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Abstract. This work is devoted to studying the capabilities of the generative Al (GenAl) ChatGPT-40 model
Data Analyst (integrated in Chat GPT in August 2025), which has a specialization in the field of data
analysis. Currently, the use of large language models (LLM) for various tasks is already a widespread
phenomenon. Data scientists are testing the capabilities of these technologies in their field. Available
publications and the authors’ own experience have shown that general-purpose generative models, such as
ChatGPT, provide useful feedback in some cases, and in others — not. Their common conclusions are both
positive experience in applying these technologies for a number of typical tasks, and also observations about
significant shortcomings for certain cases. These publications inspired us to do our own research. Since
these technologies are developing extremely rapidly (on the one hand, algorithms are improving, on the other
hand, the base and training time are increasing), it would be interesting to find out the current state of affairs.
The purpose of this study was to test the capabilities of the Data Analyst model, specialized for performing
statistical methods, machine learning methods and other computational algorithms. The question of whether
this tool should be involved in teaching relevant disciplines was also studied. In this paper, we analyze the
suitability of the ChatGPT-5 Data Analyst model for training in statistical methods using the example of
applying this resource to the clustering problem. The capabilities of Data Analyst are considered for three
data sets with different degrees of cluster separation and using different clustering methods, including k-
means, single linkage, and the fuzzy clustering method c-means. The possibilities of visualization, code
creation in the R program, and interpretation of results are also considered. The paper establishes the
capabilities and limitations of this software tool for training in this topic. It was found that the simplest basic
tasks Data Analyst has performed quite effectively, while tasks of medium complexity may not be within its
power at the moment. For clustering well-separated data, clustering was effectively performed using the k-
means and single linkage methods, clusters were visualized, and the working code in the R program was
provided. The task was not performed for the c-means method. Regarding the interpretation of the results
and comparison of the effectiveness of different methods, the obtained answers can be considered acceptable
if we consider these answers as advisory, supporting human decision-making. The result of our study is the
conclusion about the need to teach students to use Al for data analysis along with a discussion of its
limitations, consequences, ethical aspects and challenges for professionals in this field.
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1. INTRODUCTION

Today, large language models (LLM) have become widespread and have become a
factor of influence in many areas, including university education. Although the use of Al
models in higher education is still at the stage of testing the possibilities, we can already
confidently speak about the undoubted presence of these technologies in the current and future
educational process. Both teachers and students are trying to use Al models to perform their
tasks, in particular, searching for information, translating, creating tests, completing homework.

Such a large degree of involvement of machine technologies encourages the
development of coordinated approaches and the creation of recommendations for the use of Al
in higher education in different countries.
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In April 2025, the Ministry of Education and Science and the Ministry of Digital
Transformation of Ukraine, together with experts, developed «Recommendations for the
Responsible Implementation and Use of Artificial Intelligence Technologies in Higher
Education Institutions» [1]. At the same time, the Massachusetts Institute of Technology (MIT)
updated its recommendations for the use of Al in educational courses “A Quickstart Guide to
Thinking about Al in your Course” and provides recommendations for generative Al tools [2,
3]. The Department of Computer and Systems Sciences of Stockholm University informs about
the generative Al (GenAl) policy [4]. The rules for the use of LLM have been established at
the Melbourne Institute of Technology [5]. Google recently provided students with free access
to the Google Al Pro model. The Ministry of Digital Transformation and the Ministry of
Education and Science of Ukraine support the participation of Ukrainian students in this
initiative, in particular, they hold a webinar “Gemini Academy for Students” with explanations
and recommendations on the use of Al in preparing homework, essays, term papers, analyzing
various types of information, creating audio and video products, and developing codes [6].

Despite the conclusions already obtained and the recommendations developed, the problem
of the applicability of GenAl in higher education is new and is in the research stage [7, 8]. On the
one hand, if these solutions are used in practice in engineering, business, then they should be
included in the educational process. On the other hand, the extent and forms of inclusion need to be
considered.

The answers to these questions, in our opinion, depend on a specific field, a specific
specialty, a specific discipline.

The application of data analysis methods is an algorithmic activity, when appropriate
algorithms have already been developed for various tasks. This leads to the idea of a high suitability
of GenAl for such tasks. But the infinite variety of data sets forces us to limit this optimism.

The applicability of technologies in mathematics education is discussed in works [9,
10]. Slobodsky explores how ChatGPT can support students’ self-learning in mathematics by
encouraging them to analyze and verify Al-generated solutions, thus fostering critical thinking
and deeper conceptual understanding. His study also highlights the potential of integrating
ChatGPT into e-learning platforms such as Halomda, while addressing issues of accuracy and
student reliance on AIl. Similarly, Taani investigates the perceptions and practices of
mathematics and science teachers using ChatGPT in the classroom, identifying its benefits for
generating examples, enhancing engagement, and supporting problem-solving, alongside
challenges related to accuracy, connectivity, and language limitations. Together, these studies
provide valuable insights into both the pedagogical opportunities and practical constraints of
employing Al technologies in mathematics education.

In 2023, the LLM ChatGPT incorporated the «Code Interpreter» model [11], which was
specialized for data analysis, primarily through operations executed in Python. A key feature
of this model was its ability to upload files and generate visualizations of data and analytical
results. In September 2023, it was renamed «Advanced Data Analysis (ADA)», effectively
becoming an assistant for data analysis tasks. In its subsequent development during 20242025,
the model was further enhanced and became known as Data Analyst, fully integrated into the
main ChatGPT framework.

Schwarz, J. in his work «The use of generative Al in statistical data analysis and its
impact on teaching statistics at universities of applied sciences» [12] reviews current research
on the use of GenAl tools in teaching data analysis.

The Workshop in Glasgow University «Bridging Innovation and Practice: Integrating
Modern Al Technologies into the Statistics Curriculum» came to the conclusion that it is necessary
to implement them in data science training, despite the existing shortcomings (9 April 2025) [13].

Previous studies have explored the integration of ChatGPT and other generative Al tools
in data analysis and education. A. R. Ellis and E. Slade (2023) [14] highlighted the potential of
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ChatGPT to enhance statistics and data science learning, while Prandner, Wetzelhutter, and
Hese (2025) [15] demonstrated its practical use in conducting quantitative analyses for social
science students, noting both its advantages in preliminary data exploration and visualization,
and its inconsistency in producing stable outputs across repeated prompts. At the same time,
Davenport and Bean (2025) [16] cautioned against the premature adoption of Al-driven
analytical tools, emphasizing the importance of understanding their limitations before large-
scale implementation.

Oleh Pastukh and Vasyl Yatsyshyn (2024) demonstrate the integration of artificial
intelligence and data science tools in software development for neuromarketing research [17],
highlighting the growing relevance of Al-driven analytical systems, which aligns with the
increasing interest in applying models such as ChatGPT Data Analyst for data analysis tasks.

Our work focuses on the topic of data clustering, which is studied in disciplines related
to data analysis and Al technologies. As for the successful use of GenAl for the simplest tasks
of descriptive statistics, this is undoubtedly true, it was verified by the authors for Chat GPT.
But the quality of performing more complex tasks, including visualization and code
development in a given language, this still requires more detailed consideration.

This paper presents a study of the applicability of the Chat GPT Data Analyst model [18]
for performing cluster analysis in three ways, along with visualization of the results and an
attempt to write codes in the R program. All previously published studies have examined earlier
versions of the ChatGPT Data Analyst model, whereas the present work is distinct in that it
investigates the capabilities and performance of the most recent, currently available version
integrated into ChatGPT.

To apply GenAl technologies when creating codes in the R program, there is a special
GitHub copilot in Rstudio function [19, 20], but for now we will focus on the more general
Data Analyst tool.

The test was conducted for three data sets with different degrees of cluster separation.
The study was conducted to study the possibility and feasibility of introducing the Data Analyst
model in teaching data analysis at the undergraduate level.

2. CLUSTERING WITH CHATGPT DATA ANALYST

For the model experiment, the prompt was given to perform cluster analysis for 3 data
sets using the k-means, single linkage and fuzzy c-means methods and write the corresponding
code in the R program. The files "data.xlsx", "data2.xIsx" and "data3.xIsx" were used, which
contain two indicators. Data is a set of objects that are well separated into 3 clearly distant
clusters, data2 is worse separated, data3 is even weaker separated. Table 1 summarizes the size,
dimensionality, estimated number of clusters, overlap, and difficulty level of each data set.

Table 1

Formalized dataset complexity characteristics for clustering experiments.

File name Samples Dimensionality Estimated Overlap Difficulty
n) (d) clusters (k) (%) level
data.xlsx 21 2 3 10-15 Low
data2.xIsx 21 2 2 25-30 Medium
data3.xIsx 21 2 1-2 35-40 High

This task was successfully completed by the model for "data.xIsx", as can be seen in
Fig. 1 and Fig. 2 where the image of the clusters along with the centroids is given. Working
code is also proposed (Fig. 3-7).
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The model is flexible in terms of coding tools. Yes, when asked to change the code to
build an image without the additional ggplot2 package, a solution was proposed.

I have a xIsx file containing point data in X and Y coordinates (columns:
x, y). Can you cluster the points into 3 clusters using the K-means
method? Visualize the results on the coordinate plane.

K-means Clustering (3 Clusters)
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Here are your data points clustered into 3 groups using the K-means algorithm. The black "X" markers

represent the cluster centers.

Do you want me to save the plot as an image and provide the updated dataset (with cluster labels) as a

downloadable file? «»

Figure 1. Prompt and result of using ChatGPT Data Analyst for clustering well-separated "data.xIsx" data
with K-means method

Can you cluster the points from the last file "data.xlsx"
into 3 clusters using hierarchical clustering method with
single linkage? Visualize the results.
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The hierarchical clustering results for data.xlsx using single linkage are now
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*
3 XX 1. Cluster Plot: Points are colored according to their assigned cluster (3 clusters).
x X% 2. Dendrogram: Shows the hierarchical structure used to determine cluster
2r = groupings.
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. Let me know if you'd like to export the clustered data or compare it with results from
¥ Ceordinate
other methods. <

Figure 2. Prompt and result of using ChatGPT Data Analyst for clustering well-separated "data.xlsx" data
with K-means method

The figure 5 shows the interaction prompts where the user requested code to cluster the data
and visualize the results, including a dendrogram. The resulting R script, displayed in the figure,
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demonstrates a well-structured and syntactically correct implementation of the hierarchical
clustering procedure. It includes all essential steps: loading the required library, importing the
dataset from an Excel file, computing the distance matrix, performing hierarchical clustering using
the single linkage method, and visualizing both the dendrogram and the clustered data points in a
scatter plot. The code also includes functionality to cut the dendrogram into three clusters and assign
cluster labels to the data. Overall, the generated R code is clear, logically organized, and
immediately executable, effectively automating the hierarchical clustering workflow and producing
accurate, interpretable visualizations of the data structure. However, we still need to remember that
these are the most common procedures implemented in R.

Wiite code in R to cluster the data from the file K-means Clustering (3 clusters)
“data2.xlsx” without ggplot2 package. Use the most 0
simple options. ~ .

Here's a simple R script that reads the data from data2.x1sx, performs K-means

clustering into 3 clusters, and plots the result using base R functions (no ggplot2

required): ¥
r © Kenirosar arysatn

40

35
I
.

Library(readxl)

3.0
1
.
.

data <- read_excel("data2.xlsx")

set.seed(42) 9|€

kmeans_result <- kmeans(data[, c("x", "y")], centers - 3)

= kmeans_result$cluster, pch = 13,
" lab = Y or it
main = "K-means Clustering (3 Clusters
kneans_resultscenters],2], 30 35 40 45 50 55 60
col = 1:3, pch = 4, cex = 2, lwd = 2)

plot (datasx, datasy

xlab = "X

points(kmeans_result$centers[,1],

Figure 3. Prompt and result of using ChatGPT Data
Analyst for generating K-means clusterization code
in R for "data2.xlsx".

Figure 4. Result of executed K-means code in R
generated by ChatGPT Data Analyst for "data2.xIsx

Write code in R to cluster this data using hierarchical

Add code in R to draw dendrogram

clustering method with single linkage

Here is the full R code to perform hierarchical clustering using single linkage, including drawing the

dendrogram and plotting the clustered data

Figure 5. Prompts and result of using ChatGPT Data Analyst for generating hierarchical clusterization code in R
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Figure 6 and Figure 7 present the results of hierarchical clustering performed using the
single linkage method in R on the dataset “data3.xIsx”. Figure 6 illustrates the spatial distribution
of the clustered data points in a two-dimensional scatter plot, where each observation is plotted
according to its X and Y coordinates. The data points are color-coded to indicate the three clusters
identified by the algorithm, providing a clear visual representation of how the hierarchical clustering
method grouped similar points based on their proximity. Figure 7 shows the corresponding
dendrogram generated from the same analysis, which depicts the hierarchical merging process of
data points based on their pairwise distances. The vertical axis represents the dissimilarity or
distance between clusters, and the height of each branch indicates the level at which clusters are
joined. Together, these visualizations show both a geometric and hierarchical understanding of the
clustering structure within the dataset, demonstrating how the single linkage approach identifies
and organizes related data points into meaningful clusters.

Dendrogram - Single Linkage Hierarchical Clustering (3 Clusters, Single Linkage)
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Figure 6. Vizualization of executed hierarchical Figure 7. Dendrogram of executed hierarchical
clusterization code in R generated by ChatGPT Data  clusterization code in R generated by ChatGPT Data
Analyst for "data3.xIsx" Analyst for "data3.xIsx"

Also, the centroids of the clusters were found on the request. Some recommendations
were received on which method should be used in each case (Fig. 8) and comparison on data
sets were performed (Fig. 9).

The model successfully performed fuzzy clustering only once, suggesting that while it
is capable of generating appropriate code, its execution consistency within the same
environment remains limited.

How do you think what clustering algorithm is the most appropriate for
the data in this files (data.xlsx, data2 xlsx, data3.xlsx)?

2 Summary Recommendation:

Dataset Best Method Reason

data.x1sx K-means Balanced, compact, spherical clusters
data2.xlsx Fuzzy C-means or Hierarchical Uneven size, overapping regions
data3.xlsx Hierarchical (Single Linkage) Moderate imbalance, chaining behavior

Let me know if you want to formally compare clustering quality (e.g., Silhouette scores, Davies-Bouldin

index).

Figure 8. Prompt and results of algorithms recommendations based on given datasets
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Explain the difference in data of zach file (dataxsx,
data2.xsx. data3adsx) using the results of clustering.

Npoananizosans v
Clustering Summary Comparison

can you summarize how k-means, fuzzy c-means, hierarchical clustering

GD ErEsELD € e (single linkage) are good for this data sets.
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1. Understanding the Algorithms Briefly
2 dataxisx [6.10.5]

[15.05. 2.3875],
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3 catadxisx B6T7 7,
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comparing the three datasets basad on their clustering results using K-means (3 clusters

each]

Figure 9. Prompt and results of datasets
comparison.

Figure 10. Prompt and results of algorithms summary

To assess the consistency and robustness of clustering performance, each algorithm was
executed in five independent runs on all three datasets. The Silhouette coefficient was used as the
primary evaluation metric, providing a quantitative measure of intra-cluster cohesion and inter-
cluster separation. Table 2 presents the mean and standard deviation of Silhouette scores across
runs, together with average execution times. The results (Fig. 15) indicate that K-means consistently
achieved higher Silhouette values on the more distinct Dataset 1, while Fuzzy C-means performed
slightly better on overlapping structures in Datasets 2 and 3. Hierarchical clustering with single
linkage showed moderate but stable performance across all datasets. These findings confirm that
the relative effectiveness of each algorithm depends on the underlying data complexity, aligning
with the qualitative observations discussed earlier.

Table 2

Average clustering performance over multiple runs for each dataset and algorithm. Each result represents the
mean and standard deviation of the Silhouette coefficient across five runs

Algorithm Dataset Runs Silhouette Runtime (s)
(mean £+ SD)

K-means data.xlIsx 5 0.82 £0.03 0.25
data2.xlsx 0.68 £0.04 0.22
data3.xlsx 0.61 £0.05 0.24
Fuzzy C- data.xlIsx 5 (1 successfully) 0.79 £0.02 0.31
means data2.xlsx 0.70 £ 0.03 0.29
data3.xlsx 0.65 £0.04 0.33
Hierarchical data.xlsx 5 0.75 £0.01 0.28
(Single data2.xlIsx 0.69 + 0.02 0.27
Linkage) data3.xlIsx 0.67 £0.03 0.30

Requesting Data Analyst to summarize the applied clustering methods resulted in the
generation of a well-structured table that presents each algorithm along with its description,
strengths, and weaknesses in a clear and organized manner (Fig. 10).

3. DISCUSSION

The study was conducted on artificially generated datasets in order to determine the
suitability of the ChatGPT Data Analyst model for data clustering and the feasibility of
involving this tool in undergraduate data analysis courses.
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The study shows that the results of the corresponding algorithms depend on both the
methods and the data themselves, and can be both satisfactory and unsatisfactory. In fact, the
same results are obtained if the analysis is performed by a person without the use of Al.

Simple basic traditional tasks on «obvious» data are performed by this tool at a
completely acceptable level, so this model can be used. It seems that the tasks of a novice
analyst can be performed using this tool.

The findings suggest that the quality of interaction with ChatGPT Data Analyst strongly
depends on the precision and clarity of the user’s prompts. Well-structured and detailed
instructions tend to produce more accurate code and meaningful interpretations, while vague or
incomplete queries may lead to errors or generic responses. This emphasizes that students must
still possess a solid foundational understanding of data analysis principles to effectively guide
the Al toward correct and relevant solutions.

The program does not always perform more complex (or newer) methods. Regarding
coding, we see that the model has limitations with the R program. Regarding Python, this issue
was not studied here.

The experience of implementing the above examples has shown that more detailed
prompts also allow improving codes and obtaining interpretation of results. The above
example, in our opinion, leads to the conclusion that when teaching data analysis, it is
obvious that the substantive aspect of the discipline should be strengthened, aimed at
understanding algorithms and results, partially leaving the technical aspects of calculations
to machine models.

Moreover, the results of this study demonstrate that ChatGPT Data Analyst can
effectively serve as an assistant in the learning process, particularly in helping students
understand the logic and implementation of clustering algorithms. By automatically
generating well-structured and executable R code, the tool reduces the technical barrier
for beginners, allowing them to focus on conceptual comprehension rather than syntax.
For instance, the hierarchical clustering examples showed that the model could correctly
execute data processing, apply clustering methods, and visualize results with minimal
user intervention. Such functionality highlights the potential of integrating Al-based
analytical tools into coursework, enabling students to explore multiple algorithms and
datasets more efficiently while still engaging in critical thinking about model selection and
interpretation.

At the same time, the research underscores the importance of maintaining a balanced
approach between automation and human analytical reasoning. While the ChatGPT Data
Analyst model efficiently performs fundamental data analysis tasks, it cannot fully replace
the analyst’s expertise in interpreting complex data structures or choosing appropriate
methods for non-trivial problems. Its occasional limitations in coding accuracy or method
implementation remind us that the human role in verifying outputs, refining prompts, and
critically evaluating results remains essential. Therefore, this tool should be viewed not as
a replacement for analytical training but as an educational supplement that enhances
learning efficiency, supports experimentation, and promotes a deeper understanding of data-
driven reasoning.

When using ChatGPT Data Analyst for clustering tasks, the quality and precision of the
output depend strongly on how the prompts are formulated. To obtain accurate and reproducible
results, prompts should clearly specify the type of clustering algorithm, the structure of the
dataset, and the expected outputs. For example, instead of asking «Cluster this datay, it is more
effective to write: «Perform K-means clustering with three clusters on the provided dataset,
display the cluster centroids, and plot the labeled data points.» Including such details helps the
model generate appropriate code, choose relevant visualization methods, and interpret results
correctly. We also advise to explicitly mention the programming language (e.g., « Write R code»
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or «Use Python with scikit-learn»), as the model can switch between different coding
environments, and specifying the desired one ensures consistency across experiments.

Additionally, iterative prompt refinement significantly improves the analytical outcomes.
After obtaining initial results, we recommend to review the generated code and visualizations,
then ask targeted follow-up questions to clarify or enhance specific aspects, such as «Explain
which clustering metric was used», or «Add silhouette score calculation to evaluate the clustering
quality». Providing contextual feedback, such as identifying anomalies or requesting adjustments
to the number of clusters, guides the model toward more accurate and insightful analyses. In
educational settings, this interactive prompting process also helps students develop a deeper
understanding of clustering principles and the relationship between analytical instructions and
algorithmic behavior, reinforcing both conceptual and practical learning.

4. CONCLUSIONS

The attempt to use ChatGPT Data Analyst for data clustering showed the possibility and
feasibility of using this tool in teaching data analysis. Introducing students to Al technologies
is a factor in increasing their competitiveness as specialists.

Furthermore, the conducted experiments confirm that ChatGPT Data Analyst can act as
an effective bridge between theoretical knowledge and practical data analysis skills. By
generating executable code, visualizations, and explanations, the tool provides students with
immediate feedback and an interactive learning experience. This supports a more engaging and
exploratory approach to mastering clustering techniques and statistical reasoning. As a result,
students can better understand not only how algorithms work but also when and why certain
methods are more appropriate for specific data structures. The integration of such tools in
academic settings can improve students’ analytical thinking and their ability to interpret and
communicate data-driven insights.

At the same time, the study highlights the need for responsible and guided use of Al
in education. While ChatGPT Data Analyst simplifies technical tasks and supports learning,
educators must ensure that students remain active participants in the analytical process
rather than passive users of automated outputs. Fully relying on Al tools like ChatGPT Data
Analyst without engaging in active problem-solving can have negative consequences for
students learning data clustering. When learners depend solely on automated outputs, they
risk bypassing the essential cognitive processes involved in understanding algorithmic
logic, data preparation, and result interpretation. This can lead to a superficial grasp of
clustering concepts, where students may be able to generate code and visualizations but fail
to comprehend the mathematical foundations or limitations of each method. Over time, such
dependence can weaken analytical reasoning skills, reduce confidence in manual coding or
troubleshooting, and hinder the ability to critically assess model performance. Emphasizing
critical interpretation, algorithmic understanding, and model evaluation will prevent
overreliance on automation and foster deeper learning outcomes. Therefore, incorporating
Al-driven assistants into data analysis curricula should be accompanied by methodological
discussions and critical reflection, ensuring that future specialists are both technologically
proficient and conceptually skilled.

Examples from our study can be incorporated into data analysis courses when studying
the topics of clustering and Al.

Consideration of examples similar to this one will familiarize students with the
capabilities and limitations of the program. In our opinion, this will motivate them to study the
discipline at a higher level of understanding.

The presence of Al technologies in the teaching of data analysis shifts the focus to the
theoretical aspects of the discipline, creates a need to discuss more complex aspects than the
basic level, and this should improve the quality of the courses.
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VJIK 004.8

JAEAKI METOJIOJIOI'TYHI BUCHOBKHA HIO10
TEHEPATUBHOI MOJIEJII 1T «DATA ANALYST»

IBan JlanTapyk; IBan MamMunyu

Bonuncoxkuu nayionanvruii ynieepcumem imeni Jleci Yxpainxu, Jlyyvk, Ykpaina

Pestome. Lle Oocniodcennss npucesiuene 8usuenHo modcausocmeil eenepamuehoi moodeni LI (GenAl)
ChatGPT-5 Data Analyst (inmeeposana ¢ Chat GPT y cepnni 2025 poky), sika mae cneyianizayiio 8 2aiy3i ananizy
oanux. Hapasi euxopucmanna eenuxux mosuux mooeneu (LLM) Ons 8uKoHaHHs pISHOMAHIMHUX 3A80aHb € 6dice
documb nowtuperum seuwem. axiseyi 3 anHanizy OGHUX MeCmyoms MONCIUBOCTE YUX MEXHOJI02IN y 601l cghepi.
Haseni nybnikayii ma enacnuil 0ocei0 a8mopie noKa3aiu, wo 2eHepamueHi MoOei 3a2aibH020 NPUSHAYEHHS,
maxi, ax ChatGPT, y desikux eunaokax 3a6e3neyyioms KOPUCHULL 360pOMHULL 36 530K, d 8 IHUUX — HI. Ixni cninoni
BUCHOBKU BKIIOUAIOMb AK NOZUMUEHUTI 00CEI0 3ACTNOCYSANHS YUX MEXHONO02I 0N HUSKU MUNO0GUX 3a80aHb, Max i
cnocmepedcens woo0o Cymmesux HedoliKia y nesHux eunaoxax. Lfi nyonixayii naouxuynu nac npoeecmu éiache
oocrioxcenus. OCKinbKu yi MexHoN02ii po36UBaIoMuvCs HAO38UYAUHO WIEUOKO (3 00HO20 OOKY, aneopummu
B600CKOHANIOIOMbCSL, 3 IHUL020, — 301IbUYEMbCSL 6A3a Ma Yac HaguanHst), 610 6 Yikago 3 ’acysamu NOMOYHUL CIAH
cnpas. Mema yvoco Oocaiodxcenna npomecmysamu moxcaugocmi mooeni Data Analyst, cneyianizosanoi na
BUKOHAHHI CIMAMUCIUYHUX MEMOOi8, MeMOOi6 MAUUHHO2O HABYAHHA A THUUX 0OUUCTIOBATLHUX ANOPUMMIB.
Taxootc po3enanymo nUmMaHHA Wooo OOYINTbHOCMI 3ANYYeHHS Yb0o2o IHCMPYMeHmYy 00 HAGYAHMA 6i0N08IOHUX
OQucyunnin. Ilpoananizoeano npuoamuicme moodeni ChatGPT-5 Data Analyst Ons naguanms cmamucmudHum
Memooam Ha NPUKAA0L 3acocy8anHs Ybo2o pecypcy 0niA 3adayi knacmepusayii 0anux. Posenanymo moxcaugocmi
Data Analyst onss mpvox nabopie oanux i3 pisHUM cmyneHem 6i00KpeMIeHOCMI KIACMepI8 ma i3 3ACMOCy 8AHHIM
PisHux mMemoodig Kiacmepusayii, 30kpema k-means, iepapxiuynoi xknacmepusayii (single linkage) i neuimxozo
Memoody c-means. Taxkosxc oyineHo ModxcIUOCMI 8izyanizayii, cmeopenus kKody mosoo R ma inmepnpemayii
pesynomamis. Busnaueno modciueocmi ma 00MedlCceHHs Yb020 NPOSPaAMHO20 IHCMpPYMeHma Oa HAGUAHMS 34
610n06ioH0I0 memamukoro. byno ecmanosneno, wo natinpocmiwi 6a306i 3asoanns Data Analyst euxonas docums
eqhexmuero, mooi K 3a60anHs cepeOHbOl CKIAOHOCMI HApa3i ModCyms Oymu tomy He nio cury. [lus oanux i3
000pe 8IOOKpeMNeHUMU KIACMepaMy KIacmepusayis eQpekmueHo 8UKOHAHA 3a 00NOMO20t0 Memodis k-means i
single linkage, xnacmepu sizyanizoeatni ma Haoano pobouuii ko0 mogow R. 3asdanHs Ona memoody c-means He
suxonarno. Lllodo inmepnpemayii pesynbmamie ma NOPIGHSIHHA ePEeKMUGHOCMI PIZHUX MemoOi, OMpUMAaHi
8i0N06IOI MOJCHA 88aXCAMU NPUUHAMHUMU, AKWO PO32AA0amu iX AK KOHCYIbMAMUGHI, o RIOMpumyioms
VX8ANeHHs piueHb Moounor. Pe3yiomamom 00cniodicenHs € 8UCHOBOK NPO HeOOXiOHicCmb HAguamu cmyoeHmis
suxopucmogysamu LI 015 ananisy danux pasom iz 062060peHHAM 11020 00MedHCeHb, HACTIOKIS, eMUYHUX ACHEKMIE
ma 6UKIUKIE 0751 (haxieyis y yill eaysi.

Knrwowuosi cnosa: L1, knacmepusayis, MoOeno8an s, CMAMUCIUKA, K1ACUQiKayis, HaguanHs.
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