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Abstract - F ro m  th e  L abo u r S u p p l y  o f  M arri e d  W o m e n  
to  N ash -B arg ai n e d  H o u se h o l d  B e h av i o u r:  An  E co n o m e tri c O v e rv i e w  

M arri e d  w o m e n  h av e  p ro g re sse d  g re atl y  i n  th e  l abo u r m ark e t o v e r th e  p ast 3 0  y e ars. I n  th e  sam e  
ti m e  f ram e ,  e co n o m i c th e o ry  h as be e n  p ro g re ssi v e l y  ad v an ci n g  to  f i l l  a ri si n g  n e e d  f o r th e  m o d e l l i n g  
o f  h o u se h o l d  be h av i o u r. I n  th i s p ap e r,  I  w i l l  sh o w  th at th e  ch o i ce  o f  e co n o m e tri c m o d e l  re su l ts i n  
v astl y  d i f f e re n t e sti m ate s o f  w ag e ,  i n co m e ,  an d  o th e r e f f e ct e l asti ci ti e s,  cri ti cal l y  e v al u ati n g  th e  p ro s 
an d  co n s o f  e ach .  

T h e  d ata o n  n o n -l abo u r i n co m e  w as d e co m p o se d  i n to  th re e  p arts:  tran sf e r i n co m e ;  asse t i n co m e  
d e ri v e d  f ro m  re n ts,  i n te re sts,  d i v i d e n d s,  tru st f u n d s,  al i m o n y ,  o r ro y al ti e s;  an d  th e  asse t p art o f  
i n co m e  f ro m  acti v i ti e s su ch  as bu si n e ss,  m ark e t g ard e n i n g ,  o r ro o m e rs/ bo ard e rs. T h e  re su l ts su g g e st 
th at sp u ri o u s co rre l ati o n  w i th  th e  n u m be r o f  h o u rs w o rk e d  o f  th i s l atte r asse t p art o f  i n co m e  m ay  be  
re sp o n si bl e  f o r w ro n g  si g n e d  i n co m e  e f f e cts i n  re g re ssi o n s u si n g  ag g re g ate d  m e asu re s o f  asse t 
i n co m e  o r n o n -l abo u r i n co m e . 

I n  th e  N ash -barg ai n e d  g am e  o f  h o u se h o l d  d i stri bu ti o n ,  bo th  p arti e s h av e  se p arate  p re f e re n ce s o r 
u ti l i ty  f u n cti o n s. D i stri bu ti o n  w i th i n  th e  f am i l y  i s al so  af f e cte d  by  th e  o p p o rtu n i ty  co st o f  m arri ag e  
f o r e ach  p arty . T h e  i n co m e  p o o l i n g  h y p o th e si s h as be e n  re j e cte d  i n  th i s p ap e r an d  th e  N ash -
barg ai n e d  g am e  e m p i ri cal l y  m o d e l l e d  w i th  su p p o rti n g  e v i d e n ce .  

T h e  re su l ts stro n g l y  su p p o rt th e  u se  o f  th e  si m u l tan e o u s e q u ati o n s ap p ro ach ,  acco rd i n g  m o re  
f l e x i bi l i ty  i n  th e  m o d e l l i n g  an d  h y p o th e si s te sti n g  o f  h o u se h o l d  be h av i o u r. I n te re sti n g  re su l ts 
o btai n e d  f ro m  su ch  an  ap p ro ach  i n cl u d e  th e  p o si ti v e  e f f e ct o n  th e  h u sban d ’ s barg ai n i n g  p o w e r 
w i th i n  th e  f am i l y  w i th  i n cre ase d  h o u se w o rk  co n tri bu ti o n ,  an d  h i g h e r n e t f am i l y  w e l f are  w i th  
i n cre ase d  p arti ci p ati o n  i n  th e  l abo u r f o rce  o f  th e  w i f e . 
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1. I n t r o d u ct i o n  

M a r r i e d  w o m e n  h a v e  p r o g r e s s e d  g r e a t l y  i n  t h e  l a b o u r  m a r k e t  o v e r  t h e  p a s t  3 0  y e a r s . I n  t h e  s a m e  
t i m e  f r a m e ,  e co n o m i c t h e o r y  h a s  b e e n  p r o g r e s s i v e l y  a d v a n ci n g  t o  f i l l  a  r i s i n g  n e e d  f o r  t h e  m o d e l l i n g  
o f  h o u s e h o l d  b e h a v i o u r . A  k e y  r e s e a r ch  a r e a  i s  t h e  s t u d y  o f  t h e  l a b o u r  s u p p l y  o f  m a r r i e d  m e n  a n d  
w o m e n . C h a y k o w s k i  a n d  P o w e l l  ( 19 9 9 )  s u m m a r i z e  k e y  e m p i r i ca l  f i n d i n g s  e x i s t i n g  i n  t h e  l i t e r a t u r e  
t o d a y . F o r  e x a m p l e ,  t h e  p r e s e n ce  o f  ch i l d r e n  ( e s p e ci a l l y  o f  p r e -s ch o o l  a g e )  h a s  b e e n  f o u n d  t o  h a v e  a  
s i g n i f i ca n t  n e g a t i v e  e f f e ct  o n  t h e  l a b o u r  s u p p l y  o f  m a r r i e d  w o m e n . H i g h e r  l e v e l s  o f  u n e a r n e d  
i n co m e  ( s u ch  a s  t h e  h u s b a n d ’ s  i n co m e )  r e d u ce  b o t h  t h e  p r o b a b i l i t y  o f  l a b o u r  f o r ce  p a r t i ci p a t i o n  a n d  
t h e  h o u r s  o f  w o r k  o f  t h o s e  e m p l o y e d . A l s o ,  l a b o u r  f o r ce  p a r t i ci p a t i o n  d e ci s i o n s  a p p e a r  t o  h a v e  b e e n  
a f f e ct e d  g r e a t l y  b y  ch i l d ca r e  co s t s . C h a y k o w s k i  a n d  P o w e l l  ( 19 9 9 )  a l s o  ci t e  H u m  a n d  S i m p s o n  ( 19 9 1)  
f o r  a  s u m m a r y  o f  l a b o u r  s u p p l y  e l a s t i ci t i e s  f o r  A m e r i ca n  a n d  C a n a d i a n  a d u l t  w o m e n  a n d  m e n  b a s e d  
o n  cr o s s -s e ct i o n a l  d a t a . F o r  C a n a d i a n  w o m e n ,  s u b s t i t u t i o n  e f f e ct  w a g e  e l a s t i ci t i e s  r a n g e  f r o m  -0 .6 5  
t o  1.5 2 ,  w i t h  a  m e a n  o f  0 .2 0 ;  i n co m e  e l a s t i ci t i e s  f r o m  -0 .2 5  t o  0 ,  w i t h  a  m e a n  o f  -0 .10 ;  a n d  
u n co m p e n s a t e d  w a g e  e l a s t i ci t i e s  f r o m  -0 .6 5  t o  1.2 8  w i t h  a  m e a n  o f  0 .11.  I t  i s  a l s o  m e n t i o n e d  t h a t  
m e n  t e n d  t o  h a v e  b a ck w a r d  b e n d i n g  l a b o u r  s u p p l y  cu r v e s  w h e r e  t h e  i n co m e  e f f e ct  d o m i n a t e s  t h e  
s u b s t i t u t i o n  e f f e ct ,  a n d  t h a t  t h e  r e s u l t s  f o r  C a n a d i a n  w o m e n  i m p l y  t h a t  t h e i r  l a b o u r  s u p p l y  cu r v e s  
m a y  a ct u a l l y  b e  cl o s e r  t o  t h a t  o f  t h e  m e n ’ s ,  w h e n  co m p a r e d  t o  U S  w o m e n . T h e  m a j o r i t y  o f  U S  
s t u d i e s  s u g g e s t  p o s i t i v e l y  s l o p e d  l a b o u r  s u p p l y  cu r v e s  f o r  w o m e n . I n  t h i s  p a p e r ,  I  w i l l  s h o w  t h a t  t h e  
ch o i ce  o f  e co n o m e t r i c m o d e l  r e s u l t s  i n  v a s t l y  d i f f e r e n t  e s t i m a t e s  o f  w a g e ,  i n co m e ,  a n d  o t h e r  e f f e ct  
e l a s t i ci t i e s ,  cr i t i ca l l y  e v a l u a t i n g  t h e  p r o s  a n d  co n s  o f  e a ch ,  a n d  k e e p i n g  i n  m i n d  t h a t  e co n o m i c t h e o r y  
p r e d i ct s  a  p o s i t i v e  s u b s t i t u t i o n  e f f e ct .  

P h i p p s  a n d  B u r t o n  ( 19 9 6 )  d e s cr i b e  v a r i o u s  e co n o m i c t h e o r i e s  o f  t h e  f a m i l y  a n d  ci t e s  v a r i o u s  
e m p i r i ca l  t e s t s  o f  a l t e r n a t i v e  m o d e l s . T h e  f i r s t  m o d e l s  o f  f a m i l y  b e h a v i o u r  t r e a t  t h e  h o u s e h o l d  a s  a  
s i n g l e  e co n o m i c u n i t  w i t h  a  s i n g l e  h o u s e h o l d  u t i l i t y  f u n ct i o n  m a x i m i s i n g  p o o l e d  i n co m e ,  a s  w a s  
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proposed ea rl y  on  b y  S a m u el son  ( 1 9 5 6 ) .   T h i s u n i t a ry  a pproa ch  t o m odel l i n g  f a m i l y  b eh a v i ou r i s 
prob a b l y  m ost  cl osel y  a ssoci a t ed w i t h  B eck er ( 1 9 7 4 )  w h o a rg u es t h a t  h ou seh ol d pref eren ces ca n  b e 
m odel l ed a s t h e pref eren ces of  t h e f a m i l y  h ea d w h o i s a ssu m ed t o con t rol  t h e b u l k  of  t h e f a m i l y ’ s 
resou rces a n d a ct s a l t ru i st i ca l l y ,  w h i l e recog n i si n g  t h e possi b i l i t y  of  di v erg en t  i n t erest s w i t h i n  t h e 
f a m i l y  i n  h i s f a m ou s ‘ R ot t en  K i d’  t h eorem .   I n  con t ra st ,  M cE l roy  a n d H orn ey  ( 1 9 8 1 ) ,  a n d ot h ers i n  
t h e l i t era t u re h a v e proposed col l ect i v e m odel s of  h ou seh ol d b eh a v i ou r w h ere t h e i n com e-pool i n g  
h y pot h esi s or com m on  pref eren ce a ssu m pt i on  i n  t h e u n i t a ry  m odel s a re rej ect ed.  M cE l roy  a n d 
H orn ey  ( 1 9 8 1 )  descri b e a  di v orce-t h rea t  b a rg a i n i n g  m odel  w h ere h ou seh ol d b eh a v i ou r i s m odel l ed 
a s a  N a sh -b a rg a i n i n g  g a m e.  A l so,  L u n db erg  a n d P ol l a k  ( 1 9 9 3 ,  1 9 9 6 )  of f er a n  a l t ern a t i v e N a sh -
b a rg a i n i n g  g a m e t o t h e di v orce-t h rea t  g a m e b y  i n t rodu ci n g  a  n on -coopera t i v e pa ret o-i n f eri or 
eq u i l i b ri u m  w i t h i n  t h e m a rri ed st a t e a s t h e t h rea t  poi n t  i n  pl a ce of  t h e di v orced st a t e.  

T h i s pa per w i l l  b eg i n  b y  con si deri n g  a n  i n st ru m en t a l  v a ri a b l es a pproa ch  t o cross sect i on a l  a n a l y si s of  
t h e l a b ou r su ppl y  of  m a rri ed w om en  i n  t h e pa t t ern  of  M roz  ( 1 9 8 7 ) ,  t est i n g  f or t h e en dog en ei t y  of  
l a b ou r m a rk et  ex peri en ce,  ch i l dren ,  n on -l a b ou r i n com e,  a n d ot h er ex pl a n a t ory  v a ri a b l es.  I t  w i l l  t h en  
con t i n u e w i t h  a n  a t t em pt  a t  correct i n g  f or sa m pl e sel f -sel ect i on  b i a s a s M roz  ( 1 9 8 7 )  h a s don e.  I  w i l l  
t h en  i n t rodu ce a  si m u l t a n eou s eq u a t i on s a pproa ch  proposed i n  L u n db erg  ( 1 9 8 8 ) ,  b ef ore ex t en di n g  
t h e a n a l y si s t o t h e N a sh -b a rg a i n ed m odel  descri b ed i n  M cE l roy  ( 1 9 9 0 ) .  R ef eren ce h a s b een  m a de t o 
L u n db erg  a n d P ol l a k  ( 1 9 9 3 ,  1 9 9 6 )  w h ere i t  i s rel ev a n t .  T h e em pi ri ca l  w ork  dra w s on  t h e ex peri en ce 
of  S ch u l t z  ( 1 9 9 0 )  a n d B i sw a l  ( 1 9 9 9 )  a s ex a m pl es.  F ocu s h a s b een  pl a ced on  ob t a i n i n g  i n t erest i n g  
resu l t s a n d com pa ri son s ra t h er t h a n  on  com pl et e m odel l i n g ,  i n  pa rt i cu l a r,  t h e m et h odol og y  u sed i n  
m odel l i n g  t h e N a sh -b a rg a i n i n g  g a m e em pl oy s a  si m pl i f i ca t i on  t h a t  perm i t s a n a l y si s ev en  i n  t h e 
a b sen ce of  ex t en si v e da t a  on  t h e ex t ra -h ou seh ol d en v i ron m en t a l  pa ra m et ers ( E E P s)  def i n ed a s a  
req u i rem en t  i n  M cE l roy  ( 1 9 9 0 ) .  
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2. D a t a  P r e p a r a t i o n  

T he  c r o s s -s e c t i o n a l  d a t a  u s e d  i s  e x t r a c t e d  f r o m  t he  r a w P S I D  F a m i l y  F i l e  f o r  1 9 8 5  ( H o f f e r t h e t  a l .) 
c o n s i s t i n g  o f  7 0 3 2 o bs e r v a t i o n s  a n d  1 3 4 6  v a r i a bl e s . T he  p u bl i s he r s  o f  t he  d a t a  wa r n  t ha t  d u e  t o  t he  
p a n e l  s e l e c t i o n  p r o c e s s ,  t he  s a m p l e  o f  U S  ho u s e ho l d s  m a y  n o t  be  r e p r e s e n t a t i v e  o f  t he  U S  
p o p u l a t i o n  a s  a  who l e ,  a n d  t ha t  i n  p a r t i c u l a r  t he  p r o ba bi l i t y  o f  s e l e c t i o n  f o r  l o we r  i n c o m e  f a m i l i e s  
a r e  hi g he r  t ha n  r e p r e s e n t a t i v e . Whi l e  f a m i l y  we i g ht s  a r e  p r o v i d e d ,  t he s e  ha v e  n o t  be e n  u s e d  bu t  f o r  
o n e  e x c e p t i o n  ( i n  t he  p r o bi t  r e g r e s s i o n  r u n  f o r  t he  m o d e l l i n g  o f  t he  N a s h-ba r g a i n e d  g a m e ),  f o r  t he  
r e a s o n  t ha t  i n c o m e  ( bo t h l a bo u r  a n d  n o n -l a bo u r ) i s  r e p r e s e n t e d  a s  r e g r e s s o r s  i n  s o m e  f o r m  o r  o t he r  
i n  a l l  o f  t he  o t he r  r e g r e s s i o n s . T he  y e a r  1 9 8 5  wa s  c ho s e n  be c a u s e  i n  t ha t  y e a r ,  t he  wi v e s  we r e  d i r e c t l y  
a s k e d  t he  q u e s t i o n s  i n  t he  s u r v e y . I n  o t he r  y e a r s ,  wi t h t he  e x c e p t i o n  o f  1 9 7 5 ,  whi c h i s  t he  y e a r  M r o z  
( 1 9 8 7 ) u s e d  f o r  t he  s a m e  r e a s o n ,  t he  f a m i l y  he a d  a n s we r e d  t he  q u e s t i o n s  o n  t he  be ha l f  o f  t he  wi f e . 
O n e  s u s p e c t s  t ha t  p e r s o n a l  a n s we r i n g  o f  t he  q u e s t i o n s  wi l l  r e s u l t  i n  m o r e  a c c u r a t e  d a t a  c o l l e c t i o n . 
T he  o t he r  r e a s o n  i s  t ha t  t he  r e c e n t  d a t a  ( 1 9 9 3  t o  1 9 9 9 ) ha s  n o t  y e t  be e n  d o c u m e n t e d  t ho r o u g hl y  a n d  
t he  wo r k  r e q u i r e d  f o r  d a t a  p r o c e s s i n g  wo u l d  ha v e  i n c r e a s e d  e x p o n e n t i a l l y .  

T he  f i r s t  s t e p  wa s  t o  s e l e c t  a  s e t  o f  p o t e n t i a l l y  u s e f u l  v a r i a bl e s . A f t e r  t hi s  wa s  d o n e ,  a  p r e l i m i n a r y  
c l e a n u p  o f  t he  d a t a  i n v o l v e d  r e m o v i n g  r e c o r d s  t ha t  s e e m e d  i n c o n s i s t e n t  o r  wo u l d  be  o u t  o f  t he  
s c o p e  o f  t he  s t u d y . T he s e  i n c l u d e d  f a m i l y  u n i t s  t ha t  ha d  f e m a l e  he a d s  o f  ho u s e ho l d s  wi t h hu s ba n d s ; 
bo t h he a d  a n d  wi f e  o u t  o f  t he  l a bo u r  f o r c e  a t  t i m e  o f  s u r v e y  ( i .e . r e t i r e d ,  s t u d e n t ,  o r  i n  p r i s o n  o r  
i n s t i t u t i o n ); he a d s  o r  wi v e s  t ha t  a n s we r e d  t ha t  t he y  a r e  wo r k i n g  a n d  n o t  u n e m p l o y e d ,  bu t  ha v e  z e r o  
v a l u e s  f o r  ho u r s  wo r k e d ,  o r  z e r o  l a bo u r  i n c o m e  v a l u e s ; he a d s  o r  wi v e s  t ha t  ha v e  p o s i t i v e  ho u r s  o f  
wo r k  r e c o r d e d ,  bu t  z e r o  l a bo u r  i n c o m e  v a l u e s ; a n d  r e c o r d s  wi t h o t he r  o bv i o u s  i n c o n s i s t e n c i e s . 
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The f i n a l  d a t a set  ha d  6 3 7 2  o b ser v a t i o n s. Tr a n sf o r m a t i o n s o f  v a l u es w er e t hen  c a r r i ed  o u t , su c h a s 
t he t a k i n g  o f  l o g a r i t hm s, c a l c u l a t i o n  o f  r a t i o s, q u a d r a t i c  a n d  c u b i c  t er m s, a n d  t he c r ea t i o n  o f  d u m m y  
v a r i a b l es. The f u l l  l i st  o f  v a r i a b l es a v a i l a b l e i n  t hi s f i l e i s i n  A p p en d i x  A .  

R eg r essi o n s w er e d o n e o n  su b set s o f  t hi s d a t a set  i n  a l l  c a ses a n d  t he n u m b er  o f  o b ser v a t i o n s u sed  
w i l l  b e n o t ed  i n  t he r eg r essi o n  r esu l t s f o r  ea c h c a se. I n  t hi s d a t a  f i l e t her e a r e 3 413  “ hu sb a n d -w i f e”  
t y p e f a m i l y  u n i t s. The r est  a r e 2 959 si n g l e hea d  f a m i l y  u n i t s. O f  t he 2 959 si n g l e hea d  f a m i l y  u n i t s, 
2 0 45 a r e f em a l e l ed , a n d  914 a r e m a l e l ed . Ther e a r e 12 2 9 d i v o r c ed  o r  sep a r a t ed  hea d s, o f  w hi c h 42 1 
a r e m a l e, a n d  8 0 8  a r e f em a l e. O u t  o f  t he 12 2 9, 6 1 a r e c o n si d er ed  l o n g -t er m  c o ha b i t i n g  w i t h 
so m eo n e b y  t he P S I D , a n d  t hese a r e c o n si d er ed  p a r t  o f  t he 3 413  “ hu sb a n d -w i f e”  t y p e f a m i l y  u n i t  a s 
t he P S I D  c o l l ec t s t he sa m e d a t a  a b o u t  t hem  a s l eg a l l y  m a r r i ed  w i v es. Ther e a r e a l so  7 9 c o ha b i t i n g  
si n g l es t ha t  ha v e n ev er  b een  m a r r i ed  c o u n t ed  a s p a r t  o f  t he 3 413 .  

The d ef i n i t i o n  o f  “ m a r r i ed ”  i n  t hi s st u d y  i n c l u d es t ho se l o n g -t er m  c o ha b i t i n g  b y  t he P S I D  a n d  c o u l d  
i n c l u d e p er so n s n u m er a t ed  a b o v e w ho  ha v e n o t  y et  b een  l eg a l l y  m a r r i ed , ha v e b een  p r ev i o u sl y  
d i v o r c ed  f r o m  a  p r ev i o u s l eg a l  w i f e o r  a r e sep a r a t ed  f r o m  t hei r  c u r r en t  l eg a l  w i f e. I t  i s m y  o p i n i o n  
t ha t  t he k ey  p o i n t  i n  t he st u d y  o f  t hei r  l a b o u r  su p p l y  i s t ha t  t hey  a r e c u r r en t l y  l i v i n g  a s “ hu sb a n d  a n d  
w i f e”  i n  t he sa m e ho u seho l d . I n  a n y  c a se, i t  d o es n o t  m a k e sen se t o  r ed u c e t he n u m b er  o f  
o b ser v a t i o n s u sed  i n  r eg r essi o n s u n n ec essa r y . The d ef i n i t i o n  o f  “ d i v o r c ed ”  i n c l u d es t ho se t ha t  ha v e 
b een  d i v o r c ed  o r  sep a r a t ed  f r o m  t hei r  l eg a l  w i f e a n d  a r e c u r r en t l y  n o t  l i v i n g  a s “ hu sb a n d  a n d  w i f e”  
w i t h a n y o n e. A l l  o f  t he r em a i n i n g  n o n -c o ha b i t i n g  si n g l es i n  t he sa m p l e w a s n o t  u sed  i n  a n y  a n a l y si s. 
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3. B a s e l i n e  Or d i n a r y  Le a s t  Sq u a r e s  ( OLS)  M o d e l  

( 1 )  ln hi =  a 0 +  a 1 ln yi +  a 2Yi +  a 3Xi +  e i 

Th e  OLS m o d e l  i s  ( 1 )  a b o v e ,  w h e r e  hi i s  t h e  i th w o m a n ’ s  h o u r s  o f  w o r k  d u r i n g  t h e  y e a r ,  yi i s  t h e  w a g e  
r a t e  d e f i n e d  a s  t h e  a v e r a g e  h o u r l y  i n c o m e  p r o v i d e d  b y  t h e  P SI D  a n d  i n  M r o z  ( 1 9 8 7 ) ,  Yi i s  a  v e c t o r  
o f  w o m a n’ s  a s s e t  (“ o w n” ) i nc o m e ,  w  a s s e t  (“ p a r t ” ) i nc o m e ,  w  t r a ns f e r  i nc o m e ,  hu s b a nd ’ s  la b o u r  i nc o m e ,  h a s s e t  
(“ o w n” ) i nc o m e ,  h a s s e t  (“ p a r t ” ) i nc o m e ,  a n d  h t r a ns f e r  i nc o m e . Th e  d a t a s e t  d i s t i n g u i s h e s  b e t w e e n  a s s e t  
(“ o w n” ) i nc o m e  a n d  a s s e t  (“ p a r t ” ) i nc o m e ,  w h e r e  a s s e t  (“ o w n” ) i nc o m e ”  r e f e r s  t o  i n c o m e  f r o m  r e n t ,  i n t e r e s t ,  
d i v i d e n d ,  t r u s t  f u n d ,  a l i m o n y  a n d  r o y a l t i e s ,  w h i l e  a s s e t  (“ p a r t ” ) i nc o m e  r e f e r s  t o  t h e  p a r t  o f  i n c o m e  
f r o m  b u s i n e s s ,  m a r k e t  g a r d e n i n g ,  o r  r o o m e r s / b o a r d e r s  a t t r i b u t a b l e  t o  t h e  w i f e  o r  t h e  h u s b a n d  a s  t h e  
c a s e  m a y  b e . Th e  P SI D  p r o v i d e s  c o r r e s p o n d i n g  d a t a  o n  t h e  “ l a b o u r  p a r t ”  o f  i n c o m e  f r o m  b u s i n e s s ,  
m a r k e t  g a r d e n i n g ,  o r  r o o m e r s / b o a r d e r s ,  w h i c h  I  h a v e  a g g r e g a t e d  i n t o  l a b o u r  i n c o m e . Th e  v e c t o r  Xi 
i s  a  v e c t o r  o f  o t h e r  e x p l a n a t o r y  v a r i a b l e s  l i s t e d  h e r e  w i t h  t h e  a b b r e v i a t i o n s  u s e d  i n  t h i s  p a p e r  i n  
b r a c k e t s :  a g e  (a g e ),  t h e  q u a d r a t i c  (a g e 2) a n d  c u b i c  t e r m s  (e x p 3),  f u l l  t i m e  e x p e r i e n c e  (e x p ),  t h e  q u a d r a t i c  
(e x p 2) a n d  c u b i c  (e x p 3) t e r m s ,  e d u c a t i o n a l  r e q u i r e m e n t s  o f  j o b  (j o b e d r e q ),  e d u c a t i o n  l e v e l  a t t a i n e d  (e d ),  
c h i l d r e n  i n  t h e  h o u s e h o l d  ( 0 -5  y e a r s  o l d )  (k 0 -5 ),  c h i l d r e n  i n  t h e  h o u s e h o l d  ( 6 -1 3 y e a r s  o l d )  (k 6 -1 3 ),  
c h i l d r e n  i n  t h e  h o u s e h o l d  ( 1 4 -1 7  y e a r s  o l d )  (k 1 4 -1 7 ),  u n i o n  p a r t i c i p a t i o n  d u m m y  (u ni o n),  p r o p o r t i o n  
o f  t o t a l  h o u s e w o r k  d o n e  b y  t h e  w o m a n  (hw k r a t i o ),  n a t u r a l  l o g a r i t h m  o f  t h e  a m o u n t  s p e n t  o n  f o o d  
(lnf o o d ),  a m o u n t  s p e n t  o n  e a t i n g  o u t  (e a t o u t ),  m e a s u r e  o f  e x c e s s  r o o m  a v a i l a b l e  i n  t h e  h o u s e h o l d  
(e x c e s s r m ),  p r o p o r t i o n  o f  p e o p l e  i n  t h e  h o u s e h o l d  w o r k i n g  (w k g r a t i o ),  a n d  a m o u n t  s p e n t  o n  c h i l d c a r e  
(c hi ld c a r e ). 

M r o z  ( 1 9 8 7 )  s u s p e c t e d  m e a s u r e m e n t  e r r o r  i n  t h e  h o u r s  w o r k e d . A n y  m e a s u r e m e n t  e r r o r  i n  t h e  
h o u r s  w o r k e d  w i l l  c a u s e  a  s p u r i o u s  n e g a t i v e  e f f e c t  o n  t h e  c o e f f i c i e n t  o f  ln yi d u e  t o  t h e  d e n o m i n a t o r  
o f  t h e  r e g r e s s o r  a p p e a r i n g  i n  t h e  n u m e r a t o r  o f  t h e  d e p e n d a n t  v a r i a b l e ,  s i n c e  t h e  w a g e  r a t e  i s  d e f i n e d  
a s  t h e  a v e r a g e  h o u r l y  e a r n i n g s . Th i s  i s  i n  a d d i t i o n  t o  a t t e n u a t i o n  c a u s e d  b y  t r a d i t i o n a l  m e a s u r e m e n t  
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error. T h e res u l t s  a re t a b u l a t ed  i n  T a b l e 2 t og et h er w i t h  t h e res u l t s  of  t h e reg res s i on  f rom  t h e n ex t  
s ec t i on . T h e u n c om p en s a t ed  w a g e el a s t i c i t y  i s  n eg a t i v e. A s  i n c om e el a s t i c i t i es  a re c l os e t o z ero, 
ex c ep t  f or t h e el a s t i c i t y  c a l c u l a t ed  u s i n g  t h e h u s b a n d ’ s  l a b ou r i n c om e a s  t h e m ea s u re, i t  i s  d ou b t f u l  i f  
c om p en s a t ed  w a g e el a s t i c i t i es  a re i n  f a c t  p os i t i v e f rom  t h i s  es t i m a t e, s u g g es t i n g  t h a t  t h e 
m ea s u rem en t  error i s  i n d eed  s eri ou s , w h i c h  c orres p on d s  w i t h  M roz ’ s  ( 1 9 8 7 )  f i n d i n g s . 

I t  i s  i n t eres t i n g  t o n ot e t h a t  t h e c oef f i c i en t  f or k14-17  i s  p os i t i v e ( 0 .1 %  s i g n i f i c a n c e l ev el ) , c om p a red  
t o t h a t  f or k0 -5  ( 0 .1 %  s i g n i f i c a n c e l ev el )  w h i c h  i s  n eg a t i v e. T h e c oef f i c i en t  f or k6 -13  i s  s l i g h t l y  
n eg a t i v e, c l os e t o z ero a n d  n ot  s i g n i f i c a n t . T h i s  p rov i d es  ev i d en c e f or t h e t h eory  t h a t  m a rri ed  
w om en  s t a y  h om e t o l ook  a f t er t h e c h i l d ren  w h i l e t h ey  a re y ou n g  a n d  a re m ore l i k el y  t o g o b a c k  t o 
w ork  on c e t h ey  a re ol d er. 

A l s o, i t  i s  i m p ort a n t  t o n ot e a t  t h i s  s t a g e t h a t  h et eros k ed a s t i c i t y  of  t h e errors  h a s  b een  d et ec t ed , w i t h  
t h e v a ri a n c es  of  t h e errors  c on s i s t en t l y  a n d  s i g n i f i c a n t l y  l ow er w i t h  h i g h er v a l u es  of  f i t t ed  v a l u es . A  
W h i t e t es t  f or h et eros k ed a s t i c i t y  c on f i rm s  t h i s  w i t h  a  p -v a l u e of  1 0 -24. A l l  of  t h e reg res s i on s  w i l l  u s e 
t h e W h i t e es t i m a t ed  v a ri a n c es  ( W h i t e, 1 9 8 0 )  w h ere n ec es s a ry . 
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4. Baseline Inst r u m ent al Var iab les (IV) M o d el 

(2) ln hi =  a0 +  a1 ln ŷi +  a2 Y i  +  a3Xi’ +  e i 
(3) ln ŷi =  b0 +  b1 ln w i +  b2Zi +  b3Y i  +  b4Xi’ +  ε i 

T h e t w o -st ag e least  sq u ar es (2S L S ) est im at e f o r  t h e IV m o d el is o b t ained  b y  r eg r essing  (3) ab o v e and  
t h en u sing  t h e est im at e f r o m  (3) as a r eg r esso r  in (2). In (3),  ln w i is an alt er nat iv e m easu r e o f  t h e 
w ag e r at e in t h e PS ID t h at  ask ed  t h e r esp o nd ent  t h eir  w ag e r at e at  t h eir  c u r r ent  j o b . Du e t o  m issing  
v alu es,  t h e nu m b er  o f  o b ser v at io ns h as b een r ed u c ed  f r o m  19 7 3 t o  17 8 0 . T h is is st ill a v er y  m u c h  
lar g er  sam p le t h an M r o z  (19 8 7 ) w h o  h ad  t o  r ed u c e t h is f r o m  428  t o  326 . Zi is a v ec t o r  o f  v ar iab les,  
w h ic h  t o g et h er  w it h  ln w i ,  is a set  o f  inst r u m ent s w h ic h  ar e inc lu d ed  in t h e r eg r essio n (3) and  
ex c lu d ed  f r o m  Xi in (1) t o  g et  Xi’ in (2) and  (3). 

Inst r u m ent  set  o p t io ns A  t o  D b elo w  w er e t est ed  f o r  v alid it y  u sing  t h e H au sm an (19 7 8 ) t est  as w ell 
as a t est  o f  o v er -id ent if y ing  r est r ic t io ns. T h e r esu lt s ar e t ab u lat ed  b elo w  in T ab le 1. A lso ,  all o f  t h e 
inst r u m ent  set s ar e c o r r elat ed  w it h  t h e v ar iab le b eing  inst r u m ent ed . A  r eg r essio n o f  ln yi ag ainst  t h e 
inst r u m ent s g ener at e R 2 o f  b et w een 0 .49 7 0  t o  0 .5 16 8  and  an F -t est  o f  t h e c o ef f ic ient s o f  t h e 
inst r u m ent s= 0  lead  t o  r ej ec t io n w it h  p -v alu es < 0 .0 0 0 1 in all c ases. Inst r u m ent  set  A  inc lu d es ag e ,  ag e 2 
and  ag e 3. Inst r u m ent  set  B inc lu d es e x p ,  e x p 2 and  e x p 3. Inst r u m ent  set  C inc lu d es e d  and  j o be d r e q . 
Inst r u m ent  set  D inc lu d es lnf o o d  and  e at o u t . Po o ling  and  f u r t h er  t est ing  o f  inst r u m ent  set s c o u ld  h av e 
b een d o ne t o  inc r ease ef f ic ienc y  if  m u lt ip le set s w er e f o u nd  t o  b e v alid . 

T h e H au sm an (19 7 8 ) t est  r esu lt s ar e c o m p lic at ed  b y  t h e ex ist enc e o f  h et er o sk ed ast ic it y . If  t h e W h it e 
(19 8 0 ) est im at es o f  t h e v ar ianc es ar e no t  u sed ,  t h e m at r ic es o f  t h e d if f er enc e b et w een v ar ianc e-
c o v ar ianc e m at r ic es o f  t h e t w o  m o d els,  i.e. v ar (β 2S L S ) - v ar (β O L S ),  ar e neg at iv e d ef init e f o r  inst r u m ent  
set s B and  C. T h e d if f er enc e in t h e r esu lt s f o r  inst r u m ent  C c o m p ar ing  w it h  and  w it h o u t  u sing  
W h it e v ar ianc es is su r p r ising ly  lar g e b u t  t h is m ay  sim p ly  b e t h e ef f ec t  o f  ser io u s h et er o sk ed asc it y . 
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For the Hausman (1978) test, we are l ook i ng  the rej ec t the nul l  hy p othesi s of  β 2SLS =  β O LS, where the 
test stati sti c  (β 2SLS - β O LS)’ [ (v ar(β 2SLS) - v ar(β O LS)] -1(β 2SLS - β O LS) i s d i stri b uted  c hi -sq uare wi th d eg rees of  
f reed om eq ual  to the numb er of  p otenti al l y  end og enous reg ressors.  I nstrument sets A , B , D p ass.  

T he tests of  ov er-i d enti f y i ng  restri c ti ons emp l oy ed  uses the test stati sti c  nR 2 d i stri b uted  as c hi -sq uare 
wi th d eg rees of  f reed om eq ual  to the numb er of  ov er-i d enti f y i ng  restri c ti ons, where nR 2 i s the 
numb er of  ob serv ati ons ti mes the R 2 f rom the reg ressi on of  the resi d ual s f rom the 2 n d  stag e I V  
reg ressi on ag ai nst al l  the i nstrumented  v ari ab l es (i nc l ud i ng  those reap p eari ng  i n the 2 n d  stag e 
reg ressi on).  T hi s si mp l e f orm of  the test ac tual l y  assumes homosk ed asti c  errors, whi c h i n our c ase i s 
not f ul f i l l ed , b ut the si mp l i f i c ati on i s mai ntai ned  f or c omp utati onal  c onsi d erati ons.  T he resul ts are 
tab ul ated  i n T ab l e 1 b el ow.  W e are l ook i ng  not to rej ec t the nul l  hy p othesi s of  no c orrel ati on;  a 
rej ec ti on wi l l  l ead  to the i nstrument set b ei ng  treated  as i nv al i d .  I d enti f y i ng  restri c ti ons c annot b e 
tested  b ec ause thei r v al i d i ty  must b e assumed  f or meani ng f ul  esti mati on.  K enned y  (1998, p  171) 
menti ons that tests of  ov er-i d enti f y i ng  restri c ti ons, when und ertak en, usual l y  rej ec t the ov er-
i d enti f y i ng  restri c ti ons, c asti ng  d oub t on the i d enti f y i ng  restri c ti ons.  He wri tes, “ A  sk ep ti c  mi g ht use 
thi s f ac t to ex p l ai n why  ec onomi sts sel d om und ertak e suc h tests. ”  T he p rob l em here i s that there i s 
usual l y  no rec ommend ati on what to d o nex t i f  the tests of  ov er-i d enti f y i ng  restri c ti ons f ai l , as i t 
sel d om p ay s to b el ab our the i ssue of  l ook i ng  f or sui tab l e i nstruments.  

Table 1: Result of Hausman Test and Tests of Over-i denti fy i ng  Restri c ti ons 
Instrument Set A B C D 
va r( β 2SLS) w h i t e  - va r( β O LS) w h i t e  po si ti ve d ef .  po si ti ve d ef .  po si ti ve d ef .  po si ti ve d ef .  
va r( β 2SLS) n o n w h i t e  - va r( β O LS) n o n w h i t e  neg a ti ve d ef .  po si ti ve d ef .  po si ti ve d ef .  neg a ti ve d ef .  
H a usma n p-va l ue ( usi ng  W h i te) 0 . 0 0 0 0  0 . 0 0 0 0  0 . 5 5 6 6  0 . 0 0 0 8  
H a usma n p-va l ue ( usi ng  sta nd a rd ) - 0 . 0 2 9 9  0 . 0 0 0 0  - 
O ver-i d  test p-va l ue 1 . 6 0 4  x  1 0 -18 1 . 4 6 2  x  1 0 -25 0 . 0 0 0 0 3 9 2 3  0 . 2 8 7 7  
 
T he resul ts show that i nstrument set D i s the b est i nstrument set on b al anc e.  A l so, the reg ressi on 
resul ts tab l ed  b el ow i n T ab l e 2 , when c omp ared  to the O L S  mod el  show g reater c onsi stenc y  wi th 
ec onomi c  theory  and  are c l oser to the mean v al ues c i ted  i n C hay k owsk i  and  P owel l  (1999), and  the 
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results of Biswal (1999). T h e ab ov e results also im p ly  th at ag e,  ed uc ation ,  an d  esp ec ially  ex p erien c e 
is en d og en ous,  an d  c ould  b e c orrelated  with  un ob serv ed  c h arac teristic s of th e wom en  suc h  as 
willin g n ess an d  d esire to work  wh ic h  is c ap tured  b y  th e error term . T h e fin d in g  th at ex p erien c e is 
en d og en ous is c on sisten t with  M roz  (198 7 ). 

Table 2: Estimated W ag e an d I n c o me Elastic ities* an d C o ef f ic ien ts f o r  O th er  V ar iables ( O L S /I V )  
 w ag e w  “ o w n”  asset  y w  “ p ar t ”  asset  y w  t r ansf er  y h  l ab o u r  y h  “ o w n”  asset  y 
OLS( 1 )  -.0 3 4 0 ( 0 .3 0 0 )  .0 0 2 6 ( 0 .1 0 3 )  .0 0 2 7( 0 .0 1 1 )  -.0 0 1 5 ( 0 .5 3 3 )  -.1 5 4 4 ( 0 .0 0 0 )  -.0 0 2 3 ( 0 .72 1 )  
I V ( 2 )  .1 2 3 0 ( 0 .0 3 2 )  .0 0 2 7( 0 .0 9 3 )  .0 0 0 6 0 ( 0 .2 79 )  -.0 0 5 5 ( 0 .1 0 9 )  -.1 1 8 4 ( 0 .0 0 0 )  -.0 0 9 6 ( 0 .1 0 8 )  
 h  “ p ar t ”  asset  y h  t r ansf er  y ag e ag e2 ag e3 ex p  
OLS( 1 )  -.0 0 2 6 ( 0 .3 9 7)  -.0 0 6 1 ( 0 .1 8 0 )  -.1 73 8 ( 0 .0 0 1 )  .0 0 3 4 ( 0 .0 0 7)  -.0 0 0 0 2 ( 0 .0 2 6 )  .1 2 1 6 ( 0 .0 0 0 )  
I V ( 2 )  -.0 0 5 6 ( 0 .0 8 3 )  -.0 0 6 4 ( 0 .1 6 7)  -.1 6 9 8 ( 0 .0 0 1 )  .0 0 3 4 ( 0 .0 0 8 )  -.0 0 0 0 2 ( 0 .0 2 5 )  .0 9 8 4 ( 0 .0 0 0 )  
 ex p 2 ex p 3 j o b ed r eq  ed  k 0 -5 k 6 -1 3  
OLS( 1 )  -.0 0 5 0 ( 0 .0 0 0 )  .0 0 0 0 6 ( 0 .0 0 0 )  .0 5 8 4 ( 0 .0 0 0 )  -.0 4 0 8 ( 0 .0 0 1 )  -.1 6 2 6 ( 0 .0 0 0 )  -.0 0 77( 0 .75 3 )  
I V ( 2 )  -.0 0 3 8 ( 0 .0 0 0 )  .0 0 0 0 5 ( 0 .0 0 0 )  .0 3 6 0 ( 0 .0 0 3 )  -.0 4 3 9 ( 0 .0 0 0 )  -.1 4 1 1 ( 0 .0 0 0 )  -.0 1 3 6 ( 0 .5 1 6 )  
 k 1 4 -1 7  u ni o n h w r at i o  l nf o o d  eat o u t  ex c essr m  
OLS( 1 )  .1 0 8 6 ( 0 .0 0 0 )  .0 4 0 1 ( 0 .2 3 9 )  -.3 5 2 2 ( 0 .0 0 0 )  -.0 0 2 9 ( 0 .9 1 8 )  0 .0 0 0 0 3 ( 0 .0 3 6 )  -.0 0 8 1 ( 0 .3 9 5 )  
I V ( 2 )  .0 8 71 ( 0 .0 0 2 )  -.0 3 5 1 ( 0 .3 4 4 )  -.2 9 8 3 ( 0 .0 0 0 )  i n s t r u m e n t e d  i n s t r u m e n t e d  -.0 0 5 6 ( 0 .5 4 7)  
 w k g r at i o  c h i l d c ar e n c o nst ant  R2  
OLS( 1 )  .4 9 9 1 ( 0 .0 0 0 )  0 .0 0 0 1 5 ( 0 .0 0 0 )  1 9 73  9 .5 0 3 4 ( 0 .0 0 0 )  0 .2 6 8 6   
I V ( 2 )  .3 3 0 4 ( 0 .0 0 0 )  0 .0 0 0 1 1 ( 0 .0 0 0 )  1 78 0  9 .4 3 8 7( 0 .0 0 0 )  0 .2 3 3 2   
*Elasticities are calculated at the sample mean value,  ( p-values in b rack ets) .  
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5. Endogeneity Tests of Income and Other Expl anatory V ariab l es 

The test of ov er-identifying restrictions u sed ab ov e is impl emented b el ow  to test for the endogeneity 
of other v ariab l es. The procedu re is to incl u de the v ariab l e to b e tested as an additional  instru ment 
in the IV  2 S L S  regression,  and to repeat the test,  recompu ting the p-v al u es. The resu l ts are tab u l ated 
b el ow  in Tab l e 3 . 

Table 3: Endogeneity Test Results 
Variable w “own” asset y w “p ar t” asset y w tr ansf er  y h  l ab ou r  y h  “own” asset y 
p-v alu e 0 . 1 0 9 1  0 . 3 6 1 2  0 . 1 3 7 6  2 . 4 6 2  x  1 0 -11 0 . 0 4 9 6  
Variable h  “p ar t” asset y w tr ansf er  y h wr ati o ex c essr m  k 0 -5 
p-v alu e 0 . 0 5 8 2  0 . 1 6 0 3  8 . 0 8 0  x  1 0 -6 0 . 4 1 5 7  2 . 8 8 0  x  1 0 -7 
Variable k 6 -1 3  k 1 4 -1 7  c h i l d c ar e   
p-v alu e 0 . 4 1 5 7  0 . 0 0 9 0  9 . 1 0 0  x  1 0 -10   
 
The test resu l ts show  that h labour y ,  hw rat i o ,  k 0 -5 are correl ated w ith the error term of the regression 
at the 0 .1 %  significance l ev el ,  w hil e k 1 4 -1 7  is at the 1 %  l ev el ,  and h “ ow n ”  as s e t  y at the 5%  l ev el . This 
su ggests that the existence of chil dren may b e confou nded w ith some u nob serv ed characteristics of 
married w omen,  and that a l iteral  measu re of the hu sb and’ s income may b e confou nded w ith a more 
compl icated col l ectiv e hou sehol d decision mak ing process.  
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6. Adjusting for Censored Sample ( CS)  

Studies of lab our supply  of married w omen ty pic ally  adjust for th e c ensored sample in order to 
c orrec t for attenuation of th e O L S estimator due to th e error generated b y  th e missing ob serv ations 
of w omen th at are out of th e lab our forc e b ec ause th eir mark et w ages are b elow  th eir reserv ation 
w ages. I n our c ase, th e 2 SL S estimator in th e I V  model w ill similarly  b e affec ted as th e O L S 
regressions for b oth  stages h av e dependant v ariab les, th e h ours of w ork  and th e w age rate, th at are 
b oth  c ensored.  

T h e approac h  tak en h ere falls into th e c lass of generalized T ob it estimators ( M roz, 1 9 8 7 ) , and w ill 
b e using a multi-stage estimation proc edure similar to th at used in B isw al ( 1 9 9 9 ) . T h is inv olv es th e 
c alc ulation of th e inv erse M ills ratio from th e results of a prob it selec tion eq uation in th e first stage, 
an estimation of th e w age against a set of v ariab les and th e inv erse M ills ratio ( H ec k man, 1 9 7 6)  in 
th e 2 nd stage, and th e regression of th e struc tural lab our supply  eq uation in th e final stage also w ith  
th e I nv erse M ills R atio added as an additional regressor. T h is is in fac t a repeated implementation of 
th e H ec k man 2 -step proc edure ( H ec k man, 1 9 7 6) . I n B isw al ( 1 9 9 9 )  th ough , th ere is no mention of 
any  instrumentals v ariab les th at w ere dropped from th e final stage regression, w h ic h  is b eing done 
h ere to maintain th e I V  approac h . I  w ill c ontinue to use th e I V  sec ond stage eq uations ( 2 )  and ( 3 )  
ab ov e, b ut w ith  th e I nv erse M ills R atio ( λ )  inc luded. T h e new  model is:   

( 4 )  ln hi =  a0 + a1 ln ŷi + a2 Y i + a3Xi ’  + λ  + ei 
( 5 )  ln ŷi =  b0 + b1 ln w i + b2Zi + b3Y i + b4Xi ’  + λ  + ε i 
( 6)  ii =  c 0 + c 1 Qi + u i 

E q uation ( 6)  is th e selec tion eq uation, w h ere Qi is a v ec tor c ontaining th e v ariab les th ough t to affec t 
lab our forc e partic ipation of th e married w omen, ag e,  ed ,  k 0 -5 ,  k 6 -1 3 ,  k 1 4 -1 7 ,  h labo u r  y ,  h “ o w n”  as s et  
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y, h “part” asset y, h transfer y, hw rati o , ex c essrm , eato u t, w  no n l ab o u r y, where the last variable is the to tal o f  
her n o n -labo u r in c o m e. 

I n  P u han i (20 0 0 ) , so m e issu es with the H ec k m an  pro c ed u re is hig hlig hted . I n  partic u lar, when  there 
is hig h c o rrelatio n  between  the varian c es o f  the selec tio n  eq u atio n  an d  the o u tc o m e eq u atio n , o r if  
the c o llin earity  between  the in verse M ills ratio  an d  the o ther reg resso rs is hig h (u su ally  d u e to  the 
ex plan ato ry  variables in  the selec tio n  eq u atio n  bein g  the sam e as tho se in  the o u tc o m e eq u atio n ) , 
this lead s to  serio u s ef f ic ien c y  pro blem s. I n  o u r c ase, it is sho wn  that the c o rrelatio n  is n o t u n d u ly  
hig h, reg ressin g  the stan d ard  erro rs o f  the selec tio n  eq u atio n  (6 )  with tho se o f  the 2S L S  1st stag e (2)  
an d  2n d  stag e (3)  eq u atio n s g en erate R 2 o f  0 .6 118  an d  0 .5 139 respec tively . R eg ressin g  the in verse 
M ills ratio  ag ain st the o ther reg resso rs o f  the sam e two  eq u atio n s g en erate R 2 o f  0 .6 8 30  an d  0 .6 8 22 
respec tively . F u rtherm o re, the sam ple siz e available is rather larg e to  start o f f  with. T he c ritiq u e o f  
the H ec k m an  pro c ed u re in  P u han i (20 0 0 )  is po ig n an t, as he pu ts it, it is when  the c o rrelatio n  is 
hig hest that is when  the n eed  is g reatest, that is where the c o rrec tio n  ru n s in to  pro blem s. C ertain ly  it 
is the c ase when  the in verse M ills ratio  is o rtho g o n al to  the o ther reg resso rs that there is n o  
ef f ic ien c y  im pac t. B u t if  it is so , then  it is also  an  irrelevan t o m itted  variable by  the F risc h-W au g h–
L o vell theo rem  an d  c an  easily  be d ro pped , m ean in g  n o  c o rrec tio n  is n eed ed  in  the f irst plac e. 

T he o ther c o n c ern  m en tio n ed  by  P u han i (20 0 0 ) , c itin g  past stu d ies, is the lo ss o f  ef f ic ien c y  u sin g  the 
H ec k m an  two -step pro c ed u re c o m pared  to  a f u ll-in f o rm atio n  m ax im u m  lik eliho o d  (F I M L )  
im plem en tatio n  o f  the c o rrec tio n  as a T o bit m o d el. O n  the o ther han d , the T o bit m o d el is ex trem ely  
sen sitive to  hetero sk ed asc ity  an d  in  o u r c ase m ay  resu lt in  u n ten able resu lts. I n  o rd er to  test this 
po ssibility , the m ax im u m  lik eliho o d  reg ressio n s f o r the T o bit c o m bin in g  the 2S L S  1st stag e (2)  with 
the selec tio n  eq u atio n  (6 ) , an d  the 2S L S  2n d  stag e (3)  eq u atio n s with the selec tio n  eq u atio n  (6 )  were 
ru n . W hile the reg ressio n s f o r the 2S L S  1st stag e eq u atio n  c am e u p with c o ef f ic ien ts c lo se to  the 2-
step pro c ess, f o r the 2S L S  2n d  stag e eq u atio n , ho wever, the resu lts were n o t en c o u rag in g  as the sig n s 
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for the c oeffi c i en ts of c erta i n  k ey  v a ri a b l es su c h a s wage tu rn ed  n eg a ti v e a n d  k 0 _ 5  tu rn ed  p osi ti v e 
w i th n on -si g n i fi c a n c e p -v a l u es. T he resu l ts ha v e b een  ta b u l a ted  b el ow  i n  T a b l e 4. It a p p ea rs tha t the 
effec t of heterosk ed a sti c i ty  m a y  ha v e a ffec ted  the c on si sten c y  of the T ob i t esti m a tes. 

T he other i ssu e w i th the ex i sten c e of heterosk ed a sti c i ty  i s tha t i t m i g ht ha v e b i a sed  the reg ressi on  
c oeffi c i en ts of the p rob i t sel ec ti on  eq u a ti on  ( 6 ) . A s a  resu l t,  i t rea l l y  i s u n c l ea r i f the c orrec ti on  d i d  
a n y  g ood  a fter a l l . F or c om p a ri son  p u rp oses,  hy p othesi s testi n g  d on e l a ter w i l l  c a rry  resu l ts from  
b oth c a ses. 

Table 4:  E s t i m at ed  W ag e an d  I n c o m e E las t i c i t i es *  an d  C o ef f i c i en t s  f o r  O t h er  V ar i ables  ( C S )  
 w a g e  w  “ o w n”  a s s e t  y  w  “ p a r t ”  a s s e t  y  w  t r a ns f e r  y  h  l a b o u r  y  h  “ o w n”  a s s e t  y  
Selection(6 ) n. a .  n. a .  n. a .  n. a .  -. 0 7 8 1 (0 . 0 0 0 ) -. 0 0 4 4 (0 . 1 1 9 ) 
2-step (4 ) . 1 1 8 7 (0 . 0 3 9 ) . 0 0 26 (0 . 1 0 8 ) . 0 0 0 5 5 (0 . 3 1 5 ) -. 0 0 5 5 (0 . 1 1 4 ) -. 1 0 8 4 (0 . 0 0 0 ) -. 0 0 9 6 (0 . 1 0 6 ) 
T ob it(4 ) -. 0 29 3 (0 . 3 9 6 ) . 0 0 1 9 (0 . 1 8 2) . 0 0 0 3 1 (0 . 5 8 5 ) -. 0 0 4 2(0 . 0 7 8 ) -. 0 4 25 (0 . 0 28 ) -. 0 0 0 3 5 (0 . 9 4 1 ) 
2-step  1 st s(5 ) . 7 0 3 6 (0 . 0 0 0 ) -. 0 0 1 6 (0 . 4 25 ) . 0 0 0 29 (0 . 7 3 4 ) . 0 0 4 0 (0 . 1 24 ) -. 0 23 7 (0 . 24 4 ) . 0 0 4 8 (0 . 1 9 9 ) 
T ob it 1 st s(5 ) . 7 0 4 7 (0 . 0 0 0 ) -. 0 0 1 6 (0 . 21 3 ) . 0 0 0 26 (0 . 5 8 8 ) . 0 0 3 7 (0 . 1 26 ) -. 0 29 2(0 . 0 8 0 ) . 0 0 5 8 (0 . 1 7 3 ) 
 h  “ p a r t ”  a s s e t  y  h  t r a ns f e r  y  a g e  a g e 2 a g e 3 e x p  
Selection(6 ) -. 0 0 21 (0 . 23 3 ) -. 0 0 5 8 (0 . 0 7 0 ) -. 0 228 (0 . 0 0 0 ) n. a .  n. a .  n. a .  
2-step (4 ) -. 0 0 5 5 (0 . 0 8 3 ) -. 0 0 7 3 (0 . 1 1 4 ) -. 1 7 0 2(0 . 0 0 1 ) . 0 0 3 4 (0 . 0 0 9 ) -. 0 0 0 0 2(0 . 0 3 0 ) . 0 9 6 7 (0 . 0 0 0 ) 
T ob it(4 ) -. 0 0 3 0 (0 . 26 2) -. 0 0 3 4 (0 . 4 1 6 ) -. 1 3 3 8 (0 . 0 0 1 ) . 0 0 27 (0 . 0 0 4 ) -. 0 0 0 0 2(0 . 0 1 5 ) . 0 7 6 4 (0 . 0 0 0 ) 
2-step  1 st s(5 ) . 0 0 3 0 (0 . 23 8 ) -. 0 0 4 5 (0 . 25 1 ) . 0 0 8 0 (0 . 8 5 2) -. 0 0 0 27 (0 . 7 9 6 ) 1 . 8 x 1 0 -6(0 . 8 28 ) . 0 26 7 (0 . 0 1 0 ) 
T ob it 1 st s(5 ) . 0 0 3 2(0 . 1 5 7 ) -. 0 0 4 2(0 . 1 9 8 ) . 0 0 8 0 (0 . 8 4 5 ) -. 0 0 0 27 (0 . 7 9 1 ) 1 . 7 x 1 0 -6(0 . 8 3 6 ) . 0 27 3 (0 . 0 0 9 ) 
 e x p 2 e x p 3 j o b e d r e q  e d  k 0 -5 k 6 -1 3  
Selection(6 ) n. a .  n. a .  n. a .  . 223 8 (0 . 0 0 0 ) -. 4 9 23 (0 . 0 0 0 ) -. 21 0 0 (0 . 0 0 0 ) 
2-step (4 ) -. 0 0 3 7 (0 . 0 0 0 ) . 0 0 0 0 5 (0 . 0 0 0 ) . 0 3 5 6 (0 . 0 0 3 ) -. 0 5 1 3 (0 . 0 0 0 ) -. 1 4 9 8 (0 . 0 0 0 ) -. 0 3 0 6 (0 . 1 5 6 ) 
T ob it(4 ) -. 0 0 29 (0 . 0 0 0 ) . 0 0 0 0 4 (0 . 0 0 1 ) . 0 3 20 (0 . 0 0 0 ) -. 0 8 0 8 (0 . 0 0 0 ) . 0 1 1 0 (0 . 6 7 8 ) . 0 1 9 5 (0 . 3 5 0 ) 
2-step  1 st s(5 ) -. 0 0 0 8 0 (0 . 1 8 6 ) 9 . 4 x 1 0 -6(0 . 3 7 7 ) . 0 3 24 (0 . 0 0 8 ) . 0 1 23 (0 . 29 0 ) -. 0 5 5 4 (0 . 0 29 ) -. 0 3 8 2(0 . 0 6 3 ) 
T ob it 1 st s(5 ) -. 0 0 0 8 3 (0 . 20 1 ) 9 . 9 x 1 0 -6(0 . 3 7 7 ) . 0 3 26 (0 . 0 0 0 ) . 0 1 5 5 (0 . 1 3 4 ) -. 0 5 4 7 (0 . 0 29 ) -. 0 3 3 6 (0 . 0 6 8 ) 
 k 1 4 -1 7  u ni o n h w r a t i o  l nf o o d  e a t o u t  e x c e s s r m  
Selection(6 ) -. 1 0 0 2(0 . 0 9 8 ) n. a .  -2. 0 3 5 9 (0 . 0 0 0 ) n. a .  . 0 0 0 1 0 (0 . 0 0 6 ) . 0 4 0 0 (0 . 0 5 3 ) 
2-step (4 ) . 0 8 1 9 (0 . 0 0 4 ) -. 0 3 5 3 (0 . 3 4 2) -. 228 6 (0 . 0 0 0 ) instr u m ented  instr u m ented  -. 0 0 3 8 (0 . 6 8 3 ) 
T ob it(4 ) . 0 7 0 6 (0 . 0 23 ) . 0 0 6 0 (0 . 8 6 6 ) . 1 6 0 6 (0 . 0 1 7 ) instr u m ented  instr u m ented  -. 0 1 22(0 . 229 ) 
2-step  1 st s(5 ) -. 0 5 1 7 (0 . 0 4 7 ) . 1 7 6 3 (0 . 0 0 0 ) -. 0 3 26 (0 . 5 6 6 ) . 0 6 4 4 (0 . 0 27 ) 4 . 5 x 1 0 -6(0 . 6 9 2) . 0 23 9 (0 . 0 0 4 ) 
T ob it 1 st s(5 ) -. 0 5 0 5 (0 . 0 4 0 ) . 1 7 6 6 (0 . 0 0 0 ) -. 0 6 20 (0 . 3 1 9 ) . 0 6 5 2(0 . 0 0 5 ) 4 . 4 x 1 0 -6(0 . 7 0 7 ) . 0 23 5 (0 . 0 0 2) 
 w k g r a t i o  c h i l d c a r e  w  no n l a b o u r  y  i nv e r s e  m i l l s  c o ns t a nt  n R2 
Selection(6 ) n. a .  n. a .  . 0 0 0 29 (0 . 8 8 6 ) n. a .  2. 1 6 7 1 (0 . 0 0 0 ) 24 8 2 0 . 1 9 4 7  
2-step (4 ) . 1 7 4 8 (0 . 0 4 6 ) . 0 0 0 1 1 (0 . 0 0 0 ) n. a .  -. 1 3 8 5 (0 . 0 9 3 ) 9 . 5 7 6 8 (0 . 0 0 0 ) 1 7 8 0  0 . 23 5 9  
T ob it(4 ) . 21 9 7 (0 . 0 0 0 ) . 0 0 0 0 7 (0 . 0 0 0 ) n. a .  n. a .  9 . 26 5 8 (0 . 0 0 0 ) 1 7 8 0  n. a .  
2-step  1 st s(5 ) -. 0 0 0 3 7 (0 . 9 9 7 ) . 0 0 0 0 4 (0 . 0 0 4 ) n. a .  -. 0 4 4 6 (0 . 4 4 6 ) -. 5 0 8 5 (0 . 3 7 2) 1 7 8 0  0 . 5 3 8 9  
T ob it 1 st s(5 ) . 0 4 9 9 (0 . 4 1 4 ) . 0 0 0 0 4 (0 . 0 0 3 ) n. a .  n. a .  -. 5 5 8 5 (0 . 29 5 ) 1 7 8 0  n. a .  

*Elasticities are calcu lated  at th e sam p le m ean  v alu e,  ( p -v alu es in  b rack ets) .  
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7. S im u l t a n e o u s  E q u a t io n s  ( S E )  A p p r o a c h  

T h e  s im u l t a n e o u s  e q u a t io n s  a p p r o a c h  f o l l o w s  t h a t  p r o p o s e d  in  L u n d b e r g  ( 1 9 8 8 ) . T h e  m a in  b e n e f it  
o f  u s in g  t h e  s im u l t a n e o u s  e q u a t io n s  a p p r o a c h  is  t o  a c c o r d  m o r e  f l e x ib il it y  in  t h e  m o d e l l in g  o f  
h o u s e h o l d  b e h a v io u r ,  a n d  in  p a r t ic u l a r ,  t o  c o n s id e r  t h e  l a b o u r  s u p p l y  o f  m a r r ie d  w o m e n  n o t  in  
is o l a t io n ,  t a k in g  t h e  h u s b a n d ’ s  v a r ia b l e s  a s  g iv e n ,  b u t  in s t e a d  c o n s id e r in g  t h e  l a b o u r  s u p p l y  d e c is io n s  
o f  b o t h  p a r t ie s  s im u l t a n e o u s l y . T h is  a l l o w s  f o r  m o r e  e x t e n s iv e  h y p o t h e s is  t e s t in g  e s p e c ia l l y  w it h  
r e g a r d s  t o  a l t e r n a t iv e  m o d e l s  o f  f a m il y  b e h a v io u r ,  w h ic h  w il l  b e  c a r r ie d  o u t  in  t h e  n e x t  s e c t io n . T h is  
m o d e l  a l s o  s e r v e s  a s  a  b a s is  f o r  m o d e l l in g  t h e  N a s h -b a r g a in e d  l a b o u r  s u p p l y  e q u a t io n s  in  a  l a t e r  
s e c t io n . T h e  m o d e l  p r o p o s e d  b y  L u n d b e r g  ( 1 9 8 8 )  is  a  s e t  o f  c o n d it io n a l  l a b o u r  s u p p l y  f u n c t io n s ,  
w h e r e  t h e  l a b o u r  s u p p l y  o f  t h e  w if e  is  c o n d it io n a l  u p o n  t h e  l a b o u r  s u p p l y  o f  t h e  h u s b a n d ,  a n d  v ic e  
v e r s a . V a r ia b l e s  e n d in g  w it h  m r e f e r  t o  t h e  h u s b a n d ’ s  v a l u e s ,  w h il e  t h o s e  e n d in g  w it h  f r e f e r  t o  t h e  
w if e ’ s . I  h a v e  e x t e n d e d  t h e  s e t  o f  2  e q u a t io n s  p r o p o s e d  b y  L u n d b e r g  t o  t a k e  in t o  a c c o u n t  t h e  
r e l a t io n s h ip  o f  e x p l a n a t o r y  v a r ia b l e s  t o  t h e  w a g e  r a t e  a n d  a v e r a g e  h o u r l y  in c o m e ,  w h il e  e n s u r in g  
id e n t if ic a t io n  g e n e r a l l y . T h is  m a k e s  it  p o s s ib l e  t o  d is t in g u is h  e f f e c t s  o n  l a b o u r  s u p p l y  w o r k in g  
t h r o u g h  t h e  w a g e  r a t e  f r o m  t h o s e  w o r k in g  d ir e c t l y . 

( 7)  l n  hmi =  a0 +  a1 l n  y mi +  a2 l n  hfi +  a3Yhi +  a4Xhi +  e i 
( 8 )  l n  hfi =  b0 +  b1 l n  y fi +  b2 l n  hmi +  b3Yfi +  b4Xfi +  εi 
( 9 )  l n  y mi =  c0 +  c1 l n  w mi +  c2Zi +  ui 
( 1 0 )  l n  y fi =  d0 +  d1 l n  w fi +  d2Zi +  v i 
( 1 1 )  l n  w mi =  g0 +  g1Qmi +  r i 
( 1 2 )  l n  w fi =  h0 +  h1Qfi +  s i 

l n  hmi a n d  l n  hfi a r e  t h e  h o u r s  w o r k e d ,  l n  y mi a n d  l n  y fi a r e  t h e  a v e r a g e  h o u r l y  e a r n in g s ,  Yhi a n d  Yfi a r e  
v e c t o r s  t h a t  b o t h  in c l u d e  h “ o w n ”  as s e t  y ,  h “ p ar t ”  as s e t  y ,  h t r an s fe r  y ,  w  “ o w n ”  as s e t  y ,  w  “ p ar t ”  as s e t  y ,  w  
t r an s fe r  y ,  a n d  t h e  l a b o u r  in c o m e  m e a s u r e  o f  t h e  o t h e r  p e r s o n  ( i.e . Yhi w il l  h a v e  w  l abo ur  y  a n d  Yfi w il l  
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have h labour y). X hi an d  X f i ar e vec t o r s  c o n t ai n i n g  t he p er s o n ’ s  r es p ec t i ve m eas u r es  o f  e d ,  j obe d re q ,  k 0 -
5 ,  k 6 -1 3 ,  k 1 4 -1 7 ,  e x c e s s rm,  hw rat i o,  w k g rat i o,  ln f ood ,  c hi ld c are . A s  f o r  ln  w mi an d  ln  w f i,  t hes e r ef er  t o  t he 
r ep o r t ed  w ag e r at e. Zi i s  a vec t o r  c o n t ai n i n g  e at out  an d  ln f ood . Qmi an d  Qf i ar e vec t o r s  c o n t ai n i n g  t he 
p er s o n ’ s  r es p ec t i ve m eas u r es  o f  e d ,  j obe d re q ,  un i on ,  ag e ,  ag e 2 ,  ag e 3 ,  e x p ,  e x p 2 ,  e x p 3  an d  a s et  o f  1 2  
o c c u p at i o n al  d u m m i es  ( oc c 1  ... oc c 1 2 ). N o t e t hat  s o m e var i ab l es  ap p ear  i n  m o r e t han  o n e eq u at i o n  b y  
d es i g n . E s t i m at i n g  t he m o d el  u s i n g  3  s t ag e l eas t  s q u ar es  ( 3 S L S ) r es u l t s  i n  t he f o l l o w i n g  r es u l t s . 

 
Table 5:  E s t i m at ed  W ag e an d  I n c o m e E las t i c i t i es *  an d  C o ef f i c i en t s  f o r  O t h er  V ar i ables  ( S E ) 

 w a g e  o t h e r ’ s  l a b o u r  s s  w  “ o w n ”  a s s e t  y  w  “ p a r t ”  a s s e t  y  w  t r a n s f e r  y  w  l a b o u r  y  
Husband(7) . 3 9 4 0 (0 . 0 0 0 ) . 2 6 0 1 (0 . 0 0 0 ) -. 0 0 1 4 (0 . 2 9 8 ) -. 0 0 1 7(0 . 0 0 6 ) . 0 0 2 1 (0 . 3 8 4 ) -. 1 6 4 0 (0 . 0 0 0 ) 
W i f e (8 ) . 9 1 79 (0 . 0 0 0 ) 1 . 1 77(0 . 0 0 0 ) -. 0 0 0 6 4 (0 . 76 2 ) . 0 0 1 6 (0 . 1 0 7) -. 0 0 8 5 (0 . 0 2 9 ) n. a.  
Husband(1 1 ) n. a.  n. a.  n. a.  n. a.  n. a.  n. a.  
W i f e (1 1 ) n. a.  n. a.  n. a.  n. a.  n. a.  n. a.  
 e d  j o b e d r e q  h  “ o w n ”  a s s e t  y  h  “ p a r t ”  a s s e t  y  h  t r a n s f e r  y  h  l a b o u r  y  
Husband(7) -. 0 0 1 1 (0 . 8 8 6 ) -. 0 2 4 8 (0 . 0 0 0 ) -. 0 0 1 0 (0 . 73 9 ) . 0 0 6 1 (0 . 0 0 0 ) -. 0 1 9 7(0 . 0 0 0 ) n. a.  
W i f e (8 ) -. 0 9 3 3 (0 . 0 0 0 ) -. 0 5 5 1 (0 . 0 0 0 ) -. 0 1 1 2 (0 . 0 2 5 ) -. 0 0 9 6 (0 . 0 0 0 ) . 0 2 0 1 (0 . 0 0 0 ) -. 3 76 6 (0 . 0 0 0 ) 
Husband(1 1 ) . 0 5 76 (0 . 0 0 0 ) . 0 6 1 5 (0 . 0 0 0 ) n. a.  n. a.  n. a.  n. a.  
W i f e (1 1 ) . 0 3 9 5 (0 . 0 0 0 ) . 0 70 9 (0 . 0 0 0 ) n. a.  n. a.  n. a.  n. a.  
 k 0 -5 k 6 -1 3  k 1 4 -1 7  e x c e s s r m  h w r a t i o  w k g r a t i o  
Husband(7) . 0 9 1 2 (0 . 0 0 0 ) 0 . 0 4 4 5 (0 . 0 0 6 ) -. 0 2 0 9 (0 . 3 5 0 ) . 0 1 2 0 (0 . 0 9 7) -. 1 4 2 4 (0 . 0 0 6 ) . 1 8 8 7(0 . 0 0 5 ) 
W i f e (8 ) -. 1 75 9 (0 . 0 0 0 ) -. 0 8 79 (0 . 0 0 1 ) . 0 4 2 7(0 . 2 3 6 ) -. 0 2 3 5 (0 . 0 4 0 ) -. 2 5 0 3 (0 . 0 0 1 ) -. 1 3 0 4 (0 . 2 3 6 ) 
Husband(1 1 ) n. a.  n. a.  n. a.  n. a.  n. a.  n. a.  
W i f e (1 1 ) n. a.  n. a.  n. a.  n. a.  n. a.  n. a.  
 e a t o u t  l n f o o d  c h i l d c a r e  u n i o n  a g e  a g e 2 
H u s b a n d ( 7 )  -3 .7 x 1 0 -6 ( 0 .7 4 6 )  0 .2 1 8 6 ( 0 .3 4 4 )  -.0 0 0 0 2 ( 0 .1 5 8 )  n .a . n .a . n .a . 
W i f e ( 8 )  .0 0 0 0 2 ( 0 .2 9 3 )  -.1 2 1 2 ( 0 .0 0 2 )  .0 0 0 0 6 ( 0 .0 0 8 )  n .a . n .a . n .a . 
H u s b a n d ( 1 1 )  n .a . n .a . n .a . .2 0 8 3 ( 0 .0 0 0 )  -.1 6 7 6 ( 0 .0 0 5 )  .0 0 4 5 ( 0 .0 0 3 )  
W i f e ( 1 1 )  n .a . n .a . n .a . .1 6 4 9 ( 0 .0 0 0 )  -.0 2 0 3 ( 0 .5 8 4 )  .0 0 0 3 6 ( 0 .7 0 3 )  
 a g e 3 e x p  e x p 2 e x p 3 o c c 1  o c c 2  
H u s b a n d ( 7 )  n .a . n .a . n .a . n .a . n .a . n .a . 
W i f e ( 8 )  n .a . n .a . n .a . n .a . n .a . n .a . 
H u s b a n d ( 1 1 )  -0 .0 0 0 0 4 ( 0 .0 0 2 )  .0 5 0 2 ( 0 .0 0 1 )  -.0 0 2 0 ( 0 .0 0 8 )  .0 0 0 0 2 ( 0 .0 4 3 )  3 .2 8 3 1 ( 0 .0 0 0 )  3 .3 2 1 0 ( 0 .0 0 0 )  
W i f e ( 1 1 )  -2 .3 x 1 0 -6 ( 0 .7 6 6 )  .0 4 5 5 ( 0 .0 0 0 )  -.0 0 1 4 ( 0 .0 3 4 )  .0 0 0 0 1 ( 0 .3 7 4 )  .1 5 7 2 ( 0 .5 1 0 )  .1 7 6 4 ( 0 .4 6 2 )  
 o c c 3  o c c 4  o c c 5  o c c 6  o c c 7  o c c 8  
H u s b a n d ( 7 )  n .a . n .a . n .a . n .a . n .a . n .a . 
W i f e ( 8 )  n .a . n .a . n .a . n .a . n .a . n .a . 
H u s b a n d ( 1 1 )  3 .1 8 5 2 ( 0 .0 0 0 )  3 .1 1 5 0 ( 0 .0 0 0 )  3 .2 8 6 0 ( 0 .0 0 0 )  3 .2 0 9 8 ( 0 .0 0 0 )  3 .2 0 5 1 ( 0 .0 0 0 )  3 .0 3 4 6 ( 0 .0 0 0 )  
W i f e ( 1 1 )  .0 0 4 0 ( 0 .9 8 7 )  .1 1 1 6 ( 0 .6 4 0 )  .1 7 2 5 ( 0 .4 8 2 )  .1 0 2 4 ( 0 .6 6 9 )  .2 6 7 1 ( 0 .3 3 1 )  .1 4 7 9 ( 0 .5 6 2 )  
 o c c 9  o c c 1 0  o c c 1 1  o c c 1 2  c o ns t a nt  n “ R -s q ”  
H u s b a n d ( 7 )  n .a . n .a . n .a . n .a . 4 .7 4 9 ( 0 .0 0 0 )  1 3 1 0  -0 .2 9 6 2  
W i f e ( 8 )  n .a . n .a . n .a . n .a . -.8 2 7 1 ( 0 .4 0 9 )  1 3 1 0  -0 .8 1 3 4  
H u s b a n d ( 1 1 )  2 .4 0 3 1 ( 0 .0 0 1 )  2 .7 7 1 7 ( 0 .0 0 0 )  3 .0 5 3 0 ( 0 .0 0 0 )  4 .2 0 5 5 ( 0 .0 0 0 )  0 ( d r o p p e d )  1 3 1 0  0 .4 1 1 9  
W i f e ( 1 1 )  d r o p p e d  -.2 3 9 4  ( 0 .4 3 6 )  -.0 4 8 7 ( 0 .8 3 9 )  -.1 6 3 5 ( 0 .5 1 7 )  1 .3 2 1 5 ( 0 .0 0 9 )  1 3 1 0  0 .3 3 7 0  
*Elasticities are calculated at the sample mean value, (p-values in b rack ets) .  
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Comparing the results of the S E  regressions to the O L S ,  I V ,  and  CS  regressions,  the most strik ing 
d ifferenc e is the muc h higher unc ompensated  w age elastic ities estimated . T he inc ome elastic ities are 
also generally  higher in ab solute v alues ( more negativ e) . T hese results fall into the higher range of 
v alues mentioned  b y  Chay k ow sk i and  P ow ell ( 1 9 9 9 ) . B ased  on these estimates,  it might b e possib le 
to ob tain elastic  lab our supply  c urv es for w omen,  b ut not for men. T he d ata c alc ulates hours w ork ed  
on an annual b asis,  and  as a result,  the inc reased  prev alenc e of temporary  or part-time w ork  b y  
married  w omen w ill lead  to higher estimated  w age elastic ities. T he d ifferenc e in w age elastic ities 
b etw een married  men and  w omen c ould  then b e reflec ting the d ifferent rates of part-
time/ temporary  v s. full time employ ment,  the former b eing more w age elastic  than the latter. T his is 
an area that d emand s further researc h. F urthermore,  from the elastic ities w ith respec t to the other 
person’ s lab our supply ,  w e find  that inc reases in the husb and ’ s lab our supply  tend  to hav e a muc h 
higher negativ e effec t on the w oman’ s lab our supply  than v ic e v ersa. T his is c onsistent w ith the 
sty lised  ( though a little d ated )  ob serv ation that men w ork  regard less of w hether their w iv es w ork  or 
not,  w hile w iv es w ork  only  w hen they  need  to. I n the c ontex t of part-time/ temporary  w ork ,  this 
may  hav e more w eight. S ignific ant inc reases in part-time w ork  ov er the 1 9 7 8 -1 9 9 8  period  has b een 
noted  b y  Chay k ow sk i and  P ow ell ( 1 9 9 9 ) . 

T he c oeffic ients on ed uc ation,  w hic h appears in b oth the lab our supply  and  w age eq uations,  are 
instruc tiv e. Clearly ,  higher ed uc ation has a positiv e effec t on w ages,  and  therefore an ind irec t 
positiv e effec t on lab our supply  through the effec t of higher w ages,  b ut the d irec t effec t on hours 
w ork ed  appears to b e negativ e. T his lend s support to the v iew  that more ed uc ated  people v alue 
leisure more,  and  w ould  tend  to w ork  less,  noting that estimates show  that this effec t applies more 
to w omen than to men,  w hic h also mak es sense.  
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8. H y p ot h e s i s  T e s t i n g  

T h e  p ri m a ry  t e s t s  i n v ol v e  t e s t i n g  i f  d i f f e re n t  s ou rc e s  of  i n c om e  a f f e c t  t h e  l a b ou r s u p p l y  of  m a rri e d  
w om e n  d i f f e re n t l y . I n  a l l  c a s e s ,  t h e  n u l l  h y p ot h e s i s  i s  t h a t  t h e re  i s  n o d i f f e re n c e . T h e  j oi n t  t e s t  of  
w h e t h e r t h e  c om p on e n t  p a rt s  of  t h e  h u s b a n d ’ s  n on -l a b ou r i n c om e  a f f e c t  t h e  m a rri e d  w om a n ’ s  
l a b ou r s u p p l y  d i f f e re n t l y  f rom  t h e  c om p on e n t  p a rt s  of  h e r ow n  n on -l a b ou r i n c om e  i s  c a l l e d  t h e  
i n c om e  p ool i n g  h y p ot h e s i s  t e s t ,  a n d  i s  t h e  s a m e  t e s t  d on e  i n  B i s w a l  ( 1 9 9 9 )  a n d  S c h u l t z  ( 1 9 9 0 )  t o 
re j e c t  t h e  u n i t a ry  m od e l s  of  h ou s e h ol d  f a m i l y  b e h a v i ou r. T h i s  h a s  p ol i c y  i m p l i c a t i on s ,  f or e x a m p l e ,  
i n  d e t e rm i n i n g  i f  i s s u i n g  g ov e rn m e n t  t ra n s f e r p a y m e n t s  s u c h  a s  c h i l d  c a re  b e n e f i t s  t o t h e  h u s b a n d  or 
t o t h e  w i f e  m a k e s  a n y  d i f f e re n c e . H e re ,  t h e  i n c om e  p ool i n g  h y p ot h e s i s  c ou l d  on l y  b e  re j e c t e d  u s i n g  
t h e  e s t i m a t e s  f rom  t h e  I V  or C S  m od e l s  a t  t h e  1 0 %  s i g n i f i c a n c e  l e v e l  b u t  t h e  S E  a p p roa c h  c ou l d  
re j e c t  i t  a t  t h e  0 .0 1 %  s i g n i f i c a n c e  l e v e l . A s  t h e  i n c om e  p ool i n g  h y p ot h e s i s  h a s  b e e n  w i d e l y  re j e c t e d  
i n  t h e  l i t e ra t u re  ( P h i p p s  a n d  B u rt on ,  1 9 9 6 ) ,  t h i s  a d d s  t o t h e  s u p p ort  f or t h e  S E  a p p roa c h . 

A l s o,  B i s w a l  ( 1 9 9 9 )  s e p a ra t e d  t h e  e f f e c t s  of  t ra n s f e r i n c om e  f rom  t h e  e f f e c t s  of  a s s e t  i n c om e  i n  t h e  
p a t t e rn  of  S c h u l t z  ( 1 9 9 0 )  a n d  d i s c ov e re d  t h a t  t h e  e f f e c t s  a re  s i g n i f i c a n t l y  of  d i f f e re n t  s i g n s . T h e  
re s u l t s  h e re  re -c on f i rm  B i s w a l ’ s  f i n d i n g s ,  b u t  a d d  t o t h a t  b y  s e p a ra t i n g  “part” asset income,  f rom  “ow n” 
asset income. T h e  re s u l t s  s u g g e s t  t h a t  i t  i s  t h e  “part” asset income t h a t  h a s  a  p os i t i v e  i n c om e  e f f e c t  on  
l a b ou r s u p p l y ,  n ot  t h e  “ow n” asset income. C ou l d  t h i s  b e  d u e  t o s p u ri ou s  c orre l a t i on  c a u s e d  b y  t h e  w a y  
d a t a  on  n on -l a b ou r i n c om e  i s  c ol l e c t e d ? C on s i d e r t h a t  “part” asset income,  a s  i t  h a s  b e e n  d e f i n e d ,  
c om e s  a b ou t  t h rou g h  a c t i v i t i e s  s u c h  a s  b u s i n e s s ,  m a rk e t  g a rd e n i n g ,  room e rs  a n d  b oa rd e rs ,  a n d  w h i l e  
t h e  “ l a b ou r p a rt ”  of  t h e  i n c om e  f rom  t h os e  a c t i v i t i e s  h a v e  b e e n  a g g re g a t e d  i n t o t ot a l  l a b ou r i n c om e ,  
t h e  “ a s s e t  p a rt ”  g e t s  a g g re g a t e d  i n t o n on -l a b ou r i n c om e ,  c a u s i n g  s p u ri ou s  c orre l a t i on  w i t h  t h e  
n u m b e r of  h ou rs  w ork e d  s i n c e  t h i s  i n c om e  c a n n ot  c om e  a b ou t  w i t h ou t  w ork . 
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In addition, the SE approach allows for cross equation testing of additional hy potheses.  T hese test if 
the husb and and wife react differently  to changes of ex planatory  v ariab les.  M ost ob v iously , the 
effect of pre-school and elem entary  school children on the wife and husb and’ s lab our supply  is 
significantly  ( 0 . 1 %  lev el)  different and of different signs.  T he effect of education discussed in the 
preceding section is also significantly  different ( 0 . 0 1 % ) .  In addition, the effect of j ob  educational 
requirem ents, though, is not as significant, lending further support to the argum ents put forth 
earlier.  

Table 6:  H y p o t h es i s  Tes t i n g  R es u lt s  ( p -v alu e)  
Equality of w “part” as s e t y  

w “o wn ” as s e t y  
w tran s f e r y  
w as s e t y  

h  “part” as s e t y   
h  “o wn ” as s e t y  

h  tran s f e r y  
h  as s e t y  

I V  ( n on -c or r e c te d )( 2 ) 0. 2 8 2 0 0. 07 4 8  0. 7 8 2 4  0. 9 3 7 2  
I V  ( 2 -s te p  C S )( 4 ) 0. 2 9 01  0. 08 6 2  0. 7 5 7 3  0. 8 7 3 0 
S im .  Eq.  ( W ife )( 8 ) 0. 3 07 3  0. 02 7 5  0. 05 6 8  0. 0000 
S im .  Eq.  ( H us b an d )( 7 ) 0. 7 2 9 1  0. 05 7 5  0. 0009  0. 0000 
N as h  B ar g .  ( W ife )( 8 ’) 0. 5 1 2 3  0. 01 1 8  0. 08 1 7  0. 0000 
N as h  B ar g .  ( H us b an d )( 7 ’) 0. 9 7 8 4  0. 003 0 0. 001 4  0. 0000 
Equality of  w tran s f e r y  

h  tran s f e r y  
w “o wn ” as s e t y  
h  “o wn ” as s e t y  

w “part” as s e t y   
h  “part” as s e t y   

i n c o m e  po o l i n g  
h y po th e s i s  

I V  ( n on -c or r e c te d )( 2 ) 0. 3 05 0 0. 05 1 5  0. 1 2 3 1  0. 06 2 2  
I V  ( 2 -s te p  C S )( 4 ) 0. 3 4 7 5  0. 05 8 5  0. 1 3 6 4  0. 08 03  
S im .  Eq.  ( W ife )( 8 ) 0. 0001  0. 9 5 8 5  0. 009 0 0. 0001  
S im .  Eq.  ( H us b an d )( 7 ) 0. 0000 0. 3 4 8 8  0. 0004  0. 0000 
N as h  B ar g .  ( W ife )( 8 ’) 0. 0000 0. 7 7 1 7  0. 02 1 2  0. 0000 
N as h  B ar g .  ( H us b an d )( 7 ’) 0. 0000 0. 2 2 2 2  0. 0009  0. 0000 
Equality of  w tran s f e r y  w “o wn ” as s e t y  w “part” as s e t y   w y  ( j o i n t)  
S im .  Eq.  ( C r os s -e q. )( 7 )-( 8 ) 0. 04 8 8  0. 8 04 7  0. 01 6 3  0. 02 3 0 
N as h  B . ( C r os s -e q. )( 7 ’)-( 8 ’) 0. 002 7  0. 5 7 3 3  0. 03 4 9  0. 003 7  
Equality of  h  tran s f e r y  h  “o wn ” as s e t y  h  “part” as s e t y   h  y  ( j o i n t)  
S im .  Eq.  ( C r os s -e q. )( 7 )-( 8 ) 0. 0000 0. 1 4 3 4  0. 0000 0. 0000 
N as h  B . ( C r os s -e q. )( 7 ’)-( 8 ’) 0. 0000 0. 1 7 9 8  0. 0001  0. 0000 
Equality of  o th e r’ s  l ab o u r y  k 0 -5 k 6 -1 3  k 1 4 -1 7  
S im .  Eq.  ( C r os s -e q. )( 7 )-( 8 ) 0. 4 7 7 8  0. 0000 0. 0003  0. 1 9 9 6  
N as h  B . ( C r os s -e q. )( 7 ’)-( 8 ’) 0. 01 6 2  0. 0000 0. 0001  0. 4 4 5 5  
Equality of  wag e  e l as ti c i ty  o th e r’ s  l ab o u r s s  e d  j o b e d re q  
S im .  Eq.  ( C r os s -e q. )( 7 )-( 8 ) 0. 0000 0. 0000 0. 0000 0. 02 4 3  
N as h  B . ( C r os s -e q. )( 7 ’)-( 8 ’) 0. 0000 0. 0000 0. 0000 0. 06 9 3  
Equality of  e x c e s s rm  h wrati o  wk g rati o  e ato u t 
S im .  Eq.  ( C r os s -e q. )( 7 )-( 8 ) 0. 02 5 8  0. 1 5 6 4  0. 03 2 9  0. 3 6 07  
N as h  B . ( C r os s -e q. )( 7 ’)-( 8 ’) 0. 9 6 8 3  0. 1 3 5 4  0. 01 1 9  0. 3 04 9  
Equality of  l n f o o d  c h i l d c are    
S im .  Eq.  ( C r os s -e q. )( 7 )-( 8 ) 0. 006 7  0. 01 06    
N as h  B . ( C r os s -e q. )( 7 ’)-( 8 ’) 0. 2 1 3 8  0. 01 6 2    
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9. N a sh -B a r g a i n i n g  G a m e  (N B )  

T h e r e  a r e  t w o  k e y  d i f f e r e n t i a t i n g  c h a r a c t e r i st i c s o f  t h e  N a sh -b a r g a i n e d  g a m e . F i r st l y ,  t h e  i n c o m e  
p o o l i n g  h y p o t h e si s i s r e j e c t e d  a n d  b o t h  p a r t i e s h a v e  se p a r a t e  p r e f e r e n c e s o r  u t i l i t y  f u n c t i o n s. 
S e c o n d l y ,  d i st r i b u t i o n  w i t h i n  t h e  f a m i l y  i s a f f e c t e d  b y  t h e  o p p o r t u n i t y  c o st  o f  m a r r i a g e  o f  e a c h  p a r t y . 
T h e  i n c o m e  p o o l i n g  h y p o t h e si s h a s a l r e a d y  b e e n  r e j e c t e d  i n  t h e  a b o v e  se c t i o n  o n  h y p o t h e si s t e st i n g  
– t h e  r e su l t  f o r  N B  i s t h e  sa m e  a s t h a t  f o r  S E . A l l  t h a t  r e m a i n s i s t o  e x t e n d  S E  t o  m o d e l  t h e  e f f e c t  o f  
t h e  o p p o r t u n i t y  c o st  o f  m a r r i a g e  o f  e a c h  p a r t y . 

T h e  p r o c e d u r e  b e l o w  p r i m a r i l y  i m p l e m e n t s t h e  d i v o r c e -t h r e a t  m o d e l  p r o p o se d  b y  M c E l r o y  a n d  
H o r n e y  (1 98 1 ) ,  a l t h o u g h  i t  m a y  b e  p o ssi b l e  t o  a d a p t  i t  f o r  t h e  se p a r a t e  sp h e r e s b a r g a i n i n g  
f r a m e w o r k  o f  L u n d b e r g  a n d  P o l l a k  (1 993 ,  1 996 ) . 

T h e  N a sh -b a r g a i n e d  so l u t i o n  t o  t h e  a l l o c a t i o n  p r o b l e m  o f  t h e  h u sb a n d  (m) a n d  w i f e  (f) i s t h a t  t h e y  
j o i n t l y  c h o o se  t h e i r  c o n su m p t i o n  b u n d l e  t o  m a x i m i se  t h e  p r o d u c t  o f  t h e i r  g a i n s f r o m  m a r r i a g e  
(M c E l r o y ,  1 990 ) . 

(1 3 )  N  ≡ [ Um(x) – Vm(p0 ,  p1 ,  p3 ,  Im ;  αm)] [ Uf(x) – Vf(p0 ,  p2 ,  p4 ,  If ;  αf)]  

x i s a  v e c t o r  o f  g o o d s (x0 ,  x1 ,  x2 ,  x3,  x4 )  w h e r e  x0 i s a  h o u se h o l d  p u b l i c  g o o d  r e q u i r e d  b y  b o t h  m a n d  
f,  x1 a n d  x2 a r e  t h e  p r i v a t e  g o o d s c o n su m e d  o n l y  b y  m a n d  f r e sp e c t i v e l y ,  x3 a n d  x4 a r e  t h e  l e i su r e  t i m e  
(i .e . t o t a l  t i m e  – w o r k i n g  t i m e )  o f  m a n d  f r e sp e c t i v e l y . (p0 ,  p1 ,  p2 ,  p3 ,  p4 )  i s t h e  v e c t o r  o f  p r i c e s f o r  x. 
Um a n d  Uf a r e  t h e  u t i l i t y  f u n c t i o n s o f  m a r r i e d  m a n d  m a r r i e d  f r e sp e c t i v e l y  ,  Vm,  Vf ,  Im a n d  If  a r e  t h e  
i n d i r e c t  u t i l i t y  f u n c t i o n s a n d  i n c o m e s o f  d i v o r c e d  m a n d  d i v o r c e d  f r e sp e c t i v e l y . αm a n d  αf  a r e  t h e  
e x t r a  e n v i r o n m e n t a l  p a r a m e t e r s (E E P s)  o f  m a n d  f r e sp e c t i v e l y . T h e  E E P s a r e  a n y  v a r i a b l e s t h a t  
sh i f t  t h e  m a x i m u m  v a l u e  o f  u t i l i t y  a t t a i n a b l e  b y  t h e  i n d i v i d u a l  o u t si d e  o f  t h e  m a r r i a g e ,  su c h  a s t h e  
c o n d i t i o n  o f  t h e  r e m a r r i a g e  m a r k e t ,  o r  o t h e r  so u r c e s o f  i n c o m e  f r o m  t h e  e x t e n d e d  f a m i l y  o r  
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government. Vm, Vf , a re th e op p ortu ni ty  c os ts  of  b ei ng ma rri ed , a nd  a re th e tw o p a rti es ’  th rea t 
p oi nts  i n th e N a s h -b a rga i ni ng ga me. 

M c E l roy  ( 1 9 9 0 )  notes  th a t a re tw o w a y s  of  p a ra meteri z i ng i nc ome Im a nd  If . I n h i s  p a p er, u nl i k e 
h ere, th ey  ref erred  to i nc ome p erta i ni ng onl y  to th e ma rri ed  s ta te a nd  d evi a ti ons  th eref rom a re 
a c tu a l l y  c a p tu red  i n αm a nd  αf.,  noti ng th a t th es e tw o meth od s  of  p a ra meteri z a ti on a re i d enti c a l . I  
h a ve f ou nd  i t i s  more c onveni ent to ta k e Im a nd  Im a s  i nc l u d i ng a l l  i nc ome rega rd l es s  of  w h eth er i t 
p erta i ns  to th e ma rri ed  or th e d i vorc ed  s ta te. T h i s  h a s  th e s i d e ef f ec t th a t th e Im a nd  Im ma y  d ep end  
i nd i rec tl y  on th e va l u es  of  αm a nd  αf, i .e. Vmi ( p0 ,  p1 ,  p3 ,  Im|αm ;  αm )  a nd  Vfi ( p0 ,  p2 ,  p4 ,  If|αf ;  αf )  ma y  b e 
more a c c u ra te ex p res s i ons  of  th e th rea t p oi nt. 

W h i l e M c E l roy  ( 1 9 9 0 )  goes  on to l a y  ou t th e a l geb ra  of  th e ma x i mi z a ti on, i t w i l l  s u f f i c e to s a y  h ere 
th a t th e s u b s ti tu ti on ma tri x  of  th e N a s h  h y p oth es i s  i s  ob ta i ned  b y  a u gmenti ng th e neoc l a s s i c a l  
s u b s ti tu ti on ma tri x  w i th  th e s u b s ti tu ti on ef f ec ts  i n rel a ti on to Vm a nd  Vf.. Vm a nd  Vf a re i n tu rn 
rel a ted  to th e p ri c es , w a ges , non-w a ge i nc omes , a nd  E E P s . M a x i mi z a ti on of  th e N a s h  c ri teri on ( 1 3 )  
req u i res  th a t th e p a rti a l  d eri va ti ves  d U m/ d Vm >  0 ,  d U f / d Vf  >  0 ,  d U m/ d Vf <  0 , a nd  d U f / d Vm <  0 , 
a s s u mi ng th a t th e c h a nge i n Vm or Vf i s  c a u s ed  not b y  a  c h a nge i n p0 ( w h i c h  w i l l  b enef i t or h u rt b oth  
p a rti es  th rea t p oi nts  u nl i k e oth er c h a nges  th a t w i l l  onl y  a f f ec t one p a rty ’ s  th rea t p oi nt) . T h i s  mea ns  
th a t a n i nc rea s e i n th e th rea t p oi nt of  a n i nd i vi d u a l , c eteri s  p a ri b u s , i nc rea s es  h i s / h er b a rga i ni ng 
p ow er, a nd  res u l ts  i n a  rea l l oc a ti on of  res ou rc es  s u c h  th a t h i s / h er u ti l i ty  ri s es  a nd  th e u ti l i ty  of  th e 
oth er p ers on f a l l s . 

T h e f i rs t s tep  i s  to d o a  p rob i t regres s i on of  d i vorc ed  vs . ma rri ed , i .e. to es ti ma te th e p rob a b i l i ty  of  
b ei ng d i vorc ed  f or th e f u l l  s a mp l e of  ma rri ed  a nd  d i vorc ed  p ers ons . T h i s  i s  d one s ep a ra tel y  f or th e 
ma l es  a nd  th e f ema l es . N ote th a t h u s b a nd s  a nd  w i ves  s h a re one d a ta  ob s erva ti on s o 2  va ri a b l es  a re 
u s ed  to s tore th e es ti ma ted  p rob a b i l i ty  of  b ei ng d i vorc ed  f or ma rri ed  p ers ons . T h i s  i s  a c tu a l l y  th e 
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“inverse” of the 1st step  p rop osed  in M c E l roy  (19 9 0 )  w here the p red ic ted  p rob a b il ity  of m a rria g e is 
stored  for the p u rp ose of sel ec tivity  c orrec tion in one of his l a ter step s. T he p u rp ose of the p rob it 
reg ression in the fol l ow ing  a na l y sis is not sel ec tivity  c orrec tion. 

T he p roc ed u re here is d ifferent from  tha t in M c E l roy  (19 9 0 )  w here it is p rop osed  to estim a te Vf a nd  
Vm from  the sa m p l e of d ivorc ed  p ersons. I nstea d  of d oing  this, the resu l ts of the p rob it eq u a tion 
a b ove is u sed  a s a  p rox y  m ea su re of Vf a nd  Vm b y  rep resenting  the c l oseness b etw een the Vf a nd  Vm 
of a  ty p ic a l  d ivorc ed  p erson a nd  the Vf a nd  Vm of a  p a rtic u l a r ind ivid u a l  in the m a rried  sta te. 
C onsid er tha t the m ea su re of p rob a b il ity  (λ)  ob ta ined  from  the p rob it eq u a tion is a  m ea su re of how  
c l osel y  a n ind ivid u a l  in the sa m p l e fits the p rofil e of the “fitted ” d ivorc ed  p erson, in term s of the 
ind ep end ent va ria b l es sp ec ified . λ c a n then b e u sed  a s a  m ea su re of the threa t p oints for m a rried  
p ersons b y  m a k ing  the a ssu m p tion tha t a n ind ivid u a l  w ho b etter fits the p rofil e of a  d ivorc ed  p erson 
ha s c ha ra c teristic s tha t ena b l e him / her to a c hieve a  hig her l evel  of u til ity  if d ivorc ed . C onsid er Vmi 
for a  p a rtic u l a r m a l e ind ivid u a l  w here Zm is the set of ind ep end ent va ria b l es, other tha n the inc om e 
va ria b l es Im tha t a re in the p rob it reg ression. Zmi a nd  Imi a re the va l u es of Zm a nd  Im for this ind ivid u a l . 
T he fem a l e c a se is id entic a l  ex c ep t for nota tion a nd  the c hoic e of g ood s c onsu m ed . 

λmi = Pr(D | Imi, Zmi) = Ф(a0 + a1Imi + a2Zmi)  is the p rob it m od el .  Ф is the c u m u l a tive sta nd a rd  norm a l  
d istrib u tion, a nd  D  is the event of b eing  d ivorc ed . S u p p ose tha t a0 = f0(αm), a1 = f1(αm), a nd  a2 = f2(αm) 
refl ec ts the rea l  w orl d , then λmi = Pr(D | Imi, Zmi) = g (Imi, Zmi, αm), w here f0, f1, f2, a nd  g  a re som e 
fu nc tions or vec tors of fu nc tions. 

L et the threa t p oint b e a ffec ted  b y  the c ha ra c teristic s of the ind ivid u a l  a nd  p0, p1, p3 b e c onsta nt. 
T hen the c orrec t ex p ression of the threa t p oint is Vmi(Imi, Zmi, αm ).  A ssu m e tha t Vmi(Imi, Zmi, αm ) is a  
m onotonic  tra nsform a tion of g (Imi, Zmi, αm) = λmi, then λmi is a  va l id  p rox y  m ea su re of Vmi(Imi, Zmi, αm ). 
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Using this procedure, information on EEPs need not be estimated if they are not available. The only 
criterion is that one has to be satisfied that the coefficients of the independent variables chosen for 
the probit eq uation are affected by the EEPs. In other w ords, the state of the environment is 
reflected in the sample, such that any change in EEPs w ill change the profile of the “ fitted”  divorced 
person implied by the probit regression. If w e have more information on EEPs, including them in 
the regression should improve accuracy. M cElroy ( 1 9 9 0 )  recognises the possibility of generating a 
full range of α f and α m from systematic differences in prices and non-w age incomes betw een married 
and unmarried states, for ex ample, a w oman may receive w elfare payments if she is not married but 
loses them if she is married. In this paper, it w ill be good but not necessary to identify the EEPs 
ex plicitly, as the relationship betw een these differences in prices and non-w age incomes and the 
probability of being divorced as identified by the Tobit regression may be all that is needed. 

In the currently proposed method, the threat points are not only affected by EEPs that are 
ex ogenous to the individual, but may depend also on the characteristics of the individual. This is 
related to the L undberg and Pollak  ( 1 9 9 3 )  idea w here the threat point is internal to the marriage and 
the non-cooperative eq uilibrium is C ournot-N ash w ithin the marriage. It might be possible to 
interpret relative λm and λf as indicators of w hich of the multiple eq uilibria the couple is at, providing 
a tool to distinguish and classify couples w ithin the married state in empirical w ork . 

Table 7:  E s t i m at ed  Y  E las t i c i t i es *  an d  C o ef f i c i en t s  f o r  O t h er  V ar i ables  ( P r o bi t :  D i v o r c ed  v s  M ar r i ed )  
 l a b o u r  y  “ o w n”  a s s e t  y  “ p a r t ”  a s s e t  y  t r a ns f e r  y  w k g r a t i o  a g e  
Male 3 .7 2 8 9 ( 0 .0 0 0 )  .0 2 7 8 ( 0 .8 2 4 )  .1 3 1 1 ( 0 .0 0 9 )  .1 1 4 9 ( 0 .0 5 8 )  -.1 9 8 7 ( 0 .6 0 7 )  1 .1 7 0 ( 0 .0 0 0 )  
F em ale 8 .6 8 6 1 ( 0 .0 0 0 )  .2 7 7 1 ( 0 .0 0 1 )  .1 9 3 5 ( 0 .0 0 0 )  .3 7 6 9 ( 0 .0 0 0 )  .3 9 9 7 ( 0 .0 9 2 )  .7 0 7 0 ( 0 .0 0 0 )  
 a g e 2 a g e 3 y ne e d s  r u r a l u r b a n e x c e s s r m  e d  
Male -.0 2 4 5 ( 0 .0 0 0 )  .0 0 0 1 6 ( 0 .0 0 0 )  -.1 2 0 1 ( 0 .0 0 0 )  .0 8 6 7 ( 0 .0 4 0 )  -.2 9 0 5 ( 0 .0 0 0 )  -.1 4 0 1 ( 0 .0 1 8 )  
F em ale -.0 1 7 0 ( 0 .0 0 0 )  .0 0 0 1 3 ( 0 .0 0 0 )  -.4 6 6 3 ( 0 .0 0 0 )  -.0 6 6 6 ( 0 .0 1 1 )  -.0 9 6 4 ( 0 .0 4 3 )  .0 1 7 4 ( 0 .7 5 4 )  
 j o b e d r e q  k 0 -5 k 6 -1 3  k 1 4 -1 7  l nf o o d  h w r a t i o  
Male .0 8 4 2 ( 0 .1 7 2 )  -1 .1 4 1 ( 0 .0 0 0 )  -.4 8 1 3 ( 0 .0 0 3 )  -.5 3 7 9 ( 0 .0 4 1 )  -.7 6 2 4 ( 0 .0 0 0 )  4 .9 1 6 8 ( 0 .0 0 0 )  
F em ale .0 0 9 7 ( 0 .8 0 4 )  -.4 0 9 1 ( 0 .0 0 9 )  -.2 1 3 6 ( 0 .0 2 9 )  -.4 5 2 6 ( 0 .0 0 7 )  -1 .1 3 7 ( 0 .0 0 0 )  2 .1 1 9 ( 0 .0 0 0 )  
 o f u m  l a b o u r  y  o f u m  no n-l  y  o u t  o f  l a b .  f o r c e  c o ns t a nt  n pseudo R2 
Male . 3 8 5 9 (0 . 0 0 0 )  . 1 1 8 2 (0 . 0 0 0 )  -. 7 5 2 0 (0 . 1 0 0 )  -1 2 . 5 8 7 (0 . 0 0 0 )  3 0 6 9  0 . 7 8 4 1  
F em ale . 8 8 2 7 (0 . 0 0 0 )  . 1 6 7 6 (0 . 0 0 0 )  . 2 6 8 5 (0 . 4 5 0 )  -1 . 5 7 4 (0 . 4 6 8 )  2 5 7 0  0 . 6 8 1 9  
*Elasticities are calculated at the sample mean value, (p-values in b rack ets) .  
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The structural regression equations for the Nash-B argained  lab our sup p ly  equations are the sam e as 
in S E ,  b ut w ith λm and  λf ad d ed .  

( 7 ’)  l n  h m i =  a0 +  a1 l n  y m i +  a2 l n  h f i +  a3 Y h i +  a4 X h i + a5 λmi +  a6 λfi +   e i 
( 8 ’)  l n  h f i =  b0 +  b1 l n  y f i +  b2 l n  h m i +  b3 Y f i +  b4 X f i + b5 λmi +  b6 λfi +  ε i 
( 9 ’) , ( 1 0 ’) , ( 1 1 ’) , ( 1 2 ’) =  ( 9 ) , ( 1 0 ) , ( 1 1 ) , ( 1 2 )  

Table 8:  E s t i m at ed  W ag e an d  I n c o m e E las t i c i t i es *  an d  C o ef f i c i en t s  f o r  O t h er  V ar i ables  (N B )  
 w a g e  o t h e r ’ s  l a b o u r  s s  w  “ o w n ”  a s s e t  y  w  “ p a r t ”  a s s e t  y  w  t r a n s f e r  y  w  l a b o u r  y  
Husband(7’) . 2 9 6 8 (0 . 0 0 0 ) . 1 8 1 8 (0 . 0 0 1 ) -. 0 0 1 7(0 . 1 6 9 ) -. 0 0 1 5 (0 . 0 0 9 ) . 0 0 4 7(0 . 0 3 6 ) -. 0 8 6 2 (0 . 0 0 7) 
W i f e (8 ’) . 8 5 2 5 (0 . 0 0 0 ) 1 . 1 8 2 1 (0 . 0 0 0 ) -. 0 0 0 0 7(0 . 9 72 ) . 0 0 1 4 (0 . 1 8 1 ) -. 0 1 1 1 (0 . 0 0 5 ) n. a.  
Husband(1 1 ’) n. a.  n. a.  n. a.  n. a.  n. a.  n. a.  
W i f e (1 1 ’) n. a.  n. a.  n. a.  n. a.  n. a.  n. a.  
 λm (H u s b a n d ’ s )  λf (W i f e ’ s )  h  “ o w n”  a s s e t  y  h  “ p a r t ”  a s s e t  y  h  t r a ns f e r  y  h  l a b o u r  y  
H u s b a n d (7 ’ )  .0 8 7 5 (0 .4 6 1 )  -.8 6 6 9 (0 .0 0 0 )  -.0 0 1 6 (0 .5 7 1 )  .0 0 5 2 (0 .0 0 1 )  -.0 1 9 9 (0 .0 0 0 )  n .a . 
W i f e (8 ’ )  -.1 8 4 1 (0 .3 4 9 )  1 .1 0 2 (0 .0 0 0 )  -.0 1 0 7 (0 .0 3 4 )  -.0 0 9 0 (0 .0 0 1 )  .0 2 0 4 (0 .0 0 0 )  -.3 3 8 1 (0 .0 0 0 )  
H u s b a n d (1 1 ’ )  n .a . n .a . n .a . n .a . n .a . n .a . 
W i f e (1 1 ’ )  n .a . n .a . n .a . n .a . n .a . n .a . 
 k 0 -5 k 6 -1 3  k 1 4 -1 7  e x c e s s r m  h w r a t i o  w k g r a t i o  
H u s b a n d (7 ’ )  .0 7 5 6 (0 .0 0 0 )  .0 4 4 8 (0 .0 0 3 )  -.0 1 3 6 (0 .5 1 4 )  -.0 0 2 8 (0 .6 8 6 )  -.2 3 7 5 (0 .0 0 0 )  .2 2 2 3 (0 .0 0 0 )  
W i f e (8 ’ )  -.1 7 1 8 (0 .0 0 0 )  -.0 9 9 6 (0 .0 0 0 )  .0 2 3 6 (0 .5 2 2 )  -.0 0 2 2 (0 .8 5 6 )  -.3 6 8 2 (0 .0 0 0 )  -.1 4 4 6 (0 .1 9 4 )  
H u s b a n d (1 1 ’ )  n .a . n .a . n .a . n .a . n .a . n .a . 
W i f e (1 1 ’ )  n .a . n .a . n .a . n .a . n .a . n .a . 
 e a t o u t  l nf o o d  c h i l d c a r e  u ni o n a g e  a g e 2 
H u s b a n d (7 ’ )  -4 .6 x 1 0 -6(0 .6 6 2 )  -.0 0 9 3 (0 .6 6 6 )  -.0 0 0 0 1 (0 .3 8 6 )  n .a . n .a . n .a . 
W i f e (8 ’ )  .0 0 0 0 2 (0 .2 6 6 )  -.0 7 3 6 (0 .0 6 0 )  .0 0 0 0 6 (0 .0 0 7 )  n .a . n .a . n .a . 
H u s b a n d (1 1 ’ )  n .a . n .a . n .a . .2 0 5 3 (0 .0 0 0 )  -.1 6 3 6 (0 .0 0 6 )  .0 0 4 5 (0 .0 0 3 )  
W i f e (1 1 ’ )  n .a . n .a . n .a . .1 7 4 6 (0 .0 0 0 )  -.0 1 6 1 (0 .6 6 5 )  .0 0 0 2 6 (0 .7 8 1 )  
 a g e 3 e x p  e x p 2 e x p 3 e d  j o b e d r e q  
H u s b a n d (7 ’ )  n .a . n .a . n .a . n .a . -.0 0 3 4 (0 .6 4 2 )  -.0 2 4 4 (0 .0 0 0 )  
W i f e (8 ’ )  n .a . n .a . n .a . n .a . -.0 9 2 9 (0 .0 0 0 )  -.0 4 8 6 (0 .0 0 0 )  
H u s b a n d (1 1 ’ )  -.0 0 0 0 4 (0 .0 0 2 )  .0 4 9 7 (0 .0 0 1 )  -.0 0 2 0 (0 .0 0 7 )  .0 0 0 0 2 (0 .0 3 4 )  .0 5 7 7 (0 .0 0 0 )  .0 6 0 0 (0 .0 0 0 )  
W i f e (1 1 ’ )  -1 .7 x 1 0 -6(0 .8 3 1 )  .0 4 4 4 (0 .0 0 0 )  -.0 0 1 3 (0 .0 4 0 )  .0 0 0 0 1 (0 .3 7 6 )  .0 3 9 7 (0 .0 0 0 )  .0 7 1 1 (0 .0 0 0 )  
 o c c 1  o c c 2  o c c 3  o c c 4  o c c 5 o c c 6  
H u s b a n d (7 ’ )  n .a . n .a . n .a . n .a . n .a . n .a . 
W i f e (8 ’ )  n .a . n .a . n .a . n .a . n .a . n .a . 
H u s b a n d (1 1 ’ )  3 .2 2 1 9 (0 .0 0 0 )  3 .2 5 5 2 (0 .0 0 0 )  3 .1 1 7 6 (0 .0 0 0 )  3 .0 5 2 0 (0 .0 0 0 )  3 .2 1 8 7 (0 .0 0 0 )  3 .1 3 9 0 (0 .0 0 0 )  
W i f e (1 1 ’ )  .1 5 4 6 (0 .5 1 8 )  .1 6 7 3 (0 .4 8 5 )  -.0 0 6 2 (0 .9 8 0 )  .1 0 6 2 (0 .6 5 6 )  .1 5 0 3 (0 .5 4 2 )  .0 8 9 6 (0 .7 0 9 )  
 o c c 7  o c c 8  o c c 9  o c c 1 0  o c c 1 1  o c c 1 2  
H u s b a n d (7 ’ )  n .a . n .a . n .a . n .a . n .a . n .a . 
W i f e (8 ’ )  n .a . n .a . n .a . n .a . n .a . n .a . 
H u s b a n d (1 1 ’ )  3 .1 3 6 4 (0 .0 0 0 )  2 .9 7 4 0 (0 .0 0 0 )  2 .3 4 0 5 (0 .0 0 1 )  2 .6 9 2 4 (0 .0 0 0 )  2 .9 9 1 9 (0 .0 0 0 )  4 .1 0 5 6 (0 .0 0 0 )  
W i f e (1 1 ’ )  .2 7 1 9 (0 .3 2 2 )  .1 3 8 1 (0 .5 8 9 )  d r o p p e d  -.2 4 5 5 (0 .4 2 4 )  -.0 6 3 6 (0 .7 9 0 )  -.1 8 1 8 (0 .4 7 1 )  
     c o ns t a nt  n “ R -s q ”  
H u s b a n d (7 ’ )      5 .8 5 6 8 (0 .0 0 0 )  1 3 0 3  -0 .0 8 2 6  
W i f e (8 ’ )      -1 .2 7 9 4 (0 .2 5 5 )  1 3 0 3  -0 .7 0 5 9  
H u s b a n d (1 1 ’ )      0  (d r o p p e d )  1 3 0 3  0 .4 1 5 1  
W i f e (1 1 ’ )      1 .2 8 1 1 (0 .0 1 1 )  1 3 0 3  0 .3 4 3 5  
*Elasticities are calculated at the sample mean ,  ( p-v alues are in  b rack ets) .  



- 2 4  - 

The results in general are comparable to those of SE, but it is important to consider the effects of λm 
and λf on the labour supply . There is a little puz z le here. Should not the effect of an increase in λm be 
eq uiv alent to that of a reduction in λf? The data doesn’ t say  so. The effect of any  change in λf is 
much larger than any  corresponding change in λm in the rev erse direction. Tw o ex planations come to 
mind. O ne is that the lev els of λm and λf are different and not strictly  comparable. Ev en if they  are 
numerically  the same or if elasticities w ere used to compare them, they  may  not really  be comparable 
because they  are deriv ed from the cumulativ e standard normal distribution of separate probit 
regressions and represent different monotonic transformations of Vm and Vf. Another more lik ely  
possibility  is that the labour supply  of w omen has a significant positiv e feedback  effect on λf, in that 
f w ork ing more actually  increases her λf, causing a multiplicativ e effect due to bidirectional causation. 

I n any  case, it may  be w ise to refrain from draw ing any  premature conclusions here but instead look  
to differences in the responses of the labour supply  of m and f to opposite direction changes in 
either λm or λf. Any  change in λf affects f more than the opposite direction change in λf on m. The 
same applies w hen λm is used. F or ex ample, an increase in λf increases the labour supply  of f more 
than the reduction in labour supply  of m. This prov ides ev idence for the v iew  that policies increasing 
the relativ e bargaining pow er of married w omen v is-à-v is their husbands increase the ov erall labour 
supply  of the economy . This does not necessary  j ustify  total eq uality  of labour supply  by  w omen and 
men, as some degree of specialisation may  be efficient. I t might be possible to look  at w here the 
trade-off break s-ev en by  look ing at other data sets. 

The N ash criterion req uires that an increase in the threat point results in an increase in one’ s ow n 
utility . Since λ is positiv ely  related to the threat point, the model predicts that an increase in λ w ill 
lead to higher utility . P art of this higher utility  comes from a substitution of w ork  for leisure or v ice-
v ersa. Since f increases w ork  significantly  more w hen her λf increases, compared to m w hen λf 
decreases, assuming that this is consistent w ith utility  max imisation, it implies that the v alue of 
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market goods compared to the value of leisure is higher for f than  for m,  hen ce the margin al return s 
to w ork for f are much greater that the margin al return s to w ork for m.  

C on sider the opposite case w here the N ash criterion  req uires a reduction  of on e’ s utility . B ecause m 
values market goods less in  relation  to the value of leisure,  w hen  his relative b argain in g pow er 
reduces ( λf in creases),  he w ill compen sate b y  reducin g w ork more than  f w ould if her relative 
b argain in g pow er is to reduce ( λf decreases). T his implies that m w orks less in  marriages that are 
more eq ual,  even  though the overall household supply  of lab our in creases. 

T he other key  q uestion  is,  “ W hat determin es the b argain in g pow er of married men  an d w omen ? ” 
E ven  w ithout ex ten sive in formation  on  E E P s,  a regression  of λm an d λf again st selected variab les 
follow ed b y  hy pothesis testin g reveals some salien t poin ts. T he results are in  T ab les 9  an d 1 0  b elow . 

F irstly ,  in come is gen erally  more importan t in  in creasin g λ to men  than  w omen ,  although 
coefficien ts are positive in  b oth cases. T he ex ception  is tran sfer in come,  w hich in creases the 
b argain in g pow er of w omen  more than  men . T his implies that child support an d other measures 
provided to w omen  in  the divorced state in crease their b argain in g pow er in  the married state. T he 
ex isten ce of lab our ( o fu m la b o u r  y )  an d n on -lab our in come ( o fu m n o n -l y )  from other family  un it 
memb ers also has a positive effect on  λ,  as these presumab ly  could b ecome altern ative sources of 
in come should on e get divorced. 

T here is sign ifican t correlation  w ith the B eale-R oss rural-urb an  con tin uum measure ( r u r a lu r b a n ). T he 
more rural it is ( higher values of r u r a lu r b a n ),  the more b argain in g pow er men  have,  an d the reverse is 
true for w omen . M easuremen ts of overall w ell b ein g ( y n e e d s  – an  in come-n eeds ratio,  or e x c e s s r o o m) 
have n egative coefficien ts for b oth men  an d w omen . A s these are comb in ed household measures,  
they  may  b e capturin g the amoun t of household pub lic goods con sumed ( such as a large house an d 
its associated furn ishin gs or applian ces). I n  other w ords,  the higher the amoun t of household pub lic 
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goods consumed, the lower the threat point of  b oth indiv iduals as b oth will hav e to purchase these 
separately  if  div orced. F urthermore, the rev ealed consumption of  these household pub lic goods may  
imply  a higher v aluation in terms of  utility  f or them. B eing out of  the lab our f orce 
( retired/ student/ in prison/ in institution)  reduces λ . 

I nterestingly , doing housework  actually  increases λ  f or men more than f or women, although b oth 
hav e positiv e ef f ects. S o as a closing statement, perhaps a good adv ice f or married men is to help 
out more at home and to work  less. T he prediction here is that one’ s utility  will increase. 

Table 9:  E s t i m at ed  I n c o m e E las t i c i t i es *  an d  C o ef f i c i en t s  f o r  O t h er  V ar i ables  ( Th r eat  P o i n t s )  
 l a b o u r  y  “ o w n”  a s s e t  y  “ p a r t ”  a s s e t  y  t r a ns f e r  y  w k g r a t i o  a g e  
Male 1 . 2 2 2 5 ( 0 . 0 0 0 )  . 0 7 1 5 ( 0 . 0 0 0 )  . 0 4 0 6 ( 0 . 0 0 4 )  . 0 3 8 5 ( 0 . 0 1 3 )  -. 0 1 7 8 ( 0 . 1 2 0 )  . 0 4 1 0 ( 0 . 0 0 0 )  
F em ale . 8 6 4 1 ( 0 . 0 0 0 )  . 0 0 0 7 0 ( 0 . 9 0 9 )  . 0 1 7 6 ( 0 . 0 0 2 )  . 0 7 6 3 ( 0 . 0 0 0 )  -. 0 8 3 0 ( 0 . 0 0 0 )  . 0 2 0 8 ( 0 . 0 3 1 )  
 a g e 2 a g e 3 y ne e d s  r u r a l u r b a n e x c e s s r m  e d  
Male -. 0 0 0 8 6 ( 0 . 0 0 0 )  5 . 7 x 1 0 -6 ( 0 . 0 0 0 )  -. 0 0 4 2 ( 0 . 0 0 0 )  . 0 0 2 5 ( 0 . 0 0 1 )  -. 0 1 0 7 ( 0 . 0 0 0 )  -. 0 0 5 7 ( 0 . 0 0 0 )  
F em ale -. 0 0 0 4 1 ( 0 . 0 9 3 )  2 . 8 x 1 0 -6 ( 0 . 1 6 3 )  -. 0 0 6 2 ( 0 . 0 0 0 )  -. 0 0 3 2 ( 0 . 0 0 8 )  -. 0 1 5 2 ( 0 . 0 0 0 )  . 0 0 4 3 ( 0 . 0 7 7 )  
 j o b e d r e q  k 0 -5 k 6 -1 3  k 1 4 -1 7  l nf o o d  h w r a t i o  
Male . 0 0 1 3 ( 0 . 2 5 9 )  -. 0 3 1 4 ( 0 . 0 0 0 )  -. 0 1 9 0 ( 0 . 0 0 0 )  -. 0 2 5 8 ( 0 . 0 0 0 )  -. 0 3 4 7 ( 0 . 0 0 0 )  . 2 5 8 3 ( 0 . 0 0 0 )  
F em ale -. 0 0 2 7 ( 0 . 1 6 1 )  -. 0 2 2 1 ( 0 . 0 0 1 )  -. 0 0 9 3 ( 0 . 0 6 2 )  -. 0 1 2 2 ( 0 . 0 6 9 )  -. 0 8 3 9 ( 0 . 0 0 0 )  . 1 0 2 8 ( 0 . 0 0 0 )  
 o f u m  l a b o u r  y  o f u m  no n-l  y  o u t  o f  l a b .  f o r c e  c h i l d c a r e  c o ns t a nt  n “ R -s q ”  
Male . 1 5 1 5 ( 0 . 0 0 0 )  . 0 9 8 3 ( 0 . 0 0 0 )  -. 0 6 0 5 ( 0 . 0 0 0 )  -2 . 0 x10 �

� ( 0 . 3 6 9 )  -. 2 3 2 1 ( 0 . 0 0 4 )  1 8 0 0  0 . 4 1 4 9  
F em ale . 2 0 0 7 ( 0 . 0 0 0 )  . 0 1 9 9 ( 0 . 0 1 2 )  -. 0 4 2 3 ( 0 . 0 0 4 )  -3 . 4 x10 � 6 ( 0 . 3 6 6 )  . 5 1 6 7 ( 0 . 0 0 0 )  1 8 0 0  0 . 3 1 1 2  
*Elasticities are calculated at the sample mean value, (p-values in b rack ets) .  

Table 1 0 :  Th r eat  P o i n t s  H y p o t h es i s  Tes t i n g  R es u lt s  ( p -v alu e)  
labour y “ ow n ”  as s e t  y “ p art ”  as s e t  y t ran s f e r y y ( j oi n t )  c h i ld c are  
0.0000 0.6 9 8 3  0.02 4 1  0.0000 0.0000 0.7 4 07  
yn e e d s  ruralurban  e x c e s s rm  e d  j obe d re q  k 0 -5 
0.006 8  0.0000 0.07 1 6  0.0003  0.07 5 3  0.2 03 7  
k 6 -1 3  k 1 4 -1 7  ln f ood  h w rat i o   
0.09 1 0 0.07 6 0 0.0000 0.0000   
w k g rat i o of um  labour y of um  n on -l y out  of  lab.  f orc e    
0.003 5  0.0000 0.0008  0.4 09 8    
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10.  C o n c l u s i o n  

I n  t h e  N a s h -b a r g a i n e d  g a m e ,  b o t h  p a r t i e s  h a v e  s e p a r a t e  p r e f e r e n c e s  o r  u t i l i t y  f u n c t i o n s .  Di s t r i b u t i o n  
w i t h i n  t h e  f a m i l y  i s  a l s o  a f f e c t e d  b y  t h e  o p p o r t u n i t y  c o s t  o f  m a r r i a g e  f o r  e a c h  p a r t y .  T h e  i n c o m e  
p o o l i n g  h y p o t h e s i s  h a s  b e e n  r e j e c t e d  i n  t h i s  p a p e r  a n d  t h e  N a s h -b a r g a i n e d  g a m e  e m p i r i c a l l y  
m o d e l l e d  w i t h  s u p p o r t i n g  e v i d e n c e ,  e v e n  w i t h o u t  e x t e n s i v e  i n f o r m a t i o n  o n  E E Ps  ( M c E l r o y ,  19 9 0) .   

R e g r e s s i o n s  w e r e  d o n e  u s i n g  a  s i m u l t a n e o u s  e q u a t i o n s  a p p r o a c h ,  e x t e n d i n g  a  s e t  o f  e q u a t i o n s  
p r o p o s e d  i n  L u n d b e r g  ( 19 8 8 ) .  T h e  m a i n  b e n e f i t  o f  u s i n g  t h e  s i m u l t a n e o u s  e q u a t i o n s  a p p r o a c h  i s  t o  
a c c o r d  m o r e  f l e x i b i l i t y  i n  t h e  m o d e l l i n g  a n d  h y p o t h e s i s  t e s t i n g  o f  h o u s e h o l d  b e h a v i o u r ,  b y  
c o n s i d e r i n g  t h e  l a b o u r  s u p p l y  d e c i s i o n s  o f  b o t h  h u s b a n d  a n d  w i f e  s i m u l t a n e o u s l y .  

T h e  d a t a  o n  n o n -l a b o u r  i n c o m e  w a s  d e c o m p o s e d  i n t o  t h r e e  p a r t s :  t r a n s f e r  i n c o m e ;  a s s e t  i n c o m e  
d e r i v e d  f r o m  r e n t s ,  i n t e r e s t s ,  d i v i d e n d s ,  t r u s t  f u n d s ,  a l i m o n y ,  o r  r o y a l t i e s ;  a n d  t h e  a s s e t  p a r t  o f  
i n c o m e  f r o m  a c t i v i t i e s  s u c h  a s  b u s i n e s s ,  m a r k e t  g a r d e n i n g ,  o r  r o o m e r s / b o a r d e r s .  T h e  r e s u l t s  s u g g e s t  
t h a t  s p u r i o u s  c o r r e l a t i o n  w i t h  t h e  n u m b e r  o f  h o u r s  w o r k e d  d u e  t o  t h e  d e c o m p o s i t i o n  o f  i n c o m e  
f r o m  t h e s e  a c t i v i t i e s  i n t o  a s s e t  a n d  l a b o u r  p a r t s  m a y  b e  r e s p o n s i b l e  f o r  w r o n g  s i g n e d  i n c o m e  e f f e c t s  
i n  r e g r e s s i o n s  u s i n g  a g g r e g a t e d  m e a s u r e s  o f  a s s e t  i n c o m e  o r  n o n -l a b o u r  i n c o m e  a s  r e g r e s s o r s .  

T h e  r e s u l t s  f r o m  t h e  s i m u l t a n e o u s  e q u a t i o n s  a p p r o a c h  w e r e  c o m p a r e d  t o  t h o s e  o f  a n  i n s t r u m e n t a l  
v a r i a b l e s  a p p r o a c h  i n  t h e  p a t t e r n  o f  M r o z  ( 19 8 7 ) ,  e n d o g e n e i t y  t e s t s  w e r e  c a r r i e d  o u t  w i t h i n  a  
f r a m e w o r k  o f  o v e r -i d e n t i f y i n g  r e s t r i c t i o n s ,  a n d  a n  a t t e m p t  w a s  m a d e  i n  a d j u s t i n g  f o r  c e n s o r e d  
s a m p l e  s e l e c t i o n  b i a s .  Pr o b l e m s  e n c o u n t e r e d  w e r e  e v a l u a t e d  c r i t i c a l l y ,  i n  t h e  c o n t e x t  o f  o t h e r  w o r k  
i n  t h e  l i t e r a t u r e  o n  t h e  g e n e r a l  a p p l i c a b i l i t y  o f  H e c k m a n  ( 19 7 6 )  p r o c e d u r e s .  T h e  r e s u l t s  s t r o n g l y  
s u p p o r t  t h e  u s e  o f  t h e  s i m u l t a n e o u s  e q u a t i o n s  a p p r o a c h  i n  m o d e l l i n g  N a s h -b a r g a i n e d  h o u s e h o l d  
b e h a v i o u r ,  a n d  d e m o n s t r a t e  t h a t  i n t e r e s t i n g  r e s u l t s  c a n  b e  o b t a i n e d  f r o m  s u c h  a n  a p p r o a c h .  
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Appendix A:  F u l l  L is t  o f  V a r ia b l es  in D a t a s et  
h o u r l y w a g e,  w h o u r l y w a g e H o u r l y  w a g es  r epo r t ed b y  t h e h ea d a nd t h e w if e r es pec t iv el y  
l nh w ,  l nw w  N a t u r a l  l o g a r it h m  o f  t h e a b o v e 
h w k h r s ,  w w k h r s  N u m b er  o f  h o u r s  w o r k ed in t h e y ea r  a s  r epo r t ed b y  t h e h ea d a nd w if e 

r es pec t iv el y  
l nh h ,  l nw h  N a t u r a l  l o g a r it h m  o f  t h e a b o v e 
h o u s ew k o f u m ,  h o u s ew k h ,  
h o u s ew k w  

N u m b er  o f  h o u r s  s pent  o n h o u s ew o r k  in t h e y ea r  a s  r epo r t ed b y  t h e 
h ea d,  w if e a nd O F U M  

h h w r a t io ,  w h w r a t io  R a t io  o f  h o u r s  s pent  do ing  h o u s ew o r k  b y  h ea d o r  w if e t o  t h e t o t a l  
h o u r s  o f  h o u s ew o r k  do ne f o r  t h e f a m il y  u nit  

h o u s ev a l u e H o u s e v a l u e in $ ’ 0 0 0 0  if  o w ned 
f o o dc o s t  T h e s pending  in $  o n f o o d in t h e y ea r  
l nf o o dc o s t  N a t u r a l  l o g a r it h m  o f  t h e a b o v e 
ea t o u t  T h e s pending  in $  o n ea t o u t  in t h e y ea r  
h l a b o r y ,  w l a b o r y ,  o f u m l y  in ‘ 0 0 0 .  T h e inc o m e der iv ed f r o m  l a b o u r  f o r  t h e h ea d,  w if e,  o r  O F U M  

in t h e y ea r  
w k g _ no nw k g  T h e r a t io  o f  w o r k ing  per s o ns  t o  t o t a l  nu m b er  o f  per s o ns  in t h e f a m il y  

u nit  
no o f u m w k g  N u m b er  o f  O F U M  w o r k ing  
no inf u  N u m b er  o f  per s o ns  in f a m il y  u nit  
s exh  S ex o f  t h e h ea d ( 0 = m a l e,  1 = f em a l e)  
a g eh ,  a g ew  Ag e o f  t h e h ea d a nd w if e 
a g eh 2 ,  a g ew 2  S q u a r e o f  t h e a b o v e 
h no t w k g ,  w no t w k g  D u m m y  v a r ia b l es  indic a t ing  t h a t  t h e h ea d o r  t h e w if e is  no t  in t h e 

l a b o u r  f o r c e du e t o  b eing  r et ir ed,  a  s t u dent ,  in pr is o n,  o r  a t  a n 
ins t it u t io n.  T h er e c o u l d s t il l  b e s o m e w o r k  o r  inc o m e r epo r t ed f r o m  
pa r t -t im e s o u r c es .  

h u m em p,  w u nem p D u m m y  v a r ia b l es  indic a t ing  t h a t  t h e h ea d o r  t h e w if e a r e u nem pl o y ed 
a nd l o o k ing  f o r  w o r k  

h o c c 1 . . h o c c 1 2 ,  
w o c c 1 . . w o c c 1 2 ,  
h ind1 . . h ind1 2 ,  
w ind1 . . w ind1 2  

O c c u pa t io n a nd indu s t r y  du m m ies  f o r  t h e h ea d a nd t h e w if e 

h u nio n,  w u nio n U nio n pa r t ic ipa t io n du m m ies  f o r  h ea d a nd w if e 
h j o b edr eq ,  w j o b edr eq  T h e l ev el  o f  edu c a t io n r eq u ir ed f o r  t h e j o b  t h a t  t h e h ea d o r  w if e is  

w o r k ing  in.  O n a  s c a l e o f  1  t o  8  pr o v ided b y  t h e P S I D .  
h j o b edr eq 2 ,  w j o b edr eq 2  S q u a r e o f  t h e a b o v e 
h r es w ,  w r es w  R es er v a t io n w a g es  – a ppl y  o nl y  t o  u nem pl o y ed per s o ns  
h w k s l o o k ed,  w w k s l o o k ed N u m b er  o f  w eek s  s pent  l o o k ing  f o r  a  j o b  – a ppl y  o nl y  t o  u nem pl o y ed 

per s o ns  
h pl a c es l o o k ed,  
w pl a c es l o o k ed 

N u m b er  o f  pl a c es  l o o k ed f o r  a  j o b  – a ppl y  o nl y  t o  u nem pl o y ed 
per s o ns  ( 5  =  5  o r  a b o v e)  

m m o r ec h il dw a nt ed,  
f m o r ec h il dw a nt ed 

N u m b er  o f  c h il dr en w a nt ed ( m o r e t h a n c u r r ent  nu m b er )  a s  pr o v ided 
b y  m a l e o r  f em a l e per s o n ( in t h e F U )  r es pec t iv el y  

dm o r ec h il dw a nt  Ab s o l u t e dif f er enc e b et w een t h e m  a nd f  m ea s u r es  a b o v e 
childcaree, childcareb, 
childcarew , childcareh 

D u m m y  v ariables  in dicat in g  if  childcare is  p ro v ided p rim arily  by  ex t ern al 
p ers o n / o rg an iz at io n , j o in t ly  by  bo t h t he head an d t he w if e, by  t he w if e, o r by  
t he head, res p ect iv ely .   

c h il dc a r ec o s t  T h e s pending  in $  o n c h il dc a r e in t h e y ea r  
y needs  T h e a nnu a l  h o u s eh o l d inc o m e/ needs  m ea s u r e 
h a v h r y ,  w a v h r y  Av er a g e h o u r l y  inc o m e c a l c u l a t ed ( a nd pr o v ided b y  t h e P S I D )  b y  
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dividing a nnu a l  inc o m e  b y  nu m b e r  o f  h o u r s  wo r k e d f o r  t h e  h e a d a nd 
wif e  

r u r a l u r b a n B e a l e -R o s s  r u r a l -u r b a n c o nt inu u m  f r o m  1  t o  1 0 . 1  is  m o s t  u r b a n. 
e x c e s s r m  A n inde x  f r o m  0  t o  8  m e a s u r ing t h e  e x c e s s  ( o r  s h o r t a ge )  o f  nu m b e r  o f  

r o o m s  f o r  t h e  s iz e  o f  F U  
h e d,  we d T h e  l e ve l  o f  e du c a t io n o f  t h e  h e a d o r  wif e  is  wo r k ing in. O n a  s c a l e  o f  

1  t o  8  p r o vide d b y  t h e  P S I D . 
h e d2 ,  we d2  S q u a r e  o f  t h e  a b o ve  
e x p w,  e x p h  Y e a r s  o f  wo r k ing e x p e r ie nc e  f o r  h e a d a nd wif e  
e x p w2 ,  e x p h 2  S q u a r e  o f  t h e  a b o ve  
f t e x p w,  f t e x p h  Y e a r s  o f  f u l l -t im e  wo r k ing e x p e r ie nc e  f o r  h e a d a nd wif e  
f t e x p w2 ,  f t e x p h 2  S q u a r e  o f  t h e  a b o ve  
u ne m p r a t e  in % . U ne m p l o y m e nt  r a t e  o f  t h e  c o u nt y  o f  r e s ide nc e . 
l ive t o ge t h e r  A  du m m y  va r ia b l e  indic a t ing t h a t  t h e  h e a d is  s t a y ing t o ge t h e r  wit h  

h is / h e r  gir l f r ie nd/ b o y f r ie nd b u t  is  o t h e r wis e  c o ns ide r e d no t  m a r r ie d 
o r  c o h a b it ing ( inf o r m a t io n a b o u t  t h is  o t h e r  p e r s o n is  no t  in t h e  da t a )  

divo r c e d A  du m m y  va r ia b l e  indic a t ing t h a t  t h e  h e a d h a s  b e e n divo r c e d 
s ingl e  A  du m m y  va r ia b l e  indic a t ing t h a t  t h e  h e a d h a s  ne ve r  b e e n m a r r ie d 

b e f o r e  
wido we d A  du m m y  va r ia b l e  indic a t ing t h a t  t h e  h e a d h a s  b e e n wido we d 
s e p a r a t e d A  du m m y  va r ia b l e  indic a t ing t h a t  t h e  h e a d is  s e p a r a t e d a nd no  l o nge r  

l iving wit h  h is  l e ga l  wif e  
m a r r ie d A  du m m y  va r ia b l e  indic a t ing t h a t  t h e  h e a d is  l e ga l l y  m a r r ie d a nd l iving 

wit h  h is  wif e  
c o h a b it  A  du m m y  va r ia b l e  indic a t ing t h a t  t h e  h e a d is  c o h a b it ing wit h  h is  

“ W if e ”  b u t  no t  l e ga l l y  m a r r ie d. T h e  P S I D  c o ns ide r s  s u c h  l o ng t e r m  
c o h a b it ing p e r s o ns  e q u a l l y  t o  l e ga l l y  m a r r ie d wive s  a nd c o l l e c t s  da t a  
s im il a r l y . 

h a ve 2  E it h e r  m a r r ie d o r  c o h a b it  is  t r u e . A  du m m y  u s e d t o  indic a t e  2  p e r s o n 
( “ h u s b a nd-wif e ” )  l e d f a m il y  u nit s . 

divs e p  E it h e r  divo r c e d o r  s e p a r a t e d. A  du m m y  u s e d t o  indic a t e  p e r s o ns  
divo r c e d o r  s e p a r a t e d ( b u t  c o u l d b e  c o h a b it ing wit h  s o m e o ne  e l s e )  

we igh t  A  f a m il y  we igh t  p r o vide d b y  t h e  P S I D  
k ids 0 _ 5 ,  k ids 6 _ 1 3 ,  
k ids 1 4 _ 1 7  

N u m b e r  o f  c h il dr e n c u r r e nt l y  s t a y ing in t h e  f a m il y  u nit  o f  t h e  
r e s p e c t ive  a ge s  

k ids 0 _ 5 _ 2 ,  k ids 6 _ 1 3 _ 2 ,  
k ids 1 4 _ 1 7 _ 2  

S q u a r e  o f  t h e  a b o ve  
h no nl y ,  wno nl y ,  o f u m no nl y  I n $ ’ 0 0 0 . N o n l a b o r  inc o m e  o f  h e a d,  wif e ,  a nd O F U M . C o ns is t s  o f  

t h e  c o m p o ne nt  p a r t s  b e l o w. 
h a s s e t y ,  wa s s e t y ,  
o f u m a s s e t y  

I n $ ’ 0 0 0 . A s s e t  inc o m e  o f  h e a d,  wif e ,  a nd O F U M . C o ns is t s  o f  t h e  
f o l l o wing 2  c o m p o ne nt  p a r t s . 

h p a r t a s s e t y ,  wp a r t a s s e t y  I n $ ’ 0 0 0 . H e a d a nd wif e ’ s  p a r t  o f  a s s e t  inc o m e  f r o m  b u s ine s s ,  m a r k e t  
ga r de ning,  r o o m e r s / b o a r de r s .  

h o wna s s e t y ,  wo wna s s e t y  I n $ ’ 0 0 0 . H e a d a nd wif e ’ s  a s s e t  inc o m e  f r o m  r e nt ,  int e r e s t ,  divide nd,  
t r u s t  f u nd,  a l im o ny  a nd r o y a l t ie s . 

h t r a ns f e r y ,  wt r a ns f e r y  I n $ ’ 0 0 0 . G o ve r nm e nt  a nd p r iva t e  t r a ns f e r  inc o m e . 
o f u m a s s e t y ,  o f u m t r a ns f e r y  I n $ ’ 0 0 0 . C o m p o ne nt s  o f  O F U M  no n l a b o u r  inc o m e . 
h o nl y ,  wo nl y ,  f nl y  I n $ ’ 0 0 0 . S u m  o f  no n l a b o u r  inc o m e  o f  o t h e r  t h a n t h e  h e a d,  o t h e r  

t h a n t h e  wif e ,  o r  o f  t h e  e nt ir e  f a m il y  u nit  r e s p e c t ive l y . 
f l y ,  f nl y ,  f t y   I n $ ’ 0 0 0 . F a m il y  l a b o u r ,  no n-l a b o u r ,  a nd t o t a l  inc o m e  r e s p e c t ive l y  
f l y p p ,  f nl y p p ,  f t y p p  I n $ ’ 0 0 0 . P e r  c a p it a  va l u e s  o f  a b o ve  
 


