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Abstract. Data analysis plays a pivotal role in modern decision-making processes across var-
ious domains. This article concentrated on defining and understanding what data analysis is. Then,
why is data analysis important? To present, the types of data analysis. This article highlights the
concept of data analysis and data preparation. Afterward, talk about different types of data analysis
methods and techniques in research projects. As well as, discussed the programming languages of
data analysis. Finally, described on qualitative data analysis to get familiar with the data analysis
preparation and strategies in this concept.
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KAYECTBEHHBIN AHAJIU3 JAHHBIX, EI'O BAJKHOCTb, BU/IbI,
METOABIL, HIPUEMbI B UCCUIEJOBATEJIBCKUX ITPOEKTAX

E.A. Anukees!, X M. ®upos!

I®IrBOY BO «BOpOHEKCKHUI TOCYAaPCTBEHHBIN JIECOTEXHMIECKUI YHUBEPCUTET
nmenu ['.®@. Mopo3zoBa»

AHHOTanMsl. AHaIU3 JaHHBIX UTPAET KITIOUEBYIO POJIb B COBPEMEHHBIX Mpoleccax MPUHATUS
pelIeHUi B Pa3IMYHBIX 00JIACTAX. DTa CTaThs MOCBALICHA ONPECICHNI0 U TOHUMAHUIO TOTO, YTO
TaKoe aHaJIu3 JaHHBIX. B TakoM ciiydae, moueMy aHainu3 JaHHBIX BakeH? PaccCMOTpUM TUIIBI aHATIN3A
JaHHBIX. B 3TOM cTraThe ocBemaeTcss KOHUENIUS aHaJIn3a JaHHbIX U UX MOArOTOBKHU. [lanee MbI mo-
TOBOPHM O pa3IMYHbIX TUIIAX METOJIOB aHAJIM3a JIaHHBIX U TEXHUYECKHUX IPUEMax B UCCIIEI0BATENb-
CKHUX NPOEKTaX. A Takke 00CYAHUM SI3bIKM IPOrpaMMUPOBAHUS JJIs aHAU3a JaHHBIX. HakoHer, Mbl
paccKkaxeM 0 KayeCTBEHHOM aHaJIN3e JJaHHbBIX, YTOOBI 03HAKOMHUTbHCSA C MOJITOTOBKON K aHAIN3Y JaH-
HBIX U CTPATETUSIMHU B paMKax 3TOM KOHIIETIINH.

KntoueBble croBa: AHanu3 TaHHBIX, TUIBI aHAJIW3a TAaHHBIX, MeTo bl aHanu3a JaHHbIX, Onu-
caTenbHbIN aHanu3, [Iponecc aHanu3a TaHHBIX, KAYECTBEHHBIN aHaIN3, SI3bIKU MPOTPaMMHUPOBAHUSI.
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Introduction. Data are now knitted into every sector, project and function in the
global economy. Without the essential factors of production, such as hard assets and
human capital, much modern economic activity simply could not take place without
data [1]. Data analysis provides a deeper understanding of processes, behaviors and
trends. The concept of data analysis - large repositories of data that can be aggregated
and analyzed to discuss patterns and make the best decisions - becomes the basis of
competition and creates effective value for the global economy by reducing waste and
improving the quality and quality of products. services. Data analysis allows organiza-
tions to gain insights into customer preferences, market dynamics, and operational ef-
ficiency. Data analysis helps determine what is and is not working, so you can make
the changes needed to achieve your business goal.

Data analysis: Data analysis is simply the process of converting the gathered data
into meaningful information. Also, data analysis is the process of systematically ap-
plying statistical or logical techniques to describe and explain, condense and recap, and
evaluate data. Data analysis is the process of examining, adapting, filtering, and mod-
eling data to help solve many problems. However, the data must be prepared before it
can be used in the data analysis process.

Importance of data analysis: Data analysis plays an important role in various
fields and industries today, driving decision-making processes, providing valuable in-
sights, and enabling organizations to be more efficient and effective. Here are some
key reasons highlighting the importance of data analysis [5]:

o Identify and solving problems

o Inform decisions making

. Performance assessment

o Predictive insights

o Improved efficiency

o Personalization

o Market understanding

o Adjust budgets

. Competitive advantage

o Risk management

. Innovation and research
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Figure 1 — Data analysis types

Types of data analysis: As shown in Figure 1, there are 5 main types of data
analysis: Text analysis, Statistical analysis, Diagnostic analysis, Predictive analysis,
Prescriptive analysis- with increasingly scary-sounding names [5]. Each one serves a
different aim, so we can easily understand which makes the most sense for your situa-
tion.

Data analysis process: As shown in Figure 2, data analysis processes involve a
series of some steps and methodologies to extract insights, patterns, and trends from
raw data [5].

Data decision: For almost any types of project, the first step is to determine what
problem you are trying to solve through data analysis. This question helps you visualize
your KPIs and what types of data analysis you will conduct, so spend time identifying
the question; otherwise, your analysis won’t provide the actionable insights you want.

Data collection: In the second step, collect the required data from both internal
& external sources. After identifying the question, you should collect the related data
from various sources.

Data cleaning: Data cleansing is the process of correcting or removing invalid,
corrupted, malformed, duplicate or incomplete data from a data set. If it’s not clean
data can be seriously misleading.

Data analysis: After your data is collected and cleaned, use one or more of the
above types of data analysis to find patterns, relationships, and trends. Tools for data
analysis can aid in the process and reduce the chance of human error, which is una-
voidable.
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Figure 2 — Data analysis process

Data interpretation: You have to make judgments regarding your findings after
doing an analysis of the data.

Data visualization: Lastly, you can use data visualization to explain your find-
ings to stakeholders and decision makers through charts, reports, maps, and dash-
boards. Communicating your data in a way that field workers can comprehend and use
to inform decisions beneficial.

Data analysis method & techniques in research projects: The most significant
categories of data method & techniques used in research projects are covered in this
section. The following six fundamental approaches can be used to categorize data anal-
ysis in general [2].

Descriptive
Exploratory
Inferential
Predictive
Explanatory
Mechanistic

Descriptive: Known as the least labor-intensive approach, descriptive data anal-
ysis is acknowledged as the original form od data analysis. It can handle large amounts
of data as a result. In this case, a data set is performed using the data.
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Exploratory: This approach defines future research or questions by examining
unknown relationships and making new connections.

Inference: To draw conclusions about a larger population, inferential analysis
employs a small sample. In the other words, a general theory about a subject’s nature
is tested using data from a sample of the subject’s world. This approach makes use of
cross-sectional time studies, observational data sets, and retrospective data sets.

Predictive: Predictive analytics forecasts future events based on past and present
data. Additionally, it has the ability to forecast the values of one object using data from
another. Although there are various forecasting models, a straightforward model with
more data might work better overall. As a result, it’s crucial to take into account the set
of predictive data as well as the definition of measurement variables [6].

Explanation: using random experimental data sets, this analysis technique is
used to ascertain the effects of one variable when another is changed.

Mechanistic: using randomized experimental data sets, this approach necessi-
tates the greatest amount of work to pinpoint the precise variable changes that can in-
fluence other variables. Furthermore, it can be said that the mechanistic analysis is not
very conclusive. Therefore, this might be the best option if you need to reduce errors
and achieve high accuracy results in fields like engineering and physical sciences.

Programming Languages for data analysis: Data scientists use a number of well-
liked programming languages for data analysis. Several programming languages are
frequently utilized for data analysis, including the following: R, Python, SQL, Scala,
Julia, MATLAB, and so forth.

Qualitative data analysis: The primary distinction between quantitative and qual-
itative data analysis is the researcher’s significant contribution to the latter, which is
based on their methods, expertise, and ability to integrate their findings. Here, common
guantitative methods such as content analysis and grounded theory are reviewed.

Grounded theory: This is one method for analyzing data is textual. An inductive
technique called grounded theory makes use of data to theorize about phenomena. This
approach typically divides textual data into codes, relationships, and categories. An
important phase in Grounded theory coding.

Content analysis: This approach analyzes text using a quantitative or quantitative
approach. It is a methodical process that breaks down content analysis into multiple
steps. Sampling is the first step in choosing a set od text from a large population. This
procedure does not rely on chance selection; rather, a text with more pertinent infor-
mation ought to be used as an illustration. Partitioning texts or applying specific guide-
lines is the second step. The following step uses the codes for segments. For every

22



code, you can use one or more codes. The most prevalent code is then determined by
analyzing the others [3].

Conclusion

An overview of the most popular methods for data analysis is given in this arti-
cle. The types, procedures, and methods of data analysis- all crucial steps in the process
of analyzing data-are first covered. Organizations can be more adaptable and receptive
to data analytics by using data analytics to process and store this data [4]. There is
discussion of the various approaches and strategies applied in the research projects.
The last section goes into more detail about quantitative data analysis and its method.
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