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Paper	for	presentation (I)

Kristin	F.	Butcher	&	Anne	Case:	« The	Effect	of	Sibling	Sex	
Composition	on	Women’s	Education	and	Earnings »,	Quarterly	
Journal	of	Economics	1992.

Find	that	women’s	education	in	the	US	between	1920	and	1965	
was	systematically	affected	by	sex	composition	of	a	woman’s	
siblings	– women	raised	with	boys	received	more	education	than	
women	raised	with	girls

Sex	composition	of	siblings	is	likely	therefore	to	be	a	good	
instrument	for	education	in	earnings	equations

Instrumenting	raises	estimates	of	returns	to	women’s	education
2



Why	should	sibling	sex	composition	matter?

If	returns to	education differ for	boys	and	girls,	they will receive
different education levels,	but	these will be independent of	siblings

Through budget	constraints in	the	presence of	limits on	the	
family’s	ability to	borrow:	if	boys	receive more	education than
girls,	then girls	raised with boys	should have	fewer resources for	
their own education

Through within-family inequality aversion	coupled with
preferences for	higher education for	boys

Through family socialization – girls	may be more	assertive	if	raised
with brothers,	or	parents	may group	their aspirations
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Data

Panel	Study	of	Income	Dynamics	(PSID)

National	Longitudinal	Survey	of	Women	(NLSW)

Current	Population	Survey	(CPS)
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From	family	size	to	sibling	sex	composition

• The	effects	of	sibling	numbers	suggest	budget	constraints	may	play	
an	important	role	in	educational	decisions

• In	principle	we	would	expect	women	with	sisters	to	have	more	
education,	controlling	for	total	family	size

• That	is	not	what	the	estimates	show
• Similarly,	if	the	explanation	were	intra-household	inequality	

aversion,	we	would	expect	sibling	sex	composition	to	impact	boys’
education	as	well;	that	is	not	what	we	find

• Other	estimates	not	reported	suggest	that	childhood	socialization	
is	not	the	explanation	(older	brothers	have	no	greater	impact	than	
younger	brothers)

• A	reference	group	model	is	more	consistent	with	these	findings
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Can	sibling	sex	composition	be	a	good	instrument	
for	labor	market	outcomes?

• It	clearly	has	a	significant	explanatory	effect	on	women’s	
education

• To	be	a	valid	instrument	it	would	have	to	be	uncorrelated	with	
labor	market	outcomes	except	via	education

• Table	VII	suggests	that	it	is	not	correlated	with	labor	market	
participation

• This	does	not	show	that	it	is	uncorrelated	with	factors	(eg	
personality	characteristics)	that	affect	earnings,	but	it	at	least	rules	
out	some	rather	obvious	channels	of	influence
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Why	should	instrumenting	increase	the	estimated	
return	to	education?

• If	there	is	a	bias	due	to	the	effect	of	unobserved	ability,	this	would	
normally	bias	returns	upward	(higher	ability	students	obtain	more	
education)

• Alternatively	attenuation	bias	due	to	measurement	error	in	the	
education	variable	may	be	responsible

• How	big	does	the	measurement	error	have	to	be	to	halve	the	
coefficient?	If	it’s	the	only	regressor,	measurement	error	would	
have	to	account	for	half	the	variance,	which	is	implausible

• If	other	covariates	are	correlated	with	the	true	component	of	
schooling	they	may	absorb	part	of	the	signal

• Still,	the	effect	of	instrumenting	is	large	– the	authors	suggest	that	
ability	bias	may	be	attenuating	rather	than	increasing	the	
coefficient	estimate
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Paper	for	presentation (II)

• Christina	Paxson:	“Using	Weather	Variability	to	
Estimate	the	response	of	Savings	to	Transitory	Income	
in	Thailand”,	American	Economic	Review 1992.

• Directly	estimates	transitory	income	in	order	to	
compare	savings	responses	to	transitory	versus	
permanent	income.

• Finds	that	households	save	significantly	more	out	of	
transitory	than	out	of	permanent	income.

• Also	contributes	to	improved	methods	of	measuring	
savings	in	household	surveys	in	developing	countries.
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The	  permanent	  income	  hypothesis	  

!   Underlying	  idea	  very	  simple:	  concavity	  of	  u,lity	  func,on	  in	  
consump,on	  implies	  that	  any	  income	  that	  arrives	  in	  one	  period	  
only	  will	  yield	  higher	  u,lity	  if	  the	  consump,on	  is	  “smoothed”	  
across	  periods	  

!   Although	  concavity	  is	  rarely	  discussed	  in	  detail,	  it	  is	  not	  an	  
incontrover,ble	  assump,on	  (why	  not?)	  

!   Life-‐cycle	  hypothesis	  addi,onally	  implies	  that,	  modulo	  uncertainty	  
about	  length	  of	  life,	  individuals	  will	  aim	  to	  consume	  all	  income	  over	  
life	  ,me	  

!   Again,	  not	  incontrover,ble	  –	  what	  about	  bequests?	  
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The	  permanent	  income	  hypothesis	  (II)	  
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!   Suppose	  savings	  are	  a	  linear	  func,on	  of	  permanent	  and	  transitory	  
income	  as	  follows	  (consistent	  with	  CARA	  or	  quadra,c	  u,lity	  and	  
normally	  distributed	  income):	  

!   The	  permanent	  income	  hypothesis	  implies	  that	  

!   But	  variance	  has	  an	  ambiguous	  effect	  (CARA	  u,lity	  implies	  it	  is	  
posi,ve,	  quadra,c	  u,lity	  that	  it	  is	  zero).	  	  	  

€ 

(1)    Sirt = α0 +Yirt
Pα1 +Yirt

Tα2 +VARirα3 +Wirtα4 +ε irt

€ 

α1 ≈ 0,α2 ≈1



Defining	  permanent	  and	  transitory	  income	  

!   Es,ma,ng	  permanent	  income	  is	  very	  difficult,	  so	  transitory	  income	  
is	  es,mated	  directly	  through	  influence	  of	  known	  transitory	  variable	  
(rainfall	  devia,ons	  from	  regional	  mean)	  

!   Let	  permanent	  and	  transitory	  income	  be	  respec,vely	  

!   Yielding	  total	  income	  given	  by	  

5 € 

(2)    Yirt
P = βt

P + β0r + Xirt
P β1 +ε irt

P

(3)    Yirt
T = βt

T + Xrt
Tβ2 +ε irt

T

€ 

(4)    Yirt = βt + β0r + Xirt
P β1 + Xrt

Tβ2 +ε irt



!   We	  can	  then	  write	  the	  structural	  and	  reduced	  form	  equa,ons	  for	  
savings	  as	  follows:	  

!   No,ce	  that	  the	  region	  fixed	  effects	  absorb	  the	  variance	  term,	  and	  
the	  demographic	  variables	  W	  are	  absorbed	  in	  the	  XT	  	  
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(5)    Sirt = α0t + β0r + Xirt
P β1[ ]α1

+ Xrt
Tβ2[ ]α2 +VARirα3 +Wirtα4 + uirt

(6)    Sirt = γ t + γ 0r + Xirt
P γ1 + Xrt

Tγ 2 + virt

Defining	  permanent	  and	  transitory	  income	  (II) 



Es,ma,on	  issues	  

!   To	  dis,nguish	  transitory	  rainfall	  from	  region-‐specific	  effects,	  need	  
at	  least	  two	  periods	  of	  data	  

!   Measurement	  error	  will	  be	  a	  big	  issue,	  both	  for	  income	  and	  for	  
savings	  since	  savings	  are	  measured	  as	  the	  difference	  between	  
income	  and	  consump,on	  –	  thus	  the	  errors	  in	  income	  and	  savings	  
will	  be	  correlated	  

!   Also	  savings	  will	  tend	  to	  be	  biased	  downwards	  if	  infla,on	  is	  not	  
taken	  into	  account,	  since	  consump,on	  measured	  more	  recently	  
than	  income	  
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Es,ma,on	  issues	  (II)	  

!   Two	  dis,nct	  strategies	  for	  es,ma,ng	  equa,on	  (5)	  

!   Two-‐step	  procedure	  consists	  of	  es,ma,ng	  (4)	  and	  using	  the	  
predicted	  es,mates	  of	  permanent	  and	  transitory	  income	  as	  
regressors	  in	  place	  of	  the	  X	  variables	  in	  (5)	  

!   Residual	  from	  es,mate	  of	  (4)	  is	  also	  included	  as	  regressor	  (called	  
“unexplained	  income”	  –	  NOT	  the	  same	  as	  transitory	  income,	  
because	  includes	  error	  terms	  from	  both	  equa,ons).	  Its	  coefficient	  
should	  therefore	  lie	  between	  the	  values	  of	  the	  two	  others	  

!   Alterna,ve	  es,ma,on	  strategy	  is	  simultaneous	  es,ma,on	  using	  
maximum	  likelihood	  
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Note that savings still seem implausibly low after adjustment  
– so some income under-reporting seems likely 



Data	  

•  Sample	  of	  rice	  farmers	  from	  central,	  north	  and	  
northeastern	  Thailand	  in	  1975/6,	  1981	  and	  1986	  

•  Data	  on	  regional	  rainfall	  1951-‐1985;	  rainfall	  does	  not	  
seem	  to	  be	  serially	  correlated	  

•  Rainfall	  devia,ons	  are	  calculated	  from	  means	  for	  each	  
agricultural	  season:	  
–  Season	  1:	  off-‐season	  
–  Season	  2:	  plan,ng	  
–  Season	  3:	  growing	  
–  Season	  4:	  harvest	  
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Similar effects on income and saving 





Implica,ons	  

•  Propensity	  to	  save	  out	  of	  transitory	  income	  are	  high	  
(and	  hypothesis	  that	  they	  are	  equal	  to	  one	  cannot	  be	  
rejected)	  

•  Propensity	  to	  save	  out	  of	  permanent	  income	  are	  
significantly	  lower,	  but	  s,ll	  significantly	  posi,ve	  

•  Propensity	  to	  save	  out	  of	  unexplained	  income	  seem	  
very	  sensi,ve	  to	  measurement	  error	  (since	  SAV3	  –	  a	  
measure	  of	  financial	  saving	  –	  is	  measured	  with	  larger	  
error)	  

•  Effect	  of	  rainfall	  variance	  on	  saving	  ambiguous	  
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