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CORRELATION AND REGRESSION ANALYSIS FOR BIG DATA PROCESSING

Abstract. In this article, we looked at the concept of big data, as well as some of its various possibilities and
problems. In this article, we discussed big data in general, as well as some of its general characteristics. After examining
the importance of big data and its management in organizations and the value it can add, we discussed large data analytics
as an option for managing data and extracting important information from such large amounts of data. Association rules,
clustering and decision trees were covered. However, with a huge amount of data, performing typical analytics is not
enough. Thus, in the article we discussed various technologies and made data prediction using correlation and regression
analysis. This facilitates the storage of large data as well as parallel processing. We looked at the problems encountered
when working with big data, and still need further research. Future research may include the use of big data analytics
methods discussed in real business situations in organizations facing big data problems. In addition, the problems
associated with the big data previously discussed can be examined or studied in more detail.

Key words: correlation, regression, big data, technologies, processing, analysis.

Introduction.

We cannot even imagine a world without data storage; a place where every detail about a person or
organization, every transaction made, or every aspect that can be documented, is lost immediately after use.
Thus, many organizations in the world will lose the ability to extract valuable information and knowledge,
conduct detailed analysis, and provide new opportunities and benefits.

Data is an essential part of our lives, and the ability to store and access such data has become a crucial
task which we cannot live without. Anything ranging from customer names and addresses, to products
available, to purchases made, to employees hired, etc. has become essential for day to day continuity. Data is
the building block upon which any organization thrives.

Currently, many companies compete with each other by increasing the volume of processing big data,
as the consumers of their software grow every year. This leads to the fact that software development companies
must improve the processing of big data. Today the processing of large data and ensuring the safety and storage
of them in a safe place is very important for everyone, the solution of such a task must be fast and reliable[1].

Now imagine the extent of details and the surge of data and information provided nowadays through the
advancements in technologies and the internet. With the increase in storage capabilities and methods of data
collection, huge amounts of data have become easily available. Every second, more and more data is being
created and needs to be stored and analyzed in order to extract value. Furthermore, data has become cheaper
to store, so organizations need to get as much value as possible from the huge amounts of stored data. Accord-
ing to Gruenspecht, there has been a tremendous surge in the use of digital storage, as well as a drop in its
price within the last twenty years. This has eliminated the requirement of clearing out previous data, increased
the storage of metadata, or data about the data, as well as made backup storage a common practice against data
loss. Additionally, companies and individuals possess more technologies and devices which create and capture
more data in different categories. A single user nowadays, can own a desktop, laptop, smartphone, tablet, and
more, where each device carries very large amounts of valuable data.

The term "Big Data" has recently been applied to datasets that grow so large that they become awk-
wardto work with using traditional on-hand database management tools. They are data sets whose size is
beyond the ability of commonly used software tools and storage systems to capture, store, manage, as well as
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process the data within a tolerable elapsed time. Big data also refers to databases which are measured in
terabytes and above, and are too complex and large to be effectively used on conventional systems.

Big data sizes are a constantly moving target, currently ranging from a few dozen terabytes to many
petabytes of data in a single data set. Consequently, some of the difficulties related to big data include capture,
storage, search, sharing, analytics, and visualizing. Today, enterprises are exploring large volumes of highly
detailed data so as to discover facts they didn’t know before. Business benefit can commonly be derived from
analyzing larger and more complex data sets that require real time or near-real time capabilities, however, this
leads to a need for new data architectures, analytical methods, and tools. In this section, we will discuss the
characteristics of big data, as well the issues surround storing and analyzing such data[2].

Big data characteristics.

Big data is data whose scale, distribution, diversity, and/or timeliness require the use of new technical
architectures, analytics, and tools in order to enable insights that unlock new sources of business value. Big
data is characterized by three main features: volume, variety, and velocity. The volume of the data is its size,
and how enormous it is. Velocity refers to the rate with which data is changing, or how often it is created.
Finally, variety includes the different formats and types of data, as well as the different kinds of uses and ways
of analyzing the data[3].

Importance of managing big data

There are five broad ways in which using big data can create value. First of all, big data can unlock
significant value by making information transparent and usable at a much higher frequency. Second of all, as
organizations create and store more and more transactional data in a digital form, they can collect more accurate
and detailed performance information on everything from product inventories to sick days. This can therefore
expose variability in the data and boost performance.

Third of all, big data allows a narrower segmentation of customers and therefore much more precisely
tailored products or services to meet their needs and requirements. Fourth of all, sophisticated analytics per-
formed on big data can substantially improve decision making. Finally, big data can also be used to improve
the development of the next generation of products and services. For example, manufacturers are currently
using data obtained from sensors which are embedded in products to create innovative after-sales service of-
ferings such as proactive maintenance, which are preventive measures that take place before a failure occurs
or is even noticed by the customer[4].

Big data analytics

Big data analytics is where advanced analytic techniques operate on big data sets. Analytics based on
large data samples reveals and leverages business change. However, the larger the set of data, the more difficult
it becomes to manage. Sophisticated analytics can substantially improve decision making, minimize risks, and
unearth valuable insights from the data that would otherwise remain hidden. Sometimes decisions do not
necessarily need to be automated, but rather augmented by analyzing huge, entire datasets using big data
techniques and technologies instead of just smaller samples that individuals with spreadsheets can handle and
understand [5]. Therefore, decision making may never be the same. Some organizations are already making
better decisions by analyzing entire datasets from customers, employees, or even sensors embedded in products
. In this section, we will discuss the data analytics lifecycle, followed by some advanced data analytics meth-
ods, as well as some possible tools and methods for big data analytics in particular [6].

Advanced data analytics methods

With the development of technology and the increase in the number of data coming into and out of
organizations from daily organizations, the need has emerged for faster and more efficient ways to analyze
such data. Having a pile of data on hand is not enough to make effective decisions at the right time. As recog-
nized by world scientists, the data obtained should not only be accurate, consistent and sufficient for making
fundamental decisions, but also should be integrated and subject-oriented, as well as unstable and variants with
time. New tools and a razor algorithm have been developed for developers of solutions to automatically filter
and analyze these diverse data pools[7].

Data analytics is the process of applying algorithms in order to analyze sets of data and extract useful
and unknown patterns, relationships, and information . Furthermore, data analytics are used to extract previ-
ously unknown, useful, valid, and hidden patterns and information from large data sets, as well as to detect
important relationships among the stored variables . Thus, analytics have had a significant impact on research
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and technologies, since decision makers have become more and more interested in learning from previous
data, thus gaining competitive advent age.

Nowadays, people don’t just want to collect data, they want to understand the meaning and importance
of the data, and use it to aid them in making decisions. Data analytics have gained a great amount of interest
from organizations throughout the years, and have been used for many diverse applications. Some of the ap-
plications of data analytics include science, such as particle physics, remote sensing, and bioinformatics, while
other applications focus on commerce, such as customer relationship management, consumer finance, and
fraud detection[8].

Big Data Challenges

Several issues will have to be addressed in order to capture the full potential of big data. Policies related
to privacy, security, intellectual property, and even liability all need to be addressed in a big data world. Or-
ganizations need to put the right talent and technology in place, as well as additionally structure workflows
and incentives to optimize the use of big data. Access to data is critical, and companies will need to increasingly
integrate information from multiple data sources, often from third parties or different locations. Furthermore,
questions on how to store and analyze data with volume, variety, and velocity have arisen, and current research
lacks the capability for providing an answer.

Consequently, the biggest problem has become not only the sheer volume of data, but the fact that the
type of data companies must deal with is changing. In order to accommodate for the change in data, the ap-
proaches for storing data have changed throughout the years. Data storage started with data warehouses, data
marts, data cubes, and then moved on to master data management, data federation and other techniques such
as in-memory databases. However, database suppliers are still struggling to cope with enormous amounts of
data, and the emergence of interest in big data has led to a need for storing and managing such large amounts
of data. Several consultants and organizations have tried coming up with solutions in order to be able to store
and manage big data. Therefore, analytics recommends that organizations carefully study the following aspects
regarding proposed solutions for big data before taking one:

* Can this solution deal with different data types, including text, image, video and sound?

* Can this solution deal with disparate data sources, both within and outside of the organization's envi-
ronment?

 Will the solution create a new, massive data warehouse that will only make existing problems worse,
or will it use metadata and pointers to minimize data replication and redundancy?

* How can, and will, the solution present findings back to the organization, and will this only be based
on what has already happened, or can it predict with some degree of certainty what may happen in the future?

» How will the solution deal with back-up and restore of data? Is it inherently fault tolerant and can more
resource easily be applied to the system as required?

Correlation regression analysis is one example that includes methods and analyzes of processing big
amounts of data. This problem is solved by using an adequate regression model using the existing and new
technology algorithms. The regression model is an equation in which the variable explained is represented as
a function of the explanatory variables[9].

Statistical relationships between variables can be studied, methods of variance, correlation and regres-
sion analysis. The methods of analysis of variance establish the presence of influence given factor on the
studied process. Correlation analysis allows you to evaluate the strength of such a relationship, and the methods
of regression analysis, you can select a specific mathematical model and evaluate its adequacy. Correlation is
a consistent change in features reflecting the fact that the variability of a single trait is in accordance with the
variability of the other. Pair correlation studies the relationship between two random variables, multiple - be-
tween a large number of quantities[10]. The main task of the correlation analysis is to identify and evaluate
connections between random variables, the main task of regression analysis - establishing the form and
studying the relationship between random variables. (Figure-1)
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Correlation analysis
solvable questions

7 7

Is there a relationship between How strong is the connection
phenomena? between

Regression analysis
solvable questions

7 7

What is the nature of the relationship Construction and research
between phenomena? regression model.

Figure-1.

Elements of correlation analysis. Let be (X,,V,),...(X,,Y,) sampling volume N, from observations

of a random variable (&,77), having two-dimensional normal distribution. Depicting the elements of the sam-

ple points in the Cartesian coordinate system, we get the diagram scattering or correlation field. Sometimes by
type of correlation Is there a relationship between phenomena? How strong is the connection between phe-
nomena? What is the nature of the relationship between phenomena? Construction and research regression
model. Fields can be made an assumption about the presence and nature of the relationship between

random variables & and 7].

The sample ? correlation coefficient is called the number
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In practice, the task of checking is of great interest hypotheses about the significance of the correlation
between random quantities, i.e. the significance of the deviation of the correlation coefficient from zero.
Let be rg, -selective correlation coefficient. With a given level of significance ¢ hypothesis is tested

H, : r = Oabout equality to zero theoretical correlation coefficient. If the null hypothesis is rejected, then talk
about the significance of the correlation coefficient, and mean that random variables & and 7 correlated. If a

the null hypothesis is accepted, then the correlation coefficient is insignificant, and random variables & and 77
uncorrelated. Criterion statistics is

N n-2
obs. — "sel. 2
1- Feel.
Located, t, =1t(100%%, n—2) - the value of the percentage point distribution of student with
—n-2

2
(n—2) degrees of freedom. Decision making scheme is as follows:

. n-2
)

coefficient is not significant, & and 7] uncorrelated,

. n-2
< 1- l‘sle..

nificantly different from zero, & and 77 correlated [11].

- if <t

. _» then there is no reason to reject null hypothesis, correlation
—:n-2
2

|t0bs| =

>t

= ta
Zon-
2

- if |tobs| =

then the hypothesis is rejected, and correlation coefficient and sig-
2

Statement of the problem of correlation analysis.

Assuming that (X, ¥;),.-.(X,, Y, ) - selection of observations of random variable (&,77) having a two-
dimensional normal distribution, calculate the sample coefficient correlations and at a given level of sig-
nificance & = 0.05check the hypothesis of zero theoretical correlation coefficient.

X; 1,37 0,11 1,56 -0,11 0,23 -0,76 -0,13 -0,64 -0,46 -0,88
Y, 0,08 0,64 1,59 1,75 0,74 0,89 1,44 0,72 1,26 0,03
-0,56 1,28 1,16 -0,30 -0,31 1,13 -0,17 0,60 -1,16 2,65 1,55
0,92 0,51 0,52 0,43 1,06 0,47 0,11 1,27 1,33 0,32 1,48
0,29 -2,16 -0,77 0,93 0,01 -1,56 1,59 -1,13 -1,74
1,61 1,47 0,98 0,54 0,59 0,34 0,17 0,20 0,27
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Selective correlation coefficient:

1< - —
*zxi Yi —X-Yy i -1,37-0,08 +...+ (-1,74) - 0,27 - 0,05-0,79
Fy, = = ~ 30 ~0,08
S 112-052 o
Sy Sy
Hypothesis is tested H, :r =0.
Criterion statistics is:
|tobs| =l n _22 ~ 0’08 . 30-2 5~ _014-
~ Tsel.. 1_(_ 0’08)

Find the value of the percentage distribution point of student t, .,  =1(2,5%, 28) ~ 2,048. Insofar
~—.30-2

as, tob5| ~ |— 0,4| <1 02508 = 2,048, then there is no reason to reject null hypothesis Hand the correlation

coefficient is not significant, & and 7] uncorrelated,

Linear regression analysis. Often it is necessary to determine how does the observed random
variable depend on one or several other quantities. Regression analysis - the math section statistics, studying
the relationship between the dependent variable and one or several independent variables.

Observed values (X, Y;),...(X,,Y,) two-dimensional random magnitudes &, 7. The dependence of

the random variable 77 is investigated, from random variable & .
In the general case, the regression model is:

y= f(X, ﬂoiﬂl’ﬂk)

Options f,, B, B, -called regression coefficients. One of the objectives of the regression analysis is to

estimate the coefficients regression. For estimating regression coefficients, as a rule, the least squares method
is used: as estimates accepted values of parameters that minimize the amount squared deviations of observed

values Y, from y, = f(X;, By, 5., b)), (1=1..n) ie. the least squares method is based on minimization

sums of Squares:
n

n ~2
Zgiz =) Y=Yy, = min
i 1

i=1 i=!

If we assume that the relationship between variables is linear, then the corresponding regression model is:
y =5+ 5iX,

where S, and f, - linear regression coefficients. For a linear regression model, the minimization
problem is:

angiz :iyi — B _ﬂlxiz — min
i1 i1
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A 4

Figure-2

Figure -2 shows deviations &, =Y, —Y;,i =1...n.
A necessary condition for the minimum of the function of two variables /3, and S, is the

equality of its partial derivatives by S, and f, zero:
n
in (Vi =B = By) =0,
i=1
n
Z(yi_ﬁlxi _ﬁo) =0.
i=1

The solution of the system gives the desired estimates of the linear coefficients regressions:

X

el.

b0=y_rs

S
b, =r S—y

sel.
X

here b, and b, - ratings 3, and f3, respectively[12].

Conclusion

In the article we solved the problem of correlation analysis by iteration and found the sample correlation
coefficient. Considered creation of a regression model as an iterative process. In the article carried the meth-
ods of desigion concrete tasks, developes and solves a linear regression equation.This process is aimed at
finding effective independent variables, to explain the dependent variables that we are trying to model by
starting a regression tool.

In the article we tried solve very inportant problem of processing large amount data, becouse ana-
lyzing large amounts of data requires technology and means of implementing high-performance computing.
Main factors problems are, first of all, complexity and in the second - physical volume information collection.
Large amounts of data cause problems in the formation of information resources from such data[13].
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banakaesa I'.T., [lapkenbaces J[.K.

YJiikeH KoJieM/Ii 1epeKTepai oHey YIIiH KOPPeJIsSIUsJIbIK KoHE PerpeccusiIbIK TAJIay kKacay

Tyitingeme. Makanama 0i3 yIKeH KeleMAi AepeKTep TYKBIPBIMIAAMACHIH JKOHE OHBIH TYpJIi MYMKIHIIKTEpi MEH
TYBIHJAUTHIH KUBIHIBIKTAPAbI KapacTeIpbIK. COHBIMEH KaTap 013 Makanaaa yJIKeH KoJIeM/Ii AepPEeKTep il TOJIbIFbIMEH Tajl-
KbLIal, OHbIH OPTaK CUMAaTTaMallapblHa TOKTAIABIK. YJIKSH KOJIeMJi IePeKTepIiH MaHbI3AbLIBIFBIH 3ePTTCH Kelle KOHE
OHBIH YibIMIap/Ia OacKapyIblH KYHABLUIBIFBIH €CKepill, 013 YIKeH KOJIeM/Ii IepeKTepAeH MaHbI3/Ibl AKAPATTHI ally HKOHE
oHbI OackapyFra Tanuay xacaabik. CoHaii-aK, yilbIMaap epexenepi MeH Kiactepiey, MIenry KOJIAaphl 1a TaIKbUIAH/IbI.
Amnaiifa, YIIKeH KeJIeMIi IepeKTepMeH KaparmaibiM Tajay JKeTKUTIKCi3, COHIBIKTaH 013 MaKatana Typili TeXHOJIOTAsIIapFa
JKYTIHII, IEPEeKTepre KOPPEIAIUIIBIK KOHE PErPECCHsIIBIK Talaayiap MeH OobKamaap Kacaabik. By yikeH keixeMai
JepeKTep/Ii OoJDKal, cakTayra *KOHEe Mapajliell OHAeyre MyMKIHIIK Oeperi. OHIey Ke3iHIer! TybIHAaUThIH KUBIHIBIK-
TapFra TOKTAJIBII JKOHE aJIJIaFbl YaKbITTa YIKCH KOJEM/I IEPEKTEPMEH JKYMBIC Kacay bl 3ePTTCY/II KaIFaCThIPY/Ibl KAXKET
eremi3. bonarak 3eprreynepimi3 yIKeH KeJeM/Il IepeKTepre Taljay *KacayAaH, HAKThl OM3HEeC CallaChIHaFbl TaJKblia-
HATBIH MOCeJIeNiep MEH YJIKeH KOJIeM Il ICPEKTEPMEH Ke3IeCeTiH YHBIMAAP IbIH KUBIHIBIKTAPBIH 3¢PTTCYICH TYPYhI MYM-
KiH. AJIJIaFbl yaKbITTa OCBIFAH JCHIH YJIKCH KOJIEM/l IepeKTepMEH OaiIaHbICThI TAJIKbUIAHFAH MOCeIeep KeHIHEeH 3epT-
TEJIII, TONBIFBIMEH KAPaCThIPBUIATHIH O0JIA/IBI.

Kinrrik ce3aep: koppensius, perpeccus, YJIKEeH KeJIeM/Ii epeKTep, TEXHOIOTHsIAp, OHICY, Taaay

Banakaesa I'.T, Hapkenbaes JI.K.

KoppeasinnoHHO-perpeccHOHHBIN aHAJM3 A1 00pad0oTKM 00IbIIMX JAHHBIX

Pe3iome. B craThe MBI paccMOTpeNy KOHIENINIO OOJBIINX JaHHBIX, & TAK)KE HEKOTOPHIE €€ Pa3IMYHbIe BO3MOX-
HOCTH U NIpo0JieMBbl. B cTaTthe MBI 00CY TN OOJIBIINE JaHHBIE B LIEJIOM, A TAK)KE€ HEKOTOPBIE U3 €ro O0IINX XapaKTepu-
CTHK. I/ISy‘II/IB Ba)KHOCTB OOJIBIIIHX JaHHBIX 1 UX YIIPABJICHUA B OpTraHU3aluAX U HEHHOCTH, KOTOPYIO OH MOXET }:[O6aBI/ITI),
MBI 00CYIMIIH OOJIBLIYIO AHAJTUTUKY JJAHHBIX KaK OIIHIO JUIS YIIPaBIeHUs JAHHBIMH M U3BIICUSHHUS BXKHOU HHpOpMaIuu
M3 TaKHUX OOJBIINX 00HEMOB JaHHBbIX. briu oxBaueHbI IpaBujia aCColUalu, KJacTepusannd U 1€peBbia pemeHI/Iﬁ. O}:[-
HaKO, C OTPOMHBIM KOJIMYCCTBOM NAHHBIX, BBITIOJITHUTHh TUIIMYHYIO aHAJIUTUKY HEAJOCTATOYHO. Taxum 06pa30M, B CTaThbC
MBI O0CY/IMIIN Pa3IMYHbIC TEXHOJIOTHH M CAETAIH MIPOTHO3 AAHHBIX C MOMOIIBI0 KOPPEISIIMOHHO-PErPECCHOHHOTO aHa-
nm3a. OTo 0bJerdaeT XpaHeHne OOJNIBIINX JaHHBIX, a TAKXKE MapaiedbHyo 00paboTKy. PaccMoTpeny mpobieMbl, BO3HH-
Karomue npyu padoTe ¢ OONBIIMME JaHHBIMH, U BCE €IlIe Hy’)KAaeMcs B JalbHEHIINX HccleioBaHusIX. bynymue nceneno-
BaHMS MOTYT BKJIIOYATh MPUMEHEHHE METO/I0B OOJIBINON aHATMTUKH JaHHBIX, 00CYXK/1aeMBIX B PeaJIbHBIX OM3HEC CUTYa-
IIUSIX, B OPraHU3alMsX, CTAIKUBAIOIIUXCS ¢ OOJBIIMMU MpobaeMaMH ¢ JaHHBIMHA. Kpome Toro, mpo0iemsl, cBS3aHHBIE C
OOJIBIIMMH JTAHHBIMH, paHee 00CYKAaBIINMHUCS, MOTYT OBITh PACCMOTPEHBI MIIM U3y4IeHBI O0Jiee TOAPOOHO.
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DEVELOPMENT OF A SIMULATION MODEL FOR ASSESSING THE RISK OF INTRODUCING
IT PROJECTS IN THE ENTERPRISE

Abstract. This article discusses the problem of assessing the risks arising from the implementation of IT projects
in enterprises. A simulation model is proposed that implements the risk assessment of the implementation of IT projects
in an enterprise, based on the most significant economic indicators and the Monte Carlo method.
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