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Introduction. One of the most important elements of effective supply chain management is the selec-
tion of the best suppliers. An important aspect of this is the selection of suppliers. By making informed
decisions about suppliers, a company can obtain high-quality goods, reduce transportation and storage
costs, prevent production stoppage due to material shortages, and gain access to new goods and services.
The selection process involves comparing multiple suppliers based on criteria such as price, quality, de-
livery terms, reputation, compliance with standards, and ability to fulfill contract terms. It is also essential
to conduct a detailed analysis of possible risks associated with selected suppliers and choose those with
the least exposure to risks.

One tool for comparing suppliers and assigning them to categories is rating assessment. By evaluating each
supplier according to various criteria, a total score is determined, reflecting the supplier's position in the rating.
This allows for sorting suppliers by performance and selecting those that best meet the company's needs.

Analysis of recent research and publications. Currently, the methodology for calculating supplier rat-
ings is receiving significant attention in the scientific literature. For instance, a recent study [1] proposed an
algorithm for rating calculation based on several factors, such as deviations from planned delivery dates,
deviations from planned material stock quantities, deviations from planned prices, and comments on stock
quality. However, the rating algorithm places undue weight on deviations from planned delivery dates, and the
importance of other key indicators is understated. Additionally, the authors suggest classifying suppliers into
three categories based on their rating: green, yellow, and red. However, the yellow category includes suppliers
whose delivery deviations are within 120 days, which is unacceptable given the critical importance of timely
and quality material stock delivery in the required quantities.

In [2], an evaluation of the supplier's rating is proposed based on the criteria of price, quality, and product
preservation level.

The authors in [3] propose a method for calculating the comprehensive supplier rating assessment by con-
sidering various criteria, such as reliability, tariff (price), order fulfillment time, financial stability, service qual-
ity, packaging quality, product range, negotiation readiness, vehicle fleet condition, cargo safety, and personnel
qualification. The authors note that these criteria have both positive and negative optimal values, meaning that
some criteria should be maximized while others should be minimized. However, the authors did not take this
factor into account when forming the rating assessment, which may lead to inaccurate ratings.

In [4], it is proposed to calculate the supplier's rating taking into account the probability of acquiring a
certain value for each of the rating assessment criteria: the average price level of the supplier's goods, the
price level of the main product, the average quality level of the supplier's goods, the quality level of the main
product, the average delivery delay time, the maximum delivery delay time, the overall range of the supplier's
goods, and the quantity of the supplier's goods needed by the company.

In [5], it is proposed to determine the supplier's dishonesty index based on data on violations of delivery
times, delivery of products of inadequate quality, and the amount of under-delivered products. For each crite-
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rion, an ABC analysis is proposed, based on which the supplier's overall ABC group is determined. However,
a methodology for generalizing the overall ABC group is not proposed in the paper.

As can be seen from the overview, there is currently no single view on how to form a rating assessment of
suppliers.

Objectives of the article. The aim of the work is to develop the most optimal algorithm for calculating
the supplier rating, which is an important element of supply chain management. The scientific article uses the
following research methods: observation, analysis, generalization, synthesis, comparison, and explanation.

The main material of the study. The rating evaluation can be based on both expert data and statistical data.
A rating based on expert data is typically formed subjectively by highly qualified experts with experience in the
relevant field. Experts evaluate suppliers based on various criteria and assign them a rating. This approach is
useful when it is impossible to gather statistical data on working with suppliers, such as for potential suppliers.
Arating based on statistical data is formed based on data collected from various sources. Special programs and
analytical tools can be used to collect and analyze such data. This rating allows for a more objective charac-
terization of suppliers.

After choosing the method of rating calculation (through expert evaluation or based on statistical data), it is
necessary to determine the list of criteria that allow for comparison of suppliers. The criteria used to evaluate
suppliers may vary depending on the needs of the company and the industry in which it operates [1-7]. This
paper proposes identifying the following key criteria:

1. A group of criteria related to the overall condition and capabilities of the supplier: financial condition of
the supplier; production capabilities; production flexibility; technological capabilities; level of innovation of
the enterprise; efforts to manage quality; quality of packaging; quality of transportation, and so on.

2. Group of criteria related to supplier's business reliability: ease of communication with the supplier;
problem-solving effectiveness; warranty policy and after-sales service; ability to change order fulfillment time;
subcontracting share; emergency recovery plans; payment terms; risk distribution conditions, and so on.

3. A group of criteria related to operational risks: price level; presence of defects; delivery delay time; de-
viation of actual delivery volume from the one stated in the contract, etc.

To ensure a more objective rating, each evaluation criterion is assigned a weight that reflects its importance

N

to the customer, where Zk,. =1, with k; — representing the significance of the i-th criterion (weighting coef-
i=l1

ficient), and N — being the total number of evaluation criteria for the supplier rating. The weight of each crite-

rion is determined based on its importance to the company. Articles [8—10] provide a detailed analysis of the

method of generating criterion significance using the Analytic Hierarchy Process (AHP). Article [11] proposes

conducting a sensitivity analysis to determine how the priorities for supplier selection change by altering the

weight coefficients assigned to each criterion.

In the case of calculating the rating based on expert evaluations for all criteria, it is necessary to choose a
single evaluation scale, for example, from 0 to 10, and not allow for different optimal values of the criteria. To
do this, assign a rating of 0 to the worst criterion value and 10 to the best. Another option for a rating system is
to use the Likert scale, which uses a range of values from 1 to 5, where 1 means "do not prefer" and 5 means
"strongly prefer" [12]. It is advisable to give preference to suppliers with the highest rating. In this case, the
supplier's rating is calculated using the following algorithm:

Rp :Zcipxki’ (1)
i=l1

where C,, is the value of the i-th criterion for the p-th supplier.

It is advisable to calculate the rating based on statistical data for criteria related to operational risks. In this
case, we propose evaluating the value of each criterion from two perspectives, namely in comparison with the
market average and taking into account the dynamics of changes in this criterion. In works [10; 13—14], the
TOPSIS method has been proposed for supplier selection. The method involves identifying stimulating factors,
the maximization of which leads to a move towards an "ideal" expected state, and demotivating factors, the
maximization of which leads to a move towards an "ideally negative" expected state. Based on the results of
the TOPSIS method, suppliers will be ranked according to their relative proximity to the "ideal" state. How-
ever, the TOPSIS method does not allow for the analysis of the dynamics of changes in such proximity. The
algorithm for evaluating criteria proposed in our work involves collecting statistical data in the form of de-
motivating factors. The decrease in the ratio of the value of the demotivating factor, which describes the state
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of a particular supplier, to the market average value of such a demotivating factor, describes a move towards
the "ideal" expected state. In addition, our proposed algorithm allows for the consideration of the dynamics of
such movement.
1. Let us describe in detail the algorithm for evaluating criteria proposed by us:
3" PRSI

= &pr
CORPMP,, = PRS1 , | === ()

where CORPMF,, is the ratio of the price of the g-th product supplied by the p-th supplier to the average
market price; PRS1,, is the price in the current period of the g-th product supplied by the p-th supplier; and P
is the number of suppliers.
GRPRS,, = PRS1,, / PRS1,,, 3)
where GRPRS,, is the growth rate of the price of the g-th product supplied by the p-th supplier, and PRSO,,
is the price of the g-th product supplied by the p-th supplier in the previous period.

FRC,, =(VS1,, x PRS1,,)/ > (VS1,, x PRS1,,), (4)

4
where FRC,, is the share of the g-th product supplied by the p-th supplier in the current period, and VS1,,
is the volume of supplies of the g-th product in the current period by the p-th supplier.

C,, = >(CORPMP, xGRPRS,, x FRC,), ), (5)
g
where C,, is the evaluation of the "price level" criterion for the p-th supplier.
2. "Defect presence" criterion.
FRCLQG1, =" (AMLQGI,, x PRS1,,)/ 3" (VS1,, x PRS1,, ), (6)
g g
where FRCLQOGI , is the share of defective goods supplied by the p-th supplier in the current period;
AMLQG],, is the volume of defective g-th goods supplied by the p-th supplier in the current period.
FRCLQGO, =" (AMLOGO,, x PRSO,,)/ 3" (VS0,, x PRSO,, ) , (7)
g g
where FRCLQGO, is the share of defective goods supplied by the p-th supplier in the previous period;
AMLQGO,, is the volume of defective g-th goods supplied by the p-th supplier in the previous period.

>" FRCLOGI,
CORFRCLQG, = FRCLOG1, | ==

, (8)

where CORFRCLQG, is the ratio of the proportion of defective products supplied by the p-th supplier in
the current period to the average market proportion.

GRLOG, = FRCLQG1,, / FRCLQGO ,, )
where GRLOG, is the growth rate of the supply of defective goods by the p-th supplier.
C,, = CORFRCLOG, xGRLOG,, (10)
where C,, is the assessment of the "presence of defects" criterion for the p-th supplier.

3. The criterion of "delivery delay time".
AVGDELL1 , =TOTDAYDEL1,/ NUMDEL1 (11)

where AVGDELL, is the average delivery delay of goods by the p-th supplier in the current period;
TOTDAYDEL], is the total number of days of delivery delays by the p-th supplier in the current period;
NUMDEL]1, is the number of deliveries of goods by the p-th supplier in the current period.

AVGDELO, =TOTDAYDELO,, /| NUMDELO , (12)

where AVGDELO, is the average delay in delivery of goods supplied by the p-th supplier in the previous
period; TOTDAYDELQ,, is the total number of days of delivery delays for goods supplied by the p-th supplier
in the previous period; NUMDELQ, isthe number of deliveries of goods supplied by the p-th supplier in the
previous period.
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P

_AVGDELI,
CORAVGDEL, = AVGDELI,, | ==

, (13)

where CORAVGDEL, is the ratio of the average delivery delay of products supplied by the p-th supplier in
the current period to the market average delivery delay.

GRAVGDEL, = AVGDEL1 , | AVGDELO (14)
where GRAVGDEL, is the growth rate of the average delivery delay of goods supplied by the p-th supplier.
C,, = CORAVGDEL, x GRAVGDEL,, (15)

where C;, is the evaluation of the "delivery time" criterion for the p-th supplier.
1. Criterion "deviation of actual delivery volume from the one specified in the contract".

FRCUNG1, =Y (|VS1,, ~VCON1,,|x PRS1,, )| 3" (VCON1,, x PRS1,, ), (16)
g g

where FRCUNG], is the fraction of underdeliveries of goods supplied by the p-th supplier in the current
period, and VCON1,, is the volume of supplies of the g-th product according to the contract concluded with
the p-th supplier in the current period.

FRCUNGO, = ¥"(|VS0,, ~VCONO,,|x PRS0, )/ > (VCONO,, x PRSO,, ), (17)
4

4
where FRCUNGO, is the fraction of underdeliveries of goods supplied by the p-th supplier in the previous
period, and VCONO,, is the volume of supplies of the g-th product according to the contract concluded with
the p-th supplier in the previous period.

3" FRCUNGI,
CORFRCUNG, = FRCUNG1, | =2

; (18)

where CORFRCUNG,, represents the ratio of the proportion of goods under-delivered by the p-th supplier
in the current period to the market average proportion of under-delivered goods.

GRUNG, = FRCUNG1,, | FRCUNGO,, , (19)

where GRUNG, is the growth rate of underdeliveries by the p-th supplier.
C,, = CORFRCUNG, x GRUNG,,, (20)
where C,, is an estimate of the criterion "deviation of actual delivery volume from the volume specified in

the contract" for the p-th supplier.

In the case of rating suppliers based on statistical data, algorithm (1) is also used to calculate the overall
supplier rating. Preference should be given to suppliers with the minimum rating score.

Calculating supplier ratings allows companies to compare and select the most efficient suppliers for coop-
eration. Supplier ratings can be used to make decisions on expanding or reducing the supplier list, planning
procurement, and determining the advantages of one supplier over another. To achieve this, it is advisable to
compare the results of supplier rating with the classification of suppliers using the ABC analysis method. If a
supplier is rated as promising based on the rating results but does not fall into group A according to the ABC
analysis results, then a plan of action should be developed to improve cooperation with that supplier. Con-
versely, if a supplier is rated as unpromising based on the rating results but falls into group A according to the
ABC analysis results, immediate action must be taken to remove such a supplier from the company's list of
partners. In addition, with regard to suppliers who belong to group A based on the ABC analysis results and
are promising based on the rating, it is necessary to develop a negotiation strategy for negotiating loyalty their
pricing policy in relation to our company. Such measures in the future may improve the supplier's rating score.

Conclusions. Calculating a supplier rating allows a company to identify the most effective suppliers that
meet its needs and develop a strategy for collaborating with each of them. Supplier selection is essential in
making supply chain management decisions as it impacts the quality and price of goods, the stability and
timeliness of deliveries, risk reduction, and ensuring production stability. The algorithm proposed in the study
for evaluating rating criteria involves comparing the values of each criterion with the average market values
of corresponding criteria and considering changes in criterion values over time. This enables the selection of
the right suppliers, helping the company improve its results and gain a competitive advantage in the market.
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In further research, it is advisable to compare the correlation of the results of ranking some companies using
the proposed algorithm in the article with international ratings of such companies [15].
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management.

The aim of this work is to develop the most optimal algorithm for calculating supplier ratings, which is an import-
ant element of supply chain management. The article analyzed existing methods for calculating a supplier's rating
and identified their shortcomings. An algorithm for calculating supplier ratings based on both expert data and statis-
tical data has been described. The study highlights the key criteria that are relevant for evaluating suppliers, grouping
them into those related to the general condition and capabilities of the supplier, those related to the reliability of
the supplier's business, and those related to operational risks. The proposed algorithm for evaluating supplier rating
criteria involves collecting statistical data in the form of disincentive factors. The algorithm calculates the supplier
rating by considering the ratio of the value of the disincentive factor that describes a particular supplier's condition
to the average market value of such a disincentive factor. The algorithm also takes into account changes in the values
of supplier evaluation criteria over time. The study suggests comparing the results of the supplier rating with the
classification of suppliers according to the ABC analysis method. Based on this comparison, the study proposes a
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business logic approach: if the supplier is promising based on the rating but does not fall into group A according to
the ABC analysis, an action plan should be developed to improve cooperation with the supplier. If the supplier is
unpromising based on the rating and falls into group A according to the ABC analysis, urgent measures should be
taken to remove the supplier from the company's partner list. Finally, if the supplier belongs to group A according to
the ABC analysis and is promising according to the rating, a strategy should be developed for negotiating their price
policy in relation to the company. The conclusion has been formulated that the algorithm proposed in the study for
rating criteria evaluation will enable companies to make an effective choice of suppliers.
Key words: supplier rating, evaluation criteria, supply chain management, ABC analysis, supplier selection.
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Bben3 Ouexcanapa I'puropiBHa, xanaugaT eKOHOMIYHHX HayK, JOLEHT, AOLEHT Kadeapu iHdopmamiiHUX
CHCTeM y MeHeIKMeHTI, JIbBIBChbKMI HauioHaJIbHUE yHiBepcuTeT iMeHi [Bana ®panka. PozpaxyHok pedTHHrY
NMOCTAYaJbHHUKIB Yy 3a/1a4i yHPaBJIiHHS MOCTAYaHHIMH.

Mertoto po6oTH € po3poOKa HAWOLIBII ONTUMAIBHOTO AITOPUTMY PO3PAXyHKY PEHTHHIY MOCTAaYalbHHKIB, IO
€ BOKIMBUM €IEMEHTOM YNPAaBIiHHS TMOCTa4aHHSIMH. Y CTATTI MPOAHATI30BaHO ICHYIOYl METOAMKH PO3PaXyHKY
PEHTHHTY MOCTavyanbHUKA Ta BUSBICHO IXHI Hemodiku. ONHUCaHO alTOPUTM PO3PAaXyHKY PEHTHHTOBHX OLIHOK IIO-
CTa4yaJbHUKIB Ha MiACTaBI SIK EKCIEPTHUX JAHUX, TaK 1 CTATUCTUYHUX JaHUX. BHOKpeMIIeHO OCHOBHI KpuTepii, 3a
SKUMH JIOLIJIGHO OLIHIOBaTH MOCTa4a bHUKIB. Kpurepii oniHeHHS 3alpooHOBaHO TPYyMyBaTH: Ti, 10 TOB'sA3aHi i3
3arajJibHUM CTaHOM 1 MOMJIMBOCTSIMU IOCTa4aJIbHHUKA; Ti, 110 TOB'sI3aHI 3 HAIUHICTIO Oi3HECY MOCTa4YaIbHUKA; Ti,
1110 MOB'sI3aHi 3 ONepaliiHUMU PHU3UKaMH. 3aIIPOIIOHOBAHO aJTOPUTM OLIHKU KPUTEPiiB pEUTHHTyBaHHS TOCTaYalb-
HUKIB, SIKUi nependayae 30ip CTaTUCTHYHUX JaHUX Y (opMari (akTopiB-IecTUMYIATOPiB. ANTOpUTM nependadae
PO3paxyHOK PEHTHHTY 3 ypaxyBaHHSM CIIiBBiIHOLICHHS 3HAa4eHHS (akTopa-IecTUMYJIATOpa, KUK OMHUCYE CTaH
KOHKPETHOT'O [TOCTaYa bHUKA, 10 CEPEIHPOPUHKOBOTO 3HAYCHHS TAKOTO (hakTopa-ecTUMysaTopa. Takoxk anroputm
BPaxoBy€ AMHAMIKY 3MiHU 3Ha4€Hb KPUTEPIiB OLIIHEHHS OCTa4a bHHUKA. 3alPOTIOHOBAHO MOPiBHIOBATH PE3YIbTaTH
PEHTHHTYBaHHS MOCTa4YalbHUKIB 3 KiIacu(ikalielo mocTayaibHuKiB 3a MetonoM ABC-aHamizy. 3a pesyabraramu
MOPiBHSHHS 3alPOIIOHOBAHO 3aCTOCOBYBATU TaKy Oi3HEC-JIOTIKY: SIKIO 3a Pe3yabTaTaMy PeHTHHIYBaHHS IOCTa-
YaJbHUKA OLIHEHO K MEPCIEKTUBHOTO, a 3a pe3ynbsTaramu ABC-aHai3y BiH He omajae B rpyiy A, Tozi HeoOXigHO
PO3pOOUTH TUIaH Jii AJIs TOKPAIEHHS CIIBIIpalli 3 TAKMM MOCTAYalIbHUKOM; SIKIIO 32 Pe3yJIbTaTaMH PeHTHHIYBaH-
HsI IOCTaYaJbHHUKA OLIHEHO SK HENEPCIEKTUBHOTO, a 3a pe3ynbratamu ABC-aHamnizy BiH momaziae B rpyny A, Toxi
HEOOXITHO TEPMIiHOBO BXKUTH 3aXOJiB LIOJ0 BUBEACHHS TaKOrO MOCTavyalbHUKA 3 TEPENiKy MapTHEpiB KOMIaHii;
SKILO MOCTavaNbHUK HAJIeKaTh 10 Ipynu A 3a pesyapraramu ABC-aHamizy Ta € NepCcleKTUBHUME 32 Pe3yabTaTaMu
peiTeHryBaHHsL, TOI1 HEOOXiTHO PO3pOOIATH CTPATErio BEACHHS IEPEroBOPIB I0/0 JIOSUILHOCTI IXHBOT IIIHOBOT TO-
JITHKYU TI0 BIAHOIIEHHIO 10 KommaHii. CopMyliboBaHO BUCHOBOK, 110 3alPOIIOHOBAHMH Y JOCIHIKEHHI alrOpuT™M
OLIIHKH KPUTEPiiB peUTHHTY JAaCTh 3MOTY KOMIaHisIM 3pOOUTH €(EeKTUBHUI BUOIp MOCTa4YaIbHUKIB.

Kuio4oBi ci10Ba: peliTuHr ocTavyanbHUKa, KpUTEpii OliHeHHS, yIpaBiiHHs noctadanHsmu, ABC-anais, Bubip
MOCTaYaIbHUKIB.
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