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PREDICTING AND MAKING DECISIONS REGARDING
PROVIDING PUBLIC SERVICES FOR CITIZENS
PROACTIVELY BY IMPLEMENTING BIG DATA ANALYTICS
TECHNOLOGIES VIA E-GOVERNMENT OF KAZAKHSTAN

One of the examples of successful big data analysis projects is the
E-government of Kazakhstan. This project contains various information
systems, governmental databases, and technological solutions for
providing public services to citizens. The availability of public services
in an online format became possible thanks to the provision of electronic
digital signatures to citizens free of charge. Progressively, E-government
became a single mechanism for the interaction of the state and citizens and
government agencies with each other, ensuring their consistency with the
help of information technology. It was this mechanism that made it possible
to reduce the queues to state bodies and to simplify and speed up the receipt
of certificates, certificates, permits, and much more. It was an unknown
study and question of whether big data analysis technologies could expand
new functions that then would be used for further service progresses. This
article will conduct the chances of data lake implementation and machine
learning technologies for further predictive analytics and computerized
decisions to provide public services proactively.

Keywords: information systems, big analysis, databases, proactive
services, machine learning algorithms, technologies, data lake,
implementations.

Introduction

Citizens of Kazakhstan have an opportunity to receive offline services
by visiting citizens’ service centers or online via the Internet. Any citizen of
Kazakhstan has the opportunity to receive offline services. Egov.kz web-platform
is the website for providing electronic services to citizens. For any service people
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are authorized in the Egov.kz portal then they attach needed documents and
the system sends this request with the user’s personal data from databases to
information systems of government bodies. The workers of agencies reconsider
such applications for further provisions or rejections timely. So, the e-government
of Kazakhstan is not only Egov.kz portal, it is a variety of information systems
and databases, which stands behind the Egov.kz web-platform and keeps personal
data about all Kazakhstan citizens (Ospanova & Baimakhanova, 2018). The
government of Kazakhstan is on the way to implementing proactive services, which
means without citizens’ request and by the initiative of state bodies. For instance,
according to Egov.kz, the first proactive service of «Childbirth» was automated in
2019, the government sends a message with congratulations and proposes to parents
several services in one application without going to governmental agencies. This
proactive service includes formalization of governmental payment for childcare,
registration of a name for a child, receiving a birth document, activating a request
for future kindergarten, and registering a child’s living address. Before automating
this proactive service, people should collect documents and go to governmental
agencies for receiving these services. This one life case was analyzed by Egov.kz
project’s developers manually without implementing computerized decisions, but
in the future could be revealed by implementing big data analysis technologies,
particularly data lake technological solutions for data storing, processing, and
machine learning algorithms for data analysis.

In this literature review different researches on big data analysis technologies,
namely the data lake concept would be analyzed. It could optimize data storage,
and studies of how machine learning algorithms could be a great tool for data
analysis, particularly for making predictions and computer decisions. Through
some studies will be given definitions, main properties, and architecture of
existing data lake solutions. Also, the overview in this paper experiments shows
that machine learning algorithms were created and successfully implemented for
making judges’ decisions, predicting parking availability places, and potential
cardiovascular diseases.

The purpose of this literature review is to examine how to apply big
data analysis technologies in order to provide proactive public services via
e-government infrastructure in Kazakhstan. These findings potentially could
make easier the ways of receiving online public services for citizens, improve the
performance of e-government, and as a result increase positions of Kazakhstani
e-government on worldwide ratings.

E-government of Kazakhstan

The E-government of Kazakhstan could be used for implementing a
successful big analysis project for providing proactive public services. According
to Ospanova and Baimakhanova (2018), Kazakhstani e-government includes
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a variety of information systems, governmental databases and technological
solutions for providing public services to citizens via one window of Egov.
kz web-portal. Particularly the majority of all public services are available at
egov.kz, which therefore process by governmental agencies via their information
systems without direct interaction with citizens, thus it excludes possibilities for
bureaucracy and corruption. Since the creation of e-government in 2006 thousands
of state services in healthcare, education, labor, finance, entrepreneurship, and
others were automated, and now only by using Egov.kz mobile application
people can receive about 80 online services (Ospanova & Baimakhanova, 2018).
The Kazakhstani e-government project took 33rd place at the top countries
worldwide in «E-government development» ranking by the United Nations in 2016
(Muslimova & Alzhanova, 2015). Regarding the study of Amanbek et al (2020) in
2009 e-government had 10960 users, and in comparison, in 2018 the number
was raised dramatically to 8.6 million citizens, and moreover in 2020 quarantine
situation forced people to become online public services receivers due to restrictions
for offline visiting state centers. The sum of payments and transactions via e-gov.
kz platform was 18,5 billion tenge and the total number of provided services was
27,5 million in the context of 235 different types (Petrenko & Shevyakova, 2019).
This statistical data shows that the e-government of Kazakhstan daily consumes
and processes vast amounts of citizens’ personal data, which could be analyzed for
making predictions in order to provide proactive public services and assistance to
people in crisis cases. E-government systems and governmental databases could
be integrated with each other, so this mixed data collection with adoption of
predictive analytics technology will lead to enhancement of interactions between
government and citizens (Dawes et al., 2016). Thus, given above statistics could
be the proof of existing big data on e-government databases and that it has great
potential for making big data analysis.

Data lake concept

Many studies advocate that the data lake concept is the core architecture
for big data analysis projects because it could collect and match various types of
data immediately. As cited in Miloslavskaya and Tolstoy (2016), Dixon (2010)
described a data lake as a reservoir, which is filled with different types of water,
such as natural water, waterfall, glacial water, and everyone is able to taste, swim
or examine the chosen kind of water. According to Miloslavskaya and Tolstoy
(2016) data, a lake is a repository, which holds an immense volume of raw data,
which could be processed and analyzed in real-time. Khine & Wang (2018) and
many other studies divided big data into three main categories, such as structured,
unstructured, and semi-structured. Structured data includes database records,
which are mostly in written format. The next unstructured data are datasets,
which mostly raw data, which means it should be cleaned and prepared by
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algorithms, for instance, images and videos are good examples of unstructured
data. The last category is semi-structured, combining raw and read-on data,
which needs computer processing, for instance, it could be history from web
pages. Miloslavskaya and Tolstoy (2016) also defined a separate category of fast
data, which is data changing in real-time, such as for instance, information from
sensors, geo-location, and social networks. Moreover, the authors argued that for
the most effective and accurate predictive analysis fast data should be collected.

Many researchers support the view that the data lake concept is the most
appropriate architectural solution for gathering data, storing datasets, and
integrating diverse data sources. According to Mehmood et al (2020) conducted to
enhance the living standards of citizens by implementing disruptive technologies
in four smart cities. For their Data lake authors suggested using and analyzing
diverse types of data, such as data from traffic sensors, cameras, social networks,
policemen’s systems, geo-data, and weather conditions. The architecture and
description of fusing such varied data types are provided and could be used for
analog projects. As in the study of Hai, Geisler, and Quix (2016), they proposed
the data lake model named as «Constance», which according to authors could be
adopted into future projects.«Constance» data lake includes three stages of pre-
processing data, which are required for qualitative big data analysis. These three
processes of data enrichment includes requesting insufficient values, cleaning
incorrect ones and matching overlapping values. Liu et al (2020) proposed their
architecture of the data lake concept as a model for future projects. Also, in their
research authors conducted an overview of existing technologies for implementing
the data lake concept (names given in Figure 1). Additionally, Figure 1 fully
represents the architectural model of how they integrated technological components
with each other. Their model of data lake was aimed at the future inventory of
vehicles based on real-time information from car sensors, transportation systems,
and social networks. They stated that the model is scalable, which means the data
sources could be changed and added.
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Figure 1 — The architecture represents the data lake model.
IEEE. https://ieeexplore.ieee.org/abstract/document/9245460/

Machine learning technology

While previous research works support the view that the data lake concept
should be implemented for essential collecting, storing, and processing data, others
consider that machine learning algorithms could be implemented for big data
analysis, particularly for making computerized unbiased decisions and predictions.
Kleinberg et al (2018) proposed the model for making judges decisions regarding
being in jail or home for defendants pending a final court decision. Such millions
of human decisions are taken annually by judges, who potentially could have
personal preferences, although according to law it should be in consideration with
a peoples’ actions in a release. The model is based on initial triggers, such as the
severity of violence, absence of the previous crimes in a person’s past, random
assignment between judges and others, also this model could be improved for
future implementation. Study results were based on model simulations and show
that the crime rate could be decreased to 24.8 % without changes in the number of
prisoners and the same level of crime will be with decreasing prisoners to 42 %. Even
more, their machine learning model supposes that reducing the number of African
Americans and Hispanics in prison will lead to a decrease in all types of crime rates.

Materials and methods

Theoretical analysis of programs; network and artifact analysis; focus groups;
action research; observations; data orchestration processes and tools to centralize
the data in standard or relational database e-government; experiments; analysis and
synthesis of research papers; predictive modeling; research method of machine
learning algorithms in addressing classification and prediction problems.

13


https://ieeexplore.ieee.org/abstract/document/9245460/
https://ieeexplore.ieee.org/abstract/document/9245460/

Topatievipos ynuseepcumeminiy Xabapuwicot, ISSN 2959-068X.
Dusuka, MamemMamura HaHe KOMNbIOMeEPIIK 2blabiMoap cepusicol. Ne 2, 2022

Results and discussion

In Mehmood et al (2020) research of predicting parking availability places,
authors propose their «Cutler» named project, which is based on machine learning
algorithms coded on «Spark» programming language. The results of their research
showed that the problem of lack of parking places could be solved by machine
learning predictive analytics, which was based on traffic sensors, cameras, systems,
geo-data, and weather conditions. Regarding the research of Mainiet al (2018)
aimed at prevention of deaths from cardiovascular diseases by making predictions.
For this, the authors adopted their machine learning model, which gathered data
from patient’s medical history and clinical data and based on that, assisted doctors
to pay attention to such people. Mostly were used such factors as blood test, age,
blood pressure, cholesterol level and genetic predisposition. The study did not
provide the results of probabilities figures of correct diagnosis. Reviewed studies
confirm the hypothesis that machine learning technology could be implemented
in real cases of big data analysis for making predictions and automated decisions.

Conclusion

It is important to conduct research to determine whether big data analysis
technologies, such as data lake and machine learning could appropriately store,
analyze data and make predictions for further providing public services in
advance. Implementing big data analysis technologies from the perspectives of
overviewed different studies, these disruptive technologies could be effective
tools, particularly the data lake concept for collecting, storing, preparing data
and machine learning algorithms for making analysis, predictions. There was no
research in this area within Kazakhstan, but it is clear from the reviewed statistics
that the e-government process a huge amount of data there will be demand from
Kazakhstani citizens. Even only one proactive service of «Childbirth», which is
implemented manually, shows that it dramatically improves citizens’ experience
with e-government, although citizens have thousands of such life cases. Thus,
based on the research given above, it seems possible to implement data lake and
machine learning technologies for further predictive analytics and computerized
decisions to provide public services proactively. Such implementations will
improve citizens’ experience with e-government, which will lead to empowering
the status of Kazakhstani e-government in the world ranking.
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KA3AKCTAHHBIH 3JIEKTPOH/BIK YKIMETI APKBIJIBI BIG
DATA ANALYTICS TEXHOJIOTUSJIAPBIH EHI'I3Y APKBIJIbI
A3BAMATTAPFA TIPOAKTUBTI MEMJUIEKETTIK KbI3MET
KOPCETY ) KOHIHJE BOJI’KAY KOHE HIEINIMIEP KABBLUIJIAY

Yaken Oepexmepoi manday 6ouvihwa commi  HcoOaNapobly
Mmbicanoapvinvly  0ipi  KazakcmaunHoly  97eKmMpOHObIK,  YKiMemi  00/bin
mabwinadel. Byn ocobada spmypii aknapammuoix, ycylienep, MeMIEKemmix
Oepexmep basanapwl, a3amammapaa MemieKemmix Kvlzmem Kopcemyoiy
MexXHON02UANBIK wewimoepi oap. Memmexemmik Kpizmemmepoiy OHLAUH
opmamuinoa Kondicemimoi OOYbl A3aMAmmapaa JeKmpOoHObIK, YUDPIIbIK
KOManOanvl meein yColHyOblH apKacblHOa MyMKiH 6010bl. [Ipoepeccuemi
mypoe «DIeKmpoHObIK, YKIMem» MeMIeKem NeH a3amammapobly JCoHe
MemiekemmiK — opeandapovly  Oip-Oipiven  e3apa  opexemmecyiHiy,
aKnapammolK, MeXHONO2USIAPObIY  KOMeZIMeH OAapObly  JiCyUeniliciH
Kammamacul3 ememin 6ipmymac Mmexanuzmee aiuHaniobl. J{on 0cbl MeXanusm
MemieKkemmik opeandapea kezekmepoi azaumyaa HeoHe AHbIKMamanapobl,
pyKkcammapobl dicoHe m.6. anyobl JiceHinoemyee JicoHe dicedesdenmyee
MYMKIHOIK  OepOi. Byn 6eneiciz 3epmmey JicoHe YIKeH Oepekmepoi
manoay mexHoroSusNapsl HCaHa QYHKYUALapobl Keneume aia Ma OeeH
cypax 06010bl, co0aH Kellin onap 00aH 9pi KblaMem Kepcemy npozpeci
ywin nauoanaueiiaosl. byn maxanaoa memiexemmix  Kvizmemmepoi
npoaxmuemi mypoe Kepcemy yuiih 00aH opi OOIHCAMObL MALOAY HCOHE
KOMNBbIOMEPTCHOIPLICEH Wewimoep Yulin 0epekmep Kol MeH MAWUHATbIK,
OKbIIMY MEXHONO2USIAPbIH eH2i3y MyMKIHOIKMepi Kapacmulpbliaobl.

Kinmmi coz0ep: aknapammuix srcyiienep, yiKken maioay, oepexmep
KOpbl, HPOAKMUSMI Kbi3Memmep, MAUWUHALLIK, OKbIMY aleopummoepi,
MeXHON02UANAp, Oepekmep Ko, iCKe acbipy.
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MPOTHO3UPOBAHUE U IPUHATHUE PELLIEHUI 110
HNPEJOCTABJIEHUIO T'OCYJAPCTBEHHBIX YCJIIYT
I'PAYKKIJAHAM ITPOAKTHUBHO ITYTEM BHE/IPEHUS
TEXHOJIOT YA AHAJIMTUKU BOJIBIIIUX JIAHHBIX UEPE3
SJIEKTPOHHOE ITPABUTEJIBCTBO KA3ZAXCTAHA

OOHUM U3 NPUMePo8 YCNEWIHbIX NPOCKMO8 NO AHAIU3Y OGONbUIUX
OanHblx — sensemcss  DiekmpouHoe — npagumenvcmeo  Kazaxcmana.
Omom npoekm codepiicum paziuuHvle UHOOPMAYUOHHBIE CUCMEMBI,
2ocyoapcmeentvie 0a3bl OGHHLIX U MEXHOIOSUYecKUue peutenus O
OKA3aHUsi  20CYOApPCMEEHHbIX — ycaye — epaxcoanam.  [ocmynnocme
20CYOapPCMEEHHbIX  YCIye 6 OHAAUH-(hopmame CMALd  603MONCHOU
bnazodapsi npedocmasienuto  epaxcoanam LI Ha 6e3603me30HOU
ocHoge.  [locmenenno — DiekmpoHHOe — NpPAGUMENLCMEO — CMANLO
COUHBIM  MEXAHUSMOM ~ 83AUMOOEICMEUsL  20CYO0apCcmea U  epancoaH
U 20CY0APCMBEHHbIX OpeaHo8 oOpye ¢ OpYeOM, obecneuus ux
CO2NACOBAHHOCb ¢ NOMOWbIO  UHHOPMAYUOHHBIX — MEXHOLO2ULL.
Hmenno smom mexanusm no3604uUll COKpAmMums o4epeou 8 20COP2aHbl
U ynpocmums U YCKOPUMs NOJYVYEHUe CAPAGOK, PA3PEULCHULL U MHO2020
Opye02o. Dmo Obilo HeuzeecmHoe UCCIeO08AHUE U BONPOC O MOM, MOSYH
JIU MEXHONO02UYU AHAU3A OONLULUX OAHHBIX PACUUPUMb HOBble (DYHKYUU,
Komopule 3amem OyOym UCHOIb308AMbCSL O OAIbHEUUe20 Pa36umust
obcryxcusanus. B amoii cmamve 6y0ym paccmMompenvl 603MOAICHOCTU
6HEOPEHUsT 03€p OAHHBIX U MEXHONO2UU MAWUHHO20 00yYeHUus Ons
OanbHeluwell  NPOSHO3HOU — AHATUMUKU U KOMHbIOMEPUSUPOBAHHBIX
peutenuil 011 ynpescoaruje2o npedocmasierust 20Cy0apCmeeHHbIX YCaye.

Knrouesvle crosa: unphopmayuonnvle cucmemvi, 6OIbUWON AHANUS,
0asvl  OaHHBIX, NPOAKMUGHBIE CEPEUCHL,  ANCOPUMMbL  MAUUHHOO
00yueHUs, MEXHONIO2UU, 03ePO OAHHBIX, PEaTU3aAyULL.



Tepyre 07.06.2022 x. xi6epinzi. bacyra 30.06.2022 x. KOJI KOWBUIIBL.
DIEeKTPOHIBIK Oacma
8,05 Mb RAM
[TaptTe! 6acna Tadarsl 8,57. Tapansimer 300 nana. barace! kerniciM GOMBIHIIA.
Kommbrotepae 6erreren: 3. C. MckakoBa
Koppexrop: A. P. Omaposa
Tanceipsic Ne 3960

Cnano B Habop 07.06.2022 r. [Toanucano B neyats 30.06.2022 r.
DNEKTPOHHOE U3/1aHue
8,05 Mb RAM
VYenneu.. 8,57. Tupax 300 sx3. Llena goroBopHast.
Komnelotepnas Bepctka 3. C. Mckakoa
Koppexrop: A. P. Omaposa
3axa3 Ne 3960
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