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ABSTRACT

Context. Information systems for inventory management are used to forecast, manage, coordinate, and monitor the resources
needed to move goods smoothly, in a timely, cost-effective, and reliable manner. The more efficiently the system works, the better
results a company can achieve. A common problem with existing performance measurement methods is the difficulty of interpreting
the relationship between performance indicators and the factors that influence them.

Objective. The purpose of the study is to describe a method for evaluating the effectiveness of information systems, which al-
lows to establish a link between performance indicators and factors that influenced these indicators.

Method. A set of indicators characterizing the effective operation of inventory management information systems is proposed.
The rules for quantifying the factors that influence the performance indicators are proposed. The factors arise during events that af-
fect the change in order, delivery, balance, target inventory level, parameters of the forecasting algorithm, etc. The proposed method
performs an iterative distribution of the quantitative value of factors among performance indicators and thus establishes the relation-
ship between performance indicators and factors.

Results. The implementation of the proposed method in the software was carried out and calculations were made on actual data.

Conclusions. The calculations carried out on the basis of the method have demonstrated the dependence of performance indica-
tors on factors. The use of the method allows identifying the reasons for the decrease in efficiency and making the company’s man-
agement more efficient. Prospect for further research may be to detail the factors, optimize software implementations, and use the

method in inventory management information systems in various areas of activity.
KEYWORDS: inventory management efficiency, information system, management system, evaluation methods, factors, Big

Data.

ABBREVIATIONS
COVID-19 is coronavirus disease 2019;
Al is artificial intelligence;
ISIM is information system for inventory manage-
ment.

NOMENCLATURE

T, is a target level of inventory;

f1s a forecast demand;

d, is a demand,

m, is a forecast error;

q is a quantity of goods for visual representation on
the shelf (or product display);

L, is lost sales;

O, 1s an overstock;

1, is a balance in period

I, is a balance in period ¢, taking into account the in-
fluence of factors;

[ is a order fulfillment time;

¢ is a cyclical replenishment of goods;

0, is a quantity ordered at the beginning of period -/
(which will arrive at the beginning of period ¢);

O, is a quantity ordered that arrived at the beginning
of period ¢;

R, is a set of factors in period ¢;

k is a number of factors that influenced the efficiency
of the inventory management information system in pe-
riod ¢;

1 is a serial number of the factor occurrence;
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id; is a identifier of the factor characterizing the cause
of its occurrence;

r; is a quantitative value of the factor;

CR; is a set of factors that influenced the performance
indicator in period ;

cr; is a quantitative value of the factor that influenced
the performance indicator;

idL; is a percentage of lost sales affected by the factor
id;;

idO; is a percentage of overstock influenced by the
factor id;;

p is a purchase price;

s is a sale price;

x" = max(0;x).

INTRODUCTION

In a dynamic market, under the influence of external
factors, or when scaling a business, effective inventory
management is one of the key success factors [1]. Con-
sumer demand can fluctuate at different stages of the sup-
ply chain for many reasons, such as inventory manage-
ment strategy, forecasting methods, order processing
time, and other factors. In addition, during the COVID-19
pandemic and the war, supply chains have faced a signifi-
cant increase in unreliable order fulfilment. This leads to
disruptions in the movement of information and material
flows, violating the main goal of the work — to meet the
needs of both their own and customers [5, 15].

OPEN a ACCESS




p-ISSN 1607-3274 PagioenextpoHika, iHpopMaTuka, ynpasiainss. 2024. Ne 3
e-ISSN 2313-688X Radio Electronics, Computer Science, Control. 2024. Ne 3

That’s why more and more companies are implement-
ing special information systems and specialized software
to help them optimize and control stocks of goods, raw
materials, supplies, and other resources.

Information systems and software for inventory man-
agement work with large amounts of data, collect data on
sales, inventory, deliveries, and other indicators, automate
forecasting and ordering processes, and offer data ana-
lytics. Mathematical methods of extrapolation and regres-
sion, as well as machine learning, are used for forecasting
[10].

There are various methods for evaluating the effec-
tiveness of an ISIM, which can be divided into two
groups — quantitative and qualitative methods.

Quantitative methods:

— Inventory level analysis — whether the inventory
level is optimal to minimize storage costs and the risk of
spoilage, and to guarantee uninterrupted trading.

— Inventory turnover analysis — how many times in a
certain period the inventory is renewed. High turnover
indicates effective inventory management.

— Analysis of storage costs — what are the costs asso-
ciated with storing inventory, such as warehouse rent,
utilities, insurance, and others.

— Analysis of the level of lost sales — how many sales
were lost because the demand for the product exceeded its
availability. A low level of lost sales indicates effective
demand forecasting.

— Analysis of the overstock level — what is the level of
inventory that is not expected to be sold within a certain
period of time.

— Analysis of demand forecasting accuracy — assess-
ment of forecasting accuracy using various metrics such
as MAPE, MAE, ME, MSE, RMSE, and others.

Qualitative methods:

— Assessment of the level of customer service. This
method assesses how satisfied customers are with the
availability of goods.

— Assessment of warehouse logistics efficiency. This
method assesses how well warehouse processes, such as
receiving goods, storage, shipping, and inventory, are
organized.

— Data quality assessment. This method assesses how
accurately and completely the information system collects
data on sales, inventory, deliveries, and other indicators.

— Ease of use assessment. This method assesses how
easy it is to use the inventory management information
system.

To assess the effectiveness of an ISIM, a comprehen-
sive approach is used that takes into account both quanti-
tative and qualitative methods, for example:

— ABC-XYZ analysis is a classification of goods by
their importance and turnover to focus on the most impor-
tant items.

— Benchmarking — comparing the company’s perform-
ance with industry benchmarks.

— Audit — conducting inspections and inviting various
consultants to analyze the results of the inventory man-
agement system.
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— Customer surveys — collecting and analyzing cus-
tomer feedback on the level of service.

The effectiveness of an ISIM is influenced by many
factors, including the reliability of suppliers, logistical
constraints and company policies, forecast accuracy, en-
ergy supply, data quality, and others..

The object of study is the process of evaluating the
effectiveness of the ISIM. Information systems and soft-
ware for inventory management work with large amounts
of data, which makes the process of performance evalua-
tion time-consuming. This is due to an extensive informa-
tion storage system, different assessment rules in different
departments, and employee interference with automated
processes. Therefore, to increase the speed of analysis,
unified rules for quantifying the factors that affect per-
formance indicators are needed.

The subject of study is the methods for assessing the
effectiveness of inventory management systems. A com-
mon problem of the known methods is the complex inter-
pretation of the reasons that influenced the performance
indicators.

The purpose of the work is to establish a link be-
tween the performance indicators of inventory manage-
ment information systems and the factors that influence
these indicators.

1 PROBLEM STATEMENT
Suppose that there is a set of factors R, that affect the
performance indicators of the ISIM in period #:

idy idy, .. id;
R=|\nm n .. n| €))
nn Tk

For a performance indicator for a given set of factors
R, it is necessary to build a correspondence matrix CR,,
which shows the relationship between the performance
indicator and the factors that influenced it:

id, id, .. idk}
()

cr, {
cn cry Cry
2 REVIEW OF THE LITERATURE

In [1] is proved that the company’s performance de-
pends on the efficiency of inventory management. This
conclusion is robust to the use of different evaluation
methods. The level of inventories is a key factor in the
effectiveness of the ISIM and depends on the chosen
management methods, demand, and the impact of external
and internal factors of the company.

In [2, 3] studied the impact of management methods
on inventory levels. In particular, [2] investigates the im-
pact of the ABC analysis method, the level of inventory
controlled by the supplier and the periodic review ap-
proach on the level of inventory. In [3], a method of re-
ducing inventory levels through the use of ABC-XYZ
analysis is investigated, the process of assortment plan-
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ning, ordering and inventory management is analyzed.
The importance of monitoring inventory movement to
achieve optimal inventory levels, as well as the results
and recommendations for future operations are presented.

Various forecasting methods are used to ensure that
the level of stocks corresponds to consumer demand. In
[4], the role of demand forecasting in a business intelli-
gence system is considered. High forecast accuracy helps
to formulate a sustainable market strategy, increase inven-
tory turnover, reduce supply chain costs, and increase
customer satisfaction. Demand for a particular product or
service is usually associated with various uncertainty fac-
tors that can make it unstable and difficult to predict. Er-
rors in demand forecasting and their dependence on vari-
ous factors are discussed in [5]. Given the diversity of
demand forecasting methods, it is unlikely that any single
method of demand forecasting can provide the highest
forecasting accuracy for all products. Approaches for
automated model selection for retail demand forecasting
based on economic profitability, taking into account lost
sales and inventory costs, are presented in [6—8].

The use of artificial intelligence (Al) is gaining wide
application in forecasting. The authors of [9] consider the
role of Al in inventory management and identify chal-
lenges in implementing Al such as data quality, interpret-
ability, and model transparency.

The main task of any forecasting algorithm is to ob-
tain results with a minimum forecast error. The use of
forecasting algorithms implies a linear development of
events: calculation of the forecast, creation of an order
based on the forecast, fulfilment of the order by the sup-
plier on time and in full, timely placement of goods on the
store shelf, no disruptions in the store itself, etc. However,
there is some uncertainty in the development of events
caused by the influence of external factors and internal
rules and policies of the company, so it is difficult to find
solutions to real-life problems in a precise form. This di-
rectly affects the result of calculating the forecast quality
indicators [10].

An analysis of external and internal factors affecting
the effectiveness of the ISIM is given in [11-14]. The
factors include the economic situation, reliability of sup-
pliers, delivery time, quality of internal production opera-
tions, level of process automation, logistics rules and
policies, etc. However, the articles do not provide rules
for calculating the quantitative impact of factors on the
effectiveness of the ISIM. Thus, the available methods
provide an indirect link between the result of the inven-
tory management system and the factors that influenced
it.

3 MATERIALS AND METHODS

In this article, the authors propose a method that will
allow establishing a link between the results of the as-
sessment of the effectiveness of the ISIM and the factors
that influenced these results.

The ISIM automates the forecasting and ordering
process, thus influencing the availability of goods. To
forecast demand, raw sales data is first collected from the
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market, and then the future demand for the product is
forecasted according to the data [4]. The efficient opera-
tion of the system is when there is neither too little nor too
much of the product. An indicator of effective operation is
the presence of a balance /, that does not exceed the target
inventory level 7}, i.e. the amount required for sales and
visual representation of the product. The target inventory
level T, is proposed to be calculated by the formula:

t+l+c

T,= > fi+q 3)
i=t

It is proposed to use lost sales L, and overstock O, as
quantitative indicators of performance evaluation.

Lost sales are sales that did not take place because the
product was unavailable, i.e., the stock I, for the product
is zero. Lost sales are equal to the demand d, in period ¢
minus the existing inventory level for the previous period
1, | and the order quantity O, for the last period [16]:

L :(dt_lt—l_Qt)+- 4

Overstock is inventory that exceeds the target inven-
tory level T}

0t=(]t—Tt)+. (5)

Lost sales and overstock can be expressed in both ab-
solute and relative terms, i.e. as an amount or percentage
of total sales and inventory, respectively.

The values of lost sales and overstock depend on the
balance. Therefore, we will further consider what influ-
ences the inventory balance. The level of inventory in
period ¢ upon receipt of an order is proposed to be deter-
mined as follows:

]t = (Ir—l + Qt—/ _d7)+ = (Iffl + Qf*/ - de)+ (©)

i=t—l

Then, the order is determined by the formula:

t+c

Oy =( 2 fi+a—1-p". @)

i=t-1

In this case, the forecast can be represented by the
demand and the forecast error [5] as:

f,=d. +m, (8)

The ideal model of the ordering and replenishment
cycle can be described as follows: the ISIM makes a fore-
cast and calculates the quantity for the order of goods, the
order is fulfilled by the supplier on time and in full, it
appears in the store on time and sales data is received by
the information system on time and without distortion.
Therefore, in this case, the level of inventory in the period
between delivery and the next delivery is proposed to be

defined as:
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t+c t + t+c
Yt Xmirq | Lif > fitq=1,
I, = i=t i=t=l i=t (9)

(lz—l - Z[:(f,- +mi)] , else.

i=t—

In an ideal order cycle model, the forecast f; is a con-
stant value, i.e., the variability of the stock /, depends only
on the forecast error m;. With an absolutely accurate fore-
cast, the stock balance will fluctuate between the quantity
of goods for visual display on the shelf ¢ and the target
inventory level 7,. Lost sales L, will be caused by an in-
sufficient forecast, i.e., when m; is negative, and overstock
O; will be caused by an over-forecast, i.e., when m; is
positive.

However, events during the ordering and replenish-
ment cycle do not unfold linearly: the supplier may not
have the goods or they may not be available in full quan-
tity, the delivery may be late, the goods may be damaged,
etc. In other words, the goods will not be available on the
store shelf in the required quantity and at the required
time not only because of the forecast error, but also due to
certain external and internal factors. These factors can be
grouped as follows:

— Logistics rules and policies of the company (order
multiplicity, minimum delivery batch, financial restric-
tions, etc.)

— Reliability of the supplier (the supplier may be late,
deliver the goods incompletely, not at all, or deliver more
than ordered)

— Data in the system (errors in document data can be
corrected “retroactively”, outdated data in the central da-
tabase, communication, etc.)

— Receiving, processing and sending an order to a
store may be delayed due to a shortage of warehouse
workers

— Decrease in the balance not related to sales (write-
offs, thefts, transfers to other divisions, inaccurate infor-
mation about the balance when ordering, etc.)

— Manual order adjustment.

Factors have a certain order of occurrence and affect
changes in the inventory balance, order, delivery, or target
inventory level. That is, each factor can be quantified. The
set of factors in period t can be represented as the matrix
R (1).

Taking into account the influence of the factors, the
inventory level in period ¢ is proposed to be determined as
follows:

t+c t t + t+c
D fit 2mitq+ | i Y fita=1
i[ _ J\i=t i=t-1 i=t-1l i=t (10)

(lt—/ - Zt:(ﬁ +m; +i’,~)J , else.

i=t-|

Thus, both an insufficient forecast and a negative
value of r; will lead to lost sales, and both an excessive
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forecast and a positive value of »; will lead to overstock.
The task of the method is to establish a link between the
values of lost sales L, overstock O; and the quantitative
values of the factors 7;.

The link between the factors R; and lost sales L, or
overstock O; is represented in the form of the correspon-
dence matrix CR, (2).

To determine the factors that led to the appearance of
lost sales L;, is need to:

1. Determine the nearest order that was to be delivered
before the date of the lost sale (Fig. 1)

2. Determine the events that led to a decrease in back-
log, delivery, or balance from the date of the order that
was to be delivered to the date of the lost sale.

3. For each of the events, determine the cause id;, cal-
culate the factors r; and the order of their occurrence n,.
Examples of calculating factors are given in the section
“Experiments”

4. Determine the factors that influenced L, using algo-
rithm 1. The influence of a factor on lost sales is limited
in quantity. That is, if the factor 7; influenced the lost sales
of L, in the amount of cr;, then the lost sales of L,.; are
influenced in an amount not exceeding r; — cr;

5. If the value of L, is greater than the total value of
the factors )'r, then the reason for the difference

L, = r; — forecast error.

Algorithm 1. Determine the factors that influenced the lost sales L,
Input: Lost sale L,, factor matrix R [id,n,r]
Output: correspondence matrix CR[id,cr]
1. L value — L,
2. WHILE L value>0 AND EXISTS r>0,1=1,2,....k
3. #find index of first event with positive 1;

min_i < GET_INDEX(for r>0 MIN(n;))
4 r_value «— MIN(rmin ;L_value)
5 CR{[id,cr] <= (idmin j,r_value)
6. Ri[Timin_i] <= Tmin i — T_value
7. L _value < L_value —r_value
8
9
1

END WHILE
IF L_value>0
0. #forecast error
CR'[id’Cr] — (idf(‘recasl?en‘ora L7Vﬁlue)
11. ENDIF
12. RETURN CR;

In order to determine the factors that led to the over-
stock O, it is necessary:

1. Determine whether the events led to an increase in
the balance or a decrease in the target 7; level. Identifica-
tion and calculation of events that led to an increase in the
balance or a decrease in the target level should be carried
out in descending order of dates from the overstock
(Fig. 2).

2. Determine the cause id; for each of the events, cal-
culate the factors r; and the order of their occurrence ;.
Examples of calculating factors are given in the section
“Experiments”

3. Determine the factors that influenced O, using algo-
rithm 2.

OPEN a ACCESS




p-ISSN 1607-3274 Pagioenexrponika, iHpopmaTuka, ynpasiainss. 2024. Ne 3
e-ISSN 2313-688X Radio Electronics, Computer Science, Control. 2024. Ne 3

Balance, sales and supplies of products

120

100

Delivery

The closest order that was
delivered before the date of the
lost sale

Balance

— s Sales

Lost sales }

& Product order
m Product supply

Figure 1 — The closest order that should have been delivered to the date of the lost sale

Product overstock

| Product
ordering

Product
supply 25 pes

) Tt stk Jevel

. Incoming produces

— Balance

Reduction of the targes level

Overstock 10 pes

Figure 2 — Events that led to overstock

Algorithm 2. Determine the factors that influenced the overstock O,
Input: overstock O,, factor matrix R,[id,n,r]
Output: correspondence matrix CR[id,cr]
1. O_value « O,
2. WHILE L _value>0 AND EXISTS r>0,1=1,2,....k
3. #find index of first event with positive r;
min_i < GET_INDEX(for r>0 MIN(n;))

4, r_value «— MIN(tyin 50_value)
5. CRy[id,cr] « (idmin i,r_value)
6. O _value < O_value —r_value
7. END WHILE

8. RETURN CR,

4 EXPERIMENTS

Below are the factors that can cause lost sales or over-
stock and how they are calculated. The list of factors is
provided to understand the principle of their calculation, it
can be expanded or adjusted depending on the specifics of
the organization of business processes in a particular
company.
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To quantify the factors that affect lost sales L,, must be
calculated:

1. Reducing the O, order at the stage of order forma-
tion and fulfilment.

2. Reduction of the /, balance, which was not taken
into account when ordering due to damage to the goods,
theft, transfer to another unit or store.

3. Reduction of Q, order due to forecast error f;.

In order to quantify the factors on which the overstock
O; depends, it is necessary to identify:

1. What events led to the increase in the It balance. To
do this, it is necessary to determine the increase in orders
or deliveries relative to the initial order Q..

2. What events led to a decrease in the target level of
T.

Examples of quantitative calculation of factors are

given in Table 1.
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Table 1 — Examples of quantitative calculation of factors

demand, which is not related to the parameters of]

the forecast algorithm

Efficiency | Stage |ID Factor description Calculation example
indicator
Lost Sales |Order id, |reducing the order to ensure multiplicity the initial order was 120 units, while the order multiplicity is 100
formation units, so only 100 units were ordered, 7= 20 units
id, |reducing the order to secure the logistics batch  [the initial order was 50 units, the total weight of the order to the sup-
plier was 23 tons, while the logistics batch is 20 tons, so only 40 units
were ordered, in this case 7= 10 units
id; |order reduction due to financial constraints the initial order was 50 units, but due to lack of funds, the goods were
not ordered, then r; = 50 units
idy |reduction or cancellation of the order manually|the initial order was 500 units, but the manager reduced the need and
by the manager an order of 100 units was sent to the supplier, then », = 400 units
Order ids |the supplier fulfilled the order in a smaller quan-{100 units were ordered from the supplier, but only 70 units were
fulfilment tity than was ordered delivered, then 5 = 30 units
ids |delivery took place later than scheduled. this case applies only to those days with lost sales that occurred
between the scheduled delivery date and the date of actual receipt of]
the goods. In this case, g is equal to the total amount of the delayed
order. For example, 100 units were ordered on Friday and were to be
delivered on Saturday. But the delivery took place only on Tuesday.
Sales were lost on Sunday and Monday. Then for the lost sales on
Sunday and Monday s = 100 units
Reducing |id; |reducing the balance of goods as a result of mov-|the store has a bakery, for which flour is supplied separately. The
the ing to other units or stores, if the possibility of|finished products were quickly sold out and the bakery did not have
balance such movements is not taken into account in the|enough flour available, so they took 100 kg of flour from the store
forecasting algorithm shelf, then ;= 100 kg
ids |reduction of the balance of goods due to spoilage |5 units were written off due to the expiration date, then r5 = 5 units
idy |reducing the balance of goods as a result of the|during the inventory, it was found that the actual balance of the goods
inventory is 0 pcs. and there are 15 units in the system, then 79 = 15 units
idyo|reducing the balance of goods due to inaccurate|the balance of the goods was 100 units, of which 20 units were sold,
information in the information system but due to the lack of communication, this information was not re-
ceived by the information system, i.e. the order was made based on
the amount of the balance of 100 units, although the actual balance
was 80 units, then 7o = 20 units
Forecast |id,;|between the date of the order and the date of the|at the time of the order, the sales forecast was 100 units, but after the
error lost sale, the parameters were changed, which|order, the price of the goods was reduced due to the start of pro-
resulted in a lower forecast at the time of the|activity, and the updated sales forecast, taking into account the price
order reduction, was 300 units, then r;; = 200 units
id,,|forecast inaccuracy, which is not related to the|the outbreak of the COVID-19 pandemic led to a sharp panic increase
parameters of the forecast algorithm, i.e. an in-|{in demand, which resulted in empty store shelves. The number for
crease in demand that the algorithm cannot pre-|this reason is equal to the difference between the lost sales and the
dict sum of all other reasons related to a particular order. That is, the
amount of lost sales that is not covered by other reasons should be
attributed to 7,
Overstock |Order id,3|increasing the order to ensure multiplicity the initial order was 70 units, while the order multiplicity is 100 units,
formation so 100 units were ordered, in this case 73 = 30 units
id4|increasing the order through a logistics batch the initial order was 50 pieces, the total weight of the order to the
supplier was 17 tons, while the logistics batch is 20 tons, so only 90
pieces were ordered, in this case 714 = 40 units
id,s|increase the order manually by the manager the inventory balance was sufficient, so the initial order was 0 units,
but the manager decided to order the goods and the supplier was sent
an order in the amount of 500 units, then ;5 = 500 units
Order id6|the supplier fulfilled the order in a larger volume|100 units were ordered and 150 units were delivered, then 7,5 = 50
fulfilment than was ordered units
Balance |id);|increase the balance of goods as a result of mov-|the balance of a neighboring store were moved to the store as a result
increase ing from another store or unit, if the possibility of|of its closure
such movements is not taken into account in the
forecasting algorithm
idys|Increase in the balance of goods as a result of the|during the inventory, it was found that the actual balance of the goods
inventory, for example, when a re-sort is detected |is 50 pieces, and there are 10 pieces in the system, then 7,5 = 40 units
id\9|data errors, increase in overstock due to inaccu-|the delivery of goods in the amount of 200 units was not entered into
rate information in the information system the system in time, which resulted in the re-formulation of an order
for 200 units, which was fulfilled, then rjy = 200 units
Target  |Id, |reducing the quantity for visual representation of|at the end of the season, the number of items on the shelf decreases
level o |the product from 50 to 10, resulting in a target level of 40 units, then rpy = 40
reduction units
idy; |reduction of order multiplicity the product was delivered to the store only in multiples of boxes of
40, but a decision was made to order by the piece, as a result of which
the target level decreased from 40 to 25, then 75, = 15 units
idy, |forecast error, reduction of the target level due to|after the order was placed, the price of the product was increased,
changes in the parameters of the forecasting|resulting in a decrease in demand for the product, which led to a
algorithm decrease in the target level from 80 units to 30 units. In this case 7 =
50 units
idy|reduction of the target level due to a decrease in|an unpredictable decline in demand for the product resulted in the

target level being reduced from 150 units to 70 units, then r,; = 80
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The following functionality has been implemented in
the inventory management information system to collect
data on the factors of influence:

— order and delivery schedules;

— link between the order and the delivery, i.e., which
order was delivered, and whether the delivery was late;

— order parameters — initial order, fixing order changes
when applying multiplicity, logistics batch, financial con-
straints, order adjustment by the manager;

— storing the history of changes in the parameters of
the forecasting algorithm, the quantity for visual represen-
tation, and the order multiplicity;

— ability to recalculate the order and target inventory
level with changed parameters.

5 RESULTS

The method was tested on actual data. The data for
2023 of one of the Ukrainian retail chain selling cosmet-
ics, perfumes, care and health products were analyzed.
The chain consists of 1072 stores and has an average of 8
thousand products in its assortment. The data is presented
on the condition of company anonymity.

For each product at each storage point, the values of
performance indicators were calculated: lost sales Z, and
overstock O,. The lost sales were calculated for each day,
and overstock for the end of each week of the analysis
period.

Software was developed to collect data on the id; in-
fluence factors. Using the rules described in the “Experi-
ments” section, the quantitative values of the r; factors
were calculated. According to the method described
above, the relationship between the id; factors in the
amount of cr,, lost sales L, and overstocks O, was estab-
lished. The results obtained on the influence of factors on
performance indicators were converted into percentages.

The percentage of lost sales influenced by the id; fac-
tor is calculated by the formula:

idL, = 2 %:Lt_s-loo%.

The percentage of overstock influenced by the id; fac-
tor is calculated by the formula

id0, = 21 '72@ 1 100%

)

(12)

The values of lost sales L,, overstock O;, and the quan-
titative values of factors r; and cr; in monetary and quanti-
tative terms are not given due to commercial secrecy.
Table 2 shows the results of the calculation of the per-
centage of lost sales and overstock affected by each fac-
tor.
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Table 2 — Influence of factors on the performance indicators of
the inventory management information system

Influence of

Indicator Factors the factor,

%

Lost sales [The supplier fulfilled the order in a smaller 22,39
Ivolume =70
IReducing or cancelling an order manually

22.1%
by a manager
IForecast error 15.5%
IAdding a new product to the assortment 10.8%
Sharp increase in demand (aftermath of
- 8.5%
shelling)
IReducing the order to ensure multiplicity 5.8%
[The delivery took place later than sched-
5.6%
uled
IPromotional activity 3.5%
Order reduction for a logistics batch 2.4%
IDecrease in the balance due to inaccurate
. L . . 1.2%
information in the information system
Other reasons 2.2%

Overstock [Manual order increase by the manager 31.6%
Increasing the order for a logistics batch 20.8%
IPromotional activity 17.0%
IData errors 11.5%
IRemoving a product from the assortment 7.0%
IReducing the quantity for visual represen- 5.49
tation of the producty e
IForecast error 2.9%
Increase the order to ensure multiplicity 2.1%
The supplier fulfilled the order in a larger L1°

1%
volume than was ordered
Other reasons 0.7%
6 DISCUSSION

According to the results obtained, only 15.5% of lost
sales and 2.9% of overstocks depend on the accuracy of
the forecast. That is, improving the forecasting algorithm
will have a limited impact on the efficiency of the inven-
tory management information system. A small percentage
of the forecast’s impact on the efficiency of inventory
management is explained by external factors and internal
company rules. Thus, to increase efficiency, it is neces-
sary to control and measure all processes that affect the
availability of goods in the right quantity and in the right
place.

Due to the fact that all calculations in the method were
made in the context of specific products and stores, fur-
ther analysis can be carried out in different sections, for
example, by suppliers, regions, supply routes, individual
stores, product groups, product category managers, etc.
For each breakdown, it is possible to identify the biggest
causes and specific items that lead to losses and compare
the losses with the cost of solving the problem.

It should also be noted that the automation of data col-
lection on impact factors and computations make it possi-
ble to conduct analysis on a regular basis and take into
account the dynamics of changes in the impact of factors.
This allows for a quick assessment of the impact of deci-
sions made on the effectiveness of the ISIM.

CONCLUSIONS
The study proposes a new method for evaluating the
effectiveness of information systems, which allows estab-
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lishing a link between performance indicators and the
factors that influenced these indicators.

Based on actual data, the study calculates the impact
of factors on lost sales and surplus of one of the Ukrainian
retail chains. The result of the company’s work depends
on the efficiency of the inventory management informa-
tion system. Various factors affect the effectiveness of the
system: company policies and rules, logistical and finan-
cial constraints, supplier reliability, and forecast accuracy.
It is shown that improving the forecast algorithm has a
limited impact on the efficiency of the inventory man-
agement information system.

The scientific novelty of obtained results is that for
the first time a method for analyzing the effectiveness of
inventory management information systems has been pro-
posed, which allows establishing a link between lost sales,
excess inventory and the factors that influenced these
results. This makes it possible to automate the analysis
and perform it for different data sections and reduce the
time for making management decisions

The practical significance of obtained results lies in
the fact that the rules for calculating the factors and the
necessary functionality of the inventory management in-
formation system have been formed, software that imple-
ments the proposed method has been developed, and the
method has been applied to real data. The results of the
experiments allow us to recommend the use of the method
for systematic identification of the causes of efficiency
reduction in practice.

Prospects for further research is to study the results
of the method for a wider range of practical tasks.
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AHOTAIIA

AxTtyansHicTb. [HOpMaliliHi cucTeMH ynpaBiliHHS 3aracaMi BUKOPUCTOBYIOTBCS JUISl IIPOTHO3YBaHHS, KEpYBaHHs, KOOPAUHA-
il Ta MOHITOPUHTY PECypcCiB, HEOOXITHUX /ISl IUIABHOTO, CBOEYACHOT0, €KOHOMIUYHO €()eKTHBHOIO Ta HAHAIHHOIO MEepeMillleHHs TO-
BapiB. UuM e(eKTHBHIIIE MPAIIOE CUCTEMa, THM Kpalli pe3yJbTaTH MOXe 3100yTH KOMIIaHisl. 3araisHOI0 Mpo0IeMor0 HasBHUX Me-
TOJIB OWIHKK €()EeKTHUBHOCTI € CKJIaTHa iHTepIIpeTamis 3B’ 3Ky IMOKa3HUKIB e()eKTUBHOCTI 3 (pakTopamu, sIKi Ha IIi MOKa3HUKH BILIH-
HYJIH.

MeTta. MeToro po0OOTH € OIMC METOJY JUIS OLIIHKU e(heKTUBHOCTI IHPOPMAIIHHIX CHCTEM, IO JJO3BOJISIE BCTAHOBUTH 3B’ SI30K MiXk
MOKa3HHKaMHU e(heKTHBHOCTI Ta (JaKTOpaMH, 110 BIUTMHYJIH Ha i TOKa3HHKH.

MerTona. 3anporoHoBaHO HAOIp MOKAa3HHKIB, 10 XapaKTepU3yIOTh epeKTHBHY poOOTY iH(POPMALIITHUX CHCTEM YIIpaBIIiHHS 3ara-
camu. 3amlpoOIOHOBAaHO IMpaBHa Ul KiIbKiCHOro oOuucieHHs: (akTopiB, 10 BIUIMBAIOTh HA MOKa3HUKH edexTuBHOCTI. DakTopu
BUHHUKAIOTh I1iJ] Yac MO/iH, 110 BIUIMBAIOTh Ha 3MiHY 3aMOBJICHHS, IOCTaYaHHs, 3aJIMIIKY, LIIbOBOIO PiBHS TOBAPHOTO 3amacy, mapa-
METpIB AJITOPUTMY NPOTHO3YBaHHSA, TOIIO. 3alIPONIOHOBAaHUI METOJ BUKOHYE iTepaliifHuil pO3MOALT KUTbKICHOTO 3HAYCHHS (aKTOpiB
cepel MOKa3HUKIB €PEKTUBHOCTI 1 BCTAHOBIIIOE TAKMM YHHOM 3B’ 30K MIXK IIOKa3HUKaMHU €(DEKTUBHOCTI Ta (PaKTOpaMH.

Pe3yabraTi. BukoHaHO peanizaiiio 3apornoHOBaHOTO METO/Iy y POrpaMHOMY 3a0e3MeueHHI Ta IPOBEICHO PO3paxyHKH Ha da-
KTHYHHX JaHUX.

BucnoBkn. [IpoBeneHi Ha OCHOBI METOy pO3paxyHKH IPOJIEMOHCTPYBAJIH 3AJISKHICTh TOKA3HHUKIB €PEKTHBHOCTI Bij (haKTOpiB.
BHUKOpHCTaHHS METO/Y JI03BOJISIE BUSIBIISATH NPUYHHH 3HIDKCHHS €(DEKTHBHOCTI Ta pOOHTH YIIPABIIiHHSA KOMIIaHI€r0 OLIbII OIEpaTHB-
HUM. [IepcreKkTHBOO MOJaIbLUIMX JOCIIKEHh MOXe OyTH JeTaii3awis GpakTopiB, ONTUMI3ALlsl TPOrpaMHUX peasi3aliil Ta BUKOPHUC-
TaHHS METOXY B iHOPMALIIHUX CHCTEeMaX YHpaBJIiHHI 3allacaMy Pi3HUX HAMPSIMKIB IisSUIBHOCTI.

KJIFOYOBI CJIOBA: edexTBHICTh yrpaBIiHHs 3anacami, inpopmariiiHa cucTemMa, cucTeMa yIpaBJliHHs, METOAN OLIHKH, (da-
KTOpH, Benuki AaHi (Big Data).
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