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ABSTRACT

Decision basgd economic theory stresses the central position of the
objective function in the behavior of economic agents. Insufficient know-
ledge of objective functions hampers the development of economic theory.
In this article, a methodology for deriving objective functions from
conscious decisions has been developed. Three categories of decisions are
concerned: positive, negative, and mutually exclusive decisions. Assuming
minimal inconsistency, the objective function can be derived by means of
linear or nonlinear programming and using a revealed preference approach.
The method has been applied to derive the linear objective function of EC
dairy policy. However, applications of this methodology for consumers and
producers are similar. A number of issues related to the formulation and

interpretation of the objective function are discussed.



1. INTRODUCTION

In decisionmaking environments like a consumer household, a firm, or
a government, one typically starts from a utility or objective function.
While the objective function of a firm seems to be very well known in
literature (e.g., many books start right from the beginning with a profit
maximizing behavior), the utility function of the household and the objec-
tive function of a government-type organization seems less well known.
Many economists even choose not to make a complete specification of a
utility function or an objective function. They assume some regularities,
such as concavity or quasi concavity, and only specify derived functions
like demand functions for products and government behavioral functions.

Here we will follow a different approach. This approach starts with
the general formulation of an objective function.l The further specifica-
tion of the objective function will be derived from a number of decisions
made by a household, a firm, or a government and will "reveal" information
about objectives. All these decisions are placed in a general framework
and from these total number of decisions an objective function may be
derived. Therefore, we will call it a decision based economic theory
(DEBET).

The approach rests on a number of elements:

- A sufficient number of decisions made by the decisionmaker

which completely determine the objective function.
- An assumed consistent behavior of the decisionmaker

(e.g., no switch to a new or different objective function),

1 Throughout this paper, the name objective function will be
used for all names like: utility function, preference function, target
function, etc.
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- A criterion function for weighing apparent inconsistencies

in the behavior of the decisionmaker and/or the calculated
effects of the decision by the researcher.

In section three we state the theory, which is further elaborated in
sections four and five. A particular application to determine the objec-
tive function with respect to EC dairy policy is given in section six.
Here we derive the objective function of the Council of Ministers and the
Commission of the European Community. In section seven, we introduce a
number of related aspects while in section eight, the merits and demerits
of the approach are discussed.

2. BACKGROUND OF PRESENT ECONOMIC THEORY

Before presenting our methodology, we will give a short and limited
overview of some main areas of economic theory. This sketchy overview
functions as a background for the decision based economic theory.

One can observe a clear convergence in the methodology of consumer
and producer theory (Deaton and Muellbauer, 1980; Fuss & McFadden, 1978;
Diewert, 1982; Varian, 1984). The economic theory of the hoﬁsehold can_be
formulated in a very simple way by:

max U = U(X) (L
s.t. pX=Y (2)
where (1) represents the utility function of the household and (2) the
budget restriction. Even more simple is the revealed preference theory
where only a preference relationship has been assumed, while the utility
functioﬁ-has been dropped from the analysis. This theory totally
concentrates on the budget restriction (Samuelson, 1983; Houthakker,

1950; Varian, 1984). ~Clearly there is a tendency to circumvent the
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specification of a utility function because relationships like the Hicks
or Marshall demand functions can be derived easily from the present
theoretical framework without specification of the direct utility function
(1). Especially duality theory has contributed to such an approach, where
only a small number of weak assumptions are made about the utility
function or the preference structure. The theory has become so elegant
that it is nearly impossible to refute the basic assumptions (see Deaton &
Muellbauer, 1980, Chapter 3).

The same type of development, but to a lesser extent, can be observed
in production theory. Here the basic approach is:

max W = W(Z,r) (3)
s.t. F(Z) = 0 (4)

where (3) represents the profit function with inputs and outputs--or
netputs--Z and prices r and (4) the production function or gransformation
function. Here one observes a tendency, especially in theoretical
developments, to circumvent the specification of the production function.
Assuming concavity of the production function, a direct formulation of the
profit function (or cost-function) is preferred above an explicit
specification of the technology. Equivalent to consumer theory, a
production functién or transformation function can be circumvented by
assuming a closed connected productioﬁ possibility set (Varian, 1984,
section 1.16). And one can easily derive the demand functions for inputs
and the supply function of output from (3) and (4).

Also, here there seems to arise an approach where, using a minimal
number of assumptions, the basic theory is very elegant and nearly

unrefutable. Even negative test results (e.g., Burgess, 1975; Appelbaum,



4

1978) or a large number of observations that are not in accordance with
the basic theory (e.g., see Lopez, 1984) gives no way to change
assumptions.

With respect to government behavior, economic theory started in the
following way:

Find q, such that t = t or max G(t,q) (5)
s.t. H(t,q) = O (6)

where (5) is the target or objective function of the government and
(6) the economic model of the relationship between the target variables
(t) and instrument variables (q). (The left-hand side of (5) is according
to Tinbergen (1952), the right-hand side of (5) has been used by'Theil
(1964), among others.) Later on one can observe a tendency to drop the
explicit formulated objective function from this framework and to investi-
gate more the structure of government behavior (Frey, 1978; Krueger, 1974;
Peltzman, 1976). One can also infer that the objective function will be
dropped from the analysis, only assuming some regularity conditions. The
analysis will concentrate completely on (6), together with derived
relationships. This would be in line with developments in consumer
theory.A

However, we argue for a more central position of the objective
function in economic theory and also a more risky methodology in économic
research. Several alternative specifications of the objective function
could make tests of economic models against data more worthwhile.
Empirical evidence on these functions can give more strength to several

areas of economic theory.
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Of course, there are approaches that also work along these lines
such as: |
- The formulation of utility functions on the basis of risk
behavior (Anderson et al., 1977; Hildreth & Knowledge,
1986).
- Developing the individual welfare functions (van Préaé;
1968; van Praag & Kapteyn, 1973; Kapteyn, 1977;
van Herwaarden & Kapteyn, 1981) of the hou;ehold.
- Broadening the number of variables, incorporated in the
utility function of the consumer (Deaton & Muellbauer, 1980,
Chapter 4 and 10-14) or the objective function of the firm
(Officer and Halter, 1968; Pope, 1980; Robison & Barry,
1986).
We try to give more strength to these and other approaches which can

broaden the empirical content of economic theory.

3. GENERAL FORMULATION OF_THE THEORY

The theory starts from the decisions made by a decisionmaking unit.
This can be an individual, a consumer (e.g., an individual considered with
respect to a restricted set of decisions such as buying and/or using goods
and services), a family/household, a firm or the management of the firm,
or a government or local authority, etc. We’assume that the decision-
making unit has a preference relation for the consequences of possible
decisions. Say that a number of objective variables are of interest for
the decisionmaker. Then from standard revealed preference theory
(Samuelson, 1983; Varian, 1982), we can state that the particular

decisionmaker prefers the perceived consequences of the chosen state of
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objective variables to any other state that belongs to his possibilities.
Although this might seem an attractive starting point to determine the
preference structure of the particular decisionmaker, we can state that
this starting point assumes:
- complete information about all possible decisions
- rational behavior of the decisionmaker.
Both assumptions have been challenged in economic theory (Simon, 1955,
1978; Stiglitz, 1985). Moreover, why should we consider all choice
possibilities of the decisionmaker if we cén derive his/her preferences
from a limited number of conscious decisions? Therefore, we limit the
analysis to the following three categories of decisions:
1. The decision to change something (e.g., one of the variables
that could be decided on by the particular decisionmaking
unit and which influences the perceived consequences of one
pr more of the objective variables).
2. The decision not to change any of the objective variables
(indirectly); although avparticular option has been
considered.
3. The decision to prefer a particular choice above another
choice that has been considered in situations of mutual
exclusivity, ’
Category 1 we will call positive decisioms, catégory 2 negative decisions,
and category 3 mutual exclusivity decisiqns. The reason for these names
will become clear later on. Scheme 1 gives a global description of some
decisions for a household, a firm, and a government. This scheme is only

to indicate which type of decisions are meant.



Type of decision 1 2 3
Mutual
Decisionmaker Positive Negative exclusivity
decision decision _decision
Household To buy a car/ Not to buy a To prefer a car/
house (+loan) car/house house to different
ones (+ loans)
To accept Rejecting a Choosing between
a job possible job alternative jobs
To buy a basket 1) Choosing between
of goods in a different options
particular shop of buying a basket
of goods
To spend the Staying at Choosing between
day in a home alternative parks
recreational
park
Firm New investment No investment Making a choice
(+financing) between alternative
investment plans
(+ financing)
Changing the No change of Choosing between
production plan the production different production
plan plans
Introducing a No change of Making a choice
new way of marketing between alternative
marketing marketing strategies
Changing the Keeping the Choosing between
financial same financial alternative ways
structure of structura of financing
the firm
Selling or Not selling or Choosing between
buying goods buying goods at alternative options
at a particular a particular of selling or buying
price level price level goods
Government Constructing a Cancelling a plan Choosing between

particular
road

for a particular
road

alternative options
for a road

Passing an
act

Choosing a
particular
policy

Withdraw/
introduce a
subsidy scheme

Going on with
existing
laegislation

Going on with
present policy

Going on with
present schemes

Making a choice
between alternative
options for
legislation

Making a choice
between alternative
policy options
Choosing between
alternative schemes

1) For some goods, like food, a negative decision does not seem probable.



4, A MORE FORMAL APPROACH

To formalize our approach, we start with a number of very common
definitions.

Definition A: A particular state j of the objective variables

will be represented by .4 le,...,XjI, where 1 is the total

number of objective variables.

Definition B: The initial state of the objective variables

(e.g. the situation without a decision that leads to a change

of the objective variables) will be represented by XJ = &J;,...,%J;.

Definition C: The preference relations are stated as follows:

xJ > xk iff* v(xd) > vxk)
(strict preference of j above k)

xd ~xk iff v(xd) = v(xky
(j and h are equally preferred)

xd > xk iff vxd) = vxk)
(k is not preferred above j)

Here v is the objective function that relates a number to every
state of the objective variables: vy = v(xdy.
Stated in this form, this implies that the objective func-
tion is a function of the following form:
v: RI + R
However, we will represent the objective function in the
parameterized form:
v: R x RN 4 R (7)
where N is the total number of parameters of the function v.
For given values of the objective variables, v is a function of

the N parameters of the objective function.

(* means if and only if)
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Now a decisionmaking unit makes a number of decisions during a particular
period, say J of category 1, K of category 2, and M of category 3. Then

we can state the following (in)equalities:

vxdy - v@iy > o (j=1,...,) (8a)
v(xKy - v(@&% < 0 (k=1,...,K) (8b)
vE™ - vw(Mxd) < 0 (m=1,...,M) (8¢)

(Here mgj is the particular alternative that has been chosen in a
mutual exclusivity situation.)

This formulation implies:
- A decisionmaking unit strictly prefers the new situation
when a decision is made‘to change something.
- In case of mutual exclusivity, or without a change, equal
preference is not excluded.
The (in)equalities (8a) to (8c), together with the general form of the
objective function, is the available set of information. From this avail-
able set of information we will try to derive the objective function of
the decisionmaker. However, first we will make one assumption and we will
introduce a new function.
The inequality (8a) can be rewritten as follows:
vxd) - vxd) - 520 (=1,...,9) (8a')
where €] is an arbitrary, possibly small, positive constant representing a
decision threshold and measured in the same units as the functional value
of the objective function. For the time.being, we will neglect the €¢’s,
but we will return to them in section 7.
According to the definition given in (7), the objective function v
depends on the state of the objective variables (Xj) and the parameters of

the objective function, represented by the N-dimensional vector w. We
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define the difference function g between the "more" and the "less"

preferred alternative, %J and Xk, respectively:

g(w;xJ3,xk)y = v(xd) - v(xk) (9)

Here g: RN x RI x RI 4 R (10)

However, for given values of %J and Xk, this function g only depends on
the N-dimensional vector of parameters w.
Now our system of (in)equalities (8a)-(8c), given our assumption made

about (8a’) and the difference function in (9) and (10) can be written as

follows:
g(w;xJ,2) =20 G=1,...,J) (11a)
gw; XK XKy > 0 (k=1,...,K) (11b)
g(w;mxd xmy > 0 (m=1,...,M) (1lc)

It is an interesting question, of course, if the total number of J + K + M
restrictions on the function g will completely determine the parameter
vector w of the objective function. Without further specification of the
objective function, no general statements can be made.

However, it may be expected that for a sufficient number of decisions
and a specific type of objective function, the restrictions (lla)-(llc)
define an empty set: no parameter set of the objective function can
fulfill these restrictions. This can be due to:

- inconsistent behavior of the decisionmaking unit

- differences between the calculated consequences of the

decisions and the consequences perceived by the

decisionmaker.
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To allow for "bounded rationality," we may introduce some "constants" that
represent inconsistencies and differences. If we add such constants to
each equation, then we obtain an unlimited number of solutions. This
unlimited number of solutions, however, is restricted by the requirement
that the sum of all constants is at a minimum value.
Therefore, the system (11) can be rewritten as:
J K M

min I aj + T b + X cpy (12)
z j=1 k=1 m=1

subject to: g(w:;xJ,%J) + aj = 0 G=1,...,d) (13a)
g(w;X6,x%)  + by 2 0 (k=1,...,K) ' (13b)
g(w;™xJ xmy 4+ ¢ >0 (m=1,...,M) (13c)

aj, by, cx 2 0
where the vector z = (w a b ¢), has a length of N + J + K + M. Here, a,
b, and ¢ are the vectors with constants.

Clearly this is a nonlinear optimization problem. However, without
further specification of the function v and thereby the function g, it is
difficult to say under which conditions the parameters w can be derived by
solving this nonlinear optimization ﬁroblem. We will state the general
conditions that a particular solution vector, say z with w as the solution
“ for w will be a global minimum. First, however, we make the following
remarks:

1. All functions g in (13), when they are considered as

functions of the parameter vector w, can be different. This
is due to the X-vectors. Properties of the functions g

depend on the specific values of these X-vectors.
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2. Depending on the type of objective function v, it can be
necessary to restrict (or scale) the parameters w of the
objective function v. Such restrictions can be introduced
quite easily in a nonlinear optimization framework. We will
call them additional restrictioms.

The conditions for finding an optimal solution (e.g. a global
minimum) of (12), subject to (13) and the additional restrictions, can be
derived from:

1. The Kuhn-Tucker sufficiency theorem, Here it is required

that function g is differentiable and concave with fespect
to w. Moreover, the Kuhn-Tucker minimum conditions should
be satisfied (Chiang, 1984, p. 729 and pp. 738-740).
2. The Arrow-Enthoven theorem. Here it is required that the
function g is differentiable and quasi concave with respect
to w. Furthermore, the Kuhn-Tucker minimum conditions
should be fulfilled. Quasi-concavity is a sufficient
condition because the objective function is convex with
respect to z and, thus, w (Chiang, 1984, p. 744-746).
Because the second approach is less restrictive, it is sufficient when
function g is differentiable and quasi concave with respect to the
parameters w., This, together with the Kuhn-Tucker minimum conditions,
guarantees a global minimum for a derived solution.

Checking the quasi concavity of the functions g with respect to w in
(13) requires J + K + M checks. Uniform quasi concavity of the objective
function v with respect to w is not a sufficient condition because g is

the difference between two functions.
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5. SIMPLIFYING ASSUMPTIONS AND SOME FURTHER ELABORATION

In section 4 we introduced the most general form of the theory. It
1s a serious drawback that finding a global minimum for (12) is uncertain.
Moreover, finding an optimal solution by means of nonlinear programming
might be a tedious job. The origin of the problem is related to the
general form of the objective function v. 1In this section, we will
successively introduce a number of restrictions on the objective function
which make the function easier to determine. Restricting the flexibility
of the objective function also limits the need for information. Moreover,
we will formulate a general approach which approximates any "well behaved"
quective function v. These restrictions or approximations give way to a
solution procedure using linear programming.

In the last part of this section, we will discuss restrictions on the
parameter vector w.‘ Such restrictions are also required to prevent a
trivial solution. Besides that, a performance measure will be introduced.

5.1 Simplifying Assumptions About The Objective Function

The general objective function, introduced in section 4 can be
restricted to a function that is linear in its parameters:2

N .
V=3 wy e+ va(Xd) (14)
n=1
Here v, is a known function of xJ:

vp: R =+ R (n=1, ..., N)

2 The formulation of this function can even be slightly more
general, assuming that the unknown parameters (wj,...,wp) can be derived
from a set of parameters (uj,...,u,) after a transformation, where (l4) is
not necessarily linear in the u’s.
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Therefore, the functions v, are independent of the parameters w. Many
flexible form functions can be used. Under this assumption, the
difference function g(w;Xj,Xk) defined in (9) also simplifies:

N
g(w;xd ,xK) = T wy [vn(xj) - vn(Xk)} (15)
n=1

where the expression between the square brackets is only a function of the
known consequences of the decision.

Defining hy(XJ;XK) = vy(xJ) - v(xK), the minimization problem now

reads:
J K M
min Z aj + Z b +3Z cp (16)
z j=1 k=1 m=1
N . -
subject to:  wy ha(xJ;xJ) + a5 20 (G=1,...,3) (17)
n=1 .
N
5wy hn(XK;XK) + by 2 0 (k=1,...,K)
n=1
N )
T wp hp(MXJ;X™) + ¢ 2 0 (m=1,...,M)
n=1

aj, bk, ¢ 20
while some additional restrictions on the parameter vector w should be
added. Here z is again the row vector with w and the vectors of constants
a, b, and ¢ as elements. Additional restrictions on w will be necessary,
otherwise the trivial solution w = 0 leads to the minimum value of (16).

We will return to this point in subsection 5.3.
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This is clearly a linear programming problem where the optimal
solution gives the parameters (wy,...,wy) of the objective function, when
a sufficient number of various decisions are incorporated. Notice that
here the number of parameters N is, in general, larger than the number of
objective variables: 1I.

Detecting an objective function by means of linear programming is, of
course, a considerable simplification. Moreover, there are no restric-
tions on the form of the objective function, apart from the linearity of
the parameters.

A specific example of the above mentioned objective function (14) is

the well known quadratic objective function (Theil, 1964):

ve=c+dy+ (y-9)'A(y-¥) (18)
where: c is a constant3

y is an I-dimensional vector of objective variables

d is an I-dimensional vector of (linear) weights

v is an I-dimensional vector of target values for the

objective variables

A is an (IxI)-matrix with "weights" for the quadratic elements
of the objective function

Here we assume that the target values are known; otherwise, (18)
belongs to the class of objective functions defined in section 4.

Now we will show the effect of further restrictions on the objective
function, which implies no change of the solution procedure but requires

less information.

3 The constant ¢ cannot be derived from the whole procedure; any c
will give the same difference function. We will return to this point in
section 8.



16

Consider an objective function like:

I

v= 3 viXp (19)
i=1

where vi: RI(1) x R = R 1=1, ..., I) (20)

and d(i) = the number of parameters for each objective variable. This is
a function with preferential independence of the particular objective
variables (Keeney & Raiffa, 1976, p. 111).
A specific form of (19) that has been elaborated quite intensively by
Shrinivasan & Shocker (1973a; 1973b) is:
I
ve= X aj (Xj - yi)z (21)
i=1
This is a weighted function with p as the target vector or ideal point.
Here, the difference function h is:
I -
h= % a5 [(X3 - #9)% - Ry - p1)?] (22)
i=1

where Xi and X; are observations on the objective variables in two

different situations. Equation (22) can be rewritten as:

1 1
h= 2 af (Xi2 - Xiz) - 2 3 By Xy - X (23)
i=1 i=1

where: fBi = aj pi
This function is linear in its parameters a and 8, and the objective

function can be derived from a sufficient number of revealed preferences.“

A linear homogenous CES function in its general form:

4 Srinivasan & Shocker (1973a, p. 345) also handle the problem that
aj = 0 and B; % 0. In that situation, the function in (21) "degenerates"
to a linear objective function.
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1 1/p
u = ag z wy XP (24)
f=1 i

can be transformed to;

I |
v - [L]p - = w xP (25)
a0 i=1 i

For a prespecified value of the substitution elasticity (o = 1 - %), this

function can be linearized by converting to a logarithmic form.

I
v=a, I (X3-v{)"1 (the utility function (26)
i=1 which belongs to the
linear expenditure system)
and
I wi
v=a, I Xj (log-linear function) (27)
i=1

can be easily linearized and be brought directly in the optimization
framework defined in (16) and (17). For equation (26), however, the
elements of the vector v should be known.
The most simple objective function is linear:
I
v =23 wiX{ (28)

i=1
Here, the difference function of two decisions h(Xj, Xk) is equal to
xJk - xJ - Xk, where xJ¥ is the vector of differences between the alterna-
tives j and k. So, even the level of the objective variable is
unimportant.

These objective functions illustrate a number of possible formula-

tions which can all be detected in a linear programming framework.
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5.2 A more general approach to derive an objective function that is
linear in its parameters

Although many functions can be formulated that are linear in the
parameters, a procedure that would approximate everyl"well-behaved" func-
tion into a linear framework would be useful. Here we start from a Taylor
approximation to a twice differentiable objective function, at w = wg:

v(w;X) = v(wg;X) + Dv(wg;X)'(w - wg)

+ MW - wo) 'D2v(wgiX)(w - W) + R (29)
where: Dv(w®;X) is the first derivative of v with respect to w at wg,
Dzv(wo;X) is the second derivative of v with respect to w at w,,
R is the remainder.

The difference function h for two sets of the objective variables
(Xj and Xk) is linear in its parameters:

h(w; X3, X5) = v(wo;Xd) - v(we:XK) + [Dv(weiXd) - Dv(wo;XK) ] (w - wy)

N 5(w - w®) ' [D2v(wg;X) - D2v(we:;XK) [ (w - wg) (30)
This second order approximation is equal to Eqn. (18). A first .order
approximation is similar to the approach starting with a linear objective
function.

5.3 Restrictions on the parameter vector and a performance measure

Restrictions on the parameter vector w are necessary to circumvent
the trivial solution where w = 0 and the minimum value of zero will be
obtained for the target function of the LP (see eqns (16) and (17)).
Without any further information about the particular objective function v,
it is difficult to give general statements for solving this problem.

Moreover, restrictions on the parameters can be used for several reasons,

e.g.,
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(a) to fulfil theoretical reétrictions of the particular

objective function.

(b) to measure the objective function in a handy unit.

(c) to give easy access to performance measures of alternative

specifications of the objective function.
Besides reason (a), which should be applied always, we will mention two
different strategies.

The first strategy sets a partipular element of the parameter vector
at 1; say wq =1 (n=1,....,N). This implies also that the objective
function v and also the target function of the LP will be measured in the
units of this particular objective vafiable.S This may improve the inter-
pretation of the results. However, one can also influence the result,
e.g., by picking a variable for which otherwise w, would be equal to
zero.® Therefore one should make a careful éhoice of the scaling
parameter.

The second strategy is more difficult to understand; this strategy
has been developed by Shrinivasan and Shocker (1973a). They start from
two different measures:

- the "poorness of fit" (B); which is the value of the target

function in the final solution of the LP-problem,

5 This will not hold for a transformed objective function; here one
should incorporate the effect of transformation.

6 Without further restriction on the parameter vector (except w = 0),
rescaling is always possible unless w, = 0.
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- The ‘goodness of fit' (G); which is the sum of the slack
values of the LP solution. :
Using our framework, defined in (16) and (17), together with additional

restrictions, the difference between both measures is:

J N . . K N ok
G-B= T X wphp(X;&2) + 3% 2 wgh (XX
j=1 n=1 k=1 n=1
M N
+ T T wphp(™xd;xm) , (31)
m=1 n=1

By setting G-B equal to a particular constant, say 1, the trivial solution
will be evaded. Moreover, Shrinivasan and Shocker (1973a) prove that,
with the vector of parameters w only restricted to non negative values,
this restriction only influences the scaling of the objective function v.

They also define a performance measure of the final solution: B/G.
This measure is bounded by zero and one: a low value indicates a good
performance. The same measure can be used under the first strategy.

6. AN APPLICATION

In this section we will give a short description of an application,
to detect the objective function for European Community dairy policy.
This is a typical environment where several objective variables are
relevant and where a variety of heterogenous policy instruments are used.

The main decisionmaking bodies are the Council of Ministers and

the Commission of the European Communities. National interest, pressure
from interest groups and advise form advisory organizations play an
important role in the process. Individual ministers of the Council quite
often have opposite interests. Decisionmaking takes place by qualified
majority or unanimity and sometimes only decisions about packages of

policy decisions can be reached.
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Because several "players" or "individuals" and "organizations" play a
role in the decisionmaking process, the resulting objective function can
be subject to Arrow’s General (Im)possibility Theorem (Arrow, 1966).7
However, restricting the domain condition and/or the "independency of
irrelevant alternatives," a workable social welfare function can be
established (Johansen 1969). We even go further to postulate a "cardinal"
objective function for EC dairy policy.

We start from a linear objective function and the following objective
variables:8
administrative feasibility
equilibrium of international trade
price stability
producers’ income
consumers’ income

EC budget costs
EC income

NN PN

Variables 1, 2, and 3 have been measurea in their own units, while the
other variables are measured in billion ECUs of 1983.

To determine the objective function for the EC dairy sector, one
starts with a number of instruments that the EC is using at this moment,
e.g.,

- intervention prices for butter and skihmed milk powder:

intervention prices can be considered as the minimum price

level for the producer.

7 This theorem states that: there is no "social welfare function"
that relates preferences from each "player" to "social preferences" which
satisfies: (1) the general domain condition, (2) the Pareto principle, (3)
the condition of nondictatorship, and (4) the "independence of irrelevant
alternatives." '

8 This is the "important" subset of objective variables used in a
policy decision model for the dairy policy of the European Community
(Oskam, 1987). Other variables have been dropped because their weight may
be assumed to be limited and the computed effects are less reliable.
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- co-responsibility levy; a levy for producers to afforﬂ
product and market development and subsidy schemes.

- domestic and external sales of subsidized dairy products:
the so-called surplus disposal measures.

- refunds for exported dairy products: a type of export
subsidies.

Furthermore, some “significant; policy decisions have been made in recent
years, such as:

1. The introduction of the so-called super levy in 1984. The
is a specific quota system for milk producers. By doing
this, preference was given to a super levy rather than to a
price reduction of 12 percent (according to the European
Commission: Commission, 1983, p. 16.).

2. Temporary increase in the milk quota in 1984 (1 percent)
plus an increase in the co-responsibility levy.

3. Suspension of quo?a in 1987/88 and 1988/89 by a total of 4
percent and 5.5 percent, respectively, accompanied by income
compensation. This implies that quotas were reduced, but
producers received compensatéry payments.

All decisions have been made in the period 1980-1987.

A short description of each policy decision is given in Appendix A.
In total, 28 policy decisions were incorporated. The effects were
calculated by means of the EC dairy model and by a number of additional
calculations. For a complete overview of the c#lculated effects, see

Table 1.



23

Now the following optimization problem has been formulated:

J K
min I aj + 2 by (32)
j=1 k=1
1
subject to: % owy Xj1 + aj z 0 (j=1,...,J) (33)
i=1 '
I
Z Wi Xgi - bj <=0 (k=1,...,K)
i=1
wi 20
aj, b 2 0
wg = 1

where: xji and xgj are the calculated effects for the particular
ogjective variables

The first line of the restrictions in (33) refers to the positive
decisions (E = Y in Table 1) and the second line to the negative and
mutual exclusivity decisions (E =N in Table 1).

6.1. Solving the LP problem

The optimum of the objective function (32), with the restrictions
(33) and using data from Table 1, can be found in the left-hand column of
Table 2. The weight of the objective variable budget costs (no. 6) has
been fixed at one. One of the things this choice implies is that the
objective function is formulated in billion equivalent budget ECUs of
1983. The minimum value of the objective function inéicates a total
"policy inconsistency" of 1.46 billion ECU for the 28 measures examined.
This amount seems very small and, moreover, 56 percent of it can be
attributed to the increases in refunds in 1985 and 1986 (measures 15

and 16).



Table 1: Calculated policy effects of some arrangements for the EC dairy
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sector
: Effects on objective variablesl)
No. Description Period ----ccccceecci e eieeceeea g3)
1 2 4 62) 7
1 Super levy 1984 -1.73 0.34 -0.70 -1.24 0.35 1.8 1,02 Y
2 Super levy 1984-88 -6.94 0.68 -4.74 -4.28 0.80 13.23 8.55 Y
3 Price
reduction 12% 1984 1.01 -0.85 -3.36 2.55 1.79 0.66 N
4 " 12% 1984-88 7.08 -4.68 -15.24 11.35 13.42 9.52 N
5 Lower quotas and
coresp. levy 1984 -0.04 0.19 -0.27 0.15 -0.01 -0.01 0.12 N
6 Buy-out
programme 1987-92 -0.07 1.57 -2.28 -0.41 -0.28 3.12 2.34 Y
7 Suspension
quota 4% 1987 -0.20 1.65 -0.67 0.01 -0.02 0.80 0.79 Y
g " +1,5% 1988 -0.06 0.18 -0.29 -0.02 -0.15 0.31 0.36 Y
9 Price
increase 1.5% 1985 -0.09 0.16 1.15 -0.70 0.57 -0.05 Y
10 Price
reduction 2% 1986 0.33 -0.13 -1.52 1.22 0.59 0.12 Y
11 Price
increase 1% 1986 -0.20 0.09 0.71 -0.60 0.42 0.07 N
12 Price -
reduction 2% 1987 0.38 -0.19 -1.41 1.21 0.62 0.11 Y
13 Coresp.levy +1% 1985-87 -1.88 -0.08 1.81 0.02 N
14 Coresp.levy -1% 1985-87 1.88 0.08 -1.81 -0.02 N
15 Refunds +10% 1985 -1.01 -0.32 -0.17 -0.