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Abstract: For the effective functioning of scrap processingegprises and optimization of the production cé#jgit is
necessary to predict the optimal level of producstock based on logistical approaches and studhmglemand for
products. The paper proposes the model of stockaloat scrap processing enterprises. It is comsitlehat scrap
processing enterprises are often functioning abtigwpsony market. It has been determined thatthap market is a
typical example of the oligopsony market. In the@gabsony market, enterprises are usually in a dtse can be
considered a state of equilibrium, when none ohtlagket players is profitable to break this bala@ieanges in market
prices or price policies should be deliberate arstified. The relation of pricing models and st@dhtrol models at
enterprises are considered. By regulating its pti@company can significantly and quickly chatigenumber of scrap
stocks. It is stated that an enterprise havingning system should track the number of scrapkstoThe method of
stock controlling at the enterprise by changingiising policy is proposed. The model consideesekpected value of
demand, the price elasticity of supply and dematatage costs, the stock volume at the warehouséharspecific loss
due to unsatisfied demand. The inventory managemedel is based on modern models of scrap priezésting, is an
optimization model and is based on it proposedatherithm for the functioning of the computer-aidadtem of stock

control.

1 Introduction

One of the problems of improving the enterpriselsted
to the efficiency of its stock control. An unreaable
largeness of stocks can lead to freezing the asfetse
enterprise [1]. Moreover, it is associated withhhgjorage
costs and the risk of moral and physical depretigf]. On
the contrary, the low level of stock can lead ® shuation
when the enterprise will not be ready to meet tneeat
demand and it will lose a part of its clients [3jigh will have
a significant impact on the financial state.

Processes of stock control are the component péreo
enterprise control system; that is why, their @fficy is
characterized by such an important criterion asvéthee of
costs appearing within the stock control. Indepatige
applied traditional parameters — volume of stookspurce

change its price policy, it can cause a reactiaoofpetitors,
so often in such market changes are rare. It iallysoot
advantageous for any of the players to upset thadz
We are considering a stock management model fapscr

processing enterprises based on price policy. Uiope of
this paper is to develop a model of stock conttascaap
processing enterprises, in particular, and foptagers of the
oligopsonic market as a whole.

2 Methodology

Nowadays it is impossible to increase the efficyeoic
the enterprise control in general without applimatf the
advanced computer-aided systems and software pgsoduc
[2]. Experience shows that computer-aided systefntiseo
enterprise control are expensive; and not evergrprise

turnover, continuity of supply — cannot unambigiypus can afford to implement them in practice.

determine the level of increasing the effectivenafsshe
system of stock control, since they are the patt@€ommon
criterion — costs.

Let us apply the model of stock control with the
continuous control of the level of stock; this gystmeans
that every time when the stock level is reducetthiédevel

Models of stock control are differently specifiedr, the order for the quantit® is applied. In our case the

depending on their application area. Evidently, ist
determined by the specific feature of the marlsalfit For

essence of the order of the quan@yis to provide such
terms of the contract which would allow for repkdring

instance, “Ferrous and nonferrous scrap marketgnwhthe raw stock by the quantig.

regional rather than global in scope, may have nsefigrs
but only a few buyers, and so provide examples
oligopsony” [4].

The specifics of the oligopsony market are thantimber
of buyers in the market is limited and the marketisually
already divided. If one of the oligopsony compasiasts to

Problems related to the issues of stock controbhav
tfeen studied by many scientists and experts [2,5+&se
authors developed a number of methods and models of
stock control to be used by enterprises and various
resources. Let us consider some of them.
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The main systems of stock control are the systetim wiis accumulated, distribution of demand-supply value
continuous control and the system with periodickhgps within  the considered time unit is stationary
[8]. (unchangeable) in time.

Within the periodic check-up system, the stock In order to determine the function reflecting théat
estimation is made periodically (once a day, weadgth); costs referred to the time unit, the following desitions
and depending on the level of the available sthekorder are introduced.
of a definite batch of products is submitted. f(Qy) is the density for distribution of demand D

If a computer-aided system of accounting is avélab \yithin the delivery time,

the system of s.tock control_ can be based on theehuid M[ Q... ] is the expected value of demand between time
stock control with the continuous control of thedeof .
instants andt+1,

stock; this system means that every time when tibek s , o
level is reduced to the level the order for the quanti® h(¢,) are storage costs (per unit of product within the
is applied. To develop a computer-aided systentaafks time unit),
control, the model with the continuous control whesen p is the specific loss due to unsatisfied demanduy(pie
which was proposed by Hadley and Whitin [8] andf the product within the time unit),
corrected by the excess demand. Moreover, this hiede  M[ Q.,,,] is the expected supply,
modified by the va]ue of transport expenses arfdrdifitial Q. =E(x) is the function of supply variation from the
discounts depending on the order volume. )

The latter condition is extremely important for anyP"C€ X,

enterprise since the possibility of buying a grest#ume ¢, is the stock volume at the warehouse at the ihstan
of products at a lower price helps to reduce thetscdn The optimization criterion is the cost function it
certain cases, the reduction turns to be essential. the time unit which is combined of:

Advanced models differ significantly by complexity
from those existing two decades ago. Liang-Tu Cileh 1. Expected storage costs. The average level ook st

Chun-Chin Wei (2009) state in [9] that “The objeetiof between time instants and t+1 is M[g,], where
the model is to jointly determine the optimal sgjliprice, . _

base-stock level, and inventory cycle over an itdin '_[t’Hl]'

planning horizon so that the net profit per timét imthe Therefore, the expected storage costs per timeaumit
channel is maximized. The profit-maximizing problésn h(¢,)M[ @] .

formulated as a multivariate optimization modelyed by

an iterative search process combined with an eratinar 2. The cost of necessary stock volume for meetieg t
scheme. In addition, the saving-sharing mechanismgnsumer demand. The initial proposition shouldttze

through return, target sales rebate, and featuree priengency to the equality ML, 1= &, +M[ Qq., ;
discount, will also be developed so that win-wim dze RS i

achieved between vendor and buyer. Special emphasi@owever’ b9trQthl a.nd (_?Stﬂ are r(findom v.alues with the
placed on the comparative study between the prdposgorresponding distribution functions. Without losé
optimization models that are based on the cooreihand generality, let us consider only the period for ehthe

decentralized policies between vendor and buyethén demand for raw material is knowﬁﬁ,gm). Under specific

channel”. ) ... functioning of scrap processing enterprises, itsdoet
The proposed model is based on the possibilities pfyose any restrictions for the stated task as@aykince

mod_ern economic, mathematical z_ind econometric m"icconsumers of the scrap processing products makeacts
The inventory management model is based on a robt® ;i the limited time of obligation discharge. Tt cost

relationship between global metal prices and spries of ot the necessary stock volume for meeting the aoesu

this metal [10-18]. Because metal scrap pricesgghanore . -
slowly than metal prices on the world market, we peedict demand is equal to the cost of the stock volupgg, - 4, .

prices. Knowing about the upcoming price changehawe It should be noted, that within solving the taskstdck
the opportunity to manage stocks. The article basldped a control it is required to support the insured stimlel at

stock management model that optimizes the potéwtimfits. the warehouse. Therefore, introduction of the systé
stock control will lead to the following situatiomfter

2 3 Result and discussion production meets the demand for raw materials,ether

To build a model of stock control at oligopsony titrap  Should be the insured reserye, at the warehouse.
metal market uses the approaches of authors studyifherefore, the cost of the necessary stock voluane f
macroeconomic systemic changes. [2,7,10,15,19]. meeting the consumer demand should be equa{ @,,.,

Similarly, let us consider the model taking inte@ant ) .
the necessity of simultaneous tracking the change of:*%., ) and in case whe <¢,,, the stock level
volume and prices in time, but let us introducetaier should be supplemented up to the insured level.
allowances without loss of generality: unsatisfitxnand

cmp !
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3. Expected losses related to the unsatisfied demarQ,, ,,-Q,,, which will in turn decrease the costs of

The deficiency appears &;.,>#,+Qg.,- If @ scrap  formation and keeping the necessary stock level.
processing enterprise sets the price by followirg@ain The algorithm for functioning of the computer-aided
enterprise policy that provides the long-term dedran system of stock control is as follows:

supply equilibrium, then a random valu®,,,,;-Qq., 1. In accordance with the pre-assigned sampling, th

should be considered. The enterprise is interegted dependence of Qy.,;-Qg.; ON X (scrap price) andy
diffusing all random impacts on the result of itdidty.  (price of metal at the world market) is determinam to be
Formation of the price policy is one of its stintirig tools.  exact, it is the character of the random valyg,, - Qg .,
As a result, many authors note the dependencerap sc
prices at the local market (in particular, in Rassin world
prices of metal [10-20].

With account of the stated above, the expectecdainssI
per time unit will be equal to (1):

$= [ QuQa@+2,) Q- Q.HQ. Q) (1)
Bty
Since the model implies thatis proportional to the
deficiency volume, the expected losses related he t
unsatisfied demand are equap®
The resultant function of total losses per timet Ui
is the following (2)

TC=h(g) M[$] +X (Qu.,—4, +4.,) +PS  (2).

depending on the deviation of from the long-term
equilibrium.

2. The deviation of the observed stock level frdma t
nsured level is assessed within the enterprisetifoming;
if it is thought that this error has distributioifferent from
the expected one, one should return to p.1.

The long-term equilibrium implies a certain modél o
pricing at the enterprise. In fact, the scrap piétethe
market is often changed due to variations of mataks in
the world with some delay (time lag) [12-15]. Ifrzn
rules are laid into the pricing policy, such a magteould
generate a long-term equilibrium of demand and lsupp
However, another price can be formed at the maaket
the enterprise itself can set the price differenif the
model one, for instance, in the lack of scrap at th

The first component in this equation for scrapenterprise it can raise the price. The enterptiseksvalue
processing enterprises is mainly the constant vaduel to  turns to be the observable value and the critevibthe
the cost of warehouse keeping; the second compasenttate of the stock control system at the enterpribde the
the function of the price for raw material (scrapk third price is the parameter which can be changed t@cbtine
component is characterized by the random valyg, -  stock value.

Qg.., Which changes its parameters within variationhef t .
, 4 Conclusion
scrap pricex. Therefore, the model of stock control at scrap

Ther_efore, the |_or0b_lem of stock cont_rol at th_e Bcraprocessing enterprises is proposed. It is takendntount
processing enterprise is reduced to solving thedahg - scrap processing enterprises are often furintioat
task (3): the oligopsony market. The proposed model accatlnets
advanced models of pricing at scrap processingmiges
and considers the situation that metal prices énvtiorld
influence the scrap prices but with a certain ddtape
unsatisfied demand not exceeding 0.1% the vaye lag)t. It tUTS (I)(ljjttthatkt?re\ enterp:_itse hfaving M?Dri;;lg

system should track the quantity of scrap stocH$e
should be chosen so th&(Qy.; ~ Qg1 2 £.,) < 0.1%; e)r/1terprise stock value is bgth theyobservabllae vahekthe
that is, to choose so that the distribution function for the criterion of the state of the stock control systamthe
random value Q,,,,-Qg.; could meet the condition enterprise, while the price is the parameter witiah _be
(¢ )<0.1% changed to correct the sto_ck value. The modelempphed
emp T T %y enterprises in other oligopsony markets (esfhgaiaw
materials) and markets where the company's pricaiigy
affects the level of inventory in the enterprise.

Qs V- TC - max 3).

In order to make the probability of losses relatethe

cmp

P -0uns In this case, the main expense

will be related to keeping the insured stock volutime in
turn is reduced as the uncertainty relate®tp,, - Qg,,, iS
decreased, which can be achieved by the effectioece
of x.

One should also take into account the specifiaifeat
of enterprises for which the system is develop@ttesthe
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