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Abstract. The innovation in payment methods has become one of the breakthroughs
in the ways of consumption of goods and services. The system provided by mobile
payments is also an important platform for promoting online business. Personalization
of the recommendation system is an important part of the business, which is based
on personal preferences, interests and purchasing behavior. User data collected from
previous purchase histories will be further processed and used to offer similar or
interesting products and information based on certain machine learning algorithms for
them. This article introduces cost analysis of a mobile application user based on artificial
intelligence to enable online platforms to create a business model for recommendation
systems inside the application. Machine learning is one of the tools with highly
automated information extraction from large amounts of data. In this paper, we will
consider machine learning in forecasting and analysis.
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Annoranus. TeneM omicTepiHAETI KaHAIBIK Tayapiiap MEH KbI3METTEepl TYTHIHY
JKOJJIAPBIHIAFbl cepriicTepin Oipi Oommbl. MoOUIBAI TeneMIep YChIHATBIH XKyle
COHBIMEH KaTap OHJIAH-OM3HECTI inrepijeTy YUIIH MaHbI3Ibl Tardopma OOoJbII
TaObLIa/Ibl. Y CBHIHBIC JKYMECIH IKEKeJEH/IIpYy OW3HECTIH MaHbI3bl Oeiri OOk
Ta0bLIa (bl )KOHE OHBIH HETi31HJE JKEKe Kajayiap, MYIIeJep MEH CaThlll ajlly MiHEe3-
KYJTKBI )KaTBIP. AJIIBIHFBI CATHIT aJTy TApUXbIHA COWKEC )KIHAJFaH IMalijaaHyIIbLIapIbIH
JepeKTepl KeHiHHeH OHJIeNe/li KoHe oJlap YIIiH MaIlMHAIBIK OKBITYABIH Oenrimi Oip
AITOPUTM/IEPI HETI31HJIe YKcac HeMece KbI3BIKThI Tayapiiap MEH aKIaparThl YChIHY YIIIH
naiaananbLIabl. by Makana MOOHITBI1 KOChIMIIIAHBI ITaliJaIaHy IILIHBIH [ITBIFBIHIaPbIH
Tajjiayra Kipicre OoibIl TaObLIaJibl MalllMHAJIBIK OKBITY OHJIAHH IuiardopMaiapra
KOCBIMIIIAHBIH IIIIHJIE )KOHE CHIPTHIHA YCBIHBIC KYHeNepi YIiH OU3HEeC-MOJIeNb KYpPY
MYMKIHIIT yIriH. ManmmHambIK OKBITY-0YJ1 YIIKSH KOJIeMIeTi MOIIMETTePICH YKOFaphl
aBTOMATTaH/BIPBUIFAH aKmapar aily KypanaapbHbH Oipi. by onebuerte 6i3 Oomkay
MEH TaJijiay/la MalIMHAIBIK OKBITY/IBI KapaCThIPaMBbI3.

Tyiiin ce3aep: )kacaH bl UHTEIUICKT, YJIKCH JIEPEKTEP, MAIIIMHATIBIK OKBITY, MOOWITBI1
KOCBIMIIIa, MOOWIIBJII TONIeMJIEp, YCHIHBIC JKYHeci

Hoviekce3 ymiin: [I.b. barmoyneropa, O.M. Tenen, A.K. AkmadaeB. MoOwibai
KOCBhIMIIIATIAp/IaFkl YCBIHBICTAp YIIIiH TMaiJaNaHyIIbUIapAbIH MIBFBIHAAPEH Tanaay//
AKMaparTelK JKOHE KOMMYHHKAIWSUIIBIK TEXHOJOTHSUTAP/BIH  XaJbIKAPAIBIK KYp-
Hanbel. 2023. V.4, Ne 3. ber 68-74 (arpummbiH Tinminzae). https://doi.org/10.54309/
1JICT.2023.15.3.006
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AnHoTanus. HoBble crmocoObl OIUIaTel CIIOCOOCTBOBAIM B3JETY IOTPEOSICHUS
TOBapoB U yciyr. Cuctema MOOWIBHBIX IUIATSHKEH SIBJISCTCS OCHOBHOM IUIaTGOpPMOM
JUIs TPOABIDKCHMsI OHJIaliH-OM3Heca. Ilepconanmzamusi pekoMeHAalui 3TO BayKHAs
YyacTh OM3HECa B OCHOBE KOTOPOTO HAXOMSTCS JIMUHBIE MPEIIIOYTCHHUSI, HHTEPECHl H
MOKyIaTelbCKoe NoBeieHue. JlanHble oJib30BaTeNei, CoOpaHHbIE U3 HCTOPHH ITOKYIIOK
B IaimbHEHTIIeM 00pabaThIBAIOTCS W UCIIONB3YIOTCS IS MIPEIOKEHUS nH(DopMauu 00
HWHTEPECYIOIINX TOBapax Ha OCHOBE AJITOPUTMOB MAIIMHHOTO OOy4YeHHs. DTa CTaThs
[IPEACTABIACT BBEACHUE B aHAIM3 3aTpaT I10JIb30BATENs] MOOWJIBHOTO IMPHIIOKEHUS
Ha OCHOBE MAIIMHHOTO OOyYeHWs, JUI TOrO0 4TOOBI OHJIAWH-TIATGOPMBI MOTIH B
JalbHEeWIIeM co3JaBaTh OW3HEC-MOAENH Ul PEKOMEHJIATENbHBIX CHCTEM BHYTPH
1 BHE NPWIOKEHHUS. MamuHHOe oOydeHHE SIBISIETCS OJHMM U3 HMHCTPYMEHTOB C
BBICOKOABTOMAaTU3MPOBAHHBIM HM3BJICUCHUEM HHGPOPMaH M3 OOJBIINX 00BEMOB
JaHHBIX. B naHHOM cTaThe MalIMHHOE 00y4€HHE PaCCMAaTPUBAETCS B IPOIHO3UPOBAHUH
1 aHaJn3e.

Ki1ioueBble c/10Ba: HMCKYyCCTBCHHBIM HMHTEIUICKT, OOJIBIIME JaHHBIC, MAIIUHHOE
o0y4eHue, MOOHIIbHOE ITPUIIOKEHHE, MOOWITbHBIE TIIATEXHU, PEKOMEH 1aTelIbHasI CHCTEMa

Jas untupoBanus: J.b. barnaynerosa, A.M. Tonen, A.K. AxmabaeB. Ananus
3aTpaT MO0JIb30BaTeIel Ha OC HOBE IUIATEXEH ISl PEKOMEHIANHU B MOOMJIbHBIX MPH-
TOKEHUSIX//MeXIyHapoIHbI KypHal1 HWH()OPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX
texnomoruii. 2023. T. 04. Ne 3. Crp. 68-74 (Ha anr). https://doi.org/10.54309/
JICT.2023.15.3.006

Introduction

Abstract. The innovation in payment methods has become one of the breakthroughs
in the ways of consumption of goods and services. The system provided by mobile
payments is also an important platform for promoting online business. Personalization
of the recommendation system is an important part of the business, which is based
on personal preferences, interests and purchasing behavior. User data collected from
previous purchase histories will be further processed and used to offer similar or
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interesting products and information based on certain machine learning algorithms for
them. This article introduces cost analysis of a mobile application user based on artificial
intelligence to enable online platforms to create a business model for recommendation
systems inside the application. Machine learning is one of the tools with highly
automated information extraction from large amounts of data. In this paper, we will
consider machine learning in forecasting and analysis (Wasserbacher et al., 2022).

The trend of the development of the use of mobile applications is extensive and
long-lasting as a result of the revolution in the field of financial technologies. The
transition of payment methods from traditional transactions using cash or credit cards
to mobile payments (m-payments) has led to an expansion of the offer for these devices
and changed our routine. Today, Fintech is an industry that unites companies using the
latest technologies to provide innovative financial products and services. The industry
produces financing in large volumes, which is the promotion and flourishing of both
the financial and technologic industries (Ramos-de-Luna et al., 2020). To date, one of
the success factors for both companies and consumers is the introduction of analysis
and recommendation technologies. This improves user perception based on known
factors influencing its adoption and behavioral intentions and helps in facilitating data
management. The primary opportunity for companies is to make decisions based on
data collected from users. Emerging technologies like big data and artificial intelligence
are undeniably changing data analytics (Nilsson et al., 2009). The technologies provided
are revolutionizing the way companies can get a lot of valuable data, as well as their
analysis.

Materials and methods

Nowadays thanks to the algorithms of the artificial intelligence industry, big data
has achieved success in the development of business management. The literature on
big data and artificial intelligence is mainly focused on the tandem ecosystem of two
innovations in technical aspects (Herrera Triguero, 2014), statistical modeling and
experiments (Sivarajah et al., 2016), as well as on application development and data
analysis (Pérez-Martin et al., 2018). The purchase guide system handles the exchange
process on the e-commerce platform and, using the information provided on the digital
activity of online buyers, provides recommendations to customers.

The proposed research strategy was developed by this study of data mining systems.
Figure 1 shows the structure of the study. Based on user costs in the mobile application,
we used IBM SPSS Modeler cluster analysis, which helped to divide users. Next, the
search for relationships between variables used the Apriori-Association algorithm. All
user clusters were investigated based on the rules created by each community. The
development of the business model was formulated through these rules.
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Figure 1 — «Research framework»

IBM SPSS Modeler Analytics is a software that provides fast and intuitive predictive
models that detect patterns in structured and unstructured data. It is considered a
multifunctional tool for big data analysis and data mining. Self-trained artificial
intelligence and statistical data with a certain intensity are collected using Modeler,
which offers a variety of modeling methods. SPSS Modeler offers for this study a
k-means using clustering Apriori algorithm for each cluster to analyze Association rules
(Liao et al., 2021).

Clustering is the process of dividing a set of samples into incompatible and
homogeneous clusters, which is used in areas such as vector compression and
quantization, statistical and data mining. k-means is one of the types of clustering that
is widely used to implement the clustering process. The order of execution of k-means:
1) from the set of N-numbers of observations, K-numbers of observations are randomly
selected, which will serve as the initial center of the clusters. for each of the remaining
N-K observations, the nearest cluster is calculated relative to xi = (xil, xi2,)...; xip,...,
xiP) in terms of Euclidean distance; 2) after each iteration of assigning an observation
to the nearest cluster, the cluster center is recalculated using the above formula; 3) to
confirm the assignment of the nearest clusters, the Euclidean distance is calculated
between the observations distributed in the final iteration and the central point of the
cluster.
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The algorithm of association rules is applied to objects located synchronously in
the database to determine the relationships between the elements. When applying
an a priori algorithm to minimize errors arising due to measurement standards, a
method of evaluating the standard through /ift is used. The Lif¢ is defined as follows:
Lift = Conf(X—Y) / Sup(Y) [8], where Sup - measurement standard support, Conf -
measurement standard confidence.

The importance of creating templates and rules, as well as determining the
relationships between elements, is provided using the Association rule. The analysis
of personalized recommendations is given after the proposal based on these rules. The
community rules analysis model is described in Figure 2.

Mobile payment and app

user profile
Mobile payment _ | Online purchase | _ _| App users'
behaviors o behavior - behaviors

‘ﬁ v &—J

Mobile payment and apps
online recomendations

Figure 2 - «Association rule analysis model»

Results and discussion

Based on several factors, such as the type of application and its benefits of
downloading, the motivation for using mobile payments is determined by the
habits and behavior of the user, as a result, providers can develop and distribute
offers created specifically for him, providing exclusive information about the
consumption of a particular product and services. As indicated in Table 1, this
study creates five associative rules with indicators of 2 % minimum antecedent
support, and 40 % minimum rule confidence, as well as with lifting values
exceeding 1.

The result of the article revealed the preferences of the selected groups,
showing that:

QR is the most convenient payment method

- to ensure the security of purchases, users expect to use different verification
methods

- along with price and after-sales service when purchasing goods, reputation
of operators and transaction security are important factors (Liao et al., 2021).
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Ru- | Lift. | Sup. | Conf. | Conse- | Antecedent
le quent
Apps Sharing Source of Download How to use
type information reason
R1 |73 |2.4 40.0 |Others Popular things | Internet forum | Leisure Mobile phone
R2 |4.0 [2.1 |66.7 |Social Movie Friends Professio- Mobile phone
entertain-ment nal transaction
R3 |2.8 |2.1 |55.6 |Shop- Movie Friends Shopping Laptop
ping entertain-ment transaction
R4 2.6 2.6 |54.5 |Shop- Internet Internet Interactive needs | Mobile
ping forum forum phone
R5 |22 [2.4 |40.0 |Music Popular things | Friends Interactive needs | Mobile phone
Table 1 - «Association of Apps user profile and mobile payment»
Conclusion

The result of this article is three clusters with different characteristics, preferences
and behaviors using methods of data mining, cluster analysis and apriori-association
algorithm. Considering various aspects, the role of mobile applications in the payment
system that differ from traditional ones comes to the forefront, which entails the analysis
of improving user interaction with applications as a new tool for the recommendation
system. Thus, the study shows that mobile payments are becoming one of the key
platforms for online business, which are not just payment services, but also an important
factor for the development of the financial and technological industry. Additional demand
and new consumer opportunities acquired by users of mobile payment systems inside
the application help providers create a business model for an improved recommendation
system of e-commerce.
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