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Both popular and professional writings suggest that the 

American Medical Association (AMA) no longer wields the authority 

that it held eve n 10 years ago. An apparent downward trend in 

real physician incomes attrib uted to their emptier offices is cited 

IIas the primary evide nce. Competition is no longer a theory 

to many doctors . . It is a harsh reality--one they feel in 

the for m of gaps in their appointment schedules and de clines in 

Illtheir real incomes . Moreover, the AMA '  s losing battle 

with the Federal Trade Commission concerning jurisdiction over 

physician business practices as well as the ge neral increase in 

government intervention in the health industry is suggested to 

imply a weakening trade orga nization unable to de fend its me mbers ' 

* T his paper is based on part of my dissertation, The Growing 
S upply of Physicia ns: Are the Entry Barriers Breaking?, 
( University of Chicago, 1983). I owe much to my chairman, Peter 
Pas higian, who was always ge nerous wit h his insig hts and time. I 
would also like to thank the other members of my committee, John 
Abowd, Sam Peltzman, Dennis Carlton, Jack Gould, and Jody 
Sindelar, for their many valuable suggestions. Helpful comme nts 
were als o received fr om colleagues at both the University of 
Chicago and the Federal Trade Commission. Financial assistance 
was pr ovided by the H.B. Earhart Foundation while I was a 
stude nt. 

1 H. Sc hwartz (1982), p. 43. 



i n t e re s t s . A fa l l i ng memb e r s h  ip in the AMA corrobo r a t e s  th i s  

not ion . 

Econom i  s t s  have long re cog n i  z e d  th at the ma r k e t  for 

phy s i c i  an-prov i d e d  serv i c e s  cannot be de s c r  i be d  adequ at e l y  by a 

pure l y  compe t  i t  ive mode l .  Rathe r  , it is sug g e s  ted th a t  the 

supply of phy s  i c  i ans pe rm i t t e d  to pra c t  i c e  in the U n i t ed Sta t e s  

h a s  be e n  re s t r i  c t e d  for the be t t e r  par t  o f  the twe n t  i e t h  ce ntury . 

As Reuben Ke s s e l  ( 1 9 5 8 , 1 9  7 0 )  , Mi  l ton Fr i edman ( 1 9 6  2 )  , D. Hyde , 

P. Wo l f f  et a l  . ( 1 9 5  4 )  , and oth e r s  have not e d  , suc c e s s f u l  

b a r r  i e rs to entry have be e n  ma i nt a i ne d  through a comb i na t  ion of 

med i c a l  schoo l acc re d i t a t  ion w i t h  mand a tory state l i  c e n s  i ng of 

i nd i v i d u a l  phy s  i c i ans . That is , whe n  on l y  a spec i f i c numb e r  of 

med i c a l  schoo l spa c e s  are acc r e d  i t ed , l the requ i reme n t  th a t  a l  l 

c a nd i d a t e s  for med i c a l  l i c e nsure have gradu a t e d  from acc r e d i t ed 

med i c a l  schoo l s  l im i t s  pos s i b l e  expans ion to tha t  perm i t t ed by 

the ac c re d i t  i ng body . S i nc e  the Ame r i  c a n  Med i c a l  As soc i a t  ion was 

i ns t ru me nt a l  , du r i ng the f i  r s t  de cade of th i s  ce ntu ry , in 

e s t ab l  i s h i ng th i s  sy s t em , and st i l l  now con t ro l s  , th roug h its 

Counc i l  on Med i c a l  Educ a t  ion , the schoo l ac c re d  i t at ion proce s s  , 

i t  is of t e n  reg a rd e d  as the pr imary for c e  de t e rm i n i ng phy s  i c  i a n  

s uppl y  i n  the u.s. The r e f ore , i f  the rumor s  o f  AMA dem i s e  have 

s ome va l i d i ty , a le s s e n  i ng of the s e  supp l y  re s t r i c t  i ons and , 

hence , a growth in the phy s  i c  i an stoc k ,  shou l d  be man i f e s t  . 

Schoo l s  are acc r e d  i t ed on the bas i s  of a spe c i f  ic stud e n t  bod y  
s i  z e  , thu s  int e rna l expans ion i s  a l s o  pre v e nt e d  . 
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I t  i s  impor t ant to re cog n i z e tha t  ev ide nce sugg e s t  i ng that 

phy s i c  i an supply has , at le a s t  in the pa s t  , fa l l e n  short of the 

l ev e  l tha t  wou l d  pre va i l  und e r  compe t  i t  ive ma r k e t  cond i t  ions doe s  

not impl y  a un i que mot i v a t  i on for such re s t ra i nt . Two theor i e s  

pre va i l  in the econom i c s l i t e ra t u re . The " c a r t e  l "  ra t i ona le , 

cred i t ed or i g i na l l y  to Fr i e dman and Kes s e  l ,  pos i t s  AMA be hav ior 

a s  tha t  of a typ i c a l  trade un i on , serv i ng the econom i c  int e re s ts 

o f  its ex i s t  i ng memb e r s h i p  through the succe s s f u l  ere c t  ion of 

barr i e rs ag a i  n s t  wou l d - be entrant s  . A l t e r n a t  i ve l y  , Ke nne t h  Arrow 

( 1 9 6 3  ) and Ke i t h  Le f f  l e r  ( 1 9 7 8  ) sug g e s t  tha t  the l i c e n s  i ng and 

s choo l re s t r  i c t  ions enforced by the AMA are demanded by cons ume r s  

to as sure qua l  i ty s i nce a n  inf orma t  iona l asy mme t r y  ex i s t s be twe e n  

t h e  h i g h l y- t ra i ne d  phy s  i c  i an and the ig norant pub l i c  . The co s t s  

of choos i ng a n  incompe t e nt phy s i c i an may be v i ewed a s  h ig h  , bot h 

to the ind i v  i d u a l  pa t i e n t  and to the gene ra l pub l i  c ( i  f the r e  are 

e xt e rna l i t i e s  as soc i a t e d  in the m i s d  i ag nos i s / t re a tme nt of 

contag i o u s  d i s e a s e s  , for example ) .  Thu s  , the " qu a l i t y as surance " 

hypothe s i  s sug g e s t s  tha t  the pub l i c  may re cog n i z e  tha t  a 

r e s t r i c t e d  phy s  i c  i an supp l y  ra i s e s  the pr i c e  of med i c a l  care , and 

yet pe rce i v e  th i s  cos t  as lower than th at of a lowe r ave rage 

l e ve l l of care expe c t ed to pre va i l  in the abs e nce of l i ce n s  i ng 

r e s t r i c t  ions . Lef f l e r  doe s not pre d i c t  pos i t  ive re turns to 

phys i c i a n tra i n  i ng ;  a qua l  i ty as surance me chan i sm may lowe r 

or eve n  i f  the y  do not expec t  a lower ave rage leve l  , the 
pos s i b i l  i ty of a m i n  imum qua l i ty may be ade qu ate to demand AMA 
mon i t or i ng if su f f i c i e nt r i s k  ave rs ion is pre s e nt . 
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sup p l y  by incre a s  i ng the ave rage co s t  of tra i  n i ng . Thu s  , wh i l e 

supp l y  may be lowe r th an the quant i t y  th at wou l d  pre v a  i l  in the 

a bs e nce of re s t r i c t  ions , econom i c  re n t s  to be com i ng a phy s i c i an 

s t  i l l  may not ex i s t  . The " qua l i ty as s u rance " arg ume nt above is 

more ge ne ra l ;  it sug g e s t s  th at cons ume rs may re cog n i z e th a t  , by 

g r ant i ng " o rg a n i  z e d  med i c i ne "  the pow e r  of l i c e n s  i ng , they g i ve 

p hy s  i c i ans the ma r k e t  powe r to ra i s e  pr i c e s  by more than the 

amount by wh i c h  the i r  co s t s  inc re a s e  . 

Both ra t i ona l e s  for AMA ex i s t e nc e  thu s  imp l y  th at any 

d e t e r i or a t  ion of the AMA '  s au thor i t y wi l l  le ad to ( l )  an exp a n 

s ion o f  phy s i c i ans ' supp l y , and ( 2 )  a dec l i  ne in the i r  re a l  

i ncome s  . As F igure l c l e a r l y  dep i c t s  , the phy s  i c i  an-popu l a t i on 

rat io has grown subs t a nt i a l l y  in the la s t  20 yea r s  , af t e r  fa l l  i ng 

f or mo s t  of the f i  r s t  th i r d  of the ce ntury , l and the n  ri s i ng on l y  

s l  i g h t l y  du r i ng the ne xt 2 5  yea r s  . Howeve r ,  to te s t  the s e  propo

s i t ions prope r l y  , it is ne c e s s ary to take account of chang e s  in 

the dema nd for me d i  c a l  serv i ce s  as we l l  as in the cos t  of 

becom i ng a phy s i c i an . The ena c tment of pub l  i c  hea l t h  insurance 

p rograms ( Med i c a re and Med i c a i d  ) in 1 9  6 5  , wh i c h  subs id i z e  con 

s ump t ion of med i c a l  serv i c e s  , sure l y  ext e nd e d  dema nd gre a t  l y  . 

The l a rg e  de c l i  ne in the phys i c i  a n -popu l at ion ra t i o du r i ng the 
f i r s t  th ree de c a d e s  of th i s  ce ntu ry is gene r a l  l y  at t r i bu t e d  to 
the AMA '  s cr ac kdown on med i c a l  schoo l s  . Wha t  gave the AMA the 
nece s s ary au thor i ty to accomp l  i s h  th i s  mi s s  ion at th i s  t ime and 
not in its ear l i e r  at tempts is le s s  c l e a r  . I t  seems l i k e l y  th at 
a grow i ng pu b l i  c aware ne s s  of the ex i s  t e nce of "s c i e nt i f i  c 
med i c  i ne , "  pr ima r i  ly brought ove r  by Europ e a n  phy s i c i ans , cre a t e d  
a demand for some stand a rd of qua l  i t y  . 
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1890 1900 1910 1920 1930 1940 1950 1960 1970 

FIGURE 1 

Phy s  i c i a n - Popu l a t  i o n  Ra t io 

1 8 8 0  - 19 8 1  

* Rat i o  of Phy s i c i a ns t o  1 0 0 0  u.s. Re s id e n t  Popu l a t  i on 

* 1 8 8 0 - 1 9 4 0 da t a  re pre s e nt tot a l  numb e r  of phy s i c i an s  

19 4 6 - 19 81 are on l y  ac t i ve phy s i c i a ns 

( Thu s ea r l i  e r  pe r i od dat a are h i g he r  than they wou ld be if 
d i re c t l y  compa r a b l e  to the lat t e r  pe r i od .  ) 
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Unde r mo s t  re a s ona b le as sumpt i ons abo ut the e l a s t i c i t  i e s  of 

supply and demand, eve n  a pe r f e c t l y func t  ion i ng c a rt e  l re s pond s  

t o  incre a s e s  i n  demand by expand i ng ou tpu t. l 

Has phy s i c  i a n  supp ly r i s e n  be yond th at at t r i bu t a b l e  to the 

demand growth, le a d i ng to a more compe t  i t  ive ma r k e t  for phy s i 

c i  ans ? Have re tu rns to be com i ng a phy s i c i a n, he nce, dim i n i s he d ?  

T h i s  pape r de ve lops a mode l o f  the stoc k of phy s i c i ans wh i c h  

t e s t s  whe t h e r  the ma r k e t  structure has ,  ove r  t ime, be come more 

compe t i t  i ve .  B e f  ore de ve l o p i ng that mode l, however, it is he l p

f u  l to po s i t a hypoth e s  i s  tha t  sugg e s t s why ch ang e s  in ma rket 

s t ruc t u re may have oc c u rre d. 

I f  ma r k e t  cond i t  ions have in fac t be come more compe t  i t  i ve, 

the we a k e n i ng of an entry ba rr i e r  is sugg e s  ted. Rec a  l l  that the 

AMA '  s con t r o l  ov e r  the numbe r of med i  c a l  schoo l space s is 

r e g a rd e d  as the pr imary ba rr i e r  to e n t r y  into the me d i  ca l pro f e s 

s i on. The numbe r  o f  me d i ca l  schoo l s  has grown f rom 8 7  i n  1 9 6 3  t o  

1 2 6 i n  1 9 8  0 ,  and the numbe r  of gradu a t e s  has more tha n  dou b l e d, 

r i s i ng f rom 7 ,  2 6 4  t o  1 5 , 1 3 4  d ur i ng the same pe r i od. 2 What cau se d  

t h i s  su bs tant i a l  i ncr e a s e  i n  supp l y ?  Pub l i  c con c e rn abo u t  a 

" phy s i c  i a n  shor t ag e "  be g a n  in the late 1 9 4 0  ' s. Sen s  i ng an 

oncom i ng bat t le as ea r l y  as 1 9 4 6 ,  th e AMA c l a i med th a t  " the 

l St i l l , it is not c l e a r  that an ex i s t  i ng numb e r  of phy s i c i ans 
( i. e. ,  f i rms ) w ou ld want to pe rm i t  entry of ne w " f i  rms. " Such a 
d e s  i re can be rat i on a  l i  z ed as an att empt to pre vent con sume rs 
f rom ac t i ve l y  seek ing subs t i tu te s .  

2 Journ a l  o f  the Ame r i c a n  Med i c a l  Assoc i at ion ( JAMA ) 19 8 , 2 1  
Novemb e r  1 9 6  6 ,  p. 1 9 6 , and J AMA 24 6 ,  2 5  De cemb e r 9 8 l , p. 2 9  1 7 .  
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norma l annu a l  numb e r  of graduat e s  from ex i s t  i ng med i  c a  l schoo l s  

nli s  ade quate for t h e  pe a c e t  ime nee d s  o f  the count ry • • The 

i ncre a s e d  b i  rthrate of the 19  5 0  ' s  as we l l  as expanded pr i va t e  

i nsurance cove rage fur thered popu l a r  sent ime n t  reg a rd i ng the nee d  

f or more phy s i c i a n s .  More ove r ,  ma ny med i c a l  co l l e g e s  we re 

s u f f e r  i ng f i nanc i a l l y , le a d i ng grou ps suc h  as the As so c  i at ion of 

Ame r i c a n  Med i c a l  Co l le g e s  to favor fed e ra l suppo r t .  I n  1 9  5 9  , the 

AMA , pe rh aps bow i ng to pub l i c  pre s s u re , a l so cau t  i ou s  l y  adm i t t ed 

that more doc t o r s  wou l d  be ne c e s sary in the future and tha t 

me d i c a l sc hoo l s  requ i re d  one - t  ime ( on l y  ) fede r a l  suppo r t .  

F i na l l y ,  i n  19  6 3  , leg i s  l a t  ion prov i d i ng fede r a l  fund s to bot h  

med i c a l  schoo l s  , for co ns t ru c t i on and improveme nt , and to 

s tudent s  , in the form of su bs id i z e d  loans and scho l a rs h ips , was 

e n a c t e d .  I n  1 9  6 5  , s imu l t aneous to the pas s ag e  of Med i c a re and 

Med i c a  i d  , the 11ma npowe r tra i n i ng,. prog ram s  we re expand e d .2 I n 

1 9 7 1  the Comprehens ive Hea l t h  Manpowe r Tra i n  i ng Act was pas s ed 

w h i ch a l s o  prov ided 11Ca p i t at ion grants11 to med i  c a l  schoo l s  , pe r 

s tudent bonu s e s  th at c l e a r l y  encou r a g e d  expans ion of enro l lment s .  

F ede r a l  suppor t  of me d i c a  l re s e a rc h  a l s o blo s s omed i n  the 19  6 0  s 

a nd prov ided me d i c a l  schoo l s  w i t h  ince nt i ve s  to expand the i r  

l JAMA , quo t e d  in Pau l Fe ld s te i n  ( 1  9 7 7  , p. 6 2  ) .  

2 I nd e e d  , the AMA '  s pu z z l  i ng oppo s  i t  i on to the dema n d - e nhanc i ng 
Med i c a re and Med i c a i d programs pe r h aps be come s mo re unde rs t a nd 
a b le if the s e  insurance prog r am s  are v i ewed as one par t  of a 
pac k age de a l  along w i th supp l y- i n c r e a s  i ng ma npowe r tra i n i ng 
f und s .  That is , the AMA may have re cog n i  z e d  that the gov e r nme n t 
i nduced ent ry barr i e r  wea k e n i ng wou l d  i n s u r e  th at on l y  shor t - te rm 
r e n t s  wou l d  ac crue from the inc r e a s e  in dema nd . 

- 7 



re s e a rc h  e f f o r t s .  Since re s e a rch and te a c h  i ng are ge ne ra l l y 

cons ide r e d  jo i nt produ c t s  by med i c a l  schoo l s  , it is not su rpr i s 

i ng that stude n t  enro l lme n t s  a l s o  ros e .  I t  appe a r s  , the r e  fore , 

that in the 19  6 0  s ,  the incre a s e  in fede ra l fund i ng for phy s i c  i a n  

( as we l l  a s  oth e r  med i c a l  ) servi c e s  subs i d i  z e d  not on l y  demand , 

but supp l y  sou rces as we l l .  

Dur i ng the 19  6 0  ' s ,  it a l s o  be c ame ea s i e r  for fore i g n  med i c a l  

g ra d u a t e s  to pra c t  i ce i n  the u.s. The imm i g r a t  ion law was e a s ed 

i n  19 6 8  , and throug hou t the s i x t  i e s  s t a t e  l i c e n s  i ng l aws 

requ i r i ng c i t  i z e n s h i p  we re droppe d .  E xpans ion in the numbe r of 

med i c a l  school space s  as we l l  as the re l a x a t  ion of many ent ry 

re s t r i c t  ions on fore i g n  med i c a l  gradu a t e s  can be viewed as 

weake n i ng the med i c a l  pro f e s s  ion ' s  ba r r i e r  to ent ry. I t  doe s not 

expl a  i n  why the AMA may have we a k e ne d  : rather it shou l d  be 

vi ewed as ev i d e nce of such de t e r i o r a t  ion. 

Sec t  ion I I  exam i ne s  tre nds in phy s i c i an income s as  we l l  as 

me a s u r e s  of tra i n i ng co s t s  to de t e rm i ne whe t h e r  the re turn to 

becom i ng a phy s i c i an has de c l  i ne d  in re c e n t  ye a r s .  I n  Sec t  ion 

I I I  a mode l  that de s c r  i b e s  the de t e rm i na n t s  of the phy s  i c  i a n 

s tock is deve loped . A we i g h t  i ng parame t e r  , me a s u r i ng the de g r e e  

o f  ac t u a l  compe t  i t  ion in t h e  ma r k e t  f o r  phy s i c i ans a s  a n  ave rage 

o f  the pu re monopo l y  and pe r f e c t  compe t  i t  ion equ i l i  br i a  , is  

e xpl i c  i t l y incorpo r a t e d  to pe rm i t  te s t i ng of the propos i t  ion that 

market structure ha s chang e d .  Sec t i on IV d i s c u s s e s  emp i r i c a l  

t e s t s o f  the mode l .  Sec t  ion V provi d e s  a summa ry. 
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I I .  T HE RETURN TO BECOM ING A P HY SI C I AN 

Many econom i s t s  have exam i ned the re turn to med i c a l  tra i n 

i ng .l A l l  use a s im i  l a r  me thodo logy to e s t  ima t e  th i s  re t u rn : 

the co s t  of be com i ng a phy s i c i an is me a s ured as the opportun i t y  

f oregone by not pu r s u  i ng the ne xt be s t  pos s i b l e  employme nt plu s  

any d i re c t  cos ts as s oc i at e d  w i t h  med i c a l  tra i n i ng su ch as 

t u i t  ion. Because of dat a  l i mi t at ions, opport u n i t y  cos t  is 

m e a s u re d  with re spe c t  to earn i ng s  of co l le g e  ( ba c h e  l o r  deg r e e  ) 

g ra d u a t e s ,  adju s t e d  for the add i t  iona l t ime ne c e s s a ry to go to 

med i c a l  schoo l ( f ou r ye a r s  ) and compl e t e  a ( lowpay i ng ) re s i d e ncy 

prog r am ( one - f i ve ye a r s  ) .  

No un i ve r s a l  conc l u s  ion re g a rd i ng the prof i t ab i l  i ty of 

med i c a l  school attend a nc e  eme rge s f rom the l i t e r a t ure . Sl i g h t ly 

vary i ng any of seve r a l  as sumpt ions abo ut the e l ement s of the 

oppor t u n i ty co s t  s t re am ( such as the d i s count rat e ,  ave ra g e  

t ra i n  i ng t ime , or hou r s  wor k e d  ) subs t ant i a l  l y  a l t e r s  the re s u l t 

i ng c a l c u  l a t  ion. Thus the stud i e s  by Fr i edman and Ku z ne t s, 

Sloan, and Fe i n  and Webe r  sug g e s t  " abnorma l "  ( non-compe t  i t  i ve )  

r a t e s  of re turn wh i le the oth e r s  do not .2 

See, for example, M i l ton Fr i edman and Simon Kuz ne t s  ( 1  9 4  5 )  , 
H. Greg g  Lew i s  ( 1  9 6  3 )  , Fra nk Slo a n  ( 1 9 7  0 )  , Rash i  Fe i n  and Ger a l d  

Webe r ( 1 9 7  0 )  , Cotton L i nd s ay ( 1 9 7 3  , 19  7 6 )  and Ke i t h  Le f f l e r  
( 1 9 7 7  , 19  7 8  ) .  

2 Pot e nt i a l  obje c t  ions to each of the stud i e s ex i s t  : F r i edma n  
a nd Ku z n e t s  ass ume a d i s  count r a t e  of on l y  4 pe rce nt ; the y  a l s o ,  
a s  doe s Lew i s ,  u s e  de nt i s  ts,  why thems e l ve s  may be earn i ng re n t s ,  
a s  the compar i son be nchma rk. Sloan uses med i a n  rat h e r  than me a n  
e a rn i ng s  and doe s  not adju s t  for taxe s .  L i nd s ay as sume s a 6 2  

( footnote con t  i nued ) 
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A more compe t  i t  ive mar k e t  for phy s i c i ans shou l d  be ev ide nced 

by a downward tre nd in the i r  re l a t  ive income s .  F ig ure 2 de p i c t s  

t h e  rat ios o f  phy s i c  i an income ( MDINC ) t o  a me a s u re of the tot a l  

opportun i ty co s t  ( TOC ) o f  be com i ng a phy s i c i an. l 

I f  me asured oppor t u n i ty co s t  comp l e t e l y accou n t s  for a l l  the 

c o s t s  as soc i at e d  w i t h  be com i ng a doc t or ,  the n a phy s i c i an income 

to opp ortun i t y  co s t  rat i o  of one imp l  i e s  a compe t  i t  iv e  ma r k e t  for 

p hy s i c  i ans. The re are seve r a l  re a s o n s  why our me a s u re of 

oppor t u n  i ty co s t  is incomp l e t e .  For examp l e ,  a prem i um may be 

n e c e s s  ary to compe ns a t e  for any grea t e r  unc e rt a i nty as soc i at e d  

w it h  med i c a l  tra i n i ng .  A l s o, phy s  i c i an s  may be of " h ig he r  

qua l  i ty "  on ave rage than the st andard co l l e g e  graduate to whom 

they are compared. Mor e ov e r, if the re are such qua l i ty, and 

hence, oppor tun i ty co s t ,  d i f f e re n c e s  ac r o s s  phy s i c i ans, the n  on l y  

( f oot no t e  cont i nue s  ) 

hour phy s i c i  an wor k  wee k  wh i le mos t  stud i e s  sugg e s t  40- 5 3  hou r s  
to be app rop r i at e. Fe i n and We be r compare phy s  i c  i a n  earn i ng s  to 
those of Ph. D. b i o log i s  ts,  who, l i k e  de n t i s  ts,  may not be earn i ng 
c ompe t i t  ive re t u rns. L e f  f l e r  stud i e s  on l y  g e ne r a l  prac t i t i one r s •  
e arn i ng s  de s p  i t e  t h e  f a c t  t h a t  by 19  7 0  GP s compr i s ed on l y  17  pe r
c e nt of the phy s i c i a n popu l at i on. 

Both are me a s u re d  in 1 9  7 2  af t e r  tax do l l ars. Data sou r c e s  are 
l i s t ed in Appe nd i x  A. The phy s i c  i a n  income se r i  e s  is sp l i  c e d  
f rom Dep artme nt of Commerce, I RS, AMA and Med i c a l  Econom i c s  data. 
No s i ng l e sou rce prov i d e s  ac cura t e  numbe rs for al l years ( e. g . ,  
r e c e n t  I RS da t a  are bi  a s e d  downward s i nce it has be c ome common 
f or h i g h e r  income phy s i c  i ans to incorpor a t e  ) ,  bu t su f f  i c  i e nt 
ove r l ap ex i s t s  to mak e  the e l eme n t s  of the se r i e s  comparab l e .  
TOC is cons truc t e d  s im i l a r l y  t o  tho s e  ser i e s  o f  the stud i e s  
de s c r  i be d  above and i s  ou t l i ne d  in App e nd i x  B. Mean f u l  l - t ime 
wor k e r  income s of co l le g e  grad u a t e s  ove r  ag e 25 are used as the 
b a s e .  
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fi GURE 2 

P hys i c i  a n  I nc ome - Oppor tu n i t y  Cos t  Rat io 
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the ma rg i n a l  phy s i c  i a n  ea rns no econom i c  re nts. Since we are 

measur i ng ave ra g e s  of bot h  income and opportun i ty cos t  , it is not 

c le a r  wha t  equ i l  i br i um rat i o  we shou l d  expe c t .  The inte r e s t  i ng 

que s t  ion of whe the r the me a s ured re t u r n  has chang e d  ove r t ime 

rema i ns ; if we as s ume that the me a s u reme nt error in our 

c a l c u l at e d  oppor tu n i ty co s t  has not chang ed s ig n i f  i c a nt l y ,  we can 

s t i l l  exam i ne the t ime pat h  of re turns. l 

F rom the f ig u re , it is ev i d e n t  that throughout the pe r i od 

s tud i e d  , the me a s u re d  re t u r n  to phy s i c  i a n  tra i  n i ng is pos i t ive. 

The rat i o  has rang e d  from a low of 1 . 10 ( a  10 pe r c e nt ave r a g e  

prem i um ove r  me a s u re d  oppo r tu n i ty co s t )  to a h i g h  o f  almo s t  1 .  5 

i n  19  7 1  . A f t e r  rema i n i ng fa i r l y stab l e  for sev e ra l yea rs 

f ol low i ng Wor l d wa r I I  at an ave rage leve l of 1 . 1  6 from 19 48

1 9 6 3  , 2 the income -oppor t u n i t y  cos t  rat i o  be g a n  to c l  imb in 19  6 4  , 

whe n a pre c u r s or to Med i c a re /Med i c a i d was ena c t e d  , and cont i nued 

t o  r i s e  to i t s  19  7 1  pe ak of 1 . 4 7 .  For the de cade fo l l ow i ng 

e na ctme n t  of Med i c a re /Med i c a  i d  it s ave r age leve l equa l e d  1 .  4 .  

S i nce 1 9  7 1  , howev e r  , the re turn to phy s i c i a n tra i n i ng has 

d im i n i  shed s t e ad i ly ,  a l t hough it st i l l  exc e e d s  tha t  expe r  i e nc e d  

l I nc r e a s e d  entry of phy s i c i ans in re c e nt ye a r s  has lowered 
t he i r  ave ra g e  age , thu s  the equ i l  i br i um me asured ave rage income 
may have fa l l e n. Howeve r ,  the ag e d i s t r  i but ion of the ent i re 
c iv i l  i an labor for c e  has al so sh i f  t e d  downward : i n  1 9  70 , 4 2  pe r 
c e nt o f  the labor forc e  was unde r  35 ; b y  1 9 82 th i s  pe r c e n t age had 
i nc r e a s e d  to 5 1  pe r c e nt .  

2 The d a t a  unde r l y i ng the 19  4 6  and 19  4 7  me a s u r e s  o f  TOC are 
que s t  ion a b l e .  
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before 1966 . Whether it has leveled off or will continue to 

plummet is unclear. 

What does this pattern indicate? Certainly, the evidence 

suggests that, to date, physicians have not suffered as a result 

of increased federal spending for medical care  their long-term 

profits fr om it, however, appear to be slight.l Thus, while 

short-term gains certainly existed because of slow and incomplete 

adjustment to a large (une xpected?) increase in demand when 

Medicare/Medicaid were enacted, as supply adjusted both through 

the importation of numer ous foreign medical graduates ( F MG) and 

the substantial gr owth in U.S. medical school slots, the return 

diminished.2 It seems unlikely that demand will experience 

another large surge in the foreseeable future since the vast 

majority of the population is already insured (about 95 per cent)  

therefore, if the physicia n-population ratio continues to rise, 

the physician income-opportu nity cost ratio may fall further. 

The evidence depicted in this section is certainly consis-

tent with increasing competition in the market for physicians 

1 I n  1965, the year immediately preceding extensive public 
health insurance funding under Medicare and Medicaid, the 
physician income-opportunity cost ratio equaled 1.32  the 1964-65 
average was 1.30. During the last three years, 1980-82, the 
average ratio has been 1.32. 

2 Given the size of the short-term rents, however, it is still 
difficult to explain AMA opposition to Medicare and Medicaid. 
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l e a d  i ng to de c r e a s  i ng re nts . Howeve r ,  the dat a  can a l s o  be 

e x p l a  i ne d  as por t ray i ng a pr i c e  re sponse to a tempor a ry stoc k 

d i  s e qu i l i br i um cau s e d  by a sudde n growth in demand and co s t l y  

s upp l y  ad j u s tme nt . I f  , in the ne x t  seve r a l  ye a r s  , the re t u rn 

cont i nu e s  to f a l  l ( be low the 19 6 5  l e ve l  ) , a strong e r  ca s e  can be 

made for the incre a s  i ng compe t  i t  ion theory . At pre s e nt , howe v e r  , 

i t  is ne c e s s  ary to exam i ne d i re c t ly the stock of phy s i c i ans to 

d e t e r m i ne whe t h e r  the incre a s e  in supp l y  has surp a s s e d  that 

i nduced by expand e d  demand . 

I I I  . A MODEL OF THE PHY S I C I AN STOCK 

I s  the ev i d e n t  growth in the numbe r  of phy s i c i a ns at t r i bu

t ab l e  to a more compe t  i t  ive med i c a l  ma r k e t ?  To answe r th i s  

que s t  ion we ne e d  f i r s t  t o  account for equ i l  i b r  i um adap t at ion of 

the sto c k  to chang e s  in demand and/or oppor t u n i t y  cos t  , and then 

t o  me a s u re any change in market st ructu re that may have occ u rred . 

F i r s t  , by mode l i ng the equ i l  i b r  i um numbe r of phy s i c i ans , at any 

p o i nt in t ime , as a we i g hted ave rage of the stock that wou l d  pre 

v a i  l unde r cond i t  ions of pure monopo l y  and that wou ld ex i s t  i f  

t h e  ma r k e t  we re pe r f e c t  l y compet i t  ive , we can exam i ne ch ang e s  in 

the we i g h t  ove r  t ime . I f  the we i g h t , as a func t  ion of t ime , 

mov e s  c l o s e r  to the compe t i t ive ext reme , the n we can conc l ude 

that ent ry ba r r i e rs have be come l e s s  e f f e c t  ive . 1 Th i s  sect ion 

Alternat i v e  l y  , we can mode l  d i r e c t l y  the cau s e s  of a ma r k e t  
s t ructure change and v i ew the s t o c k  o f  phy s i c i ans a s  composed o f  
a dom i na nt f i rm of AMA- sanct ioned phy s i c  i ans and a compe t  i t  ive 

( f oot note cont inued ) 
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w i l l  deve lop the framework ne c e s s  ary to e s t  ima t e  the ef f e c t s  of 

c hang i ng ma r k e t  structure . 

A .  Equ i l  i br i um Phy s i c  i an Stoc k 

At any po i nt in t ime , the equ i l  i br i um supp l y  of phy s i c  i a n 

s e rv i  c e s  and fees cha r g e d  are de t e rm i ne d  by cu rrent demand and 

p roduct i on func t  i on s  as we l l  as by the pre v a  i l  i ng ma r k e t  

s t ructure . From exog e nous demand cond i t  ions f o r  phy s  i c  i a n  

s e rv i ce s  and the technology th at re l a t e s  the numbe r  o f  phy s i c i ans 

to the numbe r of serv i c e s  prov i d e d  , a demand curve for the phy

s i c i  a n  stock can be de r i v e d  assumi ng the propor t i o n s  are con s t ant 

a t  the op t i mum . Thu s  , dema nd for a stock of phy s i c i ans in year 

t ,  MDS t , is pos i t  i v e  l y  re l at e d  to a ve c t or of dema nd sh i f t e r s  , 

Z , inc l ud i ng popu l a t  ion cha rac t e r  i s t i c s  such as numb e r  , pe r s on a l  
-t 
income , insurance cove rag e  , age d i s t r i bu t  ion and oth e r  hea l th 

s tatus de t e rm i  nant s ,  as we l l  as the pr i ce of subs t i tu t e s  . I t  is 

negat ive l y  re l a t ed to the ''pr i ce "  of phy s  i c i a ns , the i r  re a l  

le arn i ng s  , MD I N C t . 

( foot no t e  con t  i nue s  ) 

f r i ng e  . I f  mar k e t  compe t i t  ion has incre a s e d  , we shou l d  be ab l e  
t o  obs e rve a n  outward sh i f t  in the compe t i t  ive fr i ng e  supp l y  
c urve . Mon i c a  Noe t h e r  ( 1 9 8 4  ) es t ima t e s  d i re c t l y  the e f f e c t  on 
p hy s i c i an stock and income of va r i ou s  ent ry ba rr i e r  re l a x a t  ions 
a nd subs idy prog r ams . 

I t  is a l s o  de t e rm i ne d  by the technology imp l i c i t  in the pro
duc t i on func t  ion for phy s i c i a n serv i ce s  as we l l  as the deg r e e  of 
mar ke t powe r exe r c  i s e d  by each ind i v  i d u a l  phy s i c i an in prov i d i ng 
s e rv i ce s  . Chang e s  in tech no l o g y  can have va r i ou s  ef f e c t s  on the 
d emand for phy s i c i ans . I f  , through the inve nt ion of soph i s t i 
c at e d  med i  c a l  equ i pme nt , the e f  f i c i e nt product ion of me d i c a l  

( f oot no t e  cont i nued ) 
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I n  th i s  s imple s t  ca s e  , the n  , a l i ne a r  ma r k e t  demand curve 

f or a stock of phy s  i c i a ns can be wr i t t e n  as : 

( l  ) MDS t 

whe re a• is a row ve c t o r  with al l e leme n t s  gre a t e r  than zero 
-2 

( the e leme n t s  of 	 z , the demand de t e rm i na nt s  , have bee n  so 

- t  


( f oot note cont i nu e s  ) 

s e rv i c e s  be come s more cap i t a l  int e n s  i v e  , al l e l s e  cons tant , the 
demand for phy s i c i a ns de c l i ne s  . On the othe r hand , adv a n c e s  in 
med i c a  l know ledge have gre a t l y  wide ne d  the scope of cond i t  ions 
that are con s i de re d  tre a t ab le . To the ext e n t  tha t  phy s i c i a ns are 
re spons i b l e  for ove r s e e  i ng the imp leme n t a t  ion of such the rap i e s  , 
d e r  ived demand for them may inc r e a s e .  S i nce bo th of the s e  con 
s id e r a t  i ons are prob a b l y  re l e v a n t  and , he nce , a t  le a s t  part i a l l y 
o f  f se t  each othe r  , and s i nc e  accu r a t e  me a s u reme n t  of the i r  e f f e c t  
i s  prob l emat i c a l  , it wi l l  be assumed in th i s  wor k  that the 
t ec hno log i c a l  re l a t  i o n  be twe e n  serv i c e s  and stock is f i xe d . 

A second re l at e d  cons ide rat i o n  in trans l a t  i ng serv i ce demand 
i nto stock demand i s  the ro l e  tha t  the ind i v  i d u a l  phy s  i c  i a n  has 
in de t e rm i n i ng his or her ou tpu t  . I n  th i s  mode l serv i c e s  are 
a s sumed propor t i ona l to the stoc k  . T h i s  may be a good or poor 
a s s umpt i o n  . L abor - le i sure trade o f  f s  are one re l e v a n t  f a c t or 
a f  f e c t  i ng the produc t  i o n  funct ion . Ano t h e r  is the deg r e e  of 
market pow e r  exe rc i  s e d  by each ind i v  i d u a l  phy s i c i an . That is , 
w h i  le the stock of phy s i c i a ns may be t ig h t ly con t r o l  l e d  , each 
i nd i v  i du a l  phy s i c i an can " c h e a t  on the cart e l " by , for examp l e  , 
ove ru t  i l i z i ng comp l eme n t s  , suc h  as hos p i t a l  be d s  , in the 
p rov i s  i o n  of serv i ce s  . S e e  So l Sha l i t  ( 1  9 7 7  ) for an e l a bo r a t  i o n  
o f  th i s  the ory . O n c e  ag a i n  , howev e r  , it  is not c l e a r  wha t  the 
ne t ef f e c t  of such ind i v  i d u a l  phy s  i c  i an labor supp l y  de c i s  ions i s  
on the stoc k - s e rv i ce re l a t  ion . D i s u t  i l  i ty from wor k  i ng lengthy 
hou r s  wi l l  of f s e t  the ince nt i v e  to che a t  by prov i d  i ng more 
s e rv i ce s  . Thu s  , wh i le an a s s ump t  ion of a f i x e d  assoc i a t ion 
b e twe e n  the de r i v e d  dema nd for phy s i c  i ans and the unde r l y i ng 
d emand for med i c a l  serv i c e s  is an obv i o u s  ove r - s  imp l  i f  i c at ion , 
many of the cons i d e r a t  ions wh i c h  inv a l  i d a te it may be of f s e t t  i ng . 
Moreove r ,  it  can be argued th at demand for me d i c a l  serv i c e s  is 
a l so de r i v e d  f rom an unde r ly i ng demand for he a l t h wh i ch can be 
a c h  i e v e d  in va r i ou s comb i nat i o ns of med i c a l  serv i ce s  , exe rc i s e  , 
d i e t  and oth e r  pre v e nt ive me a s u re s  , some of wh i c h  invo lve 
con sump t  ion and ot h e r s  inv e s tme n t  . S ee M i c hae l Gro s sman ( 1 9 7 2  ) 
f or a d i  s c u s s  ion of inv e s tme nt and co nsump t  ion in hea l th care . 
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ind i c a t e s  a row ve c t o r  , wh i le denotes ade f ined ) and 

c o l umn ve c tor . 

As d i s cu s s ed in Sec t ion I I  , the ma rg i n a l  co s t  of supp l y i ng 

a n  add i t  i on a  l phy s i c i a n  can be v i ew e d  as the tot a l  opportu n i t y 

c o s t  ( TOC ) of  tha t  ind iv i d u a l  not pu rsu i ng a ne xt be s t  care e r  and 

c an be me a s u re d  as that income at wh i ch he/ she is ind i f  f e  r e n t  

betwe e n  be com i ng a phy s i c i an o r  pu rs u i ng the a l t e rnat ive ca re e r  . 

The shape of th i s  curve de pends on the qua l  i ty ( oppor t u n i ty cos t  ) 

p at t e rn ac ros s the poo l of app l i c a n t s  to med i c a l  schoo l  . I f ,  in 

i nc r e a s  i ng the stoc k of phy s i c i ans , it is ne c e s s ary to draw in 

h ig h e r  oppo r t u n  i t y  co s t  ind i v  idu a l s  , the ma rg i na l  cos t  cu rve 

s lopes upward . l Howeve r ,  s i nce , by mos t  ac count s ,  ma ny "h i g h l y  

qua l i f  ied" app l i c a t  ions are re j e c t e d  each ye a r  , and s i nc e  med i c a l  

s tudent s re p r e s e nt such a sma l l  proport ion o f  al l co l le g e  

g raduat e s  , it seems re a s on a b l y  acc u r a t e  t o  pos i t  the ma rg i n a l  

c o s t  curve a s  hor i z ont a l  i n  the re l e va nt ra nge , that is : 

( 2 )  MC t = TOC t 

whe re TOC t i s  not a func t i on of the numbe r of phy s i c i a ns . 

An upward s lop i ng supp l y  cu rve wou l d  be ge ne rated by the 
nece s s  i t y  to a t t r a c t  ind i v  i d u a l s who s e  ut i l i  ty is l e s s  enhanced 
b y  be com i ng a phy s i c  i a n  , that is i f  TOC re f le c t s  d i f f e re nt t a s t e s  
a s  we l l  . I t  cou l d  a l s o  re s u l t  from incre as i ng qua l  i ty in the 
pot e nt i a l  phy s  i c  i an poo l  . The AMA '  s co nt e nt ion that incre a s e s  in 
supp l y  re s u l t  in re duce d  qu a l i ty act u a l l y  sug g e s t s  a f a l  l i ng cos t  
c urve , as s um i ng that phy s  i c  i a n  qua l i  ty i s  c l os e l y  corre l a t e d  w i t h  
ab i l  i t y  in a l t e rnat i ve oc cupat ions . 
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( 3 )  HDS t
c 

= ao + a l TOC t + 2 t 

The ma rg i na l  cos t  curve neve r t h e  l e s s  shou l d  re f l e c t  any 

e x i s te nt ba r r i e r s  to entry , due , for examp l e  , to re s t r  i c t  ions on 

the numbe r of med i c a l  schoo l space s .  I f  the ba rr i e r  to ent ry is 

to t a l ly b i nd i ng , the co s t  cu rve be come s ve rt i c a l  whe n the con 

s t r a i  nt is re a c he d  . I f  the entry barr i e r  ra i s e s  the opportu n i ty 

cos t of sub s t i tu t e s  ( su c h  as Fore i g n  Med i c a l  Gra d u a t e s  ) ,  the n  it 

become s ste e p l y  upward s lop i ng and/or jump s to a h i g h e r  leve l  . 

I nc r e a s  i ng compet i t  ion the re f ore can be v i ewed as a r i g h tward 

moveme nt of the marg i na l  co s t  cu rve . F ig ure 3 i l  l u s t r a t e s  

e qu i l  i b r  i a  und e r  the ext reme reg ime s o f  pe r f e c t  compe t i t  i on 

* ( Mos * c ) and pu re monopo l y  ( Mos m ) w i t h  the s imp l e s t  ca s e  of 

l i  ne a r  demand and hor i z on t a l  ma rg i n a l  co s t  cu rve s .  As shown , the 

a c t u a l  equ i l  i br i um may l i e  anywhe re be twe e n  the two ext reme 

* icond i t  i ons . One such examp le is g i v e n  by MDs . For a le s s  tha n  

compe t i t  ive s o l u t  ion t o  re s u l t ,  the MC cu rve be come s ve r t i c a l  at 

s ome capac i ty cons t ra i nt . F ig u re 3 al s o  por t rays moveme nt from a 

p rof i t -ma x i mi z i ng car t e  l cons t ra i nt to one le ad i ng to gre a t e r  

compe t i t  ion , from Mos * m t o  Mos * i , due t o  a sh i f t  from Mcm t o  Mc i . 

Und e r  compe t  i t  ion , phy s  i c  i an ea rn i ng s  s imp ly equ a l  the 

oppor t u n  i ty cos t  of be com i ng a phys i c i an so that the compe t i t i ve 

e qu i l i br i  um s to c k  is : 

* 

*where the de notes an equ i l  i b r  i um va l u e  and the c a compet i t  ive 

marke t  . 
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FI GURE 3 


Equilibrium Phys i cian St oc k and Income 


with variou s Mar k e t  St ru c t ure s 


MD INC 
($/ MD) 

MDINC*m 

MDINC*i 

MDS*ID MDS*i MDS 

With vertic al entry barrier (capacity c onstraint) between 
c

MCm and MC : MDS*i = WMDS*c + {1-W)MDS*m 

m : Pure Mon op oly 
c :  P e r f  e c t  Compe tit ion 
i :  I nt e r  media t e  
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S ol v ing f or ma rgina l reve nue and se t t ing it equa l  t o  

ma rg ina l cos t yie l d s  the equil ibrium pu re mon op ol y  stoc k  : 

whic h  is , give n the line a r  demand and horiz on t a l  cos t curve , ju s t  

h a l  f the compe t it ive solution . 

As dis c u s  sed above , we can de s c r ibe the ac t u a l  equilibr ium 

s t oc k  as a weig h t e d  ave rage of the compe t it iv e  and mon op ol is t ic 

e x t reme s  , as shown in equ at ion ( 5 )  be l ow ,  whe re w as the weig h t  

repre s e n t s  the de g r e e  of compe t it ion in the ma rk e t  : 

* * c * m
( 5 )  MDS t = w MDS t + ( 1  - w )  MDS t , whe re 0 i w < 1 ,  

which , giv e n  ( 3 )  and ( 4 )  , imp l ie s  

* 
( 6 )  MDs t = l/2( 1 + w )  { a  + a TOC + a ' Z  } 0 1 t - 2 - t  0 

I f  w = 1 the n  the equil ibrium phys ician s t oc k  is compe t it iv e  , 

while if physicians func t ion as a pe r f e c t  cart e l  , w = 0 .  

B .  Act ua l Physicia n  Stoc k  

Due to unc e r t  ain t y  abou t future demand and/ or cos t condi

t ions , pos s ib l e  shif t s  in the ma r k e t  structure , combined with 

c os t l y  adju s tme nt due to the le ng th of training time re quired to 

be c ome a phys icia n  , it is lik e l y  that the obs e rv e d  s t oc k  of 

p hysicia ns dif f e r s  f r om the equil ibrium va l u e  at any give n point 

in time . As in oth e r  wor k studying the de t e rmina n t s  of an 
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occupat ion ' s  supp l y, l we can pos i t  a pa r t  i a l  adju s tme nt mode l  

whe re the change in ac t u a l  stock from one ye a r  to the ne x t  

repre s e n t s  on l y  par t  of the d i f  f e r e n c e  be twe e n  th i s  yea r  ' s  

e qu i l  i b r  i um va l u e  and l a s t  year ' s  ac tu a l  s tock. More ov e r, s i nce 

t ra i n i ng re qu i r e s  fou r ye a r s  of me d i c a  l schoo l and one to f ive 

more of a graduate program ( u sua l l y  f iv e  ye a r s  unt i l  l i c e ns u re 

f rom the beg i nn i ng of med i c a l  schoo l and the n one to fou r more of 

r e s  idency tra i n i ng once l i ce n s e d  ) ,  adju s tme n t  to any change s  in 

the equ i l  i br i um sto c k  in year t th at we re not pe rce i v e d  in ye a r  

t - 5  can on l y  b e  made by t h e  impor t at ion of more pre v i ou s l y

t ra i ne d  fore i g n  med i c a l  gradu a t e s  or through a slow i ng in the 

r e t  i reme nt of the ex i s t  i ng stock. Thu s, it is pos s  i b l e  that 

there are two d i f f e re nt rat e s  of adju s tme nt, one to chang e s  in 

the equ i l  i br i um in year t tha t  we re pe rce i ve d  in yea r  t- 5 and 

another to tho s e  chang e s  wh i c h  be come known a f t e r  t- 5 .  That is, 

the d i f f e re nc e  be twe e n  the ac t u a l  stoc k s  in yea r s  t- 1 and t may 

h ave two compone n t s  : 

* 

-
l 

( 7 )  MDSt - MDSt - 1  = Y ( MDSt lt - 5  MDSt - l  lt - 5  ) 

* * 

+ 	 y ( MDSt - MDSt!t - 5  ) 
2 

where MDSt = ac t u a l  stock in yea r t 

* 

MDSt = ac tu a l  equ i l  i b r  i um stock in yea r  t 

s e e  B. Pet e r  Pash ig i an ( 1  9 7 7  ) .  
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t- 5 MDS t - l  =i t - 5  pre dic t ion made in of ac t u a l  s t oc k  tha t 
wil l exis t in t- 1 

* 
=MDS t i t - 5 pre dic t ion made in t-5 of equilibrium s t oc k  

f or ye a r  t 

=y , r adju s tme nt rat e s  to change s  in equilibrium 
1 2 perceiv e d  in ye a r  t-5 and thos e une xpe c t e d  as 

of t- 5 bu t re a l iz ed be twe e n  t- 5 and t ,  
re s p e c t ive l y  . P re sumab ly , y > y • 

1 - 2 

* 

I f  we a s s ume th a t  pre dic t ion s of the op t ima l s toc k ,  MDS t , 

f r om t- 5  , ba s e d  on l y  on f ore c a s t s  of demand and cos t variab l e s  , 

* * 
a re unbia s e d  , the n  ( MDS t - MDS t i t - 5  ) is dis t ribu ted with me a n  

= =z e r o  and r
1 

r
2 y .  l H ow mu ch unc e r t ainty exis t s  in yea r  t-5 

abou t  the ac t u a l  stoc k  th a t  wil l exis t in ye a r  t- 1 ?  Appe ndix C 

ou t line s how this unc e r t ainty can be re duced to ign orance abou t  

t h e  exa c t  numbe r of FMG '  s ente ring in the int e rve ning fou r  ye ar 

p e riod . 2 

I nc or p or a t ing the s e  simp l if ic a t ion s int o  ( 7 )  , the ac t u a l  

p hy s ician s t oc k  ca n be expre s s e d  as : 

= 
* F 1( 8 ) MDS t yMDS t + ( 1 - y )  + +MDS t - 1  ye t Ut 

1 Pre l iminary te s t s  using Box - J e n k in s  fore c a s t s  to estima te 
p re dic t ion e r r or s  showed insig nif ic a n t  dif f e re nc e s  be twe e n  the 
e s tima t e d  y and y . 

1 2 

2 A l oysiu s  Siow ( 1 9 8 4  ) add re s s e s  the prob lem of me a s u ring occ u 
p a t ion a l  choice und e r  unce rt ain ty by as suming ration a l  expe c t a 
t ion s on the part of pot e n t ia l  ent r a n t s  t o  a prof e s s ion . While 
this framewor k  is not exp l icit l y  inc or p or a t e d  in t o  the de riv a t ion 
of phy sic ian oppor tunity cos t ( TOC )  , the 5- year exp e c t a t ion s 
f ramew or k  used he re to de s c r ibe entry re f l e c t s  the same notion . 
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( 1 -d ) - 1  ( FMG t - 1  - FMG t- i l t - 5 ) l 

whe re e[ rep re s e n t s  unce r t a i  nty ove r  FMG entry and is de f i  ned as 

e[ -
4
L


i = l 


. 

whe re FMG = numbe r of f ore i g n  me d i c a l  grad u a t e s  obt a i n i ng new 
u.s. me d i c a l  l i ce n s e s  in ye a r  t 

and d = 	 ye a r l y  de pre c i at i on rate of l i c e n s e d  phys i c  i an s  and 
s tuden t s  , as s ume d to be con s t ant ove r  t ime . 

u l repre s e n t s  the ra nd om error in pre d i c t i on s  of the op t imal 

t 


s t oc k  . 2 

* 
Subs t  i tu t  i ng for MDS t f r om ( 6 )  yi e l d s  

(9) MDS t =  ( l+w )  { ao + a l TOC t + 2 } + ( 1 - y )  MDS t - 1t 

+ y e  + u£ . 

The pre ce d  i ng d i s c u s s i on sug g e s  ted that , due to slugg i s h  

adjus tme n t  , 	 the ac tual s t oc k  of phys i c i a n s  may not equ a l  i t s  

e qu i l i  br i um va l ue at any g i v e n  t ime . The re f ore , i f  the ma r k e t  i s  

1 E ( e F e F . ) ,  i *O is not ne ce s s a r  i l y ze r o  i f  , for examp l e  , 
t t-  

g ov e r nme nt pol i c  i e s  w i th re sp e c t  to imm ig rat i on are not pe r f e c t l y  
p re d i  c t e d  and are au t oc orre l a t e d  (more than one pe r i od long ) once 

eFe na c t e d  . Hor e ge ne ra l l y ,  c a n  be thought of as the re s u l t  of 
t 

a ny pred i c t  i on error s  in ye a r  t; for example , une x p e c t e d  va r i a 
t i on s  in the de pre c i a t  i on ra te may al s o  yi e l d fore c a s t  error s  . 

2 Ac t u a  l l y it cou l d be au t oc or r e la t e d  f or up to f ive pe r i od s  i f  
i n f orma t  i on abou t pe rmane nt change s  in dema nd or cos t is re l e a sed 
be twe e n  t- 5 and t .  
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Cha g e s  

t o  c l e ar , earn i ng s  mu s t  adju s t  to ma k e  current demand equ a l  

e x i s t i ng supp ly . The re f ore , us i ng ( 9 )  and ( l  ) re s u l t s  i n  : 

( 1 0 )  MDI N C t = {i ( l +w )  - l } ( a /a + 2 / a ) + i ( l +w ) TOC t0 1 t 1 

2F + ( ( 1 - y )  /a l ) MDS t - l  + ( y/ a  l ) e + Ut ·t 

c. i n  Mark e t  Structure 

The pr imary mot i va t  i on be h i nd exam i n i ng the de t e rm i n a n t s  of 

p hys i c i a n  s t oc k  is to te s t  the hyp oth e s  i s  tha t  the ob s e rv e d  

g r ow th i n  sup p l y  in re ce nt ye a r s  cannot be a t t r  i bu t e d  wh ol ly t o  

i ncre a s e s  i n  dema nd ( or cos t re du c t  i on s  ) ,  a n d  the re f ore i s  a l s o  

due t o  i n c r e a s  i ng l y comp e t  i t  i v e  ma r k e t  cond i t i on s  f or phys i c  i an s  . 

As d i s cu s s e d  i n  the i n t r oduct i on ,  sub s t a n t  i a l  subs i d i  z at i on of 

the supp ly of as we l l  as the demand f or phys i c  i an serv i ce s  be g a n  

i n  t h e  m i d- 1 9 6 0 ' s .  

w i s  the parame t e r  that me a s u re s  the extent t o  wh i c h supp ly 

is re s t r i c t e d  ; as w d e c re a s e s  toward ze r o  , a pure mon op oly 

ou t c ome i s  app roa ched . I nc re a s  i ng comp e t  i t i on ove r  t ime imp l  i e s  

t h a t  w = w (  t )  w i th 3w/3t > 0 ( t= t ime ) .  M ore pre c i s e l y ,  we wou ld 

l i ke to reje c t  a nu l l  hypoth e s  i s  of no change i n  w d u r i ng the 

t ime per i od stud i e d  ( 3w/3t = 0 )  . A more sp e c  i f i c f u nc t i ona l f orm 

f or w (  t )  i s  a l s o  sugg e s t e d  by the eve n t s  of the 1 9 6 0  ' s  as we l l  as 

the mode l .  S i nce the phys i c  i an tra i n i ng proc e s s  is leng thy , 

s upp l y  incre a s e s  w i  l l  occ u r  on l y  s l ow l y .  Med i ca re /Med i ca i d  

f u nd i ng be g an i n  1 9 6 6  ; the f i r s t  man p ow e r  tra i n i ng b i l l  preceded 

it by th ree yea r s  ; the imm i g r a t  i on law was eased i n  1 9  6 8  . Thu s  , 
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wh i le some supp l y  adju s tme n t  may have pre c e d e d  19  6 6  i n  ant i c  ipa

t i  on of Med i c a re /Med i c a  i d  , the bu l k  occ u r r e d  later and s l ow l y  . 

The re f or e ,  we expe c t  w t o  be f l a t  unt i l  the mid or late 1 9  6 0's 

and r i s e  gradu a l l y  the re a f te r  unt i l  it u l t  ima te l y  leve l s  of f 

e i  ther at 1 ( pe r f e c t  compe t  i t  i on )  or some l owe r poi nt i f  some 

re s t r i c t  i on s  rema i n  . 

D .  S ummary 

Th i s  s e c t  i on has deve l oped the framew or k  to te s t  whe t h e r  the 

market f or phys i c  i a n s  has be c ome more compe t  i t ive th r ou g h  t ime . 

I t  de t e rm i ne s an equ i l  i br i um stoc k  of phys i c  i an s  , ba s e d  on demand 

and cos t  cond i t  i on s  , and me a s u re s chang e s  in the deg re e  of ma rket 

c ompe t  i t  i on as change s  in the equ i l  i br i um , af t e r  tak i ng ac c ou n t  

o f  s l ow adju s tme nt to new demand and cos t cond i t i on s  . A fun c t  i on 

d e n ot e d  w me a s u re s where be twe e n  the ext reme s of mon op oly and 

c ompet i t  i on the ac tu a l  equ i l  i br i um mov e s  ove r  t ime . E s t  imat able 

e quat i on s  de s c r  i b i ng the st oc k  and income of phys i c  i a ns are 

d e r  ived . The ne xt s e c t  i on wi l l  d i s c u s s  the emp i r i c a l  re s u l t s  of 

e s t imat i ng the s e  equa t  i on s  . 

IV . EMP I R I  CAL TESTS 

Th i s  s e c t  i on pre s e nt s  es t imat e s  of grow i ng compe t i t i on in 

the phys i c i an ma r k e t  us ing the w-we i g h t e d  ave rage mode l deve l oped 

i n  Sec t  i on I I  I .  After con t r ol l i ng for sh i f t s  in demand and 

marg i na l  cos t  , we i s o l a t e  the ef f e c t  of any chang e in the deg r e e  

of ma r k e t  compe t i t i on on t h e  stoc k  and income of phys i c i an s  . I n  

t he mod e  l e s t  imated i n  th i s  chap t e r, the ac t u a l  equ i l  i br i um 
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s t oc k  , and he nce i n c ome , is hypot he s  i z ed to be a we i g h te d  ave rage 

of the numbe r of phys i c i an s  tha t  wou l d  ex i s t  with free ent ry and 

und e r  pure mon op oly ( a  pe r f e c t  ca r t e  l )  w i t h  we i g h t s  of w and 

( 1 -w ) re s pe c t  ive l y .  w i s  de f i n e d  as a func t i on of t ime . us i ng 

the est ima t e d  t ime path for w we w i l l  be able to eva l u a t e  the 

impor t a nce of a chang i ng ma r k e t  struc t u re . Equ a t  i on s  ( 9 )  and 

( 1 0 )  f orm the sys tem of stoc k  and income equat i on s  to be 

e s t  ima t e d  . The t ime pe r i od ana l yz e d  i n  a l l  the emp i r i c a l  wor k is 

f r om 19 4 6  to 19  8 1  . 

A .  D i s c u s s  i on of the var i a ble s 

The ac t i ve phys i c i an-popu l a t  i on ra t i o  ( MDSP ) i s  used as a 

depende n t  va r i a ble whe r e  popu l a t  i on is de n ot e d  in thou s and s  . 

Regre s s  i on s  us i ng the leve l numbe r of phys i c i a ns produced s im i  l a r  

re s u l t s  . 

Sev e ra l va r i a b l e s  are used as compon e n t s  of z ,  the ve c t or of 

d emand charac t e r i s t i c s  . The hea l th ec on om i c s  l i t e rature sug g e s t s 

that pe r s on a l  income , insurance cove rage , educ a t i on ,  and var i ous 

me a s u re s of he a l th statu s  , such as the age d i s t r i bu t i on of the 

p opu l a t  i on ,  i n f  luence the demand for and expend i tu re s  on phys i 

c i an se rv i  c e s  , i n  add i t i  on to bot h the i r  mon e y  and t ime pr i ce s  . l 

I nsurance cove rage incre a s e s  ut i l  i z  a t  i on .  An e l de r l y  or more 

h ig h l y  edu c a t e d  ind i v  i d u a l  al s o  con s ume s more serv i  ce s . F ina l ly ,  

see Od i n  Ande rs on and Ron a l d  Ande r s e n  ( 1 9 6 7 , 19  7 2  ) ,  Ron a l d  
Ande r s e n  and Lee Benham ( 1  9 7 0  ) ,  Kare n Dav i s  ( 1 9 7 6  ) ,  Pau l 
F e l d s t e  i n  ( 1 9 6  1 )  , Jos e p h  Newh ouse and Char l e s  Phe l p s  ( 1 9 7 6  ) ,  
among ma ny oth e rs . s e e  Ame r i  c a n  Med i c a l  As s oc i  a t  i on ( 1 9 7 8  ) f or a 
s umma ry . 
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i f  the qua l i ty of med i  c a l  care has incre a s ed ove r  t ime , demand 

may have incre a s e d  . There f ore  inc l ud e s  pe rs on a l  income ( INCM )  , 

perce nt of the popu l a  t i  on cove red by pub l i c  i nsurance - - Med i c a re 

and Med i c a  i d  ( PU B I N S  ) , l med i a n  ye a r s  of educ a t  i on ( EDU C )  , and 

p e r c e n t  of the pop u l a t  i on ove r  age 6 5  ( G6 5  ) .  I t  a l s o  inc l ude s 

the de a t h r a t e  pe r 1 0 0  , 0  0 0  popu l a t i on f r om a l  l d i s e a s e s  ( DEATHR) 2 

as a crude proxy for the pe rce i v e d  qua l i  ty of med i c a l  care . I t  

i s  ant i c  i p a t e d  that al l of the popu l a t i on chara c t e  r i s t  i c s  wi l l  

p os i t ive l y  af f e c t  demand , wh i le the de a th r a t e  wi l l  have a neg a

t ive impac t s i nce a l owe r de a t h r a t e  imp l  i e s  higher qua l  i ty . 3 

l I n i t i a l l y , a var i ab le me a su r i ng the ext e n t  of pr i v a t e  insur
a nce was a l s  o used . It  was expe c t ed to have e i the r a pos i t ive or 
ne g l  ig i b l e  e f f e c t  , ins i g n i f  i c a n t  if pr i v a t e  insu rance prem i ums 
ju s t  d i s p l a c e  pr i v a t e  con s ume r payme n t s  w i t h  no we a l t h re d i  s t r i 
bu t i on s  t o  h i g h  us e r s  . B ot h  the pe rce nt of the popu l a t  i on 
c ove red by var i ou s  typ e s  of pol i c i e s  , and the pr op or t i on of al l 
hea l th care expend i tu r e s  con t r  i bu te d  by pr i v a t e  insurance we re 
t r  i e d  . H oweve r  , the var i a b le s  ' coe f f  i c  i e nt s  we re con s  i s  t e n t l y  
neg at ive and s i gn i f i c a n t  . Wh i le the s imp le corre l a t  i on be twee n  
t h e  r i s e  i n  pr i v a t e  i n s u ra nc e  cove rage and growth in MDSP is 
n e g a t  ive , there is no re a s on f or the par t  i a l  e f f e c t  a l  s o  to be 
n e g a t  ive . There f ore it app e a r s  that pr i v a t e  insurance pr ox i e s  
f or some oth e r  me a s u re . PUB I N S  , s i nc e  it red i s tr i b u t e s  income t o  
t h e  poor and e l de r l y  who tend to be s i c ke r  and have lowe r t ime 
c os t s  , shou l d  have a pos i  t ive impac t .  

2 H om i c  i d e  , su i c  i d e  and acc i d e n t s  are om i t t ed be c a u s e  of the 
l e s se r  inf luence med i c i ne may have on the i r  inc i d e n c e  . 

3 The e f  f e c t  of sub s  t i tu t e s  and com p l eme n t s  on the demand for 
p hy s  i c i ans is not inc l ud e d  in th i s  ana l y s i s  . S i nc e  the two 
g r oups have opp os i ng i n f  luence s on demand , the ne t b i a s  due to 
the i r  om i s s  i on may not be large . What eve r b i as doe s ex i s t  wi l l  
b e  incorpor a t e d  e i t he r by the coe f f  i c  i e nt s  on the inc l ud e d  demand 
v ar i ab l e s  , or thr ou g h  ou r e s t  i ma t e d  t ime path of w. I n  the 
l at t e r  ca s e  , we mi s e s t  ima t e  the ac t u a l  chang e i n  the deg r e e  of 
c ompe t  i t  i on :  i f  comp leme n t s  prov i de the s t r on g e r  om i t t ed e f f e c t  
we unde r-e s t  ima t e  growth i n  demand and he n c e  ove re s t  ima t e  the 

( f  oot n ot e  con t  i nued ) 
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The opp or t un i ty cos t va r i able ( TOC ) is that used in Sect i on 

I I  ( a l on g  w i t h  phys i c  i an income ) to mea su re the re turn to 

p hys i c  i an tra i n  i n g  . l s ou r c e s  for a l  l the va r i ab l e s  used in the 

e s t  imat i on are l i s t e d  in Appe nd i x  A .  

B .  	 E s t imat i on 

The e s t  ima t e d  s t oc k  and inc ome equ a t  i on s  are , re spec t i ve l y :  

( l l ) 	 MDSP t = ao + a 1 TOC t + a2 1  INCM t + a2 2  PUB I N S t + a2 3  EDUC t 

F 	 l 
+ a2 4  G6 5 t + a2 5  DEATHRt + a 3 MDSP t - 1  + a4 e t + Et 

and 

( 1 2 )  	 MDINC t = 8o + 81 TOC t + 82 1  INCM t + 82 2  PUB I N S t + 823 EDUC t 

F 2 
+ G6 5 t + DEATHRt + 	 + +82 4  825 	 83 MDSP t - 1  84 e t Et 

( f oot not e  con t i nu e s  ) 

i nc r e a s e  in w, wh i le i f  subs t  i t u t e s  dom i na t e  , the re ve r s e  hol d s  . 
I n  re c e n t  ye a r s  , it app e a r s  tha t  man y  he a l t h pr of e s s  i on a l s  whos e 
p ra c t  i c e s  re qu i r e d  d i re c t  phys i c  i a n sup e rv i s i  on are now granted 
g re a t e r  ind e p e nde nce . It  thu s  seems l i k e l y  that subs t i tu t e s  
e x e r t  the l a rg e r  i n f  l ue nce on phys i c  i a n  demand . I f  th i s  is tru e , 
our e s t  ima t e s  of the mag n i tude of chang e s  in the de g r e e  of 
c ompe t  i t  i on w i  l l  be con s e rv a t  ive . 

I f  TOC is , in fact , upward s l op i ng rathe r  than con s  t a n t  as 
a s s umed in th i s  ana l ys i s , we unde re s t  ima te the e f f e c t  of grow th 
i n  compe t i t i on be c a u s e  we unde re s t imate the of f se t t  i ng e f f e c t  of 
i nc r e a s  i ng cos t  as supp l y  incre a s e s  . A sep a r a t e  con s  i d e r a t  i on is 
the d i f f e re nc e  be twe e n  shor t  run and l ong ru n ma rg i n a l  cos t  . The 
p ar t  i a l  adju s tme nt f ramew or k  ta k e s  ac c ount of the gradu a l  at t a i n
ment of a more e l a s t i c long run supp l y  curve . 
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( 9 )  

a. l y/ 2 ( l +w )  

i= 5 

F r om and ( 1 0 )  we know tha t  : l 

a. o = y/ 2 ( l +w ) ao 8o = { y/ 2 (  l+w ) - l } ao/a l 

= y/ 2 (  l+w )  a l < 0 8 1 = > 0 

a. = y/ 2 (  l+w )  a 2 i  > O ,  i= l  . . . 4 8 2 i  = { y/ 2  ( l +w ) - l} a 2 i/a l2i 
< O , i=5 > 0 ,  i= l . . .  4 

< 0 ,  
a. = = 3 1 'Y > 0 83 ( 1 -y ) a  l < 0 


a. =
= 'Y > 0 y/a l < o .4 84 

( 1  1 )  and ( 1  2 )  have bee n  e s t imated simu l t an e ou s l y  using fu l l  

in f orma t ion maximum l ik e l ih ood ( F I M L )  . This ena b l e s  us to impos e  

a l l  of the imp l ie d  re s t ric t ion s on the coe f f ic ie nt s  . Thu s we 

ide n t ify sep a r a t e  estima t e s  for a 1 , the 2 i  v e c t or , y and the 

p arame t e r s  of the w- f u n c t ion . 2 The coe f f icie n t s  re p or t e d  are 

these se p a r a t e  estima t e s  . 

A cu bic fu n c t ion of time wil l be used to de s c ribe the path 

of w as fol l ows : 

1 I n  tha t  the f ormu l a tion of ( 1  1 )  and ( 1  2 )  uses the phy sician
p opu l a t ion ra t io , whil e the orig in a l  mod e  l of ( 9 )  and ( 1 0 )  was 
e x p re s s e d  in leve l s  , the are not ac tua l l y  ide n t ic a l  . Howeve r ,  ai 
the f ormu l a tion of the init ia l mode l wa s me a n t  to be ge ne r a  l ;  
there f ore to av oid unne ce s s ary con f u  sion , the same symbol s are 
u se d  . 

2 E l €2The dis turbance te rms , and a re due not on l y  to pos s ible 
t t 

omit ted va ria b l e s  f r om Zt whic h  are assume d or t h og on a l  to those 
inc l ude d  , bu t al s o  to e rr or s  in al l of the va riable s ( wit h the 
e xc e p tion of MDSP t - l  ) since the true va l u e s  ( i . e  . ,  the 5- year 
p redic t ion s of varia b l e s  in f l ue ncing the op tima l s t oc k  ) are 
u n obs e rv a b l e  . The se c on d  fac t or bia s e s  estima te s of the 
c oe f f  ic ie n t s ;  the dire c t ion and mag nit ude of this bias is 
ind e t e rmin a n t  since the error s  may be corre l a te d  . I f ,  howe v e r  , 
the e r r or variance s are sma l l  re l a t ive to the varianc e  of the 
t rue va l u e s  , the bias wil l be s l ig h t  ( Madd a l a  ( 1 9 7  7 )  , p . 29 4 )  . 
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( 13 ) w = wO + w l  t + w 2 t 2 + w3t3 . 

t is ce n t e re d  around 1 9 6 5  ; that is , it is de f ine d t o  equ a l  0 in 

1 9 6 5  , 1 in 1 9  6 6  , - 1  in 1 9 6  4 , et c . I nc r e a s ing physician 

c ompe t it ion imp lies es t ima ted w-c oe f f icie n t s  th a t  yie l d  an upw ard 

s l oping path f or w .  U n f ortuna t e  l y  this function is not 

c on s t raine d to lie be tween 0 a nd 1 ,  and for large e noug h  t ,  Iw I 

is ce r t ain l y  gre a t e r  than one . There f ore , we ca nnot ide n tify it s 

l e ve l bu t on l y  it s time path . That is , we ca n de te rmine whe ther 

w has ris e n  or f a l l e n  since 1 9 6 5  , bu t not f r om what point it 

s ta rt e d  . The re f ore , since the es timat e d  le ve l of the w- f u nc t ion 

is not me a ning fu l ,  we es timate re g re s s ion s both with an 

u nc on s t r aine d wO int e r c e p t  parame t e r  and with wO f ixed at 1 .1 

Table 1 rep or t s  re su l t s  with both an uncon s t raine d wO 

int e rcep t parame t e r  ( c  o l umns 1 and 3 )  and with wO f ixed at 1 

c ol umns 2 a nd 4 ) .  

The fir s t  tw o equat ion s re p or t e d  use the entire ve c t or of 

demand varia b l e s  dis c u s s e d  above . The adju s tme nt coe f f icie n t  , y ,  

is es tima t e d  as .1 0 1  5 a n d  . 0 5 1 2  in the wO - f re e  and wO - c on s t raine d 

r e g re s s ion s  , re s p e c t ive l y ,  sug g e s  ting tha t  5 - 1 0  p e r c e n t  of the 

t ot a l  adju s tme n t  to any ch ange in equil ibrium s t oc k  is made in 

one ye a r  . The opp or t u nit y cos t me a s u re , TOC , is sig nif ic a nt at 

1 An a l t e r n a t ive log is tic f ormu l a t ion of w such th at 
1 h a s  the conve nie nt prope rty of being re s tic t e d  to 

w = 
l+e A.o+ >.. 1 t 

the 0 - 1  r a n ge as the mode l sugg e s ts . U n f  or t u na t e l y ,  con v e rg e nce 
was not achie v e d  using this fu nc tiona l f orm f or w in the 
s imu l t a n e ou s  es t imation . 
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( - . 4 4 )  

( -3 . 7 6 )  ( -3 . 56 )  ( -15 . 4 3 )  

Table l 

SIMULTANEOUS ESTIMATIQ\1 OF S'IDCK AND INffiME fl;)UATI ONS 
( l l )  AND ( 12 )  , 1946-1981 

4l 	 2 3 

a 	 - . 4634 - . 5393 1 .  0136 1 . 0131 
( - . 6 2 )  ( 12 . 5 1  ) ( 13 . 57 ) 0 

- . 1763(  -l ) - . 17 53 ( -l ) 
( -15 . 5 5 )  

- . 3309 ( - l )  - . 3 237 ( -l )  a ('IDC)
l 

a 
21 

a 
22 

a 
23 

a 
24 

a 
25 

y 

WO 

w1 

w2 

w3 

( INCM) . 3 894 
( 2 . 1 6 )  

( PUBINS ) . 8 158 ( -2 )  
( • 9 1 )  

( EDUC ) . 9 1 29 ( -1 )  
( 1 .  48 ) 

( G65 ) - . 8045 ( -1 )  
( - . 88 )  

( DEATHR) . 1 612 ( - 2 )  
( 1 .  49 ) 

. 1015 
( 1  . 8 2 )  

. 8452 
( 9  . 6 2 )  

( t )  	 - . 1788 ( -2 )  
( - . 1 2 )  

( t2 ) 	 . 1056 ( -2 )  
( 3 . 4 1 )  

( t3 ) 	 . 7 019 ( -4 )  
( 1. 7 0 )  

. 3866 
( 2 . 4 4 )  

. 8667 ( -2 )  
( 1  . 1 3 )  

. 9497 ( -1 )  
( 1 . 4 4 )  

- . 8079 ( -l )  
( - . 9 6 )  

. 1691 ( -2 )  
( 1 .  8 5 )  

. 5 123 ( -1 )  
( 2 . 84 )  

1 
( constrained ) 

. 1504 ( -l )  
( • 67 ) 

. 1348 ( -2 )  
( 1 .  99 ) 

. 7 688 ( -4 )  
( • 9 8 )  

. 2930 . 29 25 
( 10 . 5 3 )  ( 1 1 . 69 ) 

. 4308 ( -2 )  . 4280 ( -2 )  
( 1 . 7 3 )  ( 1 . 8 4 )  

. 1559 . 9366 ( -1 )  
( 3 . 46 )  ( 4  . 9 0 )  

. 9 149 	 l 
( 23 . 4 3 )  	 ( constrained ) 

- . 8227 ( -3 )  . 7 367 ( -2 )  
( - . 1 2 )  ( . 7 4 )  

. 7 064 ( -3 )  . 79 24 ( -3 )  
( 4 . 0 1 )  ( 2 . 60 )  

. 4648 ( -4 )  . 4820 ( -2 )  
( 2 . 28 )  ( 1 . 3 6 )  
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Table 1--Cont inued 

l 2 3 4 

log of 
hood 

the l ike l i-
funct ion 59.18 58.35 50.74 49.64 

SSE-st ock 

SSE- income 

.4 360 ( -2 )  

38.18 

.4 38 4 {-2 ) 

39.62 

.4 332{- 2 )  

6 2.9 3 

.4 255 ( -2 )  

66.9 0  

Likehood rat io 36.32 34.66 40.74 38.54 

t ( et-1 ) -stock 

t ( et-1 ) - income 

-1.12 

-.40 

-1.5 3 

-.7 4  

-.42 

1.82 

-.88 

1.84 

Notes : a-coe ff icients are those fran demand curve , equat ion ( l )  , 
vari ables to which th ey corres pond are noted in parentheses : t-s tat ist ics 
in parentheses ; ( -n)  on coef f ic ient indicates that re ported coeffic ient is 
10n tlines its actual magnitude ; t ( et-l ) = t-statistic on lagged res idual-
test for res idual autocorre lat ion ( see text for expl anat ion)  ; like lihood 
ratio test measures sign if icance of w funct ion in est linat ion. It is 
distributed x2 with as many degrees of freedom as there are w parameters , 
i.e. , 3 when wO is constrained to equal l and 4 when it is free. 
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the . 0 0 5  l e ve l  , wh i l e  INCM is at the . 0 2 5  lev e  l ( u s i ng one - t a i  l e d  

t e s ts )  . T h e  rema i n i ng demand var i a b l e s  are le s s  s ig n i f  i c a n t  , 

mos t l y  not eve n  re ac h i ng the . 1 0 leve l  . The coe f f  i c  i e nt s  on 

DEATH R  and G6 5 a l s o  show the "wrong" s ig n  . Subs t ant i a l  

c o l l  i ne a r  i ty among the demand var i a b l e s  may be lowe r  i ng the i r  

appare nt s ig n  i f  i c a n c e  . l 

The imp l  i e d  t ime path for w e s t im a t e d  f rom co lumn 1 is 

dep i c t e d  in F ig u re 4 .  2 Two s t a ndard error con f id e nc e  int e rv a  l s  

a re a l s o  shown . I t  sugge s t s the pre d  i c t e d  path : w rema i n s  f a  i r ly 

f l a t  unt i l  the l a t e  1 9  6 0  ' s  and the n  c l  imb s qu i c k  ly the re a f te r  . 

S i nce eve n  the unco n s t r a  i ne d -wO path doe s not rema i n  in the 0- 1 

i nt e rv a l  , no conc l u s  ions can be drawn about the le ve l of w, i . e .  , 

abou t the deg re e  of compe t  i t  ion .  Howeve r ,  we can de t e rm i ne wha t  

e f  f e c t  t h e  growth of w h a s  had o n  t h e  stock and income of 

p hy s i c i ans . u s  i ng the e s t  imat e d  equ a t  ions ( 1  1 )  and ( 1  2 )  , we can 

pred i c t  wh at the stock and income wou l d  have equa l e d  each ye a r  i f  

w had rema i n e d  f i xe d a t  i t s  19  6 5  l e ve l  . 3 I f  we compare the s e  

p re d  i c t  ions ba s e d  o n  the con s t ant 19 6 5  deg r e e  o f  compet i t  ion w i t h  

t he actu a l  pre d i c t  ions , wh i c h  incorporate t h e  es t imat e d  t ime path 

1 E s t  imated pa i rw i s e  cor r e  l a t  ions ra ng e from - . 40 be tween TOC 
and DEATHR to . 9 6  be twee n  INCM and G6 5 .  Twe l v e  ( ou t  of f i f te e n  ) 
e xc e e d  . 7 5  in abs o l u t e  va l u e  . 

2 The t ime pat h  de r i v e d  f rom the int e rc e p t  con s t ra i ne d  e s t  ima te 

( co l umn 2 of Tab le 2 )  i s  ve ry s im i  l a r  and the r e f ore not shown . 

s ee Noe t h e r  ( 1  9 8 3  ) for gre a t e r  de t a i l  . 


3 I n  the s e  pred i c t  ions , l a s  t ye a r  ' s  pred i c t e d  stock is used as 

the l ag g e d  stock in th i s  ye a r  ' s  pred i c t ion . 
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fiGURE 4 

Es tim a t e d  Time Path of w 

w 
.00 

I. 75 + 

1.50 • 

I. 25 + 

1.00 • 

0.75 + 

o .. so + 

!---------·-----·-----·-----·-----·-----·-----·-----·-----·-----·-----·-----·-----·-----·-----·-----·-----·-----·--------· 
46 40 50 52 54 56 58 60 62 64 GG 68 70 72 74 76 78 80 

YEAR 

Table 1 ,  co l umn 1 e s  tim a t e s  . 

2 s t a nd a rd error con f id e n c e  in te rva l s  de not e d  by + .  
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of w ,  the d i f f e re nce be twe e n  the two prov i d e s  an e s t  ima t e  of the 

e f f ec t  of ch ang i ng compe t i t ion on the ma r k e t  for phy s i c i ans . 

Accord i ng to the s e  reg re s s  ions , grow i ng compe t  i t  ion inc r e a s ed the 

s toc k by 44 , 0 0 0  ( w O - f re e  e s t  ima t e  ) to 6 2  , 0 0 0  ( wO - cons tra i ned to 

e qu a l  l es t imate ) ,  be twe e n  1 9  6 5  and 19  8 1  , or 10 to 14 pe r c e n t  , 

r e s p e c t  i ve l y  , of the ac t u a l  cu r r e n t  stock of about 45 0 , 0 0 0  . 

S im i  l a r l y  , phy s  i c i an income s wou l d  be abo u t  $6 , 8  0 0  to $8 , 7  0 0  , in 

1 9 7 2  a f t e r- t ax do l la r s  , h i g he r  , or abo u t  24 to 30 pe r c e n t  above 

the i r  ac t u a l  19  8 1  le v e l  of $28  , 7  0 0  . F ig ure 5 shows the 

"w- con s t a nt " and ac t u a l  pre d i c t  ions of stock and income , along 

w i th the true va l u e s  of eac h  var i ab l e  for the co lumn l 

regre s s  i on . 

The log of the l i k e l  i hood rat io for the sys tem and sum of 

squared error stat i s t  i c s  for each equ a t  i on ( s tock and income ) 

sugg e s t  tha t  the two reg re s s  ions appe a r  to f i t abou t  equa l l y 

we l l  . we can con s  i d e r  the nu l l  hypoth e s  i s  wh i c h  con t a  i ns the 

s ame demand , co s t ,  and ad j u s tme nt con s t ra i n ts de t e rm i n  i ng 

phys i c i an stock and income , bu t doe s not inc lude a t ime -vary i ng 

w .  We the n  can compu te l i k e l  i hood rat i o  stat i s t  i c s  for each F I ML 

r e g re s s  ion from the log of the l i k e l  i hood func t  ions de r i v e d  from 

t he con s  tra i ne d  e s t  ima t  ion ( LL R )  wh i c h  inc lud e s  w (  t )  and the 

u nco ns tra i ned wh i c h  doe s  not ( LLU )  . The s t at i s t i c : - 2  ( LLU - LLR ) 

x2i s  d i s t r i bu t ed w i t h  deg re e s  of f re e dom equ a l  to the numb e r  of 

re s t r  i c t  ions impos ed , in ou r case , 4 for the wO - f re e  e s t  ima t e s  
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and 3 for the wO = l  es t imat e s  . l The s e  l i ke l i hood rat i o  te s t s  are 

reported in Tab l e  1 .  At the . 0 0 5  leve l of s i g n i  f i c a nc e  , a x2 

w i th 3 deg r e e s  o f  fre e dom equa l s  1 2  . 8  , wh i l e  one w i t h  4 equ a l s  

1 4  . 9  . Obv i ou s  l y  , inc l u s  ion of the w fu nc t i on i n  the stock and 

i ncome equat ions is h i g h l y  s ig n  i f i c a n t  . 2 

As me nt ioned above , the r e  i s  subs t ant i a l  corre l a t  ion ac ross 

the demand va r i  a b le s  . To a l l e v  i a t e  the app a re nt mu l t  i co l l  i n 

e ar i ty , some dema nd va r i ab l e s  we re dropped from the re g r e s s  ions . 

S i nce the pos i t  ive coe ff i c  i e nt es t ima t e s  on DEATHR ind i c a t e  th at 

it may be a poor proxy for the qu a l i ty of med i c a l  care , 3 i t  is 

om i t t e d  . G 6 5  is a l s o  om i t t ed be c a u s e  its e f fe c t  may be me a s u red 

by the PUB I N S  var i ab le wh i c h  inc lude s the Med i  c a r e  prog r am o f  

i nsurance for t h e  e l de r l y  . I NCM is kep t  s i nce it seems c l e a r l y  

l George Judg e  , et . a l  . ,  1 9  8 0  , p .  7 5 8  . 

2 Me asure s  of re s i d u a l  au tocorre l a t  ion are a l s o  pre s e nt e d  . Whe n  
t h e  reg re s s  ion cont a i n s a lagg e d  dep e n d e n t  va r i ab le a s  an 
e xoge nous va r i ab le , as doe s the stock equa t  ion , the Durb i n-Wa t s on 
t e s t  is b i a s e d  . An a l t e rn a t  i ve te s t  reg r e s s e s  the e s t  ima t e d  
re s idua l s  o n  the i r  l ag g e d  va l u e s  and t h e  exog e nous va r i  a b l e s  , 
i nc lud i ng the l ag g e d  de p e nd e nt va r i ab l e  . Re s i d u a l  au tocorre l a 
t ion i s  me a s u r e d  by s ig n i  f i c a nce o f  the coe f fi c  i e nt on the lagged 
r e s  idu a l  . ( Judg e  , et . al . p .  2 1 9 )  . Wh i le the income equat ion 
does not con t a  i n  a lagg e d  income va r i ab l e  , it doe s inc lude the 
l ag g e d  stock as an exp l a n a tory va r i ab l e  . S i nce the two equ a t  ions 
a re e s t  ima t e d  j o i n t ly , the a l t e rna t i ve re s i d u a  l au tocorr e  l a t  ion 
t e s t  is used for the income equat ion as we l l  . Wh i le the 
t - s t a t  i s t  i c s  on the income equat ions• lag g e d  re s id u a l s  are bo th 
l e s s  th an 1 ,  thos e on the stock equ a t  ions are somewhat large r ,  
but st i l l  not s t rong l y  s ig n  i f i c a n t  . 

3 The int e re s t  i ng a l  t e r na t  i v e  exp l a na t  ion , th a t  the gre a t e r  the 
leve l of hea l th , the lower the demand for med i c a l  care , is a l s o  
pos s  i b le . Howev e  r ,  without g re a t e r  know l e d g e  of wha t  DEATHR 
a c t u a l ly me a s u re s  , it is proba b l y  not w i s e  to inc lude it . I t  is 
a l so pos s  i b l e  tha t  DEATH R is endogenou s  , be i ng de t e rm i ne d  in part 
by the ava i l a b le phy s  i c  i a n  stoc k  . 
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import ant in the in i t i a l  reg re s s  ion . P U B I N S  is a l s o  ma i nt a i ned 

s i nce it shou l d  me a s u re the e f  f e c t  of a subs i d i  z a t  ion of the 

demand of lowe r income ind i v  i du a l s  l wh i c h  wou l d  not be cov e r e d  by 

the INCM var i ab le . Moreove r ,  s i nce ou r pr imary foc u s  con c e  rns 

change s tha t  have occ u rred in the med i c a l  care mar k e t  s i  nce 19  6 5  , 

i t  seems ne ce s s  a ry to account for prog r ams as app are nt l y  

impor t ant a s  Med i c a re and Med i c a  i d  . F i na l l y ,  EDUC is dropped 

s i  nce many he a l th demand stud i e s  f i nd its e f f e c t  to be s im i  l a r  to 

that of INCM ( s e e  the stud i e s  me n t  ioned e a r l  i e r  ) .  C o l umn 3 and 4 

o f  Tab l e  l re p o r t  the re s u l t s  from the s e  reg re s s  ions . 

The coe f f  i c  i e n t s  on the demand and co s t  va r i ab le s  are a l  l as 

pre d i  c t e d  , and tho s e  on TOC and INCM are now s ig n  i f  i c a n t  at the 

. 0 0 0 5  leve l ,  wh i le PUB I N S  re a c h e s  the . 0 5  leve l .  The ad j u s tment 

coe f f  i c  i e nt , y , app e a r s  to have r i s e n  in each reg re s s  ion ; in the 

wO- f re e  equa t i on it is now about . 1  5 6  , a 50 pe rce nt j ump , wh i l e  

i n  the wO - c on s t ra i ned mode l ,  i t  has r i s e n  ove r  8 0  pe rce nt to 

. 0 9 4  . I t  has a l s o  inc r e a s ed in s ig n  i f  i c a nc e  . 

The imp l  i ed t ime path s  for w are st i l l  r i s i ng , bu t not as 

qu i c k l y  . 2 The s e  reg re s s  ions , with fewe r demand parame t e r s  , 

sug g e s t  a le s s  pr i ce e l a s t i c dema nd curve for phy s i c i ans ; at the 

l I t  pr ima r  i l y inc l ude s pe rsons enro l  l e d  in Med i c a i d  ( f or the 
poor ) and Med i  c a re ( f or the e l de r l y ) .  

2 S i nce the e s t  ima t e d  t ime paths and re su l t  i ng "w-con s t an t "  
s to c k  and income fore c a s t s  are s im i  l a r  to tho s e  e s t  ima t e d  i n  the 
"comp l e t e  dema nd " mode l ,  the y  are not shown . As the h i g h e r  
t - s t at i s t  i c s  on the w coe f f  i c  i e n t s  imp l y  , the re s u l t  i ng 2 
s t a ndard error con f i de nce int e rv a l s  surround i ng the es t ima t e d  
t ime pat h s  are na rrower f o r  the "s imp l e  dema nd " e s t  ima t  ions . 
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1 9 8 1  leve l of ou tpu t ,  e l a s  t i c i ty he re i s  about . 24 ,  wh i l e  in the 

p re v  ious e s t  imat e s  it equ a l e d  app rox imat e l y  . 4 .  1 The e f f e c t  of 

g row i ng compe t  i t  ion on the stock ha s le s s e ne d  , to 39 , 0 0 0  for the 

wO uncon s t r a  i ne d  mode l  and 43 , 5 0 0  in the wO = l  mode l .  At the same 

t ime , compe t  i t i on ' s  impa c t  on income app e a r s  stronge r ,  rang i ng 

f rom about $ 1 0  , 3  0 0  to $ 1 1  , 40 0  or 3 5  to 40 pe r c e n t  of 1 9  8 1  income 

i n  the two reg re s s  ions . 

The log l i k e  l i hood rat i os for the "s imp l e  dema nd curve " 

s y s tems have f a l l e n  about 1 5  pe r c e n t  . The l i k e l  i hood rat ios , 

howeve r ,  have r i s e n  ove r 10 pe r c e n t  , ind i c a t  i ng tha t  the w 

func t  ion be come s more s ig n i f  i c a n t  whe n  fewe r demand parame t e r s 

a re inc l u de d  . Th i s  cou l d  ind i c a t e  th a t  in the s imp l e  mode l  we do 

not fu l l y con t r o l  for demand , bu t ou r e s t  ima t e s  of w '  s e f f e c t  on 

the stock are larg e r  in the more comp l e t e  formu l a t  ion of the z 

v e c  tor . The sum of squared errors on the stock equ a t  i ons rema i n  

v i rt u a l l y unchang e d  , wh i le the l ag g e d  re s id u a l  t- s t at i s t  i c s  have 

f a l  l e n  sub s t ant i a l l y  and sug g e s t  no ser i ou s  re s i d u a l  cor r e  l a t  ion . 

Howeve r ,  the f i t of the income equat ions ha s wor s e n e d  con s  i d e r 

a b l y  : SS E ' s  have r i s e n  ove r  60 pe r c e n t  and the lag g e d  re s id u a l  

t - s tat i s t i c s  are now s ig n  i f  i c a n t  a t  the . 1 0 leve l us i ng a 

2 - t a i  l e d  te s t  . 2 

1 The s e  low e s t  ima t e s  of e l a s t i c i  ty are con s  i s t e nt w i t h  mos t  
f ound in the hea l th econom i c s  l i t e ra ture . 

2 To cor r e c t  the re s i d u a  l corre l a t  ion , a Coc h r a ne - Orcu t t  type 
f i r s t  orde r au tore g r e s s  i v e  trans f orma t  ion was incorpor a t e d  into 
the equat ions us ing the e s t  ima t e d  re s id u a l  corre l a t  ion coe f f i 
c ie nt s  . U nf or t u na t e  l y  , none of the mode l s came c l o s e  to 
conve rg e n c e  , so the i r  re s u l t s  are not he l p fu l  . 
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V .  SU MMARY AND CONCLU S I ON S  

T h e  a im of th i s  ana l y s  i s  has be e n  t o  de t e rm i ne whe t h e r  the 

market for phy s i c i ans has be come more comp e t  i t  ive s i nce the mid

1 9 6  0 ' s ,  and i f  it  has , to me a sure wha t  ef f e c t  grow i ng compe t i t ion 

has had on the stock and income of doc t o r s  . Exam i na t  ion of the 

t re nd in the re turn to be com i ng a phys i c i a n in Sec t  ion I I  

sug g e  s t s  tha t  it has de c l  i ned stead i l y ove r  the la s t  de c ade bu t 

s t i l l  exc e e d s  its pre - 1 9  6 5  l e ve l  . Howeve r ,  th i s  ev i d e nce is 

ins u f f  ic i e nt by i t s e  l f  to de t e rm i ne whe t h e r  the deg re e  of compe

t i t i on in the phy s  i c  i a n  mar k e t  ha s chang e d  in re cent years . 

Demand for phy s  i c i  a ns ha s exp anded in the l a s t  20 yea r s  , and eve n  

the equ i l  i b r  i um re n t s  that ac crue for a g iv e n  ma rke t  structure 

may have incre a s e d  . W i thout othe r  ev i de nc e  about the phy s  i c  i a n 

market , it  wou l d  be d i f f  i c u l t  to know whe t h e r  to att r i bu t e  part 

o f  the re c e n t  dec l i  ne in phy s  i c  i a n  income s to incre a s  ing compe 

t i t ion or so l e l y  to the re t u rn to equ i l  i b r i um f o l l ow i ng a demand 

i nc r e a s e  induced d i s tu rbance . The re t u rn data are cons i s t e n t  

w i th bot h  s c e na r  i o s  . 

I n  ord e r  to iso l a te the impa c t  of any inc r e a s e  in the deg re e  

o f  compe t  i t  ion , a mode l is dev e  loped wh i c h  ac counts f o r  the 

f ac tors wh i c h  af f e c t  the demand for and ma rg i na l  cos t  of phy s  i 

c i a n  supp l y  . Demand va r i ab l e s  inc l ude pe r s ona l income , the pe r

c e n t ag e  of the popu l a t  ion cov e re d  by pub l i c  insurance , educa t i on , 

the pe rce n t ag e  of the pop u l a t  ion who are ove r  age 6 5  , and a 

v a r  i ab l e  to proxy for the qua l  i ty of me d i  c a l  care , the de a t h  

r a t e  . Marg i n a l  co s t  i s  me a s u re d  a s  the opportu n i t y  cos t  of 
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becoming a physician given the ne xt best alter native of working 

immediately following four years of college. This opp ortunity 

cost includes the direct costs of attending medical school, tui

tion net of sc holars hips, and the income foregone by not working 

w hile in medical school. I n  addition to holding constant the 

demand and cost conditions we also incorporate a parameter whic h 

allows gradual adjustment of the stock to changes in its equilib 

rium level. After these factors are measured, any re maining 

growth in the stock of physicians is attributed to gr owth in the 

degree of competition. Cha nges in market str ucture are measured 

by positing the actual equilibrium stock of physicians as a 

weighted average of the competitive equilibrium and monopolistic 

(perfect cartel) outcomes and calc ulating changes in the weight 

over time. The results imply that increased competition has led 

to an expansion in the physicia n stock of 40, 000 to 60, 000 or 

9-13 percent of the 1981 supply. The expansion that we attribute 

to increased competition represents 22- 35 per cent of total entry 

between 1965 a nd 1981. Likewise, income, measured in 1972 after 

tax dollars, has fallen by $ 7  , 000 - $ 11, 000 or 25-40 percent of 

its 1981 le vel. 

Table 2 provides a summary of our estimates of the cumula

tive effect from 1966 through 1981 of gr owing competition on the 

stock and income of physicians. The stock effects range from 

39, 000 to 62, 000, or 9-14 per cent of the approximately 450, 000 

active physicians in 1 981. Similarly, the estimates of competi

tion ' s  effect on income ra nge from $7, 000 to $11, 000 in 1 9  72 
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Tab l e  2 

COMPARI SON OF DI F FERENT EST I MAT ES OF THE AMOUNT OF 

THE 1 9  8 1  PHYS I C I AN STOCK AN D INCOME DU E TO INCREAS E D  


MARK ET COMP ETI TI ON SI NCE 1 9 6 5  


Mode l stock I ncome 

We i g hted Ave rage Mod e  l 

S toc k-- I ncome Sys t em 


Comp l e t e  demand , wO unco n s t ra i ned 44 , 7  41  - 6 , 7  8 6  


comp l e t e  demand , wO = l 6 2  , 3 9 5  - 8 ,  440 


s imp l e  demand , wO uncons t r a  i ne d  3 9  , 2  3 4  - 1 0  , 3  3 3  


s imp l e  demand , wO = 1 43 , 45 5  - 1 1  , 3  5 8  
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-43-

af t e r - t ax do l l  a r s  , or 24- 3 8  pe rce nt of a 19  8 1  ac t u a l  income of 

j u s t  und e r  $29 , 0 0 0  . 1 

I n  wh i c h  e s t  imat e s  are we mos t  con f  i d e n t ?  As we d i s cu s s ed 

a bove the stoc k reg r e s s  ions wh i c h  use the s imp l e  demand curve 

p rov ide the be s t  f i t in t e rms of re s i d u a l  autocorr e l a t  ion and are 

marg i na l l y be t t e r  in terms of SSE . They sugg e s t  a 39 , 2 0 0  -43 , 5 0 0  

s tock ef f e c t  . The comp l e t e  dema nd we i g hted ave ra g e  equat ions do 

a sub s t ant i a l l y  be t t e r  j o b  at exp l a  i n i ng phy s  i c  i a n  income , bo th 

i n  terms of SSE and re s id u a l  au tocorre l a t  ion . They sug ge s t  a 

dec l i ne in income of $6 , 8 0 0 to $8 , 40 0  . Eve n whe n  re l y i ng on the 

mos t  con s e rv a t ive of ou r e s t  imat e s  , the impa c t  of a growth in the 

degree of comp e t  i t  ion among phy s i c i ans has be e n  sub s t ant i a l  . 

The s e  re s u l t s  are comparab l e  to tho s e  de r i v e d  f rom e s t  imat i ng 
d i re c t l y  the e f f e c t of ch ang e s  in gove rnme n t  po l i  c y  th at re l axed 
e nt ry ba r r i e r s and created subs i d i e s  . Work re ported in Noe t h e r  
( 1 9 8 4 )  sugg e s t s a n  expans ion of the phy s i c  i a n  stoc k of 54 , 0 0 0  to 
5 8  , 0 0 0  and a concom i  t a n t  f a l  l in income of abou t $ 1 0  , 0 0 0  du e to 
p o l  i c y change s .  
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Stat SEICa l  

Hea l t h  

MDS : 

the Med i c a  i d  Prog r am ( 1 9 7 7  ) and 
C a r e  F i na n c  i ng Adm i n i s t r a t  ion , The 
Med i c a re and Med i c a i d  Dat a Book 9 8 l )  . 

APP ENDIX A 

DESCRIPTION OF TH E DATA 

Th i s  app e nd i x de s c r  i be s  the da t a  used in e s t  ima t  i ng the 

mode l and de p i c t e d  in the plo t s  . I t  a l s o  c i t e s  the i r  sou rce s .  

l .  S tock of ac t ive u . s  phy s i c i a ns . 

Source s  : Ame r  i c a n  Med i c a l  As soc i a t  ion ( he r e a f  t e r  
AMA )  , Dis tr i bu t  ion o f  Phy s i c i a ns in the 
u .  s .  , annua l ;  u . s  . Bure au of the Ce ns u s  , 
HIStor i c a l  S t a t  i s t i c s  of the Un i t ed States 
f rom Co lon i a l  T me s to 1 9 7 0 ( he re a f te r  
H i s tor c a l  Stat i s t i c s  ) and u . s .  Pub l  i c  
H ea l th Serv i c e  , Hea l t h  Manpowe r source book , 
v .  20 . 

The numbe r  of ac t i v e  MD ' s  is ava i l a b l e  on l y  for 
s e l e c t ed yea r s  pr i o r  to 19 6 3  ( 1 9 5 0 , 19  5 5  and 19 6 0  ) .  
The oth e r  ye a r s  ' f i g u re s have be e n  e s t  ima t e d  by tak i ng 
. 9  5 of the tot a l  numbe r of phy s i c i ans , whe re . 9 5  of 
the tot a l  numb e r  of phy s i c i a ns , whe r e  . 9 5  is the 
a v e rage propor t i on that he l d  for a l l  ye a r s from 
1 9  5 0 - 1 9  6 6  for wh i c h da t a  we re av a i l a b l e  . 

( The va r i ab l e  used in e s t  ima t  i on is de f l a t e d  by the u . s  . re s i d e n t  
i:> Opu l a t  ion . )  

2 .  I NCM : 	 u . s .  di spos able pe r s ona l income , in 1 9 7  2 $ .  

Source : H i s tor i c a l  Stat i s t  i c s  and u . s  . Bure au of 
the Ce ns u s  , Abs tra c t  of the 
U n i  ted S t a t e s  ( he r e a f te r  Stat i s t i c a l  
Abs t r a c t  ) ,  annu a l  . 

3 .  	 PUB I N S  : P e r c e nt age of popu l a t  ion enro l  l e d  in pub l i c  
i ns u rance prog r am ; pr ima r  i ly comp o s e d  of Med i c a re 
a nd Med i c a i d  re c i p  i e nt s  . 

S ource s  : u .  s .  Hou s e  of Rep re s e n t a t  i v e s  , Dat a  on 

4 .  EDU C  : Med i an ye a r s  of educ a t  ion comp l e t e d  by pe r s ons ove r  25 . 

Source : H i s tor i c a l  s t a t  i s t  i c s  and Stat i s t  i c a l  
Abs t ra c t  . 
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5 .  	 G 6 5  : Perce n tage of popu l a t  ion ag e 6 5  and o l de r  . 

d e r i ve d  in App e nd i x  B .  Only its compon e n t s  are 
d e s c r  i b e d  he re . 

a .  	 Col l e g e  Grad u a t e  Earn i ng s  : To be s t  ho l d  
qua l i ty con s t ant , we look a t  earn i ng s  of fu l l 
t ime wor k e r s  , wi th four ye a r s  of co l l e g e  , ove r  
a g e  2 5  , bo th sexe s  . ( Me a n  , a f t e r  tax , 19  7 2  $ . )  

Sou r c e  : H i s tor i c a l  S t a t  i s t i c s  and Stat i s t i c a l  
Abs t ract . 

6 .  DEATHR : Dea t h s  per 1 0 0  , 0 0 0  popu l a t  i on from a l l  cau s e s  exc e p t  
a c c  i d e n t s  , su i c  i d e  and hom i c  ide . 

source : H i s tor i ca l  S t a t  i s t  i c s  and Stat i s t  i c a l  
Abs t rac t  . 

7 .  TOC : Tot a l  Oppor tun i ty Cos t - - the ca l c u l a t  i on of TOC is 

source s  : Cur r e n t  Popu l a t  i o n  Repor t s  , ser i e s  
P - 6 0  , u . s .  Bureau o f  the Censu s ,  
v a r i ou s  i s sue s  , and H i s tor i c a l  
S t a t  i s t  i c s  . 

b .  	 Tax Rat e s  : To de r i ve a f t e r  tax income s  , 
marg i na l  tax ra t e s  are ca l c u l a t ed f rom data on 
t ax payme n t s  by income br a c ke t found in the 
I nt e rna l Revenue Serv i c e  pub l i c a t  ion , 
S ta t  i s t  i c s  of I ncome , I nd i v  i d u a l  I ncome Tax 
Re tu rns , u . s  . Depa r tme nt of the Tre a s u ry , 
annu a l  . 

c .  	 Leng th of Med i c a l  Tra i n i ng T ime , ca l c u l a t e d  as : 
f ou r  ye a r s  of med i c a l  schoo l + g ye a r s  of 
g raduate me d i c a l  tra i n i ng - ( 4-c ) ye a r s  le s s  
than a fu l l  four ye a r s  o f  co l l e g e  , whe re 

g t is ca l c u l a t e d  as 4x ( u .  s .  Re s i d e n t s  & I nt e r n s  t/ 

3 
 u . s  . Med . gradu a t e s  t - i  


i = O  


c i s  the ave r a g e  numbe r of years spe n t  in 

c o l  l e g e  pr i or to med i c a l  schoo l  . 


Source : 	 A l l  da t a  re qu i re d  for ca l cu l a t  ion of 
c and g are in annu a l  Educat ion numbe r 
o f  the Journa l of the AMA , ( he re a f  te r  
J AMA .  ) 
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( FMGP t l t - 5 ) 
mod e l s 

e t = FMGP t - FMGP t \ t - 5  • 
f 

d .  	 D i s count ra te : . 1 0  is us e d - - the ra nge of d i s 
count ra t e s  used i n  mo s t  stud i e s  i s  from . 0 8  
to . 1 2  . 

e .  	 N e t  Tu i t  i o n  : C a l c u  l a t e d  as ( Tot a l  Tu i t  i on 
P ayme n t s  to Med i c a l  Schoo l s  le s s  Tot a l  
S c ho l a r s h i p s  g i v e n  to a l l  Med i c a l  stud e n t s  
f rom a l l sour c e s )  /numb e r  o f  stude n t s  . 

source : Annu a l  Edu c a t  ion numbe r of JAMA . 

f .  	 I ncome earned wh i l e  in schoo l  : Fol l ow i ng 
G ary Be c k e r  ( 1 9 7  5 )  it is as s ume d tha t  med i c a l  
s tu d e n t s  earn l / 4  o f  what a co l le g e  de g r e e d  
wor k e r  wou l d  e a r n  ( by wor k i ng summe rs and/or 
p a r t t  ime ) .  T h i s  as s umpt ion is also used for 
the re s i de ncy tra i n i ng pe r i od . Actu a l  re s i d 
e nc y  sa l a r i e s  have , at le a s  t s i nce 19 7 0  , be e n  
con s  ide r a b ly h i g h e r  th an l / 4  o f  the co l le g e  
wage , bu t hou r s  wor k e d  ave rage ove r  70 per 
wee k  , thu s br i ng i ng the hou r l y  wag e to about 
$ 4 .  2 2  in 1 9 7 9  . 1 Actua l  dat a  on re s id e nc y  
s t  i p e nd s  are on l y  ava i l ab l e  annu a l l y  be g i nn i ng 
i n  the ea r l y  1 9  6 0  ' s ;  it is a l s o  d i f f  i cu l t  to 
d i s ce rn how muc h  in in- k i nd payme n t s  has be e n  
g i v e n  to re s i d e nt s  . 

8 .  	 e F : 5 - y e a r  fore c a s t  errors of FMG entry , whe r e  

4F 	 . f e t = 
i  l 

( l - d  ) 1 - l e t - i  ' and 

we re ca l c u 
l a t e d  from Box -J enk i n s  ARl ba s e d  on the 1 5  
The 	 5- y e a r  pre d  i c t  ions 

9 .  MDI NC : 

y e a r s  o f  da t a  end i ng 5 ye a r s  be f ore the pre d i c  

t i on . d i s  the FMG de pre c i a t ion ra t e  , as sume d  to 

be a cons t a n t  2 pe rce nt . 


Mea n  u .  s .  phy s i c  i a n  income in af t e r - tax 7 2  $ .  

The ser i e s  is sp l i c e d  from the fou r ser i e s  l i s te d  

be low s i nc e  no s i ng l e  one prov i de s  cons i s t e nt 

numb e r s  for the ent i re pe r i od . 


Doug l a s  Hough ( 1 9 8  1 )  . 
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Sou r ce s  : AMA , Prof i l e  of Med i  c a l  Prac t i c e  and 
Re f e re nce Dat a on Prof i le of Med i c a l  
P ra c t  i c e  , va r i ous issue s  . 

Med i c a l  Econom i c s  Company , Med i c a l  

E conom i c s  , var i ou s i s s ue s  . 

u.s. Depa r tme nt of Comme rce , Survey of 
Curre nt Bu s i  ne s s  , Ju l y  1 9 5 1  . 
u.s. Depa r tme n t  of the Tre a s u r y  , I nt e rn a l  
Reve nu e  S e rv i c e  , Stat i s t  i c s  o f  Income , 
I nd iv i d u a l  I ncome Tax Retu r n s  , var i o u s  
i s s u e s  . 

T ax dat a  : s e e  TOC . 
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Appe nd i x  B 

DERIVAT I ON OF TH E TOTAL OPPORTU N I TY CO ST 

( TOC ) MEAS U RE 

The fo l low i ng ana l y s i s  clos e l y  f o l  l ows tha t  of Jacob M i n c e r  

( 1 9 7 4  ) o r  Be c k e r  ( 1 9 7  5 )  . The tot a l  pre s e n t  va l u e  o f  a phy s i  

c i a n ' s  l i f e t ime income s t re am can be d i v  i de d  into thre e par t s  . 

F i  r s t  , the pre s e n t  va l u e  of the s t r e am of a phy s i c  i a n  ' s  l i f e t ime 

e arn i ng s  v i ewed from the t ime he/ s he beg i ns me d i c a l  schoo l  , Im , 

c a n  be de scr i be d  as : 

n+s 
e -rt d t( l b )  	 =Im Ym 	 f 

s 

whe re Ym = ye a r l y  phy s i c i an income 

r d i  s count ra t e  = 

t = t ime , me asured i n  ye a r s  

s = ye a r s  o f  schoo l i ng 

n = ye a r s  of wor k  i ng . 

s e cond , the d i re c t  cos ts to be com i ng a phy s i c i an invo l v e  tu i t  i on 

n e t  of scho l a r s h i p s  re c e  i v e d  as we l l  as boo k s  and othe r supp l  i e s  

f or a l l  ye a r s  of schoo l i ng . The s e  cos t s  can be expre s s ed as : 

( 2b )  

whe re NT = ne t tu i t  ion . F i na l l y ,  the stude nt phy s i c  i a n  may earn 

s ome income wh i l e i n  schoo l through summe r and/or part t ime j obs 

and re s i d e nc y  s t i p e nd s  . The s e  ea rn i ng s  ca n be me a s u re d  as : 
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s 
( 3 b )  S im = e - r td tYs 	 J 


0 


whe r e  stude nt income . Thu s the to t a l  pre s e nt va lue of the =Ys 

s t r e am of income s and cos t s  ac cru i ng to a phy s  i c  i an ( Vm ) can be 

c a  l c u  l a ted as 

( 4 b )  Vm = Sim - Cm + Im 

n+ s 
( 5 b )  = ( Y s - NT ) J 

s 

I f  it i s  as s ume d that the ne x t  be s t  a l t e r n a t i ve to be com i ng 

a phy s i c i an i s  to beg i n  emp loyme n t  immed i at e  l y  fo l low i ng four 

y e a r s  of co l l e g e  , the n  the re turn to me d i c a l  tra i n i ng mu s t  be 

c a l c u  l a te d  by compar i ng Vm , the d i s counted ne t income stream a 

p hy s i c i an earn s  , to the d i s counted stre am acc r u  i ng to aVc 

co l l e g e  gradu a t e  . Vc c a n  be me asured as 

( 6b )  

whe re Yc = ye a r l y  co l l e g e  gra d u a t e  earn i ng s  . The same d i s count 

r a t e  and numbe r  of ye a r s  wor k e d  is as sumed to app l y  to phy s i c  i an s  

a s  	 t o  other co l l e g e  graduat e s  . l 

S i nc e  , whe n  us i ng any re a s onab l e  d i  s count ra te , the income 
r e c e  i v e d  more than about th i rt y  ye a r s  in the future be come s 
t r i v  i a l  whe n d i s counted , the assump t  ion reg a r d  i ng equa l wor k  i ng 
l i ve s is irre l e v a n t  prac t  i ca l l y and s imp l i f  i e s  the re su l t i ng 
e qu a t  i on for the oppor tu n i ty co s t  con s  i d e r a b ly . 
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To de t e rm i ne at wha t  income an ind i v  i d u a l  wou l d  be 

i nd i f  f e re n t  to be i ng a phy s i c i an , the two d i s counted ea r n i ng s  

s t re ams are s e t  equ a l ;  th a t  is : 

n+s 
( 7 b )  - NT ) ( Y s 	 f Yc 

s 

wor k  i ng th rou g h  the integ r a t  i o n  and s imp l  i f y  i ng y i e l d s  : 

( 8 b )  

F i n a l l y  , 

( 9 b )  

S i nce for any re a s ona b l e  n ,  ( 1 - e -rn ) i s  ve ry c l o s e  to 1 ,  we can 

s imp l i f y  to 

( l O b  ) Ym = ers y c + ( e rs - 1 )  { NT - Ys } · 

i n  equa t io n  ( 9 a )  or ( l O a )  re pre s e n t s  tha t  phy s i c i an Ym 

i ncome at wh i ch a co l l e g e  graduate is j u s t  ind i f  f e re nt , g i v e n  the 

requ i re d  tra i n i ng t ime to be come a phy s i c i an , the d i r e c t  co s t s 

a s s o c  i at e d  w i t h  me d i c a l  schoo l  , and the wag e  that he/ she cou l d  

e arn wi thou t f u r t h e r  schoo l i ng , be twe e n  pu rsu i ng a ca re e r  in 

med i c  i n e  and obt a i n i ng a job ava i l a b l e  to a co l l e g e  graduate . 

T h i s  is the me asure of tot a l  oppor tun i ty co s t  ( TOC ) used in the 

mode l .  

T h i s  formu l a t  ion doe s  as sume that the re i s  no ab i l  i ty 

d i f  f e r e nc e  be twe e n  thos e  ind i v  i d u a l s  who pur s u e  a me d i c a l  care e r  
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and tho s e  who f i n i s h  the i r  schoo l  i ng a f t e r  four ye a r s  of co l l e g e  . 

As Le f f le r  ( 1  9 7 7  ) not e s ,  th i s  as s ump t  ion , i f  wrong ( i  f phy s i c i a ns 

have gre a t e r  ab i l i t y )  , b i a s e s  rat e  of re t u rn ca l c u l a t  ions 

u pward s .  Howev e r  , it  is d i f f  i cu l t  to f i nd an a l t e rnat ive be nch

mark for wh i c h  adequate income and schoo l i ng da t a  are ava i  l ab le . 

Anoth e r  obv i ou s l y  incor re c t  as s ump t  ion in the fomu l a t  ion of th i s  

mode l i s  that yea r l y earn i ng s  do not vary ove r the l i f e t  ime 

s tr e am . A comp a r  i son of ag e - e a rn i ng s  pro f  i le s  w i t h  the ave rages 

s howed rema r k a b l e  s t ab i l  i t y  ove r  t ime for bo th phy s i c  i ans and 

c o l  l e g e  graduat e s  , so th i s  b i a s  shou l d  at le a s t  be re l a t  ive l y  

con s t ant throughout the pe r i od ana l y z ed . F o r  a de t a i  l e d  d i s c u s 

s ion of the prob lems inh e r e n t  in rat e - o f  -re turn- to-tra i n i ng 

c a l c u l a t  ions , see Sherw i n  Ros e n  ( 1 9 7  7 )  . 
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Append i x  C 

PRE D I CT I ON OF MDS AS OF t- 5 
t - 1  

How mu ch unce r t a i  nty ex i s  ts i n  ye a r  t- 5  abo u t  the ac t u a l  

s toc k tha t  w i l l  ex i s t  i n  yea r  t- 1 ?  I f  we assume tha t  the re i s  a 

k nown , con s t ant annu a l  dep re c i at ion rate , d ,  in al l compone n t s  of 

the stoc k  , the n  on l y  the numbe r  of new l i  c e n s e e s  , NL , be twe e n  t- 5 

a nd t - 1  is unk nown ; th at is 

4 
( l c )  MDS = ( l - d  ) 4 MDS + L ( 1 - d  ) i - 1  NL 

t - l  l t - 5  t - 5  i = l  t - l  l t - 5  

whe re NL is the fore c a s t  made in t- 5 of new l i ce n s e e s  to 
t - i  l t - 5  

e n t e r  i n  t- i , and whe re i t  i s  as s ume d tha t  the same depre c i at ion 

rate app l i  e s  to new l i  c e n s e e s  as to ex i s t  i ng s toc k  . Tot a l  new 

l i c e n s e e s  , each ye a r  , comp r i s e two group s ,  the f i r s t  y e a r  

s tu d e n t s  o f  f ive ye a r s  ago who have no t dropped ou t and t h e  FMG 1  s 

who succe s s f u l l y  em i g r a t e  to the u .s. ( o r  re turn in the ca s e  of 

Ame r i c a n s  who stud i ed abroad ) :  

( 2 c )  NL = ( l - d  ) 5 F Y S  + FMG 
t t - 5  t 

whe re FYS = f i  r s t  ye a r  stud e n t s  in yea r  t - 5  
t - 5  

FMG 
t 

= fore i g n  med i c a l  gradua t e s  
u .s. l i ce ns e s  i n  ye a r  t 

who suc ce s s f u l l y  ob t a i n  

d = ye a r ly de p re c  i a t  i o n  ra te , ( 1 - d  ) i s  the yea r  su r 
v i v a l  rate o f  u .s. stud e n t s  as s umed he re to be the 
s ame as tha t  app l y i ng to the ex i s t  i ng stoc k  . 
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MDS = ( l -d ) 4 MDS ( l -d ) i + 4 
F Y S  . 

S i nce for any year t- i , i >  O ,  the f i  r s t  year students from 

t - i - 5  have be e n  obs e rved 

e nt e r  i ng in ye a r  t- i c a n  

numb e r  of FMG '  s who w i  l l  

by t- 5 , unce rt a i  nty abo u t  

be reduced t o  unce rt a i nt y  

ent e r  . Thu s  : 

new l i ce n s e e s  

abo u t  the 

( 3c )  N L  
t - i l t - 5  

= ( l -d ) 5 F Y S  
t - i - 5  

+ FMG 
t - i l t- 5 

and the r e  f ore , from ( l b  ) and ( 3b )  

( 4 c )  
t- l l t - 5  t- 5 

+ 
4

i = l  t- - 5  

+ 	
4 

 ( 1 - d  ) i - l FMG 
i = l t - i l t - 5  

whe reas re a l  i z ed phy s i c  i a n  s t o c k  in yea r  t- 1 equa l s  

MDS = ( l - d  ) 4 MDS + 
4 

 ( l-d ) i + 4 F Y S  

t - 1 t - 5  i = l  t- i - 5  


( 5c )  

+ 	
4 

 ( 1  -d ) i - l FMG 
i = l  t- i 

and thu s the pre d  i c t  ion of MDS that is made i n  t- 5 c a n  a l s o  be 
t - 1  

w r i t t e n  as [ f  rom ( 4 b )  and ( 5b )  ] :  

( 6c )  MDS = MDS -
4 

 ( 1 -d ) i - l  { FMG - FMG } 
t - l l t - 5  t- 1 i =  l t- 1 t- i l t - 5  

that is , as the actu a l  sto c k  m i nu s  a we i gh t e d  sum o f  fore c a s t  

e rrors abo u t  ent e r i ng FMG s  . Not i ce that th i s  formu l a t  i on ma k e s  

n o  assumpt ion abo u t  the de t e rm i na n t s  o f  FMG e n t r y  : i t  stat e s  on l y  

that the i r  numbe rs may be pre d  i c t e d  w i t h  some error . 
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