%‘““‘“\N Ag Econ sxes
/‘ RESEARCH IN AGRICUITURAL & APPLIED ECONOMICS

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the
globe due to the work of AgEcon Search.

Help ensure our sustainability.

Give to AgEcon Search

AgEcon Search
http://ageconsearch.umn.edu

aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only.
No other use, including posting to another Internet site, is permitted without permission from the copyright
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.

No endorsement of AgEcon Search or its fundraising activities by the author(s) of the following work or their
employer(s) is intended or implied.


https://shorturl.at/nIvhR
mailto:aesearch@umn.edu
http://ageconsearch.umn.edu/

378.794
G43455
| wP-234

e

Working Paper \Y erz'es

I o .
WAITE MEmMo

- DEPT, ¢oF AG

1Al o o . :
;!éL B00K COLLECTION
. A\lr‘ O s Y o

ND APPLizp ECeNOMICS

DEPARTMENT OF AGRICULTURAL ECONOMICS
| BERKELEY |

CALIFORNIA AGRICULTURAL EXPERIMENT STATION

University of California




¢




o~
p——t -

| : ,
X Division of Agricultural Sciences
L

3 28 7%/

UNIVERSITY OF(CALIFORNIA C4/3755
| | |  we-asd

| - ~

|

’%

Working Paper No. 234
UNCERTAINTY, INSTABILITY, AND THE COMPETITIVE FIRM

by

Haim Shalit, Andrew Schmitz, and David Zilberman

California Agricultural Experiment Station
Giannini Foundation of Agricultural Economic
o August, 1982

e

4 \\Q'



: UNCERTAINTY, INSTABILITY, AND THE COMPETITIVE FIRML

Haim SHALIT

Hebfew University,_Rehovot 76100, Israel

_ Andrew SCHMITZ and David ZILBERMAN

University of California, Berkeley CA-94720, U.S.A.

Competitive behavior under price uncertainty is compared to competitive

behav1or under price 1nstab1111y to show that risk-averse firms do not always ‘

reduce output under uncertalnty

Name and present address of author to whom reprint order should be addressed:

Professor David Zilberman, University of California, Berkeley CA 94720, U.S.A.




1. Introduction

For the competitive firm, price instability represents uncértainty if |
prices are unknown to the firm at the time decisions are made. Héwe&ef, if
prices are known prior to the firm's decisions (e.g., through information--
gathering activities), the firm faces certainty in the presence of prite
instability. 0i (1961) and, later, Tisdell (1963) initiated the investigation
of firm behavior under‘price inStability and certainty and focused on norma-
tive aspects. Tisdell (1978), Hanoch (1974), and Newbery aﬁd Stiglitz (1979)
extended the analysis b}adistihguisﬁing between price instability and uncer-

talnty and 1nvest1gated the welfare 1mpacts of firm behavior under price

' uncertalnty

Paralleling the above work, the theory of the firm under price uncertainty

“has been studied by Sandmo (1971) Leland (1972), and McCall (1971) They

-whconcluded that,.when prices. ateauncertaln the output of a risk-averse firm is

smaller than that ofva risk-neutral firm (which operates as if prices were

fixed at their average levei) Viewed differently, these models compared the |

o behav1or of a risk-averse firm under uncertainty with its behavior when pr1ces/

- are stabilized at their average level.

To complemént those studies; {E}s paper compares the bebavior of the firm

under uncertainty with its behavior when prices are known but unstable. In

_ this framework there is a substantial gain from information since the removal

of uncertainty allows firms to take advantage of price instability. This
additional information enables the firm to adjust output to accommodate
changes in prices while, in the Sandmo-Leland (price uncertainty) case, the
firm produces the same output each period (the quantlty that corresponds to

its certa1nty equivalent price). t:]
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2. The competitive behavior of the firm under price uncertainty

As in Sandmo (1971) the pr1ce taking firm maximizes its expected utility

of profit,

Eu(n) = Bulp » y - c(y)], (1)

where u(n) is a utility function of profits, p is’price of output assumed to
be a random var1ab1e W1th a densxty funct1on f(p) and expected value p, y is
output produced and 1nstantaneously sold and c(y) is the varlable cost
function. _

The first- and second—order cond1t10ns for a maximum are obtained by dif-

ferentat1ng equat1on (1) hnth respect to y:

{ () - [p-c (y)} '_ @

S e e
E U"(Tr) [p - C'()’)]Z - u! (-n') ° c"(y% - (3)

Condition (3) suggests that risk aversion and increasing marginal cost are
sufficient conditions for optimality.

The impact of risk aversion on the firm's optimal output in a world of
uncertainty is analyzed by comparing conditions (2) and (3) with the condi-
tions obtained from the ﬁcertainty equivalent" case in which the pricé is
known to equal p. This analysis ié also relevant for comparing the behavidr
of the firm under price uncertainty with its behavior under price stability.
However, a valid comparison of the firm's dec151ons uncer price uncertainty
with its actions under price certalnty should not assume away price 1nsta—

bility since the removal of uncertainty for one firm (e.g., by

Y -
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information-gathering activities) does not change the fluctuation of priées

‘for a competitive industry.2

3.. Price instability versus price uncertainty

0i (1961) and Tisdell (1978) consider firmé that operate under price
'instaﬁility with full certainty. In their models optimal output is decided
upon once pricés are known. Thus, given the price density function f(p), fhe.
firm's optimal welfare is denoted by |

E max ulp » y - c(y)]. L (4)
y e

The conditions for an optimum are simply o

. p - c'(yj.= 0 for all p ~ f(p). - (5)

>0 frallp=cly). (8

It is apparent that availability of inEorﬁation will enable fhe firm to adjust '
- its output to changes in prices using the traditional marginal pricing rules.,/
Some interesting comparisons of the behavior under price uncertainty versus
' fhat under price iﬁstability with full information can be made by c;mparing
- the Sandmo-Leland model with that deVeIOped by Oi. Under price instability,
the firm's optimal output will be variable whereas, under price uncertainty,
output will be constant. Thus, if on wants to study'the output level in the
two cases, one should compare the output level under uncertainty with the

expected level of output under certainty as done in the following analysis.

Under uncertainty, the optimal output level, 'y, is determined b}

Eu'(n) - [p - c'(yy)] = 0.




Since y, is invariant, equation (7) becomes

Eu'fr) « p =c'(yy) Bu'(n). ' (8)
However, ‘ .
Eu'(n) « p = cov [p, u'(n)] +p + Eu'(n); - (9).
hence, ' o
c'(y,) - 5 = < peulm] (10)

Since u'(w) > 0 for all levels of w, Eu'(s) > 0. Moreover, since 3n/ap > 0,

‘.cov [;.>, u'(m)] {%} | 0 if u".('rr) {%} 0; ‘ : (il)
c'(y,) {} if u"(w) {} - (12)

therefore,

e T LT e T e

It appears that, for a risk-averse firm [u"(n) < 0] whose marginal céét
function is increasing,:the level of output under uncertainty will be smaller
than the optimal output levelychosen by the firm when the output price equals'”
its expected value, p. This result was developed by Sandmo (1971) and Leland
(1972) However, if one compares Yu not to the certainty equ1valent output
but»to the expected value of output under instability with certa1nty, the
answer is moré ambiguous. |

- -

Under price certainty, the firm produces y such that, for all p,

p=c'(y) | (13)

and

E(p) = Ec'(y). (1)
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therefore,

However, following Jensen's inequality, ‘ :
~ Ec'(y) {%} c'(y) if cmt {%} 0; ‘ ‘ (15)
— > - = 1 <
c'(y) {:} ) if ¢ {;} 0. | (16)

When prices are unstable but certain, the firm adjusts its optimal output
to the known. ptice This adJustment depends on the structure of the cost
function; the curvature of the marglnal cost function determines how the
average output under price instability compares with the output when prices
are stabilized. Cond1t1on (16) indicates that the average output under insta-
b111ty is smaller (larger) than output under stability when the marginal cost
curve is convex (concave).

"To cbmparebthe auerace output (y) under pricé instability and full cer-
tainty w1th the output under uncertainty (y ), combine equations (12) and
(16) The relationship depends on the risk preference of the firm and the
curvature of its mafginal cost curve. Table 1 summarizes the outcomes for allxﬁ

p0551ble situations. The results in this table indicate that, given pr1ce

instability, risk- neutral firms with increasing convex marginal cost curves

produce, on the average, more output under price unqerta1nty than under price
certaiuty. Moreover, risk aversion does not always impiy that output under
uncertainty is lowet than the average output under certainty, and risk loving
does not imply that the output under uncertainty is higher. Risk aversion
results in lower output under uncertainty if the mafginal cost function is not

convex; however, assuming an increasing and convex marginal cost function,

output under uncertainty might be highe. than the average output under
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TABLE 1

Compariéon of Output Under Uncertainty with Average Output
' Under Certainty and Instability

-~
v,

S Rils.,k ldving Risk neutral Risk averse
Marginal cost curve —u' > 0 : ~u" =0 u"' <0
Convex, c"' > 0 C Yu>Y C Yu>Y ‘a/
Linear, c"' = 0 Yo> ¥ Yo=Y Yu <Y
Concave, c''' < 0 a/ | Yu <Y Yu<y

_2_1_/ Cannot be determined a priori.
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certainty. This is the case when the degree of risk aversion of the firm is

small enough with respect'to the curvature of the marginal cost function.

4. Conclusions

This paper has focused on the output behavior of a perfectly competitive

firm in an environment where price instability exists and the firm uses

investment in ihformation to move frbm a world of uncertaihty to a situation
of certainty with price instability. The added information will change the
production policy of the firm. It will chahge its output at each period to
counteract changes in prites. Howevef, it is shbwn that the average output
_under price Certainty is not necessarily.higher than under price uncertainty§
and the relationship between the two depends on the risk preference of the

firm and the curvature of its marginal cost function.
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'Footnotes

= Giannini Foundation Paper No. . We are grateful to Yoav Kislev

and Yakir Plessner for helpful comments.

2 This analysis is, moreover, consistent with the reservation that firms

facing uncertain prices have costs and production structures different from
those of firms acting in stable environments. Thus, the comparison between
the behavior under price uncertainty and the behavior under price stabflity is

incomplete because it does not consider the long-run changes.







