257 338.482

Matrices as a Data Coordination Tool in Service Research
Tashyan Mariam
DOTL: https://doi.org/10.58726/27382915-2026.1hs-185

Key words: Matrix, Service, Data Collection, Correlation Matrix, Data Evaluation, Data
Presentation

Introduction: For service providers, obtaining reliable information about market
characteristics is the primary condition for service activity. There are two groups of methods that
are appropriate to use both in other fields of science and when obtaining information in the field of
services: quantitative and qualitative. The first are designed to determine the average, accurate
indicators characterizing the behavior of potential consumers, the second are focused on clarifying
the reasons behind customer actions. The choice of methods is always determined by the company's
goals. The implementation of marketing research methods in the service helps enterprises to adapt
their activities to the dynamics of the market and the wishes of consumers. Such flexibility quickly
pays off in the form of high profits and an excellent reputation for the company in its field.
However, the above methods, despite being up-to-date, have a low efficiency ratio. In the 21
century, in service, it is necessary to apply new methods and marketing tools to meet the ever-
changing demands of customers, which our research is aimed at.

Main Research. In order to solve the research problems, a phased research was carried out,
which is presented in 3 parts: A, B, C.

A) Data collection and processing in service research

Data collection in service research is carried out using different methods and research tools.
Studying the studies of both local and foreign researchers, it became clear that mostly quantitative
and qualitative studies are used in these studies, after which they are subjected to evaluation and
data processing in laboratory conditions using various methods. The latter is time-consuming and a
double process.

The goal of any empirical analysis, whether quantitative or qualitative, is to find meaningful
patterns in the data. The word “meaningful” here refers to the fact that each analysis must answer
the research question. The above is true for all types of data, including quantitative data, e.g. survey
data, annual reports, etc., and qualitative data, such as expert data, interviews, data from various
studies, etc. Data must be processed to find meaningful patterns. A common way to do this is to
classify the raw data. When doing quantitative research, we make calculations using numbers to
identify patterns based on categories. This is possible because we have numbers that we can use to
perform arithmetic operations. When conducting qualitative research, we process spoken texts to
make sense of patterns based on categories. This is possible because we have words and sentences
that we can categorize and interpret. We can, for example, find out whether the answers to a
running question reflect the same meaning or not. In general, it can be said that analysis is
interpretation, which is accurate in both quantitative and qualitative analyses.

Compared to quantitative analysis, the interpretation of qualitative research results is
somewhat more about the person rather than the object. According to the rules of the social
sciences, this is an undesirable feature of qualitative analysis. Alternatively, some qualitative
analysts claim to possess unique insights that are either innate or based on data from extensive
professional experience. The service, being an object of social science study, is subject to the same
patterns, and it is naturally difficult to carry out a study and evaluation of qualitative data, for
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which we considered it necessary to address the mentioned topic, to reveal the role and significance
of matrices in the service as a data collection method, as well as as a service research data processing
and evaluation tool [5].

B) Matrices as a Data collection tool

The matrices have been referred to by various researchers who present their application in
research works in their works. The study of the latter allows us to assume that the matrices are
effective research tools that we can also localize in the service. Service matrix research is still new,
and few authors have addressed its application. There are different content types of matrices, which
show what information the given matrix should contain, that is, they differ from each other in the
content requirements presented to the matrix. Let's consider some of them.

According to Dana Rosenberg Coker and Janice Nahra Friedel's research, outcome matrices
provide a snapshot of how a particular functional area is rated by different groups. The matrix
facilitates the integration of data from a variety of research tools that can be applied to any service
or functional area. Thus, the data collection matrix allows for the presentation of data collected
from different groups on individual requests, corresponding to a specific service or component,
which leads to the creation of a systematic and unified picture that is useful for the evaluation of
the functional area.

This effort to collect data from various sources has resulted in the creation of a matrix
template that can be used by other institutions as a guide for constructing their own unique data
collection matrix. Other institutional researchers will be able to use the model to explore their own
research tools, develop their organizational work structure, and identify individual needs [6].

Other authors’ matrices of data collection are also different; in particular let's refer to the
matrix presented in Scheme 1 proposed by Grosvenor Public Sector Advisory:

Scheme 1
Data collection matrix according to Grosvenor Public Sector Advisory [3]
Key evaluation | Approach , Collection
. . Data requirements Data source
question to analysis method
List each of Detail what | What data do you need | Where will you get | How will you get
your key approach to support your analysis? | the data? the data?
evaluation (or List your data Sources of data might | Face to face
questions ina | approaches) | requirements such as: be administrative interviews,
separate row of | you will demographic data of the |systems, publicly surveys, reports
the table. use to target groups, uptake, available reports or | extracted from a
To keep the assess this | feedback on ease of use, | data sets, system,
scope of your | key etc. The data stakeholders, etc. Try | documentation
evaluation evaluation | requirements will be grouping the data by |request....
practical limit | question. specific to each program | source to streamline | Don’t forget to
the number of and each evaluation. the matrix. identify the
key evaluation volume of data
questions to no collection, if
more than five. relevant. For
example, how
many interviews:
10x 1 hr face to
face interviews.
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From the above matrix, it is clear that matrices are used for data collection and evaluation. A
good example of data evaluation is the matrix shown in Scheme 2, recommended by the Ontario
Public Health Organization [4]. The latter regularly conducts evaluation of healthcare support
programs, which would be impossible without the use of matrices.

Scheme 2
Data Collection Matrix by Public Health Ontario [4]
Objective What did the strategy set out to do?
Indicator(s) What will indicate success for the objective?
Evalu'atlon What critical questions do you want to answer?
question(s)
Data collection .. Roles and Methods of Data
method(s) Data Sources Timeline Responsibilities Analysis
. . How will the
‘What tools will you From whom or . .. Who is responsible collected data be
. ‘What is the timing for the data
use to collect the | where will the . analyzed (e.g.
. . for the data collection method, . .
information you data be . . . frequencies, chi-
collection? and what is their .
need? collected? role? squares, thematic

analysis)?

‘What can we conclude? The matrices in the service are data collection tools, through which
we can carry out both preliminary research planning and later data analysis. Studying the
international experience, we can conclude that these are quite effective measures, as the data
obtained are presented in a systematic way. In addition, they have a number of advantages, which
we will present in more detail in the next part of the article.

C) Advantages and disadvantages of using matrices

Like any research method and tool, the matrix has its advantages and disadvantages.
According to the research of Professor Edward Groiland of Nijmegen University of Business
(Netherlands), the matrix is used in business as a powerful tool for qualitative data analysis.
Groiland mentions about matrices construction, what is needed, and etc. [8].

The matrix method aims to present a logical and structured approach to analyzing qualitative
data from interviews and focus groups in a business context. Logical approach refers to matrix
design; it consists of columns and rows. The structural approach is concerned with "filling in" the
matrix through theories, concepts, and other data.

The method is suitable for use in diachronic (simultaneous) studies. This refers to the type of
research where the so-called “time picture” is constructed. The matrix method is not suitable for
long-term research because it involves analyzing processes as a function of time. The matrix method
aims to find the content of the conceptual model of the study based on current, academic
knowledge. Consequently, the opportunities to discover new empirical concepts and categories may
be somewhat diminished.

The approach is based on existing academic knowledge and an analysis strategy that seeks to
optimize opportunities to achieve useful and reliable results. These in turn enable the development
of reliable and effective recommendations for business customers [5].

By combining the facts, you can say that the use of matrices in the service is really effective
due to the goals and features of the service, especially by providing useful and reliable information
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for customers, which in turn will be a means to increase the efficiency of service implementation.

During the research work, we localized what was said on the correlation matrix.

A correlation matrix is a statistical tool that shows how strongly and in what direction two or
more variables are related to each other. It is widely used in fields such as finance, economics,
psychology, and biology because it helps people understand how different things are related to each
other [2].

A correlation matrix helps determine how two or more variables are related or dependent on
each other. It is presented in a table format that makes it easy to read, understand and find patterns
to predict what will happen in the future. An idea helps summarize data and come to sound
conclusions that help investors make decisions.

Carrying out the research, we will find out the relationship between university admissions
and the birth rate, whether the birth rate in RA has had an impact on the university system.

Scheme 3:

Number of students and birth rates by year [7]

Num.ber of studefzts in Number of births,
Year higher education Year

institutions, total, people people

2022 79513.0 2004 37.526
2021 78603.0 2003 35.793
2020 79590.0 2002 32229
2019 74942.0 2001 32065
2018 80477.0 2000 34276
2017 90540.0 1999 36502
2016 92558.0 1998 33966
2015 96502.0 1997 43929
2014 79623.0 1996 48134
2013 100854.0 1995 48960
2012 102250.0 1994 51143

As it is known, to remove the correlation link, it is necessary to find the Spearman
coefficient, which is determined by the following formula:

r=q_8ZiEdl
n (n2-1)

where r is the value of Spearman's coefficient,

d? — the square of the rank difference,

n — the number of views (pairs of ranks).
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Scheme 4

Factor ranking and rank processing
Data by indicators
Independent (x) Dependent (y) R‘mf djﬂ‘éi'ence rg;%;;;

The rank The rank Y d?
i of the rx Vi of the 1y
37526 5 79513.0 9 -4 16
35793 7 78603.0 10 -3 9
32229 10 79590.0 8 2 4
32065 11 74942.0 11 0 0
34276 8 80477.0 6 2 4
36502 6 90540.0 5 1 1
33966 9 92558.0 4 5 25
43929 4 96502.0 3 1 1
48134 3 79623.0 7 -4 16
48960 2 100854.0 2 0 0
51143 1 102250.0 1 0 0

Sum () 76

Since the number of our views is data from 2012-2022, which is 11 years, and the number of
births is taken according to the logic that people who have turned 18 are admitted to the university,
and that is why our n is equal to 11, from where follows the mentioned.

r=1- ((6'76) / 11* (112-1)) = 1- (456/1320) = 0.6

We got a coefficient of 0.6, from which it can be concluded that the relationship between the
phenomena is noticeable, moderate, according to scheme 5.

Scheme 5
Linear correlation coefficient estimate [1]
The value of the linear Type Interpretation
correlation coefficient of connection (including force of connection)
r=0 No connection -
0<r<1 Stright As x increases, the value of y increases
0.1-0.3 - Weak
0.3-0.5 - Temperate
0.5-0.7 - Noticwable
0.7-0.9 - High
0.9-0.99 - Too high
-1<r<0 Reverse As x increases, the value of y decreases
1 Functional Each argumfant value is assigned
a single value

Based on the number of variables, which are two, it is not advisable to build a correlation
matrix, that's why to present what was said more graphically, let's present it with a regression
correlation model. By means of the latter, the form of connection between the phenomena and the
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degree of significance of the connection are confirmed. To implement it, let's take a table of initial
data (see scheme 6).
Table 6

Table of Regression Correlation Variables

Observation

g 1 2 3 4 5 6 7 8 9 10 11

Independent

variable (x) -

Number of
births

37526 35793 | 32229 | 32065 | 34276 | 36502 | 33966 | 43929 | 48134 | 48960 | 51143

Dependent
variable (y) -
Number of
students

79513 | 78603 | 79590 | 74942 | 80477 | 90540 | 92558 | 96502 | 79623 |100854 (102250

Then it is necessary to make a correlation field in the form of a coordinate plane, for which it
is necessary to use the formula of the regression model:
y= Bot BiX
where f;is the slope of the regression line, fyis the intersection of the regression line and y,
which are calculated by the following formulas:
=1 Yxy-Yx¥y
L™ nx?-gn?
After calculating the data, we get the following picture:

— ZyRxi-Fxyx
and 30 - j;lZXZ_(Zx)Zy

Variable X y xy X

1. 37526 79513 2983 804 838 1408 200 676

2. 35793 78603 2813 437 179 1281 138 849

3. 32229 79590 2565 106 110 1038 708 441

4. 32065 74942 2 403 015 230 1028 164 225
5. 34276 80477 2758 429 652 1174844176
6. 36502 90540 3 304 891 080 1332 396 004
7. 33966 92558 3 143 825 028 1153 689 156
8. 43929 96502 4239 236 358 1929 757 041

9. 48134 79623 3 832573 482 2 316 881 956
10. 48960 100854 4937 811 840 2 397 081 600
11. 51143 102250 5229 371 750 2 615 606 449
Total 434523 955452 38 211 502 547 17 676 468 573

From where it is obtained that ;= -2.142, 8= 1.491, from where we find the function of y,
placing the values of x in sequence:

= Empirical Line of

70000 : . . Regression

30000 35000 40000 45000 50000

Theoretical line of
regression

Figure 1: Representation of the regression model in the correlation field
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Figure 1 shows the relationship between the number of births and the number of students,
which does not seem to be very strong, so we can conclude that the decrease in the birth rate is not
directly proportional to the number of students, and the decrease in the number of students in
universities is related to other reasons that have not been found. in our study, because they do not
derive from the problem and goals of the research.

Conclusion. The results of the research provide an opportunity to highlight the features and
role of the use of matrices in service research. The latter create a link between descriptive and
evaluative, quantitative and qualitative data, which in turn makes it possible to provide objective
and accurate analysis and evaluation of research results.

Examining the use of matrices in service, we can conclude that

—_

N

[S4)

Matrices in the service are data collection tools that can be used both as a means of research
planning and implementation.

Systematic information obtained as a result of using matrices is related to their efficiency,
which in turn is due to their visuality, quick readability,

The use of matrices in the service creates useful efficiency, which is determined by the
goals and characteristics of the service, especially by providing useful and reliable
information for customers, which in turn is a means to increase the efficiency of service
implementation.

The use of matrices in service research enables qualitative assessment by reducing
subjectivity and increasing data accuracy and reliability.
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Utpyhuwght hbnmwgnuinnmpymbutpmd dunnphgubpp
npytu nfju)kph hwiwlwpquiwb gnpshp

Udithnthmd

Zwhgmguypl punkp. unnphg, ubpijha, ngpupblph hunjupwgpnid, npkjughnl dunn-
Rhg nfiuybbph quwhunnnd, wjuy Glph Gkplugugnid

Ushiunnutiph tyqunnuljn k qiwhwiinky ubpyhuughtt hkinwgnunmpiniutliph wprynibw-
Yhnmpyut vwuppulyh pupdpugdut gnpsnid dwwnphgutph gtpp: Uju tyyunwyny wplu-
wnwiipnid tkpljuyugpl) kup ubkpghuughtt hbnwgnuinmipnibitbpnud wdjuubph hunjupu-
qpuw gnpdpupwgn, quwhwnty Lup dwwnphgutph ntpp npytu vjjuutph hwjwpugpdui
gnpshp, pugwhwjnk) kup dwwnphgubph Yhpundwi wpwybnipiniubpt nt phpnipmiuutpp
b nbknuyugpt) Eup Ynpkjughnt dwwnphgp ubpyhuwghtt hbnwgnunnipniubpnud: Ughaw-
wnwbpnid juplnpyl] b npybu dbpnpunuwpwbwlwut hhdp b pinmidl hwdwljupgught
Unwnkgnudp:

Upmyniupnid wyupq E nuipdky, np dwnphgubpp ubpyhunud njjuubph hwjupwugpdui
gqnpshpubp ki, npnuig Uhongny Jwpnn Lup hpwljmmgibk) hugubu hbnwgnunmput ujwbw-
Unpnud, wyigbu b npu hpuwbugnud, npp htwpudnpnipmnit £ wnwghu pbugl) dwdwbal,
nhunipulikp, wuwhnyl wpwdbjugnyu &ogpunipmnit b hwjwunhnipmnil, hpulubwugiby
hswbu putmljuljub, wiybku b npuljuljub nyjuiiph hwjwpugpnid b ntunidiwuhpne-
pintl, hpujwbwgul] npujuljut guwhwnnid wnljuw wdjuutph hhdwt Jpu’ tduqbgubing
unipjkljinhynipnip:

Swopuli Umiphun/

ManIfIIJ,I:I KaK CpeZiCTBO KOOPAUHUPOBAHNA JAHHBIX B HCCII€IOBAHHUAX CEpBHCa
Tamaa Mapruam
Pesiome

KroveBsre croBa: MaTpuia, cepBHC, cOOp JaHHBIX, KOPPEIALHOHHAA MAaTpHIa, OLEeHKa
JaHHBIX, IPEJCTABICHHE JAHHBIX

Ilesns paboTHI — OLIEHHUTH POJIb MATPHUI], B IIOBBIIIEHNH 3P ()EKTUBHOCTH UCCIIEIOBAHUIL B chepe
cepsuca. B cTaTse IpesicTaBieH mpoecc c60pa JaHHBIX B CEPBICHBIX MCCIeJOBAHUAX, PACCMOTPEHA
POJIb MAaTPHUIL KaK MHCTPYMEHTA CHCTEMATH3alMU M aHAJIN3a JAHHbIX, BRLABIEHBI UX IIPEUMYIIECTBA
¥ OTPaHHYEHHs, a TAKKe II0KA3aHO IPUMEeHeHYe KOPPEeIALMOHHOM MaTPUIBL.

Ocoboe BHUMaHVE yeJIeHO CHCTEMHOMY IIOAXOZY, KOTOPBII UCIIO/IB3YeTCs B KaueCTBe METO-
JIOJIOTUYECKOH OCHOBBI HCCIeZOBaHMA. MaTpHIsl HO3BOJAIOT OPraHM30BaTh COOp U 0GPaGOTKY
unHpopMaIy, obecre4nBas CTPyKTypUPOBAHHOCTh JAHHBIX U YIIPOIIAs UX BH3yaJbHOE IIPeCTaB-
JIeHHe.

PesysrpTaThI aHAIM3a IOKA3bIBAIOT, YTO MCIIOIH30BAHNE MATPHUIL B CEPBUCHBIX MCCIE[OBAHUAX
CIIOCOGCTBYeT ONTHUMHU3ALMU BPeMEHH M PeCyPCOB, IOBBINIAET TOYHOCTh U JOCTOBEPHOCTD IIOJTydae-
MBIX JAHHBIX, a TakKKe IIO3BOJIAET KOMOMHMDOBATh KOJMYECTBEHHbIE M KaueCTBEHHbBIE MeTOZbI
aHanusa. Kpome Toro, mMarpuupl obecrednBaroT OOBEKTHBHYIO OLEHKY MH()OPMAIMU U CHIDKAIOT
BIMAHUE CyOBEKTUBHOTO (haKTOpa.

Takum 06pasoM, MaTPHUIBL BBICTYIIAIOT He TOJIBKO MHCTPYMEHTOM COOpa M CHCTEMATH3aIUU
JAaHHBIX, HO ¥ 5((PEKTUBHBIM CPeACTBOM IUIAHHUPOBAHUSA, PEAJH3ALUU U OLEHKH pPe3yJIbTaTOB
nccresoBaHui B chepe cepBrca.
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