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A b s t r a c t  

Th i s  paper seeks t o  e x p l a i n  t h e  observed r e l a t i o n s h i p  between v o l u n t a r y  j o b  

t u rnove r  and wages over  t h e  l i f e  cyc l e .  To t h i s  end, a  s imple job- match ing 

model i s  analyzed i n  t h e  case where a  worker has b e t t e r  i n f o rma t i on  than  a  

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

r e s u l t i n g  adverse s e l e c t i o n  i s  capable o f  e x p l a i n i n g  four  s t y l i z e d  f a c t s  o f  

t he  l a b o r  market :  ( 1 )  t h e  secu la r  inc rease  o f  wages over  t he  l i f e  c y c l e  f o r  

bo th  movers and s tayers ,  ( 2 )  t he  f l a t t e r  age-earnings p r o f i l e s  f o r  p e r s i s t e n t  

j o b  movers, (3) the  lower  wage l e v e l s  f o r  o l d e r  men who a re  p e r s i s t e n t  j o b  

changers, and (4 )  the  p o s i t i v e  r e l a t i o n s h i p  between p r i o r  m o b i l i t y  and f u t u r e  

m o b i l i t y .  

http://clevelandfed.org/research/workpaper
Best available copy



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

The determinants  o f  a  workers '  income have always been of i n t e r e s t  t o  

economists.  To date,  severa l  s t u d i e s  have i n v e s t i g a t e d  t he  e m p i r i c a l  

r e l a t i o n s h i p  between wages and t u r n o v e r .  Among these a re  t h e  f i n d i n g s  o f  

Mincer and Jovanovic (1981) and B a r t e l  and Bor jas  (1981).  These au thors  f i n d  

t h a t  p e r s i s t e n t  j o b  movers have f l a t t e r  age-earnings p r o f i l e s .  They a l s o  f i n d  

t h a t  wages f o r  bo th  movers and s t a y e r s  increase over  the  l i f e  c y c l e .  I n  

a d d i t i o n ,  B a r t e l  and Bor jas  f i n d  t h a t  w h i l e  m o b i l i t y  t h a t  takes p l ace  e a r l y  i n  

t he  l i f e  c y c l e  may pay, i n d i v i d u a l s  who cont inue t o  move l a t e r  i n  l i f e  w i l l  

have lower  l i f e t i m e  wage growth compared t o  workers who e v e n t u a l l y  s tayed  a t  a  

f i r m .  They a l s o  f i n d  t h a t  t h e  average pas t  wages o f  j o b  changers a re  lower 

than t h e y  a re  f o r  j o b  s t aye rs .  The f i n d i n g s  o f  Mincer  and Jovanov ic  

complement B a r t e l  and B o r j a s '  s tudy  by showing t h a t  p e r s i s t e n t  m o b i l i t y  among 

o l d e r  men r e s u l t s  i n  ac tua l  lower  wage l e v e l s .  Mincer and Jovanov ic  a l s o  f i n d  

t he  p r o b a b i l i t y  t h a t  a  worker changes jobs  increases w i t h  t he  number o f  

p rev i ous  j o b  changes. 

Th i s  paper develops a  model o f  v o l u n t a r y  t u rnove r  t h a t  i s  l a r g e l y  

c o n s i s t e n t  w i t h  these s t y l i z e d  f a c t s .  A no tab le  excep t i on  i s  t h a t  t he  p r e s e n t  

model i s  n o t  ab le  t o  e x p l a i n  why m o b i l i t y  among younger workers may pay. The 

conc lus i on  w i l l  g i v e  a  p o s s i b l e  exp lana t i on  f o r  t h i s  obse rva t i on .  

E x i s t i n g  models o f  t u rnove r  (permanent j o b  separa t ions )  i n v o l v e  workers 

who a r e  changing jobs  because they  e i t h e r  r ece i ve  i n f o r m a t i o n  regard. ing t h e i r  

c u r r e n t  j o b  match o r  p o s s i b l e  a l t e r n a t i v e  matches t h a t  w i l l  l ead  t o  h i g h e r  

ea rn i ngs .  Jovanovic (1979a) p resen ts  a  model o f  j o b  t u rnove r  t h a t  p a r t i a l l y  

e x p l a i n s  t h e  above phenomena. I n  Jovanov i c ' s  model, workers change j o b s  

hop ing  t o  o b t a i n  a  b e t t e r  match w i t h  another  f i r m .  Since p e r s i s t e n t  
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mismatches l ead  t o  f r equen t  j o b  changes and lower  wages, Jovanov ic ' s  model 

exp la i ns  why f r equen t  j o b  changers have lower  average p a s t  earn ings .  However, 

Jovanovic concedes t h a t  h i s  model does n o t  e x p l a i n  why p e r s i s t e n t  j o b  movers 

have lower  f u t u r e  earn ings.  S i m i l a r i l y ,  h i s  model does n o t  a t tempt  t o  e x p l a i n  

why p r i o r  m o b i l i t y  i s  an i n d i c a t o r  o f  f u t u r e  m o b i l i t y .  

One p o s s i b l e  exp lana t i on  f o r  these phenomena i s  t o  assume t h a t  workers 

have d i f f e r e n t  p r o p e n s i t i e s  t o  change j obs .  Th is  w i l l  t a u t o l o g i c a l l y  i m p l y  

t h a t  workers who have moved f r e q u e n t l y  i n  t he  p a s t  w i l l  be more l i k e l y  t o  move 

aga in  a t  any p o i n t  i n  t he  f u t u r e .  I f  f i r m - s p e c i f i c  human c a p i t a l  i s  

i n t roduced ,  t h i s  model w i l l  a l s o  imp ly  t h a t  wages w i l l  i nc rease  over  t h e  l i f e  

c y c l e  and t h a t  workers w i t h  a  h i g h  p r o p e n s i t y  t o  change j obs  w i l l  i n v e s t  i n  

l e s s  f i r m - s p e c i f i c  human c a p i t a l  and have f l a t t e r  wage p r o f i l e s  over  t ime .  

However, t h e r e  i s  no a  p r i o r i  reason (assuming t he re  a re  enough f i r m s  t h a t  do 

n o t  r e q u i r e  f i r m- s p e c i f i c  human c a p i t a l )  why these workers would have lower  

average wages. S i m i l a r l y ,  i f  f i r m s  do n o t  i n c u r  t r a i n i n g  cos t s  when h i r i n g  

workers,  then a  b e t t e r  de te rminan t  o f  a  wo rke r ' s  f u t u r e  wages can be o b t a i n e d  

by r e p l a c i n g  p r i o r  m o b i l i t y  by a  wo rke r ' s  age and c u r r e n t  tenure  a t  a  f i r m .  

If t h e r e  a re  t r a i n i n g  cos t s ,  then, s ince  f requen t  movers would i n c u r  these 

c o s t s  more o f t e n ,  and would thus  earn lower wages on average. There a re  two 

reasons one migh t  t h i n k  t h i s  i s  n o t  a  good exp lana t i on  f o r  t he  r e l a t i o n s h i p  

between wages and t u rnove r .  One i s  t h a t  m o b i l i t y  i s  determined exogenously i n  

t h i s  model. A s a t i s f a c t o r y  exp lana t i on  o f  t he  r e l a t i o n s h i p  between t u r n o v e r  

and wages m o b i l i t y  would have t o  be determined endogenously as a  p r o p e r t y  o f  

t h e  e q u i l i b r i u m .  The o t h e r  reason t h i s  m igh t  n o t  be a  good d e s c r i p t i o n  o f  t h e  

l a b o r  market i s  t h a t  i t  does n o t  adequate ly  e x p l a i n  why j o b  movers have l owe r  

wages i n  t he  e a r l y  p a r t  o f  t h e i r  ca reers .  Th is  model i s  e s s e n t i a l l y  t h e  one 

developed by Salop and Salop (1976). They determined t h a t  when a  w o r k e r ' s  
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p ropens i t y  t o  move i s  n o t  p u b l i c  i n f o rma t i on ,  t h a t  the  i n f r e q u e n t  j o b  movers 

would pos t  bonds a t  f i r m s  i n  o r d e r  t o  separate  themselves f r om the  i n f r equen t  

j o b  movers. Th is  w i l l  imp l y  t h a t  the  wage r a t e s  f o r  j o b  movers should be 

h i ghe r  than t h a t  o f  j o b  s t aye rs  i n  t he  e a r l y  p a r t  o f  t h e i r  ca reers .  

The present  paper a t tempts  t o  e x p l a i n  these phenomena w i t h o u t  exogenously 

assuming t h a t  workers '  have d i f f e r e n t  p r o p e n s i t i e s  t o  change jobs .  The model 

a l s o  ignores f i r m  s p e c i f i c  human c a p i t a l  s ince  i t  does n o t  adequate ly  e x p l a i n  

t h e  s t y l i z e d  f a c t s  o f  t he  l a b o r  market.  I n c l u d i n g  i t  i n  t h e  a n a l y s i s  would 

n o t  a l t e r . t h e  r e s -u l t s  o f  t h e  p resen t  model. 

The model p resen ted  here i s  a  bas ic  job-matching model where a  w o r k e r ' s  

p r o d u c t i v i t y  v a r i e s  across tasks  o r  f i r m s .  The f e a t u r e  which d i s t i n g u i s h e s  

t h i s  f rom s i m i l a r  s t u d i e s  i s  t h a t  a  wo rke r ' s  p r o d u c t i v i t y  c o n s i s t s  o f  b o t h  a  

f i r m- s p e c i f i c  (match ing)  component and an i n d i v i d u a l  s p e c i f i c  component. The 

i n d i v i d u a l  component i s  assumed t o  be observable  o n l y  by t he  worker.  Th i s  

i n f o r m a t i o n a l  asymmetry leads t o  problems o f  adverse s e l e c t i o n .  As i s  

standard,  two d i f f e r e n t  types o f  e q u i l i b r i a  can occur :  a  sepa ra t i ng  

e q u i l i b r i u m  o r  a  p o o l i n g  e q u i l i b r i u m .  I t  i s  shown t h a t  when t h e r e  i s  enough 

v a r i a b i l i t y  i n  t he  p r o d u c t i v i t y  o f  workers a  pure p o o l i n g  e q u i l i b r i u m  

r e s u l t s .  Th is  s ta tement  i s  t r u e  even though workers can p o s t  bonds as i n  

Salop and Sa lop ' s  model. 

The ex i s t ence  o f  a  p o o l i n g  e q u i l i b r i u m  i m p l i e s  t h a t  t he  f r e q u e n t  j o b  

changers w i l l  be t h e  lower  p r o d u c t i v i t y  workers accord ing  t o  A k e r l o f ' s  lemon 

p r i n c i p l e .  Job movers w i l l  then have lower  wages on average compared w i t h  

i n f r e q u e n t  j o b  movers. I n  e q u i l i b r i u m ,  bonds w i l l  a l s o  be pos ted  i n  o r d e r  t o  

t r a n s f e r  income away f r om the  f r equen t  j o b  movers ( t h e  low p r o d u c t i v i t y  

workers)  t o  t he  i n f r e q u e n t  j o b  movers ( t h e  h i g h  p r o d u c t i v i t y  workers) .  T h i s  
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exp la i ns  why wages f o r  j o b  s t aye rs  inc rease  over  t ime  and why, desp i t e  adverse 

s e l e c t i o n ,  j o b  movers may a l s o  exper ience wage inc reases  ove r  the  l i f e  c y c l e .  

Since f r e q u e n t  j o b  movers a re  t he  low p r o d u c t i v i t y  workers,  i t  i s  shown t h a t  

t h i s  he te rogene i t y  may be a b l e  t o  e x p l a i n  t he  p o s i t i v e  c o r r e l a t i o n  between 

p r i o r  m o b i l i t y  and f u t u r e  m o b i l i t y .  

Other e f f e c t s  o f  adverse s e l e c t i o n  a re  a l s o  examined. I t  i s  shown t h a t  

t h e r e  i s  l e s s  aggregate m o b i l i t y  w i t h  adverse s e l e c t i o n  than  would e x i s t  i n  a  

model w i t h o u t  asymmetr ic i n f o r m a t j o n .  I t  i s  a l s o  shown, however, t h a t  a  

government cannot improve w e l f a r e  by s u b s i d i z i n g  m o b i l i t y .  I n  f ac t ,  

s u b s i d i z i n g  m o b i l i t y  would have no e f f e c t  on e i t h e r  m o b i l i t y  o r  a  w o r k e r ' s  n e t  

wages over  t ime .  

The paper i s  o rgan ized  as f o l l o w s :  I n  s e c t i o n  11, t h e  assumptions o f  t h e  

model a re  s t a t e d  and d iscussed.  Sec t ion  I11 d iscusses t h e  model and g i v e s  an 

example t o  m o t i v a t e  t h e  pape r ' s  r e s u l t s .  Sec t i on  I V  de f i nes  a  p o o l i n g  

e q u i l i b r i u m  f o r  t h i s  economy and cha rac te r i zes  t he  e q u i l i b r i u m .  Ques t ions  o f  

ex i s t ence  a re  postponed u n t i l  t he  end o f  s e c t i o n  V. Sec t i on  V  shows t h a t  a  

p o o l i n g  e q u i l i b r i u m  leads t o  problems o f  adverse s e l e c t i o n  and t h a t  these 

problems can e x p l a i n  t h e  r e l a t i o n s h i p  between t u rnove r  and wages. Another 

example i s  then p resen ted  t o  i l l u s t r a t e  these r e s u l t s  and mo t i va te  the  

c o n d i t i o n s  necessary t o  i nsu re  t he  ex i s t ence  o f  a  p o o l i n g  e q u i l i b r i u m .  The 

s e c t i o n  then concludes by p r o v i n g  t h a t  a  p o o l i n g  e q u i l i b r i u m  e x i s t s  f o r  t h i s  

economy, and t h a t  i n  e q u i l i b r i u m  bonds w i  11 be posted by workers which i s  

indexed on t h e i r  f u t u r e  m o b i l i t y .  Sec t ion  V I  d iscusses t h e  ques t ion  o f  

o p t i m a l i t y  i n  t h e  model. Sec t i on  V I I  p rov ides  conc lud ing  remarks and p o s s i b l e  

ex tens ions  f o r  f u t u r e  research.  
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11. The Environment 

The bas i c  s t r u c t u r e  o f  t he  model i s  s i m i l a r  t o  Jovanovic (1979a). The 

p r o d u c t i v i t y  o f  a  worker c o n s i s t s  o f  a  job-matching component, 8, which i s  

match s p e c i f i c .  However, a  worker ' s  p r o d u c t i v i t y  d i f f e r s  f r om  Jovanov i c ' s  

model i n  t h a t  i t  a l s o  c o n s i s t s  o f  an i n d i v i d u a l - s p e c i f i c  component, p .  

F requen t l y  p  w i  11 be r e f e r r e d  t o  as t he  "base p r o d u c t i v i t y  l e v e l "  of a  

worker. For mathematical  simp1 i c i  t y ,  we assume a  s imple 1  i n e a r  p r o d u c t i o n  

f u n c t i o n  where a  worker ' s  p r o d u c t i v i t y  i s  g i v e n  by y = p  + 8. The f o l  l o w i n g  

r e s t r i c t i o n s  a r e  p laced on t he  d i s t r i b u t i o n s  o f  p  and 8: p  i s  assumed t o  be 

d i s t r i b u t e d  on t h e  i n t e r v a l  Cp', p " l  w i t h  a  c . d . f .  o f  F(p) and a  d.f. o f  f ( p ) ;  

8  i s  assumed t o  be d i s t r i b u t e d  on t he  i n t e r v a l  [-el, 8 " l  w i t h  a  c.d. f .  

of G ( 8 )  and a  d . f .  o f  g(8)  w i t h  E(8) = 0 and cov(p,  8) = 0. I t  i s  

a l s o  assumed t h a t  8 i s  i . i . d .  across d i f f e r e n t  i n d i v i d u a l s  and a l s o  i . i . d .  

f o r  an i n d i v i d u a l  across d i f f e r e n t  j obs .  Th i s  i m p l i e s  t h a t  a  worker ' s  c u r r e n t  

j o b  match does n o t  p rov i de  t h e  worker w i t h  any i n f o r m a t i o n  rega rd i ng  h i s  match 

a t  another  f i r m .  S i m i l a r l y ,  t he  q u a l i t y  o f  another  wo rke r ' s  match does n o t  

p r o v i d e  a  worker w i t h  any i n f o r m a t i o n  r e g a r d i n g  h i s  own j o b  match a t  ano the r  

f i r m .  

The f o l l o w i n g  i n f o r m a t i o n a l  r e s t r i c t i o n s  a re  p laced on t he  model : A 

wo rke r ' s  base p r o d u c t i v i t y  l e v e l  i s  assumed t o  be known o n l y  by the  worker .  

P r i o r  t o  p roduc t i on ,  n e i t h e r  f i r m s  nor  workers know what a  worker ' s  j o b  match 

w i l l  be a t  a  f i r m .  However, a f t e r  work ing  one p e r i o d  t h e  worker ' s  

p r o d u c t i v i t y  a t  t he  f i r m ,  y ,  i s  assumed t o  be p e r f e c t l y  observable  by b o t h  t h e  

worker  and t h e  f i r m .  Furthermore, i t  i s  assumed t h a t  a  wo rke r ' s  o u t p u t  a t  a  

f i r m  i s  cons tan t  over  t ime  and t h a t  t h i s  o u t p u t  cannot be observed by o t h e r  
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f i rms .  ' Firms a re  assumed t o  be a b l e  t o  observe a  wo rke r ' s  p a s t  wage r a t e s  

and p r i o r  moves. 

The f o l l o w i n g  model i s  a  th ree- per iod  model. Workers a re  assumed t o  l i v e  

and work f o r  t h r e e  per iods  indexed by 0, 1,  2 .  A t  t he  end o f  pe r i ods  0 and 1 

a  worker decides whether t o  con t inue  work ing a t  h i s  p resen t  j o b  o r  t o  change 

j obs .  

The nex t  s e c t i o n  p rov ides  a  h e u r i s t i c  d i scuss ion  o f  the  model and shows 

t h a t  when con t i ngen t  wage c o n t r a c t s  a r e  a l lowed,  t he  model cannot  adequa te ly  

e x p l a i n  t he  s t y l i z e d  f a c t s  o f  the  l a b o r  market.  An example i s  then  developed 

f o r  t h e  case where con t i ngen t  wage c o n t r a c t s  a re  n o t  a l lowed.  The example i s  

used t o  mo t i va te  t he  paper ' s  main c o n t e n t i o n  t h a t  t he  r e s u l t i n g  adverse 

s e l e c t i o n  can h e l p  e x p l a i n  t he  observed r e l a t i o n s h i p  between t u rnove r  and 

wages. 

111. The Model: A D iscuss ion  

Wi thou t  any r e s t r i c t i o n s  on t h e  t ype  o f  wage c o n t r a c t s  t h a t  f i r m s  can 

o f f e r ,  t h e  wage c o n t r a c t  t h a t  would emerge f rom t h i s  model would have workers 

b e i n g  p a i d  t h e i r  r e a l i z e d  ou tpu t ,  y ,  a t  a  f i r m  a f t e r  every  p e r i o d .  T h i s  

r e s u l t s  s i nce  f i r m s  do n o t  know a  wo rke r ' s  base p r o d u c t i v i t y  l e v e l ;  c o n t i n g e n t  

wage c o n t r a c t s  occur  so t h a t  workers w i t h  d i f f e r e n t  p r o d u c t i v i t i e s  would n o t  

be confused i n  e q u i l i b r i u m .  Th is  r e s u l t  i s  due t o  t h e  assumption o f  r i s k  

n e u t r a l i t y .  We then show t h a t  i f  con t i ngen t  wage c o n t r a c t s  a re  a l l owed ,  t he  

model w i l l  c o l l apse  down t o  a  s imple v e r s i o n  o f  a  standard job- match ing 

model. Th is  can be seen by c o n s i d e r i n g  t h a t  the  expected wage f o r  a  worker a t  

t h e  beg inn ing  of p e r i o d  zero,  o r  a f t e r  a  j o b  change would j u s t  be h i s  base 
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p r o d u c t i v i t y  l e v e l ,  p .  D e f i n i n g  W(p) t o  be t he  expected p resen t  d iscoun ted  

va lue  o f  the  f u t u r e  wage payments a t  the  beg inn ing  of p e r i o d  z e r o  f o r  a  worker 

w i t h  a  base p r o d u c t i v i t y  l e v e l  o f  p, g i ves  t h e  f o l l o w i n g  va lue  f u n c t i o n :  

W(p> = p  + REmax[X(p), V ( y ) l  

where, 

X(p> = p  + REmaxCp, p+81 

v ( y )  = y ( i  + 6 ) .  

The expected p resen t  d iscoun ted  va lue a t  t he  beg inn ing  o f  p e r i o d  one f o r  a  

worker who changed jobs  a f t e r  t he  i n i t i a l  pe r i od ,  i s  X; t he  p resen t  

d i scoun ted  va lue  o f  f u t u r e  wages 'a t  the  beg inn ing  of p e r i o d  one f o r  workers  

who s tayed  a t  t h e i r  p resen t  j o b ,  i s  def ined t o  be V(y ) .  S ince i n f o r m a t i o n  

abou t  a  worker ' s  j o b  match i s  p e r f e c t l y  observable  a f t e r  o n l y  one p e r i o d ,  a  

worker  who does n o t  move a f t e r  p e r i o d  ze ro  w i l l  never change j obs .  

I t  i s  easy t o  see t h a t  t h e  e q u i l i b r i u m  f o r  t h i s  s imple job- match ing model 

i m p l i e s  t h a t  t he  p r o b a b i l i t y  t h a t  a  worker moves a f t e r  e i t h e r  p e r i o d  z e r o  or 

one i s  t he  same f o r  a l l  workers .  I f  we f u r t h e r  assume t h a t  8 i s  u n i f o r m l y  

d i s t r i b u t e d  over  t he  i n t e r v a l  [ -e l ,  8 ' 1  and R=l,  then  t he  p r o b a b i l i t y  t h a t  

a  worker  moves a f t e r  p e r i o d  z e r o  would be 9 /16 ,  and the  p r o b a b i l i t y  t h a t  a  

worker  moves a f t e r  p e r i o d  one, g i v e n  he moved a f t e r  p e r i o d  zero,  would be 

1 / 2 . 2  

S ince  every worker has t h e  same p r o b a b i l i t y  o f  moving, t h i s  s imple model 

canno t  capture t he  he te rogene i t y  t h a t  i s  necessary t o  e x p l a i n  why p r i o r  

m o b i l i t y  i s  an i n d i c a t o r  o f  f u t u r e  m o b i l i t y .  A t  f i r s t  g lance,  t h e  model does 

seem capable o f  e x p l a i n i n g  why wages increase f o r  bo th  movers and s taye rs  o v e r  

t h e  l i f e  cyc le ,  a l b e i t  a t  a s lower  r a t e  f o r  j o b  movers. Job s taye rs  would 
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exper ience a  wage inc rease  s i nce  they a re  t h e  workers w i t h  a  good match a t  

t h e i r  f i r s t - p e r i o d  employer. S i m i l a r l y ,  j o b  movers a l s o  exper ience a  wage 

inc rease .  Th is  i s  because t h e y  g e t  p a i d  t h e i r  r e a l i z e d  p r o d u c t i v i t y  a t  a  f i r m  

a t  t h e  end o f  p e r i o d  zero,  and because j o b  movers a re  t h e  workers w i t h  a  bad 

match a t  t h e i r  p rev ious  employer. That i s ,  t h e i r  ex p o s t  wage would be l e s s  

than  t h e i r  base p r o d u c t i v i t y  l e v e l ,  p 3 .  However, s i nce  t h e  q u a l i t y  o f  

matches f o r  j o b  movers i s  n o t  as good as t he  q u a l i t y  of t h e  matches f o r  j o b  

s t aye rs ,  movers would e x p e r i e n c e $ l e s s  of a  wage inc rease  than  would j o b  

s t aye rs .  

Th is  exp lana t i on ,  however, cannot be complete, s i nce  age and tenure  a r e  

d r i v i n g  t h e  r e s u l t s ,  and n o t  t h e  number of p rev ious  moves. That i s ,  t h e  

reason f u t u r e  wages a re  lower  f o r  j o b  changers than t h e y  a re  f o r  j o b  s t a y e r s ,  

i s  because t he  expected q u a l i t y  o f  f u t u r e  matches i s  lower  f o r  j o b  movers than  

t h e  r e a l i z e d  matches o f  j o b  s t aye rs .  Therefore,  what d r i v e s  t h i s  r e s u l t  i s  

n o t  t he  number o f  p r i o r  moves t h a t  a  worker exper iences,  b u t  t he  age and 

t enu re  o f  a  worker.  Workers w i t h  t he  same amount o f  t enu re  and the  same 

number o f  pe r i ods  u n t i l  r e t i r e m e n t ,  w i l l ,  on average, have t he  same expected 

f u t u r e  wage r a t e s . 4  E m p i r i c a l  work on t h e  r e l a t i o n s h i p  between m o b i l i t y  and 

wages has c o n t r o l  l e d  f o r  d i f fe rences  i n  age and tenure,  and has found f r equen t  

m o b i l i t y  r e s u l t s  i n  lower  average wage l e v e l s  f o r  o l d e r  workers.  Since 

t r a d i t i o n a l  j o b  matching models cannot e x p l a i n  why p r i o r  m o b i l i t y  and f u t u r e  

m o b i l i t y  a re  p o s i t i v e l y  c o r r e l a t e d ,  o r  why j o b  movers have lower  average 

f u t u r e  wages, i t  w i l l  be assumed t h a t  wages cannot be made con t i ngen t  on t h e  

ex p o s t  o u t p u t  o f  workers.  Th i s  assumption i s  mot i va ted  by t h e  o b s e r v a t i o n  

t h a t  most wage c o n t r a c t s  a r e  n o t  con t i ngen t  on a  wo rke r ' s  f u t u r e  ou tpu t .  I n  a  

model w i t h  r i s k  avers ion,  t h i s  assumption can be j u s t i f i e d .  
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The p o t e n t i a l  b e n e f i t  o f  exc l ud ing  c o n t i n g e n t  wage c o n t r a c t s  i s  t h e  

a b i l i t y  t o  have t h e  p o s s i b i l i t y  a  p o o l i n g  e q u i l i b r i u m  f o r  t he  above economy. 

A p o o l i n g  e q u i l i b r i u m  leads t o  problems o f  adverse s e l e c t i o n ,  i n  t h a t  l ow 

p r o d u c t i v i t y  workers w i l l  be t he  f r e q u e n t  j o b  changers. Th is  occurs  s i n c e  

lower  p r o d u c t i v i t y  workers g a i n  f r o m  be ing  confused w i t h  t he  h i ghe r  

p r o d u c t i v i t y  workers when changing j obs .  To see t h i s ,  cons ider  the  f o l l o w i n g  

example: 

Example 1  : 

The f o l l o w i n g  example assumes t h a t  t h e r e  a r e  two types o f  workers and 

t h r e e  p o s s i b l e  o u t p u t s  t h a t  each worker can have a t  a  f i r m .  The p r o d u c t i v i t y  

t ypes  and t he  match ing components a re  g i ven  as f o l l o w s :  

P  f (p>  8 g(8> B= 1  

1  112 - 1  1  I 3  - 

- - 0 113 - 

2  112 1  1  I 3  - 

Consider f i r s t ,  a  candidate e q u i l i b r i u m  where no bonds a re  posted, t h a t  

i s ,  where a  wo rke r ' s  wage i n  every  p e r i o d  i s  j u s t  t he  f i r m ' s  es t ima te  o f  h i s  

p r o d u c t i v i t y  a t  t h e  f i r m .  With t h i s  assumption t he  f o l l o w i n g  p r i c e s  and 

q u a n t i t i e s  can be v e r i f i e d :  
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The n o t a t i o n  used i s  as f o l l o w s :  w ,  i s  t he  f i r s t  p e r i o d  wage f o r  

workers who changed jobs  a f t e r  t he  i n i t i a l  p e r i o d ;  w, i s  t h e  second p e r i o d  

wage f o r  workers who changed jobs  a f t e r  b o t h  pe r i ods  z e r o  and one; w,(y> i s  

t h e  second p e r i o d  wage f o r  workers who d i d  n o t  change j o b s  a f t e r  p e r i o d  ze ro ,  

b u t  who subsequent ly  changed jobs  a f t e r  t h e  f i r s t  pe r i od .  Since t he  f i r s t  

p e r i o d  wage f o r  a  j o b  changer i s  the w o r k e r ' s  r e a l i z e d  o u t p u t ,  y ,  t h e  wage f o r  

a  worker who then  changes j obs  a f t e r  p e r i o d  one i s  a  f u n c t i o n  o f  t he  w o r k e r ' s  

o u t p u t  a t  h i s  f i r s t  p e r i o d  employer. I n  t h i s  s imple example, a  worker who d i d  

n o t  change j o b s  a f t e r  t h e  i n i t i a l  pe r i od  would never change jobs ;  s i nce  

w2(y )  < y ,  t h a t  i s ,  he cou ld  earn more by s t a y i n g  employed a t  h i s  i n i t i a l  

employer. The wages f o r  j o b  s tayers  a re  n o t  made e x p l i c i t  i n  the  above t a b l e  

s i nce  they  a r e  s imp ly  a  wo rke r ' s  r e a l i z e d  o u t p u t ,  y , .  y r ( p )  i s  d e f i n e d  t o  

be t h e  r e s e r v a t i o n  o u t p u t  o f  a  worker w i t h  a  base p r o d u c t i v i t y  l e v e l  o f  p,  

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

p e r i o d  ze ro  employer o r  changing j obs .  G(yr (p) -p> i s  thus t h e  f r a c t i o n  o f  

t h e  p r o d u c t i v i t y  p workers who change jobs  a f t e r  p e r i o d  zero,  and G(w,-p) i s  

t he  f r a c t i o n  o f  these workers who a l s o  change j obs  a f t e r  p e r i o d  one. 

I f  t h i s  were an e q u i l i b r i u m ,  t he  low p r o d u c t i v i t y  workers would be moving 

t w i c e  as o f t e n  as t he  h i g h  p r o d u c t i v i t y  workers;  213 (113) of the  low ( h i g h )  

p r o d u c t i v i t y  workers move a f t e r  p e r i o d  zero,  and 213 (113) move aga in  a f t e r  

p e r i o d  one. Th i s  i s  a  d i r e c t  r e s u l t  o f  adverse s e l e c t i o n .  However, because 

o f  t h e  d i f f e r e n c e  i n  m o b i l i t y  between the  h igh-  and low- p r o d u c t i v i t y  workers  

t h i s  cannot be an e q u i l i b r i u m ;  a  f i r m  cou ld  earn p o s i t i v e  p r o f i t s  by compet ing 

away the  h i g h- p r o d u c t i v i t y  workers.  S ince h i g h- p r o d u c t i v i t y  workers move o n l y  

h a l f  as o f t e n  as t he  l o w- p r o d u c t i v i t y  workers,  t he  f o l l o w i n g  bonding scheme 

would a t t r a c t  t h e  h i g h- p r o d u c t i v i t y  workers:  r e q u i r i n g  workers t o  p o s t  bonds 
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befo re  beg inn ing  employment a t  a  f i r m  and i ndex ing  t he  bonds acco rd i ng  t o  t h e  

workers '  f u t u r e  m o b i l i t y ,  where movers would f o r f e i t  t h e  bond and t h e  j o b  

s tayers  would s p l i t  t h e  proceeds o f  t h e  bond among them. Since t h e  

h i g h- p r o d u c t i v i t y  workers move i n f r e q u e n t l y ,  t h i s  c l e a r l y  b e n e f i t s  them. 

Bonds a c t  t o  r e d i s t r i b u t e  t o  the h i g h- p r o d u c t i v i t y  workers p a r t  o f  t h e  income 

which t h e  l o w- p r o d u c t i v i t y  workers g a i n  because o f  adverse s e l e c t i o n .  We 

d e f i n e  .bt t o  be t he  bonus pa id  t o  a  worker i n  p e r i o d  t, w i t h  n  p r e v i o u s  

j o b  changes, ( t h a t  i s ,  t h e  wage a  worker r ece i ves  i n  p e r i o d  t above h i s  o u t p u t  

a t  a  f i r m . )  These bonuses a re  funded by workers '  p o s t i n g  bonds when t h e y  

become employed a t  a  new f i r m .  Bonds a r e  i m p l i c i t  i n  t h e  wage functons,  so 

t h a t  w, w i l l  no longer  be the  f i r m ' s  es t ima te  o f  a  wo rke r ' s  p r o d u c t i v i t y .  

The f o l l o w i n g  can be v e r i f i e d  t o  be an equi  1  i br ium f o r  t h i s  example. 

I n  b racke t s  a re  t he  va lues t h a t  r e s u l t  when wages can be made c o n t i n g e n t  

on a  workers '  ou tpu t .  

Th i s  i s  an e q u i l i b r i u m  s ince p o t e n t i a l  f i r m s  cannot compete away e i t h e r  

t he  l o w- p r o d u c t i v i t y  workers o r  t he  h i g h- p r o d u c t i v i t y  workers.  The low 

p r o d u c t i v i t y  workers a re  s t i l l  be ing  confused w i t h  t h e  h i gh  p r o d u c t i v i t y  

workers and thus  do b e t t e r  than t hey  would i n  au ta rky .  I t  can a l s o  be shown 

t h a t  i f  t h e  amount o f  t h e  bonds t h a t  workers have t o  p o s t  were changed, t h e  

h i g h- p r o d u c t i v i t y  workers would be made worse o f f . '  

http://clevelandfed.org/research/workpaper
Best available copy



Th is  example i l l u s t r a t e s  the  asse r t i ons  made i n  t he  t e x t .  Adverse 

s e l e c t i o n  i s  p resen t  i n  the  model s ince  213 (113) o f  the  low ( h i g h )  

p r o d u c t i v i t y  workers move a f t e r  p e r i o d  zero,  and 213 (113) o f  these w i l l  move 

aga in  a f t e r  t he  f i r s t  pe r i od .  Because o f  t h i s ,  the  example i l l u s t r a t e s  t h e  

s t y l i z e d  f a c t s  o f  the  l abo r  market.  The wages f o r  j o b  movers and j o b  s t a y e r s  

inc rease  over  t he  l i f e  c y c l e  (a l though  a t  a  s lower r a t e  f o r  j o b  movers).  I n  

a d d i t i o n ,  j o b  movers do worse on average than  do j o b  s t aye rs .  N o t i c e  a l s o  

t h a t  t he  i nc rease  i n  wages f o r  movers i s  n o t  monotonic over  t ime ,  b u t  reaches 

a  maximum i n  p e r i o d  one and drops o f f  s l i g h t l y  i n  the  l a s t  p e r i o d .  Workers 

who move t w i c e  con t inue  t o  earn more i n  t he  l a s t  p e r i o d  o f  t h e i r  work ing  l i f e  

than  they  d i d  i n  t h e  f i r s t  p e r i o d ,  however, t h e i r  wages decreased w i t h  t h e i r  

l a s t  j o b  move. Th i s  i s  c o n s i s t e n t  w i t h  t h e  f i n d i n g s  o f  B a r t e l  and B o r j a s :  f o r  

young men a  q u i t  i s  assoc ia ted  w i t h  an inc rease  i n  earn ings  b u t  f o r  t h e  o l d e r  

men a q u i t  has e i t h e r  a  nega t i ve  o r  ze ro  e f f e c t  on wage growth.  

I t  can a l s o  be seen f r om the  example t h a t  p r i o r  m o b i l i t y  i s  an i n d i c a t o r  

o f  f u t u r e  mob i l e .  The p r o b a b i l i t y  t h a t  a  worker changes jobs  i n  t h e  f i r s t  

p e r i o d  i s  112, w h i l e  the  c o n d i t i o n a l  p r o b a b i l i t y  t h a t  a  worker changes j o b s  i n  

t h e  second pe r i od ,  g i ven  t h a t  he changed jobs  i n  the  f i r s t  pe r i od ,  i s  519. I n  

c o n t r a s t ,  t h e  p r o b a b i l i t i e s  when p r o d u c t i v i t y  i s  p u b l i c  i n f o r m a t i o n  a r e  213 

and 113, r e s p e c t i v e l y .  

I V .  E q u i l i b r i u m  

I n  t h i s  sec t i on ,  we d e f i n e  a  Poo l i ng  E q u i l i b r i u m  f o r  t he  env i ronment  g i v e n  

i n  t h e  p rev i ous  sec t i on .  There a r e  assumed t o  be a  l a r g e  number of f i r m s  and 

workers .  Firms a re  imagined t o  compete ove r  d i f f e r e n t  se ts  o f  c o n t r a c t s  i n  
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o r d e r  t o  maximize t h e i r  p r o f i t s .  A necessary c o n d i t i o n  f o r  an e q u i l i b r i u m  i s  

t h a t  another c o n t r a c t  o r  s e t  o f  c o n t r a c t s  does n o t  e x i s t  which, i f  o f f e r e d  

c o u l d  make p o s i t i v e  p r o f i t s ,  t a k i n g  the  behav io r  o f  o t h e r  f i r m s  as g i v e n .  

The e q u i l i b r i u m  n o t i o n  employed i s  thus a  Nash e q u i l i b r i u m  concept.  

The remainder o f  t he  d e f i n i t i o n  s t a t e s  t h a t  workers maximize t h e i r  u t i l i t y  

o r  p resen t  d iscoun ted  va lue  o f  t h e i r  f u t u r e  wage payments. A f t e r  every  

pe r i od ,  a  worker must dec ide whether t o  move o r  t o  con t i nue  work ing f o r  h i s  

p resen t  f i r m .  The d e c i s i o n  whether t o  move o r  t o  s t a y  f o r  a  worker a t  t h e  end 

of p e r i o d  t, w i t h  n  p rev i ous  j o b  changes, w i  11 be denoted by m(p,y,n,t) where 

n, t={O, l )  and n  t. A worker bases h i s  d e c i s i o n  on h i s  o u t p u t ,  y, a t  h i s  

p resen t  f i r m  and h i s  base p r o d u c t i v i t y  l e v e l ,  p.  We d e f i n e  m=O t o  denote t h e  

d e c i s i o n  t o  s t a y  a t  t he  p r e s e n t  j o b  and m=l t o  denote t h e  d e c i s i o n  t o  change 

j o b s .  Workers a r e  assumed to  take  wages as g iven  when making t h e i r  d e c i s i o n s ,  

b u t  i n  e q u i l i b r i u m  wages w i l l  be a  f u n c t i o n  o f  t he  op t ima l- dec i s i on  r u l e s  o f  

workers,  ml(p,y,n, t )  = (0  o r  1).  For n o t a t i o n a l  b r e v i t y ,  t h e  f u n c t i o n a l  

dependence on p  and y  w i l l  be suppressed. Wages a re  denoted by w,(.> where 

t = {0,1,2) and ( .  > denotes t h e  i nfo rmat ion- se t  o f  t he  f i r m  a t  the  

beg inn ing  o f  t ime  t, ( t h a t  i s ,  t h e  p a s t  wages and p r i o r  moves o f  workers . )  

The dependence on pas t  wages w i l l  be suppressed, except  when a  worker ' s  

p rev i ous  wage g i v e s  h i s  r e a l i z e d  o u t p u t  a t  a  f i r m .  

To d e f i n e  an e q u i l i b r i u m  we denote A t o  be the  law o f  mot ion  f o r  t h e  

economy. A , ( n , t >  i s  t h e  f r a c t i o n  o f  workers who w i l l  change jobs  a t  t h e  

end of  p e r i o d  t, g iven  t h a t  t h e y  changed jobs  n  t imes p r e v i o u s l y .  The 

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

o f  p e r i o d  i. We now have t h e  f o l l o w i n g  d e f i n i t i o n :  
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D e f i n i t i o n  o f  a Poo l i ng  E q u i l i b r i u m :  An e q u i l i b r i u m  f o r  t he  economy i s  a l i s t  

of wages: {w,, w l  (mt(0 ,0)=0,y>,  w ,  (ml(O,O)=l, w2(m'(0,0)=0,m'(0,1 )=O,y), 

w2(m1(0,0~=0,m'(0,1)=1,y~,  w2(m'(0,0~=l,m'(l,l)=Oy), w2(m'(0,0)=l,m'(l,l)=1)) 

va lue  f u n c t i o n s :  {W(p,y,n,t) n=0,1; t=0,1,2; n < t )  and equa t ions  o f  mot ion :  

{ h i ( n , t )  i=0,1; n=0,1; n - < t) such t h a t  

s a t i  s f y :  

where, 
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where m '  denotes t he  e q u i l i b r i u m  va lue 0 o r  1  ob ta ined  i n  i, ii, and iii. 

and such t h a t  f i r m s  earn ze ro  expected p r o f i t s :  

and such t h a t :  

12) t h e r e  does n o t  e x i s t  a  new c o n t r a c t  o r  s e t  o f  c o n t r a c t s ,  which i f  
o f f e red ,  would make p o s i t i v e  p r o f i t s .  

The d e f i n i t i o n  o f  e q u i l i b r i u m  cons i s t s  of consumers maximiz ing u t i l i t y  

g i ven  p r i c e s  1-3 and a  ze ro  p r o f i t  c o n d i t i o n  f o r  f i r m s  8-11. 

Given t h a t  f i r m s  earn ze ro  p r o f i t s ,  t h e r e  a re  a  cont inuum o f  wage 

c o n t r a c t s  which so l ve  8-11. However, i t  w i l l  be shown l a t e r  t h a t  t h e r e  e x i s t s  

o n l y  one c o n t r a c t  t h a t  a l s o  s a t i s f i e s  12. Obvious s i m p l i c a t i o n s  i n  n o t a t i o n  

and r e c a l l i n g  t h e  d e f i n i t i o n  o f  .bt g ives:  
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The d e c i s i o n- r u l e s  o f  t h e  workers,  ml(p,y,n, t> a re  easy t o  so l ve  i n  t h i s  

model. A worker who changes jobs  i n  t he  f i r s t  p e r i o d  w i l l  change j obs  aga in  

i n  t h e  second p e r i o d  i f  w,(y> > y  + o b z ,  t h a t  i s ,  i f  he earns more a t  a  

new f i r m .  S i m i l a r l y ,  a  worker who does n o t  change jobs  a f t e r  t h e  end o f  t h e  

p e r i o d  z e r o  w i l l  o n l y  change jobs  aga in  i f  w 2  > y  + l b r .  Given these 

r u l e s ,  t h e  va lue  f u n c t i o n s  g i ven  i n  2) and 3) become: 

R e c a l l i n g  t h e  d e f i n i t i o n s  o f  V(y>,  and X(p> f r o m  the  p rev ious  s e c t i o n ,  y i e l d s :  

Before de te rm in i ng  t he  op t ima l  d e c i s i o n  r u l e  f o r  a  worker,  t h a t  i s ,  

whether o r  n o t  t o  change jobs  a t  t he  end o f  p e r i o d  zero,  we w i l l  need t h e  

f o l l o w i n g  d e f i n i t i o n  and lemmas: 

D e f i n i t i o n :  y r ( p >  i s  de f i ned  t o  be t he  o u t p u t  a t  which a  worker w i t h  a  base 

p r o d u c t i v i t y  l e v e l  o f  p  i s  i n d i f f e r e n t  between s t a y i n g  a t  h i s  p resen t  j o b  o r  

l e a v i n g  a f t e r  t h e  end o f  p e r i o d  zero.  

y r ( p >  + + B m a ~ [ y ~ ( p > + ~ b ~  ,w2 (y r (p ) )  I = 

w l  + BEmaxCp+8+lbz,w21 

where, 

y r ( p ' )  = p '  + 8  i f  V(p1+8> > X (p l )  f o r  a l l  8. 

y r ( p " >  = p" + 8 i f  V(pM+8) < X(pM) f o r  a l l  8. 
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Lemma 1  : 

y r ( p >  i s  a  reservat ion  output  i n  t h a t  f o r  a l l  y  < ( > )  y r ( p )  

y  + + B m a ~ [ y + ~ b ~  , w z ( y ) l  < ( > )  w, + BEmax[p+B+,b, , w z l  

Proof :  The reservat ion  property o f  y r ( p )  above fo l lows from the monoton ic i ty  o f  V(y> 

i n  y. This i s  s a t i s f i e d  since both y  and w,(y> increase w i t h  y. 

1 / 

The dec is ion  whether o r  not  t o  change jobs a f t e r  per iod  zero, depends on 

the i n e q u a l i t y  V(y) < ( > )  X(p). The opt imal  decis ion r u l e s  f o r  the worker 

are then: 

ml(p,y,O,O) = O ( 1 )  iff y o  > ( < )  y r ( p )  

ml(p,y,O,l) = O(1) i f f  y o  > ( 0  wz(y)  - O ~ Z  

m l (p ,y , l , l )  = O(1) i f f  y ,  > ( < )  w z  - Ibz 

These r u l e s  can be subst i tu ted  i n t o  the  equ i l i b r i um wage ra tes  and laws o f  

motion. The next lemma gives equivalent  expressions f o r  the value f u n c t i o n  

W(p,y,l,2), the laws o f  motion A , ( n , t > ,  and the expected value o f  the 

p r o d u c t i v i t y  o f  j ob  changers. 

Lemma 2: 

1) Ao(0,O) = ,fG(yr(p)-p)f(p>dp 

2) A,( 1 ,l) = .fG(yr(p)-p)G(~z-p-l bz)f(p)dp 

3) A ~ ( O , I  ) = J-IG(YI-P) - G ( Y ~ ( P ) - P )  l f ( p )dp  
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5)  E(p lm' (O,O)=l) = SpG(yr (p) -p) f (p) lAo(O,O)  

6 )  E(plmt (O,O)=l ,m1(1 ,l ) = I )  = JpG(y ' (p) -p)G(~2-p-~ b2)f(p)/A,,(l, 1) 

7 )  E(plp+9=y,m1(O,O)=O) = w2(y )  = SP 'V 'p f (p lp+B=y)dp lK  

where, 

y r ( p ( y > >  = y  

K  = . fP ' " ' f (p lp+B=y)dp 

w2 (y1 )  = y '  + Ob2 

P roo f :  See Appendix 1. 

/ / 

The i n t u i t i o n  behind these e q u a l i t i e s  can be g o t t e n  f rom Lemma 1. The 

necessary  c o n d i t i o n  f o r  a  worker t o  change jobs  a f t e r  p e r i o d  z e r o  i s  y < y r ( p >  

o r  B<yr (p ) -p .  G(yr(p)-p) i s  then  t h e  f r a c t i o n  o f  t he  p r o d u c t i v i t y ,  p, 

workers  who change jobs  a f t e r  t h e  i n i t i a l  pe r i od ,  w h i l e  G(yr (p) -p) f (p) lAo(O,O)  

i s  t h e  p r o p o r t i o n  o f  these j o b  changers w i t h  a  base p r o d u c t i v i t y  l e v e l  o f  p.  

The i n t u i t i o n  behind 2 and 6 i s  s i m i l a r  t o  t h a t  above, b u t  now t h e  f i r m  

has two  p ieces o f  i n f o rma t i on .  The f i r m  es t imates  p  on t he  c o n d i t i o n s  

necessary  f o r  a  worker t o  change j o b s  i n  bo th  per iods :  Bo<yr (p ) -p ,  and 

9 ,<w2-p- ,b2 ,  where t h e  subsc r i p t s  1 and 2 r ep resen t  d i f f e r e n t  draws o f  

8. S ince  these draws a re  i . i . d . ,  G(yr(p~-p)G(w2-p-lb2>f(p)/Ao(l,l) i s  

t h e  p r o p o r t i o n  o f  t h e  p r o d u c t i v i t y ,  p, workers who change j obs  bo th  p e r i o d s  and may 

be i n t e r p r e t e d  as a  d e n s i t y  f u n c t i o n .  

I n  t h e  nex t  sec t i on ,  we show t h a t  a  p o o l i n g  e q u i l i b r i u m  leads  t o  adverse 

s e l e c t i o n  and t h i s  adverse s e l e c t i o n  can e x p l a i n  t he  r e l a t i o n s h i p  between t u rnove r  

and wages. I t  w i l l  then be shown t h a t  an e q u i l i b r i u m  e x i s t s  f o r  t h i s  
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economy so t h a t  the  above d i s c u s s i o n  i s  n o t  vacuous. I t  i s  a l s o  e s t a b l i s h e d  

t h a t ,  i n  e q u i l i b r i u m ,  workers w i l l  p o s t  bonds t h a t  a re  indexed acco rd i ng  t o  

t h e i r  f u t u r e  m o b i l i t y .  

V. Job M o b i l i t y  and Adverse S e l e c t i o n  

I n  a  model w i t h  p e r f e c t  i n f o r m a t i o n ,  o r  when wages can be made c o n t i n g e n t  

on t h e  o u t p u t  o f  the  worker,  a l l  workers w i l l  have t h e  same p r o p e n s i t y  t o  

change jobs .  Adverse s e l e c t i o n  i s  p resen t  when l o w- p r o d u c t i v i t y  workers have 

a  h i ghe r  p r o b a b i l i t y  o f  changing jobs  than do h i g h- p r o d u c t i v i t y  workers.  

S ince G(yr(p)-p) i s  t he  f r a c t i o n  of workers w i t h  a  p r o d u c t i v i t y  o f  p  who 

change j obs  i n  t he  f i r s t  p e r i o d ,  t he  p r o o f  o f  adverse s e l e c t i o n  i s  t h a t  t h i s  

i s  a decreas ing  i n  a  w o r k e r ' s  p r o d u c t i v i t y ,  p.  The p r o o f  r e l i e s  on whether 

dy r (p ) /dp  < 1. Adverse s e l e c t i o n  i s  p resen t  i n  the  market f o r  workers 

s w i t c h i n g  jobs  again  i n  t h e  second pe r i od ,  s ince  G(w2-p-,b2) i s  t he  

f r a c t i o n  o f  workers w i t h  a  p r o d u c t i v i t y ,  p,  who change j obs  i n  t he  second 

p e r i o d ,  which i s  o b v i o u s l y  decreas ing  i n  p .  Th is  e f f e c t  i s  accentuated by t h e  

mode l ' s  f i n i t e  hor i zon .  

The n e x t  p r o p o s i t i o n  proves t h a t  adverse s e l e c t i o n  i s  p resen t  i n  t h i s  

1  abor  market . 

P r o p o s i t i o n  1: 

d y r ( p > l d p  < 1 f o r  a l l  p. 

P r o o f :  From t h e  d e f i n i t i o n  o f  y r ( p > ,  Theorem 1, and Lemma 2: 

V (y r (p>  = y r ( p )  + B m a ~ C y ~ ( p ) + ~ b ~ ,  w 2 ( y r ) I  

= X(p) = w + BEmaxCp+B+,b2, w 2 1  
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Since w2(y)  i s  i n c r e a s i n g  i n  y ,  dV(y r )dy r  > 1. There fo re  i t  i s  

s u f f i c i e n t  t o  show t h a t  dX(p)/dp < 1. D i f f e r e n t i a t i n g  X y i e l d s :  

dX(p)/dp = B ( ~ = G ( w ~ - P - ~  b2))  < 1. 

/ / 

Adverse s e l e c t i o n  r e s u l t s  because t h e  l o w e r- p r o d u c t i v i t y  workers move more 

o f t e n  due t o  t h e  p o t e n t i a l  f o r  con fus ing  them w i t h  t he  h i g h e r- p r o d u c t i v i  t y  

workers.  The job-matching component o f  a  wo rke r ' s  p r o d u c t i v i t y  p rov i des  t h e  

necessary no i se  t o  i n s u r e  t h a t  m o b i l i t y  e x i s t s  i n  e q u i l i b r i u m .  The key  t o  

adverse s e l e c t i o n  i s  t h a t  t h e  wage r a t e s  w ,  and w, a re  n o t  c o n d i t i o n a l  on  

t h e  o u t p u t  o f  t h e  worker .  

Adverse s e l e c t i o n  a l s o  i m p l i e s  t h a t  wages f o r  j o b  changers w i l l  be l owe r  

on average than  t h e  wages f o r  j o b  s t aye rs .  

Theorem 1: 

The average f u t u r e  wages (ou tpu t )  o f  workers who do n o t  change j o b s  a r e  

g r e a t e r  than t h e  wages o f  workers who change jobs  once a f t e r  t he  i n i t i a l  

pe r i od ,  and o f  workers who change jobs  a f t e r  bo th  p e r i o d s .  

a) Ep ,e (V(y>  l y  > y r ( p ) )  > EP(X(p) l y < y r ( p ) )  

b)  E{w2(m1 ( O , O ) = l  ,m '  ( 1 , l  )=O,y)) > W r  

P roo f :  

a) Ep ,e(V(y) l y > y r ( p ) )  = S { y r , p  ,SV(y>h(y>dy l (  1 -H(y r (p ) ) ) ) f (p )dp  

> SV (y r (p ) ) f ( p>dp  = SX(p>f (p)dp 

> SX(p>G(yr(p)-p>f(p)dp/~o(O,O) 

= EP[X(p> l y < y r ( p ) l  
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The second i n e q u a l i t y  f o l l o w s  f r om P r o p o s i t i o n  1, which i m p l i e s  

cov(G(yr(p)-p),p) < 0 -- t h a t  i s ,  m o b i l i t y  and p r o d u c t i v i t y  a re  n e g a t i v e l y  

r e l a t e d .  

b)  Fo l lows f r o m  t h e  d e f i n i t i o n  o f  w,. 

/ / 

There a re  two reasons why f u t u r e  wages a re  lower  f o r  j o b  changers. One i s  

t h e  s tandard e f f e c t  i n  f i n i t e  h o r i z o n  job- match ing models. As ment ioned i n  

t he  p rev ious  sec t i on ,  t h i s  e f f e c t  i s  due t o  t h e  age and tenure  o f  a  worker .  

The second e f f e c t  i s  due t o  t he  l o w- p r o d u c t i v i t y  workers be ing  t he  f r e q u e n t  

j o b  changers. M o b i l i t y  ac t s  as a  s i gna l  t o  f i r m s  o f  a  wo rke r ' s  p o t e n t i a l  

p r o d u c t i v i t y  a t  t h e  f i r m .  Th is  e f f e c t  i s  n o t  dependent on (a l t hough  

accentuated by) t h e  assumption o f  a  f i n i t e  h o r i z o n .  I n  more genera l  models,  

which i n c l u d e  human c a p i t a l ,  i n c l u d i n g  a  wo rke r ' s  age and t enu re  would n o t  be 

a  p roxy  f o r  a  w o r k e r ' s  p r i o r  m o b i l i t y .  

To show why adverse s e l e c t i o n  can he lp  e x p l a i n  why p r i o r  m o b i l i t y  i s  an 

i n d i c a t o r  o f  f u t u r e  m o b i l i t y ,  P r o p o s i t i o n  1  has t o  be employed. To see why 

t h i s  model m igh t  be a b l e  t o  e x p l a i n  t he  p o s i t i v e  c o r r e l a t i o n  between t h e  

number o f  p a s t  j o b  changes and t h e  p r o b a b i l i t y  o f  changing j obs  i n  any 

subsequent pe r i od ,  r e c a l l  t h a t  t h e  f r equen t  j o b  changers a re  t h e  

l o w e r- p r o d u c t i v i t y  workers who have a  h igher  p r o p e n s i t y  t o  change j obs .  

However, i n  c o n j u n c t i o n  w i t h  t h i s  i s  an opposing e f f e c t .  S ince workers who 

change jobs i n  t h e  f i r s t  p e r i o d  a r e  p r i m a r i l y  t h e  l o w e r- p r o d u c t i v i t y  workers ,  

t h e i r  wages and thus  i n c e n t i v e s  t o  change j obs  i n  t h e  f u t u r e  a re  lower .  A  

s i m i l a r  e f f e c t  i s  p resen t  i n  any job-matching model w i t h  a  f i n i t e  h o r i z o n  

s i nce  the  expected bene f i t s  o f  f u t u r e  matches decrease w i t h  age. 
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Theorem 2:  

a)  The p r o b a b i l i t y  t h a t  a  worker changes jobs  a t  t he  end of p e r i o d  one, g i v e n  

t h a t  he changed j obs  a f t e r  the  end o f  p e r i o d  zero,  i s  g r e a t e r  than i t  would be 

i f  adverse s e l e c t i o n  were n o t  p resen t  o r ,  e q u i v a l e n t l y ,  i f  the  d i s t r i b u t i o n  o f  

t he  p r o d u c t i v i t y  o f  workers who have changed jobs  before was i d e n t i c a l  t o  t h e  

o r i g i n a l  d i s t r i b u t i o n  o f  workers, f ( p ) ,  then A , ( l , l >  > SG(w2-p)f(p)dp. 

b) Wi thou t  adverse s e l e c t i o n ,  t he  f r a c t i o n  o f  workers who change jobs  a f t e r  

p e r i o d  ze ro  i s  g r e a t e r  than t he  f r a c t i o n  o f  these workers who change j o b s  

aga in  a f t e r  t h e  f i r s t  pe r i od ,  SG(yr(p)-p)f(p)dp < . fG (w~ -p -~  b2 ) f ( p )dp .  

P roo f :  

a )  Ao(  1  ,l ) = E{G(yr-p)G(w2-p- b2  ) }  

> E { G ( ~ ' - ~ ) ) E { G ( W ~ - ~ - ~  b,)) = Ao(O,O)AI (1 ,1)  

The p r o o f  r e1  i e s  on cov{G(yr-p)G(w2-p-I b2>) > 0.  Th is  f o l  lows 

f r om P r o p o s i t i o n  1. 

b )  The p r o o f  f o l l o w s  f r om Lemma 2 and t he  d e f i n i t i o n  o f  w 2 .  

The f i r s t  i n e q u a l i t y  r e f l e c t s  t h e  a d d i t i o n a l  i n f o r m a t i o n  about a  w o r k e r ' s  

p r o d u c t i v i t y  t h a t  i s  gained f r om knowing t h a t  a  worker has changed jobs  i n  t h e  

p reced ing  p e r i o d .  I t  says t h a t  t h e  uncond i t i ona l  p r o b a b i l i t y  t h a t  a  worker  

w i t h  a  base p r o d u c t i v i t y  l e v e l  o f  p moves i n  t he  f i r s t  p e r i o d  i s  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  p r o b a b i l i t y  t h a t  t he  worker w i l l  move d u r i n g  t he  l a s t  
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pe r i od  c o n d i t i o n a l  on hav ing moved be fo re .  The second i n e q u a l i t y  r e f l e c t s  the  

f a c t  t h a t  j o b  m o b i l i t y  decreases w i t h  age i n  a  f i n i t e  h o r i z o n  model, as t h e  

b e n e f i t s  o f  moving decrease over  t ime.  I f  the  f i r s t  e f f e c t  dominates,  t hen  

the  f o l l o w i n g  i n e q u a l i t y  w i l l  ho ld :  

Th is  w i l l  g i v e  t he  des i r ed  r e s u l t .  The p r o b a b i l i t y  o f  changing j o b s  

increases w i t h  t h e  number o f  p rev ious  j o b  changes. 

Th is  r e s u l t  i s ,  i n  genera l ,  n o t  t r u e .  I t  w i l l  be t r u e ,  however, when 

y r ( p )  and w, a re  approx imate ly  equal ,  o r ,  i n  the  many-period case, when 

t he  r e s e r v a t i o n  ou tpu ts  i n  succeeding p e r i o d s  a re  n e a r l y  equa l . "  The 

i n t u i t i o n  beh ind  t h i s  r e s u l t  i s  t h a t  a  pool  o f  workers who have changed j o b s  

many t imes p r e v i o u s l y  w i l l  be composed p r i m a r i l y  o f  t h e  low p r o d u c t i v i t y  

workers who have a  h igher  p r o p e n s i t y  t o  change jobs .  However, t he  f o r c e  t h a t  

he lps  coun te rac t  t h i s  r e s u l t  i s  t h a t  s i nce  t h i s  pool  o f  workers w i l l  p r i m a r i l y  

be t he  low p r o d u c t i v i t y  workers,  they  w i l l  earn a  lower  wage if they  change 

jobs ,  r educ ing  t he  i n c e n t i v e s  f o r  m o b i l i t y .  

Example 2: 

The f o l l o w i n g  example i s  a  two- period ve rs i on  o f  t h e  model p resen ted  

above. The matching component, 8, i s  assumed t o  be u n i f o r m l y  d i s t r i b u t e d  

between -8' and 8 ' .  Fo l l ow ing  Example 1, a  candidate e q u i l i b r i u m  f o r  t h i s  

example can be ob ta ined  by choos ing a  wage-bonus package ( w ,  b) which 

maximizes t h e  expected r e t u r n  o f  t h e  h i g h e s t  p r o d u c t i v i t y  worker.  
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Problem E: 

I n  Appendix 2 t h e  s o l u t i o n  t o  Problem E i s  shown t o  s a t i s f y :  

b = w 2  + pa' - 2E(p) i f  2(E(p>-pU>,8 ' .  

b = w Z  + 8 ' 1 2  - E(p Ip<p , )  o therw ise  

where, 

E (p lp<p l  - PI  = -8 '12 

I f  we f u r t h e r  assume t h a t  p-UCB' , 28 '  I, then b = w2-pa, and f r om 

Lemma 2 ,  t he  cor responding p r i c e s  and q u a n t i t i e s  a re :  

A = 114 b=9' I 3  w l  = 58 '14  

w 2  = 48 '13  G(w2-p-b) = 1 - p I 2 8 '  

The assumption t h a t  9 i s  u n i f o r m l y  d i s t r i b u t e d  i s  n o t  necessary t o  

d e r i v e  b = w2-p ' .  A l l  t h a t  i s  necessary  i s  f o r  p t o  be un i f o rm l y  

d i s t r i b u t e d .  Before v e r i f y i n g  t h a t  t h i s  i s  an e q u i l i b r i u m  f o r  t h i s  example, 

n o t i c e  t h a t  i t  i s  c o n s i s t e n t  w i t h  t h e  s t y l i z e d  f a c t s ;  workers exper ience  a 

wage i nc rease  when t hey  change j obs ,  y e t  t hey  earn l ess  over  t ime  than j o b  

s t a y e r s  . 

Propos i t i  on 2 : 

The above a re  t h e  e q u i l i b r i u m  p r i c e s  and a l l o c a t i o n s  f o r  t h i s  example. 
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Proo f :  

The p r o o f  proceeds i n  two s teps.  The f i r s t  s tep e s t a b l i s h e s  t h a t  t h e r e  

does n o t  e x i s t  a  new c o n t r a c t  t h a t  cou ld  compete t o  h i r e  away a  subgroup o f  

t h e  h i ghe r  p r o d u c t i v i t y  workers,  [ ph ,  p H ] .  The second s t e p  i s  t o  show t h a t  

t h e r e  does n o t  e x i s t  a  f e a s i b l e  c o n t r a c t  which could  a t t r a c t  a  subgroup o f  t h e  

lower  p r o d u c t i v i t y  workers,  Cp' , p L  I .  

The f i r s t  s t ep  can be e s t a b l i s h e d  as f o l l o w s .  The necessary  c o n d i t i o n s  

f o r  a  c o n t r a c t  t o  a t t r a c t  t h e  h i ghe r  p r o d u c t i v i t y  workers a re  dXh(p) /dp > 

dx(p>/dp and Xh(ph)  = X(ph) .  That i s ,  t h e  marg ina l  worker i s  

i n d i f f e r e n t  between t he  two c o n t r a c t s  and t h e  h igher  p r o d u c t i v i t y  workers must 

s t r i c t l y  p r e f e r  t he  new c o n t r a c t .  Us ing  P r o p o s i t i o n  1  these c o n d i t i o n s  i m p l y :  

S ince a  p r o p e r t y  o f  t h e  proposed e q u i l i b r i u m  i s  t h a t  t h e  h i g h e s t  

p r o d u c t i v i t y  worker never moves, t h e  above c o n d i t i o n , a l s o  i m p l i e s  t h a t  he 

would never move w i t h  t he  new c o n t r a c t .  Therefore,  i f  the  h i g h e s t  

p r o d u c t i v i t y  worker i s  t o  p r e f e r  t h i s  c o n t r a c t ,  we must have: 

W h  + W z h  > W + W 2  

To e s t a b l i s h  a  c o n t r a d i c t i o n ,  we now show t h a t  t he  l owes t  p r o d u c t i v i t y  

worker under t h i s  c o n d i t i o n  a l s o  p r e f e r s  t he  new c o n t r a c t :  
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This  es tab l i shes  t h e  c o n t r a d i c t i o n ,  which proves t h a t  a  group of t h e  

h i g h e r - p r o d u c t i v i t y  workers cannot be competed away. The r e s t  o f  the  p r o o f  

shows t h a t  a  f e a s i b l e  c o n t r a c t  cannot compete away a  group of t h e  

l o w e r- p r o d u c t i v i t y  workers .  For a  c o n t r a c t  t o  a t t r a c t  a subgroup o f  t h e  

l o w e r- p r o d u c t i v i t y  workers t h e r e  must e x i s t  some marg ina l  worker,  p,, such 

t h a t  X L ( p L >  = X (pL ) .  S ince t he  h i g h e s t  p r o d u c t i v i t y  worker o f  t h i s  

subgroup i s  pL f r om Problem E, t he  b e s t  c o n t r a c t  f o r  t h e  marg ina l  worker i s  

g i v e n  by bL  = w Z L  - p l .  Therefore,  e s t a b l i s h i n g  t h a t  t h i s  c o n t r a c t  i s  n o t  

p r e f e r r e d  by a  worker w i t h  a  p r o d u c t i v i t y  l e v e l  of p, i m p l i e s  t h a t  

X,(p, < X(pL).  

W L  + Emax[pL+B+bL, w2,1 

= W L  + w~~ + EmaxCp,+B-p', 01  

< w + w z  + EmaxCpL+B-pl,Ol 

= w + EmaxCp,+B+w,-p1,w2l 

= w + EmaxCpL+B+b, w , I  

The n e x t  t o  l a s t  s t ep  uses t h e  f e a s i b i l i t y  c o n d i t i o n ,  W L  = E ( p ( p  < p L )  - 

(1-AL)b < E(p) + Aw,, which f o l l ows  s i nce  AL < A. 

Th is  es tab l i shes  t h e  c o n t e n t i o n  t h a t  t h e r e  does n o t  e x i s t  a  f e a s i b l e  

c o n t r a c t  t o  a t t r a c t  a  subgroup o f  the  l o w e r- p r o d u c t i v i t y  workers .  

The key t o  the  p r o o f  i s  t h a t  t he  a l l o c a t i o n  t h a t  s a t i s f y i n g  Problem E  

i m p l i e s  i s  t h a t  t he  h i g h e s t  p r o d u c t i v i t y  worker never changed jobs .  A 
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necessary c o n d i t i o n  f o r  a  Nash e q u i l i b r i u m  t o  e x i s t  i n  t h i s  model i s  f o r  t h e r e  

t o  be enough v a r i a b i l i t y  i n  t h e  p r o d u c t i v i t y  types o f  t h e  workers t o  i n s u r e  

t h a t  t he  h i g h e s t  p r o d u c t i v i t y  workers never change j obs .  I n  t h i s  example, i t  

amounts t o  assuming t h a t  pH-p1  2 8 ' .  I f  t h i s  c o n d i t i o n  does n o t  ho ld ,  we 

may no t  have an e q u i l i b r i u m  i n  t h i s  model. Th is  i s  i d e n t i c a l  t o  the problems 

o f  nonexistence encountered i n  the  l i t e r a t u r e .  (See, f o r  example, R o t h s c h i l d  

and S t i g l i t z ,  R i l e y  119751, and Wilson L19771.) I f  we adopt  W i l son ' s  

nonmyopic e q u i l i b r i u m  concept,  so t h a t  f i r m s  t ake  i n t o  account  t h a t  a  new 

c o n t r a c t  m igh t  i m p l y  some o f  the  e x i s t i n g  c o n t r a c t s  w i l l  be wi thdrawn, then  

ex i s t ence  can aga in  be proven. The e q u i l i b r i u m  i n  t h i s  case t y p i c a l l y  

i n v o l v e s  a  p o o l i n g  e q u i l i b r i u m  f o r  a  f i n i t e  number o f  subgroups. 

We a re  oow ready  t o  prove a  s u f f i c i e n t  c o n d i t i o n  f o r  t h e  ex i s t ence  o f  a  

p o o l i n g  e q u i l i b r i u m  i n  t h i s  model. The major  d i f f e r e n c e  between t he  f o l l o w i n g  

theorem and the  p reced ing  example i s  t he  i n c l u s i o n  o f  t h e  t h i r d  p e r i o d .  The 

theorem a l s o  e s t a b l i s h e s  t h a t  bonds w i l l  be posted i n  e q u i l i b r i u m .  

Theorem 3: 

I f  p-UCpl, p " 1  and i f  t h e r e  i s  "enough" d i s p e r s i o n  i n  workers '  

p r o d u c t i v i t y  types,  then  a  p o o l i n g  e q u i l i b r i u m  w i l l  e x i s t  f o r  t h i s  model. 

Furthermore, a  c h a r a c t e r i s t i c  o f  t h i s  e q u i l i b r i u m  i s  t h a t  workers w i l l  p o s t  

bonds indexed on t h e i r  f u t u r e  m o b i l i t y  such t h a t  t h e  h i g h e s t  p r o d u c t i v i t y  

worker w i l l  never move. 

P roo f :  See Appendix 3 
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These a re  s u f f i c i e n t  c o n d i t i o n s  f o r  an e q u i l i b r i u m  t o  e x i s t  i n  t h i s  

model. The d i s t r i b u t i o n  on p  can be a r b i t r a r y  as l ong  as i t  i s  n o t  " t o o "  

skewed t o  t h e  r i g h t .  Wi th  a  two- per iod model, ex i s t ence  can be e s t a b l i s h e d  by 

j u s t  assuming "enough" d i s p e r s i o n  i n  p.  S u f f i c i e n t  v a r i a b i l i t y  i s  assumed so 

t h a t  t h e  h i g h e s t  p r o d u c t i v i t y  worker w i l l  never move. 

There a re  two reasons why a  sepa ra t i ng  e q u i l i b r i u m  f o r  t h i s  model i s ,  i n  

genera l ,  n o t  p o s s i b l e .  The f i r s t  i s  t h a t  t he  b e n e f i t s  t o  t he  l o w- p r o d u c t i v i t y  

workers t o  pass themselves o f f  as h i g h - p r o d u c t i v i t y  workers can be q u i t e  l a r g e  

i n  a  m u l t i p e r i o d  model. Th is  occurs  s ince  f u t u r e  employers can observe a  

worker ' s  p r o d u c t i v i t y  by h i s  cho ice o f  an i n i t i a l  wage c o n t r a c t .  The 

assumption t h a t  t h e r e  i s  "enough" d i s p e r s i o n  i n  p  i nsu res  t h a t  the  b e n e f i t s  

f r om  l y i n g  a re  l a r g e  enough so t h a t  t he  l o w- p r o d u c t i v i t y  workers always p r e f e r  

a  p o o l i n g  c o n t r a c t .  The second reason why a  sepa ra t i ng  e q u i l i b r i u m  i s ,  i n  

genera l ,  n o t  p o s s i b l e  i s  t h a t  the  m o b i l i t y  o f  workers i s  endogenously 

determined. Th i s  does n o t  a l l o w  us t o  use R i l e y ' s  theorems t o  e s t a b l i s h  

s u f f i c i e n t  c o n d i t i o n s  f o r  a  sepa ra t i ng  e q u i l i b r i u m .  The s tandard models f o r  a  

sepa ra t i ng  e q u i l i b r i u m  t o  e x i s t  (see, f o r  example, Spence C19731, R o t h s c h i l d  

and S t i g l i t z  C19761, Wi lson C19771, e t c . )  depends on t he  assumption t h a t  some 

unobservable c h a r a c t e r i s t i c  i s  c o r r e l a t e d  w i t h  something t h a t  i s  observab le .  

I t  i s  n a t u r a l  t o  argue t h a t  m o b i l i t y  p l ays  t h a t  r o l e  i n  the  c u r r e n t  model as 

i t  d i d  i n  Salop and Sa lop ' s .  However, i n  t h e  p resen t  model, a  wo rke r ' s  

p r o p e n s i t y  t o  move i s  a  p r o p e r t y  o f  t he  e q u i l i b r i u m ;  i t  i s  no t  determined 

exogenously as was t he  r i s k  t ype  o f  consumers i n  Ro thsch i l d  and S t i g l i t z ' s  

model. 

The n e x t  s e c t i o n  d iscusses ques t ions  o f  o p t i m a l i t y  o f  t he  model. 
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V1. Wel fare I m p l i c a t i o n s :  

The p reced ing  examples i l l u s t r a t e d  another  aspect  o f  t he  model: I n  

e q u i l i b r i u m  t h e r e  i s  l e s s  j o b  m o b i l i t y  than  occurs  i n  a  wo r l d  w i t h  p e r f e c t  

i n f o r m a t i o n ,  o r  when wages can be made con t i ngen t  on a  worker ' s  o u t p u t .  

However, t h i s  i s  n o t  t r u e  f o r  a1 1  workers.  The h i gh- p roduc t i v i  t y  workers  move 

l e s s  o f t e n  than  t hey  would i n  a  wo r l d  w i t h o u t  adverse s e l e c t i o n ,  w h i l e  t h e  

l o w- p r o d u c t i v i t y  workers may or,may n o t  move l e s s  o f t e n  than t hey  would i n  a  

w o r l d  w i t h o u t  adverse s e l e c t i o n .  There a re  two reasons f o r  t h i s  e f f e c t ,  b o t h  

o f  which a re  due t o  adverse s e l e c t i o n .  The f i r s t  i s  i d e n t i c a l  t o  t h a t  i n  

A k e r l o f ' s  model. Adverse s e l e c t i o n  reduces t h e  f u t u r e  wages f o r  workers when 

t hey  move and thus  reduces t he  i n c e n t i v e  t o  move. The second e f f ec t  i s  due t o  

t h e  p o s t i n g  o f  bonds i n  e q u i l i b r i u m ,  which f u r t h e r  reduces t he  i n c e n t i v e s  f o r  

mobi l i t y .  

The r e s u l t s  o f  t h i s  s e c t i o n  w i l l  be shown w i t h  a  two- period model assuming 

t h a t  8 i s  u n i f o r m l y  d i s t r i b u t e d .  For most o f  t he  r e s u l t s ,  these assumptions 

can be re l axed .  Wi thou t  bonds, t h e  p r o b a b i l i t y  t h a t  a  p r o d u c t i v i t y ,  p,  worker 

changes j obs  i s  G(w2-p); t h e  average p r o b a b i l i t y  t h a t  a  worker changes j o b s  

i s  g i v e n  by  E{G(wz-p)) = G(wr-E(p)) < G(O), where G(0) i s  t he  

p r o b a b i l i t y  t h a t  a  worker would change jobs  i n  a  model w i t h o u t  adverse 

s e l e c t i o n .  The p o s t i n g  of bonds accentuates t h i s  e f f e c t .  I n  Example 2 t h e  

u n c o n d i t i o n a l  p r o b a b i l i t y  t h a t  a  worker moved was 114, w i t h  t he  

l o w e s t - p r o d u c t i v i t y  worker moving one h a l f  o f  the  t ime, and the  

h i g h e s t - p r o d u c t i v i t y  worker never moving. 

S ince  aggregate m o b i l i t y  i s  l e s s  than  i n  a  model w i t h  complete 

i n f o rma t i on ,  i t  i s  n a t u r a l  t o  ask whether t h e r e  i s  any p o t e n t i a l  f o r  a  
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government t o  i nc rease  we l f a re  i n  t h i s  model. An example o f  a  government 

a c t i o n ,  which one migh t  argue does t h i s ,  i s  unemployment insurance.  I n  ou r  

model, workers do n o t  i n c u r  any c o s t  i f  they change jobs ,  t h e r e f o r e ,  

unemployment insurance  cannot be d i r e c t l y  i nc l uded  i n  t h e  model. However, i t  

can be shown t h a t  i f  the  model i s  extended, so t h e r e  i s  a  w a i t i n g  p e r i o d  t h a t  

workers  must i n c u r  when they  change jobs ,  then i n t r o d u c i n g  unemployment 

insurance  i s  i d e n t i c a l  t o  s u b s i d i z i n g  t he  wages o f  j o b  movers. I n  p a r t i c u l a r ,  

t h i s  paper asks whether a  government can ach ieve a  Pare to  improvement by 

s u b s i d i z i n g  t he  wages o f  j o b  movers. Not s u r p r i s i n g l y ,  i f  we assume t h a t  a  

government does n o t  have s u p e r i o r  i n f o r m a t i o n  about a  wo rke r ' s  p r o d u c t i v i t y ,  

t h e  answer i s  no. Th i s  i s  because s u b s i d i z i n g  m o b i l i t y  would n o t  b e n e f i t  t h e  

h i g h e s t - p r o d u c t i v i t y  workers, t h e r e f o r e ,  t a x i n g  them t o  pay f o r  t h i s  subs idy  

would make them worse of f .  However, a  s t ronger  wel fare r e s u l t  can be proven 

i n  t h i s  model. That i s ,  a  government cannot t a x  wage income t o  subs id i ze  

mobi 1  i t y  and inc rease  aggregate w e l f a r e .  ' I n  f a c t ,  i t  i s  shown t h a t  i f  a  

government subs id ized  t he  wages o f  j o b  movers t h e r e  would be no e f f e c t  on t h e  

e q u i l i b r i u m  a l l o c a t i o n s .  Th is  can be seen most s imp ly  i f  we assume t h a t  t h e  

government has access t o  lump-sum t a x a t i o n .  Wi thout  such a  subs idy,  t h e  

e q u i l i b r i u m  p r i c e s  and a l l o c a t i o n s  f r om Problem E are:  

1) ~ = w ~ + ~ ' / ~ - E ( P I P < P I )  

2) A  = J G ( p ~ - 8 ' - p > f ( p > d p  

3) W, = .fP ' pG (p l - 8 ' - p> f  ( p > d p / ~  

4) w I  = E (p l p<p I )  - (1 - A)b 

where, 

E (p lp<p , )  - p l  = - 8 ' 12  

To v e r i f y  t h a t  s u b s i d i z i n g  w, by  s  and t a x i n g  f i r s t - p e r i o d  income by 

As has no r e a l  e f f e c t ,  cons ider  t h e  above equa t ions .  Since t h e  wage p a i d  t o  
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j o b  movers by the  f i r m s ,  w,, would n o t  change, then  f r om 1) t he  e q u i l i b r i u m  

amount o f  t h e  bonus would inc rease  by s  ( o r  bonds would inc rease  by 

1 - s .  I n  o t h e r  words, t h e  amount o f  t he  bonus p a i d  t o  t h e  j o b  s t aye rs  

would change one f o r  one w i t h  t he  subs idy  on w z  l e a v i n g  m o b i l i t y  t he  same 

and thus imp l y i ng  t h a t  t h e  wage p a i d  by the  f i r m  t o  j o b  movers, w r ,  remains 

t h e  same. Therefore,  second-period income would i nc rease  by s  f o r  bo th  movers 

and nonmovers, and f i r s t - p e r i o d  income would decrease by  s. The f o l l o w i n g  a re  

t he  new e q u i l i b r i u m  a l l o c a t i o n s :  

1 ' )  b '  = wZ'  + s + 8 ' 1 2  - E (P IP<P I )  

2 ' )  A  = SG(p l -8 ' -p ) f (p )dp  = A 

3 '  > W, ' = f P ' p ~ ( p l - 8 ' - p > f ( p > d p / h '  = W, 

4 ' )  w , '  = E ( p l p < p l )  - (1  - A)bl  = W I  - s 

The p reced ing  assumed t h a t  a  government had access t o  lump-sum t a x a t i o n ,  

t h a t  i s ,  t h a t  f i r m s  d i d  n o t  t ake  i n t o  account t h e i r  i n f l u e n c e  on t a x  r a t e s .  

By changing the  amount o f  t h e  bond t h a t  workers pos t ,  f i r m s  can i n f l uence  

aggregate m o b i l i t y  and hence t a x  r a t e s .  I f  f i r m s  d i d  t ake  t h i s  i n t o  account ,  

then  t hey  would choose t h e  amount o f  t he  bond t h a t  has t o  be pos ted  t o  

maximize t he  expected r e t u r n  o f  t h e  h i g h e s t  p r o d u c t i v i t y  worker.  The 

f o l l o w i n g  p r o p o s i t i o n  proves t h a t  even when f i r m s  t ake  i n t o  account t h e i r  

e f f e c t s  on taxes,  t h a t  s u b s i d i z i n g  m o b i l i t y  would have no e f f e c t  on t h e  

e q u i l i b r i u m  a l l o c a t i o n s .  

Propos i  t i o n  3: 

Even when a  government does n o t  have access t o  lump-sum t a x a t i o n ,  t h e  

e q u i l i b r i u m  p r i c e s  and a l l o c a t i o n s  a re  g i ven  by 1 ' ) - 4 ' ) .  
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Proo f :  

Fo l l ow ing  Problem E t h e  new e q u i l i b r i u m  w i l l  be chosen t o  s a t i s f y  

The s o l u t i o n  t o  t h i s  max im iza t ion  problem p a r a l l e l s  t h a t  g i ven  i n  Appendix 

2 and i s  om i t t ed .  

The i n t u i t i o n  behind t h i s  r e s u l t  i s  s t r a i gh t f o rwa rd .  Subs id i z i ng  m o b i l i t y  

would b e n e f i t  t he  f r equen t  j o b  movers, the  l o w- p r o d u c t i v i t y  workers.  I n  a  

p o o l i n g  e q u i l i b r i u m ,  however, the  r e t u r n s  t o  t h e  h i g h e s t - p r o d u c t i v i t y  workers  

a re  maximized. Since t h e  h i g h e s t - p r o d u c t i v i t y  workers never move i n  

e q u i l i b r i u m ,  t hey  never b e n e f i t  f r om  the  subsidy.  The amount o f  t he  bond t h a t  

would be posted i n  e q u i l i b r i u m  would change one f o r  one w i t h  t he  amount o f  t h e  

taxes  t o  e l i m i n a t e  the e f f ec t s  o f  a  government's a c t i o n .  I t  can be shown t h a t  

i f  t h e  amount o f  the  bond does n o t  change, then s u b s i d i z i n g  m o b i l i t y  c o u l d  

inc rease  aggregate we l f a re .  (A l though i t  cou ld  n o t  r e s u l t  i n  a  Pa re to  

improvement.) 

I t  i s  i n f o r m a t i v e  t o  compare t he  r e s u l t s  of t h i s  model t o  t h a t  o f  

Jovanovic (1983) who a l s o  analyzed a  l a b o r  market w i t h  adverse s e l e c t i o n .  

U n l i k e  t he  p resen t  model, he concluded t he re  would be t o o  much j o b  m o b i l i t y .  

To d e r i v e  h i s  r e s u l t s ,  Jovanovic assumes t he re  a re  an equal number o f  

workers and i s l a n d s  ( o r  p l a n t s ) .  Each i s l a n d  i s  endowed w i t h  a g i ven  

p r o d u c t i v i t y ,  p, drawn f r o m  a  known d i s t r i b u t i o n ,  f ( p ) .  Workers a re  assumed 
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t o  be randomly d i s t r i b u t e d  across t he  i s l a n d s .  Workers a re  i d e n t i c a l  excep t  

t hey  work a t  p l a n t s  w i t h  d i f f e r e n t  p r o d u c t i v i t y  p o t e n t i a l s .  A f t e r  work ing  a t  

an i s l a n d  one p e r i o d ,  a  worker decides whether t o  con t inue  work ing  a t  h i s  

p resen t  i s l a n d ,  o r  t o  leave and s e l e c t  a  vacated i s l a n d .  I s l a n d s  a re  vaca ted  

because o f  e i t h e r  death o r  because a  worker dec ides t o  change i s l a n d s .  A 

cons tan t  b i r t h- d e a t h  r a t e  i s  assumed so t h a t  a  f i x e d  f r a c t i o n  of p l a n t s  a re  

vacated every  p e r i o d .  Th is  supp l i es  the  necessary  no ise  t o  suppor t  an 

e q u i l i b r i u m .  Otherwise,  o n l y  t he  l o w e s t - p r o d u c t i v i t y  p l a n t  would be vaca ted .  

Workers a t  l o w- p r o d u c t i v i t y  p l a n t s  would t hen  be the  j o b  changers. 

Because o f  t h i s  adverse s e l e c t i o n ,  t he  newborn w i l l  have a  lower  p r o d u c t i v i t y  

i s l a n d  on average, and thus t he  young w i l l  be more l i k e l y  t o  change j obs  t han  

o t h e r  workers. S ince t he  behav io r  o f  the  newborn i s  f i x e d ,  t h e r e  w i l l  be t o o  

much j o b  m o b i l i t y  because workers c u r r e n t l y  a t  low p r o d u c t i v i t y  p l a n t s  w i l l  

s w i t c h  i s l a n d s ,  knowing t h a t  some o f  the  h i g h  p r o d u c t i v i t y  p l a n t s  w i l l  a l s o  be 

vacated. 

The c r u c i a l  d i f f e r e n c e  between Jovanov i c ' s  model and t he  p resen t  one i s  

t h a t  p l a n t s  a re  endowed w i t h  t h e  p roduc t i on  techno logy  i n  Jovanov i c ' s  model, 

w h i l e  workers a re  endowed w i t h  t h e  p roduc t i on  technology i n  t h e  p resen t  

model. Jovanovic a l s o  ignores  t h e  market f o r  p l a n t s .  I f  p l a n t s  cou ld  be 

bought and s o l d  t h e r e  would n o t  be a  one t o  one t r a d e- o f f  between i s l a n d s  

vacated due t o  death and those vacated because t he  i s l a n d  was a  

l o w- p r o d u c t i v i t y  i s l a n d .  The p r i c e  f o r  p l a n t s  would be determined ana logous l y  

t o  t he  de te rm ina t i on  of the wage r a t e s  f o r  workers i n  t he  p resen t  model. 

S ince  p l a n t s  a re  immobi le and have d i f f e r e n t  p r o d u c t i o n  techno log ies ,  t h e r e  

w i l l  be t o o  much j o b  m o b i l i t y  i n  Jovanov ic ' s  model. Not enough j o b  m o b i l i t y  

e x i s t s  i n  t h e  p resen t  model because workers a re  endowed w i t h  t h e  p r o d u c t i o n  

technology,  and p l a n t s  o r  f i r m s  b i d  t o  a t t r a c t  these  workers.  
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V I .  Conc lus ion 

I n  an a t tempt  t o  e x p l a i n  severa l  e m p i r i c a l  r e g u l a r i t i e s  o f  t h e  l a b o r  

market, adverse s e l e c t i o n  was i nco rpo ra ted  i n t o  a  s tandard job- match ing 

model. The model showed t h a t  t he  nega t i ve  r e l a t i o n s h i p  between t u r n o v e r  and 

wages i s  a  r e s u l t  o f  adverse s e l e c t i o n .  Another p r e d i c t i o n  o f  t h e  model i s  

t h a t  wages w i l l  i n c rease  w i t h  tenure  s i nce  bonds a re  posted i n  e q u i l i b r i u m  i n  

o r d e r  t o  pun ish  j o b  changers ( the.  low p r o d u c t i v i t y  workers) and reward t h e  j o b  

s t aye rs  ( t h e  h i g h  p r o d u c t i v i t y  workers) .  Two examples were a l s o  c o n s t r u c t e d  

t o  demonstrate t h a t  t h i s  model i s  a l s o  capable of e x p l a i n i n g  two o t h e r  

s t y l i z e d  f a c t s  o f  t he  l a b o r  market.  The f i r s t  i s  t h e  p o s i t i v e  c o r r e l a t i o n  

between p r i o r  m o b i l i t y  and f u t u r e  m o b i l i t y ,  and t h e  second i s  t h e  n o t i o n  t h a t  

wages f o r  ( o l d e r )  j o b  changers may a c t u a l l y  decrease a f t e r  each j o b  change. 

The model g i ven  i n  t h e  paper i s  a b s t r a c t  and, as such, cannot  hope t o  

adequate ly  e x p l a i n  t h e  many e m p i r i c a l  f a c t s  o f  t he  l a b o r  market.  One such 

f a c t  t h a t  t h e  model f a i l e d  t o  e x p l a i n  i s  why q u i t s  l ead  t o  inc reased  l i f e t i m e  

earn ings  when they  occur  e a r l y  i n  t h e  l i f e  c y c l e .  The major weakness o f  t h i s  

model (and s i m i l a r  models) i s  t h a t  i t  concen t ra tes  on o n l y  one reason why a  

worker m igh t  q u i t  h i s  p resen t  j ob .  B a r t e l  and Bo r j as  f i n d  t h a t  t h e  reason why 

a  worker q u i t  h i s  j o b  has a  s i g n i f i c a n t  impact  on earn ings .  They d i v i d e  q u i t s  

i n t o  t h ree  ca tego r i es :  q u i t s  due t o  j o b  d i s s a t i s f a c t i o n  (PUSH), q u i t s  

o c c u r r i n g  because a  worker found a  b e t t e r  j o b  (PULL), and q u i t s  o c c u r r i n g  f o r  

personal  reasons. They f i n d  t h a t  a  p u l l  q u i t  i m p l i e s  a  s i g n i f i c a n t l y  h i g h e r  

wage growth,  w h i l e  a  push q u i t  does n o t  s i g n i f i c a n t l y  a f f e c t  wage growth,  and 

t h a t  q u i t s  due t o  personal  reasons i m p l i e s  a  s i g n i f i c a n t  decrease i n  wage 

growth.  Furthermore, t hey  f i n d  t h a t  q u i t s  o c c u r i n g  e a r l y  i n  t h e  l i f e  c y c l e  
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are  p r i m a r i l y  due t o  workers f i n d i n g  b e t t e r  jobs,  w h i l e  push q u i t s  a r e  more 

l i k e l y  to occur  l a t e r  i n  t h e  l i f e  c y c l e .  Th is  i s  a  puzz le  f o r  t h i s  model and 

t r a d i t i o n a l  job-matching models, s ince  t u rnove r  due t o  t he  matching p rocess ,  

and thus q u i t s  due t o  j o b  d i s s a t i s f a c t i o n ,  should occur  e a r l y  i n  t he  l i f e  

cyc l e .  ' Unl  i ke t he  t r a d i  t i o n a l  job-matchi  ng model, however, t h i  s  paper 

exp la i ns  why these movers should  exper ience l ess  wage growth than j o b  s t a y e r s .  

The f i n d i n g s  t h a t  p e r s i s t e n t  m o b i l i t y  among o l d e r  men r e s u l t s  i n  l owe r  

wages appears t o  be t r u e  i n  t h e  aggregate,  however, i t  i s  n o t  t r u e  f o r  a l l  

groups o f  workers .  Murphy (1985) f i n d s  t h a t  f o r  execu t i ves  t he  o p p o s i t e  i s  

t r u e ,  t h a t  i s ,  an e x e c u t i v e ' s  earn ings a r e  p o s i t i v e l y  r e l a t e d  t o  h i s  p r e v i o u s  

j o b  m o b i l i t y .  The p resen t  model cannot e x p l a i n  t h i s ,  b u t  i t  does suggest  t h a t  

adverse s e l e c t i o n  w i l l  be l e s s  impo r tan t  f o r  execu t i ves  s i nce  they  a r e  p a i d  

more f r e q u e n t l y  by bonuses and s tock  o p t i o n s  (which a re  forms o f  c o n t i n g e n t  

wage c o n t r a c t s ) .  I f  workers a re  p a i d  t h e i r  r e a l i z e d  p r o d u c t i v i t y  every  

p e r i o d ,  then  an e x e c u t i v e ' s  wage w i l l  be on t h e  average h i s  base p r o d u c t i v i t y  

l e v e l .  Even i f  execu t i ves  a re  n o t  p e r f e c t l y  separated accord ing  t o  t h e i r  

p r o d u c t i v i t y ,  adverse s e l e c t i o n  w i l l  be l e s s  impor tan t  s i nce  more i n f o r m a t i o n  

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

A f u l l  e xp lana t i on  o f  t h e  r e l a t i o n s h i p  between wages and m o b i l i t y  would 

have t o  i n c l u d e  tenure.  Tenure cou ld  conce i vab l y  be i n t r oduced  i n t o  t h e  

p rev i ous  a n a l y s i s  i n  one o f  two ways. The r o l e  o f  tenure  i n  Jovanov ic ' s  

(1979a) model i s  f o r  workers t o  l e a r n  ove r  t ime about t he  q u a l i t y  o f  t h e i r  

c u r r e n t  j o b  matches. The second p o s s i b i l i t y  would be t o  i n t r o d u c e  

f i r m- s p e c i f i c  human c a p i t a l  i n t o  a  match ing model as i n  Jovanovic (1979b).  

These exc l us i ons  were made t o  inc rease  t h e  c l a r i t y  o f  t he  a n a l y s i s ,  and 

because s o l v i n g  t he  model w i t h  an a r b i t r a r y  number o f  pe r i ods  has proven, as 

o f  t h i s  t ime ,  t o  be i n t r a c t a b l e .  
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The bas i c  model g i ven  above i s  genera l  i n  t h a t  i t  can be mod i f ied  t o  have 

a d d i t i o n a l  i m p l i c a t i o n s  f o r  m o b i l i t y  and wages. I f  the  i n f o r m a t i o n a l  

requ i rements  o f  t h e  model a re  m o d i f i e d  so t h a t  f i r m s  cannot p e r f e c t l y  observe 

a  w o r k e r ' s  p a s t  wage r a t e s ,  t he  r e s u l t i n g  adverse s e l e c t i o n  i m p l i e s  t h a t  

workers who move because o f  d i f f e r e n c e s  i n  e i t h e r  tasks (persona l  reasons)  o r  

t echno log ies  w i l l  earn lower wages ove r  t ime.  For example, i f  t h e  match ing  

component, 8, i s  i n t e r p r e t e d  t o  be t h e  u t i l i t y  o r  d i s u t i l i t y  a  worker 

r e c e i v e s  a t  a  j ob ,  t h e  above a n a l y s i s  i m p l i e s  t h a t  workers who have a  t a s t e  

f o r  changing jobs  w i l l  earn l e s s  ove r  t ime .  S i m i l a r l y ,  i f  workers q u i t  

because o f  unobservable shocks to  t h e i r  household p roduc t i on  f u n c t i o n s ,  then  

adverse s e l e c t i o n . w i l 1  imp ly  t h a t  workers who drop o u t  o f  the  l a b o r  f o r c e  

f r e q u e n t l y  w i l l  a l s o  earn lower wages ove r  t ime .  Th is  e f f e c t  complements 

e x i s t i n g  exp lana t i ons  f o r  the  wage d i f f e r e n t i a l  between men and women. 
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- 37 - 

Endnotes 

1. This assumption is not crucial since observing a worker's output at a 

previous firm would only give a potential employer a noisy signal of a 

worker's base productivity level. 

2. G ( O >  is the probability that a worker moves again after period one and 

G(88'1(1+8)) is the probability that a worker moves after period zero. 

Using the assumption that 8 is uniformly distributed gives the results in 

the text. 

3. If we keep the assumption that 0=1 ands 8 is uniformly distributed, the 

average wage for a worker with a base productivity level of p in period zero 

would be p + E(818<8'18) = p - 71168'. 

4. Jovanovic himself mentions in a footnote that his model cannot explain 

why persistent job movers have lower future wages compared to the future wages 

of infrequent job movers. 

5. This is because the model has more than one period. In a one period 

model, one could again obtain a separating equilibrium. Workers would be paid 

a piece rate wage, with the high productivity workers receiving a large 

percentage of their wage in terms of their realized output at a firm. In a 

multi-period model a separating equilibrium would not be as easily obtained, 

since the contract a worker accepts in the first period would signal to all 

future employers the productivity type of the worker. 
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6. Since 213 (113) o f  t h e  ( low)  h i gh  p r o d u c t i v i t y  workers move a f t e r  p e r i o d  

ze ro  and again  a f t e r  p e r i o d  one, the  expected p r o d u c t i v i t y  o f  a  worker who 

changes jobs  a f t e r  t he  f i r s t  p e r i o d  i s  (213X112X1 + 113X1/2X2)/(213X1/2 + 

113X112) = 413; t he  expected p r o d u c t i v i t y  o f  a  worker who changes jobs  a f t e r  

bo th  per iods  i s  (213X2/3X1/2Xl + 1 / 3 X 1 / 3 X 1 1 2 X 2 ~ 1 ~ 2 / 3 X 2 / 3 X 1 1 2  + 113X113X112) = 

615; and t he  expected p r o d u c t i v i t y  o f  a  worker i n  the  i n i t i a l  p e r i o d  i s  s i m p l y  

(112x1 + 112x2) = 312. The wages r e p o r t e d  i n  t he  t e x t  can be ob ta ined  as 

f o l l o w s :  I n  t h e  i n i t i a l  p e r i o d ,  the  p r o b a b i l i t y  t h a t  a  worker  s tays a t  h i s  

p resen t  j o b  i s  112, t h e r e f o r e  wo = 3/2 - (1 /2 )ob ,  = 1019; s i m i l a r l y ,  t h e  

c o n d i t i o n a l  p r o b a b i l i t y  t h a t  a  worker changes jobs  a f t e r  t h e  f i rst  p e r i o d  

g i v e n  t h a t  he changed jobs  be fo re  419, i s  t h e r e f o r e  w ,  = 413 - (4/9)ob2 

= 56/45; and t h e  wage f o r  a  worker who changes jobs t w i c e  i s  j u s t  h i s  expec ted  

p r o d u c t i v i t y ,  w, = 716. 

7 .  We a re  imposing a  r e s t r i c t i o n  t h a t  bonds cannot be made con t i ngen t  on t h e  

r e a l i z e d  o u t p u t  o f  a  worker o u t p u t .  Bonds a re  o n l y  a l l owed  t o  be made 

con t i ngen t  on a  worker ' s  d e c i s i o n  e i t h e r  t o  move o r  s t a y  a t  t h e  f i r m .  The 

more general  case, when t h e  bond can depend on y ,  has proven t o  be 

i n t r a c t a b l e .  I n t u i t i o n  suggests t h a t  i n c l u d i n g  t h i s  more genera l  case would 

make i t  more l i k e l y  t h a t  a  sepa ra t i ng  e q u i l i b r i u m  w i l l  e x i s t ,  b u t  i f  t h e r e  i s  

enough v a r i a b i l i t y  i n  the  j o b  matching component, 8, t h a t  a  p o o l i n g  

e q u i l i b r i u m  w i l l  s t i l l  r e s u l t .  For the  remainder o f  t he  paper ,  we m a i n t a i n  

t h e  assumption t h a t  the  r e t u r n  on bonds cannot depend on y .  

8. We ignore  t he  mechanism t h a t  f o r ces  a  f i r m  t o  honor i t s  c o n t r a c t  w i t h  

workers .  Workers who have a good j o b  match a t  t h e i r  c u r r e n t  f i r m  do n o t  have 

t h e  same expected o p p o r t u n i t i e s  a t  o t h e r  f i rms ,  so t h a t  c o m p e t i t i o n  canno t  
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force the firm to pay the worker his output at the firm. Similarly, because 

of the asymmetric information in the model, neither a court system nor other 

workers would know whether a firm had honored its contract with the worker. 

9. Another effect that will help the desired result is that workers will 

generally post larger bonds earlier in their life cycle which will help give 

the desired result. Example 1 showed an example of this. 

10. This is in contrast to the welfare implications of Akerlof's model where 

the government could subsidize the trading of cars and increase aggregate 

welfare in the sense that owners of the low-quality cars would gain more than 

the owners of high-quality cars would lose. 

1 1 .  The unconditional probability that a worker quits his job is greater 

early in the life cycle; it is the probability that a worker quits his job 

conditional on his previous quits, which this paper shows is not necessarily 

greater early in the life cycle. 

http://clevelandfed.org/research/workpaper
Best available copy



Appendi x 1 

T h i s  appendix proves Lemma 2. 

. The p r o o f  uses t h e  r e s e r v a t i o n  p r o p e r t y  of ml(p,y,O,l 1, t h a t  i s ,  t h e  
worker w i l l  s t a y  ( l e a v e )  i f f  y > ( < >  y ' .  T h i s  r e s e r v a t i o n  p r o p e r t y  f o l l o w s  
s i n c e  d w 2 ( y ) l d y  < 1. 

4) E m a ~ C p + B + ~ b ~ , w ~ l  
= G ( w ~ - P - I ~ ~ ) w ~  + ( I - G ( W ~ - P - ~ ~ ~ ) > ( P  + Ib2 + E(B10 > w2-p-,b2) 

where, 

The second s t e p  expresses t h e  p o s t e r i o r  d i s t r i b u t i o n  o f  p, when p and 8 
a r e  independent.  See Degroot  (1979) for  d e t a i l s .  The t h i r d  s t e p  uses t h e  
d e f i n i t i o n  o f  t h e  c o n v o l u t i o n  p roduc t .  

The s teps  i n  6 a r e  i d e n t i c a l  t o  those b e f o r e ,  excep t  t h e  f o l l o w i n g  
i d e n t i t y  i s  used i n  t h e  p r o o f .  

7 )  The p r o o f  f o l l o w s  s i n c e  f (p lp+e=y)  i s  t r u n c a t e d  above by y r ( p )  < y .  
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Appendix 2  

Using c o n s t r a i n t  I), Problem E can be r e w r i t t e n  as 

max {E(p> + O(A-G)b + BGw, + R(1-G)p + ,r-,,-bS8g(8)d8 
b  

s. t. 
c o n s t r a i n t s  1) and 2 )  ho ld .  

There a re  two cases t o  cons ider :  when G(wz-p"-b) > 0,  and when G(w,-pH-b) = 0. 
The f i r s t  case leads t o  t h e  f o l l o w i n g  f i r s t  o rde r  c o n d i t i o n :  

Us ing  t h e  d e f i n i t i o n  o f  A  and w, g i ves :  

Rearranging g i ves  t he  e q u i l i b r i u m  amount o f  t he  bond as d iscussed i n  t h e  
t e x t :  

The second p a r t  o f  t he  max im iza t ion  problem assumes t h a t  G(w2-pH-b) = 0.  
D e f i n i n g  p l  such t h a t  w,-pl-b = -8' ,  t h a t  i s ,  the  sma l l es t  p r o d u c t i v i t y  
t h a t  a  worker can have and never change j obs ,  t he  f o l l o w i n g  i s  the  r e l e v a n t  
max im iza t ion  problem: 

max{E(p) + DAb + p") 
b  

s . t .  
c o n s t r a i n t  1) ho lds .  

Th is  i m p l i e s  t he  f o l l o w i n g  f i r s t - o r d e r  c o n d i t i o n :  

Th is  i m p l i e s  t he  second equa t ion  i n  t he  t e x t :  b  = w, - E ( p l p < p l )  + 8 ' 1 2 .  
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Appendix 3 

I n  t h i s  appendix, we prove the  ex i s t ence  o f  an e q u i l i b r i u m  f o r  t h i s  
economy. The p r o o f  i s  i n  two major s teps.  The f i r s t  s tep  i s  t o  v e r i f y  t h a t  
t h e r e  e x i s t s  a  wage c o n t r a c t  which s a t i s f i e s  cond i t i ons  1  - 11 o f  t h e  
d e f i n i t i o n  o f  e q u i l i b r i u m .  The second p a r t  i s  t o  show c o n d i t i o n  12, t h a t  
t h e r e  does n o t  e x i s t  a  new c o n t r a c t  which,  i f  o f f e r e d ,  cou ld  make p o s i t i v e  
p ro f  i t s  . 

where, 

imp1 i e s ,  

i m p l i e s ,  

To prove t he re  e x i s t s  a  s o l u t i o n  t o  t h i s  s e t  of equat ions,  we must v e r i f y  
compactness and c o n t i n u i t y .  Compactness f o l l o w s  s ince p  i s  d i s t r i b u t e d  on t h e  
i n t e r v a l  Cp' ,  p"1.  C o n t i n u i t y  f o l l o w s  s ince  wl ,w,  a re  cont inuous i n  
y r ( p >  ( s i n c e  G i s  cont inuous) ,  and y r ( p >  = f ( w l , w r )  i s  cont inuous i n  
i t s  arguments. Therefore,  w l ,  w 2 ,  w2 (y>  a re  cont inuous i n  y r ( p >  and, 
f r o m  t h e  Brower F ixed P o i n t  Theorem, t h e r e  e x i s t s  a  s o l u t i o n  t o  w ,  , w,(y), 
and w,. 

We now e s t a b l i s h  t h a t  t h e r e  does n o t  e x i s t  a  new c o n t r a c t  t h a t  c o u l d  
b reak  t he  p o o l i n g  e q u i l i b r i u m .  We a l r eady  know t h a t  of the  p o o l i n g  c o n t r a c t s ,  
t h e  o n l y  one which cou ld  be an e q u i l i b r i u m  i s  t he  one t h a t  maximizes t h e  
r e t u r n s  o f  t h e  h i ghes t  p r o d u c t i v i t y  worker.  

The remainder o f  t he  p r o o f  i s  as f o l l o w s :  F i r s t  we show t h a t  f o r  a  
subgroup o f  t he  h i g h- p r o d u c t i v i t y  workers t o  be competed away i n  t h e  i n i t i a l  
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pe r i od ,  t h a t  yrH(p) < y r ( p ) .  The second s tep  proves t h a t  t h e  o r i g i n a l  
c o n t r a c t  i m p l i e s  t h a t  t h e  h i g h e s t  p r o d u c t i v i t y  worker would never move a f t e r  
t he  i n i t i a l  p e r i o d ,  and thus  t h e r e  does n o t  e x i s t  a  c o n t r a c t  t h a t  cou ld  o n l y  
a t t r a c t  a  subgroup o f  the  h i g h e r - p r o d u c t i v i t y  workers.  The nex t  s tep  shows 
t h a t  a  subgroup o f  the  l o w e r- p r o d u c t i v i t y  workers cannot be competed away. 
The r e s t  o f  t he  p r o o f  then e s t a b l i s h e s  t h a t  a  new c o n t r a c t  cou ld  no t  b reak  t h e  
p o o l i n g  e q u i l i b r i u m  i n  t he  f i r s t  pe r i od .  The c rux  o f  t h e  p r o o f  i s  t o  show 
t h a t  the  h i g h e s t - p r o d u c t i v i t y  worker o f  those who changed j obs  a f t e r  t h e  
i n i t i a l  p e r i o d  w i l l  no t  move aga in  a f t e r  the  f i r s t  p e r i o d .  Many o f  these  
s teps a re  sketched because of  t h e  s i m i l a r i t y  t o  P r o p o s i t i o n  2 .  

For a subgroup [pH,  p " 1  t o  be competed away, we must have W'>p) < 
WHt(p) .  D i f f e r e n t i a t i n g  w i t h  r espec t  t o  p  i m p l i e s  y r ( p )  > y rH(p>.  We 
n e x t  show t h a t  V(p"-8 ' )  > X (pH) ,  o r  e q u i v a l e n t l y ,  t h a t  t h e  
h i g h e s t - p r o d u c t i v i t y  worker w i l l  no t  move. 

Since w,  + B h l ( l , l ) l b z  < E(p) t h i s  s e r i e s  o f  i n e q u a l i t i e s  holds 
i f  p  i s  s u f f i c i e n t l y  d ispersed .  

Therefore,  f o r  p"  t o  p r e f e r  a  new c o n t r a c t  we must have w o  + BV(y) < 
w,, + BV(,(y>. However, p '  would a l s o  p r e f e r  t h i s  c o n t r a c t  s ince  

This  f o l l o w s  s ince  X  < XH. The l a s t  i n e q u a l i t y  says t h a t  
l o w- p r o d u c t i v i t y  workers would g a i n  i n  t he  l a t e r  pe r i ods  by p re tend ing  to  be a  
h i g h  p r o d u c t i v i t y  worker i n  t h e  i n i t i a l  pe r i od .  

To prove a  c o n t r a c t  does n o t  e x i s t  which can compete away a  subgroup o f  
t h e  lower  p r o d u c t i v i t y  workers ,  we no te  t h a t  t he  h i g h e s t - p r o d u c t i v i t y  worker  
a1 so p r e f e r s  t h i  s  c o n t r a c t .  

which imp1 i e s  

From P r o p o s i t i o n  2 i t  i s  s u f f i c i e n t  t o  show t h a t  t h e  h i g h e s t - p r o d u c t i v i t y  
j o b  changer w i l l  n o t  change j o b s  again,  i . e .  ~ ~ - p ~ - ~ b ~  < -€I1, where, 
V(p2-8')  = X(p2). 

To prove t h i s ,  we show t h a t  I b2  > w 2  - p '  . TO see t h a t  t h i s  i s  
s u f f i c i e n t ,  no te  t h a t  ~ ~ - p ~ - ~ b ~  < P I -p2  when t h e  above c o n d i t i o n  
h o l d s ,  and t h a t  i f  p ' - p z  < -el ,  then V(p l )  > X (p2)  which c o u l d  never 
be t r u e .  
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To show t h a t  Ib, > w, - p '  note  t h a t  I b i  i s  chosen t o  

Proceeding as Appendix 2 g i ves  t he  f o l l o w i n g  f i r s t - o r d e r  c o n d i t i o n .  

A 1 ( l  + bSg(8>G(yr-p>f(p)dplK) 

where K = S(p-w,)g(w,-p-b)G(yr-p)f(p>dp - SG(w,-p-b>G(yr-p>f(p>dp 

Th is  i m p l i e s  t h a t  t he  s o l u t i o n  t o  b  s a t i s f i e s :  

I n t e g r a t i n g  by p a r t s  and r e c a l l i n g  f r om  p r o p o s i t i o n  1  t h a t  d y r ( p ) l d p  < 1  
g i ves  t h e  des i r ed  r e s u l t .  
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