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Abstract

The aim of the study is to analyze and forecast the use of payment cards for making non-cash payments through
national payment systems in Kazakhstan. Based on this goal, a hypothesis was put forward that in Kazakhstan, there
is a relationship between the number of payment cards and the volume of non-cash payments. This hypothesis was
confirmed because of the study. The information base of the study was the data on payment cards, which were taken
from the Statistical Bulletin of the National Bank of the Republic of Kazakhstan. Hypothesis testing was carried out
using correlation analysis for three periods: 2009, 2016, 2020. The method of finding Pearson’s correlation in the
SPSS program was used. The results showed a downward change in the relationship between the selected indicators
and the amount of funds transferred over time. Also, in this study, a forecast was made for 2021-2023 for the indicators
under consideration. To make a forecast for the indicators under consideration, a graphical method (polynomial trend
line) was used. The resulting forecast shows the growth of cardholders and, consequently, the spread of the number
of payment cards among the population in 2021-2023. The practical significance of this study is that the proposed
methodology can help predict the dynamics of payment cards in any country in the world. Recommendations are
also given for further improving the financial system, since increasing the transparency of monetary circulation in
small-and-medium sized businesses will lead to a positive result in the implementation of the program for universal
declaration of income in 2025.
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Ka3akcranja TesieM KapTajapbiH KOJIAHY: TAJAay KoHe 00/KaM
Kpeaunna A.A.", Komkuna O.B.', Baca Jlac3iio?

! Xanvixapanvix busnec Ynusepcumemi, Abaii 0., 84, 050010, Armamei, Kazaxcman
? Ceuenu Huwumean Ynusepcumemi, Hoep, Benepus

Tyiiin

Kazakcranna 2016 xpuinan 0acran Kapskbl sKYHECIHIH TPaHC(OPMALMACH! YIITTBIK TOJIEM XKYHEepi apKplibl
aK[a TPAaH3aKIUSIAPBIHEIH 6CYIHe aylbill Kejiii. AIFAaliKbl TOIeM KapTalapbl GaHKOMAaTTapiaH KOIMa-KOIN aKila
ally YIIiH maiananeiica fa (HeTi3iHeH OyJl YIIiH jKaJlaKkel KapTajlapbl MaifanaHbuIbl), Ka3ip eH e3eKTi mporecc-
KapTOYKaJIbIK ayAapbIMIap/bl kKy3ere achlpy. 3epTTey/iH aknaparthlk 0azacsl Kazakcran PecryOsiukachl ¥ ITTBIK
BaHKIHIH CTATHCTHKAJBIK OIOJUIETCHIHEH ajbIHFaH TeJleM KapTajapbl OolblHIIA aepekrep Oomnel. Koiburran
MakcaTka cyieHe oThIphIn, KazakcTania TesieM KapTalapbIHBIH CaHbI MEH KOJIMAa-KOJI aKIIAChI3 €CETl allbIPhICy KeeMi
apachIH/Ia ©3apa OailiaHbic O0ap jJereH 0osmKaM jkacaiibl. by runoresa 3epTTey HOTHXKECIHAC pacTalibl. 3epTTeyIiH
aKnaparThIK 0a3achl peTiHle TesieM KapTajapbl OoiibiHIIa nepekrep Kazakcran PecrmyOnmkacer ¥nTThiK bankiHig
CTAaTHCTHKAJIBIK OIOJUICTEHIHEH anbIHABI. [ Mmoresanmapabl TEKcepy KOPPESIIMSUIBIK Talaay apKbUIbl YII Ke3eHJIEe
xyprizinai: 2009, 2016, 2020 xeutaap. The method of finding Pearson’s correlation in the SPSS program was used.
Hotmxenep TangaFal HHANKATOPIIAp MEH yaKbIT ©Te KeJle ayJapbUIFaH aKilla KapakaThIHBIH CaHbl apachIHAAFbl 3apa
GailIaHBICTBIH a3aio KarblHA Kapai e3repreHid kepcerTi. CoHali-aK oChl 3epTTeyAe KapacThIPbUIFaH HHANKATOPIIAP
6oiipiamra 2021-2023 xpuinapra apHairad 6oimkam xyprizinai. Kapanatein naaukaropiap 0oibIHIIa O0DKaM Kacay
YIIiH rpaduKanbik o/1ic (TPEHATIH KONMYIIEK ChI3BIFBI) KOJIAHBUIABI. AJIBIHFAH O0JDKaM KapTa ycTayIIbUIap/ablH
ecyiH xoHe HoTmkeciHae 2021-2023 kpuimapsl TeIeM KapTalapbl CAHBIHBIH XaJIbIK apachIHIa TapaTybIH KOPCETEeIi.
Byt 3epTTeyaiH NpaKTHKAIBIK MaHBI3bUIBIFbI-YCHIHBUIFAH SIC OJICMHIH KE3-KEJITeH CIIHICTT TOJIEM KapTalapbIHbIH
AMHAMUKACBIH Ooinxayra keMekrecei. CoHall-ak, KapKbl JKYHECIH OJ1aH dpi XKeTULLIPY YIUiH YChIHbBIMAAD Oepinn,
OUTKCHI IIaFbIH XOHE OpTa OM3HECTEr aK[la alHAIIBIMBIHBIH allIBIKTBIFBIH apTTHIPY 2025 HKBUIBI KIPICTEP KalIbiFa
Oipeit nexnapanusuiay 0arapiiaMachiH JKY3€re achlpy Ke3iHJIe OH HOTHXKEre dKeNe/i.

Tyuin co30ep: TeeM KapTanapbl, KOJIMa-KoJ aKImachei3 treneMaep, Kazakcran, 6omkam
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Hcnonbn30BaHue MJIATEKHbBIX KapT B Ka3zaxcrane: anajau3 u IpPOruo3

Kpenuna A.A.", Komkuna O.B.!, Baca Jlac3iio?

! Vuusepcumem mescoynapoonozo 6usneca, np. Aéas 8a, 050010, Aamamet, Kazaxcman
2 Ceuenu Huwmean Ynusepcumemi, Hoep, Benepust

AHHOTAIUA

Llenpro wWccenoBaHusl SIBISETCS AaHAINW3 W MPOTHO3MPOBAHHE MCHONB30BAHUS IUIATEXKHBIX KapT It
OCYIIECTBIICHNS] O€3HAIMYHBIX TUIaTeXel depe3 HallMOHAIbHBIC IUIaTekHble cucTteMbl B Kasaxcrane. Mcxons u3
MOCTABJICHHOH 11eJM OBbLIM BBIIBHHYTA TUTIOTE3a O TOM, 4TO B KazaxcraHe nMeeTcst B3aMMOCBSI3b MEK/1Y KOJTHYECTBOM
TUTATEXKHBIX KapT U 00beMOM Oe3HAIMYHBIX pacueToB. JlaHHAs THUIIOTE3a B pe3yNbTaTe MPOBEICHHOTO HCCIIEA0BAHNUS
noaTBepauIack. HbopMaonHoi 0a30ii Hccie0BaHuUs TOCTYKIIIN JAHHBIE 110 IUIATEKHBIM KapTaM, KOTOpbIe ObUTH
B3sThI M3 Cratrctryeckoro broyuterenss HaunonansHoro banka Pecny6nuku Kaszaxcran. [TpoBepka mocraBieHHBIX
TUIOTE3 OCYILECTBISUIACh C MOMOILIBI0 KOPPEISIHMOHHOIO aHanu3a 3a Tpu nepuona: 2009, 2016, 2020 roasl. beut
HCIIONIB30BAaH METOA HaxoxJeHus: koppemsiuuu ITupcona B mporpamme SPSS. PesynbraTsl mokaszaian M3MEHEHHE
B3aMMOCBSI3€ B CTOPOHY YMEHBIICHHS MEXIy BBIOPaHHBIMH HHIMKATOPaMH W KOJMYECTBOM IIE€PEBEICHHBIX
JICHEeKHBIX CPEICTB C TCUCHWEM BpeMeHH. Takke B TaHHOM HCCIEIOBAaHUH OBLT MPOBeICH MporHo3 Ha 2021-2023
TOABI 1O paccMaTPUBAEMBIM HHAMKATOpaM. [l COCTaBIEHWs] NPOTHO3a IO PAacCMaTPHBAEMbIM HMHAMKATOPAM
MpUMEHsUICST rpaduueckuii MeTos (TTOJMHOMHUANIbHASL JIMHUS TpeHpaa). IloydeHHBIH MPOTHO3 TOKa3blBAaeT POCT
JiepKaTesell KapT U Kak CIEICTBUE paclnpOoCTpaHEHHE KOJIMYECTBA MJIATEKHBIX KapT cpean HaceneHus B 2021-2023
rogax. IIpakTuueckas 3HaUMMOCTb JAHHOTO HCCIIEIOBAHUS COCTOMT B TOM, YTO INPEJIOKECHHAs METOANKA MOXKET
MIOMOYb CIPOTHO3MPOBATh AWHAMUKY MO IDIATEKHBIM KapTaM B JII000# cTpane Mupa. Takke NaHbl peKOMEHaluu
JUISL TaTbHEHIIEro COBEPIICHCTBOBAHMS (PUHAHCOBOW CHCTEMBI, TaK KaK IOBBIIICHHE MPO3PAavyHOCTH ICHEKHOTO
000poTa B MaJIOM M CpeJHEM OM3HECE NMPHUBEAET K MOJOKUTEILHOMY PE3yJbTaTy MPU OCYIIECTBICHUH ITPOTPAMMBI
10 BCeoOIIeMy JICKIIapHPOBAHUIO 10X010B B 2025 roxmy.

Kniouesvie cnosa: naTexxHbIe KapThl, Oe3HAIMYHBIC PacyeThl, Ka3ax0TaH, IIPOTHO3.
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Introduction

The appearance of payment cards has
simplified the life of the population of the
countries of Central Asia. As a result of the
transformation of the financial system, since 2016,
there has been a tendency towards an increase in
monetary transactions through national payment
systems in Kazakhstan. There are many articles on
the interaction of ATMs with payment cards. The
first payment cards were used to withdraw cash
from ATMs [1]. Mainly salary cards were used
for this. There is also a global trend - an increase
in the population using cards (debit, credit).
payment cards scientists have learned to predict
the economic growth of entire countries [2].

“Non-cash payments are made only with
a bank card” - this perspective has existed for
many years. In the study, we decided to test the
relevance of this theory. The study aims to analyze
and forecast the use of payment cards for making
non-cash payments through national payment
systems in Kazakhstan. Based on this goal, the
following hypotheses can be put forward (zero
and alternative):

HO - null hypothesis - there is no relationship
between payment cards and the volume of cashless
payments in Kazakhstan.

HI - an alternative hypothesis - there is a re-
lationship between payment cards and the volume
of cashless payments in Kazakhstan.

The economic interpretation of the rationale
for this hypothesis is that an increase in the number
of payment cards in the future will likely lead to an
increase in non-cash payments.

Literature review

The replacement of cash proceeded in stages:
money - checks - credit cards - debit cards. The
first payment cards were used to withdraw cash
from ATMs. At the same time, there was no need
to pay a withdrawal fee if the ATM is serviced by

the same bank that issued the plastic card.
Humphrey, in his study, developed an econometric
model that predicted a decrease in cash in Poland
[3]. Now in Kazakhstan, the marginality of the
financial system is also occurring: cash payments
are gradually being replaced by non-cash payments.
This is facilitated by the state program “Digital
Kazakhstan” - access to broadband Internet leads
to the proliferation of ATMs and online banking.
Banks are also active in installing ATMs away
from large settlements.

In Europe (Hungary, Poland, Germany)
and East Asia (China, Singapore, Japan, etc.),
the number of transfers began to actively prevail
over the number of withdrawals from ATMs
earlier (from the beginning of 2016) than in the
CIS countries (Ukraine, Kazakhstan). However,

in most countries, the proliferation of payment
cards occurred as a consequence of the COVID-19
pandemic [4]. The main factor in this is the
development of online banking and the distribution
of debit cards [5].

The transformation of financial technologies
has led to the emergence of such ATMs that issue
a personalized plastic card (in Kazakhstan, the
development of Kaspi Bank). Moreover, the next
stage is the emergence of web ATMs, in which
users will be able to carry out transactions directly
on the screen without using bank cards. Of course,
such systems are rigorously tested by banks for
accurate user identification and security before
implementation [6].

Scientist Salsabila examined the experience
of spreading electronic money in Indonesia.
According to his forecasts, electronic money will
soon begin to prevail over card payments. The
distribution of plastic cards is also influenced by
such factors as age and education [7]. According
to the National Bank of Poland, people with
higher education are more often characteristic to
own payment cards and use electronic money in
circulation [8].

At the same time, the effect of connecting
settlements to the Internet does not lead to an
increase in payment cards. This is due to the
financial literacy of the population, the proliferation
of' bank branches and other regional factors. So, for
example, in Russia, with the spread of the Internet,
by 2018 only in Moscow and the Moscow Region,
the increase in transactions for paying for services
and goods by payment cards reached 22%. In other
regions, this indicator was significantly lower [9].
In Kazakhstan, in order to maintain the positive
effect of non-cash money circulation, an increase
in financial literacy among the population is being
carried out.

Forecasting based on data on payment cards
is used by different scientists. Some deduce
econometric models based on time series and
predict the excess of wire transfer transactions.
Moreover, this forecast, in fact, has come true in
recent years [10]. Some make such forecasts for
several countries (since the trend towards non-
cash payments in different countries has a different
speed). In doing so, the banking system as a whole
wins, as producing cash is more expensive than
conducting cashless transactions [11]. Kazakhstan
embarked on the path of such a transformation in
2020.

Similarly, researchers Aprigliano, V., Ardizzi,
G., & Monteforte, L. prove the positive effect of the
use of plastic cards: there is a relationship between
the level of economic growth of the country and
card payments [12]. In another study, using data on
transactions and applying the principle of LASSO
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(least absolute shrinkage and selection operator),
they derive a model that shows that an increase
in non-cash transfers increases in GDP. Thus,
we will try to predict the level of wire transfers
in Kazakhstan using the methodology described
below [13].

Metodology

The theoretical and methodological basis
of the study was the works of foreign scientists.
Secondary data on payment cards, payment card
holders and also on non-cash payments passing
through the national payment systems Interbank
System of Money Transfer (ISMT) and Interbank
Clearing System (ICS) for the period from 2004 to
2020 (“Statistical Bulletin ...”, 2004 -2020) were
taken from the website of the National Bank of the
Republic of Kazakhstan. Research methods used to
write this study: economic-statistical analysis and
synthesis, correlation analysis, graphical method
(polynomial trend line) [14].

In this study, the dependent variable is the
number of payments (thousand transactions).
There are several independent variables, namely:
the volume of payments (billion tenge), the num-
ber of cardholders (thousand), the total number of
cards in circulation (thousand), the total number of
used payment cards (thousand).

For the convenience of calculations, we will
encode the data (the results are in Table 1).

Table 1 — Variables used in the study

Description Abbreviation
Number of payments, thous.

transactions Numb P

The volume of payments, billion

tenge Vol P
Number of card holders, thous. Card Hold
Total number of cards in circulation,

thous Numb Card
Total of used payment cards, thous.

units Used Card

Source: Compiled by the authors

The essence of correlation analysis is to
calculate the coefficients of the relationship
between variables. These coefficients can be
calculated using statistical programs.In general,
in various scientific studies it is customary to use
the formula for calculating the Pearson correlation
coefficient, which is calculated by the formula
below (1):

Z(xi—0)*(yi—¥)
T - >
V05 0i-)? )

where — the values of the variable X;

— the values of the variable Y;

— arithmetic mean for variable X;

— arithmetic mean for variable Y.

The multiple regression equation can be
represented as:

Y=1-(B,X)+¢g, (2),

where X = X * (X1, X2, ..., Xm) - vector of
independent (explanatory) variables;

B - vector of parameters (to be determined);

¢ - random error (deviation);

Y - dependent (explained) variable.

To achieve this goal, we will perform the
following steps:

Step 1: collecting and analyzing data on the
number of transactions for 2004-2020;

Step 2: collection and analysis of data on the
number of payment cards, payment card holders;

Step 3: testing data for normal distribution;

Step 4: finding the Pearson correlation
coefficients;

Step 5: making a forecast.

A trend line is used to visually illustrate
trends in indicators. The element of technical
analysis is a geometric image of the average
values of the analyzed indicator. In this study, a
graphical method (polynomial trend line) will be
used to make a forecast for the indicators under
consideration. Every 5 years it is possible to forecast
data for 1 year ahead, in this study the period under
consideration is 17 years, so the forecast can cover
3 years (2021-2023).

Analysis

According to the report of the analytical
service Cable.co.uk (the price of fixed-line
broadband in 211 countries) for 2020, Kazakhstan
ranks 7th in the world in terms of the cheap cost of
the Internet [15]. The average cost of broadband
access (per megabit per month) is USD 0.65. The
average cost of a package per month 4100 tenge
(9.46 US dollars). In terms of the average cost of
mobile Internet for 2020, Kazakhstan ranks 20th in
the world (0.59 USD). Cheap access to the Internet
network is determined by the reduction in the
costs of its implementation and maintenance. As
a consequence, this spread of the Internet leads to
the use of smartphones and payment applications
to which payment bank cards are linked.

Figure 1 shows the dynamics in the number
and volume of monetary transactions through
national payment systems from 2004 to 2020.
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The volume of payments, billion tenge B Number of payments, thous. transactions

Figure 1 - The number and volume of non-cash payments in Kazakhstan

Source: National Bank of the Republic of Kazakhstan.

It can be seen that in recent years there has
been a decrease in the number and volume of non-
cash transfers in Kazakhstan. This trend is primarily
caused by the impact of the 2020 global crisis
caused by the COVID -19 pandemic. It is thanks to
the pandemic that the world has shifted towards the
prevalence of remittances over cash withdrawals.
But the impact of the pandemic on the business
sector is still ongoing. The negative point is that the

lack of stability in the introduction of quarantine
and lockdown leads to inconsistent earnings, the
business suffers losses. A positive moment from
the increase in the number of non-cash payments
is a way out of the shadow economy of small and
medium-sized businesses (in Kazakhstan, by 2025,
universal income declaration will be introduced).
Table 2 shows the change in the number of plastic
cards and payment card holders in Kazakhstan
from 2004 to 2020.

Table 2 - Dynamics of payment cards and their holders in Kazakhstan

Year Number of card holders, Total number of cards in | Total number of used payment
thous. circulation, thous. cards, thous. units
2004 2274 2359 1438
2005 3075 3215 1931
2006 3933 4101 2421
2007 5334 5616 2971
2008 6643 7173 3219
2009 7136 7615 3694
Growth, % 314 323 257
2010 7817 83392 4272
2011 8855 9569 4519
2012 11081 12 140 6346
2013 14378 16 544 6892
2014 15170 17276 7219
2015 14 309 17162 8481
| Growth, % 183 205 199
2016 14 209 15703 8 420
2017 17012 19411 9832
2018 18 980 23 390 11 406
2019 29 793 32048 18 176
2020 39208 47 966 26779
| Growth, % 276 305 318
85%?3‘02"({),“.}2 whole period 1724 2033 1862

Source: Compiled by the authors.
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The data in the table was divided into three
periods 2004-2009, 2010-2015, 2016-2020. The
analysis shows that the most active period of
increase in the number of payment card holders
1s 2004-2009 - 314%, a slowdown is observed
in 2010-2015. In the third period, the increase in
cardholders (276%) was associated with 2020 -
39,208 thousand users.

The total number of payment cards (this
includes local and international plastic cards)
increased most actively in 2004-2009 (323%),
although the largest number is observed in 2020 -
47 966 thousand. Compared with the population of

Kazakhstan as of December 31, 2020 (18 953 799
people), it turns out that for every 10 people there
are 25 plastic cards. Used plastic cards repeat the
dynamics of issued payment cards.

The year 2020 should also be highlighted,
since the highest ones in terms of the number of
cardholders, the number of issued and used cards
were achieved exactly this year (39208, 47966 and
26779, respectively). The table below provides a test
for the normal distribution of data (Kolmogorov-
Smirnov test), which will help determine whether
the correct method for calculating the correlation
coefficients has been chosen.

Table 3 - One-Sample Kolmogorov-Smirnov Test

V1 V2 V3 V4 V5 V6

N 17 17 17 17 17 17
Normal Mean 31276,24 | 12865,53 | 14687,06 | 7533,29 | 473284,24 | 10120114,76
Parameters*® | Std. Deviation 7370,8 972522 | 11675,24 | 6501,67 | 791864,93 | 13358762,86
Most Absolute ,176 ,171 177 ,207 ,336 ,261
Extreme Positive ,176 ,171 177 ,207 ,336 ,261
Differences | Negative -,148 -138 -,146 174 -291 237
Test Statistic ,176 ,171 177 ,207 ,336 ,261
Asymp. Sig. (2-tailed)° ,169 ,200 ,163 ,052 <,001 ,003
Monte Sig. ,173 ,203 ,168 ,051 ,000 ,003
Carlo Sig. 99% Lower ,163 ,193 ,158 ,046 ,000 ,001
(2-tailed) Confidence | Bound

Interval Upper ,183 214 177 ,057 ,000 ,004

Bound

a. Test distribution is Normal.
b. Calculated from data.
c. Lilliefors Significance Correction.
d. Lilliefors” method based on 10000 Monte Carlo samples with starting seed 92208573.

Source: Compiled by the authors.

Based on the results of the table, we can
conclude that the data have a normal distribution.
This means that the Pearson method will be used
to determine the relationship between the selected
indicators.

Results and discussion

The correlation coefficients were found and
the results were compared in SPSS program. The
coefficients were found separately for each year.
Below is table 3, which compares the results of
the correlation analysis for 3 periods: 2009, 2015,
2020. The results were entered into the correlation
matrix.

This matrix shows that all indicators correlate
not only with the number of payments, but also
with each other.

The trend for 2004-2009. According to the
results of the study, in this period, the largest
positive relationship exists between holders
of payment cards and between the volume of
payments (, 996 **). Interestingly, this strong
relationship persists throughout the period under
review. This can be explained by the fact that the
first non-cash transactions were conducted by the
owners once a month to withdraw cash from ATMs.
And at present, without a plastic card, there is no
possibility of using mobile applications to pay for
goods or services.

Trend for 2010-2015. The largest correlation
is observed between holders of payment cards
and between the number of plastic cards (, 996
**). Also, the higher the number of payments, the
higher the volume of monetary transactions (, 973
**). During this period, the banks’ competitors are
actively developing: non-bank payment systems.
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Table 4 - Obtained correlation coefficients (Sig. (2-tailed))

Indicator Years Numb_P Vol P Card_Hold Numb_Card
1 0,716 0,694 0,757
2004-2009
(0,110) (0,126) (0,082)
1 973" 979 916"
Numb_ P 2010-2015
0,001 0,001 0,010
1 0,437 0,435 0,395
2016-2020
(0,462) (0,464) (0,510)
0,716 1 996 979
2004-2009
(0,110) (0,000) (0,000)
973" 1 ,996™ 916
Vol P 2010-2015
(0,001) (0,000) (0,010)
0,437 1 ,990™ ,996"
2016-2020
(0,462) (0,001) (0,000)
0,694 ,996™ 1 983"
2004-2009
(0,126) (0,000) (0,000)
,979* ,996" 1 937
Card Hold 2010-2015
(0,001) (0,000) (0,006)
0,435 ,990™ 1 996
2016-2020
(0,464) (0,001) (0,000)
0,757 979" ,983™ 1
2004-2009 (0,082) (0,001) (0,000)
916" 916" 937 1
Numb_ Card 2010-2015 (0,010) (0,010) (0,006)
0,395 ,996™ 996" 1
2016-2020 (0,510) (0,000) (0,000)
**_ Correlation is significant at the 0.01 level (2-tailed).
*_ Correlation is significant at the 0.05 level (2-tailed).

Source: Compiled by the authors.

Trend for 2016-2020. In this period, the
destruction of the relationships observed earlier is
noticeable. None of the indicators have any impact
on the amount of money transferred. Conclusion:
there is a shadow market in Kazakhstan, where
cash is still actively used. There remains a strong
relationship between the number of plastic cards
and the volume of non-cash transactions (, 996 **).

Conclusion: earlier there was a theory that
the higher the number of plastic cards among
the population, the more money transfers will go
through the national payment system. Now this
connection has not been confirmed. Nevertheless,
the expression «Non-cash payments are made only
with a bank cardy is still relevant. To carry out non-
cash transfers, a bank card is tied to mobile banking,
various payment systems (PayPal, SumsungPay,
AliPay, etc.)
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Further, Figure 2 shows the forecast compiled
in Microsoft Excel. A polynomial trend line is used
to build a forecast. This curve is characterized by
variable increase and decrease.

For polynomials (polynomials), the degree
is determined (by the number of maximum
and minimum values). R2 is close in value to
1 (0.9402, 0.9543, 0.9783 and 0.9776), which
indicates the minimum approximation error. To

obtain such a value of approximation reliability, it
was necessary to put the 4th degree, and for the
volume of payments (Vol P) the 5th degree. The
resulting models made it possible to predict the
number of payments (thousand transactions), the
volume of payments (billion tenge), the number
of cardholders (thousand), the total number of
cards in circulation (thousand) for 2021-2023. No
forecast was made for the total number of used
payment cards.
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1,000 000
*0p
500 000 ¥ Dl ]
0 ..‘..."‘."

-500 00020002005 20102015 202C'I.. 2025
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) y=4,5214x* - 36365x° + 1E+08x" -
1E+11x + 7E+13
R?=0,9783

d) y=5,8041x*- 46683x> + 1E+08x> -
2E+11x + 9E+13
R?= 10,9776

Figure 2 - The forecast of developing non-cash determinants in Kazakhstan 2021-2023:
a) forecast of number of payments, thous. Transactions;
b) forecast of volume of payments, billion tenge;
c) forecast of Number of card holders, thous.;
d) forecast of Total number of cards in circulation, thous.

Source: Compiled by the authors.
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Thus, the following conclusions can be
drawn:

HO - null hypothesis - there is no relationship
between payment cards and the volume of non-
cash settlements in Kazakhstan - is rejected.

H1 - an alternative hypothesis - there is
a relationship between payment cards and the
volume of cashless payments in Kazakhstan - has a
logical confirmation.

Conclusion

The number of cardholders in Kazakhstan
for 2020 has exceeded the population. This means
that gradually cash will be reduced in circulation.
The growth of cardholders is predicted and, as a
consequence, the spread of the number of payment
cards among the population. At the same time, the
obtained forecast shows a decrease in the number
and volume of payments in the coming years. To
prevent this from happening, it is necessary to
implement a state program to cover the population
with the Internet by 100%, it is necessary to
increase digital and financial literacy among the
population. The government should also support
the development of the financial industry. It is then
that the universal income declaration program will
show a positive result.

The practical significance of this study is that
the proposed methodology can help predict the
dynamics of payment cards in any country in the
world. Also, the forecast results can be used by
other scientists in future studies.

Study limitation: This study did not consider
gender. Also in the next studies, it is planned to
cover regional data on payment cards and conduct
a study in the gender context.
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