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APPLICATION OF ADVANCED STATISTICAL SOFTWARE IN

RESEARCH AND EDUCATION
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Abstract. The purpose of this article is to analyze the potential of modern software tools to
enhance the quality of statistical research. In light of the growing volume of data and the increasing
demand for its rapid processing, the application of advanced statistical analysis technologies in
scientific and educational processes is becoming increasingly relevant. This study presents a
comparative analysis of software used by researchers and students of the National University “Yuri
Kondratyuk Poltava Polytechnic” in conducting statistical research and studying the discipline
“Statistics . The functional capabilities and application features of XLSTAT, Minitab, and Wizard in
various fields of data analysis are examined, along with examples of their practical use. Particular
emphasis is placed on the comparative analysis of the key characteristics of these programs, allowing
for the identification of their advantages and limitations depending on the specifics of research. The
findings contribute to an informed selection of appropriate software for statistical analysis in
scientific work and education. Future research may focus on evaluating the effectiveness of XLSTAT,
Minitab, and Wizard in different subject areas and developing recommendations for their optimal
application.

Key words: statistical analysis, software, XLSTAT, Minitab, Wizard, data processing,
educational process, scientific research, comparative analysis, efficiency, modern technologies.

Introduction.

Statistical research has always been the basis for making management decisions
at different levels: at the level of business entities and at the state level. The quality,
reliability, accuracy, and timeliness of information support determine the effectiveness
of managing business processes and socio-economic development [1]. In the context
of growing data volumes, the analysis of which is necessary for making effective
management decisions, the issue of using the latest technologies in statistical research
is becoming relevant. Global digitalization, characterized by the intensification of the

use of modern information technologies in all industries, has led to a decrease in the
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effectiveness of traditional methods of substantiating management decisions. This
requires researching the capabilities of modern technologies to improve the efficiency
of statistical research.

Main part.

1. Literature review

The relevance of the issue of conducting effective statistical research as the basis
for high-quality information support at various levels is confirmed by active research
by scientists. The issue of using statistical tools in financial (crypto) markets is
discussed in [2]. The authors of the study [3] prove that statistics plays an important
role in decision-making, including in the development of pharmaceutical products.
Scientists pay great attention to ensuring the confidentiality and integrity of
information as the basis for the reliability of statistical research. The paper [4] focuses
on the formation of an effective mechanism for countering threats in the information
sphere. The study presents a model of effective management based on the protection
of information resources using advanced technologies. The problem of protecting
business information resources is revealed in the works of foreign scientists [5].

Ukrainian scientists are actively researching the issues of information support for
the functioning of business and the state. As noted by the authors [6], the process of
digitalization is an innovative element in improving the information and analytical
support of the management system of business structures. In the context of the
development of the global digital ecosystem, scientists are considering the problem of
increasing the level of management efficiency by identifying strategic tools for
improving information support processes [7, 8].

Noting the role and importance of existing scientific research on information
support for statistical research, it is quite obvious that in modern conditions, increasing
the level of efficiency of statistical data processing is indisputable. The purpose of the
study is to investigate the possibilities of using the latest technologies to improve the
quality of statistical research.

2. Research methodology

The research is based on the analysis of the software used by scientists and
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students of National University “Yuri Kondratyuk Poltava Polytechnic” in the process
of research and education. In particular, the tools XLSTAT, MiniTab, Wizard for
conducting statistic research in different fields will be considered in detail.

3. Research results

Advanced technologies are significantly changing the landscape of statistical
research by helping scientists and analysts discover relationships, make predictions,
and use large amounts of data more efficiently. In particular, machine learning
methods, such as neural networks, decision trees, and others, allow analyzing large
amounts of data to identify complex relationships and patterns that may go unnoticed
using traditional analysis methods [9]. NLP technologies allow analyzing textual data,
such as customer reviews, social media, news, etc., to obtain insights, thematic
analysis, and sentiment detection. With the help of Big Data processing technologies
such as Hadoop and Spark, researchers can efficiently analyze large amounts of data
from various sources, including structured and unstructured data. Blockchain
technology can ensure the security and integrity of data, which is an important aspect
in statistical research, especially when it comes to handling sensitive or personal data.

These technologies help statisticians and researchers to get more information from
data that was previously inaccessible or underestimated. They make analysis more
accurate, faster, and more convenient, which contributes to the development of modern
science and technology.

Modern computer classrooms were opened at National University “Yuri
Kondratyuk Poltava Polytechnic”, which allow using the latest technologies in
statistical research [10].

In particular, researchers and students have the opportunity to use the XLSTAT
program. In general, XLSTAT is a powerful tool for performing various statistical
analyses and research and is widely used in scientific, business, and other fields.
XLSTAT provides a wide range of statistical methods, including descriptive analysis,
correlation analysis, analysis of variance, regression analysis, factor analysis, cluster
analysis, and many others. XLSTAT allows you to efficiently analyze large amounts

of data using optimized processing algorithms and built-in tools for processing Big
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Data. The software provides user-friendly data visualization tools such as graphé,
charts, histograms, and others to help analyze data and identify patterns and trends.
One of the key features of XLSTAT is its ability to integrate with Microsoft Excel,
which allows you to use the powerful features of Excel in combination with the wide
range of statistical methods of XLSTAT [11]. Example of using XLSTAT for

probability distribution is shown in Figure 1.
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Figure 1 — Distribution of the normality of the distribution of values

Minitab is another popular statistical analysis software package that is widely used
in research and education at National University “Yuri Kondratyuk Poltava
Polytechnic” [12]. It has a number of tools and functions that allow you to analyze
data, perform statistical tests, build models, and visualize data. For example, it has a
module for Survival Analysis that allows you to estimate the time to event using

methods such as Kaplan-Meier curves and the Cox model. Minitab includes tools for
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working with the requirements of quality standards and regulations such as ISO, Six
Sigma, and more. Using these tools helps ensure that production processes meet quality
and efficiency requirements. To study trends and predict future values, Minitab
provides time series analysis tools that help you identify seasonality, cyclicality, and
other characteristics in time data [13]. Using the optimization methods available in
Minitab, you can determine the optimal process parameters to achieve certain goals,
such as minimizing costs or maximizing production capacity.

Minitab is easy to use for users of different levels: both for students who have just
started studying statistics and do not yet have deep knowledge of statistics, and for
advanced users. It provides an interface with graphical elements and reference
materials that helps to perform complex statistical analyses without the need for
programming or deep theoretical knowledge.

An example of using Minitab tools to perform correlation and regression analysis

is shown in Figure 2.
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Figure 2 — The results of the correlation and regression analysis, presented in

the form of a Matrix Plot

“Wizard: Statistics & Analysis” is a statistical program designed to make the
analysis of multidimensional data easier, more accurate, and more diverse. You don't

need to put much effort into analyzing a set of information because this program
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automatically reports on a large number of indicators. In addition, these statistical
reports are accompanied by interactive graphics. Wizard is built on the basis of images
of statistical values. Innovative graphics help to quickly understand the data and
explain statistical concepts. Wizard is convenient for students who do not yet have in-
depth knowledge of statistics or programming, as it provides the ability to perform data
analysis without having to manually configure each step of the process. The Wizard's
multi-core processor delivers results in a flash. You can compare averages using the t-
test or curves using the log-rank, check the distribution for normality using the Shapiro-
Wilk test, and more [14]. Wizard is used in many fields. Medical scientists can predict
key probabilities using logistic, negative binomial, and proportional hazards models.
Marketers can predict consumer choices using multinomial regression.

To make it easier to work with statistical indicators, Wizard supports both
independent data entry and import of data from other programs, including the following
file formats: Microsoft Excel (.xlIs/.xIsx), Numbers (.numbers), JSON (.json), SQLite
(.sqlite), DBF (.dbf), Microsoft Access (.mdb/.accdb), and others.

An example of using the Wizard program when grouping a statistical population
is shown in Figure 3.

An overview of the latest software for statistical research is the basis for the
following review. First of all, for the purpose of grading the degree of expediency of
use in a particular area. Let us emphasize the key differences between XLSTAT,
MiniTab, and Wizard programs identified in the course of the study. First, it is the
interface. XLSTAT integrates with Excel, so users who are accustomed to the Excel
environment can easily adapt to using XLSTAT. Minitab has its own graphical
interface and sophisticated tools.

The Wizard is characterized by an interactive graphical interface that guides the
user step by step through the data analysis or analytical task. Secondly, the programs
differ in terms of the appropriateness of their use, taking into account the tasks to be
solved. XLSTAT is appropriate for use in research and education to perform various
types of statistical analysis in the Excel environment. Minitab is often used in industrial

engineering research, as well as in industries where complex statistical analysis is
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required. Wizard is characterized by a simple interface for users with different levels
of expertise in statistics and therefore can be used with equal effectiveness both in the
educational process and in conducting complex statistical research. In general, each of
these programs has its own features and advantages, and the choice between them

depends on the specific needs of the user and the context of use.
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10 s MpubyTok, THC. rpH < 200 (0 records)
-292 < MpubyTok, Tuc. rpx < 10 (0 records)
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Figure 3 — Grouping data with the Wizard tool
)
Conclusions.

In summary, the deepening of digitalization processes creates a number of
undeniable opportunities, including for statistical research. The need to ensure the
efficiency of processing large amounts of information actualizes the issue of using the
latest technologies for statistical analysis and research in various fields. The given

description of the programs used in the educational process of National University
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“Yuri Kondratyuk Poltava Polytechnic” will allow the interested peoples to make a
choice about their application in their own activities. Prospects for further research are
to grade the XLSTAT, MiniTab and Wizard programs according to the degree of

expediency of their use in a particular field.
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Anomauia. Memoro cmammi € aHaniz MONCIUBOCMEU BUKOPUCIAHHSA CYYACHUX NPOSPAMHUX
3ac00i8 011 NiOGUWEHHsT AKOCMI CIMAMUCMUYHUX 00CHiodCceHb. B ymosax 3pocmarouux obcszie
inpopmayii ma neobxionocmi ii onepamugHoi 0O6POOKU aAKMYANbHUM € 3ACMOCYBAHHS NEPeOOBUX
MEeXHON02I CIMAMUCIMUYHO20 AHANIZY 8 HAYKOBUX I 0C8IMHIX npoyecax. Y 00cniodiceHHi 30ilCHeHO
NOPIBHANbHULL  AHANI3 NPOSPAMHO20 3a0e3NeYeHHs, WO BUKOPUCTNOBYEMbCA HAYKOSYAMU MdA
cmyoenmamu Hayionanvnozo ynisepcumemy «Ilonmaecvka nonimexwixa imeni IOpis Konopamioxay
ni0 4ac 6UKOHAHHA CMAMUCMUYHUX O0CHiONceHb. Pozensnymo @ynxyionanvni moocaiusocmi ma
ocobnusocmi 3acmocyeanus npoepam XLSTAT, Minitab i Wizard y piznux cgepax ananizy oauux,
HAaBeo0eHo Npuxiadu ix npakmuuno2o euxopucmauts. Ocobausy yeazy NpuoileHO NOPIGHAHHIO
KAI0YOBUX XAPAKMEPUCIUK 3A3HAYEHUX Npocpam, Wo 0d€ 3MO2y BU3HAYUmMU iX nepegazu ma
obMedicenHs 3anedcHo 8i0 cneyugiku oocnioxcenb. Ompumani pe3yromamu  CHPUSIMUMYMb
VCBIOOMNIEHOMY BUOOPY 8i0N0BIOHO20 NPOSPAMHO20 3a6e3nedenHs 01l CMAMUCMUYHO20 AHANIZY 8
HayKoeill OisiibHocmi ma oceimHbomy npoyeci. Ilooanvwi OocniodcenHs Moducymo Oymu
30cepedaceni Ha oyinyi epexmusnocmi euxopucmanus XLSTAT, Minitab i Wizard y pisnux
NpeoOMemHUX 2ay3saX ma po3pooieHHi peKOMeHOayiti Wooo iX ONMUMATILHO20 3ACMOCY8AHHS.

Kniouogi cnosa: cmamucmuunuil ananis, npoepamue sabesnevenns, XLSTAT, Minitab, Wizard,
00podKa Oanux, oc8imHill npoyec, HAYKO8i 00CNIONCEHHS, NOPIGHANLHUL AHANI3, eeKMUBHICMb,
CYYACHI MEeXHO02II.
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