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Abstract

A common problem in production planning for a public firm
producing n distinct commodities in the same plant and facing a
cost constraint, is the choice of the levels of output of the
various commodities. This is a classical problem in the theory of
publicly regulated firms and assumes significance in the absence
of objective guidelines in determining the levels of ogutput. 1t
is to the study of such problems that we focus in this paper.



1. Intreoduoction :- A common pProblem in production planning for a
pPublic firm producing n distinct commodities in the same FPlant
and facing a cost constraint, is the choice of the levels of
output of the various commodities. This is a classical problem in
the theory of publicly regulated firms and assumes significance
in the absence of objective guidelines in determining the levels
of output. .

The prototype model in microeconomic theory assumes that
cutputs are demand determined whether it be a private firm or a
publicly regulated firm. It that were true without fail, then the
above problem would of course never arise. However, there are
instances when the market may not be able to determine output,
Typically this may arise when infermation about demand for the
outputs (both within as wel! as from cutside the economy) are not
available. This may arise when the demand functions are
completely elastic; and they may also arise when cost constrains
limit the outputs to levels below that which is required by the
market. Such situationg arise in the case of public firms more
frequently than in the case of others. It is toc the study of such
problems that we focus in this paper.

2. The Model :- Let the commodity space of the public firm be | I
end let C:R" ->R, be & cost function which gives for each vector
y=(yl rres2¥y ) of the n-outputs, the cost of production
expressed in terms of money, which is faced by the firm. We
assume that C is continuous, quasi-convex and strictly increasing
[i.e. y.y'Elﬂ » YLy'=>Cly)<C{y")] with C(0)=0. This Buarantees
that for each c30, the set Fle)={yeR", /Cly)¢c} is a compact,
‘convex, comprehensive [i.e. yEF(c).OSy'§y=>;’EF(c)] Bubset of
]ﬂ, In particular the fact that ¢ -is strictly increasing,
impiies that Ve>0,F(c) satisties minimal transferabilitx fi.e.
YEF(e), y; >0=33 y’&(c) with Y’y <y § and yY'y >y jVj ¢ ilisee
Moulin (1988)). For all c20,F(c) is the set of feasible output
vectors for the cost function C. We shall alsc refer to C as a

production Planning problen.



Given & production planning problem €, we say thatasa
solution is & function g:R, -2 " such that for all c20,glc)E (eI,
We say that =& golution g is efficient {f for all

c;O.yEF(c),y;g(c) implies y=glc?.

We say that a sclution g is monotonic if c;c'=>g(c);g(c').

Efficiency says that it should not be possible to produce
more than what the solufion prescribes for & glven cost
consiraint; wmonotonicity says that by relaxing the constraints we
could not be producing less.

Dur endeavour in this paper will be to characterize,
monotonic solutions to production planning problems. Towards that
end we require the following definition (see Keiding and Moulin
(19911).

Pefinition :- A monotone path is a continuocus function't‘ R, -)l“,'
such that

(i) ro=,...,0

11y Wi,ry is non-decreasing : t>t7=>I} (L12T p (B

(iiiy ris i-1. vIKRAM SARABMA! LIBRARY
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S.The Main Result :- In this saction we present our main result.
Theorem :- Given & production planning probiem C, & souiution g
which is efficient, satisfies monotonicity if and only if it is
monotone path.
Prgof :- The fact that a solution which is @a monotone path
satisfies monotonicity is obvious. We thus turn to the converse.
Property (i) of the definition is obvious for ‘g’ by feasibility.
Property (ii) follows from monotonicity.
Suppose c<c’ and glcl=glc’)

s c=C(g(c)) by effticliency of g and continuity of C.

c'=Ci(g(c')) by a gsimilar argument.

. e=Clgery=C(gle’))=c’, 8 contradiction.
Thus g is 1-1 and property (111) is verified.
It only remains to verify continuity.
For all c¢,c’20, [Clgte))-C(gte’)) |=]e-c’ I-
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Let €>0 be given and suppose towards a contradiction g is

LY

not continucus at

lc.'llemdﬂ such that ;i c,=c and Jglc ) -glc) E_E
-7

¢’. Then there exists a sequence

VmeN. Without loss of generality sssume {c, }yen

monoctonically decreases to c (a similar argument works

if {c, ey wonotonically increases to c). Thus g(g, )2gl{c) VhEN
and further for some €’>0,gl(c, I2gl(cI+€ VmtN. Since C is
strictly monotonically increasing -

e, =ClglcgI2CiglcI+E*8)>Clglc)I=CEN

~ 1im ¢ 2C(g(cI)+€w)dc, contradicting lim ¢
B->0 m->®

l =c.

Hence the theorem.
8.E.D.
4, Conclusion :- In this paper we have discussed and established
that monotone solutions to production planning problems are in
fact a monotone path. The importance of this solution and its
cﬁaractarization arises mainly because it prevents management in
public firms from taking politically biased decisions which let
the favored activities produce proportionally more than unfavored
activities thereby negating balanced growth.

We could have formulated our problem in a more general
setting by coneidering the class of problem {(C,c)/céo and
C:lﬂ ->R, is continuous, quasi-convex and strictly increasing
with C(0)=0), and defined a solution appropriately on this class.
Since in our context, the cost function is assumed fixed and our
hypothesis about monotonicity refers toc variation in the
constraint, we have pursued the formulation presented earlier.
Detining F(C,c)=[y€‘ﬂ, /C(y)gc} and requiring a solution g(C,c)
to belong to F{(C,c) we could have required efficiency and
monotonicity (i.e. F(C,c);F(C'.c')=>g(C,c)§g(C',c')] ot oaur
solution. But then the characterization of such a solution is a
standard problem in axiomatic bargaining models [see Moulin
(1988)1,






