  r e g r e s s i o n  c o e f f i c i e n t  s h o u ld  

a p p ro a ch  0) o r  view i t  a s  a b e n e f i c i a l  a t t r i b u t e  b e c a u s e  t h e y  

b e l i e v e  th e y  w i l l  b e n e f i t  f rom a d d i t i o n a l  income f l u c t u a t i o n s .  

They may r e g a r d  t h e m s e l v e s  a s  s u f f i c i e n t l y  more c a p a b l e  t h a n  

o t h e r  o c c u p a t i o n  members an d ,  t h e r e f o r e ,  more l i k e l y  t o  have  

incomes h i g h e r  t h a n  t h e  o c c u p a t i o n  a v e r a g e .
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4 . 4 . 3  O the r  " R e t u r n ” V a r i a b l e s

OCC_GROWTH, a s  e x p e c t e d ,  d o m in a te s  t h e  e m p i r i c a l  a n a l y ­

s i s .  In  two o f  t h e  f o u r  r e g r e s s i o n s ,  i t 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  a t  t h e  99 p e r c e n t  l e v e l ,  and i n  a n o t h e r  a t  t h e  

95 p e r c e n t  l e v e l .  E n t r a n t s  a r e  s e n s i t i v e  t o  m a rk e t  ch a n g e s  

and m i g r a t e  t o  o c c u p a t i o n s  e x p e r i e n c i n g  t h e  l a r g e s t  g ro w th .

The s t r e n g t h  o f  OCC_GROWTH p r o b a b l y  a l s o  a c c o u n t s  f o r  t h e  

a b s e n c e  o f  h i g h l y  s i g n i f i c a n t  wage c o e f f i c i e n t s .  To th e  

e x t e n t  t h a t  t h e  s u p p ly  o f  l a b o r  i s  l e s s  t h a n  i n f i n i t e l y  

e l a s t i c ,  ou tw ard  s h i f t s  in  demand t h a t  were above a v e r a g e  

c o u ld  a l s o  have been  r e f l e c t e d  by g r e a t e r  t h a n  a v e r a g e  wage 

i n c r e a s e s  in  t h o s e  o c c u p a t i o n s .

Of t h e  e d u c a t i o n  v a r i a b l e s  c o n s t r u c t e d  above ,  o n ly  t h e  

o v e r a l l  e d u c a t i o n  v a r i a b l e s  e n t e r e d  i n t o  t h e  r e g r e s s i o n s .  

A l though  t h e  c o e f f i c i e n t s  took  on p o s i t i v e  s i g n s ,  a s  had been  

a n t i c i p a t e d ,  t h e  e m p i r i c a l  framework i s  u n a b le  t o  d i s t i n g u i s h  

among th e  compet ing  c a u s e s  o f  t h i s  r e l a t i o n s h i p  — a g r e a t e r  

demand by f i r m s  f o r  c e r t a i n  t y p e s  o f  human c a p i t a l ,  a  lower  

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

c r e d e n t i a l i s m .

The l a b o r  f o r c e  p a r t i c i p a t i o n  v a r i a b l e s ,  HOURS_WKD and 

WEEKS_WKD, have  c o e f f i c i e n t s  b o r d e r i n g  on s i g n i f i c a n c e ,  a s  do 

t h e  age ( b u t  n o t  t h e  e x p e r i e n c e )  t e r m s .  The h ig h  c o r r e l a t i o n s  

be tween HOURS_WKD and WEEKS_WKD and be tween  t h e  age  and e x ­

p e r i e n c e  v a r i a b l e s  p r o b a b l y  a c c o u n t  f o r  t h e i r  low t - v a l u e s .  

The HOURS_WKD and WEEKS_WKD te r m s  have  n e g a t i v e  c o e f f i c i e n t s  

i n d i c a t i n g  t h a t ,  c e t e r i s  p a r i b u s ,  i n d i v i d u a l s  p r e f e r  more
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l e i s u r e  and l e s s  t im e  s p e n t  i n  t h e  l a b o r  m a r k e t .  The age  

v a r i a b l e s  may c o n f i r m  t h e  l e i s u r e  p r e f e r e n c e  a s  m ost  commonly 

e x p r e s s e d  by r e t i r e m e n t  a t  e a r l i e r  a g e s  or  may r e f l e c t  t h e  

f a c t  t h a t  an i n c r e a s e  i n  t h e  number o f  e n t r a n t s  must  c a u s e  a 

d e c l i n e  in  t h e  a v e r a g e  a g e .  I t  m ig h t  a l s o  be n o te d  t h a t  a 

r e d u c t i o n  in  l a b o r  s u p p l y ,  h o l d i n g  wages f i x e d ,  i s  e q u i v a l e n t  

t o  an i n c r e a s e  i n  th e  r e t u r n  t o  a u n i t  o f  l a b o r .  F i n a l l y ,  t h e  

f o r m u l a t i o n  in  column 2 s u g g e s t s  t h a t ,  g i v e n  t h e  c h o i c e  

be tween  c u t t i n g  back on h o u r s  p e r  week o r  a r e d u c t i o n  i n  weeks 

p e r  y e a r ,  t h e  m a rk e t  s o l u t i o n  c a l l s  f o r  fewer h o u r s  and a 

g r e a t e r  number o f  weeks o f  employment.

The e x p e r i e n c e  t e rm s  c o n t a i n  s i g n s  c o n t r a r y  t o  what  was 

h y p o t h e s i z e d .  The most  l i k e l y  e x p l a n a t i o n  f o r  t h i s  r e l a t e s  t o  

t h e  w a r - in d u c e d  r e d u c t i o n  d u r in g  t h e  l a t e  1960s  i n  t h e  number 

o f  young male  e n t r a n t s .  Thus,  t h e  r e l a t i o n s h i p  d e p i c t e d  i n  

t h e  e q u a t i o n  i s  l e s s  a c a u s a l  one th a n  t h e  p r o d u c t  o f  a  t i g h t  

l a b o r  m a rk e t  in d u c in g  o l d e r  w o rk e r s  t o  p o s tp o n e  r e t i r e m e n t ,  

and o f  a r e d u c t i o n  o f  e n t r a n t s  a s  w e l l .

Of t h e  t e rm s  d e s c r i b i n g  l a b o r  m a r k e t  i m p e r f e c t i o n s ,  o n l y  

SMSA_SHARE and UNION_SHARE e n t e r  i n t o  any o f  t h e  r e g r e s s i o n s .  

The SMSA term i s  p o s i t i v e ,  i n d i c a t i n g  t h a t  c o n t i n u e d  d e v e l o p ­

ment o f  r e g i o n a l  l a b o r  m a rk e t s  p r o b a b l y  accompanied  t h e  g rowth  

o f  c e r t a i n  o c c u p a t i o n s  d u r in g  t h e  1 960s .  The UNION_SHARE 

c o e f f i c i e n t  i s  p o s i t i v e ,  c o n f i r m in g  a p r e f e r e n c e  by e n t r a n t s  

f o r  c a r e e r s  h e a v i l y  r e p r e s e n t e d  by u n i o n s .
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4 . 4 . 4  O ther  " R i s k ” V a r i a b l e s

Only a number o f  t h e  r i s k  te rm s  d e s c r i b e d  e a r l i e r  — 

S_WEEKS and DISABLED_SHARE —  a p p e a r  i n  T a b le  4*9.  The l a t t e r  

two te rm s  ap p e a r  w i th  n e g a t i v e  s i g n s ,  i n d i c a t i n g  a s  e x p e c t e d  

t h a t  e n t r a n t s  so u g h t  t o  a v o id  b e l o n g i n g  t o  o c c u p a t i o n s  w i th  

such  c h a r a c t e r i s t i c s .  The c o e f f i c i e n t s  o f  S_WEEKS p ro v ed  to  

be s u r p r i s i n g .  I t  i s  c o n c e i v a b l e ,  however  ( a l th o u g h  u n l i k e l y ,  

g i v e n  t h e  l a b o r  m a rk e t  c o n d i t i o n s  t y p i f y i n g  th e  l a t e  1 9 6 0 s ) , 

t h a t  S_WEEKS does  n o t  d e n o te  r i s k  i n  t h e  T a b le  4 .9  e q u a t i o n s ,  

b u t  r e p r e s e n t s  i n s t e a d  t h e  g r e a t e r  o p p o r t u n i t i e s  o f f e r e d  by 

some o c c u p a t i o n s  t o  v a ry  weeks o f  employment.

4 . 4 . 5  Fam i ly  Income

FAM_INCOME e n t e r s  t h e  r e g r e s s i o n s  tw ic e  w i th  a n e g a t i v e  

c o e f f i c i e n t .  R e c a l l i n g  t h a t ,  i n  most  i n s t a n c e s ,  t h e  l a r g e s t  

component  o f  FAM_INCOME w i l l  be t h e  w o r k e r ' s  wage and s a l a r y  

income ( se e  T a b le s  4 .2  and 4 .6 )  , t h e  n e g a t i v e  s i g n  on t h e  

c o e f f i c i e n t s  may imply t h a t  a d d i t i o n a l  income would in d u ce  

w o rk e rs  t o  s e l e c t  an o c c u p a t i o n  o t h e r  t h a n  t h a t  y i e l d i n g  t h e  

h i g h e s t  r e t u r n .  T h is  may be s im p ly  a m a t t e r  o f  t a s t e s  or  

a l t e r n a t i v e l y  may be r e l a t e d  t o  r i s k  a v e r s i o n .  I n d i v i d u a l s  

w i th  g r e a t e r  f a m i ly  r e s o u r c e s  may be s u b j e c t  t o  d e c l i n i n g  r i s k  

a v e r s i o n .

Between 1960 and 1967,  however ,  e n t r a n t s  t e n d e d  t o  choose  

o c c u p a t i o n s  e n t a i l i n g  l e s s  r i s k ,  a s  e v id e n c e d  by t h e  n e g a t i v e  

c o e f f i c i e n t s  on t h e  m o n e ta ry  r i s k  te rm s  S_ENTWAGE1, 

S_ENTWAGE3, e t c .  Thus ,  i n c r e a s e s  i n  f a m i l y  income may 

n o r m a l ly  in d u c e  th e  a c c e p t a n c e  o f  g r e a t e r  r i s k ,  b u t  t h e  r e d u c ­
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t i o n  i n  r i s k y  jo b  o p p o r t u n i t i e s  d u r in g  t h i s  p e r i o d  overwhelms 

t h i s  r e l a t i o n s h i p .

4 .5  SUMMARY AMD IMPLICATIONS

I t  i s  an a c c e p t e d  f a c t  t h a t  i n d i v i d u a l  b e h a v i o r  under  

u n c e r t a i n t y  may d i f f e r  from what i s  n o r m a l ly  p o s i t e d  by 

s t a n d a r d  economic t h e o r y .  T h i s  s tu d y  has  a t t e m p t e d  t o  d e t e r ­

mine how i n d i v i d u a l s  i n c o r p o r a t e  r e t u r n  and r i s k  i n  s e l e c t i n g  

among a l t e r n a t i v e  l i f e t i m e  c a r e e r s  w i th  l i m i t e d  s u c c e s s .  The 

e m p i r i c a l  f ramework u t i l i z e d  i n  t h e  a n a l y s i s  i s  u n l i k e  t h o s e  

found  i n  somewhat more t r a d i t i o n a l  human c a p i t a l  s t u d i e s  o f  

r a t e s  o f  r e t u r n  and may t o  some d e g r e e  a c c o u n t  f o r  t h e  weaker  

r e s u l t s  p r e s e n t e d  h e r e .  I n  l a r g e  m e a s u re ,  t h o u g h ,  t h e  c h o i c e  

o f  t e c h n i q u e s  h a s  been  d i c t a t e d  l e s s  by t h e  i n c l u s i o n  o f  t h e  

r i s k  e l e m e n t  t h a n  by t h e  n a t u r e  o f  t h e  c e n t r a l  e l e m e n t  u nde r  

c o n s i d e r a t i o n  — t h e  c a r e e r .

I n  more s t a n d a r d  a n a l y s e s ,  i t  i s  h y p o t h e s i z e d  t h a t  i n d i ­

v i d u a l s  make d e c i s i o n s  a b o u t  amounts  o f  e d u c a t i o n  and t r a i n i n g  

t o  be a c q u i r e d  f o r  u se  i n  t h e  " l a b o r  m a r k e t , "  a c o n s t r u c t  co n ­

s i s t i n g  o f  what  would a p p e a r  t o  be a c o n t i n u o u s  s p e c t ru m  o f  

o p p o r t u n i t i e s .  In  t h e  r e a l  w o r l d ,  how ever ,  t h i s  " b l a c k  box" 

d o es  n o t  e x i s t ;  i n s t e a d ,  p e o p l e  a r e  o b s e r v e d  t o  p u r c h a s e  o n ly  

f rom among n a r r o w ly  d e f i n e d  s e t s  o f  s c h o o l i n g  and t r a i n i n g .  

F i rm s  i n  t h e  l a b o r  m a rk e t  e x e r c i s e  a  demand f o r  o n l y  c e r t a i n  

b u n d l e s  o f  human c a p i t a l  a s s e t s .  S k i l l s  i n  e x c e s s  o f  what  a r e  

r e q u i r e d  r e c e i v e  a z e r o  m a r g i n a l  r e t u r n .  I n d i v i d u a l s ,  t h u s ,  

have  an i n c e n t i v e  t o  accommodate f i r m s '  s k i l l  s p e c i f i c a t i o n s .
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These b u n d le s  o f  s c h o o l i n g  and t r a i n i n g  form th e  b a s i s  o f  

what  a r e  more commonly r e f e r r e d  t o  a s  c a r e e r s .  U n f o r t u n a t e l y ,  

i t  i s  u n u s u a l  t o  f i n d  so c io e c o n o m ic  su rv e y  d a t a  c o n t a i n i n g  

i n f o r m a t i o n  a b o u t  c a r e e r s ,  p a r t l y  b e c a u s e  c a r e e r s  n o r m a l ly  

encompass many k i n d s  o f  r e l a t e d  j o b s  i n v o l v i n g  s i m i l a r  s k i l l s  

a t  d i f f e r e n t  p o i n t s  i n  t h e  l i f e  c y c l e .  U s u a l ly  one jo b  i n  a 

c a r e e r  p a t h  w i l l  s e r v e  a s  a p r e r e q u i s i t e  t o  q u a l i f y i n g  f o r  

a n o t h e r  a lo n g  t h e  same p a t h .  Thus ,  i t  i s  more s e n s i b l e  t o  

c a t e g o r i z e  w o rk e rs  a t  a g i v e n  moment i n  t im e  on t h e  b a s i s  o f  

c u r r e n t  p o s i t i o n  o r  o c c u p a t i o n .

Such a c l a s s i f i c a t i o n ,  however ,  makes l i t t l e  s e n se  from 

an economic r e s e a r c h  p e r s p e c t i v e  s i n c e  o c c u p a t i o n s  s e r v e  o n ly  

a s  v e h i c l e s  t o  a c h i e v e  c e r t a i n  l i f e t i m e  employment and income 

g o a l s .  Broad d e c i s i o n s  a b o u t  t h e  scope  o f  work a c t i v i t i e s  a r e  

p r i n c i p a l l y  made a t  t h e  t im e  o f  e n t r y  i n t o  t h e  l a b o r  f o r c e .

Given c e r t a i n  i n n a t e  and a c q u i r e d  s k i l l s ,  p r o s p e c t i v e  e n t r a n t s

e v a l u a t e  a l t e r n a t i v e  p a t h s  on t h e  b a s i s  o f  e x i s t i n g  in f o r m a ­

t i o n  a b o u t  i n i t i a l  incom es ,  p r o s p e c t i v e  f u t u r e  incom es ,  t h e  

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

p r e f e r e n c e s .  Upon s e l e c t i o n  o f  one p a t h ,  e n t r a n t s  b e g i n

employment  in  one o c c u p a t i o n  and ,  w i th  e x p e r i e n c e ,  e i t h e r  

advance  w i t h i n  t h e  o c c u p a t i o n  (depend ing  on how b r o a d l y

d e f i n e d  i t  may be) or  m i g r a t e  t o  a n o t h e r .

To e m p i r i c a l l y  t e s t  t h e  s e n s i t i v i t y  o f  i n d i v i d u a l s '

c h o i c e  o f  c a r e e r s  t o  r a t e s  o f  r e t u r n  and r i s k i n e s s ,  t h e n ,  

f i r s t  r e q u i r e d  a t e c h n i q u e  f o r  c o n v e r t i n g  o b s e rv e d  o c c u p a t i o n  

d a t a  i n t o  t h e  more u s e f u l  c a r e e r  i n f o r m a t i o n .  T h i s  a n a l y s i s
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d ev e lo p ed  such a method f o r  l i n k i n g  t o g e t h e r  r e l a t e d  o c c u p a ­

t i o n s  by u t i l i z i n g  m i g r a t i o n  f lo w s  be tween  o c c u p a t i o n s .  To 

d e t e r m in e  th e  n a t u r e  o f  t h e  t r a d e o f f s  c o n f r o n t i n g  w o r k e r s ,  a 

f a i r l y  u n iq u e  ap p ro a ch  was d e v i s e d  which examined f i r s t  d i f ­

f e r e n c e s  f o r  t h e  v a r i a b l e s  i n c l u d e d  in  t h e  h y p o t h e s i z e d  r e l a ­

t i o n s h i p .  T h i s  t e c h n i q u e ,  how ever ,  b e c a u s e  i t  a n a l y z e d  o n l y  

r e c o r d e d  changes  from d a t a  s am p les  s e v e r a l  y e a r s  a p a r t ,  may 

have  been s u b j e c t  t o  c o n s i d e r a b l e  d i s t o r t i o n  from o m i t t e d  

macro v a r i a b l e s  ( t o  t h e  e x t e n t  t h e s e  were n o t  c a p t u r e d  by th e  

o c c u p a t i o n a l  g row th  c a t c h - a l l  t e rm  i n c l u d e d  i n  t h e  r e g r e s ­

s i o n s )  . The e f f e c t  o f  g ro u p ed  d a t a ,  which g e n e r a l l y  a c t  t o  

r e d u c e  w i t h i n  o c c u p a t i o n  v a r i a t i o n ,  may a l s o  have s e r v e d  a s  a 

drawback by m a g n i fy in g  t h e  im p o r t a n c e  o f  t h e  r e m a in in g  un­

i n c l u d e d  s o u r c e s  o f  v a r i a t i o n .

I t  i s  q u e s t i o n n a b l e  w h e th e r  o t h e r  e m p i r i c a l  methods  m igh t  

have  p ro d u ce d  more r o b u s t  r e s u l t s  g i v e n  th e  a v a i l a b l e  d a t a  on 

hand a t  t h e  t im e  t h i s  s tu d y  began .  One t e c h n i q u e ,  u l t i m a t e l y  

r e j e c t e d  b e c a u s e  o f  l i m i t e d  a c c e s s i b i l i t y ,  would have  examined 

c a r e e r  c h o i c e  by f i r s t  c a l c u l a t i n g  shadow wage r a t e s  o f  com­

p e t i n g  s u b s t i t u t e s  f o r  each  i n d i v i d u a l .  Then,  w i t h i n  a  m u l t i -  

n o m ina l  l o g i s t i c  f ramework ,  c a r e e r  c h o i c e  would have  been  

p r e d i c t e d .  The c r o s s - s e c t i o n a l  d a t a ,  t h o u g h ,  a r e  p r o b a b l y  t o o  

weak t o  have  s u p p o r t e d  an e s t i m a t i o n  t e c h i q u e  o f  t h i s  s o r t  

u n l e s s  o c c u p a t i o n s  were merged i n t o  a h a n d f u l  o f  g r o u p i n g s .  

More p r e c i s e  c a l i b r a t i o n s  p r o b a b l y  a w a i t  t h e  a v a i l a b i l i t y  o f  

d e t a i l e d  l o n g i t u d i n a l  p o p u l a t i o n  s u rv e y  d a t a .
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CHAPTER IV 
FOOTNOTES

112The 1970 C ensus ,  i n  i t s  d e s c r i p t i o n  o f  an i n d i v i d u a l ' s  o c c u ­
p a t i o n ,  i n c r e a s e d  t h e  number o f  o c c u p a t i o n a l  c a t e g o r i e s  from 
297 f o r  t h e  1965 o c c u p a t i o n  v a r i a b l e  t o  443 f o r  1970,  and a t  
t h e  same t im e  a l t e r e d  i t s  d e f i n i t i o n  o f  t h e  o c c u p a t i o n  c a t e ­
g o r i e s  e x i s t i n g  b o th  b e f o r e  and a f t e r  1970,  so a s  t o  make 
any c o m p a r i so n s  o v e r  t im e  e x t r e m e l y  d i f f i c u l t .

i n
For a d e t a i l e d  d e s c r i p t i o n  o f  t h e  1960 d a t a ,  s e e  U . S .  
Census o f  P o p u l a t i o n  and H ous ing ;  1960 O n e - in -a -T h o u s a n d  
Sample D e s c r i p t i o n  and T e c h n i c a l  D o cu m en ta t io n ,  U.S.  
D epar tm en t  o f  Commerce, 1964.  The 1967 d a t a  a r e  d e t a i l e d  i n  
The 1967 Survey  o f  Economic O p p o r t u n i t y  Codebook, U.S.  
O f f i c e  o f  Economic O p p o r t u n i t y .

114 In  a d d i t i o n ,  t h e  c o n s t r u c t i o n  i n d u s t r y  was i n c o r r e c t l y  coded 
i n  t h e  SEO and i t s  members m i s t a k e n l y  d ro p p ed .  For  t h e  s a k e  
o f  c o m p a r a b i l i t y ,  t h e  1960 Census  was a l s o  pu rg ed  o f  co n ­
s t r u c t i o n  w o r k e r s ,  t h u s  r e d u c i n g  i t s  sample from 21 ,352  t o  
19 ,606 —  a l o s s  o f  a b o u t  8 p e r c e n t .

1 15 The SEO d a t a  shows a somewhat g r e a t e r  d e c l i n e  b e c a u s e  
40 p e r c e n t  o f  i t s  o b s e r v a t i o n s  formed a s u p p le m e n ta r y  sub ­
sample  o f  n o n w h i t e s  which a l s o  was e l i m i n a t e d .

1 1 6 A sample  s i z e  o f  10 was f e l t  t o  be t h e  minimum l e v e l  n e c e s ­
s a r y  t o  e n s u r e  t h a t  t h e  o c c u p a t i o n a l  a v e r a g e s  c o n s i d e r e d  i n  
t h e  a n a l y s i s  l a t e r  on were r e a s o n a b l e .

1 1 7  .An i n d i v i d u a l  i s  n o r m a l ly  t h o u g h t  t o  maximize u t i l i t y  o v e r
th e  l i f e  c y c l e  by m axim iz ing  b o th  income and l e i s u r e .
I m p l i c i t  i n  t h e s e  d e c i s i o n s  i s  t h e  c h o i c e  o f  a c a r e e r  — t h e
v e h i c l e  ad o p te d  t o  g e n e r a t e  income i n  t h e  l a b o r  m a r k e t .

1 1 O
To t e c h n i c a l l y  s a t i s f y  t h e  c o n d i t i o n s  s e t  m  C h a p te r  I I  would 
r e q u i r e  t h a t  each  o c c u p a t i o n ' s  income s t r e a m  be  d i s t r i b u t e d  
n o rm a l .  One way o f  t e s t i n g  f o r  t h i s  p r o p e r t y  would be t o  
u se  t h e  Kolmogorov-Smirnov s t a t i s t i c  which m e asu re s  d e v i a ­
t i o n s  o f  t h e  sample  c u m u l a t i v e  d i s t r i b u t i o n  from a h y p o t h e t ­
i c a l  c u m u l a t i v e  norm al  d i s t r i b u t i o n .

119 The a n a l y s i s  n e c e s s a r i l y  assumes  s t a t i s t i c a l  in d ep en d e n c e  
o f  wage and nonwage components  o f  income,  t h a t  i s  t o  s a y ,  
c a r e e r  c h o i c e  does  n o t  a f f e c t  l e v e l s  o f  u n e a rn e d  income 
a l t h o u g h  i t  i s  c o n c e i v a b l e  t h a t  c a u s a l i t y  may be  a t  work in  
th e  o p p o s i t e  d i r e c t i o n  (as  d i s c u s s e d  e a r l i e r )  —  nam ely ,  
w o rk e rs  w i th  g r e a t e r  amounts  o f  w e a l t h  may be w i l l i n g  to  
t o l e r a t e  a g r e a t e r  or  l e s s e r  d e g re e  o f  r i s k  i n  s e l e c t i n g  an 
o c c u p a t i o n .
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120 T h i s  i s  d e m o n s t r a t e d  in  J .  M in ce r ,  S c h o o l i n g ,  E x p e r i e n c e ,  
and E a r n i n g s  (New York: N a t i o n a l  Bureau  o f  Economic
R e s e a r c h ) ,  1974, P a r t  I I .  D e f in in g  c a r e e r  p a t h s  from 
c r o s s - s e c t i o n  d a t a  r e q u i r e s  g r e a t e r  f i n e - t u n i n g ,  a s  d i s ­
c o v e r e d  from th e  e m p i r i c a l  work in  C h a p te r  I I I  abo v e .

121See B. Eden,  " S t o c h a s t i c  Dominance i n  Human C a p i t a l , "  
J o u r n a l  o f  P o l i t i c a l  Economy, F e b r u a r y  1980,  pp .  1 3 5 -4 5 ,  who 
o u t l i n e s  such  a p r o c e d u r e .

122 In  a d d i t i o n ,  a s  d i s c u s s e d  be low ,  v a r i a b l e s  t h a t  may c a p t u r e  
o t h e r  d im e n s io n s  o f  r i s k ,  l i k e  an o c c u p a t i o n - s p e c i f i c  un­
employment  r a t e ,  were c o n s i d e r e d  in  t h e  a n a l y s i s .

123 G. Hanoch m  "An Economic A n a l y s i s  o f  E a r n i n g s  and 
S c h o o l i n g , "  J o u r n a l  o f  Human R e s o u rc e s  (Summer 1 9 6 7 ) ,  
pp .  3 1 0 -2 9 ,  p o s i t s  f o r  m a le s  t h e  f o l l o w i n g  r e l a t i o n s h i p  
be tween  c h r o n o l o g i c a l  a g e ,  e d u c a t i o n  l e v e l ,  and l a b o r  f o r c e  
e x p e r i e n c e :

E x p e r i e n c e  = Age -  Number o f  Y ears  R e q u i re d  to
A t t a i n  a P a r t i c u l a r  L e v e l  
o f  E d u c a t io n

The accompanying t a b l e  i n d i c a t e s  t h e  age  a t  which a g i v e n  
number o f  y e a r s  o f  s c h o o l i n g  i s  assumed t o  be c o m p le te d .

AGE 14 14 16 18 20 23 25 28

EDUCATION 0 - 4 5 - 7  8 9 -  11 12 13 -  15 16 17+
124 A l g e b r a i c a l l y ,  t h i s  e x p r e s s i o n  would be r e p r e s e n t e d  by

Ei , 6 7 ___ Ei , 6 0
? E0 , 6 7  ? Ej , 6 0

where

E|<.t  = number o f  e n t r a n t s  i n  o c c u p a t i o n  k i n  y e a r  t

125 An a l t e r n a t i v e  method would have  been  t o  r e g r e s s  i n  t u r n  
each  o f  t h e  s p e c i f i c  v a r i a b l e s  on a  number o f  known o c cu p a ­
t i o n  a g g r e g a t e s  and u s e  t h e  r e s u l t i n g  e q u a t i o n  t o  p r e d i c t  i n  
t h o s e  o c c u p a t i o n s  m i s s in g  such d e t a i l e d  d a t a .

• ^ ^ Economic R e p o r t  o f  t h e  P r e s i d e n t  ( J a n u a r y  1 9 7 8 ) ,  T a b le  B-50 .
1 97 A pply ing  a t - t e s t ,

r  x >/N -  2 _ .58 x v^104 _ ,  \  i. -  n a

7 = 2  1 M - 9 9  '
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128See Kmenta, E le m en ts  o f  E c o n o m e t r i c s  (McMillan:  New York, 
1 9 7 1 ) ,  p p .  3 9 2 -9 5 .

129 T h i s  i s  l i k e l y  t o  be so  even th o u g h ,  i n  t h e o r y ,

^ n i  n '!> n ii  67 _ _6_7 . 2 -  67
r  i  n .

where

n^ = number o f  o c c u p a t i o n a l  members i n  y e a r  j  

Nj = t h e  y e a r  j  work f o r c e

130 I f  a  5 p e r c e n t  c r i t i c a l  r e g i o n  i s  assumed (*l = . 0 5 ) ,  o n ly  
c o e f f i c i e n t s  e x c e e d in g  / . 1 9 /  would i n d i c a t e  s i g n i f i c a n c e .

131 R. Freem an,  The M arke t  f o r  C o l l e g e - T r a i n e d  Manpower 
(Cambridge:  H arv a rd  U n i v e r s i t y  P r e s s ,  1 9 7 1 ) ,  C h a p te r  11 ,

p p .  2 0 2 -2 6 .
132 The H igher  E d u c a t io n  Act  o f  1965 e s t a b l i s h e d  s e v e r a l  s t u d e n t  

a s s i s t a n c e  p r o g ra m s ,  i n c l u d i n g  E d u c a t io n  O p p o r t u n i t y  
G r a n t s ,  C o l l e g e  Work S tu d y ,  and G u a r a n te e d  S t u d e n t  Loans .  
Major  e f f o r t s  i n  b e h a l f  o f  i n s t i t u t i o n s  i n c l u d e d  t h e  Con­
s t r u c t i o n ,  R e c o n s t r u c t i o n ,  and R e n o v a t io n  o f  Academic 
F a c i l i t i e s  P rogram ,  e n a c t e d  a s  p a r t  o f  t h e  Higher  E d u c a t io n  
F a c i l i t i e s  Act  o f  1963.

133 A d e t a i l e d  d i s c u s s i o n  o f  c r e d e n t i a l i s m  a p p e a r s  i n  R a w l in s  
and  Ulman, "The U t i l i z a t i o n  o f  C o l l e g e - T r a i n e d  Manpower i n  
t h e  U n i t e d  S t a t e s , "  H igher  E d u c a t io n  and t h e  Labor M a r k e t , 
e d .  M. Gordon ( B e r k e l e y ,  C a l i f o r n i a :  C a r n e g ie  Commission on
H ig h e r  E d u c a t i o n ,  1 9 7 4 ) ,  pp .  1 9 5 -2 3 5 .

134 S ee ,  f o r  ex am p le ,  J .  Hause ,  " A b i l i t y  and S c h o o l i n g  a s  
D e t e r m i n a n t s  o f  L i f e t i m e  E a r n i n g s ,  or  I f  Y o u ' r e  So S m ar t ,  
Why A r e n ' t  You R ich ?"  American  Economic Review (May 1971) , 
p p .  2 8 9 -9 8 .

135 S o l v i n g  t h e  r e l a t i o n s h i p  t o  o b t a i n  t h e  mean e d u c a t i o n  l e v e l  
i n  1960,  a v e r a g e  s c h o o l i n g  was 1 1 .2  y e a r s .

136 See J .  J o h n s t o n ,  E c o n o m e t r i c  M e th o d s , 2nd e d .  (New York:  
M cG raw -H il l ,  1 9 7 2 ) ,  p p .  2 81 -83 .

137 E x p e r i e n c e  = C h r o n o l o g i c a l  Age -  E n t r y  Age i n t o  t h e  Labor
F o r c e  C o n d i t i o n a l  on 
Y ea r s  o f  S c h o o l in g

See F o o t n o t e  123.
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138 S o c i a l  S e c u r i t y  B u l l e t i n ,  Annual  S t a t i s t i c a l  S upp lem ent ,  
1977-1979 ,  U.S.  Depar tm en t  o f  H e a l t h  and Human S e r v i c e s  
(1 9 8 0 ) ,  p .  19 .

139 Between 1960 and 1967,  t h e  fem a le  c i v i l i a n  l a b o r  f o r c e  r o s e  
by o v e r  5 m i l l i o n .  M oreover ,  a s  a  p r o p o r t i o n  o f  t h e  t o t a l  
c i v i l i a n  l a b o r  f o r c e ,  t h e  f e m a le  s h a r e  c l im b ed  from 
33 p e r c e n t  t o  37 p e r c e n t .  H i s t o r i c a l  S t a t i s t i c s  o f  t h e  
U n i t e d  S t a t e s ,  C o l o n i a l  Times t o  1 9 7 0 , U.S. D epar tm en t  o f  
Commerce (1 9 7 5 ) ,  T a b le  D 1 1 -2 5 .

^ ^ R o s e n ,  f o r  exam ple ,  s u g g e s t s  t h a t  a u n i o n i z a t i o n  m easure  may 
p ro x y  f o r  s h o r t - r u n  l a b o r  s u p p ly  i n e l a s t i c i t i e s .  See "On 
t h e  I n t e r i n d u s t r y  Wage and Hours S t r u c t u r e , "  J o u r n a l  o f  
P o l i t i c a l  Economy, v o l .  77,  no .  2 ( A p r i l  1 9 6 9 ) ,  pp .  249 -73 .

141 The t r a d i t i o n a l  e x p l a n a t i o n  f o r  t h e  g e o g r a p h i c  wage-  
d i f f e r e n t i a l  h a s  been  r o o t e d  i n  d i f f e r e n c e s  i n  l a b o r  p r o d u c ­
t i v i t y .  Gal low ay ,  f o r  exam ple ,  a r g u e s  t h a t  m a r g i n a l  p r o d u c ­
t i v i t i e s  o f  l a b o r  v a r y  b e c a u s e  c a p i t a l - l a b o r  r a t i o s  were 
low er  in  t h e  South  th a n  e l s e w h e r e .  See "The N o r th -S o u th  
Wage D i f f e r e n t i a l , "  Review o f  Economics and S t a t i s t i c s ,  
v o l .  45 ,  no.  3 (August 1 9 6 3 ) ,  pp .  265 -72 .

142 See A. R ee s ,  The Economics o f  Trade  Unions  ( U n i v e r s i t y  o f  
C h ic a g o ,  1 9 6 5 ) ,  pp .  2 1 -2 4 .

143 T h a le r  and Rosen,  u s in g  t h e  SEO, e s t i m a t e  wage d i f f e r e n t i a l s  
f o r  b r o a d  o c c u p a t i o n  g r o u p i n g s  due t o  t h e  a v o id a n c e  o f  r i s k  
o f  d e a t h .  T h e i r  measure  o f  r i s k ,  however ,  i s  d e r i v e d  from 
i n s u r a n c e  company m o r t a l i t y  d a t a  which i s  matched  t o  t h e  
SEO. See "The Value  o f  Sav ing  a  L i f e :  Ev id en ce  from t h e
Labor  M a r k e t , "  Household  P r o d u c t i o n  and C onsum pt ion , N e s to r  
T e r l e c k y j ,  ed .  (New York: N a t i o n a l  Bureau o f  Economic
R e s e a r c h ,  1 9 7 5 ) ,  p p .  265 -98 .

144 In  f a c t ,  f e d e r a l  c i v i l i a n  employment grew by ro u g h ly  300,000 
d u r in g  t h e  p e r i o d .  T h i s  f i g u r e ,  th o u g h ,  amounts  t o  l e s s  
t h a n  o n e - h a l f  p e r c e n t  o f  t h e  t o t a l  l a b o r  f o r c e .

145 Employment d a t a  by sex  a r e  a v a i l a b l e  o n ly  from 1964 on .  
Between 1964 and 1969,  f e d e r a l  c i v i l i a n  employment grew by 
16 p e r c e n t  o v e r a l l .  Female f e d e r a l  c i v i l i a n  employment,  
however ,  grew c o n s i d e r a b l y  f a s t e r ,  r e g i s t e r i n g  a c u m u l a t i v e  
27 p e r c e n t  g a i n .  See  Employment and E a r n i n g s , Bureau  o f  
Labor S t a t i s t i c s ,  r e l a t e d  y e a r s .

146 B e c k e r ,  "Human C a p i t a l  and t h e  P e r s o n a l  D i s t r i b u t i o n  o f  
Incom e,"  W. S. Woytinsky  L e c t u r e  No. 1 , U n i v e r s i t y  o f  
M ic h ig a n ,  1967.

■^^See King ,  " O c c u p a t i o n a l  C h o ic e ,  R isk  A v e r s i o n ,  and W e a l th , "  
I n d u s t r i a l  and Labor  R e l a t i o n s  Review, v o l .  27, no .  4 ( J u l y  
1 9 7 4 ) ,  pp .  5 86 -96 .
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148 For { x ^  d i s t r i b u t e d  w i th  mean a .  and s t a n d a r d  d e v i a t i o n  <7-, 
and K =£0,  £.KxJ> w i l l  be d i s t r i b u t e d  w i t h  mean K*. and 
s t a n d a r d  d e v i a t i o n  Kg-.

149 Numerous r e g r e s s i o n s  were m o d e l l e d ,  most  o f  which u n f o r t u ­
n a t e l y  d i d  n o t  s u b s t a n t i a t e  t h e  h y p o t h e s i z e d  r e l a t i o n s h i p .  
These i n c l u d e d  r e g r e s s i o n s  i n  which t h e  d e p e n d e n t  v a r i a b l e s  
were  r e g r e s s e d  on o n l y  t h e  key m o n e ta ry  r e t u r n  and r i s k  
v a r i a b l e s .  I n  t h e s e  i n s t a n c e s ,  bo th  F -  and t - s t a t i s t i c s  
were  i n s i g n i f i c a n t .  In  p a r t ,  t h i s  may have o c c u r r e d  b e c a u s e  
o f  d i f f i c u l t i e s  i n  p r o p e r l y  e x p r e s s i n g  t h e  t r a d e o f f s  
i n d i v i d u a l s  may f a c e  when s e l e c t i n g  among c a r e e r s .  The 
e s t i m a t i o n  p r o c e d u r e  ad o p te d  in  t h i s  s tu d y  examined ch a n g e s  
i n  g rouped  d a t a  o ver  t i m e ,  a t e c h n i q u e  t h a t  p r o b a b l y  e x a c e r ­
b a t e s  any m i s s p e c i f i c a t i o n  o f  t h e  d i f f e r e n t  f a c t o r s  
a f f e c t i n g  c a r e e r  c h o i c e .

150 D i f f e r e n c e s  i n  t h e  sample  s i z e  r e s u l t e d  from t h e  i n c l u s i o n  
o f  t h e  s t a n d a r d  d e v i a t i o n s  o f  e n t r a n t  wages a s  e x p l a n a t o r y  
v a r i a b l e s .  The r e g r e s s i o n  p rogram  a u t o m a t i c a l l y  d ropped  
o b s e r v a t i o n s  when such a te rm  was u n d e f i n e d  e i t h e r  i n  t h e  
1960 C ensus ,  t h e  1967 SEO, o r  b o t h .

1 5 1 A l l  t e rm s  c o n t a i n e d  i n  T a b le  4 .8  have  c o e f f i c i e n t s  w i t h  
t - v a l u e s  e q u a l  t o  or  e x c e e d in g  1.  In  s p e c i f i c a t i o n s  where 
some e x p l a n a t o r y  v a r i a b l e s  had t - v a l u e s  be low 1 , t h e  
v a r i a b l e s  were d ropped  and t h e  c o e f f i c i e n t s  on t h e  o t h e r  
te rm s  r e e s t i m a t e d .

152 Fr iedman i s  among th e  f i r s t  t o  a c c o u n t  f o r  t h i s  phenomenon 
in  m o d e l l i n g  t h e  r o l e  o f  u n c e r t a i n t y  i n  i n d i v i d u a l  u t i l i t y  
f u n c t i o n s .  See P r i c e  Theory :  A P r o v i s i o n a l  T e x t , r e v i s e d
e d i t i o n  (Ch icago :  A l d i n e ,  1 9 6 8 ) ,  C h a p te r  4.
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