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h
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 m
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 b
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 m
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d
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b
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p
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 c
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 c
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∀
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 c
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 c
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 d
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h
e 

n
u

m
b

er
 o

f 
ch

il
d
re

n
 i

n
cr

ea
se

s 
th
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 c
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 m
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p
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at
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b
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e 

p
ro

b
ab

il
it

y
 o

f 
p
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h
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p
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 c
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 p
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d
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n
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h
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b
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p
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re
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b
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b
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n
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 c
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h
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 o
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 m
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∀
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 d

et
er

m
in

ed
, 

w
h
er

ea
s 

in
d
iv

id
u
al

 i
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ra
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u
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 o
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 d
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 p
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 f
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m
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b
le

m
 

o
f 

la
b

o
u

r-
co

n
su

m
p

ti
o
n
 

d
ec

is
io

n
s.
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at
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h
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 t
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h
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 c
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h
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 b
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h
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at
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h
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h
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u
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h
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p
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 d
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h
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h
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b
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h
e 

fe
rt

il
it

y
 p

ar
am

et
er

 w
er

e 
th

at
 o

f 
t’

, 

w
e 

fo
ll

o
w

ed
 t

h
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p
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b
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im

u
la

te
 c

h
an

g
es

 i
n
 t

h
e 

n
u
m

b
er

 o
f 

ch
il

d
re

n
 a

s 
a 

co
n
se

q
u
en

ce
 o

n
ly

 

in
 t

h
e 

p
ar

am
et

er
s 

o
f 

fe
rt

il
it

y
, 

it
 i

s 
n
ec

es
sa

ry
 t

o
 k

ee
p

 u
n
o
b
se

rv
ab

le
 f

ac
to

rs
 f

ix
ed

. 
T

o
 d

o
 t

h
is

, 

th
ey

 c
h

ar
ac

te
ri

ze
 e

ac
h
 h

o
u
se

h
o
ld

 b
y
 t

h
e 

q
u

an
ti

le
 i

t 
o
cc

u
p

ie
s 

in
 t

h
e 

d
is

tr
ib

u
ti

o
n
 o

f 
ch

il
d
re

n
 

in
 y

ea
r 
t.

 T
h
e 

si
m

u
la

te
d

 n
u
m

b
er

 o
f 

ch
il

d
re

n
 f

o
r 

ea
ch

 h
o
u
se

h
o

ld
 w

il
l 

b
e 

th
e 

o
n
e 

th
at

 p
la

ce
s 

it
 

in
 t

h
e 

sa
m

e 
q

u
an

ti
le

 o
f 

th
e 

d
is

tr
ib

u
ti

o
n
 o

f 
ch

il
d
re

n
 w

it
h
 t

h
e 

re
le

v
an

t 
p

ar
am

et
er

s 
o
f 
t’

, 

co
n
d
it

io
n
al

 o
n

 t
h
e 

o
b

se
rv

ab
le

 c
h

ar
ac

te
ri

st
ic

s 
in

 t
. 

T
h
is

 w
as

 t
h

e 
st

ra
te

g
y
 a

d
o
p

te
d
 i

n
 t

h
is

 

re
se

ar
ch

. 
T

h
e 

m
o
d

el
li

n
g
 
an

d
 
es

ti
m

at
io

n
 

o
f 

eq
u
at

io
n
 
(4

4
) 

is
 
ca

re
fu

ll
y
 

ex
p

la
in

ed
 
in

 
th

e 

fo
ll

o
w

in
g
 s

ec
ti

o
n
. 

 T
h

e 
co

m
b

in
at

io
n
 o

f 
eq

u
at

io
n
s 

(3
5

) 
to

 (
3
8
) 

an
d
 (

4
4
) 

im
p

li
es

 t
h
at

 h
o
u
se

h
o
ld

 i
n
co

m
e 

d
ep

en
d
s 

o
n

 t
h
e 

fo
ll

o
w

in
g
 v

ar
ia

b
le

s 
an

d
 p

ar
am

et
er

s:
 

 

(
)

h
i

Z
C
h

X
X

Y
F

y
h
t

it
it

t
t

t
t

h
t

h
t

it
it

N
L

it
h
t

∈
∀

=
3

2
1

2
1

,
,

,
,

,
,

,
,

,
,

,
ε

ε
ε

η
λ

γ
β

 
 

(4
6
) 

 w
h

er
e 
X

 a
n
d
 Z

 m
ay

 h
av

e 
v
ar

ia
b

le
s 

in
 c

o
m

m
o
n
. 

   
  

  
  
  

  
  
  

  
  
  
  

  
  
  

  
  
  
  

  
  
  

  
  
 

1
1
 T

h
e 

lo
g
 l

ik
el

ih
o

o
d

 o
f 

th
is

 r
eg

re
ss

io
n
 m

o
d

el
 c

o
m

b
in

es
 t

h
e 

cl
as

si
ca

l 
re

g
re

ss
io

n
 f

o
r 

th
e 

n
o

n
 l

im
it

 o
b

se
rv

at
io

n
s 

(p
o

si
ti

v
e 

h
o

u
rs

) 
an

d
 
th

e 
p

ro
b

ab
il

it
y
 
o

f 
p

ar
ti

ci
p

at
io

n
 
fo

r 
th

e 
li

m
it

 
o

b
se

rv
at

io
n
s 

(i
n
d

iv
id

u
al

s 
n
o

t 
w

o
rk

in
g
) 

(G
re

en
e,

 2
0

0
0
).
  

 



  

1
4

T
h

e 
ch

an
g
e 

o
f 

so
m

e 
o
f 

th
e 

p
ar

am
et

er
s 

in
 t

h
is

 e
q

u
at

io
n
 a

ll
o

w
s 

si
m

u
la

ti
n
g
 i

n
co

m
es

. 
In

 o
u
r 

ca
se

, 
w

e 
w

o
u
ld

 l
ik

e 
to

 s
im

u
la

te
 t

h
e 

n
u
m

b
er

 o
f 

ch
il

d
re

n
 t

h
at

 h
o
u
se

h
o
ld

 h
 i

n
 y

ea
r 
t 

w
o
u
ld

 

h
av

e 
if

 f
er

ti
li

ty
 p

ar
am

et
er

s 
w

er
e 

th
at

 o
f 

y
ea

r 
t’

, 
th

at
 i

s 
)

(
' t

h
t

C
h

η
. 
 

O
n

ce
 t

h
e 

co
u
n

te
rf

ac
tu

al
 n

u
m

b
er

 o
f 

ch
il

d
re

n
 

)
(

' t
h
t

C
h

η
is

 e
st

im
at

ed
, 

p
er

 c
ap

it
a 

h
o

u
se

h
o
ld

 

in
co

m
e 

in
 e

q
u

at
io

n
 (

2
) 

h
as

 t
o
 b

e 
re

ca
lc

u
la

te
d
, 

as
 t

h
e 

d
en

o
m

in
at

o
r 

ch
an

g
es

. 
T

h
e 

ch
an

g
e 

in
 

in
co

m
e 

d
is

tr
ib

u
ti

o
n

 r
es

u
lt

in
g
 o

f 
th

is
 c

h
an

g
e 

in
 t

h
e 

n
u
m

b
er

 o
f 

ch
il

d
re

n
 i

s 
ca

ll
ed

 d
ir
ec
t-
si
ze
 

ef
fe
ct

. 
It

 r
ef

le
ct

s 
th

e 
co

n
tr

ib
u
ti

o
n
 o

f 
th

e 
ch

an
g
e 

in
 f

er
ti

li
ty

 p
ar

am
et

er
s 
η
 t

o
 t

h
e 

ch
an

g
e 

in
 

in
co

m
e 

d
is

tr
ib

u
ti

o
n
 t

h
ro

u
g
h
 t

h
e 

d
ir

ec
t 

ch
an

n
el

, 
th

e 
ch

an
g
e 

in
 t

h
e 

n
u
m

b
er

 o
f 

h
o
u
se

h
o
ld

 

m
em

b
er

s.
  

T
h

e 
se

co
n

d
 s

te
p

 c
o

n
si

st
s 

o
n

 e
st

im
at

in
g
 t

h
e 

h
o
u
rs

 o
f 

w
o
rk

 u
si

n
g
 t

h
e 

co
u
n
te

rf
ac

tu
al

 n
u
m

b
er

 

o
f 

ch
il

d
re

n
. 

W
it

h
 a

 d
if

fe
re

n
t 

n
u
m

b
er

 o
f 

ch
il

d
re

n
, 

h
o

u
rs

 o
f 

w
o
rk

 o
f 

in
d
iv

id
u
al

s 
w

il
l 

ch
an

g
e 

an
d
 t

h
is

 w
il

l 
im

p
ly

 d
if

fe
re

n
t 

in
d
iv

id
u
al

 a
n

d
 h

o
u
se

h
o
ld

 i
n
co

m
e 

(n
u
m

er
at

o
r 

o
f 

(3
4
))

. 
T

h
is

 

im
p

li
es

 c
o

m
p

u
ti

n
g
 t

h
e 

in
co

m
e 

th
at

 a
n
 i

n
d
iv

id
u
al

 o
f 

h
o
u
se

h
o
ld

 h
 w

o
u
ld

 h
av

e 
h

ad
 a

t 
ti

m
e 
t 

if
 

th
e 

la
b

o
u
r 

m
ar

k
et

 p
ar

ti
ci

p
at

io
n

 d
ec

is
io

n
s 

h
ad

 c
h
an

g
ed

 i
n
 r

es
p

o
n
se

 t
o
 t

h
e 

n
u
m

b
er

 o
f 

ch
il

d
re

n
 

si
m

u
la

te
d

 u
si

n
g
 t

h
e 

fe
rt

il
it

y
 p

ar
am

et
er

s 
o
f 

ti
m

e 
t-
1
, 

k
ee

p
in

g
 a

ll
 o

th
er

 t
h
in

g
s 

co
n
st

an
t,

 e
v

en
 

th
e 

n
u
m

b
er

 
o

f 
p

eo
p

le
 

in
 

th
e 

h
o

u
se

h
o
ld

. 
T

h
is

 
si

m
u
la

te
d
 

in
d
iv

id
u

al
 

in
co

m
e 

al
lo

w
s 

to
 

co
m

p
u
te

 a
 s

im
u
la

te
d
 h

o
u
se

h
o
ld

 i
n
co

m
e,

 a
n
d
 t

o
 c

o
m

p
u
te

 t
h
e 

d
is

tr
ib

u
ti

o
n
al

 i
m

p
ac

t 
o
f 

a 

ch
an

g
e 

in
 t

h
e 

h
o
u

rs
 w

o
rk

ed
 b

y
 i

n
d
iv

id
u
al

 i
 c

au
se

d
 b

y
 a

 c
h

an
g
e 

in
 t

h
e 

n
u

m
b

er
 o

f 
ch

il
d
re

n
 

b
et

w
ee

n
 y

ea
rs

 t
 a

n
d
 t
’.

 T
h
e 

fa
m

il
y
 s

iz
e 

in
 t

h
e 

d
en

o
m

in
at

o
r 

is
 k

ep
t 

co
n
st

an
t.

 T
h
is

 e
ff

ec
t 

is
 

ca
ll

ed
 t

h
e 
h
o
u
rs
-s
iz
e 
ef
fe
ct

. 

M
ar

ch
io

n
n

i 
an

d
 G

as
p

ar
in

i 
(2

0
0
7
) 

p
ro

p
o
se

 a
 t

h
ir

d
 s

im
u
la

ti
o
n

 c
o
n
si

st
in

g
 o

f 
co

n
si

d
er

in
g
 t

h
e 

co
u
n
te

rf
ac

tu
al

 d
is

tr
ib

u
ti

o
n
 i

n
 t

im
e 
t 

if
 p

ar
am

et
er

 λ
 t

o
o
k
 t

h
e 

v
al

u
e 

es
ti

m
at

ed
 i

n
 y

ea
r 
t’

. 
T

h
is

 

p
ar

am
et

er
 r

ef
le

ct
s 

th
e 

im
p

ac
t 

o
f 

a 
ch

an
g
e 

in
 t

h
e 

n
u
m

b
er

 o
f 

ch
il

d
re

n
 o

n
 i

n
d
iv

id
u

al
’s

 h
o
u
rs

 o
f 

w
o

rk
. 

T
h

e 
d
is

tr
ib

u
ti

o
n

al
 
im

p
ac

t 
o
f 

ch
an

g
es

 
in

 
th

es
e 

p
ar

am
et

er
s 

o
f 

th
e 

h
o

u
rs

 
o
f 

w
o
rk

 

eq
u
at

io
n
 i

s 
n
am

ed
 h
o
u
rs
-p
a
ra
m
et
er
 e
ff
ec
t.
 

In
 o

rd
er

 t
o

 p
er

fo
rm

 t
h
e 

se
co

n
d
 a

n
d
 t

h
ir

d
 m

ic
ro

-s
im

u
la

ti
o
n
s,

 r
es

u
lt

s 
o

n
 t

h
e 

si
m

u
la

te
d
 h

o
u
rs

 

o
f 

w
o

rk
 f

o
r 

al
l 

in
d
iv

id
u
al

s,
 a

n
d
 t

h
ei

r 
p

re
d
ic

te
d
 w

ag
es

, 
ar

e 
n
ee

d
ed

. 
T

h
is

 i
m

p
li

es
 h

av
in

g
 

re
si

d
u

al
s 

fo
r 

th
e 

h
o
u

rs
 o

f 
w

o
rk

 a
n

d
 t

h
e 

w
ag

e 
eq

u
at

io
n
s 

fo
r 

al
l 

in
d
iv

id
u
al

s.
 T

h
es

e 
re

si
d
u
al

 

te
rm

s 
ar

e 
n
o
t 

av
ai

la
b

le
 

fo
r 

in
d
iv

id
u
al

s 
w

h
o
 

ar
e 

n
o
t 

w
o
rk

in
g
 

at
 

y
ea

r 
t.

 
T

o
 

o
b

ta
in

 
an

 

es
ti

m
at

io
n

 o
f 

re
si

d
u
al

s 
fr

o
m

 b
o
th

 t
h
e 

h
o
u

rs
 o

f 
w

o
rk

 a
n
d
 t

h
e 

w
ag

e 
eq

u
at

io
n
, 

th
ey

 w
er

e 

ra
n
d
o

m
ly

 s
am

p
le

d
 f

ro
m

 t
h
e 

d
is

tr
ib

u
ti

o
n
 o

f 
re

si
d
u
al

s 
(h

o
u
rs

 a
n
d
 w

ag
e)

 f
o
r 

w
o

rk
in

g
 p

eo
p

le
 



  

1
5

at
 
ti

m
e 
t.

 
If

 
th

e 
re

su
lt

in
g
 
p

re
d
ic

ti
o
n
 
fo

r 
y
ea

r 
t 

is
 
n
o
t 

co
n

si
st

en
t 

w
it

h
 
th

e 
p

ar
ti

ci
p

at
io

n
 

b
eh

av
io

u
r 

o
f 

th
e 

in
d
iv

id
u
al

 i
n
 y

ea
r 
t,

 t
h
es

e 
re

si
d

u
al

s 
w

er
e 

d
is

ca
rd

ed
. 

T
h
e 

p
ro

ce
ss

 g
o
es

 o
n

 

u
n

ti
l 

co
n
v

er
g
en

ce
 w

as
 a

ch
ie

v
ed

. 
  

 2
.2
 F
er
ti
li
ty
 d
ec
is
io
n
s 

 T
o

 p
er

fo
rm

 t
h
es

e 
si

m
u
la

ti
o
n

s 
it

 i
s 

n
ec

es
sa

ry
 t

o
 e

st
im

at
e 

fe
rt

il
it

y
 a

n
d
 l

ab
o
u

r 
in

co
m

e 
m

o
d
el

s.
 

In
 
th

e 
fo

ll
o
w

in
g
 
p

ar
ag

ra
p

h
s 

w
e 

d
is

cu
ss

 
th

e 
is

su
es

 
re

la
te

d
 
to

 
th

e 
m

o
d
el

li
n

g
 
o
f 

fe
rt

il
it

y
 

d
ec

is
io

n
s.

1
2
 

T
h

e 
v

ar
ia

b
le

 C
h
i,

 t
h
at

 r
ef

le
ct

s 
th

e 
n
u
m

b
er

 o
f 

ch
il

d
re

n
 e

v
er

 b
o

rn
 b

y
 w

o
m

an
 i
 (

o
r 

th
e 

n
u
m

b
er

 

o
f 

ch
il

d
re

n
 i

n
 t

h
e 

h
o
u
se

h
o
ld

 i
n
 o

u
r 

ca
se

),
 m

u
st

 b
e 

a 
n
o
n
-n

eg
at

iv
e 

in
te

g
er

 m
=

0
,1

,2
…

…
 F

o
r 

th
is

 r
ea

so
n

, 
th

e 
u
se

 o
f 

co
u
n
t 

d
at

a 
m

o
d
el

s 
fo

r 
th

is
 d

ep
en

d
en

t 
v

ar
ia

b
le

 h
as

 b
ee

n
 r

ec
o
m

m
en

d
ed

 

in
 t

h
e 

li
te

ra
tu

re
, 

as
 t

h
ey

 p
ro

v
id

e 
b

et
te

r 
sp

ec
if

ic
at

io
n
s 

th
an

 l
in

ea
r 

m
o

d
el

s 
fo

r 
d
em

o
g
ra

p
h
ic

 

d
at

a 
(W

in
k
el

m
an

n
 a

n
d

 Z
im

m
er

m
an

n
, 

1
9
9

4
; 

W
an

g
 a

n
d
 
F

am
o

y
e,

 1
9
9
7
; 

M
el

k
er

ss
o
n
 a

n
d
 

R
o

o
th

, 
2
0

0
0
, 

am
o

n
g
 o

th
er

s)
. 

In
 s

p
it

e 
o
f 

th
at

, 
so

m
e 

em
p

ir
ic

al
 r

es
ea

rc
h
 i

s 
b

as
ed

 o
n

 O
L

S
 

es
ti

m
at

io
n

 o
f 

fe
rt

il
it

y
 e

q
u
at

io
n
s,

 a
s 

au
th

o
rs

 a
rg

u
e 

th
at

 r
es

u
lt

s 
d
o
 n

o
t 

d
if

fe
r 

co
n
si

d
er

ab
ly

 

(K
la

w
o
n
. 

an
d

 
T

ie
fe

n
th

al
er

, 
2
0
0

1
; 

V
el

o
so

, 
1
9

9
9

; 
am

o
n
g

 
o
th

er
s)

1
3
. 

M
u
lt

in
o
m

ia
l 

lo
g
it

 

sp
ec

if
ic

at
io

n
 o

f 
fe

rt
il

it
y
 d

ec
is

io
n
s 

is
 a

ls
o
 f

o
u
n
d
 i

n
 t

h
e 

ec
o
n
o

m
ic

 l
it

er
at

u
re

 (
se

e 
fo

r 
ex

am
p

le
 

F
er

re
ir

a 
an

d
 L

ei
te

 2
0
0

2
).

 N
ev

er
th

el
es

s,
 c

o
u
n
t 

d
at

a 
m

o
d
el

s 
ar

e 
th

e 
m

o
st

 e
x

te
n
d
ed

 i
n
 t

h
e 

d
em

o
g
ra

p
h
ic

 a
n
d
 e

co
n
o

m
ic

 l
it

er
at

u
re

. 

A
m

o
n

g
 t

h
e 

co
u
n
t 

d
at

a 
m

o
d

el
s 

m
o

re
 o

ft
en

 u
se

d
 t

o
 m

o
d
el

 f
er

ti
li

ty
 a

re
 t

h
e 

st
an

d
ar

d
 P

o
is

so
n

 

an
d
 t

h
e 

n
eg

at
iv

e 
b

in
o
m

ia
l.

  

T
h

e 
sp

ec
if

ic
at

io
n
 

o
f 

fe
rt

il
it

y
 

eq
u

at
io

n
s 

th
ro

u
g
h

 
st

an
d
ar

d
 

P
o
is

so
n
 

re
g
re

ss
io

n
 

h
as

 
so

m
e 

ad
v
an

ta
g
es

. 
F

ir
st

, 
it

 c
ap

tu
re

s 
th

e 
d
is

cr
et

e 
an

d
 n

o
n
 n

eg
at

iv
e 

n
at

u
re

 o
f 

d
at

a,
 a

n
d

 s
ec

o
n
d
, 

it
 

al
lo

w
s 

in
fe

re
n

ce
 t

o
 b

e 
d

ra
w

n
 o

n
 t

h
e 

p
ro

b
ab

il
it

y
 o

f 
ev

en
t 

o
cc

u
rr

en
ce

. 
In

 t
h
is

 w
ay

, 
it

 a
cc

o
u
n
ts

 

fo
r 

th
e 

h
et

er
o
sc

ed
as

ti
c 

an
d
 s

k
ew

ed
 d

is
tr

ib
u

ti
o
n
 i

n
h
er

en
t 

in
 n

o
n
-n

eg
at

iv
e 

d
at

a,
 a

n
d
 a

tt
ri

b
u
te

s 

a 
n

o
n

 n
eg

li
g
ib

le
 p

ro
b

ab
il

it
y
 t

o
 t

h
e 

o
u
tc

o
m

e 
ze

ro
. 

 

  
  

  
  
  

  
  
  

  
  
  
  

  
  
  

  
  
  
  

  
  
  

  
  
 

1
2
 F

er
ti

li
ty

 s
tu

d
ie

s 
al

so
 a

n
al

y
ze

 t
h
e 

ti
m

in
g
 a

n
d

 s
p

ac
in

g
 o

f 
b

ir
th

s,
 
m

o
d

el
li

n
g
 f

er
ti

li
ty

 d
y
n
am

ic
s.

 T
h
e 

d
at

a 

re
q

u
ir

em
en

ts
 f

o
r 

th
is

 t
y
p

e 
o

f 
st

u
d

y
 a

re
 h

ig
h
. 

1
3
 
N

g
u

y
en

-D
in

h
 
(1

9
9

7
) 

m
en

ti
o

n
s 

a 
re

v
ie

w
 
m

ad
e 

b
y
 
C

o
ch

ra
n
e 

(1
9

8
3

) 
th

at
 
fi

n
d

s 
d

o
ze

n
s 

o
f 

le
as

t 
sq

u
ar

es
 

es
ti

m
at

io
n

s 
o

f 
fe

rt
il

it
y
. 

 



  

1
6

T
h

e 
P

o
is

so
n
 r

eg
re

ss
io

n
 m

o
d
el

 s
p

ec
if

ie
s 

th
at

 e
ac

h
 C
h
i 
is

 d
ra

w
n
 f

ro
m

 a
 P

o
is

so
n

 d
is

tr
ib

u
ti

o
n
 

w
it

h
 
p

ar
am

et
er

 
η
i,

 
w

h
ic

h
 
is

 
re

la
te

d
 
to

 
th

e 
re

g
re

ss
o
rs

 
Z

. 
 
T

h
e 

P
o

is
so

n
 
d
en

si
ty

 
ca

n
 
b

e 

ex
p

re
ss

ed
 a

s:
 

 

!
/

)
ex

p
(

(
i

ch i
i

i
i

ch
Z

ch
f

i
η

η−
=

 
 

 
 

 
(4

0
) 

w
h

er
e 

)
(

i
i

i
x

C
h

E
=

η
is

 
th

e 
ex

p
ec

te
d
 

n
u
m

b
er

 
o
f 

ch
il

d
re

n
, 

co
n
d
it

io
n
al

 
o
n
 

in
d
iv

id
u
al

 

ch
ar

ac
te

ri
st

ic
s 

o
f 

w
o
m

an
 (
x i

).
  

T
h
e 

co
n
d
it

io
n
al

 m
ea

n
 i

s 
eq

u
al

 t
o
 t

h
e 

co
n
d
it

io
n
al

 v
ar

ia
n
ce

 i
n
 t

h
e 

P
o
is

so
n
 d

is
tr

ib
u
ti

o
n
: 

 

i
i

i
i

i
x

C
h

V
x

C
h

E
η

=
=

)
(

)
(

  
 

 
 

 
(4

1
) 

 T
h
e 

p
ro

p
er

ty
 o

f 
eq

u
al

it
y
 o

f 
th

e 
m

ea
n
 a

n
d
 v

ar
ia

n
ce

 o
f 

a 
P

o
is

so
n
 d

is
tr

ib
u
te

d
 v

ar
ia

b
le

 r
es

u
lt

s 

fr
o
m

 t
h
e 

as
su

m
p
ti

o
n
 o

f 
in

d
ep

en
d
en

ce
 a

m
o
n

g
 e

v
en

ts
. 

T
h
e 

P
o
is

so
n
 m

o
d
el

 i
s 

si
m

p
ly

 a
 l

o
g
 

li
n
ea

r 
re

g
re

ss
io

n
 a

n
d
 c

an
 b

e 
es

ti
m

at
ed

 b
y
 t

h
e 

m
ax

im
u
m

 l
ik

el
ih

o
o
d
 m

et
h
o
d
 (

G
re

en
e,

 2
0
0
0
).

 

A
s 

m
en

ti
o
n
ed

, 
th

e 
m

ai
n
 d

is
ad

v
an

ta
g
e 

o
f 

th
e 

P
o
is

so
n
 r

eg
re

ss
io

n
 i

s 
th

at
 i

t 
im

p
li

es
 a

n
 e

q
u
i-

d
is

p
er

si
o
n
 c

o
n
d
it

io
n
, 

w
h
ic

h
 t

u
rn

s 
o
u
t 

to
 b

e 
v
er

y
 r

es
tr

ic
ti

v
e,

 a
s 

it
 m

ay
 n

o
t 

b
e 

v
er

if
ie

d
 b

y
 d

at
a 

o
f 

co
m

p
le

te
d
 

fe
rt

il
it

y
. 

If
 

th
e 

v
ar

ia
n

ce
 

is
 

n
o
t 

eq
u
al

 
to

 
th

e 
m

ea
n
 

(i
f 

ev
en

ts
 

ar
e 

n
o
t 

in
d
ep

en
d
en

t)
, 

th
e 

es
ti

m
at

es
 i

n
 P

o
is

so
n
 r

eg
re

ss
io

n
 m

o
d
el

s 
ar

e 
st

il
l 

co
n
si

st
en

t 
b
u
t 

in
ef

fi
ci

en
t,

 

an
d
 s

o
 i

n
fe

re
n
ce

 b
as

ed
 o

n
 t

h
e 

es
ti

m
at

ed
 s

ta
n
d
ar

d
 e

rr
o
rs

 i
s 

n
o
t 

v
al

id
. 

N
o

n
 v

al
id

it
y
 o

f 
th

e 

eq
u
i-

d
is

p
er

si
o
n
 p

ro
p
er

ty
 i

m
p
li

es
 t

h
at

 e
v
en

ts
 d

o
 n

o
t 

o
cc

u
r 

ra
n
d
o
m

ly
 o

v
er

 t
im

e,
 b

u
t 

th
at

 

o
cc

u
rr

en
ce

s 
in

fl
u
en

ce
 t

h
e 

p
ro

b
ab

il
it

y
 o

f 
fu

tu
re

 o
cc

u
rr

en
ce

s.
  

D
ev

ia
ti

o
n
 

fr
o
m

 
th

is
 

eq
u
i-

d
is

p
er

si
o
n
 

p
ro

p
er

ty
 

is
 

ca
ll

ed
 

o
v
er

-d
is

p
er

si
o
n
 

w
h
en

 

)
(

)
(

i
i

i
i

x
C
h

V
x

C
h

E
<

 a
n
d
 u

n
d
er

-d
is

p
er

si
o
n
 w

h
en

 
)

(
)

(
i

i
i

i
x

C
h

V
x

C
h

E
>

. 
O

v
er

-d
is

p
er

si
o
n

 

is
 t

h
e 

co
n
se

q
u
en

ce
 o

f 
p
o

si
ti

v
e 

co
rr

el
at

io
n
 a

m
o
n
g
 e

v
en

ts
, 

w
h
il

e 
n
eg

at
iv

e 
co

rr
el

at
io

n
 c

au
se

s 

u
n
d
er

-d
is

p
er

si
o
n

1
4
. 
 

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
 

1
4
 N

g
u

y
en

-D
in

h
 (

1
9

9
7

) 
re

p
o

rt
s 

th
at

 o
v
er

-d
is

p
er

si
o

n
 i

s 
m

o
re

 c
o

m
m

o
n
 i

n
 r

ea
l 

d
at

a,
 w

h
il

e 
u

n
d

er
-d

is
p

er
si

o
n
 i

s 

ra
re

. 
H

o
w

ev
er

, 
h
e 

st
at

es
, 

re
se

ar
ch

er
s 

u
si

n
g

 d
em

o
g
ra

p
h
ic

 d
at

a 
h
av

e 
fo

u
n
d

 e
v

id
en

ce
 o

f 
b

o
th

 u
n
d

er
 a

n
d

 o
v
er

 

d
is

p
er

si
o

n
. 

W
in

k
el

m
an

n
 

an
d

 
Z

im
m

er
m

an
n
 

(1
9

9
5

) 
ar

g
u
e 

th
at

 
o

v
er

d
is

p
er

si
o

n
 

is
 

p
re

d
o

m
in

an
t 

in
 

p
ra

ct
ic

al
 

ap
p

li
ca

ti
o

n
s.

  

 



  

1
7

B
ec

au
se

 o
f 

th
e 

re
st

ri
ct

iv
e 

as
su

m
p
ti

o
n
 o

f 
eq

u
i-

d
is

p
er

si
o
n
 o

f 
th

e 
P

o
is

so
n
 d

is
tr

ib
u
ti

o
n
, 

so
m

e 

au
th

o
rs

 
p
re

fe
r 

to
 

m
o
d
el

 
fe

rt
il

it
y
 

th
ro

u
g
h
 

a 
n
eg

at
iv

e 
b
in

o
m

ia
l 

d
is

tr
ib

u
ti

o
n
, 

w
h
ic

h
 

is
 

ch
ar

ac
te

ri
ze

d
 
b

y
 
a 

g
re

at
er

 
v
ar

ia
n

ce
 
th

an
 
a 

P
o
is

so
n
 
w

it
h
 
th

e 
sa

m
e 

m
ea

n
. 

T
h
e 

n
eg

at
iv

e 

b
in

o
m

ia
l 

m
o
d
el

 i
s 

th
e 

m
o
st

 c
o
m

m
o
n
 a

lt
er

n
at

iv
e 

to
 t

h
e 

P
o
is

so
n
 m

o
d
el

, 
an

d
 a

ri
se

s 
fr

o
m

 a
 

n
at

u
ra

l 
fo

rm
u
la

ti
o
n
 o

f 
cr

o
ss

-s
ec

ti
o
n
 h

et
er

o
g
en

ei
ty

. 
T

h
e 

m
o
d
el

 i
s 

a 
g
en

er
al

iz
at

io
n
 o

f 
th

e 

P
o
is

so
n
 m

o
d
el

, 
w

h
er

e 
an

 i
n
d
iv

id
u
al

, 
u
n
o
b
se

rv
ed

 e
ff

ec
t 

is
 i

n
tr

o
d
u
ce

d
 i

n
to

 t
h
e 

co
n
d
it

io
n
al

 

m
ea

n
. 

T
h
e 

d
is

tr
ib

u
ti

o
n
 o

f 
co

n
d
it

io
n
ed

 C
h
i 
o
n
 x

i 
re

m
ai

n
s 

P
o
is

so
n
 w

it
h
 t

h
e 

sa
m

e 
co

n
d
it

io
n
al

 

m
ea

n
 

an
d

 
a 

h
ig

h
er

 
v
ar

ia
n
ce

, 
an

d
 

th
e 

n
eg

at
iv

e 
b
in

o
m

ia
l 

m
o
d
el

 
ca

n
 

b
e 

es
ti

m
at

ed
 

b
y
 

m
ax

im
u
m

 l
ik

el
ih

o
o
d
 (

G
re

en
e,

 2
0
0
0
).

 S
o
 t

h
e 

n
eg

at
iv

e 
b
in

o
m

ia
l 

is
 s

u
it

ab
le

 t
o
 s

tu
d

y
 c

o
u
n
t 

d
at

a 
w

it
h
 

o
v
er

 
d
is

p
er

si
o
n
, 

an
d
 

h
as

 
b
ee

n
 

u
se

d
 

in
 

m
an

y
 

em
p
ir

ic
al

 
an

al
y
si

s 
o
f 

fe
rt

il
it

y
 

(C
am

er
o
n
 

an
d
 

T
ri

v
ed

i,
 

1
9
8
6
; 

W
in

k
el

m
an

n
 

an
d
 

Z
im

m
er

m
an

n
, 

1
9
9
5

).
 

F
o
r 

a 
ce

rt
ai

n
 

p
ar

am
et

er
, 

th
e 

co
n
d
it

io
n

al
 m

ea
n
 o

f 
th

e 
n

eg
at

iv
e 

b
in

o
m

ia
l 

eq
u
al

s 
it

s 
co

n
d
it

io
n
al

 v
ar

ia
n
ce

, 

an
d
 t

h
e 

m
o
d
el

 r
ed

u
ce

s 
to

 t
h
e 

P
o
is

so
n
.1

5
 

E
m

p
ir

ic
al

 r
es

ea
rc

h
 h

as
 a

ls
o
 f

o
u
n
d
 a

n
 e

x
ce

ss
 o

f 
ze

ro
s 

in
 r

aw
 d

at
a.

 F
o
r 

th
is

 r
ea

so
n
, 

ze
ro

-

in
fl

at
ed

 n
eg

at
iv

e 
b
in

o
m

ia
l 

an
d
 z

er
o

-i
n
fl

at
ed

 P
o
is

so
n
 m

o
d
el

s 
h
av

e 
b
ee

n
 e

st
im

at
ed

. 
T

h
es

e 

m
o
d
el

s 
as

su
m

e 
an

 e
x

tr
a 

p
ro

b
ab

il
it

y
 o

f 
ze

ro
 c

h
il

d
 i

n
 r

el
at

io
n
 t

o
 w

h
at

 w
o
u
ld

 b
e 

p
re

d
ic

te
d
 b

y
 

a 
st

an
d
ar

d
 c

o
u
n
t 

d
at

a 
m

o
d
el

. 
T

h
ey

 a
re

 c
al

le
d
 h

u
rd

le
 c

o
u
n
t 

d
at

a 
m

o
d
el

s,
 a

n
d
 t

h
ey

 a
ll

o
w

 f
o
r 

a 

sy
st

em
at

ic
 d

if
fe

re
n
ce

 i
n
 t

h
e 

st
at

is
ti

ca
l 

p
ro

ce
ss

 g
o
v

er
n
in

g
 o

b
se

rv
at

io
n
s 

w
it

h
 z

er
o
 c

o
u
n
ts

 a
n
d
 

in
d
iv

id
u
al

s 
w

it
h
 o

n
e 

o
r 

m
o
re

 c
o
u
n
ts

. 
T

h
e 

fo
rm

u
la

ti
o
n
 o

f 
h
u
rd

le
 m

o
d
el

s 
h
as

 a
n

 i
n
tu

it
iv

e 

ap
p
ea

l 
b
ec

au
se

 i
t 

m
ay

 b
e 

in
te

rp
re

te
d
 a

s 
a 

tw
o
 s

ta
g
e 

d
ec

is
io

n
 p

ro
ce

ss
. 

In
 a

 f
ir

st
 s

ta
g
e,

 t
h
e 

in
d
iv

id
u
al

 d
ec

id
es

 w
h
et

h
er

 o
r 

n
o
t 

to
 h

av
e 

ch
il

d
re

n
, 

an
d
 c

o
n
d
it

io
n
al

 o
n
 a

 p
o
si

ti
v
e 

d
ec

is
io

n
, 

in
 a

 s
ec

o
n
d
 s

ta
g
e 

sh
e 

d
ec

id
es

 o
n
 t

h
e 

q
u
an

ti
ty

 (
W

in
k
el

m
an

n
 a

n
d
 Z

im
m

er
m

an
n
, 
1
9
9
4
).

  

   
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
 

1
5
 O

th
er

 a
u
th

o
rs

 p
re

fe
r 

to
 u

se
 m

o
re

 g
en

er
al

 m
o

d
el

s,
 w

h
ic

h
 a

ll
o

w
 g

re
at

er
 f

le
x
ib

il
it

y
. 

F
o

r 
ex

am
p

le
, 

M
el

k
er

ss
o

n
 

an
d

 R
o

o
th

 (
2

0
0

0
) 

es
ti

m
at

e 
a 

st
an

d
ar

d
 G

am
m

a 
co

u
n
t 

d
at

a 
m

o
d

el
, 

w
h
ic

h
 a

ll
o

w
s 

to
 o

b
ta

in
in

g
 t

h
e 

st
an

d
ar

d
 

P
o

is
so

n
 a

s 
a 

sp
ec

ia
l 

ca
se

. 
T

h
e 

G
am

m
a 

co
u

n
t 

d
is

tr
ib

u
ti

o
n
 h

as
 t

h
e 

sa
m

e 
m

ea
n

 a
s 

th
e 

P
o

is
so

n
, 

b
u
t 

it
s 

v
ar

ia
n
ce

 

d
ep

en
d

s 
o

n
 a

 p
ar

am
et

er
 α

. 
It

 i
s 

m
o

re
 d

is
p

er
se

d
 f

o
r 

α
<

1
 a

n
d

 
m

o
re

 c
o

n
ce

n
tr

at
ed

 f
o

r 
α

>
1

. 
T

h
e 

ad
d

it
io

n
al

 

p
ar

am
et

er
 α

 h
as

 t
o

 b
e 

es
ti

m
at

ed
, 

u
n
d

er
 t

h
e 

re
st

ri
ct

io
n
 o

f 
b

ei
n
g
 n

o
n
 n

eg
at

iv
e,

 a
n
d

 w
h

en
 i

t 
eq

u
al

s 
o

n
e,

 t
h
e 

G
am

m
a 

is
 e

q
u
al

 t
o

 t
h
e 

P
o

is
so

n
. 

W
in

k
el

m
an

n
 a

n
d

 Z
im

m
er

m
an

n
 (

1
9

9
4

) 
d

ev
el

o
p

ed
 a

 g
en

er
al

iz
ed

 e
v
en

t 
co

u
n
t 

m
o

d
el

 w
h

ic
h
 s

u
b

su
m

es
 t

h
e 

P
o

is
so

n
, 

th
e 

n
eg

at
iv

e 
b

in
o

m
ia

l 
an

d
 t

h
e 

b
in

o
m

ia
l 

m
o

d
el

s.
  

 



  

1
8

3
. 
T
h
e 
im

p
a
ct
s 
o
f 
fe
rt
il
it
y
 o
n
 i
n
eq

u
a
li
ty
 

 In
 t

h
is

 s
ec

ti
o
n
 w

e 
p
re

se
n

t 
o
u
r 

m
ai

n
 f

in
d
in

g
s.

  
F

ir
st

, 
w

e 
d
es

cr
ib

e 
th

e 
m

ai
n
 r

es
u
lt

s 
re

la
te

d
 t

o
 

th
e 

es
ti

m
at

io
n
 o
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 p
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p
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n
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 c
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n
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d
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 d
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o
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 d
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1
9
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p
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 b
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 c
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 f
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 p
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d
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b
le

 
is

 
th
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u
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b
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u
n
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o
u
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w
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n
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p
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b
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d
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n
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 f
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p
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 m
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b
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e 

th
re

e 
y
ea

rs
 

co
n
si
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g
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p
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h
e 

d
at

a 
(T

ab
le

 A
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p
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b
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 f
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p
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h
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at
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p
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b
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b
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 o
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h
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b
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b
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b
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h
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v
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v
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p
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b
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e 

re
st

 o
f 

th
e 

h
o
u
se

h
o
ld

s,
 a

tt
ri

b
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 c
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 c
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b
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h
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b
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h
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v
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 d
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h
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 c
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 c
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 p
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r 
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h
o
u
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o
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h
e 
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 i
n
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 n
eg

at
iv

e 
b
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o
m
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l 

re
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n
 d

o
es
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o
t 
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n
v
er
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e 

in
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h
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m
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 c
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n
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er
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h
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d
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b
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h
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h
e 
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v
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 o
f 
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u
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o
n
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n
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h
e 
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 o
f 
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o
u
se
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ai
n
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o
m

en
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ef

le
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g
 

h
ig

h
er

 c
o
st

 o
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o
p
p
o
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u
n
it
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h
e 
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f 

h
o
u
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h
o
ld
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d
, 

o
n
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 m
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m

 l
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d
u
ca
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o
n
 

y
ie
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a 
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g
n
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an
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an

d
 n

eg
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en
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9
8
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y
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 d
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n
g
u
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g
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ig
h
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d
u
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n
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o
u
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h
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en
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o
u
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u
ca

ti
o
n
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h
ig

h
er
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an
 

th
at

 
o

f 
th

e 

h
o
u
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h
o
ld

 
h
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d
, 

su
p
p
o
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in

g
 
B
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k
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’s
 
h

y
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o
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o
f 
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e’
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o
p
p
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u
n
it

y
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b
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h
e 
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o
u
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o
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d
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n
d
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h
e 
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o
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ig
n
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eg
at

iv
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n
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A

g
e 
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u
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n
if
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an
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an

d
 n

eg
at

iv
e,
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n
d
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at
in

g
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o
n
 l
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ea
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n
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 f
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li
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g
e 
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h
e 
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ef
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t 

o
n
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1
9
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m

b
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f 
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 p
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b
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n
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an
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at
io

n
 (

le
ss

 t
h
an

 1
 %

 o
f 

b
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p
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en
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l 
h

o
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h
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 b
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 p
o

si
ti

v
e 

an
d
 s

m
al

l 

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
 

1
8
 U

n
fo

rt
u
n
at

el
y
, 

v
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ra
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v
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d
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b
eh

av
io

u
r,

 a
re

 n
o

t 
av
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b
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 c
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h
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h
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 l
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b
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Performance of alternative models can be assessed on the basis of some measures of 

goodness of fit. Among the most extended measures of goodness of fit is the Akaike 

information criterion AIC (Akaike 1973).  

Other tests have been proposed to choose between the different count data models, for 

example the LR ratio and the Vuong test. The likelihood ratio allows to compare the 

Poisson and the negative binomial models, being the null hypothesis that the parameter of 

the negative binomial is zero (implying both models are equal).  

The Vuong test compares between the zero inflated Poisson model and the standard 

Poisson model (Vuong, 1989).The statistic (V) must be compared to a critical value from a 

standard normal distribution (c).21 The test can also be used to compare zero inflated 

negative binomial and standard negative binomial.   

Table 5 shows the AIC measure for the different models estimated in the three years, for 

different types of household. In some cases, some of the models could not be estimated as 

they did not converge, that is indicated in the table as non convergence (nc). According to 

the AIC criterion, the zero inflated Poisson is the best model for lone parents and for couple 

and children, the three years considered. The Vuong test confirms the advantages of the 

zero inflated Poisson over the Poisson. 

For other households, there seems to be over dispersion in data, as the null hypothesis of α 

being zero (implying that the Poisson and the negative binomial are equivalent and there is 

equi-dispersion) is rejected according to the LR test. For these households, the Vuong test 

indicates that the zero inflated negative binomial is preferred to the negative binomial in 

1986 and 2006, the years for which this hurdle model could be estimated. In 1996 the zero 

inflated negative binomial regression does not converge, and both the AIC criteria and the 

LR test indicate that the negative binomial is preferred to the Poisson.  

For the microsimulations, we chose the best model for each type of household, according to 

these criteria.  

 

                                                 
21
 If V>c, the null hypothesis that the models are the same is rejected in favor of the zero inflated Poisson 

distribution. If V<-c the null hypothesis that the models are the same is rejected in favor of the standard 

Poisson distribution. If |V| ≤c the null hypothesis that both models are the same can not be rejected.  
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The estimations presented in this section confirm the results relative to the central role of 

education, and especially of mother’s education, to determine the number of children. The 

different models estimated allowed to choose between the best specification for each type 

of household and for each year, so that our micro-simulations are based on count data 

models that describe in the best way observed fertility patterns.  

 
3.2 Labor market equations 

 
Two labour supply equations were estimated, one for hours of work and one for hourly 

wages. These equations were estimated separately for household heads and spouses 

(assuming that labour supply of the other members of the household does not depend on the 

presence of children), and for 1986, 1996 and 2006. 

The labour supply equation is estimated using hours of work as the dependent variable, and 

including among the explanatory variables sex, age, age squared, a binary variable that 

indicates if the person lives in the capital of the country, a variable that reflects the number 

of children, a binary variable that indicates if the person is attending school, educational 

level (three levels: low, medium and high), a binary variable indicating if the person is 

married (or lives with her partner). For household heads, non labour income was considered 

as an explanatory variable, whereas for spouses we included a variable reflecting income 

from the household head. 

As discussed in the literature, some caveats may arise from the fact of the possible 

endogeneity of the number of children and ours of work. On this issue, Cruces and Galiani 

(2007) find no significant evidence of endogeneity of the number of children on their 

mothers’ labour participation decision. Based on that, Marchinnoni and Gasparini (2007) 

assume that the number of children is an exogenous variable in the labour market 

equations. This assumption was also taken in our case.  

Results of the estimation using the Tobit method (maximum likelihood estimation) are 

presented in Table 6. Separate equations were estimated for household heads and spouses, 

for the years 1986, 1996 and 2006. All coefficients yield the expected signs. In particular, 

hours of work are higher for men than for women. The relation between hours of work and 

age shows an inverse U pattern. Living in the capital is associated with higher hours of 

work, except for household heads in 2006. The presence of children in the household has a 
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negative impact on hours of work both for household heads and for spouses, but the 

magnitude of the effect is considerable higher for spouses, who are mainly women. Those 

who are attending school tend to work less hours per week. Hours of work increase with the 

level of education. The magnitude of the coefficient of these variables is considerably high 

for spouses. As expected, the binary variable that distinguishes those who are married 

presents a positive sign for household heads, although it gets weaker as time goes by. For 

spouses, being married is associated with lower hours of work, as expected according to 

traditional roles, only in 1986. The coefficient is not significant in 1996 and becomes 

positive in 2006, with a similar magnitude to that of household heads.  

In the case of household heads, higher non labour income is associated with lower hours of 

work. In the case of spouses, higher income of the household head is associated with lower 

hours of work, although again the magnitude of the coefficient decreases considerably in 

time.  
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Table 6. Labor supply. Dependent variable: hours of work. Tobit estimation 

 Household heads Spouses 

 1986 1996 2006 1986 1996 2006 

Sex 19.465 10.116 17.949 20.565 27.030 28.659 

 (1.048)*** (0.984)*** (0.102)*** (6.486)*** (2.740)*** (0.242)*** 

Age 4.115 3.494 4.605 6.194 6.208 5.098 

 (0.142)*** (0.126)*** (0.024)*** (0.298)*** (0.274)*** (0.036)*** 

Age squared -0.055 -0.045 -0.058 -0.080 -0.078 -0.063 

 (0.001)*** (0.001)*** (0.000)*** (0.004)*** (0.003)*** (0.000)*** 

Region 6.620 1.298 -1.186 6.513 2.955 2.357 

 (0.542)*** (0.483)*** (0.095)*** (1.001)*** (0.900)*** (0.124)*** 

Children -0.627 -0.355 -0.567 -2.729 -2.620 -3.326 

 (0.194)*** (0.192)* (0.037)*** (0.367)*** (0.370)*** (0.053)*** 

School -13.577 -9.649 -10.952 -8.673 -5.757 -7.673 

 (2.692)*** (2.125)*** (0.324)*** (4.521)* (3.081)* (0.368)*** 

Medium 
education 

4.184 4.183 5.195 12.786 12.117 11.166 

 (0.604)*** (0.531)*** (0.106)*** (1.110)*** (1.024)*** (0.149)*** 

High education 4.394 7.886 11.103 31.723 28.891 25.288 

 (1.021)*** (0.786)*** (0.147)*** (1.647)*** (1.434)*** (0.198)*** 

Married 4.964 2.865 0.722 -10.228 2.043 0.897 

 (0.982)*** (0.938)*** (0.116)*** (3.466)*** (10.280) (0.156)*** 

Non labor inc.  -0.561 -0.904 -0.136    

 (0.050)*** (0.027)*** (0.005)***    

Income of hh.    -5.973 -2.951 -1.952 

    (0.688)*** (0.560)*** (0.072)*** 

Constant -53.506 -40.445 -65.320 -94.164 -96.617 -74.344 

 (3.364)*** (3.037)*** (0.578)*** (6.888)*** (12.108)*** (0.953)*** 

Observations 14862 13754 445057 11045 9493 366917 

Standard errors in parentheses 

* significant at 10%; ** significant at 5%; *** significant at 1% 

 

The estimation of the wage equation was undertaken using Heckman’s proposal. A 

censored version of the labour supply equation was used as the selection equation. The 

wage equation was estimated separately for household heads and spouses, considering all 

households included for the fertility equation estimation. The estimation was done using 

maximum likelihood. 

Hourly wages, in logs, is the dependent variable, and the independent variables are sex, 

age, age squared, region, three binary variables that indicate educational level (low, 

medium and high), and a binary variable indicating if the person is married or not. The 

selection equation includes all the variables included in the labour supply equation. So it 
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adds as selection the number of children, a binary variable that indicates if the person is 

attending school, and a variable that reflects non labour income (in logs) for household 

heads, or the income of the household head (in logs) for spouses. 

Results for the three years considered are presented in Table 7 for household heads and in 

Table 8 for spouses. Wages are higher for men, and present the expected inverse U pattern 

in relation to age. Wages are higher in Montevideo and, as expected, wages are increasing 

with the level of education. Being married is associated with higher wages for household 

heads, but with lower wages for spouses.  
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3.3 The microsimulations 

 

To carry out our micro-simulations, we divided the period 1986-2006 in two sub-periods, 

and considered changes between 1986 and 1996 and changes between 1996 and 2006. Our 

main results are depicted in Table 6.9. The first two columns present the real values of the 

indicators, whereas the other three present the value of the indicators constructed on the 

simulated or counterfactual income. The fertility size effect column shows the value of the 

different social indicators in 2006 if only the parameters that govern fertility decisions had 

changed, and had modified the denominator of equation (34).  The hours size effect column 

presents the value of the different social indicators in 2006 if only labour market decisions 

had changed as a consequence of changes in fertility. The final column shows the value of 

the social indicators if only the parameters regulating the relationship between hours of 

work and children in the household had changed.22  

 

Table 9. Results from the microsimulations. 

1986-2006 1986 2006 
Fertility 

size effect 
Hours 

size effect 

Hours 
parameter 

effect 

Mean income 5.146 7.068 7.070 7.024 7.161 

Poverty incidence 0,471 0,252 0,214 0,255 0,244 

Extreme poverty incidence 0,076 0,017 0,011 0,021 0,019 

Theil index 0,318 0,361 0,345 0,363 0,359 

Gini coefficient 0,415 0,446 0,431 0,447 0,445 

1986-1996 1986 1996 
Fertility 

size effect 
Hours 

size effect 

Hours 
parameter 

effect 

Mean income 5.146 8.176 8.176 8.110 8.303 

Poverty incidence 0,471 0,172 0,131 0,177 0,167 

Extreme poverty incidence 0,076 0,017 0,006 0,025 0,023 

Theil index 0,318 0,321 0,300 0,320 0,316 

Gini coefficient 0,415 0,424 0,407 0,424 0,421 

1996-2006 1996 2006 
Fertility 

size effect 
Hours 

size effect 

Hours 
parameter 

effect 

Mean income 8.328 6.298 6.389 6.297 6.328 

                                                 
22 The effects are not being accumulated, each one is presented isolated. 
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Poverty incidence 0,171 0,252 0,221 0,255 0,251 

Extreme poverty incidence 0,324 0,361 0,349 0,363 0,362 

Theil index 0,481 0,584 0,575 0,587 0,583 

Gini coefficient 0,426 0,446 0,435 0,447 0,446 
Source: own calculations based on household surveys 

 

The first step of our micro-simulation exercise consisted on analyzing household income in 

2006 if the parameters that govern fertility decisions in 2006 had been those of 1986. In 

that case, the average number of children per household does not change significantly, 

although this counterfactual variable presents different behaviours depending on the type of 

household. In effect, the number of children in lone parent households and other 

households would have been lower (4 and 9% respectively) (table A.30). This would have 

implied higher mean income and lower incidence of poverty for these households. In the 

case of biparental households, although the average number of children would have been 

higher, the different behaviour along income strata implies that poverty incidence would 

also have been lower. As a result, poverty would have been lower (21.4% instead of  

25.2%), and also extreme poverty would have been lower (1.1% instead of 1.7%). The 

distribution of income would have been more equal, both inequality indexes would have 

been around 1.5 points lower. This result indicates that changes in the parameters that 

govern fertility between 1986 and 2006 have contributed to higher poverty and extreme 

poverty incidence, as well as higher inequality.  

The consideration of the change in the number of children by income quintile illustrates 

about the process underlying direct counterfactual changes. The main change refers to the 

lower counterfactual number of children in the first quintile, as a result of the changes in 

fertility results for the different types of households described above. If the parameters of 

1986 had governed the fertility decisions in 2006, households of the first quintile would 

have had less children that they did. From the third quintile on, the result is the inverse, and 

explains the considerable impact on inequality. It must be kept in mind that children 

concentrate in the first two quintiles of population, although the pattern changes 

considerably under the counterfactual scenario (Table A.31). 
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Graph 6. Average number of children per household

 (real and simulated). 1986-2006

0,0
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Quintile
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Source: own calculation based on household surveys 

 

This direct effect, called fertility size effect, is the higher one. The other two indirect effects 

have opposite signs and are of very small magnitude. The hours size effect is negligible, it 

would have implied a slightly higher poverty (25.5% instead of 25.2%) and inequality (the 

Gini coefficient would have been 44.7 instead of 44.6). Probably these effects are non 

significant in statistical terms. The hour parameter effect is also very small. If the 

parameters that govern the relationship between hours of work and number of children have 

been that of 1986, poverty would have been slightly lower (24.4% instead of 25.2%), as 

well as inequality (the Gini coefficient would have been 44.5 instead of 44.6). Again, it 

must be stressed that these changes are also of a very small magnitude. This result is 

explained by the fact that the number of children in the household had a higher negative 

effect on hours of work for household heads in 1986 than in 2006. The effect on spouses 

acted on the other direction, as the coefficient is higher (in absolute terms) in 2006, but the 

first effect seems to prevail. 

Between 1986 and 1996 de decrease in poverty was even more acute that during the whole 

period, although the change in inequality was smaller, as expected because of the shorter 

length of the period. Again, the fertility size effect indicates that changes in the parameters 

that govern fertility have contributed to a higher incidence of poverty and extreme poverty. 

Again, the effect on inequality is relatively high, if fertility parameters had not changed 

between 1986 and 1996, the Gini index could have been lower than in 1986. The hour size 
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effect has a negative effect on the incidence of poverty and extreme poverty, but no effect 

on inequality. As in the whole period, changes due to hours size effect and hours parameter 

effect are very small in magnitude.  

The same pattern is found in 1996-2006, a period of increase in poverty incidence. Change 

in fertility patterns contributed to that increase in a significant way: they can account for 

almost 35% of the increase in poverty during the period. Again, the hours size effect acted 

slightly increasing poverty, and the hours parameter effect had the contrary effect, being the 

effects in both cases of very small magnitude.  

For Argentina (Greater Buenos Aires) Marchionni and Gasparini also find that the increase 

in the family size in low and middle income households considerable contributed to the 

observed growth in inequality and poverty during the 80s. On the contrary, this 

demographic effect reverted during the 90s, where demographic factors have a poverty 

decreasing effect without affecting inequality. This seems not to have been the case in 

Uruguay, where during all the period the negative direct effect prevails. 

In their case, the weakening in the association between hours of work and the number of 

children for spouses had a small poverty and inequality decreasing effect, and the hours 

size effect has a very small impact, that they point as probably non significant. In our case, 

both the hour size effect and the hour parameter effect are very small, and they tend to 

cancel out in the case of inequality. In any case, fertility direct size has a non negligible 

impact, especially in the case of inequality (Table 10). 

 

Table 10. Summary of results from microsimulations. 

 1986-1996 1996-2006 1986-2006 

Change in poverty -0,299 0,081 -0,219 

Direct  size 0,041 0,031 0,038 

Hours size -0,005 -0,003 -0,003 

Hours parameter 0,005 0,001 0,008 

Total demographic effect 0,040 0,028 0,044 

Change in extreme poverty -0,060 0,000 -0,059 

Direct size 0,011 0,004 0,006 

Hours size -0,009 -0,004 -0,004 
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Hours parameter -0,006 -0,004 -0,002 

Total demographic effect -0,004 -0,003 0,000 

Change in inequality (Gini) 0,010 0,020 0,031 

Direct size 0,017 0,011 0,015 

Hours size 0,001 -0,002 -0,001 

Hours parameter 0,003 -0,001 0,001 

Total demographic effect 0,020 0,009 0,014 

Source: own calculations based on household surveys 

 
 

4. Final comments 

 

Demographic factors seem to have played a role in the evolution of inequality and poverty 

over the past twenty years in Uruguay. This effect is mainly a direct one, derived from the 

evolution of the parameters that govern fertility decisions, and so refers to the size of 

households. Indirect effects, through the labour market, do not seem to have played a 

central role, as their magnitude is really small. Other indirect but relevant effects, related to 

investment in human capital, for example, can not be traced with the proposed 

methodology. 

 
This micro-simulation exercise illustrates about the potentially important direct effect of 

fertility or demographic factors in the evolution of poverty, and especially on inequality. If 

the uruguayan population had taken fertility decisions in 2006 according to the parameters 

that were estimated in 1986, poverty, and specially inequality, would have been lower. Part 

of the increase in inequality can be accounted for changes in the reproductive behaviour. 

The non-equalizing trend in the evolution of fertility parameters is a relevant result for the 

formulation of public policies.  
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Annex 

Figure A.1 Evolution of TFR for Uruguay. 1985-2006. 

 

Source: INE (2008) 

 

Figure A.2 Inequality indexes 

 

Figure A.1. Total Fertility Rate (1996-2006)
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Table A.19 Poverty incidence by age group.1986-2006  

 0-5  6-12  13-17 Under 18  18-64 More than 64 Total 

1986 62,5 63,3 57,9 61,6 39,7 32,4 45,6 

1987 54,1 53,5 46,9 51,9 29,6 20,8 35,5 

1988 44,2 43,4 37,3 42,0 21,3 12,4 26,6 

1989 43,9 43,4 37,1 41,7 21,4 13,2 26,5 

1990 49,6 46,7 41,6 46,0 24,3 15,0 29,6 

1991 41,1 39,8 33,0 38,0 19,1 12,5 23,3 

1992 37,8 36,6 29,5 34,6 16,1 9,1 20,2 

1993 32,5 31,2 26,7 30,1 13,4 7,4 16,9 

1994 30,5 28,6 24,0 27,7 11,9 4,1 15,1 

1995 34,3 32,1 25,9 30,9 14,0 5,0 17,3 

1996 35,3 31,8 25,6 31,0 13,6 4,8 17,0 

1997 36,1 30,3 25,6 30,7 14,1 4,8 17,1 

1998 34,7 29,2 26,7 30,1 13,1 5,4 16,7 

1999 32,9 29,2 23,4 28,4 12,4 6,2 15,7 

2000 39,5 35,1 27,6 34,0 14,4 6,0 17,7 

2001 38,3 35,4 27,7 34,0 15,3 3,9 18,8 

2002 46,5 41,9 34,6 41,1 20,3 5,4 23,6 

2003 56,5 50,2 42,8 49,8 27,8 9,7 30,9 

2004 56,5 53,7 45,0 51,9 28,7 10,8 32,1 

2005 54,1 51,0 42,8 49,4 25,8 9,2 29,4 

2006 48,6 47,6 40,0 45,6 22,6 7,7 26,8 

 

Table A.20 Summary statistics for the dependent variable 

 1986 1996 2006 

Lone parent 0,9580 0,8614 1,0005 

Biparental 1,8018 1,5727 1,5520 

Other households 1,4153 1,2577 1,2767 

Total 1,1455 0,9399 0,8794 

 

 

Table A.21 Frequency of the number of children in the data 
 1986    1996    

 

Lone 
parent 

Biparental 
Other 

households 
Total 

Lone 
parent 

Biparental 
Other 

households 
Total 

0 52,7 17,6 32,8 46,6 51,9 22,1 35,9 52,4 
1 21,2 28,1 27,6 19,9 24,9 30,4 29,9 20,3 
2 14,3 30,1 21,3 18,4 14,7 28,0 18,8 15,8 
3 6,1 14,0 10,0 8,5 5,1 12,3 9,3 7,1 
4 3,0 5,7 4,1 3,5 1,7 4,3 3,2 2,4 
5 1,6 2,5 1,9 1,6 1,1 1,8 1,5 1,1 
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6 0,7 1,0 1,1 0,7 0,2 0,6 0,7 0,4 
7 0,2 0,5 0,6 0,4 0,2 0,3 0,4 0,2 
8 0,1 0,3 0,4 0,2 0,1 0,1 0,1 0,1 
9 0,1 0,2 0,1 0,1 0,1 0,1 0,1 0,0 

10 0,0 0,1 0,0 0,0 0,1 0,0 0,0 0,0 
11 0,0 0,0 0,0 0,0 0,0 0,0 0,1 0,0 
13 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 

Total 100,0 100,0 100,0 100,0 100,0 100,0 100,0 100,0 
 

Table A.22. Distribution of household types. 1986, 1996 and 2006 

 1986 1996 2006 

Lone parents households 8,1 9,4 11,8 

Biparental households 39,8 36,5 34,2 

Other 24,6 22,5 17,9 

Households without children 27,5 31,6 36,0 

Total 100,0 100,0 100,0 

 

 

Table A.23. Estimation of fertility equations. Lone parent 

households.1986 

 OLS Poisson Negative 
binomial 

Zero inflated 
Poisson 

Inflate 

Medium educ hh -0.308 -0.272 -0.272 -0.254 0.376 

 (0.067)*** (0.059)*** (0.059)*** (0.063)*** (0.509) 

High educ hh -0.273 -0.267 -0.266 -0.269 -0.034 
 (0.102)*** (0.096)*** (0.097)*** (0.104)*** (0.750) 

Age hh -0.150 0.180 0.179 0.133 1.106 

 (0.011)*** (0.020)*** (0.020)*** (0.022)*** (0.308)*** 

Age2 hh 0.001 -0.003 -0.003 -0.002 -0.008 
 (0.000)*** (0.000)*** (0.000)*** (0.000)*** (0.003)*** 

Region -0.230 -0.233 -0.233 -0.224 0.025 

 (0.053)*** (0.053)*** (0.053)*** (0.060)*** (0.398) 

Sex of household 
head 

-0.050 -0.076 -0.079 0.071 15.947 

 (0.069) (0.072) (0.073) (0.077) (894.308) 

Non labor inc. hh 0.010 0.011 0.011 0.009 -0.036 
 (0.005)* (0.005)** (0.005)** (0.005) (0.041) 

Constant 6.692 -1.703 -1.685 -1.232 -68.144 
 (0.325)*** (0.448)*** (0.454)*** (0.476)*** (1,788.639) 

Observations 1665 1665 1665 1665 1665 

R-squared 0.40     

Standard errors in parentheses 

* significant at 10%; ** significant at 5%; *** significant at 1% 
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Table A.24. Estimation of fertility equations. Lone parent 

households.1996 

 OLS Poisson Zero inflated 
Poisson 

Inflate 

Medium educ hh -0.141 -0.186 -0.156 1.064 

 (0.051)*** (0.057)*** (0.059)*** (0.553)* 

High educ hh -0.131 -0.204 -0.196 0.361 
 (0.069)* (0.077)*** (0.079)** (0.782) 

Age hh -0.120 0.185 0.124 1.851 

 (0.009)*** (0.018)*** (0.020)*** (0.536)*** 

Age2 hh 0.001 -0.003 -0.002 -0.013 
 (0.000)*** (0.000)*** (0.000)*** (0.004)*** 

Region -0.097 -0.106 -0.099 0.124 

 (0.045)** (0.053)** (0.055)* (0.461) 

Sex of household 
head 

-0.170 -0.253 -0.129 15.536 

 (0.060)*** (0.077)*** (0.082) (990.217) 

Non labor inc. hh 0.009 0.010 0.010 -0.003 
 (0.002)*** (0.003)*** (0.003)*** (0.029) 

Constant 5.845 -1.550 -0.766 -94.039 
 (0.270)*** (0.419)*** (0.412)* (1,980.520) 

Observations 1905 1905 1905 1905 

R-squared 0.41    

Standard errors in parentheses 

* significant at 10%; ** significant at 5%; *** significant at 1% 

 

Table A.25. Estimation of fertility equations. Lone parent 

households.2006 

 OLS POISSON Negative 
binomial 

Zero inflated 
NB 

Inflate 

Medium educ hh -0.268 -0.274 -0.274 -0.272 0.282 

 (0.007)*** (0.007)*** (0.007)*** (0.007)*** (0.102)*** 

High educ hh -0.350 -0.408 -0.408 -0.405 0.342 
 (0.009)*** (0.009)*** (0.009)*** (0.010)*** (0.140)** 

Age hh -0.096 0.244 0.244 0.180 1.732 

 (0.001)*** (0.003)*** (0.003)*** (0.003)*** (0.183)*** 

Age2 hh 0.000 -0.004 -0.004 -0.003 -0.011 
 (0.000)*** (0.000)*** (0.000)*** (0.000)*** (0.002)*** 

Region 0.002 -0.001 -0.001 -0.000 -0.032 

 (0.001) (0.001) (0.001) (0.001) (0.019)* 

Sex of household 
head 

-0.132 -0.179 -0.179 -0.105 21.139 

 (0.009)*** (0.011)*** (0.011)*** (0.012)*** (643.278) 

Non labor inc. hh 0.019 0.017 0.017 0.017 -0.033 
 (0.000)*** (0.000)*** (0.000)*** (0.000)*** (0.005)*** 

Constant 5.236 -2.734 -2.734 -1.777 -105.639 
 (0.041)*** (0.059)*** (0.059)*** (0.061)*** (1,286.568) 

Observations 106003 106003 106003 106003 106003 

R-squared 0.43     

Standard errors in parentheses 

* significant at 10%; ** significant at 5%; *** significant at 1% 
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Table A.26. Estimation of fertility equations. Other households.1986 

 OLS Poisson 
Negative 
binomial 

Zero 
inflated 
Poisson 

Inflate 

Zero 
inflated 
negative 
binomial 

Inflate 

Medium educ 
hh 

-0.266 -0.187 -0.192 -0.127 0.537 -0.137 0.559 

 (0.050)*** (0.031)*** (0.035)*** (0.033)*** (0.181)*** (0.035)*** (0.207)*** 

High educ hh -0.429 -0.371 -0.372 -0.148 1.186 -0.157 1.272 

 (0.082)*** (0.059)*** (0.065)*** (0.068)** (0.247)*** (0.070)** (0.266)*** 

Médium 
educ. spouse 

-0.207 -0.122 -0.110 -0.198 -13.899 -0.169 -34.959 

 (0.062)*** (0.034)*** (0.040)*** (0.038)*** (526.829) (0.038)*** (2.142e+09) 

High educ 
spouse 

-0.315 -0.176 -0.172 -0.283 -1.988 -0.250 14.788 

 (0.108)*** (0.065)*** (0.074)** (0.074)*** (4.253) (0.072)*** (20.080) 

Age hh -0.018 0.001 0.001 0.007 -0.006 0.006 -0.017 

 (0.008)** (0.005) (0.006) (0.007) (0.034) (0.007) (0.038) 

Age2 hh 0.000 -0.000 -0.000 -0.000 0.000 -0.000 0.000 

 (0.000) (0.000)*** (0.000)*** (0.000)*** (0.000) (0.000)** (0.000) 

Age spouse 0.063 0.043 0.042 0.021 -0.155 0.022 -0.660 

 (0.004)*** (0.003)*** (0.003)*** (0.003)*** (0.034)*** (0.004)*** (1.494) 

Age2 spouse -0.001 -0.001 -0.001 -0.000 0.002 -0.000 -0.001 

 (0.000)*** (0.000)*** (0.000)*** (0.000)*** (0.000)*** (0.000)*** (0.032) 

Region -0.376 -0.271 -0.286 -0.176 0.985 -0.199 1.013 

 (0.040)*** (0.025)*** (0.028)*** (0.029)*** (0.162)*** (0.029)*** (0.179)*** 

Sex of hh 0.198 0.191 0.184 -0.121 -1.075 -0.119 -1.198 

 (0.065)*** (0.047)*** (0.052)*** (0.064)* (0.195)*** (0.073) (0.254)*** 

Non labor 
inc. hh 

0.005 0.003 0.003 0.001 -0.016 0.002 -0.016 

 (0.004) (0.002) (0.003) (0.002) (0.013) (0.003) (0.014) 

Non labor 
inc. spouse 

-0.006 -0.004 -0.004 -0.004 0.026 -0.004 -0.035 

 (0.003)** (0.002)** (0.002)** (0.002)** (0.039) (0.002)*** (0.170) 

Constant 1.843 0.221 0.246 0.864 0.513 0.864 -0.016 

 (0.209)*** (0.133)* (0.152) (0.151)*** (0.880) (0.160)*** (2.476) 

Observations 5066 5066 5066 5066 5066 5066 5066 

R-squared 0.16       

Standard errors in parentheses 

* significant at 10%; ** significant at 5%; *** significant at 1% 

 

Table A.27. Estimation of fertility equations. Other households.1996 

 OLS Poisson Negative binomial 

Medium educ hh -0.322 -0.257 -0.265 

 (0.048)*** (0.033)*** (0.037)*** 

High educ hh -0.532 -0.512 -0.527 

 (0.074)*** (0.062)*** (0.067)*** 

Médium educ. spouse -0.143 -0.083 -0.075 

 (0.062)** (0.038)** (0.044)* 

High educ spouse -0.283 -0.146 -0.134 
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 (0.101)*** (0.069)** (0.078)* 

Age hh -0.008 0.007 0.006 

 (0.007) (0.006) (0.006) 

Age2 hh -0.000 -0.000 -0.000 

 (0.000) (0.000)*** (0.000)*** 

Age spouse 0.063 0.048 0.048 

 (0.004)*** (0.003)*** (0.003)*** 

Age2 spouse -0.001 -0.001 -0.001 

 (0.000)*** (0.000)*** (0.000)*** 

Region -0.245 -0.199 -0.206 

 (0.039)*** (0.027)*** (0.031)*** 

Sex of hh 0.272 0.269 0.283 

 (0.060)*** (0.047)*** (0.053)*** 

Non labor inc. hh 0.006 0.005 0.005 

 (0.002)*** (0.001)*** (0.002)*** 

Non labor inc. spouse 0.003 0.002 0.002 

 (0.003) (0.002) (0.002) 

Constant 1.480 -0.028 -0.042 

 (0.213)*** (0.155) (0.174) 

Observations 4537 4537 4537 

R-squared 0.15   

Standard errors in parentheses 

* significant at 10%; ** significant at 5%; *** significant at 1% 

 

Table A.28. Estimation of fertility equations. Other households.2006  

 OLS Poisson 
Negative 
binomial 

Zero inflated 
Poisson 

Inflate 
Zero inflated 

negative 
binomial 

Inflate 

Medium 
educ hh 

-0.364 -0.277 -0.282 -0.237 0.478 -0.246 0.465 

 (0.008)*** (0.005)*** (0.006)*** (0.005)*** (0.037)*** (0.006)*** (0.042)*** 

High educ hh -0.929 -0.957 -0.967 -0.510 2.247 -0.531 2.459 

 (0.012)*** (0.011)*** (0.011)*** (0.012)*** (0.045)*** (0.013)*** (0.052)*** 

Médium 
educ. spouse 

-0.294 -0.152 -0.146 -0.201 -6.191 -0.195 -3.467 

 (0.011)*** (0.006)*** (0.007)*** (0.006)*** (1,299.642) (0.007)*** (545.463) 

High educ s. -0.408 -0.158 -0.141 -0.319 13.792 -0.310 15.363 

 (0.018)*** (0.012)*** (0.014)*** (0.013)*** (1.692)*** (0.014)*** (2.206)*** 

Age hh 0.013 0.032 0.032 0.027 -0.009 0.026 0.002 

 (0.001)*** (0.001)*** (0.001)*** (0.001)*** (0.006) (0.001)*** (0.006) 

Age2 hh -0.000 -0.000 -0.000 -0.000 0.000 -0.000 -0.000 

 (0.000)*** (0.000)*** (0.000)*** (0.000)*** (0.000) (0.000)*** (0.000)** 

Age spouse 0.065 0.044 0.044 0.021 -0.874 0.022 -0.974 

 (0.001)*** (0.000)*** (0.001)*** (0.001)*** (0.091)*** (0.001)*** (0.121)*** 

Age2 spouse -0.001 -0.001 -0.001 -0.000 0.008 -0.000 0.009 

 (0.000)*** (0.000)*** (0.000)*** (0.000)*** (0.001)*** (0.000)*** (0.001)*** 

Region 0.009 0.007 0.008 0.003 -0.065 0.004 -0.067 

 (0.001)*** (0.001)*** (0.001)*** (0.001)*** (0.006)*** (0.001)*** (0.007)*** 

Sex of hh 0.291 0.256 0.271 -0.052 -1.839 -0.046 -2.106 

 (0.009)*** (0.006)*** (0.007)*** (0.008)*** (0.038)*** (0.008)*** (0.046)*** 

Non labor 
inc. hh 

0.023 0.016 0.016 0.013 -0.031 0.013 -0.032 

 (0.000)*** (0.000)*** (0.000)*** (0.000)*** (0.001)*** (0.000)*** (0.002)*** 
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Non labor 
inc. spouse 

0.014 0.007 0.007 0.007 0.006 0.007 0.004 

 (0.000)*** (0.000)*** (0.000)*** (0.000)*** (0.016) (0.000)*** (0.018) 

Constant 1.234 -0.454 -0.506 0.573 2.811 0.556 2.862 

 (0.039)*** (0.028)*** (0.032)*** (0.031)*** (0.269)*** (0.033)*** (0.304)*** 

Obs. 160322 160322 160322 160322 160322 160322 160322 

R-squared 0.20       

Standard errors in parentheses 

* significant at 10%; ** significant at 5%; *** significant at 1% 

 

Table A.29. Estimation of fertility equations. Biparental 

households.2006 

 OLS Poisson 
Negative 
binomial 

Zero inflated 
Poisson 

inflate 

Medium educ hh -0.131 -0.103 -0.103 -0.098 0.786 

 (0.031)*** (0.022)*** (0.022)*** (0.022)*** (0.634) 

High educ hh -0.033 -0.072 -0.072 -0.056 2.297 

 (0.051) (0.037)* (0.037)* (0.037) (1.015)** 

Médium educ. 
spouse 

-0.126 -0.096 -0.096 -0.099 -0.785 

 (0.032)*** (0.022)*** (0.022)*** (0.023)*** (1.159) 

High educ spouse -0.199 -0.140 -0.140 -0.146 -0.965 

 (0.048)*** (0.035)*** (0.035)*** (0.035)*** (0.959) 

Age hh 0.034 0.064 0.064 0.062 2.124 

 (0.010)*** (0.009)*** (0.009)*** (0.009)*** (1.111)* 

Age2 hh -0.001 -0.001 -0.001 -0.001 -0.017 

 (0.000)*** (0.000)*** (0.000)*** (0.000)*** (0.009)* 

Age spouse 0.027 0.190 0.190 0.170 2.290 

 (0.010)*** (0.010)*** (0.010)*** (0.013)*** (1.181)* 

Age2 spouse -0.001 -0.003 -0.003 -0.003 -0.018 

 (0.000)*** (0.000)*** (0.000)*** (0.000)*** (0.010)* 

Region -0.140 -0.077 -0.077 -0.063 2.611 

 (0.027)*** (0.019)*** (0.019)*** (0.020)*** (2.531) 

Sex of hh 0.020 0.034 0.034 0.022 -0.727 

 (0.092) (0.067) (0.067) (0.068) (3.260) 

Non labor inc. hh 0.006 0.004 0.004 0.004 0.017 

 (0.001)*** (0.001)*** (0.001)*** (0.001)*** (0.025) 

Non labor inc. s. 0.007 0.003 0.003 0.004 0.033 

 (0.002)*** (0.001)*** (0.001)*** (0.001)*** (0.040) 

Constant 1.914 -3.307 -3.307 -2.939 -139.088 

 (0.186)*** (0.186)*** (0.186)*** (0.259)*** (58.720)** 

Observations 7361 7361 7361 7361 7361 

R-squared 0.29     

Standard errors in parentheses 

* significant at 10%; ** significant at 5%; *** significant at 1% 

 

. 

A.30. Average number of children (real and simulated) by 

household type 
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 1986 1996 2006 

Lone parent 0,958 0,861 1,000 

Biparental 1,802 1,573 1,552 

Other households 1,415 1,258 1,277 

Total 1,145 0,940 0,879 

 

 

A.31 Distribution of children by income quintile. 2006. 

 Real Simulated 

Quintile 1 34,7 25,0 

Quintile 2 25,1 23,8 

Quintile 3 17,6 20,7 

Quintile 4 12,4 17,1 

Quintile 5 10,2 13,4 

Total 100,0 100,0 

 


