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Abstract. Selecting appropriate agricultural machinery is a complex decision—
making task involving various agriculture—related variables and the decision—maker’s
economic and social considerations. This study aims to enhance agricultural produc-
tivity by selecting optimal machinery through an intelligent information system. The
research proposes a multi—criteria decision—making model integrated into the system
to eliminate subjectivity. It supports producers, suppliers, and policymakers in mak-
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ing reliable, data—driven decisions. Four combine harvesters were evaluated using the
Analytic Hierarchy Process (AHP) based on technical parameters. Unlike single—cri-
terion approaches, this study justifies the importance of multiple factors and ensures
reliability by calculating the consistency ratio of expert judgments. The novelty lies
in applying a multi—criteria evaluation method adapted to Kazakhstan’s agricultural
context. The approach can guide machinery procurement, subsidy allocation, logis-
tics planning, and modernization strategies, providing a scientific basis for future
decision—making in the sector.

Keywords: agricultural machinery, decision making, multi—criteria analysis,
intelligent information system, analytical hierarchy process (AHP), machine selection
model, productivity improvement
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AHHOTaNUs. AybUINIAPYaIIbUIBIK TEXHUKACBIH KAXKETTI IIapyalllbUIbIKKA
TaHJay IIenTiM KaoblIaay eCenTepiHiy Kypaei Macenenepinin Oipi. Tanmgay memiM
KaObUIIayIIbl TYJIFAHBIH SKOHOMHUKAIIBIK, 9JIEYMETTIK acTEeKTIJIEPiH €CKepill, aybul-
HIapyaniblyIbiFbiHa OalIaHbICTRl aifHBIMANBLIAP JKUBIHBIH Kypaiabl. OChl FBUIbI-
MU KYMBICTBIH MaKCaThl — aybUIIIAPYalIbUIBIFBIHBIH OHIMIUTITIH apTThIPy YIIiH
THIMJII TEXHUKAHbI MHTEJIJICKTI aKIMapaTThIK )KYHEHIH KOMETiMeH TaHaay. 3epTTey/liH
MaHBI3IbUTBIFBI — Ay bUTIIAPYAITBUIBIFB TEXHUKACHIH TaH 1Ay 14 CyOBEKTUBTLIIKKE KO
OepMENTIH, KOIKPUTEPUIAI IICTIIM KaObLIIay MOJICITiH MHTEIUICKTY I bl aKITapaTThIK
JKYHeHiH Oip Moyl peTiHae YChIHYbIHIA. byl Moiens aybulapyambuIbIFel Tayap
OHIIpYIIUIepIHe, TEXHUWKA >KETKI3YIIIJIEpIHE arpapiblK cajdajarbl MEMJIEKETTIK
casicaTThl KaJIbBIMTACTHIPYIIbUIAPFAa IIBIHAWBI OJIIEMIe HEeTI3IeNreH, ToHeKTi
mennmaep KaObuimayra MYMKIHTIK Oepemi. TymHYCKanmbIK: 3epTTeyne HaKThl
TEXHHUKAJIBIK MapaMeTpiep Heri3iHae TopT TYpJii KOMOalH aHAIUTUKAIIBIK HepapXus
nporeci (AHP) omici apkbutbl kemmeHai 6arananabl. by 3eprrey OipHerne emeM/i
(dakToprnapapl KyHenern, oNapAblH MAaHbBI3IbUIBIFBIH HETI3/Iel, MaTeMaTHKaJIbIK
Tanaay >kacaiaelHabl. Ochutaiiima, yineciMaiTik koddhpuIeHTiH ecenTey apKbUIbl ca-
panTamaiblK Oaranayiaap/IblH JTYPBICTHIFBI TEKCEPUII, OYJI KYMBICTBIH CEHIMIUTITIH
aptTeipaabl. JKanambuineirel: 3eprreyae Kazakcranmarbl TEXHUKANBIK JEPEKTEp
cunaTtTaManapblHa CYHeHiN, MallliHa TaHJay MpOIleciHe KONKpUTEpuiiai Oaranay
omici eHri3inal. by Tocin ammarbl yakeITTa aybUIIIAPYyallbUIBIFBl TEXHUKACHIH Ca-
THIN aTy7ia, MeMJIEKETTIK CyOCHIUsIIapapl THIMA1 OeITy/ie, TOTUCTUKAIIBIK KO cTapIiay,
arpapiiblK TEXHUKA MapKiH KaHFBIPTY CTpaTerusiapblHa FHUIBIMHU HET13 0oJia anajpl.

Tyiliin ce3aep: aybUIIapyallbUIBIK TEXHUKACHI, IIEIIM KaObuigay,
KONKPUTEPUII Tanjaay, HWHTEIUIEKTYajabl aKMapaTThIK Kyhe, aHaJIUTHKAJIbIK
uepapxus nporeci (AHP), mammmna TaHmay Mojiesi, OHIMIUTIKTI apTThIPY

Hoaiiexco3nep ymrin: A. Tiney6aes, C.E. Kepimkyi, A.Ananbek, XK.C. AcaHoBa,
K.J. KynueB. AHanuTHUKaIBIK HepapXus MPOIECiHE HET13/IeTreH aybUIapyalibuIbIK
TEXHHUKACHIH OaraiayIblH HHTEJUIEKTYaN bl TOC1TI// XanbIKapalblK aKIapaTThIK )KOHE
KOMMYHHKAITUSIIBIK TeXHOJoTHsiap KypHanbl. 2025. Tom. 6. Ne 23, 289-302 Oer.
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Myanesiep KaKThIFbICHI: ABTOpJap OChl Makajaaa MYIAeNep KaKThIFbICHI
JKOK JI€TT MOJIIMIAEH .
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AnHoTtanusi. Breibop moaxonsiieil ceabCKOXO3IUCTBEHHOW TEXHUKH —
CIOKHasl 3a/adya IPUHATUSA PELICHUH, BKIKOYAKOUIAs pPa3jUyHbIE IEPEMEHHBIE,
CBSI3aHHBIE C CEJIbCKMM XO3SIHMCTBOM, a TaKKe JSKOHOMHYECKHE M COIMAILHBIC
COOOpaXeHHsl JIMIA, MPUHUMAIONIETO pemieHus. Llenbio JaHHOTO HCCiIeIoBaHUS
SIBIIICTCS TIOBBIIIICHHE TPOU3BOAUTEIHFHOCTUA CEIbCKOTO XO3SIMCTBAa MyTeM BbIOOpa
ONTHMAJBHOW TEXHUKH C TOMOIIBI0 HMHTEUIEKTYalbHOH WHGOPMAIMOHHON
cuctemsbl. B uccinenoBanum npemiaraeTcsi MHOrOKpUTEPUAIbHASL MOJEIb IPUHATHUS
pelIeHnid, UHTETPUPOBAHHASI B CUCTEMY Ui ycTpaHeHHs cyObekTuBHOCTH. OHa
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MIOMOTaeT MPOU3BOIUTENSAM, MOCTABIIMKAM M TMOJUTHKAM MPUHUMATh HaJEKHbIE
pellleHus: Ha OCHOBE JaHHBIX. YeThIpe 3epHOYOOPOUYHBIX KOMOaiiHa ObLTH OLIEHEHBI
C MCIOJIb30BaHUEM aHATUTUYECKOTO uepapxuueckoro mporecca (AHP) Ha ocHoBe
TEXHUYECKUX MapaMeTpoB. B oTinyre OT OJHOKpUTEPHATBHBIX MOJIX00B, JTaHHOE
UCCJIeIOBaHHE 00OCHOBBIBAET Ba)KHOCTh MHOKECTBEHHBIX (DAKTOPOB M 0OECTIeunBaeT
HAJIGKHOCTh MyTeM pacueTa Kod(QuIiMeHTa COrIacOBAaHHOCTU AKCHEPTHBIX
cykneHuil. HoBuiecTBo 3akiroyaercs B IPUMEHEHUH METO0J1a MHOTOKPUTEpUATbHON
OILICHKH, aJalTHPOBAHHOTO K CEIbCKOXO3AWCTBEHHOMY KOHTeKcTy KazaxcraHa.
DTOT MOAXOA MOXKET HANpPAaBIATh 3aKYNKY TEXHUKH, pachlpesesieHue CyOCHAMid,
IUTAHUPOBAHMUE JIOTUCTUKA M CTpAaTeTHH MOJEpPHHU3ALMU, OOecrednBas HayuHYIO
OCHOBY 17151 OyAyIIero MPUHSATHUS PELICHHUH B CEKTOPE.

KitoueBble cji0Ba: CelbCKOXO3UCTBEHHAs! TEXHUKA, MPUHATHE PEIICHU,
MHOTOKPUTEPUANIbHBIN aHaINW3, HWHTEIUIEKTyajdbHas WH(GOPMAlMOHHAS CHCTEMA,
MeTon aHanm3a wuepapxuii (MAUM), wmomenp BbIOOpa MallMH, TOBBIIIEHUE
MPOU3BOUTENEHOCTH

Juast murtupoBanusi: A.b. Tney6aes, C.E. Kepumkynos, A. Ananoexk, X.C.
AcanoBa, K.JI. Kynues. HTe1eKTyanbHbIA MOIX01 K OLIEHKE CEJIbCKOX 03I CTBEHHOM
TEXHHMKH Ha OCHOBE Ipoliecca aHaTUTHUECKOH nepapxuu//MexIyHapOaHbIH KypHa
WH()OPMAITMOHHBIX M KOMMYHHKAIMOHHBIX TexHojoruh. 2025. T. 6. No. 23. Crp.
289-302. (Ha anr.). https://doi.org/10.54309/1JICT.2025.23.3.018.

Kondaukt uHTepecoB: aBTOpHI 3asiBIAIOT 00 OTCYTCTBUM KOH(IMKTA
UHTEPECOB.

Introduction

Agriculture in Kazakhstan is a strategically important sector of the nation-
al economy. The sustainable development of this industry is directly dependent on
the effective use of modern, high—performance machinery. However, scientifically
grounded structural approaches are still rarely applied in the selection of agricultural
equipment. In this regard, the present study represents one of the steps toward eval-
uating commonly used agricultural combines based on specific technical characteris-
tics using the Analytic Hierarchy Process (AHP).

Agricultural machinery plays a crucial role in enhancing farm productivity.
Among such equipment, grain harvesters (combines) are frequently used to address
agricultural challenges (Kairgaliev, 2024: 192-201; Aidynov et al., 2023: 102-111;
Vodopyanov et al., 2015: 132—137; Bukharbaeva et al., 2022: 127-135; Moldashev,
2021: 3-20; Abuova et al., 2021: 133—143). Therefore, the efficient selection of grain
harvesters is considered essential for managing agricultural machinery. Based on
available statistics, we selected Russian—made grain harvesters, which are the most
widely used in Kazakhstan. Other foreign—made harvesters were not included in this
study, as their technical characteristics significantly exceed those of Russian machines
and require separate comparative analysis.

The Analytic Hierarchy Process (AHP) is widely used in decision—making
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problems due to its broad applicability across various fields. In this study, we apply
AHP to the task of selecting the most suitable grain harvester for agricultural use. In
modern economies, choosing equipment that best meets the selected criteria is cru-
cial for enhancing agricultural productivity (Karim and Karmaker, 2016: 7-13). To
evaluate the effectiveness of different machines, we use the AHP method to define
and validate the selection criteria (Hruska et al., 2014: 195-203; Ishizaka et al., 2011:
1801-1812; Veisi et al., 2016: 644—654). The analysis is based on data obtained from
official sources and is conducted within the framework of a specific case study.

The objective of this research is to automate the process of selecting efficient
agricultural machinery with the aim of enhancing productivity in the agricultural sec-
tor. To achieve this goal, the study proposes the development of an intelligent infor-
mation system that minimizes human involvement in decision—making by relying on
the Analytic Hierarchy Process (AHP) and objective data. As part of the research, a
software code is developed in Python, with its integration considered as an internal
module of the intelligent system.

Materials and Methods.

Research Domain.

To demonstrate the main stages of finding an optimal solution using the Ana-
lytic Hierarchy Process (AHP) (Karmarkar and Gilke, 2020: 012022), we consider a
practically significant problem. In agricultural operations, the acquisition of a grain
harvester is essential for performing various tasks. Based on economic and social
conditions, four grain harvesters that are most widely used in the market have been
selected: A (Don—1500)""!, B (Yenisei)™?, C (Yesil)™, and D (Niva)™. All these har-
vesters are designed for the same purpose. The question arises: which of these grain
harvesters is the most suitable for your specific needs?

To solve the problem, the following sequence of steps is proposed:

1. Define the problem and determine what needs to be known.

2. Construct a hierarchy from the top level (goals — from a managerial per-
spective), through intermediate levels (subsequent levels of dependent criteria), down
to the lowest level (typically a list of alternatives).

3. For each level, construct a set of pairwise comparison matrices — one ma-
trix for each element at the higher level that the current level depends on.

4. Use hierarchical synthesis to aggregate the results by weighing the eigen-
vectors of the lower—level elements according to the eigenvectors (weights) of the
criteria at the higher level.

5. Interpret the results and draw conclusions.

Constructing the Hierarchical Structure

In accordance with the AHP framework, we perform decomposition and rep-
resent the problem in a hierarchical form. The hierarchical structure of the problem
under consideration is shown in Figure 1. The aim of this structure is to derive the
priorities of elements at the lowest level that best reflect their relative impact on the
overall objective placed at the top of the hierarchy.
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The first (top) level represents the overall goal: “Selection of a Grain Harvester”.

The second level includes four criteria that define the goal, while the third

(bottom) level contains the alternative machines (decision options) that are to be eval-
uated with respect to the criteria at the second level.

Combine harvester

|

| ‘ \
Fuel tank
capacity

Grain tank ‘

Productivity Cutting width‘ ‘ capacity Engine power

L L e e L

Fig. 1. Hierarchical Structure for Solving the Problem of Selecting a Grain Harvester

Note 1: The example considers five criteria at the second level. This number
of criteria was chosen so that the method meets market demand and is considered to
have an impact on the essence of the problem at hand — the best combine harvester.

Note 2: The law of hierarchical continuity requires that elements of the lower
level of the hierarchy be pairwise comparable to elements of the next level, and so
on up to the top of the hierarchy. For example, we should be able to get meaningful
answers to the following questions: How much better is combine harvester A than
combine harvesters B or C in terms of performance criteria? etc.

Note 3: Care should be taken when constructing a hierarchy diagram to ensure
that the criteria and alternatives reflect the full range of preferences and perceptions
of the participants (decision makers). Note 4: The magical properties of the number
seven are well known. To make valid numerical comparisons in AHP, it is not recom-
mended to compare more than 742 elements. If it is necessary to expand levels 2 and
3, then the principle of hierarchical decomposition should be used.

In other words, if the number of criteria exceeds, for example, ten, then it is
necessary to group the elements into comparable classes of approximately seven el-
ements each.

Creating a Pairwise Comparison Matrix for Level 2.

After completing the hierarchical structuring of the problem, it is necessary
to establish the priorities of the criteria and evaluate each alternative with respect to
these criteria to identify the most suitable option. To determine the relative impor-
tance of the criteria in the decision—making context, a pairwise comparison matrix
must be constructed. The general form of this matrix is presented in Table 1.
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Table 1. Pairwise Comparison Matrix
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Here A, A, A, , ..., A — are sets of elements;W W, W, ..., W — are their
contributions (weights) or intensities, respectively.

Results and discussion

To conduct subjective pairwise comparisons, AHP proposes a relative impor-
tance scale (Table 2).

Table 2. Relative Importance Scale

Intensity of relative importance The definition Explanations
1 Equally important Equal contribution of both actions to
the objective
3 Slight (or moderate) preference | Experience and judgment slightly favor
of one over another one action over another
5 Strong or significant preference | Experience and judgment strongly fa-

vor one action over another

7 Demonstrable advantage One action is so strongly favored that it
is essential in practice

9 Very strong advantage The dominance of one activity over an-
other is clearly demonstrated

2,4,6,8 Intermediate judgments between | Used in compromise situations
two adjacent values

Note 1: The purpose of creating such a matrix is to identify the factors with the
highest importance values, and to focus on them when further solving the problem or
developing an action plan.

Note 2: If the values of W ,W_, W, ..., W are assumed to be unknown in
advance (this is a very common situation), then the pairwise comparison of elements
is carried out on the basis of subjective opinions, using a numerical assessment on a
special scale, and then the problem of determining the components is solved.

Note 3: In the AHP method, by convention, the relative importance of the
elements in the left column of the matrix is compared with the elements in the upper
row. If the element on the left is more important than the element above it, a positive
integer from 1 to 9 is written in the cell; otherwise, the inverse value (a fractional
number, for example, 1/5) is written. The relative importance of any element compared
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to itself is equal to 1; therefore, only units are placed in the diagonal cells of the
matrix (Table 1). Finally, the symmetrical cells are filled with inverse values, that is, if
element is rated slightly more important than element (on a scale of 3), then element
is considered slightly less important relative to (on a scale of 1/3).

If one of the above numbers (for example, 3) is obtained as a result of comparing
one type of service with another type of service, then the second type of service is
given its inverse value (i.e. 1/3) compared to the first. Table 3 shows the approximate
values of the indicators under consideration.

Table 3. Approximate Values of Indicators for Different Alternatives

Indicators A B C D

Productivity, t/h 14 9.5 12 7.2
Cutting width, m 7 6 7 5
Grain tank capacity, m? 6 4.5 6 3
Engine power, hp 235 185 210 155
Fuel tank capacity, L 540 | 300 300| 300

In accordance with the above, we construct a pairwise comparison matrix (Ta-
ble 4) to determine the weights of the quality indicators. The matrix is formed by
placing the objective (or criterion) to be compared along the top row and listing the
elements to be compared both along the left column and the top row.

Table 4. Matrix of Pairwise Comparison of Quality Indicators Based on
Subjective Judgments

Overall satisfaction with the combine Prod. C.w. G.tc. |Ep. F.t.c.

Productivity, t/h (Prod) 1/1 5/1 4/1 5/1 3/1
Cutting width, m (C.w) 1/5 1/1 1/2 2/1 172
Grain tank capacity, m® (G.t.c.) 1/4 2/1 1/1 1/1 1/4
Engine power, hp (E.p.) 1/5 172 1/1 1/1 172
Fuel tank capacity, L (F.t.c.) 1/3 2/1 411 2/1 171

Pairwise Comparison Matrices for Level 3.
The article requires the creation of five matrices for level 3 relative to level 2
criteria (Table 5-9).

Table 5. Pairwise Comparison Matrix for Criterion 1

Productivity A B C D

A 1 1.473684 1.166667 1.944444
B 0.678571 1 0.791667 1.319444
C 0.857143 1.263158 1 1.666667
D 0.514286 0.757895 0.6 1
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Table 6. Pairwise Comparison Matrix for Criterion 2

Cutting width A B C D

A 1 1.166667 1 1.4
B 0.857143 1 0.857143 1.2
C 1 1.166667 1 1.4
D 0.714286 0.833333 0.714286 1

Table 7. Pairwise Comparison Matrix for Criterion 3

Grain tank capac- A B C D

ity

A 1 1.333333 1 2
B 0.75 1 0.75 1.5
C 1 1.333333 1

D 0.5 0.666667 0.5 1

Table 8. Pairwise Comparison Matrix for Criterion 4

Engine power A B C D

A 1 1.27027 1.119048 1.516129
B 0.787234 1 0.880952 1.193548
C 0.893617 1.135135 1 1.354839
D 0.659574 0.837838 0.738095 1

Table 9. Pairwise Comparison Matrix for Criterion 5

Fuel tank capacity A B C D

A 1 1.8 1.8 1.8
B 0.555556 1 1 1
C 0.555556 1 1 1
D 0.555556 1 1 1

Note 1: Objective data on the indicators used to compare combines can be ob-
tained from test reports, scientific literature, advertising brochures, etc. sources.

Note 2: If a comparison scale is available, i.e. a specific measurement method
is used, then the data obtained can be used for comparison; if this is not possible, the
cells are filled in based on subjective but well-considered assessments.

Note 3: When constructing pairwise comparison matrices, it is necessary to
consider the directionality of the indicators (direct or inverse dependence).

Synthesis of PrioritiesBased on a set of pairwise comparison matrices, a set
of local priorities is formed, which characterizes the cumulative effect of elements
relative to the top—level element.

One way to determine priorities is to calculate the geometric meaning. This
method is performed by multiplying the elements in each row and finding the nth root
of the resulting product, where n is the number of elements. The numbers thus ob-
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tained form a score, and dividing it by the sum of all values, we obtain a normalized
(normalized) priority vector.

The sequence of calculating the components of the priority vector is shown in
Table 1.

For the data presented in Table 4, the values of the priority vector are as follows
(Table 10).

Table 10. Pairwise Comparison Matrix for Criteria

Overall satisfaction with the combine Priority vector,

Productivity, t/h (Prod) 0.491
Cutting width, m (C.w) 0.099
Grain tank capacity, m* (G.t.c.) 0.104
Engine power, hp (E.p.) 0.086
Fuel tank capacity, L (F.t.c.) 0.220

Table 11 presents the results of pairwise comparisons conducted for the third
level of the hierarchy, which characterizes the relative effectiveness of combine har-
vester brand variants with respect to the second—level criteria.

Table 11. Pairwise Comparisons at the Third Level

Priority vector
Solution | Productivity, [ Cu ttin g | Grain tank | Engine power, hp | Fuel tank capacity, L
version t/h (Prod) width, m | capacity, m? | (E.p.) (Ft.c.)
(C.w) (G.t.c.)
A 0.327868852 0.28 0.299363 0.307692 0.375
B 0.222482436 0.24 0.235669 0.230769 0.208333
C 0.281030445 0.28 0.267516 0.307692 0.208333
D 0.168618267 0.2 0.197452 0.153846 0.208333

Determination of Main Priorities

According to the AHP methodology, the synthesis of priorities is carried out
from the second level to the lower level. Local priorities are multiplied by the priority
of the corresponding criterion at the higher level and summed for each element
according to the criteria that affect this element.

A sample calculation of main priorities is given below (Table 12)

Table 12. Data for Calculating Top Priorities

Priority vector

Solution | Productivity, | Cutting width, | Grain tank capaci- | Engine power, hp | Fuel tank capacity,
version | t/h (Prod) m (C.w) ty, m* (G.t.c.) (E.p.) L (Ftc.)

0.491 0.099 0.086 0.104 0.220
A 0.327868852 0.28 0.299363 0.307692 0.375
B 0.222482436 0.24 0.235669 0.230769 0.208333
C 0.281030445 0.28 0.267516 0.307692 0.208333
D 0.168618267 0.2 0.197452 0.153846 0.208333

We construct a matrix from the level 3 alternative shares and multiply it by the
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priority vector to obtain the following result (Table 13):
Table 13. Principal Priority

Name Global priority values
A 0.329
B 0.223
C 0.266
D 0.182

Thus, the most attractive option is combine A.

Now let us look at the algorithm for implementing this problem in Python.

Step 1. We include special libraries for creating and editing a comparison ma-
trix and determining the priorities of criteria or alternatives. We entered the data of the
pairwise comparison matrix of quality indicators based on the indicators of various
alternatives and subjective judgments into the program: data, criteria_matrix.

-import numpy as np;

-from scipy.linalg import eig.

Step 2. We evaluate the alternatives using the Analytic Hierarchy Process
(AHP) method and construct the following functions to select the best one:

def ahp(criteria_matrix, data):

criteria_weights = get weights(criteria_matrix)

# ABTOMATTHI TYPJE CAJBICTBIPY MAaTPUIIATAPbIH KYPY

num_criteria, num_alternatives = data.shape

alternatives matrices = []

for 1 in range(num_ criteria):

matrix = np.ones((num_alternatives, num_alternatives))

for j in range(num_ alternatives):

for k in range(num_ alternatives):

matrix[j, k] = data[i, j] / data[i, k]

alternatives matrices.append(matrix)

alternatives weights = np.array([get weights(matrix) for matrix in alterna-
tives_matrices])

final scores = np.dot(criteria_weights, alternatives weights)

return final scores

def get weights(matrix):

eigvals, eigvecs = eig(matrix)

max_index = np.argmax(eigvals)

weights = np.real(eigvecs[:, max_index])

weights = weights / np.sum(weights)

return weights

Step 3. From the found alternatives, we select the highest value:

final scores = ahp(criteria_matrix, data)

best company = companies[np.argmax(final scores)]

Step 4. Compiling the code gives us the following result:
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A:0.329

B:0.223

C: 0.266

D: 0.182

EH xakchbl Tangay: A.

Conclusion

In this research, the analytical hierarchy process (AHP) was used to evaluate
the technical characteristics of four types of grain harvesters, which are the most
popular in agriculture, and to select the optimal one. The significant criteria used —
productivity (t/h), bed width (m), grain bunker capacity (1), engine power (kW) and
fuel tank volume (1) — were taken based on real sources. Using pairwise comparison
matrices, the importance of each criterion was determined, and as a result, the pro-
ductivity indicator had the highest importance (0.491). This indicated that it is an
important value in the decision—making process. In second place was the fuel tank
capacity (0.220), and bed width (0.099), grain bunker capacity (0.104), and engine
power (0.086) had the smallest weight (Table 4).

The results show that the AHP method combines real criteria and expert opin-
ions in the selection of technology, allowing for a structured and logically based de-
cision. This method can help identify clear priorities, especially when the character-
istics of the technology are diverse and the evaluation is multifaceted (Chan et. al.,
2004: 430-445).

During the research, official data on combines were used as the primary source.
This approach ensures the objectivity and reusability of the results. However, since it
is a method based on expert assessment, the influence of the human factor was con-
sidered.

In the next stages, this methodology can be expanded and additional criteria
— frequency of repair and maintenance, ease of use, cost, availability of spare parts —
may be introduced. In addition, advanced methods such as fuzzy AHP or group expert
assessment can be used to increase the accuracy and stability of decisions. This will
greatly contribute to investment decisions in the field of agricultural engineering, as
well as the digitalization of agriculture and the introduction of smart management
systems.

In conclusion, this study has proven the high efficiency of the AHP method
in the process of selecting a combine harvester. This method can be widely used as
an important decision-making tool not only in the selection of combines, but also in
the selection of other agricultural machinery (tractors, seeders, etc.), as well as in the
formation of regional technical policy, and in the justification of machinery modern-
ization programs.
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