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Abgtract: Inventory can be evaluated from the point of viEva number of aspects. Production and trade azgdons
nowadays are under great pressure from their catoggeand face high expectations from their cust@méhat is why
the cost cutting in all areas can provide a sigaift competitive advantage. Inventory and its mamemt and
administration can therefore represent a sourcesutifstantial potential savings. Large inventory wau can
significantly increase the costs, but its shortadleences the course of the manufacturing proaess ultimately, the
customer satisfaction. It is therefore necessargditinuously optimize the inventory managementesysin the
enterprise. The conducted research also involvedaraadysis of the structure and variability of theventory
consumption in a business organization dealing tithsale and storage of metallurgical materiate dbjective of
this article is to evaluate the possibility of tyeplication of the tools used to analyze the stineceind variability of
inventories in the industrial and commercial preeti

1 Introduction care about the structure of inventories, theiragjerand
Inventory management involves an effective handlingse, the efficient inventory management and the

and management of inventories’ the use of alléserves utilization of all available reserves - these sdobé the

that exist in this field, and respecting all thetéas that focal points of interest and attention of every pamy

affect the efficiency of inventory management [[L, The [3,4].  Effective  inventory =~ management  can

existence of inventories at the moment when theyna]t fundamentally influence the economic results of the

used and there is no demand for them means unaegesgnanufacturing  enterprises.  Inventory ~ management

Spending_ The lack of inventories at the momenEnNh] COﬂSlStSl of a num-ber of aCFlVltleS, which .are.b-a.eﬂd

is necessary to satisfy the customerter, results in lost forecasting, analysing, planning, and operationtiVisies

sales, followed by the loss of the customers aruthgitl. and control operations within the individual inveryt

Of course, it is necessary to maintain an adequadgoups and within the inventory as a whole. Thétrig

inventory level in the area of continuous manufengu inventory management is one of the factors deciding

processes, given the need to carry out their téogm)al about the fulfilment of company ObJeCtlveS with the

adjustments. The agglomeration processes Rptimal allocation of costs.

metallurgical production, through which the ore

concentrate passes prior to entering the blastaen 2 Inventories and their impact on cost

process, can serve as an example. It is therefsengal development

to maintain an adequate inventory level within gepe  The costs associated with keeping inventory can be
of these manufacturing processes, because thijbked upon in various ways. One of the alternatiiee
adjustment is very time consuming. the classification of inventory according to thedalbof

Generally speaking, the aim of inventory managennt the economic order quantity. This model dividesdbsts
keeping the inventory in such a level and in such gssociated with inventory into two groups: the cobt
composition to secure the rhythmical and unintéedp maintaining inventory and the ordering costs. Tosts of
production, as well as the promptness and compsten maintaining inventory include all the items tha aelated

of the deliveries to customers, while keeping th&lt to the physical possession of the inventory. These
related costs as low as possible. Inventory manegem gpove all, the following costs:

includes, in addition to the very existence of imegies .  the costs of capital frozen in inventory,
and their development, other elements as well, hethe
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the costs of maintaining a warehouse,

insurance,
the costs of risk [5].

The costs of capital frozen in the inventory can
defined as the potential profit the funds intenftadthe
purchase of inventory could have brought if thegt baen
invested in a different way [6]. You can usualleube
current standard interest rate. The costs of maintha
warehouse include all the costs associated with
operation of the warehouse and the inventory recdrde
cost of inventory insurance can be defined as theuat
spent on the inventory insurance for a certainogedf
time. The costs of risk represent a potential red&ted to
the fact the inventories might not be saleablesabie in
the future, mainly due to physical or moral weaheT

of the course of the values from previous periddss

the costs of inventory and warehouse spad#inciple is based on placing a curve or a stralgte

extended into the future through the curve of therse of
previous values. The most commonly used exact rdstho
include, for example: the method of moving averages

pweighted moving averages, the regression analtfsés,

correlation analysis and other methods. The metlodds
moving averages are based on the principle of migai
straight line through the present development,
direction of which is determined by the potentistiraate.
tHée regression and correlation analysis works with
mathematically described curves used to search for
further development. Large multinational companies,
however, also often use the intuitive planning rodth
This principle is based primarily on experienceuiion,
knowledge of the environment, ability of analytical
thinking and the creativity of workers. These pijhes

the

second group of the costs associated with inventofn be used wherever the exact methods fail — i.e.

management are represented by the costs of ordéiling
These costs include especially the expenses reliatiad
monitoring of inventory usage, processing, issuaeitg
delivery of the order, but also the expenses astmuti
with the transport, control and storage. An effitie
inventory management system is optimal if it isgide
to calculate these costs for a specific unit (pies®e,
packaging, and pallet). Given the wide nature o t
monitored costs, however, the determination of uhé
costs does not tend to be easy and objective. dtess

especially in situations where the historical detaessary
for the exact analysis are missing or are highlgriegise
and biased [10]. In ideal case, the intuitive fats are
verified by means of the exact methods. In the etheat
an intuitive estimate meets the calculated valuigs &
certain corresponding tolerance, the degree ofcéste
accuracy is higher. However, the global economisicr
hhas shown that the market environment involves
situations that cannot be predicted by any methitds.
important for the companies to be able to plan and

of the definition of all costs always requires theéptimally set their buffer stock values in shomeriods

application of certain simplification in order toake the
solution easier.

3 Planning future inventory consumption

of time. Excessive inventory level can significgntl
increase the costs, while inventory shortage threathe
continuous course of the production process.

A forecast of the future development is always aft Inventory structure analysis

essential prerequisite for quality planning

and

Inventory can be assessed according to many differe

management. The link between the forecast and tdirdactors. The logistics process optimization ofteakes it

inventory management is most evident in the arethef
buffer stock level setting. The accuracy of theifatstate
forecast is directly proportional to the buffer citdevel
reduction. The more accurately we can predict tieré
state as far as the demand dispersion from the wedaa
is concerned, the lower the buffer stock. Steepare
fluctuations, new trends, and turbulent externahemic
environment - these are the factors that make dstsc
increasingly difficult. Sometimes, they even lead &
false feeling that forecasts are impossible, argy thre
not worth dealing with. This is not true. It onigrsetimes
happens that certain exact forecasting methodsnare
difficult to apply in practice. However, in situatis where
these methods cannot be used, they must be replatted
intuitive ones [8, 9]. If you use the exact methogsu
must also realize that each planning will, in patdeal
with a certain error. That is why it can be saidttthe
exact methods can use their name mainly due to

unique process of their implementation. The stahdar®

exact methods are based on the principle of exttpo

necessary to consider various criteria. The basimms
include the use of Pareto analysis as a tool feeritory
structure assessment. Pareto analysis is also kas\ine
ABC method, according to the number and namesef th
groups into which the individual inventory itemsear
classified. Inventories are mostly classified intoee
groups according to their size (significance). Hasic
principle of the Pareto analysis is the assumpthoat
20% of causes are responsible for 80% of consegsenc
In the area of inventory, we try to identify a rawrgroup

of inventory items that are the key ones in termhthe
total volume. In industrial practice, the differesamong
the individual inventory items are often very kithwhich

is why it is possible to classify inventories imtmre than
three groups. When the Pareto analysis is apphiedian
define groups ABCDEF etc. The development of the
Pareto analysis preparation can be simply desciibéte
tidlowing points:

Accurate determination of the value of all invegtor
items and their total sum.
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» Determination of the percentage share of each item Classification of the items into different groups.

on the total.
« Ranking of the items according to the percentage The area of inventory management in industrial
content. companies often witnesses a situation where theee t
« Determination of the cumulative totals. methods (Pareto analysis and variability analysis)

+ Classification of the items into groups ABC or athe Used simultaneously. The items are analyzed acuptdi
Group A should contain the items contributing te ththeir volume and variability of consumption and are
total consumption in the amount of about 80%glassified into complex groups: AX, BY, CZ.

Group B - 15% and C - 5%.
5 Experimental part
The second crucial factor in inventory managemgnt i An analysis of the structure and variability of

the variability of consumption. We can use a widege inventory consumption in companies engaged in #ie s
of statistical indicators to determine it. The mosand distribution of metallurgical materials was doated
widespread ones include the variation coefficiesgduby as part of the research. The monitored firm is an
the XYZ classification method. Unlike the ABC argiyy important local company. The inventory analysisktoo
this method evaluates the regularity of consumptibis advantage of the Pareto analysis and the XYZ method
logical that a different approach will be selectfedt allowing for the evaluation of the variability in
materials whose consumption is regular and faronsumption. The assessment included the most
inventories that are used only sporadically. Teeng are significant traded commodities. Table 1 shows tleg k
again classified into three or more groups. Group Kventory items together with their specific volusnét
contains the items with highly regular consumptionthe same time, the table also shows the percestaye
which do not have any significant fluctuations heit on the total inventory volume. In the next stepe th
consumption. Group Y contains the items that showwdividual metallurgical products were sorted frdie
strong seasonal variations (trends). Group Z ireduithe most important ones in terms of their volume to léss
items whose consumption is most irregular and thienportant items. A cumulative total was determirfed
consumption forecast possibilities are limited. Tieens these items sorted in descending order, and the
are classified into the XYZ groups according toirthe inventories were classified into groups ABC. Thsults
variation coefficient values (Formula no. 1): Xariation are shown in Table 2. The crucial group A inclustips
coefficient of up to 50%; Y — variation coefficieat 50- and slabs. These inventory items were the most
90%; Z - variation coefficient exceeding 90%. Thesignificant in terms of their volume, but, at treare time,
variation coefficient essentially determines thduakt they were very similar (26.4% and 27.4%). The Raret
disparity of the statistical set. Higher dispersiand ratio for this inventory group is 20/53.9. The setonost
remoteness of the individual values from the meste r important inventory group (B) consists of forgingsd
position will mean a higher degree of variability i billets. These inventory items are less bulky coragdo
consumption. The variation coefficient is calcuthtes the group A, but they still belong to the significantes. The
quotient of standard deviation and the simple arétic Pareto ratio for this group is 20/25.7, which me#ret
average, and this figure is subsequently multipbigdhe they are items which also require the necessagptian.
constant of one hundred (the result is a percentalge).  Group C includes the remaining inventory items.

_S These items can be seen as less significant. Tieey a
V. = ? x100 ) inventory items with 1.8 - 5.3% share on the tatdlme.

The Pareto ratio in this group is 60/20.4. The ysisl
clearly shows that the important inventory items te&
found especially in Group A. These two inventosnits
amount for 53.9% of the total volume.

The variability analysis is another method applied
e. It was applied to the inventory item of ceter
reinforcing bars, which show long-term large fluations

The evaluation of the intensity of inventory
consumption variability allows us to identify theerids
and irregularities in consumption. The dynamic des)
which are typical for current markets, mean mord an o
more intensive occurrence of irregularities for pamies.

The companies must continually quantify their ist8n i, e monjtored company. Table 3 presents therwelaf
in order 10 be prepared for these fundamental cEmmgsales in 2015 in the individual months. The coedfit of

The processing of XYZ ar_laly_3|s can be generallyy iation has been determined for these data. rithe

classified mtqthefollowmg pomts.- . determined as the standard deviation and arithmetic

* Elaboration of the record of inventory consumptloqiverage ratio. The quotient is subsequently migtipby
during a given period. , _ _a constant of 100. Table 3 also shows the spegifices

* Calculation of the average - simple arithmetiqy these statistical indicators. The establisheeffient

average. o of variation is 68.9%, which puts this item to the
» Calculation of the standard deviation. variability group of Y (50 - 90%).

» Calculation of the coefficient of variation.
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Table 1. The values of the key inventory items

enterprises. It is therefore beneficial to creamglterm

Inventory typ Value (thous | Share on the toti| higher inventory volumes for the items with suchigh
EUR) volume (%) variability in consumption, because they will allgou to
Bar: 298( 5.Z eliminate these risks. A loss of customers maynofte a
Slab: 1478¢ 26.5 greater threat for companies than the risk of high
Billets 650( 113 inventory levels and the resulting costs.
Wires 220( 3.c A correct setting of the inventory levels, however,
Strips 1529( 27.L requires an evaluation of the volume of sales cwer
Sheet 145( 2 € longer period of time, particularly with respect tioe
Concrete 198( X power of trends in the high-risk months of the year
reinforcing o . ) _
bars Table 3.Variability analysis — concrete reinforcibgrs
Forging: 7800 14.( Month Concrete reinforcing bars / se
Burnt segmen 98( 1. (thous. EUR)
Welding materic 178( 3.2 Januar 90
Total 5574 - Februar 10¢
March 89
Table 2. Pareto analysis results April 12¢
Inventory typc | % [ Cumulat Grouy May 38(
ve total Junc 29C
i July 33C
Strips 27.4 27.4 A Augus 26(C
Slab: 26.5| 53¢ 20/53.9 Septembe 15C
_ Octobe 10t
Forging: 14.C 67.¢ B Novembe 40
Billets 117 ] 79¢€ 20/ 25.1 Decembe 20
Averag¢ 16¢
Bare 5.8 84.¢ 0 /CZO . Standarc 113.¢
" c : deviation
Wires 3.€ 88.¢ Vx 68901
Concrete 3.€ 92.¢ Variability groug Y
reinforcing bars
Welding 32 | 95¢ Conclusions o -
material In today's highly competitive environment, inveigsr
Sheet 2 ¢ 982 represent one of the key factors deciding about the
success of companies. This research has also eutlanl
Burnt segmen | 1.€ 10cC analysis of the structure and variability of invanyt
consumption. The Pareto analysis has been used to

They are therefore inventory items with a relagvel

identify the dominant inventory items in the comypan
dealing with the trade of metallurgical materials.

high variability of consumption. Figure 1 showsraghic

development of consumption in that year. The cha
clearly shows a steep inequality in consumptioningur

the year. Given

building industry, such a fact can be expected. [atgest

sales volumes

which are also important in terms of the buildindustry.
It seems appropriate to create a higher bufferksimel
for this inventory item, exactly for this period tfne.
One can assume that a similar character of consompt
can also be anticipated in the following yearshwigard

to the business

of concrete reinforcing bars in the market in tipeirs

months can be
buffer stock for

the system of ordering and production in metalkcadi

400
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that this is a metallurgical pradiged in 300
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segment in question. A potentiattabe 3 9

a complication during the creatiothef

this time period. This may be aule of Figure 1 Development of inventory item sales — @atec

reinforcing bars in 2015
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At the same time, the research has also assessed th
variability of consumption (sales) for a highly ridy
inventory item. If the companies want to succeed ba
prosperous in the long term, they must continually
evaluate their practices and strategies in the afea
inventory management.

The setting of the inventory levels should be aéjis
operatively according to the current developmeriie T
dynamic changes in the market environment require a
constant search for optimal solutions.
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