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Equilibrium at theProducer’sLevel in theM easurable Uncertainty

Professor, Ph.D. Stelian STANCU
Economic Cybernetics Department, Academy of Economic Studies- Bucharest

The papaer presents the essential aspects concerning the equilibrium at the producer’slevel in
the measurable uncertainty. As a result, the selling price under uncertainty can be expressed
as a function of the price under certainty, and thus is obtain the programm and the equation

which lead to the solution, in all the situations presented.
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he dihotomy between risk and uncertanty

was first presented by F.H. Knight in 1921,
asit follows:
- Therisk represents the measurable uncer-
tainty, thet is the evolution of a phenomenonis
influenced by the probabilities for different states
of the nature (in this case, the Stuation is known
asthe risky situation);
- The unmeasurable uncertainty represents
the opposite case (the Stuation is known as the
uncertain gtuation).
We will presents in the following a producer, for
which we know:
- The quantity produced and offered by the
producer, q;
- P,- the sdling price under certainty envi-
ronment;
- C(q)- thevariable cogt;
- CF - thefix cog;
- P - the payoff;
The payoff under the certainty environment, at
the producer’sleve will be:

P =p,q- C(a)- CF.

We will assume that the market price is uncertain
and that its didribution is given by the lottery.

- 11
=L(p,ps=.—2),
p (gpzz) cu

E(ﬁ)=%(g)+%(b)= 3

As a reault, the sdling price for the uncertainty
case can be expressed as a function of the price
under certainty:

p<p,<p d

~ ~ ~ — 11

P=pty, cu y:L(E+ Po.P- po;E’E)
s E(y)=0 (yisa normal lottery with far
probability)

The optimum quantity which a producer can o-

fer results from solving the optimum prablem:

[max]EU(P +w,) = EU(Bq- C(q) - CF +w,),
q

where: P - is the endom payoff; w, - isthe
intial endowment;
But: EU(pg- C(q)- CF +w,) =

ZU(pa- C(a)- CF +w,) +2U(Pa- C(@)- CF +wy)
and so:

EU(PA- C(@)- CF +1) =2U (W) + U W)
The firgt order condition leads to:

EU[(p- CY{a)VU (pg- C(q)- CF +W,)] =

=~ (p- CEANUEpa- C()- CF +wy) +

+—(p- CEa) €pa- C(a) - CF +w,) =0
From U(-)>0 and E(-)=0 realts tha
PEC(QED.

We will make the following notation:

q" - the optimum quantity produced by the firm
under uncertainty, at the price p ;

q - the optimum quantity produced by the firm
under certainty at the price p, ;

q" - the optimum quantity produced by the firm
under certainty at the price p ;
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g - the optimum quantity produced by the firm

As a reault, we have the following table which

under certainty, presents the programm and the equation which
a the price P ; leads to the solution, in any Stuation:
Table 1.
Price | Quantity Theprogram The equation
Py q [max{ p,q- C(q) - CF} C{a) = p,
q
B | o |MaIEU(RA- Cla)- CF +%) | 2(p- Ceaq)uw)+(P- CEa)U&m) =0
q [max[{ p,a- C(q) - CF} c(q) =p
P ul a P
P q [max]{ p,q - C(a) - CF} cq(q) =p
q

Example 1. We condder a firm which can pro-
duce, from technicd point of view, a maximum
number of 150 units, for which we have.
w, =50.000 u.m. (euro)
CF =3.000 u.m. (euro)
c _ 12500, daca0£q £ 70

@ = % 4000-10500,daca70 < q £150

the firm procedure is completly guided by the
utility function U (w) = +/w;

under certainty, the firm will sed at the price
P, =300 euro;

under uncertainty, the sdling price will be
p =100 euroand P =500 euro, with  equd
probakilities.
We look for the optimum quantity produced by
the firm in the next Stuations:
a) thereisno uncertainty on the price;
b) tehre are 2 bounded casesin the certain fu-
ture, p and p;
c) thereisuncertainty onthe price.
Solution:
a) From the optimum problem:

[m?X] P =p,a- C(g)- CF

aoplying the optimum necessary condition we
get I = 0 which leads to

dq
P, - C(q) =300- C(q)=

1250, daca0£q £ 70

1400, daca 70 < q £ 150

_150,daca0£q£70
1.100, daca 70 < q £ 150

Observation: For a quantity between0 and 70
units the margind payoff is podtive (50 euro for
each unit), which leads to a growth in the do>-
tained quantity till the 70 units, because one unit
extra (the 71 unit) will lead to a 100 euro loss.
Consequenty, the optimum quantity will be of 70
units q =70,which leads to a payoff of
70” 300 - 70 250 - 3000 = 500 euro.
b) We study each case

For p =100 euro, the optimum problemis:

[max] P =_Eq- C(q)- CF

The necessary optimum conditionis:

d_P:O ,

dqg

b - Cq) =100- }250,daca0£q£70
= i 400, daca70 < g £ 150
_1-150,daca0£q£ 70

~1-300, daca 70 < £ 150

In this case, as we can see, every unit of goods,
if would be produced, would autometicly lead to
losses.

So, the firm will take the decison not to pro-

duce g =0, and the payoff will actudly be a
loss of 3000 euro, beacuse of the fix cost

for p =500 eurowe |l have, as before
[max]P = pg- C(q)- CF

q
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CNO: d—P—O thisleadsto
dg
— i 250,daca0£ g £ 70
p- C&q) =500~ |

1400, daca70 < q £ 150
_1250,daca0£ q£ 70
1100, daca70 < q £ 150
We can see that the margina payoff is positive
on the both branches, so we can get §° =150
units (each extra unit produced till 150 will bring

a payoff).
The payoff will be of: 150*500-400* 150+
+10500-3000=22500 euro.

Ilae 100- 250 04_1ae

500- 250

c) Theoptimum problem in this caseis:
[maq EU (P +w,) = EU(Pq- C(q)- CF +w,) =
q

= ZU(pa- C(@)- OF +w,) U (a- C(@) - OF +w) =

= %JlOOq ZC(q) + 47000 + %\/SOOq T C(q) + 47000

Aplying the first order condition we get:
1@ 100- Cq) 500- Cq) <'.5

2 ngloOq C(q)+47000 5 2324500q C(q) + 47000
or:

olee

*—0 daa0£g£70

| 12 nglooq 250q + 47000 5 232\/500q 250q + 47000

100- 400 01ae

500 - 400

'i
}2

i 75

C
%2,/100q - 400q + 57500 5 2ng 500q- 400q +57500 5

€0, daca70<q £150

125

dacaO£q £ 70

:
-Il- 2,/47000- 150q
i 75

>

~ 2,/47000+250q
25

daca70<qg £150

§ 4/57500- 300q - \[57500+100q ’

i 3

> dacaO£q£70

>

i 3

L J47000- 150q 47000+ 250q"
|

1

>

f/57500-300q [57500+100q
| 9(47000+ 250q) = 25(4700- 150q), dacaO £ q £ 70

daca70< g £ 150

$9(57500+100q) = 57500 300q, daca70 < g £ 150

0 |q@L253 daca0O£q£ 70
.q@-3833daca70<q£150

both branches being impossible.

Asaconclusion, the firm can not offer a produc-
tion under the conditions form the c), meaning
that g~ =0; thisimpliesthat the random payoff
will actudly be a loss of 3000 euro with the

probability of %both a the pricep, asat the
price p.
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