
INTRODUCTION 

The stock of supplies is carried out periodically
according to the plan of supply or demand as need-
ed, as well as direct purchase, where it is necessary
to keep a record of the level of inventory level. When
completing the supply [1] with the purchase from the
market, it is particularly important to pay attention to
the choice of the supplier, i.e. to the ability of the sup-
plier to deliver the goods and services of the required
quality in accordance with the agreed deadlines. In
the textile industry [2], this is particularly important for
the successful performance of work and the perfor-
mance of other tasks, where it is necessary to pre-
pare certain quantities and a range of material
resources that will be spent [3].
A particularly important source of funds is material
reserves that are provided and are limited by the
material possibilities of the textile industry [4, 5], so
that the level of reserves changes according to the

material possibilities, the state policy, and the degree
of social and economic development of the state.
Material reserves are planned and maintained at cer-
tain levels of organization of the state in accordance
with the economic possibilities and needs of the tex-
tile market. The material reserves are planned and
maintained at the appropriate level in accordance
with economic opportunities and needs. There is a
possibility of increasing them by intensive industrial
production and imports. At certain levels of organiza-
tion [6] of the state, the amount and structure of
material reserves are determined in accordance with
the law and according to special plans. 
This paper is contained in four different parts. After
“Methods of Modeling” where are defined the exact
ways of upcoming research, we presented the
“Modeling Results” of it. Once we had had the data,
we have discussed them, at the “Discussion” part of
the paper. At the very end, we drew a conclusion, and
bulleted all the used references in this research.
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ABSTRACT – REZUMAT

Optimisation of accounting model of inventory management in the textile industry

The supply system consists of several elements, which in their characteristics are distinguished in the overall structure
of the supply system. They are defined uniquely in accordance with the function they perform, and in reality they appear
at all levels of the budget system organization. Functioning of the supply system is possible only with the existence of
certain inventories or reserves of material assets. The stocks represent the prescribed and determined quantities of
material assets stored in the warehouses in order to ensure the normal functioning of the institutions. 
Using the supplies management accounting model in textile industry is providing a continuous provision of equipment.
This is essential to reach the adequate level of competence, which is in line with autonomous budget financing
companies. Taking into account the specificity of the institutions, with an emphasis on the quality of the equipment, there
is also the possibility for savings in maintaining them.
The aim of this paper is to present how the inventory management accounting system can optimize costs in the textile
industry due to the full satisfaction of the optimal supply criterion.
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Optimizarea modelului contabil de gestionare a stocurilor în industria textilă

Sistemul de aprovizionare este format din mai multe elemente care, prin caracteristicile lor, se disting în structura
generală a sistemului. Ele sunt definite în mod unic în conformitate cu funcția pe care o îndeplinesc și, în realitate, ele
apar la toate nivelurile organizării sistemului bugetar. Funcționarea sistemului de aprovizionare este posibilă numai cu
existența anumitor stocuri sau rezerve de active materiale. Stocurile reprezintă cantitățile prescrise și determinate de
active materiale existente în depozite, pentru a asigura funcționarea normală a instituțiilor. Utilizarea modelului contabil
de gestionare a consumabilelor în industria textilă oferă o furnizare continuă de echipamente. Acest lucru este esențial
pentru a atinge nivelul adecvat de competență, în conformitate cu organizațiile autonome de finanțare bugetară. Ținând
seama de specificul instituțiilor, cu accent pe calitatea echipamentelor, există și posibilitatea de a economisi în scopul
întreținerii acestora. Scopul acestei lucrări este de a prezenta modul în care sistemul contabil de gestionare a stocurilor
poate optimiza costurile în industria textilă datorită satisfacției depline a criteriului optim de aprovizionare.

Cuvinte-cheie: textil, management, contabilitate, model, consumabile, eficiență
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METHODS OF MODELING

The costs that are the subject of our research [7] are
related to the total costs of securing supplies [8] of
spare materials. In order to solve such a problem, the
minimization of these costs [9] requires prior forma-
tion of the appropriate mathematical model of inven-
tories, and then by solving it, the minimum total cost
of inventory is determined. In order to create such a
methodical stock model it is necessary to fulfil certain
conditions and assumptions [10]. In the given plan-
ning period T, the demand, which will be denoted by
x, is a stochastic variable with the known law of prob-
ability p(x). Costs per unit of supply, if they are pur-
chased on a regular basis, are C1. Costs per unit of
stock, if purchased through the occurrence of
defects, are C2. Costs can also be included in these
costs due to lack of supplies. In practice, it is usual
that C2 costs are significantly higher than the cost of
C1; Initial supplies are equal to zero.
If x is marked with demand, and y with the level of
inventory, then: if it is х ≤ у, that is, if the level of inven-
tory is higher than demand, then the costs of invento-
ries will be paid C1(y – x); if у  х, that is, if the demand
is higher than the available stocks, then the costs of
extraordinary or urgent purchases which are C2(x – y).
Taking into consideration that the demand x is
stochastic, and that the probability of a failure on the
p(x) agent is known, which means that the expected
total costs will be obtained by adding the individual
costs, for each x, multiplied by the corresponding
probability p(x) that the total cost function, denoted
by F(y), is reduced to the expected value, can be writ-
ten in the following form:

y 

F(y) = C1  (y – x)p(x) + C2    (x – y) p(x)    (1)
x=0                             x=y+1

In order to determine the minimum expected total
cost for this stock problem, it is necessary to deter-
mine the minimum of this function. Starting from the
fact that this model refers to the provision of spare
parts of assets, the minimization of this function will
be assumed if the variables can be taken only by dis-
crete and integer non-negative values. In this case, if
there is some value in y*, where the previously men-
tioned function takes its minimum value, the following
condition must be fulfilled:

F(y* – 1)  F(y*)  F(y* + 1)              (2)

If the functions F(y – 1) and F(y + 1) are formed, then
the conditions under which y = y* will be determined.
Starting from the function 1 in which the variable is
replaced by y – 1, it gets:

y–1 

F(y –1) = C1 (y – 1 – x) p(x) + C2  (x – y + 1)p(x) (3)
x=0                                     x=y

y–1 

F(y –1) = C1 (y – x) p(x) + C2  (x – y)p(x) –   

(4)
x=0                               x=y

y–1 

– C1p(x) + C2 p(x)                 
x=0                   x=y
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Based on the relationship of function F(y) and F(y–1),
a connection can be established between functions
which can be written in the form of the following dou-
ble inequality:

C2
p(x  y* – 1)               p(x  y*)           (5)

C1 + C2

This means that if there is some value in y* that min-
imizes the function of the expected total cost, then in
y* it must fulfil the conditions by the given equation 5.
The equation 5 is important not only because it deter-
mines the optimal conditions that the variable must
fulfil, but also because it can also determine the opti-
mal value of the stock in y* which minimizes the
expected cost of the stock. This is achieved by first
forming a table in which one line, or one column, rep-
resents the probability cumulative p(x=y), and then,
based on the known values   for C1 and C2, the quo-
tient is calculated:

C2
k =             (6)

C1 + C2

After that in a row or column, the probability cumula-
tive is determined by the values   of the coefficient k.
Each of these cumulative probabilities p(x=y) corre-
sponds to one value in y. This value for y, which cor-
responds to a higher value of cumulative probabili-
ties, represents the required optimal solution in y*.
Using the equation 5, an optimal solution can also be
performed, that is, the limits within which the costs of
C1 and C2 can be determined without the change of
the optimum solution:

p(x  y*)
C1                  (7)

p(x  y* – 1)

p(x  y* + 1)
C1                  (8)

p(x  y*)

because 

p(x  y*) = 1 – p(x  y*) = 1 – p(x  y* + 1)      (9)

The inequalities 7 and 8 can be combined into one
double inequality of the form

p(x  y* + 1)                    p(x  y*)
                 C2  C1                   C2 (10)

p(x  y*)                    p(x  y* – 1)

which set the upper and lower limits within which the
costs of C1 can be moved, without changing the opti-
mal solution. The lower and upper limits within which
the costs of C2 may be changed without affecting the
change in the optimal solution are:

p(x  y* + 1)                        p(x  y*)
                       C1  C2                    C1 (11)
1 – p(x  y* – 1)                 1 – p(x  y*)

or otherwise written:

p(x  y* + 1)                    p(x  y*)
                 C1  C2                   C1 (12)

p(x  y*)                    p(x  y* + 1)

MODELING RESULTS

We determined by means of a weighted arithmetic
mean method that the average cost of purchasing
and storing spare materials [11] of technical means



during the purchase of the funds itself, when the sup-
plier timely performed the service of delivery of the
spare materials, amounted to C1 = 1,500 € for one
spare material. In the period when the supplier did
not deliver spare materials when purchasing the
asset, the occurrence of the defect, the period of
placing the asset out of use using the weighted arith-
metic mean method, it was two months in length and
the costs of emergency supplies [12] amounted to an
average C2 = 6,000 €. Through a population survey
using the Poison’s Distribution [13], the probability of
replacing spare materials during the exploitation peri-
od of the observed assets has been obtained. These
probabilities are shown in table 1.
Using a stochastic inventory model throughout the
research population, we have set a relationship for
solving the problem of determining the optimal size of
the order of the spare material in y*, in a regular way,
for which the total cost of providing the stock will be
minimal [14], and then determine the amount of these
minimum costs and limits within which change the
costs of C1 and C2, with the optimal solution remain-
ing unchanged.
Starting from the initial quantities that we carried out
in the research process based on the primary data
C1 = 1,500 € and C2 = 6,000 € we get the value of the
parameter k, which shows the share of the price of
the spare material, that spare material was not deliv-
ered when buying the asset in the total price.

6,000
k =                     = 0.8               (13)

1,500 + 6,000

Starting from the assumption that Poison’s probabili-
ty distribution, the sample share of the entire popula-
tion is obtained as a cumulative probability parame-
ter; we performed the calculation in the table 2.
Based on the data from the cumulative probability
table р(х≤ у), we obtained

0.75 < k < 0.85 (14)
which means it is:

y* = 4 (15)
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to provide y* = 4 spare materials [16], and with a 85%
probability, we can claim that the amount of 4 units of
spare materials that is obtained is sufficient to elimi-
nate all defects on the asset being monitored, while it
is assumed the risk of 15% that one or two spare
materials will be procured by emergency supplies in
the event of a lack of supplies [17], which in any case
in an emergency situation represents an insufficient
level of probability of reliability of the purchase of
spare materials [18]. In that case, the minimum costs
would be

4
F(y* = 4) = 1,500  (4 – x) p(x) + 

x=0


+ 6,000  (4 – x) p(x)               (16)
x=5

F(y* = 4) = 1,500 (3  0.25 + 2  0.30 + 1  0.20) + 

+ 6,000(1  0.10 + 2  0.05) = 3,525 € (17)

A mathematical check of the minimum costs of pur-
chasing a spare material is carried out so that the
optimal result is reduced by 1, i.e. the magnification
by 1, F(y* – 1 = 3) and F(y* + 1 = 5):

F(3) = 1,500 (2  0.25 + 2  0.30) +

+ 6,000(1  0.10 + 2  0.10 + 3  0.05) = 3,900 € (18)

and

F(5) = 1,500(4  0.25 + 3  0.30 + 2  0.20 + 1  0.10) +

+ 6,000(1  0.05) = 3,900 € (19)

How it was checked that it was:

F(3) > F(4) < F(5) (20)

these are, indeed, for y* = 4, the minimum costs, and
therefore the boundary of the cost changes C1 and
C2, for which there will be no change in the optimal
solution. These boundaries are determined by equa-
tions 8 and 12, which means that the boundary of the
cost change C1 is valid

p(x ≥ 5)                        p(x ≥ 4)
            6,000 < C1 <             6,000 (21)
p(x ≤ 4)                        p(x ≤ 3)

PROBABILITY AND CUMULATIVE PROBABILITY OF REPLACEMENT OF SPARE PARTS

y 0 1 2 3 4 5 6 7

x 0 1 2 3 4 5 6 7

p(x) 0 0.25 0.30 0.20 0.10 0.10 0.05 0

p(x ≤ y) 0 0.25 0.55 0.75 0.85 0.95 1.00 1.00

Table 2

THE PROBABILITY OF REPLACEMENT OF SPARE MATERIALS

Number of spare 

materials replaced x
0 1 2 3 4 5 6 7

The probability of

replacement p(x)
0 0.25 0.30 0.20 0.10 0.10 0.05 0

Table 1 because this value for y corre-
sponds to a higher cumulative
probability. 

DISCUSSION

By obtaining the result, we con-
firmed the assumption that reg-
ular supply [15] was supposed



0.15                       0.25        6,000 < C1 <         6,000          (22)
0.85                       0.75

from where the required limits for changing the cost
of C1 are ultimately determined:

1,058.82 < C1 < 2,000.00 (23)

The same as in the previous case, the limits in which
the costs of C2 can be moved without changing the
optimal solution y*=4, are:

0.75                      0.85
        1,500 < C2 <         1,500          (24)
0.25 0.15

from where it gets:

4,500.00 < C2 < 8,500.00 (25)

The verification of the obtained solutions is carried
out by assuming that the first is that C1 = 1200, and
then that C1 = 1,890. In the first case it is:

6,000
k =                      = 0.8333 (26)

1,200 + 6,000
in the other:

6,000
k =                      = 0.7604 (27)

1,890 + 6,000

So, in both cases it is

0.75 < k < 0,85 (28)

which means that the mentioned changes in the cost
of C1 do not affect the change of the optimal solution.
A similar check can also be done for the costs of C2,

which means that the changes and costs of C2 will
not lead to the change of the optimal solution y*=4.

CONCLUSION

In the conducted research, we have shown that sav-
ings could be achieved by timely procurement and
delivery of an optimal quantity of spare parts y*=4 by
suppliers, over €12,000 in the probability of a failure
in the observed assets of 85%. In this case, there
was a risk with a 15% probability of failure and there
is no pre-supplied spare part. On the other hand, the
existence of inventories would speed up the correc-
tion of the asset as soon as possible, which would
reduce the time of the inaccuracy of the observed
asset and further influence the adequate equipment
of the institution with equipment, which is a very
important element for the textile industry. Using this
model, it would be possible to continuously provide
the equipment for textile industry, which is crucial for
the successful achievement of the appropriate level
of competence, and of particular importance for tex-
tile companies that work on the principle of
autonomous budget financing. 
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