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Abstract

When working with micro data one sometimes encounters situations involving qualitative
choices in addition to the continuous choices that are the traditional focus of empirical
analysis. One such situation arises when we study the increase in multiple job-holdings
among farm operators in western economies. In these analyses we are both interested in the
qualitative choice of entering the off-farm labour market and the continuous choice of
determining labour supply in all occupations. This paper presents a unified framework for
formulating such a discrete/continuous choices that include randomness within the decision-
making process. We consider the joint labour decisions of operator and spouse through an
agricultural household model that combines the agricultural production, consumption, and
labour supply decisionsin a single framework. We develop a probabilistic decision rule for
participating in off-farm work and derive the demand functions in farm production and

labour supply functions in off-farm sector.
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Introduction

Mogt articles concerning labour decisions of farm households are based on neoclassical
theory. The central assumption of the theory is that of optimisation and the

individual s/househol ds are assumed to maximize their utility, which is a function of
consumptiongoods and leisure time, subject to constraints on time, income and farm
production. For an individual to be able to rank all his alternative allocations there are certain
key assumptions that must be satisfied to give the desired properties to an individual’ s
preference ordering. First of all, we must assume that the individual has unlimited information
of all possible alternative allocations. Secondly, we must assume that he is able to rank all
aternatives in a consistent and well-defined order, however aike or unlike they may be. This
includes the assumption of transitivity which states that if a is preferred to b and b is preferred
to ¢, then a must be preferred to ¢, and the assumption of reflexivity which states that all
alternatives are preferred or indifferent to itself. These assumptions allow us to partition any
given allocation into non-intersecting indifference curves that can be illustrated in a two-
dimensional diagram where consumption of consumer goods is represented along the x-axis
and consumption of leisure along the y-axis®. To give these indifference curves a particular
structure we usually add assumptions of non-satiation (alternative a is preferred to alternative
b if a contains more of at least one good and no lessof any other), continuity of the
indifference curves (changes in consumption of purchased goods can be fully compensated by
changes in consumption of leisure), and strict convexity (the set of aternatives that are

preferred to alternative a is strictly convex).

The neoclassical approach can be criticized for not giving a very adequate description of
human behaviour. People don’t usually have perfect information of the alternatives they can
choose among and the choices they make are not necessarily consistent with their previous
behaviour. It is not difficult to picture a situation where we get problems with ranking the
aternatives we face. Even the simplest comparisons may cause uncertainties; given that | am
feeling a bit peckish, do | prefer a sandwichor would | be better off by spending my last
money on a pint of lager? Often we find that the choice alternatives are much more complex

than this example. It is also highly probable that our preferences change over time. They may

! We treat the vector of all purchased consumption goods as one argument of the utility function and the
household’ s |eisure as a second argument. The household’ s preferences can then be presented as indifference
curvesin atwo-dimensional diagram.



even change within afew minutes depending on what new information or shock that occurs. |
may go from peckish to hungry within a short while and actually go for the sandwich! A
household’ s preferences for leisure may be dependent on household characteristics like
number and age of children, with personal characteristics like age and education, and with
local labour market characteristics. In this case there exists exogenous variables that affect the
choices the household makes.

Some argue that choice behaviour should be modelled as a probabilistic process to account
for the individuals' uncertainty and for the observed inconsistency (Tversky 1972). This
approach implies that we associate probabilities with either of the alternatives. If we are going
to introduce probabilistic processes in our model, we need to consider what factors determine
the probabilities. Shall we focus on the inconsistencies in the individuals' behaviour or are the
measurement problems and inappropriate model specifications of greater concern? We must
also distinguish between models with stochastic decision rules (and deterministic utility) and
models with stochastic utility (and deterministic decision rule), respectively. In the first case
we have a situation where an individual don’t necessarily choose the alternative that brings
him the higher utility, while in the second case the individual will choose the alternative that
he expectswill bring him the higher utility The second alternative is thus closer to the

neoclassical models.

We can think of several reasons why we may not be able to model the labour decisions of the
multiple-job holding households correctly. A common, and more or less unavoidable,
problem is that we can't fully observe al the factors that enter into the individuas' utility
functions. We may i.e. have insufficient knowledge of preferences for farming and attachment
to the farm property (maintenance of family traditions ect). This kind of heterogeneity in
preferences will lead to greater variance in our estimates. Another source of uncertainty may
stem from insufficient recordings of observable variables like farm characteristics,
household/individual characteristics, and regional characteristics. A seemingly important
explanatory variable when estimating off-farm labour supply that more often than not seems
to be absent from the reaserchers data sets, is the individuals level of education. The lack of
such variables contributes to increase the unexplained part of the model. According to Manski
(1977) the different sources of uncertainty can be listed in four groups: Non-observable
characteristics (when the vector of characteristics affecting the choice of the individual is

only partially known by the modeler), non-observable variationsin individual utilities(when



the variance in preferences increase with increasing preference heterogeneity), measurement
errors (when the amount of the observable characteristicsis not perfectly known) and

functional misspecifications (when the functional form of utility is not known with certainty).

Theoretical Model

We view the decision to participate in off-farm wage work by farm operators (O) and their
spouses (S) through an agricultural household model that combines agricultural production,
consumption and labour supply decisions into a single framework. The model bear
resemblance to models used by Huffman and Lange (1989), Gould and Saupe (1989), Lass
and Gempesaw (1992), and Weersink, Nicholson and Weerhewa (1997).

The population of farm household face the same choice set of alternative occupations. We
assume that they are statistically identical and independently distributed. This assumption
implies that their choices are governed by the same mulitnomina distribution and that the
choices made by one household are independent of the choices made by others. The actual

time allocations are allowed to vary between households.

| was planning to choose a random utility approach to model the off-farm labour decisions
based on McFadden’s conditional logit model. My aim was to let the households maximize

utility by choosing among four alternative allocations:

D,  both operator and spouse participate in wage work: M°>0, M®>0
D, only operator participates in wage work: M°>0 M®°=0
D, only spouse participates in wage work: °=0, M°*>0
D, neither of them participates in wage work: °=0, M°=0
where M', i = O, S represents hours in off-farm wage work for operator and spouse. The

optimization problem includes a discrete choice (whether to participate in off-farm work or
not) and a continuous choice of finding the optimal allocation of time between the available

options, farm work, off-farm work and leisure.

My intention was to find away of expressing the indirect utility (U, , n=1,2,34) of each

aternative as a function of the attributes of the nth aternative, V, (X, ), and arandom term,



e , which should capture the unobserved variations in tastes and characteristics of the

households and unobserved attributes of the adternative
U:I :Vn(xl"l) +en

while the discrete choice could be expressed as

n

_% if U’ =Max(U;,U;,U;,U]) n=1234
otherwise

This caused me some trouble as | aso wanted the decision rule to be stochastic. | have
struggled with different kinds of specifications and have eventually ended up with what
follows, a deterministic utility function and a stochastic decision rule. This does not alter the
essence of the discrete and continuous choices the households face. (1 will consider this
problem more closely during summer and may end up with reconsidering my choice of
model.)

We assume that a household maximize its utility subject to constraints on time, income, and
farm production. Utility can be derived from purchased goods ( G ) and the household
members’ leisuretime ( L), and is affected by variables such as human capital characteristics
(H") and other household and regional characteristics ( Z,) that are considered exogenous to

current consumption decisions.
(1) U=U(G,L°L%H°H%2,), 9fU/IG>0,qU/fL'>0, i=0,S

The utility function is assumed to be ordinal and strictly concave and is maximized subject to
congtraints on time, income and farm productivity. We let 24 hours be the total time
endowment ( T ) in this model and assume that time for operator and spouse are
heterogeneous. Time can be spent on leisure (home work, sleep, leisure time ect.) denoted L',
farm work (F' ), and wage work ( M'), all measured in number of hours. By definition all
farm households supply a positive amount of on-farm labour hours and we assume that both

operator and spouse work on the farm. We also assume that al individuals enjoy a strictly



positive number of non-working hours. Time spent in off-farm sector is a non negative

variable for both operator and spouse.

(2 T=F+M+L, F,L'>0 M30,i=0S

The consumption of market goods at price P, will be limited by available income earned
from farm profits, net income from wage work, and other household income, V . The farm
households are assumed to be competitive in input and output markets and farm profit is set

equal to the price of farm output ( P,) multiplied with output ( Q) less the variable cost of

production (RX ), where R isthe input price vector and X isthe quantity of purchased farm
inputs. Off-farm work is paid at the wage rate W' . For simplicity, we don’t include taxes in
the model. The budget constraint of a household can then be represented by the following
equation.

3 PG=PQ- RX+W°M°+W°M?S+V

In the following we will treat consumer goods (G ) as numeraire and set P, equal to one.

The wage rates the operator and spouse face are assumed to depend on their respective human

capital characteristics (H') and the local labour market conditions ( Z,, ).

4 W =W(H,z,), i=0,S

We assume flexible work schedules in off farm employment so the household members can
maximize utility by offering an optima number of off farm work hours and that the wage

rates are independent of the hours worked.

The properties of the farm production function represent a third and fina constraint on the
household’' s consumption abilities. Farm output is a function of the labour hours put down in
farm production ( F') and a vector of purchased farm inputs ( X ), and is dependent on human
capital characteristics (H') and farm specific characteristics ( Z. ). While off farm wages were
assumed to be independent of hours worked, marginal returns to farm labour are assumed to

be diminishing. The production function is assumed to be strictly concave.



®) Q=f(F°F°X;H%HZ)

The discrete choice of the maximization problem is to choose the aternative (i =1,2,34) that
gives the household the highest utility while the continuous choice is to find optimal labour

supply in farm and off farm sector.

The discrete choices of the utility maximizing problem can be expressed as four binary choice
variables

5 if W°3 W*andWs3 W%
! otherwise

if W°3 W and W° <W5R‘k
D, = .
© otherwise \
if W° <W°®and W*3 WF
D, = ]
otherwise
o B i W ew T andw <W5R‘k
) otherwise \

where WRisindividual i’s reservation wage. i=0,S

These four aternatives are mutually exclusive. The household can only choose one of the

above alternatives at atime. We can add another constraint to the maximization problem.

(7 D.D,=0 foralntm nm=1234

Let us first assume that the utility function is determinigtic, i.e. the household has full
information on all arguments that’s included in the maximization problem. We get the optimal
quantities of off-farm labour supply (M'), the variables in household consumption (G and
L'), and the variable inputs in production (F' and X ) by maximizing utility (1) subject to
constraints on time (2), budget (3) and farm productivity (5). The Lagrange function can be
expressed like



2
£=U(G,L° L5 H° H%Z2)+§1.0-F -M-Lh

i=1

©)) +gMf (F°,F°, X;H®, H%,Z,)- RX+W°(H®,Z,)M°
+WS(H®,Z, )M +V - GI

Which gives the following first order conditions for an interior solution

© ==U.-g=0
(10) ;ITT—E=UU-M=0
(11) %:-Ii+g%fi':0
(12) %:-Ii+gNi£0
® T:=aRtf,- R=0

We find the optimal solution by simultaneously solving the first-order conditions. We will
have an interior solution for all choice variables with a possible exception of off-farm work
hours that may be zero for either operator, spouse, or both. Neither operator nor spouse will
work off the farm unless the wage rate they receive exceeds the margina value of farm labour
evaluated at the point of optimal allocation between farm work and leisure when no off-farm

hours are supplied.

Equation (13) gates that the margina value of use of purchased input factors shall equal the
marginal cost of these factors in optimum. From equations (9) to (12) we get that, assuming
interior solution, in optimum the margina value of farm work must equal the marginal value
of off-farm work and equal the marginal rate of substitution between leisure and consumption,
i.e. margina value of timeis equal in al employments. Consumption goods are set as
numeraire ( P, =1).

U, |
14 Rf =w =t i=0,S

G



If W< R,f, theindividua will not supply off-farm hours and time is divided between farm

work and leisure. If W'> P, ;" the individual will increase his/her off-farm hours, thereby

increasing the marginal value of farm work until the marginal returns to both kinds of

employment equal the marginal rate of substitution between the consumption goods.

Given the assumption that the farm household acts as price taker in input and output markets,
the household model is recursive if an interior solution exists for all choice variables.
Decisions on farm labour and purchased inputs are made first, and then consumption

decisions on consumption goods and leisure.

Equations (11)-(13) are then the conditions for profit maximizing usage of farm inputs and
can be solved independently of the other equations to obtain demand functions for farm
inputs:

(15 F"=D.(W°,W*R,R,,H°,H°Z,,Z.) i=0,S

(16) X =D,(W° W% RP,H°HZ,,Z)

To obtain the demand functions for leisure time we need equations (2), (3), (5), (9), and (10)
conditional on (11)-(13):

(17) L =D, (W° WS H°H%Z,,Z, V.p) i=0,S

el VIR R S

where p=P,Q - RX - W"F" - W°F*

The off-farm labour supply functions are derived residually from the time constraint and will

contain all exogenous variables in the constrained optimisation problem.

Mi* =T' Fi*- I_i*
=D, ®°,W°,P,,RV,H°, H%,2,,2..Z, hi=0,s

i) Q!

(18)

If however optimal hours of off-farm work are zero for either operator or spouse, household
decisions regarding production and consumption decisions must be made jointly, rather than
recursively. Off-farm labour supply will still be made residualy, but the unobservable wage

rate for an individual not working off the farm will not be a determinant of the hours work by



the other partner. Still, the supply function for this partner is conditional upon the

participation decision by the partner without off-farm employment.

The reservation wage for participation in off-farm work for individual i is equa to the
margina value of his’her time when all time is allocated between farm work and leisure

(T =F'+ L). Thisgives us the participation rule

| it W3WR=Pf]|
a9 yv=K W i=0,S
if W<W"=Rf]|

We assume that the off-farm labour demand equations for the operator and spouse can be

expressed as a linear function of its arguments

(200 W =b,H'+b,Z, +v ifW >WF?| | i=0,S

0

where v is some random disturbance. The wage rate is observed only when the decision to
work off the farm is made which occurs if the market wage exceeds the reservation rate. As
the reservation wage equals the margina value of farm work when zero off-farm work hours
is supplied it will depend on non-wage and non-price variables exogenous to the household

consumption ( Z, ), production ( Z. ) and labour supply ( Z,, ) decisions represented by the
aggregate Z .

The supply of off-farm labour depends on the exogenous variables Z , the price variables P

(where P isavector P=(F,,R\V)), and the wage rates as shown in equation (18). As

mentioned, the unobservable wage rate of an individual who is not participating in off-farm
work will not be a determinant of the spouse’s supply function. The off-farm labour supply

functions of the four alternatives can be expressed as;

O =gl WO +al WP +al, Z +al P if WO 3 WO W 3 W
) M°=RBe=a?we+aiz+alP if WO 2 WO WS <WS
M, =0 otherwise

10



S=al WO +alWs+alZ+al P if WO 3 W W3 WS
(220 M =Buf=aws+aiz+alP if WO < W% WS 3 WS
M; =0 otherwise

By inserting for W' from (20) we get the labour supply equations as functions of only the
exogenous variables, H', P,, R,V ,and Z_,where k = H,F, M. We simplify the

equations by letting all exogenous variables be represented by an aggregate Y, and get:

O=alYtHu,  ifWO3 WORWe3 WS
L) M°=R°=a’y?+u, if WO 3 WX WS <W=
(e}
4

M?=0 otherwise

S=za'Yt+u, i WO3 WOR WS s W
(22) MS=S=a¥'+u, ifW°<W® W3 W=
S
4

M>=0 otherwise

where u_ , n={1,2,3,4}, isarandom disturbance that stems from the off-farm labour demand

n )

equations. We assume that u islogisticaly distributed with distribution function ———,
1+exp(-Y)

zero mean and variance equal to p? /3.

Each individual chooses his/her course of action on the principle that the other’s behaviour is
given. The probability of participating in off-farm work will then be defined by four
conditional distributions.

VP =1y° =1r = 1

P =1y _1r_1+exp@1Y1||

VP =1y° = of = 1

Py =1ly” =0r= 1+ exp@2Y?
—_ O _ —_ 1

P =1y _Or_1+exp@3Y3|

1

T e T

(23)

11



This kind of conditional behaviour is not necessarily compatible. In order to make these
conditional distributions unambiguously define a course of action, the condition

a'Y'+a’yY® =a%*v* +a'yY* must be satisfied (Gourieroux 2000:57).

When each variable can take on only two values (0,1) the conditional probabilities can be

expressed as functions of the joint probabilities as follows:

P =1y =0 =5y :O,F;rzro?fgr;foiw —or- POOFJEORO =1- P =0y =0F
P =1y =1= e :oirxsrz?;fg:r;nlil,ys - REPM =1- Pyt =0ly* =1r
S T ] =0,F;r°rvzio:riFy>:r;70£Lyo AR
Py =1y° =1r= P =1y = =B o1 =0y =1

PP =0y’ =W+PN =1y° =0 R, +P,

To provethat a'Y*+a’Y® =a®Y? +a*Y*is a necessary condition we start with the lemma:

PriyY =0ly* =0rPrIyT =0ly° =1 _ PrIy¥ =0ly* = WPr[Y1 = 0]y° = 0r

O AmTEicaRrM = =T Ay ST =0y = o

This equality can be proven by replacing the conditional probabilities with the joint

probabilities:
POO P:LO POl POO
I:)OO + F)ZI.O F)10 + F:)ll - POl + F:)ll POO + I:%)1
F;.O 11 Fil F)Ol
POO + P:LO P:LO + Pll POl + Pll POO + POl

We can now easily see that both the left and the right hand side of the equality equals
P

> PriyY=0y°=0r
P, PIYP=Ly°=1"

By replacing the conditional probabilitiesin (*) with the conditional logit distribution in (23)

we obtain:

12



N- Py =1y =013} PN =1y" =US_N- P11 =1y" =I3- PP =1y" =01
PAIYY =1y =oPrIyt =1y° =1 PrVI =1y =P =1y” =0f

exp(a’Y?) exp(a*Y*) = exp(a'Y') exp(a’Y?)
aZYZ +a4Y4 - lYl +a3Y3

**)
Which is the compatability condition.
We can now utilize this condition to express the joint probabilities. We know that the | eft

hand side of (**) equals % which implies

11
R = exp(@’Y* +a'Y*) R,
and from the relations between the conditional and joint probabilities we get

1 P = exp(a’Y’ +a'y?)

P, = P, =exp(a’Y*)PR,
10 exp(azYz) 00 exp(ang) 11 p( ) 11

R = exp(a’Y’) P,

while B, can be expressed as

Pll:]" (Poo+Plo+Po1)

This gives us the following probabilities for the four aternatives the household are faced
with:

Alternative D, : both operator and spouse work off-farm:

1

@) P Ly = @)  epaY L+ ep(av)]

Alternative D, : only operator works off-farm:

13



exp(a*Y?)
1+exp(a’Y") +exp(a’Y*)[1+exp(@’y?)]

(25 PrIyY =1y°=0I=

Alternative D,: only the spouse works off-farm:

exp(a’Y?)

@ P =0y = e @V T exp@ Y i+ @)

Alternative D, : neither operator nor spouse works off-farm:

exp(a’Y? +a‘Y?)
1+exp(a'Y!) + exp(a’Y*)[1+exp(a’Y?)]

27) P =0,y° =0l =

Estimation

Let Y',j=12,...,J ,represent theJ possible values of the vector of explanatory variablesin
(22') and (23'), and call a“trial of typej” arun of the experiment performed under the
conditions Y =Y" , (n=1,2,34). Let there be m such trials (Gourieroux 2000:20).

In the bivariate case as outlined above we have observations on the pairs

y, =yl L i=1..,3, i=1..m

which assumes the values |k1, kzq, k, =01, k, =01 with probabilities (as given in (24)-
(27):

1 S
24y P = . , - ERQYY aty?atyi
P R L e repay rea@y)] |

exp(a‘Y* . . .
(251) p( ) - FlO@lYlj ,aZYZJ ’ a4Y4J I‘

P = . . _
1 1+exp(a’Y?) + exp(a’y )1+ exp(a’Y?)]

14



B = exp(a‘’y")
" 1+exp(a’Y?) +exp(a’Y )1+ exp(a’Y?)]

(26) = Fo@YY v ay f

exp(a’Y?’ +a*y*)
P = . . -
“ 1+exp(a’Y!) +exp(a’Y)[1+exp(a’Y?)]

(271) - F OO@lYlj , a2Y2j , a4Y4j r

The probability distribution functions are all strictly positive, F*> >0, " k Kk,

and constrained by

aaFe=1

k =0ky=0
and the compatability constraint a'Y* +a’Y® =a®y?+a‘v".
The log of the likelihood function is then given by

(28 logL(y:a)]=a & & My, lodlP,,, (a)]

j=1 ky=0kp=0

The maximum likelihood estimator is obtained by writing the first-order conditions

where F'* (j) indicates the partia derivative of F“*(j) with respect to the nth coordinate.

15



The maximum likelihood estimator a,,, which solves the equation system converges

asymptoticaly (Jfixed, m ® ¥, " j)to a,

1
2
and is asymptotically normally distributed a,, ¥4® NE; E ﬂﬂ:n)%;.l_.) %

We find the asymptotic covariance matrix of a,, by taking the second derivatives of the log

likelihood function

Tlog(L) ¢ 4 4 . _1 I@W(j)

ﬂanﬂ(a\ )l 2-1 I?:-O kzaz-ornqsz ﬂ(al )l kiko ( J) 8
IO S O O Mt ()] O
%%&”‘WH(FW)Z(J) Fklkz(])%)'

According to Gourieroux (2000:93) a much simpler estimation method for the conditional

logit model is given as follows:

m
Ifwelet p,, :ﬁ be the observed frequencies for each trial of typej, a* we can be

P i

o01j 11

estimated simply by calculating the conditional frequency and applying the

Berkson’s method. Then the observed frequencies p,, , asymptotically convergesto the true

probabilities Pk1k2j (a) . I will not explain the Berkson method in any further detail.

Data

The data for my analysis can mainly be obtained from a yearly survey of Norwegian farm
households (Account Results in Agriculture and Forestry) collected by the Norwegian
Agricultural Economics Research Institute (NILF). The survey is one of the more

16



comprehensive sources of farm statistics in Norway, but has 0 far had little widespread use in
applied research. The survey dates back to the beginning of the 20th century and has since
1950 included approximately 1000 farm households representing different regions and
principal productions (grain, dairy, livestock etc.). Participation in the survey is voluntary but
restricted to farmers younger than the age of 67 (retirement age) and to farm households
working at least 400 ontfarm hours on ayearly basis. Farms that produce both grain and
swine products, and dairy farms (pure dairy farms or dairy in combination with livestock
production) have the highest representation both in absolute numbers and as share of the total
population. Most farm households in the survey report between 1800 and 6000 o farm work
hours yearly, while a standard man-labour year in the agricultura sector is set like 1875
hours. There is no specific decision rule used for entering new households, but one aims to
enter farm households that hold more or less the same characteristics (region/size/production)
as the exiting farms. Somewhere between five and ten percent of the farm households are
replaced each year, most commonly because the exiting households don’t wish to continue

being part of the survey.

The Account Results in Agriculture and Forestry is the most elaborate source of information
on Norwegian farm households financial matters both in aregional and a production type of
context. The survey includes data on daily or weekly labour hours for al household members,
family members, and hired help and in all employments. On-farm labour compensation is
calculated using the cost of hired help, added holiday allowances and socia security
payments, and off-farm income is divided between wage work and other income. The survey
aso includes data on total area of cultivated land and the division of land into different uses
and the yield of and income from different agricultural crops, fruit, garden berries and
vegetables. To alow for calculation of obtained prices from farm sales, the turnover from all
farm products are registered. Also the household’ s consumption of own production is
registered. All costs of production are reported in total figures for each and every production
input. Finally, the survey includes detailed balance sheets information and profit and loss
accounts for all households, including information on production grants, interest payments,
tax payments, and investment grants. The data set does not contain information on personal
and family characteristics such as education, martia status, and family size which have been
found to be important explanatory variables in estimating farmers’ off-farm work

participation and off-farm labour supply (see e.g. Huffman 1980 and Weersink 1992).

17



Sample selection
| have not yet tried to estimate my model on the data described above. | will need to decide on

what empirical model best suits my purpose and | plan to run some estimations during
summer. | plan to extract atenyear panel, 1991-2000, from the Account Results survey and
to account for the lacking variables of this survey by matching the data with statistics from
Statistics Norway to be able to include at |east the household members' level of education and
family size. | have not yet decided exactly what variables will be included in the estimations.

Comments and further challenges

As | mentioned at the beginning of this paper my intention was to specify a random utility
model inspired by the work of Hanemann (1984) though probably following the outline of

M cFaddens conditional logit model. This proved to be a rather complex problem and the main
obstacle is that my problem is to derive labour supply equations that does not directly enter

the utility function.
My confusion was based on the selection of discrete choice variable, either:
Choose the aternative that generates the higher utility:

CRf Ul =Max(U;,U;,UU]) n=1234
P otherwise

n

or

choose the participation rule:
- Ritweawe=p1]
y=. . M i=0,8
if W <WR= P, |Mi=0

| am uncertain whether these discrete choices can be integrated within a single framework for

atwo-stage estimation or not, where
Stage one: Calculate the probability of choosing alternative n
Stage two: Choose the alternative that yields the higher utility

A matter that needs further investigation is my choice of participation rule for off-farm labour
supply. | doubt the definition of the reservation wage | have used is very adequate,

particularly for the spouses. Another question is whether it is relevant for my problem to

18



include the joint decisions of husband and wife if the off-farm labour decisions of the spouses
are independent of the farm production decisions. | have been considering whether the tobit
model might better serve my purpose, and | also have to extend the model framework to

account for the panel structure of my data.
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