
1 
T

h
e 

B
as

ic
 M

od
el

: T
h

eo
ry

, 
E

m
pi

ri
ca

l 
R

es
ul

ts
, 

an
d 

P
ol

ic
y 

C
on

cl
us

io
n

s 

In
de

rj
it

 S
in

gh
, 

L
y

n 
S

q
u

ir
e,

 a
n

d 
Jo

h
n 

St
ra

us
s 

T
H

E 
BA

SI
C 

M
O

D
EL

 P
R

ES
EN

TE
D

 H
ER

E 
is

 t
h

e 
an

al
yt

ic
al

 f
ra

m
ew

o
rk

 u
se

d 
in

 m
os

t 

o
f 

th
e 

ea
rl

y 
em

p
ir

ic
al

 e
ff

or
ts

 
to

 
in

ve
st

ig
at

e 
th

e 
b

eh
av

io
r 

o
f 

ag
ri

cu
lt

u
ra

l 

h
ou

se
h

ol
d

s.
 

A
 

m
o

re
 g

en
er

al
 

an
al

yt
ic

al
 f

ra
m

ew
o

rk
 

is
 d

es
cr

ib
ed

 
in

 t
h

e 
ap

­

p
en

d
ix

 
to

 p
ar

t 
I. 

M
a

n
y 

o
f 

th
e 

ca
se

 s
tu

d
ie

s 
p

re
se

n
te

d 
in

 p
ar

t 
II 

il
lu

st
ra

te
 

h
o

w
 

th
e 

b
as

ic
 

m
o

d
el

 
ca

n 
be

 
ex

p
an

d
ed

 
to

 
tr

ea
t 

a 
w

id
er

 
ra

n
ge

 o
f 

p
ol

ic
y 

is
su

es
 a

n
d 

h
o

w
 i

t 
ca

n 
be

 m
o

d
if

ie
d 

to
 r

ef
le

ct
 m

o
re

 a
cc

u
ra

te
ly

 
th

e 
re

al
it

ie
s 

o
f 

ag
ri

cu
lt

u
ra

l 
p

ro
d

u
ct

io
n

. 
F

or
 t

h
e 

p
re

se
n

t,
 h

o
w

ev
er

, 
at

te
n

ti
o

n 
is

 f
o

cu
se

d 
o

n 

fu
n

d
am

en
ta

ls
. 

T
h

e 
B

as
ic

 M
o

d
el

 

F
or

 a
n

y 
p

ro
d

u
ct

io
n 

cy
cl

e,
 t

h
e 

h
o

u
se

h
o

ld
 

is
 a

ss
u

m
ed

 t
o 

m
ax

im
iz

e 
a 

ut
il

­

it
y 

fu
n

ct
io

n
: 

(1
-1

) 
U

 
=

 
U

(
X

a
, 

X
m

>
 

X
,)

 

w
h

er
e 

th
e 

co
m

m
o

d
it

ie
s 

ar
e 

an
 

a
g

ri
cu

lt
u

ra
l 

st
ap

le
 

(X
a
),

 
a 

m
a

rk
et

-
p

u
rc

h
as

ed
 

go
o

d 
(

X
m

)
, 

an
d 

le
is

u
re

 
(X

|)
. 

U
ti

li
ty

 
is

 m
ax

im
iz

ed
 s

u
bj

ec
t 

to
 a

 
ca

sh
 i

n
co

m
e 

co
n

st
ra

in
t:

 

p
m

X
m
 

=
 

pa
(Q

 
- 

X
J 

- 
w

(L
 

- 
F

) 

w
h

er
e 

p
m
 

an
d 

pa
 

ar
e 

th
e 

p
ri

ce
s 

o
f 

th
e 

m
ar

k
et

-p
u

rc
h

as
ed

 
co

m
m

o
d

it
y 

an
d 

th
e 

st
ap

le
, 

re
sp

ec
ti

ve
ly

, 
Q

 
is

 t
h

e 
h

o
u

se
h

o
ld

's
 p

ro
d

u
ct

io
n 

o
f 

th
e 

st
ap

le
 

(s
o 

th
at

 
Q

 
—

 
X

„ 
is

 i
ts

 m
ar

k
et

ed
 

su
rp

lu
s)

, 
w

 
is

 t
h

e 
m

ar
k

et
 

w
ag

e,
 

L 
is

 t
o

ta
l 

la
b

o
r 

in
p

u
t,

 a
n

d 
F 

is
 f

am
il

y 
la

b
o

r 
in

p
u

t 
(s

o 
th

at
 L

 —
 

F,
 i

f p
o

si
ti

ve
, 

is
 h

ir
ed

 

la
b

o
r 

an
d

, 
if

 n
eg

at
iv

e,
 

of
f-

fa
rm

 l
ab

o
r 

su
p

p
ly

).
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T
h

e 
ho

u
se

ho
ld

 a
ls

o 
fa

ce
s 

a 
ti

m
e 

co
ns

tr
ai

nt
—

it
 c

an
no

t 
al

lo
ca

te
 

m
or

e 
ti

m
e 

to
 l

ei
su

re
, o

n-
fa

rm
 p

ro
d

u
ct

io
n

, o
r 

of
f-

fa
rm

 e
m

p
lo

ym
en

t 
th

an
 t

he
 t

o­
ta

l 
ti

m
e 

av
ai

la
bl

e 
to

 t
he

 h
ou

se
ho

ld
: 

X
, 

4-
 F

 =
 

T 

w
he

re
 T

 
is 

th
e 

to
ta

l 
st

oc
k 

of
 h

ou
se

ho
ld

 t
im

e.
 I

t 
al

so
 f

ac
es

 a
 p

ro
d

u
ct

io
n 

co
ns

tr
ai

nt
 o

r 
p

ro
d

u
ct

io
n 

te
ch

no
lo

gy
 

th
at

 d
ep

ic
ts

 t
he

 r
el

at
io

n 
be

tw
ee

n 
in

pu
ts

 a
nd

 o
u

tp
u

t: 

Q 
= 

Q
(L

, 
A

) 

w
he

re
 A

 i
s 

th
e 

ho
us

eh
ol

d'
s 

fi
xe

d 
qu

an
ti

ty
 o

f 
la

nd
. 

In
 

th
is

 p
re

se
nt

at
io

n,
 v

ar
io

us
 c

om
pl

ex
it

ie
s 

ha
ve

 b
ee

n 
om

it
te

d
. F

or
 

ex
­

am
pl

e,
 o

th
er

 v
ar

ia
bl

e 
in

pu
ts

—
fe

rt
il

iz
er

, p
es

ti
ci

de
—

ha
ve

 b
ee

n 
om

it
te

d 
an

d 
th

e 
po

ss
ib

il
it

y 
th

at
 m

or
e 

th
an

 o
ne

 c
ro

p 
is

 b
ei

ng
 p

ro
d

u
ce

d 
ha

s 
al

so
 b

ee
n 

ig
no

re
d.

 I
n 

ad
di

ti
on

, 
it

 h
as

 
be

en
 a

ss
um

ed
 

th
at

 f
am

il
y 

la
bo

r 
an

d 
hi

re
d 

la
bo

r 
ar

e 
pe

rf
ec

t 
su

bs
ti

tu
te

s 
an

d 
ca

n 
be

 a
d

d
ed

 d
ir

ec
tl

y.
 P

ro
d

u
ct

io
n 

is
 a

ls
o 

as
su

m
ed

 t
o 

be
 r

is
kl

es
s.

 F
in

al
ly

, 
an

d 
pe

rh
ap

s 
m

os
t 

im
p

or
ta

n
tl

y,
 it

 w
il

l 
be

 
as

su
m

ed
 

th
at

 t
he

 t
hr

ee
 p

ri
ce

s 
in

 t
he

 m
od

el
—

pa
, 

p
m

, 
an

d 
vu

—
ar

e 
no

t 
af

­
fe

ct
ed

 b
y 

ac
ti

on
s 

of
 t

he
 h

ou
se

ho
ld

. 
T

h
at

 i
s,

 t
he

 h
ou

se
ho

ld
 i

s 
as

su
m

ed
 

to
 

be
 a

 p
ri

ce
-t

ak
er

 i
n 

th
e 

th
re

e 
m

ar
ke

ts
 a

n
d

, 
as

 a
rg

ue
d 

in
 t

he
 I

n
tr

od
u

ct
io

n
, 

th
is

 w
il

l 
re

su
lt 

in
 a

 r
ec

ur
si

ve
 

m
od

el
. 

A
t 

va
ri

ou
s 

p
oi

nt
s 

in
 t

hi
s 

vo
lu

m
e,

 
ea

ch
 o

f 
th

es
e 

as
su

m
pt

io
ns

 w
il

l 
be

 a
ba

nd
on

ed
, 

bu
t 

fo
r 

m
u

ch
 o

f 
th

e 
di

sc
us

­
si

on
 i

n 
th

is
 c

ha
pt

er
 

th
ey

 w
il

l 
be

 
re

ta
in

ed
. 

T
h

e 
th

re
e 

co
ns

tr
ai

nt
s 

on
 h

ou
se

ho
ld

 b
eh

av
io

r 
ca

n 
be

 c
ol

la
ps

ed
 

in
to

 a
 

si
ng

le
 c

on
st

ra
in

t. 
Su

bs
ti

tu
ti

ng
 t

he
 p

ro
d

u
ct

io
n 

co
ns

tr
ai

nt
 

in
to

 t
he

 c
as

h 
in

co
m

e 
co

ns
tr

ai
nt

 
fo

r 
Q

 
an

d 
su

bs
ti

tu
ti

ng
 t

he
 t

im
e 

co
ns

tr
ai

nt
 

in
to

 
th

e 
ca

sh
 i

nc
om

e 
co

ns
tr

ai
nt

 f
or

 F
 y

ie
ld

s 
a 

si
ng

le
 c

on
st

ra
in

t 
of

 t
he

 f
or

m
 

(1
-2

) 
p

m
X

m
 

+ 
paX

a 
+ 

u
O

t, 
= 

W
T 

+ 
7T

 

w
he

re
 i

r 
= 

paQ
(L

, 
A

) 
—

 w
L 

an
d 

is
 a

 m
ea

su
re

 o
f 

fa
rm

 p
ro

fi
ts

. I
n 

th
is

 
eq

u
at

io
n,

 
th

e 
le

ft
-h

an
d 

si
de

 
sh

ow
s 

to
ta

l 
ho

u
se

ho
ld

 
"e

xp
en

d
it

u
re

" 
o

n 
th

re
e 

it
em

s—
th

e 
m

ar
ke

t-
pu

rc
ha

se
d 

co
m

m
od

it
y,

 t
he

 
ho

us
eh

ol
d'

s 
"p

ur
­

ch
as

e"
 o

f 
it

s 
ow

n 
ou

tp
u

t,
 a

nd
 t

he
 h

ou
se

ho
ld

's
 "

pu
rc

ha
se

" 
of

 i
ts

 o
w

n 
ti

m
e 

in
 

th
e 

fo
rm

 o
f 

le
is

ur
e.

 T
h

e 
ri

gh
t-

h
an

d 
si

de
 i

s 
a 

d
ev

el
op

m
en

t 
of

 B
ec

ke
r'

s 
co

nc
ep

t 
of

 f
ul

l 
in

co
m

e 
in

 w
hi

ch
 t

he
 v

al
ue

 o
f 

th
e 

st
oc

k 
of

 t
im

e 
(w

T)
 

ow
n

ed
 

by
 

th
e 

ho
u

se
ho

ld
 

is 
ex

pl
ic

it
ly

 r
ec

or
d

ed
. 

T
h

e 
ex

te
ns

io
n 

fo
r 

ag
ri

cu
lt

u
ra

l 
ho

us
eh

ol
ds

 i
nc

lu
de

s 
a 

m
ea

su
re

 o
f 

fa
rm

 p
ro

fi
ts

 (
p

a
Q

 
—
 

w
L

) w
it

h 
al

l 
la

bo
r 

va
lu

ed
 a

t 
th

e 
m

ar
ke

t 
w

ag
e,

 t
hi

s 
be

in
g 

a 
co

n
se

qu
en

ce
 o

f 
th

e 
as

su
m

pt
io

n 
of

 
pr

ic
e-

ta
ki

ng
 b

eh
av

io
r 

in
 t

he
 l

ab
or

 m
ar

ke
t. 

E
qu

at
io

ns
 

1-
1 

an
d 

1-
2 

ar
e 

th
e 

co
re

 o
f 

al
l t

he
 s

tu
di

es
 o

f 
ag

ri
cu

lt
ur

al
 h

ou
se

ho
ld

s 
re

p
or

te
d 

in
 t

hi
s 

vo
lu

m
e.

 
In

 t
he

se
 e

qu
at

io
ns

, 
th

e 
ho

u
se

ho
ld

 c
an

 c
h

oo
se

 t
he

 l
ev

el
s 

of
 c

on
su

m
p

ti
on

 
fo

r 
th

e 
th

re
e 

co
m

m
od

it
ie

s 
an

d 
th

e 
to

ta
l l

ab
or

 i
np

ut
 i

n
to

 a
gr

ic
ul

tu
ra

l p
ro

­

d
uc

ti
on

. 
W

e 
th

er
ef

or
e 

ne
ed

 t
o 

ex
pl

or
e 

th
e 

fi
rs

t-
or

de
r 

co
nd

it
io

ns
 f

or
 m

ax
i­

m
iz

in
g 

ea
ch

 o
f 

th
es

e 
ch

oi
ce

 v
ar

ia
bl

es
. 

C
on

si
d

er
 

la
bo

r 
in

pu
t 

fi
rs

t. 
T

h
e 

fi
rs

t-
or

de
r 

co
n

d
it

io
n 

is
: 

(1
-3

) 
pad

Q
/d

L 
= 

w
. 

T
h

at
 i

s,
 t

he
 h

ou
se

ho
ld

 w
il

l 
eq

u
at

e 
th

e 
m

ar
gi

na
l r

ev
en

ue
 p

ro
d

u
ct

 o
f 

la
bo

r 
to

 
th

e 
m

ar
ke

t 
w

ag
e.

 
A

n 
im

p
or

ta
n

t 
at

tr
ib

u
te

 o
f 

th
is

 e
qu

at
io

n 
is

 t
ha

t 
it

 
co

nt
ai

ns
 o

n
ly

 o
ne

 
en

do
ge

no
us

 
va

ri
ab

le
, 

L
. 

T
h

e 
ot

he
r 

en
do

ge
no

us
 

va
ri

­
ab

le
s—

 X
m

i 
X

a
, 

X
j—

d
o 

n
ot

 
ap

pe
ar

 
an

d 
th

er
ef

or
e 

do
 n

ot
 i

nf
lu

en
ce

 
th

e 
ho

us
eh

ol
d'

s 
ch

oi
ce

 o
f 

L
. A

cc
or

d
in

gl
y,

 e
qu

at
io

n 
1-

3 
ca

n 
be

 s
ol

ve
d 

fo
r 

L 
as

 
a 

fu
n

ct
io

n 
of

 p
ri

ce
s 

(p
a 

an
d 

u>
), 

th
e 

te
ch

no
lo

gi
ca

l 
pa

ra
m

et
er

s 
of

 t
he

 p
ro

­
d

uc
ti

on
 

fu
n

ct
io

n
, 

an
d 

th
e 

fi
xe

d 
ar

ea
 o

f 
la

nd
. 

T
hi

s 
re

su
lt 

pa
ra

ll
el

s 
th

at
 

de
sc

ri
be

d 
in

 t
he

 I
n

tr
od

u
ct

io
n 

in
 t

h
at

 p
ro

d
u

ct
io

n 
de

ci
si

on
s 

ca
n 

be
 

m
ad

e 
in

d
ep

en
d

en
tl

y 
of

 c
on

su
m

p
ti

on
 a

nd
 l

ab
or

-s
up

pl
y 

(o
r 

le
is

ur
e)

 
de

ci
si

on
s.

 
Le

t 
th

e 
so

lu
ti

on
 f

or
 L

 
be

 

(1
-4

) 
L

* 
= 

L
*

K
 

pa,
 

A
).

 

T
h

is
 s

ol
u

ti
on

 c
an

 t
h

en
 b

e 
su

bs
ti

tu
te

d 
in

to
 t

he
 r

ig
h

t-
h

an
d 

si
de

 o
f 

th
e 

co
n­

st
ra

in
t 

(e
qu

at
io

n 
1-

2)
 t

o 
ob

ta
in

 t
he

 v
al

ue
 o

f 
fu

ll 
in

co
m

e 
w

h
en

 f
ar

m
 p

ro
fi

ts
 

ha
ve

 b
ee

n 
m

ax
im

iz
ed

 t
h

ro
u

gh
 a

n 
ap

pr
op

ri
at

e 
ch

oi
ce

 o
f 

la
bo

r 
in

pu
t. 

W
e 

co
ul

d,
 t

he
re

fo
re

, 
re

w
ri

te
 e

qu
at

io
n 

1-
2 

as
 

P
m

X
m
 

+ 
paX

a 
+ 

w
X

i 
= 

Y
* 

w
he

re
 Y

* 
is

 t
he

 v
al

ue
 o

f 
fu

ll 
in

co
m

e 
as

so
ci

at
ed

 w
it

h 
p

ro
fi

t-
m

ax
im

iz
in

g 
be

ha
vi

or
. 

M
ax

im
iz

in
g 

ut
il

it
y 

su
bj

ec
t 

to
 t

hi
s 

ne
w

 v
er

si
on

 o
f 

th
e 

co
ns

tr
ai

nt
 

yi
el

ds
 t

he
 f

ol
lo

w
in

g 
fi

rs
t-

or
de

r 
co

nd
it

io
ns

: 

(1
-5

) 
dU

/3
X

m
 

= 
\p

m
 

dU
/d

X
a 

= 
\p

a 

du
/d

X
t 

= 
\

an
d 

p
m

X
m
 

+ 
paX

a 
+ 

w
X

i 
= 

Y
* 

w
hi

ch
 a

re
 t

he
 s

ta
nd

ar
d 

co
nd

it
io

ns
 f

ro
m

 c
on

su
m

er
-d

em
an

d 
th

eo
ry

. 
T

h
e 

so
lu

ti
on

 t
o 

eq
u

at
io

n 
1-

5 
yi

el
ds

 s
ta

nd
ar

d 
d

em
an

d 
cu

rv
es

 o
f t

he
 f

or
m

 

(1
-6

) 
X,

• 
= 

X
,(

p
m

, 
pa,

 
w

, 
Y*

) 
i 

= 
m

, a
, 

I. 

T
h

at
 i

s,
 d

em
an

d 
de

pe
nd

s 
o

n 
pr

ic
es

, a
nd

 i
nc

om
e.

 I
n 

th
e 

ca
se

 o
f 

th
e 

ag
ri

cu
l­

tu
ra

l 
h

ou
se

h
ol

d
, 

ho
w

ev
er

, 
in

co
m

e 
is

 d
et

er
m

in
ed

 b
y 

th
e 

ho
us

eh
ol

d
's

 
p

ro
d

u
ct

io
n 

ac
ti

vi
ti

es
. 

It
 f

ol
lo

w
s 

th
at

 c
ha

ng
es

 i
n 

fa
ct

or
s 

in
fl

u
en

ci
ng

 p
ro

­
d

u
ct

io
n 

w
il

l 
ch

an
ge

 
Y

* 
an

d 
h

en
ce

 c
on

su
m

p
ti

on
 b

eh
av

io
r.

 
C

on
su

m
p

-



tio
n 

be
ha

vio
r, 

the
ref

ore
, i

s n
ot 

ind
ep

en
de

nt 
of 

pro
du

cti
on

 b
eh

av
ior

. 
Th

is 
est

ab
lis

he
s t

he 
rec

urs
ive

 p
rop

ert
y 

of 
the

 m
od

el 
de

scr
ibe

d 
in 

the
 

Int
rod

uc
tio

n. 
To

 co
mp

let
e t

his
 se

cti
on

, w
e d

eri
ve 

the
 "p

rof
it 

eff
ect

" a
lso

 m
en

tio
ne

d i
n 

the
 In

tro
du

cti
on

. A
ssu

me
 th

at 
the

 p
ric

e o
f t

he 
ag

ric
ult

ura
l s

tap
le 

is 
in­

cre
ase

d. 
W

ha
t is

 th
e e

ffe
ct 

on
 co

ns
um

pti
on

 of
 th

e s
tap

le?
 Fr

om
 e

qu
ati

on
 

1-6
, 

(1 
?) 

dX
±=

idX
±+

d%
a 

dY
* 

dp
a 

dp
a 

dY
* 

dp
a 

' 

Th
e f

irst
 te

rm
 on

 th
e r

igh
t-h

an
d s

ide
 is

 th
e s

tan
da

rd 
res

ult
 of

 co
nsu

me
r-

de
ma

nd
 th

eo
ry 

an
d, 

for
 a 

no
rm

al 
go

od
, is

 ne
ga

tiv
e. 

Th
e s

eco
nd

 te
rm

 ca
p­

tur
es 

the
 pr

ofi
t e

ffe
ct. 

A 
ch

an
ge 

in 
the

 pr
ice

 of
 th

e s
tap

le 
inc

rea
ses

 fa
rm

 
pro

fits
 a

nd
 h

en
ce 

ful
l i

nc
om

e. 
Fr

om
 e

qu
ati

on
 1

-7, 

dY
* 

. 
d* 

. 
TZ

~ 
dP<

* 
aT

~ d
P«

 ~
 

^dP
a-

O
pa

 
O

pa
 

Th
at 

is, 
the

 pr
ofi

t e
ffe

ct 
eq

ua
ls 

ou
tpu

t t
im

es 
the

 ch
an

ge 
in 

pri
ce 

an
d 

is, 
the

ref
ore

, u
na

mb
igu

ou
sly

 po
sit

ive
. A

s n
ote

d i
n t

he 
Int

rod
uc

tio
n, 

the
 po

s­
itiv

e e
ffe

ct 
of 

an 
inc

rea
se 

in 
pro

fits
—

an 
eff

ect
 th

at 
is 

tot
all

y 
ign

ore
d 

in 
tra

dit
ion

al 
mo

de
ls 

of 
de

ma
nd

—
wi

ll 
def

ini
tel

y d
am

pe
n a

nd
 m

ay 
ou

tw
eig

h 
the

 ne
ga

tiv
e e

ffe
ct 

of 
sta

nd
ard

 c
on

su
me

r-d
em

an
d 

the
ory

. 

Es
tim

ati
on

 Is
sue

s 
Gi

ve
n 

a r
ecu

rsi
ve 

mo
de

l, 
a s

et 
of 

ou
tpu

t-s
up

ply
 a

nd
 v

ari
ab

le 
inp

ut-
de

ma
nd

 fu
nc

tio
ns 

(eq
ua

tio
n 

1-4
) a

nd
 a 

set
 of

 co
mm

od
ity

-de
ma

nd
 e

qu
a­

tio
ns 

inc
lud

ing
 le

isu
re 

or 
lab

or 
sup

ply
 (s

ee 
eq

ua
tio

n 
1-6

) c
an 

be 
de

riv
ed 

fro
m 

the
 h

ou
seh

old
's 

eq
uil

ibr
ium

. T
he

 o
utp

ut 
sup

pli
es 

an
d 

inp
ut 

de­
ma

nd
s a

re 
fun

cti
on

s o
f i

np
ut 

an
d o

utp
ut 

pri
ces

 an
d o

f f
arm

 c
ha

rac
ter

is­
tic

s (
inc

lud
ing

 fi
xed

 in
pu

ts)
. T

he
y a

re 
de

riv
ed 

fro
m 

a p
rof

it 
fun

cti
on

 th
at 

ob
ey

s t
he 

usu
al 

co
ns

tra
int

s f
rom

 th
e t

he
ory

 of
 th

e f
irm

: h
om

og
en

eit
y 

of 
de

gre
e o

ne 
in 

pri
ces

, a
nd

 co
nv

ex
ity

 w
ith

 re
spe

ct 
to 

pri
ces

. T
he

 c
om

mo
d­

ity
 de

ma
nd

s a
re 

fun
cti

on
s o

f c
om

mo
dit

y p
ric

es,
 fu

ll i
nc

om
e, 

an
d p

oss
ibl

y 
ho

us
eh

old
 ch

ara
cte

ris
tic

s (
see

 be
low

). W
he

n f
ull

 in
co

me
 is

 he
ld 

co
ns

tan
t, 

the
se 

de
ma

nd
s s

atis
fy 

the
 us

ua
l c

on
str

ain
ts 

of 
de

ma
nd

 th
eo

ry:
 ad

din
g u

p 
to 

tot
al 

ex
pe

nd
itu

re;
 ze

ro 
ho

mo
ge

ne
ity

 w
ith

 re
spe

ct 
to 

pri
ces

 an
d e

xo
ge­

no
us 

inc
om

e; 
an

d s
ym

me
try

 an
d n

eg
ati

ve 
sem

ide
fin

ite
nes

s o
f th

e S
lut

sky
-

sub
sti

tut
ion

 m
atr

ix.
 T

he
se 

res
ult

s c
an 

be 
use

d a
s a

 gu
ide

 w
he

n 
spe

cif
yin

g 
the

 m
od

el 
for

 e
sti

ma
tio

n. 

If e
sti

ma
tio

n i
s t

o b
e c

arr
ied

 ou
t b

y e
co

no
me

tri
c m

ea
ns

, e
rro

rs 
ha

ve 
to 

be 
ad

de
d t

o t
he 

mo
de

l. 
Th

e i
ssu

es 
inv

olv
ed 

in 
spe

cif
yin

g 
a s

ens
ibl

e e
rro

r 
str

uc
tur

e a
re 

ou
tsi

de 
the

 sc
op

e o
f th

is 
ch

ap
ter

. F
or 

sim
pli

cit
y, 

sup
po

se 
the

 
err

ors
 a

re 
ad

de
d 

to 
the

 d
em

an
d 

an
d 

ou
tpu

t-s
up

ply
 e

qu
ati

on
s. 

If 
for

 a
 

giv
en 

ho
us

eh
old

 t
he

 e
rro

rs 
on

 t
he 

inp
ut-

de
ma

nd
 a

nd
 o

utp
ut-

su
pp

ly 
eq

ua
tio

ns 
are

 u
nc

orr
ela

ted
 w

ith
 th

e e
rro

rs 
on

 th
e 

co
mm

od
ity

-de
ma

nd
 

eq
ua

tio
ns,

 th
e e

nti
re 

sys
tem

 of
 eq

ua
tio

ns 
is s

tat
ist

ica
lly

 bl
oc

k r
ecu

rsi
ve

. In
 

thi
s c

ase
, p

rof
its 

wi
ll b

e u
nc

orr
ela

ted
 w

ith
 th

e c
om

mo
dit

y-d
em

an
d 

dis
tur

­
ba

nc
es 

so 
tha

t t
he 

lat
ter

 e
qu

ati
on

s m
ay 

be 
co

nsi
ste

ntl
y 

est
im

ate
d 

as 
a 

sys
tem

 i
nd

ep
en

de
nt 

fro
m 

the
 o

utp
ut-

sup
ply

 a
nd

 i
np

ut-
de

ma
nd

 e
qu

a­
tio

ns.
 T

he
 pr

act
ica

l a
dv

an
tag

e o
f e

sti
ma

tin
g t

he 
de

ma
nd

 an
d 

pro
du

cti
on

 
sid

es 
of 

the
 m

od
el 

sep
ara

tel
y i

s t
ha

t f
ar 

few
er 

pa
ram

ete
rs 

ne
ed 

to 
be 

est
i­

ma
ted

 fo
r e

ac
h. 

Th
is 

can
 be

 im
po

rta
nt 

if t
he 

eq
ua

tio
ns 

are
 no

nli
ne

ar 
in 

pa
ram

ete
rs 

an
d 

ha
ve 

to 
be 

est
im

ate
d 

usi
ng

 n
um

eri
cal

 a
lgo

rit
hm

s, 
sin

ce 
ex

pe
nse

 is
 gr

eat
ly 

red
uc

ed 
an

d 
tra

cta
bil

ity
 in

cre
ase

d. 
Th

us 
mo

de
ls 

wi
th 

gre
ate

r d
eta

il 
can

 b
e e

sti
ma

ted
. 

Ev
en 

tho
ug

h d
em

an
d-s

ide
 an

d p
rod

uc
tio

n-s
ide

 er
ror

s a
re 

un
co

rre
lat

ed
, 

err
ors

 on
 di

ffe
ren

t c
om

mo
dit

y-d
em

an
d 

eq
ua

tio
ns 

ma
y s

till
 be

 co
rre

lat
ed

, 
as 

mi
gh

t e
rro

rs 
of 

dif
fer

ent
 o

utp
ut-

sup
ply

 a
nd

 in
pu

t-d
em

an
d 

eq
ua

tio
ns.

 
Th

is 
is i

ntu
itiv

ely
 pl

au
sib

le.
 M

ore
ov

er,
 it

 is
 a 

nec
ess

ary
 co

nd
iti

on
 fo

r t
he 

co
mm

od
ity

-de
ma

nd
 e

qu
ati

on
s, 

sin
ce 

the
y 

mu
st 

sat
isfy

 t
he 

ad
din

g-u
p 

co
nst

rai
nt;

 th
at 

is, 
ex

pe
nd

itu
res

 m
ust

 ad
d u

p t
o f

ull
 in

co
me

. If
 th

is 
con

­
str

ain
t i

s t
o b

e m
et 

for
 ev

ery
 h

ou
seh

old
, t

he 
err

ors
, o

r a
 lin

ear
 c

om
bin

a­
tio

n o
f t

he
m,

 m
us

t a
dd

 up
 to

 ze
ro 

for
 ea

ch 
ho

use
ho

ld 
so 

tha
t t

he 
res

ult
 is

 
no

nz
ero

 co
rre

lat
ion

s. 
Th

is 
res

ult
 is

 we
ll k

no
wn

 an
d i

s o
ne 

rea
son

 fo
r e

sti­
ma

tin
g 

eit
he

r t
he 

co
mm

od
ity

-de
ma

nd
 e

qu
ati

on
s o

r t
he 

ou
tpu

t-s
up

ply
 

an
d i

np
ut-

de
ma

nd
 eq

ua
tio

ns 
as 

a s
yst

em
: a

cco
un

tin
g f

or 
the

 er
ror

 co
var

i-
an

ces
 w

ill 
im

pro
ve 

the
 st

ati
sti

cal
 ef

fic
ien

cy 
of 

the
 es

tim
ate

s. 
A 

sec
on

d r
ea­

son
 fo

r e
sti

ma
tin

g 
the

se 
eq

ua
tio

ns 
as 

a s
yst

em
 (o

r, 
mo

re 
pro

pe
rly

, t
wo

 
sep

ara
te 

sys
tem

s, o
ne

 fo
r t

he
 co

mm
od

ity
 de

ma
nd

s a
nd

 on
e f

or 
the

 o
utp

ut 
sup

pli
es 

an
d 

inp
ut 

de
ma

nd
s) 

is t
o a

cco
un

t f
or 

cro
ss-

eq
ua

tio
n 

pa
ram

ete
r 

res
tri

cti
on

s. 
Th

ese
 w

ill 
oc

cu
r b

eca
use

 th
ese

 eq
ua

tio
ns 

are
 de

riv
ed 

fro
m 

a 
co

mm
on

 o
pti

mi
zin

g 
pro

ble
m.

 I
n 

pa
rti

cu
lar

, 
the

 a
dd

ing
 u

p 
an

d 
the

 
Slu

tsk
y 

sy
mm

etr
y 

co
ns

tra
int

s 
wil

l i
mp

ose
 c

ert
ain

 c
ros

s-e
qu

ati
on

 c
on

­
str

ain
ts 

on
 c

om
mo

dit
y-d

em
an

d 
pa

ram
ete

rs,
 w

hic
h, 

if u
sed

 (a
nd

 if
 th

ey 
are

 co
rre

ct)
, w

ill 
ag

ain
 im

pro
ve 

the
 st

ati
sti

cal
 ef

fic
ien

cy 
of 

the
 es

tim
ate

s. 
Th

ese
 ad

va
nta

ge
s a

re 
we

ll k
no

wn
 a

nd
 h

av
e g

ive
n r

ise
 to

 an
 e

co
no

me
tri

c 
lite

rat
ure

 on
 es

tim
ati

on
 of

 de
ma

nd
 sy

ste
ms

 (s
ee,

 fo
r e

xa
mp

le,
 B

row
n 

an
d 

De
ato

n 
19

72
; B

art
en 

19
77

; D
ea

ton
 a

nd
 M

ue
llb

au
er 

19
80

). 
On

e 
do

es 
no

t h
av

e 
to 

est
im

ate
 a

 sy
ste

m 
of 

eq
ua

tio
ns

, s
inc

e 
sin

gle
, 

red
uc

ed
-fo

rm
 e

qu
ati

on
s c

an 
be 

co
nsi

ste
ntl

y e
sti

ma
ted

 as
 w

ell
. T

his
 w

ill 
be 

ad
va

nta
ge

ou
s w

he
n t

he 
un

de
rly

ing
 m

od
el 

is n
ot 

rec
urs

ive
 (s

ee 
ch

ap
ter

 2)
. 



T
h

e 
di

sa
dv

an
ta

ge
 o

f t
hi

s 
ap

pr
oa

ch
 i

s 
th

at
 i

t i
s 

us
ua

lly
 n

ot
 p

os
si

bl
e 

to
 s

ol
ve

 
fo

r 
th

e 
re

du
ce

d 
fo

rm
 a

na
ly

ti
ca

ll
y.

 C
on

se
qu

en
tl

y,
 o

ne
 c

an
no

t 
ta

ke
 f

ul
l 

ad
­

va
nt

ag
e 

of
 e

co
no

m
ic

 t
he

or
y 

in
 i

m
po

si
ng

 (
or

 t
es

ti
ng

) 
pa

ra
m

et
er

 
re

st
ri

c­
ti

on
s,

 a
lt

ho
ug

h 
so

m
e 

of
 t

he
 r

es
tr

ic
ti

on
s 

m
ay

 b
e 

re
ad

ily
 a

pp
ar

en
t. 

N
ev

er
­

th
el

es
s,

 i
t i

s 
po

ss
ib

le
 t

o 
sp

ec
ify

 w
h

at
 v

ar
ia

bl
es

 b
el

on
g 

in
 th

e 
re

du
ce

d 
fo

rm
 

an
d 

th
us

 t
o 

es
ti

m
at

e 
a 

le
as

t 
sq

ua
re

s 
ap

pr
ox

im
at

io
n 

to
 i

t.
 I

n 
ge

ne
ra

l, 
by

 
no

t 
im

po
si

ng
 p

ar
am

et
er

 
re

st
ri

ct
io

ns
 o

ne
 

sa
cr

ifi
ce

s 
on

ly
 s

ta
ti

st
ic

al
 

ef
fi­

ci
en

cy
, 

an
d 

no
t 

co
ns

is
te

nc
y.

 
Ev

en
 i

f t
he

 u
nd

er
ly

in
g 

m
od

el
 i

s 
re

cu
rs

iv
e,

 e
st

im
at

in
g 

a 
si

ng
le

 e
qu

at
io

n 
m

ay
 b

e 
ad

va
nt

ag
eo

us
 b

ec
au

se
 i

t 
ca

n 
ec

on
om

iz
e 

da
ta

 r
eq

ui
re

m
en

ts
. 

T
o 

es
ti

m
at

e 
a 

co
m

pl
et

e 
se

t 
of

 c
om

m
od

it
y-

de
m

an
d,

 o
ut

pu
t-

su
pp

ly
, a

nd
 i

np
ut

-
de

m
an

d 
eq

ua
ti

on
s 

re
qu

ir
es

 a
n 

en
or

m
ou

s 
am

ou
nt

 o
f 

da
ta

 o
n 

co
ns

um
p­

ti
on

 
ex

pe
nd

it
ur

es
 

an
d 

pr
ic

es
 

fo
r 

fa
rm

 a
nd

 
no

nf
ar

m
 c

om
m

od
it

ie
s;

 
on

 
ho

us
eh

ol
d 

ti
m

e 
al

lo
ca

ti
on

 t
o 

on
-f

ar
m

 
an

d 
of

f-
fa

rm
 w

or
k 

an
d 

re
la

te
d 

w
ag

es
; 

an
d 

on
 i

np
ut

s 
an

d 
ou

tp
ut

s 
of

 t
he

 p
ro

du
ct

io
n 

ac
ti

vi
ti

es
. 

T
o 

es
ti­

m
at

e 
a 

si
ng

le
 e

qu
at

io
n,

 h
ow

ev
er

, 
th

e 
an

al
ys

t 
ne

ed
s 

da
ta

 o
n 

on
ly

 o
ne

 e
n­

do
ge

no
us

 v
ar

ia
bl

e 
an

d 
th

e 
pr

op
er

 e
xo

ge
no

us
 v

ar
ia

bl
es

, 
bu

t 
no

t 
on

 a
ll 

th
e 

en
do

ge
no

us
 v

ar
ia

bl
es

. 
(O

th
er

 a
sp

ec
ts

 o
f 

es
ti

m
at

io
n—

da
ta

 
re

qu
ir

em
en

ts
, 

sp
ec

if
ic

at
io

n 
of

 v
ar

ia
bl

es
—

ar
e 

di
sc

us
se

d 
in

 c
ha

pt
er

 2
.) 

Em
pi

ri
ca

l 
R

es
ul

ts
 

T
he

 f
ir

st
 e

m
pi

ri
ca

l 
st

ud
ie

s 
to

 g
iv

e 
es

ti
m

at
es

 o
f 

ag
ri

cu
lt

ur
al

 h
ou

se
ho

ld
 

m
od

el
s 

(L
au

, 
L

in
, a

nd
 Y

ot
op

ou
lo

s 
19

78
; 

Y
ot

op
ou

lo
s,

 L
au

, 
an

d 
L

in
 1

97
6;

 
K

ur
od

a 
an

d 
Y

ot
op

ou
lo

s 
19

78
, 

19
80

; 
A

du
la

vi
dh

ay
a 

an
d 

ot
he

rs
 

19
79

; 
A

du
la

vi
dh

ay
a,

 K
ur

od
a,

 L
au

, 
an

d 
Y

ot
op

ou
lo

s 
19

84
; 

an
d 

B
ar

nu
m

 
an

d 
Sq

ui
re

 
19

78
, 

19
79

a,
 b

) 
ar

e 
ec

on
om

et
ri

c 
st

ud
ie

s 
th

at
 s

pe
ci

fy
 

se
pa

ra
bl

e 
m

od
el

s 
an

d 
th

at
 e

st
im

at
e 

co
m

m
od

it
y 

de
m

an
ds

 a
nd

 e
it

he
r 

ou
tp

ut
 s

up
pl

y 
an

d 
in

pu
t 

de
m

an
ds

 o
r 

a 
pr

od
uc

ti
on

 fu
nc

ti
on

. T
he

y 
ar

e 
hi

gh
ly

 a
gg

re
ga

ti
ve

 
on

 t
he

 d
em

an
d 

si
de

 a
nd

 u
se

 o
ne

 a
gr

ic
ul

tu
ra

l c
om

m
od

it
y 

pr
od

uc
ed

 
an

d 
co

ns
um

ed
 

by
 t

he
 h

ou
se

ho
ld

 (
ou

r 
X

„)
, 

on
e 

no
na

gr
ic

ul
tu

ra
l c

om
m

od
it

y 
th

at
 c

an
 o

nl
y 

be
 p

ur
ch

as
ed

 (
ou

r 
X

m
),

 a
nd

 l
ei

su
re

 (
ou

r 
X

()
- 

K
ur

od
a 

an
d 

Y
ot

op
ou

lo
s 

de
co

m
po

se
 l

ei
su

re
 i

nt
o 

le
is

ur
e 

of
 f

am
ily

 m
em

be
rs

 w
h

o 
w

or
k 

on
 t

he
 f

ar
m

 a
nd

 l
ei

su
re

 o
f 

th
es

e 
w

or
ki

ng
 o

ff
 t

he
 f

ar
m

. T
h

os
e 

w
or

ki
ng

 o
ff

 
th

e 
fa

rm
 a

re
 t

he
re

fo
re

 d
if

fe
re

nt
 p

eo
pl

e 
w

it
h 

di
ff

er
en

t 
la

bo
r 

qu
al

it
y 

th
an

 
th

os
e 

w
or

ki
ng

 o
n 

th
e 

fa
rm

. 
T

o 
m

ak
e 

th
e 

m
od

el
 s

ep
ar

ab
le

 t
he

y 
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 t
ot

al
 e

xp
en

di
tu

re
. 

Th
e 

re
po

rt
ed

 e
la

st
ic

iti
es

 s
ug

ge
st

 t
ha

t 
th

e 
le

ve
l o

f 
fa

rm
 in

co
m

es
 a

nd
 t

he
 a

va
il­

ab
ili

ty
 o

f 
no

nf
ar

m
 g

oo
ds

 a
re

 i
m

po
rt

an
t d

et
er

m
in

an
ts

 o
f 

re
sp

on
si

ve
ne

ss
. 

Si
er

ra
 L

eo
ne

, 
fo

r 
ex

am
pl

e,
 

ha
s 

a 
m

uc
h 

lo
w

er
 e

la
st

ic
ity

 t
ha

n 
th

e 
Ea

st
 

A
si

an
 e

co
no

m
ie

s.
 

El
as

tic
iti

es
 o

f 
m

ar
ke

te
d 

su
rp

lu
s 

ar
e 

st
ro

ng
ly

 p
os

it
iv

e,
 w

he
re

as
 t

ho
se

 f
or

 
la

bo
r 

su
pp

ly
 a
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 n

eg
at

iv
e.

 T
he

 p
os

iti
ve

 e
la

st
ic

iti
es

 o
f 

m
ar

ke
te

d 
su

rp
lu

s 
in

di
ca

te
 t

ha
t, 

ev
en

 w
he

re
 t

he
 p

ro
fit

 e
ffe

ct
 i

s 
st

ro
ng

 e
no

ug
h 

to
 m

ak
e 

co
n­

su
m

pt
io

n 
re

sp
on

se
 p

os
it

iv
e,

 t
he

 t
ot

al
 o

ut
pu

t 
re

sp
on

se
 i

s 
al

w
ay

s 
la

rg
e 

en
ou

gh
 

to
 o

ffs
et

 
in

cr
ea

se
d 

ho
us

eh
ol

d 
co

ns
um

pt
io

n.
 T

he
 

ne
ga

tiv
e 

re
­

sp
on

se
s 

fo
r 

la
bo

r 
su

pp
ly

 s
ug

ge
st

 a
 s

tr
on

g 
pr

of
it 

ef
fe

ct
 a

nd
 r

ef
le

ct
 t

he
 e

m
­

pi
ri

ca
l f

ac
t 

th
at

 le
is

ur
e 

is 
a 

no
rm

al
 g

oo
d.
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O

th
er

 r
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ul
ts

 a
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 s
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m
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iz
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 in
 

ap
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le
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 C
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l C
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ra
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A
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ic
ul
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ol
d 

m
od
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s 
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e 
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on
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 c
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su
m

pt
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n 
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si
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s 
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al

 f
ar

m
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ho
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 A

s 
a 
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su
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 t

he
y 

re
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e 

a 
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m
pl
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th
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re
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ca
l 

st
ru

ct
ur

e 
as
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el

l 
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 c
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si

de
ra

bl
e 
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ou
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f d
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em

pi
ri
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A
N

 
O

V
E

R
V

I
E

W
 

cal
 es

tim
ati

on
. T

he
 st

ud
ies

 su
mm

ari
ze

d 
he

re 
att

est
 to

 th
e f

act
 th

at,
 b

ot
h 

the
ore

tic
all

y 
an

d e
mp

iri
ca

lly
, s

uc
h m

od
els

 a
re 

dif
fic

ult
 a

nd
 co

stl
y t

o e
sti

­
ma

te.
 Is

 th
e e

ffo
rt 

jus
tif

ied
? 

Ca
n p

rac
tit

ion
ers

 m
ak

e d
o w

ith
 fa

r s
im

ple
r 

tec
hn

iqu
es 

tha
t h

av
e b

ee
n 

tra
dit

ion
all

y 
us

ed 
to 

mo
de

l f
arm

 b
eh

av
ior

— 
tha

t i
s, 

wi
th 

tec
hn

iqu
es 

th
at 

do
 n

ot 
all

ow
 fo

r e
ve

n 
a r

ec
urs

ive
 r

ela
tio

n 
be

tw
ee

n 
th

e s
up

ply
 a

nd
 d

em
an

d 
sid

es?
 If

 o
ur 

int
ere

st 
is 

em
pir

ica
l, 

we
 

mu
st 

ask
 w

he
the

r a
gri

cu
ltu

ral
 h

ou
se

ho
ld 

mo
de

ls,
 w

hic
h 

ac
co

un
t f

or 
th

e 
int

erd
ep

en
de

nc
e o

f p
ro

du
cti

on
 a

nd
 co

ns
um

pti
on

 d
ec

isi
on

s, 
pr

ov
ide

 es
ti­

ma
tes

 o
f e

las
tic

itie
s t

ha
t a

re 
qu

ite
 d

iff
ere

nt 
fro

m 
wh

at 
co

uld
 h

av
e 

be
en

 
ob

tai
ne

d 
oth

erw
ise

. I
f w

e 
ar

e 
int

ere
ste

d 
in 

po
lic

y, 
we

 m
us

t 
asc

ert
ain

 
wh

eth
er 

th
e d

iff
ere

nc
es 

in 
the

se 
ela

sti
cit

y 
est

im
ate

s h
av

e d
iff

ere
nt 

po
lic

y 
im

pli
ca

tio
ns 

fro
m 

tho
se 

tha
t w

ou
ld 

ha
ve

 b
ee

n 
arr

ive
d 

at 
by

 t
rad

iti
on

al 
me

tho
ds

. I
n t

his
 se

cti
on

 w
e c

on
sid

er 
th

e e
mp

iri
ca

l s
ign

ifi
can

ce 
of 

ag
ric

ul­
tur

al 
ho

us
eh

old
 m

od
els

. 
As

 n
ote

d 
ea

rli
er,

 t
he

 d
ist

inc
tiv

e 
fea

tur
e 

of 
ag

ric
ult

ura
l 

ho
us

eh
old

 
mo

de
ls 

is t
ha

t t
he

y i
nc

lud
e t

he
 pr

ofi
t e

ffe
ct 
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tio
n 

1-7
). W

he
n w

e c
om

­
pa

re 
ela

sti
cit

ies
 w

ith
 a

nd
 w
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ou

t 
th
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pro

fit 
eff

ect
 (

see
 ta

ble
 1

-2)
, t

he
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ult

s c
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rly
 e
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bli

sh 
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e e
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l s
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of 

ag
ric
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ura

l h
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de
ls.

 T
he

 es
tim

ate
s o

f t
he

 el
ast

ici
ty 

of 
de

ma
nd

 w
ith

 r
esp

ec
t t

o 

Ta
ble

 1
-2.
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ow
n-

pr
ice

 n
ot 

on
ly 

dif
fer

 s
ign

ifi
can

tly
 i

n 
th

e c
ase

s o
f J

ap
an

, T
ha

ila
nd

, 
an

d 
Sie

rra
 L

eo
ne

, f
or 

ex
am

ple
, b

ut 
the

y 
als

o 
ch

an
ge

 s
ign

 in
 th

e c
ase

 of
 

Ta
iw

an
, M

ala
ys

ia,
 K

ore
a, 

an
d 

no
rth

er
n 

Ni
ge

ria
. T

hu
s, 

wh
ere

as 
tra

di­
tio

na
l m

od
els

 o
f d

em
an

d, 
as 

we
 w

ou
ld 

ex
pe

ct,
 p

red
ict

 a
 de

cli
ne 

in 
ow

n-
co

ns
um

pti
on

 in
 re

sp
on

se 
to 

an
 in

cre
ase

 in
 ag

ric
ult

ura
l c

om
mo

dit
y 

pri
ces

, 
for

 fo
ur 

cas
es,

 th
e a

gri
cu

ltu
ral

 h
ou

se
ho

ld 
mo

de
ls 

pre
dic

t a
n i

nc
rea

se.
 T

his
 

is 
be

ca
us

e t
he

 pr
ofi

t e
ffe

ct—
wh

ich
 i

s t
he

 re
su

lt 
of 

th
e i

nc
rea

se 
in 

inc
om

e 
wh

en
 c

ro
p 

pri
ce

s 
ar

e 
rai

sed
—

off
set

s 
th

e 
ne

ga
tiv

e 
pri

ce 
eff

ect
s. 

Fa
rm

 
ho

us
eh

old
s e

nd
 up

 in
cre

asi
ng

 th
eir

 o
wn

 co
ns

um
pti

on
 a

s p
ric

es 
are

 ra
ise

d. 
W

he
th

er 
or 

no
t t

he
 am

ou
nt

s t
he

y o
ffe

r o
n t

he
 m

ark
et 

wi
ll b

e r
ed

uc
ed

 w
ill 

de
pe

nd
 o

n 
th

e e
las

tic
ity

 o
f o

utp
ut,

 w
hic

h 
we

 k
no

w 
rem

ain
s p

os
iti

ve 
in 

the
se 

cas
es 

(se
e t

ab
le 

1-1
). 

Th
e m

ark
ete

d 
su

rpl
us 

res
po

ns
e, 

ho
we

ve
r, 

is 
da

mp
en

ed
 b

y t
he

 pr
ofi

t 
eff

ect
. 

Th
e 

dif
fer

en
ces

 i
n 

th
e e

las
tic

ity
 o

f d
em

an
d 

for
 n

on
ag

ric
ult

ur
al 

go
od

s 
wi

th 
res

pe
ct 

to 
th

e p
ric

e o
f a

gri
cu

ltu
ral

 g
oo

ds 
are

 al
so 

str
iki

ng
. T

he
 el

as­
tic

iti
es 

ch
an

ge
 si

gn
 in

 fo
ur 

cas
es,

 a
nd

 in
 th

e o
the

r t
hr

ee 
cas

es 
th

e m
ag

ni­
tud

es 
are

 m
uc

h 
lar

ge
r w

he
n 

th
e p

rof
it 

eff
ect

 is
 in

clu
de

d. 
W

he
rea

s c
ros

s-
pri

ce 
ela

sti
cit

ies
 e

sti
ma

ted
 u

sin
g 

tra
dit

ion
al 

de
ma

nd
 m

od
els

 t
en

d 
to 

be
 

low
 o

r n
eg

ati
ve

 be
ca

us
e o

f n
eg

ati
ve 

inc
om

e e
ffe

cts
, t

he
 es

tim
ate

s o
bta

ine
d 

wi
th 

th
e a

gri
cu

ltu
ral

 h
ou

se
ho

ld 
mo

de
l a

re 
po

sit
ive

 a
nd

 la
rge

 b
ec

au
se 

of 
the

 p
os

iti
ve 

pro
fit 

eff
ect

. T
he

 el
ast

ici
tie

s o
f h

ou
se

ho
ld 

lab
or 

su
pp

ly 
wi

th 
res

pe
ct 

to 
th

e p
ric

e o
f t

he
 ag

ric
ult

ura
l g

oo
d a

lso
 di

ffe
r g

rea
tly

. I
n t

he
 tr

ad
i­

tio
na

l d
em

an
d 

mo
de

ls,
 a

n 
inc

rea
se 

in 
th

e p
ric

e o
f t

he
 ag

ric
ult

ura
l g

oo
d 

red
uc

es 
th

e c
on

su
mp

tio
n 

of 
bo

th 
tha

t g
oo

d 
an

d l
eis

ure
, a

nd
 th

us 
im

pli
es 

an
 in

cre
ase

 in
 th

e f
am

ily
 w

ork
 e

ffo
rt 

(ta
ble

 1
-2)

. I
n c

on
tra

st,
 a

gri
cu

ltu
ral

 
ho

us
eh

old
 m

od
els

 p
red

ict
 a

 ne
ga

tiv
e r

esp
on

se 
of 

ho
us

eh
old

 la
bo

r s
up

ply
 

to 
inc

rea
sed

 o
utp

ut 
pri

ces
 be

ca
us

e h
ou

se
ho

lds
 a

re 
wi

llin
g t

o t
ak

e a
 pa

rt 
of 

the
ir 

inc
rea

sed
 in

co
me

s i
n i

nc
rea

sed
 le

isu
re,

 th
ere

by
 re

du
cin

g t
he

ir 
wo

rk 
eff

ort
. C

on
se

qu
en

tly
, a

ny
 in

cre
ase

 in
 th

e d
em

an
d 

for
 la

bo
r i

n 
ag

ric
ult

ura
l 

pr
od

uc
tio

n 
wi

ll 
ha

ve
 c

on
sid

era
ble

 s
pil

lov
er 

eff
ect

 o
n 

th
e 

de
ma

nd
 f

or 
hir

ed
 l

ab
or.

 
Al

th
ou

gh
 fe

we
r s

ign
s c

ha
ng

e w
he

n r
esp

on
ses

 to
 ag

ric
ult

ura
l w

ag
e r

ate
s 

are
 ex

am
ine

d, 
th

e m
ag

nit
ud

es 
ch

an
ge

. I
n t

rad
iti

on
al 

de
ma

nd
 m

od
els

, a
n 

inc
rea

se 
in 

th
e w

ag
e r

ate
 im

pli
es 

an
 in

cre
ase

 in
 re

al 
ho

us
eh

old
 i

nc
om

es,
 

wh
ich

 i
nd

uc
es 

a p
os

iti
ve

-de
ma

nd
 r

esp
on

se 
wi

th 
res

pe
ct 

to 
ag

ric
ult

ura
l 

an
d 

no
na

gr
icu

ltu
ral

 g
oo

ds 
an

d 
a 

ne
ga

tiv
e 

or 
ine

las
tic

 r
esp

on
se 

wh
ere

 
ho

us
eh

old
 l

ab
or 

su
pp

ly 
is 

co
nc

ern
ed

. I
n 

ag
ric

ult
ura

l h
ou

se
ho

ld 
mo

de
ls 

the
se 

eff
ect

s a
re 

pa
rtl

y o
ffs

et 
be

ca
us

e a
n i

nc
rea

se 
in 

wa
ge

s a
lso

 af
fec

ts 
th

e 
pr

od
uc

tio
n 

sid
e a

nd
 re

du
ce

s t
ota

l f
arm

 in
co

me
s. 

As
 a 

res
ult

, d
em

an
d r

e­
sp

on
ses

 fo
r b

ot
h 

ag
ric

ult
ura

l a
nd

 no
na

gr
icu

ltu
ral

 g
oo

ds 
are

 ei
the

r d
am

p­
en

ed
 o

r t
ota

lly
 o

ffs
et 

(as
 in

 T
aiw

an
 a

nd
 M

ala
ys

ia)
, a

nd
 la

bo
r s

up
ply

 re
­

sp
on

se 
be

co
me

s p
os

iti
ve 

or 
mo

re 
ela

sti
c. 
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la
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an
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nd
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 h
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ld

s 
in
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n
d

ia
, R

os
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g 
(1

98
0)

 p
ro

vi
de

s 
a 

di
f­

fe
re

nt
 t

yp
e 

o
f 

ev
id

en
ce

 t
h
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at
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 c
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 p
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 m
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 p

ro
du

ct
s 

ge
ne

ra
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 d
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 b
e 

th
e 

pr
im

ar
y 

m
ot

iv
at

io
n 

fo
r 

ch
an

gi
ng

 p
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 p
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d 

a 
nu

m
be

r 
of

 w
ay

s, 
in

cl
ud

in
g 

pr
ic

in
g 

po
li

cy
, 

to
 p

ro
m

ot
e 

th
e 

pr
od

uc
ti

on
 a

nd
 c

on
su

m
pt

io
n 

of
 m

ill
et

 i
n 

or
de

r 
to

 
re

du
ce

 i
m

po
rt

s 
of

 r
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 b
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 c
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 c
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 m
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 p
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e 
ef

fe
ct

 o
f 

re
du

ci
ng

 t
he

 
pr

ic
e 

of
 g

ro
un

dn
ut

s 
or

 i
nc

re
as

in
g 

th
e 

pr
ic

e 
of

 fe
rt

ili
ze

r 
on

 t
he

 d
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 p
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 p
ol

ic
y.

 B
ot

h 
po

lic
ie

s 
re

­
du

ce
 th

e 
de

fi
ci

t. 
T

h
e 

re
du

ct
io

n 
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re
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 b
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 c
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 o
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 b
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 p
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 c
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ra
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ra
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 p
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f c
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 o
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 p
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 p
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 m
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 p
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 p
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 c
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Table 1A-2. Elasticities of hlonagricultural Commodity Consumption 

Commodity prices 
Fixed factors 

Scale 

Economy 
Total 

expenditure Own 
Agricultural 
commodity Wage 

Fertiliser 
price Workers Dependents Land Capital 

technology 
factor 

Taiwan n.a. -0.58 1.18 -0.12 -0.11 0.84 0.0 0.46 0.04 n.a. 
Malaysia n.a. -0.77 1.94' -0.35 -0.18 -0.06 -0.05 1.37 n.a. 2.21 
Japan n.a. -0.97 0.61 0.25b -0.03 -0 .12 ' 0.02 0.19 0.07 J n.a. 
Thailand n.a. -0.89 0.51 0.52 -0.03 ' 0.69 -0.29 0.11 0.10 n.a. 
Korea, Rep. of 2.76 -0.87 0.81' 0.05 -0.23 n.a. n.a. 0.49' n.a. 0.01« 
Sierra Leone 1.18 -0.93 0.14' 0.57 n.a. 0.41 h 0.09' 0.02 0.10 0.27 
Northern Nigeria 3.30 n.a. 0.57' 0.01 n.a. n.a. n.a. n.a. n.a. n.a. 

n.a. Not available. 
a. Price of rice. 
b. Farm wage. 
c. On-farm workers. 
d. Machinery. 
e. Price index of fertilizer, seed, and chemicals. 
f. Average farm size. 
g. With respect to tiller capacity. 
h. Males 15 and older. 
i . Children 10 and younger. 
j . With respect to sorghum price. 

Table 1A-3. Elasticities of Agricultural Commodity-Marketed Surplus 

Commodity 
prices 

Fixed factors 

Fertilizer 
Scale 

technology 
Economy Commodity Own Non/arm Wage price Workers Dependents Land Capital factor 

Taiwan Farm goods 1.03 -0.05 -0.95 -0.24 -0.13 -0.07 1.00 0.08 n.a. 
Malaysia Rice 0.66 n.a. -0.55 -0.15 0.09 -0.50 1.15 n.a. 1.85 
Japan Farm goods 2.97 -0.13 -0 .77 ' -0.09 -0.03 b -0.06 0.96 0.37' n.a. 
Thailand Farm goods 8.10 -0.12 -3.62 —0.41d -1.72 0.39 1.48 1.44 n.a. 
Korea, Rep. of Rice 1.40 n.a. n.a. -0.34 n.a. n.a. 0.81 n.a. n.a. 
Sierra Leone Rice 0.71 -0.12 -0.49 n.a. - 0 . 2 1 ' -0 .12 ' 0.02 0.11 0.32 
Northern Nigeria Sorghum 0.20 n.a. n.a. n.a. n.a. n.a. 0.06 n.a. n.a. 

n.a. Not available. 
a. Farm wage. 
b. On-farm workers. 
c. Machinery. 
d. Price index of fertilizer, seed, and chemicals. 
e. Males 15 and older. 
f. Children 10 and younger. 
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of
 fo

od
s 

fa
lls

 (
pr

ov
id

ed
 fo

od
s 

an
d 

Z
-g

oo
ds

 
ar

e 
su

bs
ti

tu
te

s)
, 

m
ak

in
g 

it
 m

or
e 

lik
el

y 
th

at
 t

he
 r

es
po

ns
e 
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 m

ar
ke

te
d 

su
r­

pl
us

 i
s 

po
si

ti
ve

. 

T
h

e 
H

ym
er

 a
nd

 R
es

ni
ck

 a
ss

um
pt

io
n 

th
at

 le
is

ur
e 

an
d 

la
bo

r 
de

m
an

d 
ar

e 
no

t 
ch

oi
ce

 v
ar

ia
bl

es
 c

an
 b

e 
re

la
xe

d.
 I

f i
t 

is 
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su
m

ed
 t

ha
t 

no
 l

ab
or

 m
ar

ke
t 

ex
is

ts
, 

th
en

 t
w

o 
vi

rt
ua

l 
pr

ic
es

 e
xi

st
, 
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e 

fo
r 

la
bo

r 
an

d 
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e 
fo

r 
ho
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eh

ol
d 

Z
-g

oo
ds

. T
he
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 a

re
 t
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s 

tw
o 

eq
ua

li
ty

 c
on

st
ra

in
ts

 o
n 

su
pp

ly
 a

nd
 d

em
an

d 
ra

th
er

 t
h

an
 o

ne
. 

A
lt

er
na

ti
ve

ly
, t

he
 la

bo
r 

m
ar

ke
t 

m
ay

 b
e 
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su

m
ed
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o 

ex
is

t. 
A

s 
an

 a
lt

er
na

ti
ve

 t
o 

th
e 

H
ym

er
 a

nd
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es
ni

ck
 

in
te

rp
re

ta
ti
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, Z

-g
oo
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m
ig

ht
 b

e 
in

te
rp

re
te

d 
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 b
ei

ng
 s

yn
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ym
ou

s 
w

it
h 

ho
us

eh
ol

d 
pr

od
uc

ti
on
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ti
vi

ti
es
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T

h
e 
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ig

in
al

 
w

or
k 
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ke

r 
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n
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st
er
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), 
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d 

M
ut

h 
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 e
m
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h

at
 t

he
 c

om
m

od
it

ie
s 

th
at
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ld
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ou
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ho
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 p
ro
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w
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e 
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ol
d 
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 p
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n 
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e 
m
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t 
an
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 l
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. 
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 t
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m
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 t
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l 
m

od
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X

c 
is 
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f c

om
m

od
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s 
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ro

du
ce
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in
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ar
ke

t-
pu
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ha

se
d 
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pu
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d 
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X

m
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an

d 
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r 

de
m

an
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, 
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a 

ve
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f 
ti

m
e 
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­
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d 
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 p
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du

ct
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h 
co

m
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od
it
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su
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 c
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e 

is 
th

e 
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m
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f t
im

e 
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en
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ou
se

ho
ld

 p
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n

, p
lu

s 
m

ar
ke

t 
w
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t i

s 
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te
n 
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h
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 p
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ct
io
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is 

no
t j
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th
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t e
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it

s 
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ta
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et
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f n
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d 
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 e

xi
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, 
th

e 
su
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pl
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 p

ro
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ct
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 b
e 
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ef
in

ed
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o 
th
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 s

ha
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w
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m
pl
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it
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pr
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 c
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ef
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n 
te
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s 

of
 e
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al

it
y 
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tw
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n 

ho
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ol

d 
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pp
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d 
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R
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y 
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e 
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it
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 b
y 
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e 
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l 
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­

ti
ve

s 
of

 t
he

 c
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 p
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 c

on
ve

x,
 s

ha
do

w
 (

or
 v
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pl
ic

it
ly

 d
ef

in
ed

 f
ro

m
 

th
e 
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 f
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 p
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 p
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 c
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 d
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ha

se
d 

an
d 

a 
ho

m
e-

pr
od

uc
ed

 (
Z

) 
co

m
m

od
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n
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R
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 b
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G
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n
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 t
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d 
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d 

th
e 
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­
m

od
it

ie
s 
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e 

pe
rf
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t 
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 c
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s 
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ng
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s 

m
ar
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 p
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it
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e 
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r 
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m
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th
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m
od

el
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s 
re

cu
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iv
e.
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f l

ab
or
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s 

n
ot

 s
ol
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 t
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 m
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ke
t, 

a 
vi

rt
ua
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ha
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w
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e 
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r 
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r 

ex
is
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, a
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f m
ar

ke
t 

pu
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h
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es
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f t
he

 h
om

e-
pr

od
uc

ed
 c

om
­

m
od

it
y 

ar
e 

ze
ro

, 
a 

vi
rt

ua
l 

pr
ic

e 
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r 
it

 e
xi

st
s.

 H
uf

fm
an
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nd
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an

ge
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ha

ve
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 s
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ht
ly

 d
if

fe
re

nt
 v

er
si

on
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f 
G

ro
na

u'
s 

m
od

el
 i

n 
w

hi
ch

 t
he

 h
ou

se
­

ho
ld

 i
s 

ex
pl

ic
it

ly
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n 
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ri
cu

lt
ur

al
 h

ou
se

ho
ld
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T

h
e 

ho
us

eh
ol

d 
jo

in
tl

y 
pr

o­
du

ce
s 

a 
fa

rm
 a

nd
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 h
ou

se
ho

ld
 c

om
m

od
it

y 
(X

c a
nd

 X
a
),

 s
el

lin
g 

th
e 

fo
rm

er
 

an
d 

co
ns

um
in

g 
th

e 
la

tt
er

. L
ab

or
 i

s 
so

ld
 o

n 
th

e 
m

ar
ke

t, 
bu

t 
th

e 
on

ly
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ar
­

ke
t 

pu
rc
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se

s 
ar

e 
fo

r 
pr

od
uc

ti
on

 i
np

ut
s.

 A
 v

ir
tu

al
 p

ri
ce

 e
xi

st
s 

fo
r 

th
e 

ho
us

eh
ol

d 
co

m
m

od
it

y 
an

d 
th

e 
m
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s 
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ar
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, h

ow
ev
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, 
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e 
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an

d 
ho
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eh

ol
d 
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m

m
od

it
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s 
h
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e 
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ra
te

 p
ro

du
ct

io
n 

fu
nc

ti
on

s 
an

d 
fi

xe
d 

in
pu

ts
 c

ou
ld

 o
nl

y 
be
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ll

oc
at

ed
 t

o 
on

e 
en

te
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ri
se

, 
th

e 
m

od
el

 
w

ou
ld

 b
e 
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e 
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tw
ee

n 
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rm
 p

ro
du

ct
io

n 
de
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si

on
s 

an
d 

th
e 

re
st

. 

Pa
rt

ly
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en

t 
M

ar
ke

ts
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om
m

od
it
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H

et
er

og
en

ei
ty
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en

 i
f a

ll 
m

ar
ke
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 e

xi
st
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ho

us
eh

ol
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m

ay
 f
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e 

a 
vi

rt
ua

l 
pr

ic
e 

th
at

 d
e­

pe
nd

s 
on

 b
ot

h 
pr

od
uc

ti
on
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ec
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ol

og
y 

an
d 

ho
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eh
ol

d 
pr

ef
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en
ce

s, 
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 t
h
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n 
an
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gr

ic
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ra

l h
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 m
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el
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 n

ot
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e 
re

cu
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iv
e.
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h
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 c

an
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cu

r 
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e 
m

ar
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 a
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 p

ar
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se
n

t 
or
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au
se

 c
on

st
ra

in
ts
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re

 i
ns

ti
­

tu
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on
al

ly
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m
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se
d 

(se
e 

Si
cu

la
r,

 c
ha

pt
er

 
10

, 
fo

r 
an

 a
na

ly
si

s 
of

 s
uc

h 
co

n­
st

ra
in

ts
 

im
po

se
d 

on
 

a 
pr

od
u

ct
io

n 
te

am
 

in
 t

he
 P

eo
pl

e'
s 

R
ep

ub
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c 
of

 
C

h
in

a)
. 

In
 p

ar
ti

cu
la

r,
 a

 h
ou

se
ho

ld
 m

ay
 b

e 
ab

le
 t

o 
se

ll 
a 

co
m

m
od

it
y 
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t 

no
t 
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y 

it
, o

r 
vi

ce
 v

er
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. 
If

 t
hi

s 
co

m
m

od
it

y 
is 

bo
th

 c
on

su
m

ed
 

an
d 

pr
o­

du
ce

d 
by

 t
he

 h
ou

se
ho

ld
, 

th
en

 t
he
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ou

se
ho

ld
's 
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ti

m
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 m
ay

 b
e 

at
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 c
or

­
ne

r 
at
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hi

ch
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on
su

m
pt

io
n 

eq
ua

ls
 p

ro
du

ct
io

n
. S

uc
h 

co
rn

er
 s

ol
ut

io
ns
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re

 
lik

el
y 
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 o
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ur

 e
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ec
ia

lly
 w

h
en

 c
om

m
od

it
ie
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e 
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ro

ge
ne

ou
s. 
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r 

ex
­
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pl

e,
 h

ir
ed
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nd

 f
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 l
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 b
e 
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t 
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e 
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a 

m
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it
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g 
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 l
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O
n-

fa
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 a
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ff

-f
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m
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r 
m

ay
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e 
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er
en

t 
le
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ls
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f 
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ti
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se
e 

Lo
pe
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 c
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er
 1

1)
. 

A
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a 
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m

m
od

it
y 
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 h
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ti
on

 m
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e 
a 
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er
en

t 
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al
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y 
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e 
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m

m
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it
y 
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 m
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t, 

an
d 

th
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 p

ur
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e 
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 m
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 d
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H
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ld

s 
ca
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n
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m
e 

fa
m
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r 
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m

e 
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 c
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h
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h
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t 
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e 
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t 
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h

t b
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h 
co

rn
er

 

T
H

E
O

R
Y

 
A

N
D

 
C

O
M

P
A

R
A

T
I

V
E 

S
T

A
T

I
C

S 
O

F 
M

O
D

E
L

S 
89

 

so
lu

ti
on

s,
 

th
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n 
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s 
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e 
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h
e 
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 b
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 c
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m
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d 
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 h
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 a
nd

 f
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 p
er

fe
ct

 s
ub

st
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 i
n 
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m
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 e
xc

es
s 

su
pp

ly
 o

f 
on

-f
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 c
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 b
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 c
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 c
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m
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 m
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 m
ar

ke
t 

pr
ic

es
 b

ei
ng

 t
he

 o
pp

or
tu

ni
ty

 c
os

ts
. T

h
is

 w
ill

 c
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 c
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