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MODEL OPTIMIZATION CONSTRUCTION
OF THE CHOICE OF FINISHED GOODS EFFECTIVE DISTRIBUTION CHANNELS
IN THE CONDITIONS OF UNCERTAINTY
(ON THE EXAMPLE OF THE DAIRY INDUSTRY)
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The article is devoted to the problem of finished goods distribution channels effective formation in
the conditions of incompleteness and discrepancy of the information on enterprise environment. The
article presents the steps in constructing a model of optimizing the choice of finished products
effective channels distribution in the face of uncertainty on the example of dairy products.

The economic activities of any managing sub-
ject are implemented in the conditions of ambigu-
ity (uncertainty) of real social and economic pro-
cesses that considerably complicate the process
of optimum decisions choice and can lead to un-
predictable results. Uncertainty is an incomplete
or inexact representation of values of various pa-
rameters in the future, generated by various rea-
sons, such as: incompleteness or discrepancy of
the information on conditions of the decisions
implementation, including the expenses connected
with them and results. For today in scientific liter-
ature there is not any formalized model of optimi-
zation of a choice of finished goods effective
channels distribution in the conditions of uncer-
tainty. Thus, definition of such combination is
meant a choice of the effective channel of distri-
bution at the decision of the given problem legal
and the physical persons participating in the pro-
cess of finishing of the goods from the manufac-
turer to the consumer who will meet mostly full
requirements of the manufacturer.

The problem of a choice optimization of fin-
ished goods effective channels distribution pre-
sented here in the conditions of uncertainty is
considered as a problem of profit maximization
at the expense of increase in sales volume by the
manufacturer at invariable total annual costs.

Construction of optimization model of a
choice of finished goods effective channels dis-
tribution in the conditions of uncertainty will be
carried out stage by stage.

st stage. Factors or parameters that can
affect a choice of distribution channels and that
are necessary for considering construction of
optimization model of this choice. Their sym-
bols are defined.

C- annual consumption of production, units;

3e -general annual charges on production
sale on the distribution channel, rbl.;

3nam - expenses constant on production sale
on the distribution channel, rbl.;

3nep - expenses variables on production sale
on the distribution channel, rbl.;

L{ - the price of sale of a unit of produc-
tion, rbl.;

TOCP - average annual sales volume of pro-
duction (goods turnover) on the distribution
channel, rbl.;

[1z - the general annual profit to the taxation.

On production sale it is possible to present

the general annual charges as follows:

3, = 3n0em + 3nep' (1)
General annual profit is considered by a parity:
n, = TOCp -3,. (2)

The problem of maximization of the general
annual profit can be presented as follows:

1, =TO;y, - 3nep = 3p0cm — max,  (3)
TOCp > 0.

Mid-annual sales volume of production on each
channel of distribution is presented as follows:

(4)

Thus, within a year the manufacturer can
change the production sale price. Not to do the
model too bulk, let us assume, that in order to
change these parameters it is possible to apply
only to two scenarios (fig.).

Thus, it is necessary to consider the possi-
ble losses of profit caused, for example, by
decrease in sale of production in connection
with increase in sales volume of competitors,
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Scenario IT (1) Scenario 1T (2)

Scenario C (1) Scenario C(2)

Fig. Possible changes in the border of the price of sale of a unit of production
and its annual consumption

caused by short-term stimulating reductions of
prices on their production. They are considered
by introduction to the “lowering” factor o for
value of an analyzed gain.

The problem of optimization with the
account 6 will be presented as follows:

M, =C-U-a-3pep = 3nocm —> max, (5)

c-4>0.

2 stage. Procedures of model formalization
of a choice of the distribution channel in the condi-
tions of uncertainty will be carried step by step.

Step 1. Full group of casual events (Q) for
considered model of a choice of the distribution
channel in the conditions of the uncertainty, in-
fluencing final economic result is formalized:

Q, - the event presented by a situation -
Cel[, ), 4, 13),a,=10, =1,
when annual consumption of production is low
at the low price of sale of a unit of production,
and the losses of profit caused by not planned
decrease of sale are absent for all channels. We
mark this event as (H, H, +, +) and so on for all
possible events (in our case their 16).

Step 2. The list of analyzed alternative de-
cisions {X,, X, X} is formalized:

X1: the person receiving the decision as-
sumes that deliveries are carried out only on
the first channel; accordingly, the optimum size
of goods turnover in such situation is defined
by the formula:

(6)

X2: the person receiving the decision as-

sumes that deliveries are carried out only on

the second channel; according to the optimum
size of delivery makes:

7Oy = Gy - L (7)

X3: the person receiving the decision assumes
that deliveries are carried out by equal shares on
Channel 1, and on Channel 2; according to the

optimum sizes of corresponding deliveries make:
On Channel 1:

Ci-U
7-Ocp3a = % (8)
On Channel 2:
6 Cyr-U
TOgpy” = =272 9)

Step 3. We formalize an advantage matrix
(A= (1))

X Xo X3
Q 1 12 s
Qi [ M2 M3
Q16 6 1 [he2 163

For the definition of expected profit
Iij we will use equality

I, = 7-O(:p a - 3nep = 3nocm (10)

Parameters of model of scenarios (+) and (-) losses implementation
of profit for each channel

Designations
Model parameters Channel 1 Channel 2
The price of sale of production Lh L2
Expenses constant Snocmt Snocm2
Expenses variables Snept Snep2
The lowering factor a for a gain at a favorable outcome Scenario 1 (+) Scenario 2 (+)
of profit fomation a=q1=1 a=qa2=1
The lowering factor a for a gain at a failure of profit formation Scenario 1 (-) Scenario 2 (-)
a=ay a=a2
O0<a1<1 0< a2<1
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Sizes of expected annual profit (/7 - /1..)
for the first line of a matrix of advantage (event
@1 at decisions X1 - X3) are necessary for
counting as follows:

/711 =C2‘U2'(a1+)_3nep1_3nocm1 (11)
/712 =C2- Uz '(a2+)_3nep2 - 3nocm2 (12)

M3 = M3(1) + 1113(2) (13)
C2- 142 3hept
Mt = C2H2 () - 2mPt 3 (19)
C2-12 3nep2
M =252 0y, ) - 222 3,005 (15)

There are values of profit for other events
(/721 B /716,3)'

Further, the constructed model of optimi-
zation of a choice of finished goods effective

channels distribution in the conditions of un-
certainty can be used for the final decision
implementation, which is realized on the basis
of concrete criterion. The criteria are divided
into following groups: classical, derivative,
compound [2, 3, 9]. In certain circumstances
each of these criteria has the merits and de-
merits that can help with decision develop-
ment. The criteria choice should be carried out
taking into account concrete specificity of a
solved problem and according to objects in
view, and also leaning against last experience
and own intuition of the manager. The con-
structed model will help the managers to work
in the field of logistics, with finding the best
decision, considering the features caused by
absence of the information concerning a num-
ber of parameters.
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