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Abstract

In the article we give new approach of planning and organization of work on

forward-looking enterprise agribusiness: a spectrum of relationships manu-

facturer and buyer, forming a system of supply and demand. This takes into

account the stochastic nature of supply and demand indicators. We made the

analysis of production and sales as an example of LLC "Kolos" (Kurgan region,

Almenevsky area) using the proposed method.

Keywords
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tural enterprises.

Introduction

Planning and forecasting — one of
the most important functions of the enter-
prise management, allowing objectively
assess the prospects for the development
of the company, to determine the way of
development, reduce the risk of adverse
outcomes of production and financial
activities. However, ut is necessary in
market conditions that a plan and fore-
cast should be not formal documents, but
expressing deep thought out strategy and
tactics of industrial activity, helping in
advancement into new markets and im-
proving the social situation of workers.

Studies show that the overwhelm-
ing majority of agricultural enterprise
still do not use the possibility of plan-

ning and forecasting its activities as a

tool to improve the efficiency of produc-
tion, which proved its priority over oth-
er management functions in developed
countries.

Difficulty of planning and fore-
casting activities on farms caused main-
ly by complexity of the organization of
planning and forecasting work, shortage
of qualified personnel, unpredictability
of economic situation, the lack of ade-
quate methodological support. Planning
and forecasting activities of most com-
panies is based on intuition, knowledge
and experience of employees by 70%
and only by 30% — on calculations us-
ing computer technology and the use of
special programs. For the time being the
most common type of planning docu-
ments on farms in the region, in the best

case — a business plan to substantiate the
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Figure 1. Block diagram of the model of supply and demand

involvement of additional financial re-
sources for the development of produc-
tion and to give an idea of promoting
a product on the market, selling prices,
anticipated financial and economic per-
formance of the company. Another im-
portant planning document is the current
activity plan and financial plan, which
indicators are often used instead of fea-
sible prediction calculations.

Most studies, reviewing the func-
tioning of the agricultural enterprise and
describing the model to improve its effec-
tiveness, lay stress on minimizing costs or
maximizing profits at constant conditions
of its functioning. These models do not
take into account the random nature of
the studied indicators: output, demand for
products. Moreover, the situation of over-
production and subsequent loss of profit

from unsold products also not taken into

account, and at the same time are not con-
sidered the amounts of lost income due
to the fact that demand for the company's
products exceeds supply.

This paper discusses the issues
of planning and forecasting through the
relationship of the manufacturer and the
buyer, which forms the supply and de-
mand model (Figure 1).

Further consideration of the pro-
visions discussed are best carried out
evidenced from a particular organiza-
tion. For this purpose we use data on
production and financial activity of LLC
"Kolos" (Almenevsky District, Kurgan
Region), reflecting the agricultural ac-
tivities in conjunction with the demand
for the products that it produces.

LLC "Kolos" is a crop enterprise.
Basic statistics for barley derived from

findings on enterprise activities, are
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Table 1. Manufacture and sale of barley
Products of LLC "Kolos" Year
! 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008
Barley (amount in kind, centners) [3118 105 311 4384 [5862 |5416 [6436
Barley (cost, ths. rub.) 253 9 48 484 922 1343|1692
Barley (realized, ths. rub.) 310 19 43 860 1425 12012 |3021

summarized in Table 1, the reference pe-
riod — one year.

Input data of the model (2) is a
supply, which is the production of bar-
ley. According to the data (Table 1), the
supply — a random integer value.

In fact, the demand is also a ran-
dom integer value, but to get the data on
it is almost impossible. This is not only
due to the situation in the world, country
and region. Even though a necessity in a
constant amount of barley for the needs
of the region, district, the demand for the
products will be random for any agricul-
tural enterprise because of substantially
different annual production volume at
each farm (including farm bankruptcy).
However, since all the annual output was
purchased, then are known demand lev-
els, which give an estimate of its mini-
mum 7’ and maximum »’ _values.

For the practice of technical and
economic planning may be sufficient the
probability assignment method, which is
used in network planning. Events that oc-
cur only once are determined by the survey

of experts, each gives three duration esti-

mates — optimistic, pessimistic and most
probable. This approach can be used to
monitor the demand for agricultural prod-
ucts; another way to get this information
does not seem possible (too many factors).
Although, it is almost impossible to find the
distribution of targeted random value ana-
lytically, the model allows working with
separate implementations of this value.

Output parameters of the model
are supported demand 7, utilized supply
z, (n, =z ), unsupported demand 7 , un-
utilized supply z in real and value terms
(Figure 1).

For estimates of . and n’ _val-
ues of demand for intermediate values
corresponding to the values of purchased
products in different years, we obtain the
values of the cost parameters of the uti-
lized supply S., and its equal supported
demand S, , the cost of unsupported de-
mand S, and unutilized supply S., as
well as the cost

§=5

ny=z,

_S117_S27 (1)
which is equal to profit with the deduc-
tion of its unsupported demand and un-

utilized supply (Table 1).

The use of stochastic model of supply and demand...



44

Economics: Yesterday, Today and Tomorrow. 3-4'2014

Table 2. Calculation of real and cost characteristics of demand and supply

Demand Real characteristics Cost characteristics

100,0 100,0 0,0 3561,7 24,3 0,0 660,2 —635,9
1000,0 773,7 226,3 28880 187,8 54,9 5353 —402,5
2000,0 1488.0 512,0 2173,7 361,1 1243 402,9 -166,0
3000,0 22023 797,7 1459.4 534,5 193,6 270,5 70,4
3600,0 2562,0 1038,0 1099,7 621,8 251,9 203,8 166,0
4000,0 2790,6 1209,4 871,1 677,2 2935 161,5 2222
4500,0 3059,7 1440,3 602,0 742.5 349,5 111,6 281,4
5000,0 3274,0 1726,0 387,7 794,5 418,9 71,9 303,8
6000,0 35994 2400,6 62,3 873,5 582,6 11,5 279,4
6500,0 3661,7 28383 0,0 888,6 688,8 0,0 199,8

Calculations are made using the
program "Forecasting and optimization of
economic performance of the enterprise"
and are shown in Table 2. In addition, it is
taken into account that the market price of
barley sales for this period averaged for
the enterprise §' =0.30 ths. rub. for cent-
ner, cost $' =0.19 ths. rub. for centner.

It is followed from the results of
the calculations (Table 2) that the amount
of unsupported demand reaches a mini-
mum value at the minimum demand for
barley n,=100 centners. ("Sold as much
as needed"). The value of direct losses is
minimal, but in this case the value of the
possible loss of profits Z =3561 centners
approaches the maximum. Under other
values , the company can grow barley
less or more mia the existed demand. In
this case, along with the profits from
sales, the direct loss may appear at the
same time with lost profits, which value

may be calculated from the model.

Based on the random nature both
of the volume of products manufactured
and its demand, the enterprise is facing
the task of determining the rational vol-
ume of barley production to meet the
demand (and receiving of profits), with-
out burdening with overstocking and re-
serves at the same time. These calcula-
tions are presented in Figure 2.

The relevant costs are related with
each of these functions:

Sip=z0sSu» Sz

The total cost can be represented
by the following relation (Eq. 1)

How does the company reach the
level of production at which the profit
margin is the maximum? It is clear that
if production increases gross income
is more than lost profit, the company
should increase production. If additional
production leads to an increase in in-
come to a lesser extent than lost profit,

the company, which aims to maximize
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Figure 2. Graph of the curves 7, =z ,

profits, should not increase production.
Figure 3 helps to make these arguments
more visible.

Thus, analyzing the graph of cost
S (Formula 1), we can conclude that in
the present moment for the company
LLC "Kolos" a rational strategy will be
the production of barley in volume from
4500 to 6000 centners. This interval in
the proposed production volumes is con-
ditioned by a reclined curve behavior
near the maximum.

Consequently, analyzing the cost
parameters of the supply and demand
model, the head of agricultural enterprise
can estimate the rational production vol-
ume under conditions of uncertainty, si-
multaneously calculating the proportion

of unutilized supply, 1.e., direct losses of
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Thus, the proposed methodology
consists of three blocks.

First block — economic monitor-
ing of external and internal environment,
the accumulation of information, which
will subsequently be used as an original
sample data for the supply and demand
model. Initial data for calculation of pa-

rameters of the model, operating in the
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time limit (reference period — one year),
are the demand N and supply Z, charac-
terized by an arbitrary distribution func-
tion C(n) = P(N<n) and density function
c(n)=dC(n)/dn.

It must be emphasized, since any
decision is always based on the available
information, the priority measures for the
organization of planning and forecasting
activities of the company is gathering in-
formation and implementation of infor-
mation management systems.

Introduction and practical imple-
mentation of these activities do not re-
quire large investments. They may be
implemented by:

— The introduction of automated
information systems, in which basis will
be the collected information about its
own production, financial and other ac-
tivities, such as 1C: Enterprise 8, which
creates a common information space for
the display of financial and economic ac-
tivity of the enterprise.

— Global computer networks to
provide timely exchange of informa-
tion and search for information about the
prices of products, sales market research
and customer demand, etc. According to
sociological surveys of rural manufac-
turers, the most relevant for them is the
information about alternative opportuni-

ties of the demand of produced and sold

products, forecasting crop yields, long-
term and short-term forecasts of climatic
conditions, new technologies in agricul-
tural production, etc.

Second block — calculation of
functional, numeric and cost character-
istics provided of the supported demand
n,, utilized supply z (n, =z,), unsup-
ported demand » , unutilized supply z
(Table 3).

For the calculations in the model,
given net realizable value s, and cost
(supply price) of the product s} are used.

Based on the known N, Z, s, . and
s}, the following cost parameters are cal-
culated:

— Demand price 5, =s) - N;

— Supply price s,=s) Z;

— Cost of sales s, =s) - NZ — in-
come from the sale of products;

—The cost of unsupported demand
s, =8, N, potential losses related to the
fines, the loss of clients in the future, un-
realized enterprise capabilities, i.e. this
indicator may point on lost profits and,
consequently, on the need for further de-
velopment of production;

— The cost of unutilized supply

s, =s,, Z, direct losses attributable to

the value of unsold goods, the cost of
storage — this value may indicate on the
need to reduce the supply of this type of

enterprise products and transfer funds to
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Table 3. Functional and numerical characteristics of indicators of supply and demand system

Indicator characteristics

Demand, N

Supply, Z

Distribution function

m.
A(n)=P{N<n}=1;

m,
Cz)=P{Z=z}=73;

Distribution density

a(n)=dA(n)/dn

c(n)=dC(n)/dn

A(n)—A(n—1) C(z)-C(z,—1)
a(n)= n=n c(z)= —z-z,
Average value of the indicator F= i n-a(n) 5= Z"’: 2+ ¢(2)
Cost §N¥;}vz-ﬁ §Z=zs012-2
Table 3 (continued)
Indicator Supported demand N,,  |Unsupported demand N_| Unutilized supply Z_
characteristics utilized supply Z,
Distribution function |H(n)=P{NZ<n} Om)=P{N <n} G(n)=P{Z <n}
Hin)= O(n)= G(m)=
=1=[1=Am)]-[1-C)] =} aGi) - [1 - Ci~1-m)] | =2 c(@) - [1-A(1 ~i—n)]

Distribution density

h(n)=dH(n)/ dn

h(n)=H(n)—H(n-1)

q(n)=dQ(n)/dn
q(n)=0(n)—0(n—1)

g(n)=dG(n)/dn
g(m)=G(n)-G(n-1)

Avc?rage value of the ME=7,=Z. = n-h(n) i = S q(n) z=Yn-gn)
indicator =0 = =

5 —q . T =gl .7 T =¢ -3
Cost 5,,=8, 1z Sy =Sy, I 5, =8 Z

other products, i.e. this indicator may in-
dicate on the possible loss of profits and,
consequently, the need to develop mea-
sures to reduce it.

The third block is focused on a
combination of strategic alternatives
and entrepreneurial vision. The resulting
graphs made on the basis of calculations
in the second block, make it possible to
determine the most optimal way of enter-
prise development for the given parame-
ters, as shown in the example. But large-
ly one product may not give the desired
profit margin. In practice, one should

pick up a few more types of goods for

further calculations with the subsequent
formation of the optimal composition of

products.

Conclusion

In summary, the methodology
elaborated, for the first time allows fore-
casting and planning the economic per-
formance of the enterprise on the basis
of economic-mathematical model that
takes into account a stochastic nature of
demand and supply. The model includes
new calculated indicators to make the

system more reliable in terms of maxi-
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mum profit to manufacturer, and to sell-
er — the most complete satisfaction of the
customer demands. The use of methodol-
ogy admits to calculate a rational volume
of production allowing managing the en-
terprise to the best advantage, excluding
crisis (bankruptcy). The methodology
should be used at initial stages of busi-
ness planning in order to avoid errone-
ous development. Identified unsupported
demand will indicate on possible lost

profits and, consequently, on the need for

further development of production, and
unutilized supply — on actual lossed of
income and, consequently, on the need to
develop measures to reduce it.

To automate the calculations was
developed the software "Forecasting and
optimization of economic performance
of the enterprise" in the VisualBasic 6.0,
designed not only for use by agricultural
specialists, but also for widespread use in
other industries in the field of planning and

forecasting activities of the enterprise.
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AHHOTALIUA
B crarbe paccMarpuBaroTCs HOBbIE MTOJIXO/Ibl OPraHU3aIMU IIAHOBO-ITPOTHO3HBIX
pab6ot Ha npeanpustiun AIIK: yepe3 criekTp B3auMOOTHOIICHUI TPOU3BOIUTENS
U TIOKyTIaTelisl, 00pa3yroluX CUCTEMY Cripoca U peayiokeHus. [Ipu 3ToM yuuThI-
BAETCS CTOXaCTHUYECKUU XapakTep MoKazareyeu cnpoca u npeaioxenus. [Ipose-
JICH aHAJIN3 MIPOM3BOACTBRA U peanu3anuu npoaykiuu Ha npumepe OO0 «Komoc»
(Kypranckast 061acth, ATbMEHEBCKHI pailoH) ¢ UCTIOIB30BAHUEM TIPEITIOKEHHOM

METOIUKHU.

KiroueBbie ¢cJioBa
[ImaHupoBaHme, IPOTHO3, CTOXACTUYECKAs CUCTEMA CIIPOCa M IIPEIOKEHUS, 00e-
CIIEYMBAEMbI U HEOOECIEUNBAEMBIN CIIPOC, UCTOIB3YEMOE U HEHCIOIb3yeMOe

MMPCAJIOKCHHUC, YIIPABJICHUC CCIIbXO3IPCAIIPUATUCM.
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