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[bookmark: _Toc225778653]Abstract
This thesis investigates whether social media platforms generate different levels of polarization risk in human sentiment interpretation. The study focuses on Twitter (X), Facebook, and Instagram, assuming that platform-specific communication norms, content formats, and interpretive environments may influence how the same or similar posts are understood by human respondents. The core problem addressed is that organizations increasingly rely on sentiment signals for communication, marketing, and decision support, yet they often lack a validation layer that detects whether cross-platform sentiment interpretation is sufficiently stable and trustworthy.
To address this problem, the thesis develops an OAM-based validation system supported by an Excel-centered analytical prototype and Python automation. The empirical basis of the work consists of anonymous questionnaire data collected from 100 respondents. The survey included 15 posts, with five posts selected from each platform, evaluated on a standardized five-point Likert scale. The workflow transforms raw survey exports into a structured analytical environment following the sequence Raw → Map → PostMetrics → PlatformSummary → Target group → COCO → Object → Y0-related sheets → DecisionOutput. Within this framework, the thesis integrates two complementary analytical branches: a COCO-STD-related structural evaluation layer and a COCO-Y0-related estimation and deviation layer.
The target groups of the developed solution include social listening and marketing analytics providers, brand and communication teams, researchers, and institutions that need more reliable cross-platform sentiment interpretation. The usefulness of the system lies in its ability to convert human interpretation data into a reproducible, traceable, and decision-oriented validation framework. The thesis demonstrates completed tasks related to data collection, workbook design, automation, validation, testing, and structured output generation, while maintaining GDPR-aware data handling and realistic scope boundaries. The main contribution of the thesis is therefore not only a dataset or a spreadsheet model, but a structured analytical solution for detecting platform-induced polarization risk in human sentiment interpretation.
Keywords: social media sentiment interpretation; polarization risk; human annotation; Object–Attribute Matrix; COCO-STD; COCO-Y0; Excel-based analytical prototype; Python automation


Absztrakt
A szakdolgozat azt vizsgálja, hogy a közösségimédia-platformok eltérő mértékű polarizációs kockázatot eredményeznek-e az emberi szentimentértelmezésben. A kutatás a Twitter (X), a Facebook és az Instagram platformokra összpontosít, abból a feltételezésből kiindulva, hogy a platformspecifikus kommunikációs normák, tartalmi formátumok és értelmezési környezetek befolyásolhatják, hogy az azonos vagy hasonló bejegyzéseket az emberi válaszadók miként értelmezik. A dolgozat központi problémája az, hogy a szervezetek egyre gyakrabban támaszkodnak szentimentjelzésekre kommunikációs, marketing- és döntéstámogatási helyzetekben, ugyanakkor gyakran nem rendelkeznek olyan validációs réteggel, amely kimutatná, hogy a platformok közötti szentimentértelmezés kellően stabil és megbízható-e.
A probléma kezelésére a dolgozat egy OAM-alapú validációs rendszert fejleszt ki, amelyet egy Excel-központú elemzési prototípus és Python-automatizálás támogat. Az empirikus alapot 100 válaszadótól gyűjtött anonim kérdőíves adatok képezik. A kérdőív 15 bejegyzést tartalmazott, platformonként öt-öt poszttal, amelyeket standardizált ötfokú Likert-skálán értékeltek. A munkafolyamat a nyers kérdőíves exportokat egy strukturált elemzési környezetté alakítja a következő logika mentén: Raw → Map → PostMetrics → PlatformSummary → Target group → COCO → Object → Y0-kapcsolódó lapok → DecisionOutput. Ezen a kereten belül a dolgozat két egymást kiegészítő elemzési ágat integrál: egy COCO-STD-hez kapcsolódó strukturális értékelési réteget és egy COCO-Y0-hoz kapcsolódó becslési és eltérésvizsgálati réteget.
A kidolgozott megoldás célcsoportjai közé tartoznak a social listening és marketinganalitikai szolgáltatók, a márka- és kommunikációs csapatok, a kutatók, valamint azok az intézmények, amelyek megbízhatóbb, platformok közötti szentimentértelmezésre törekednek. A rendszer hasznossága abban áll, hogy az emberi értelmezési adatokat reprodukálható, átlátható és döntéstámogatásra alkalmas validációs keretté alakítja. A dolgozat bemutatja az adatgyűjtéshez, a munkafüzet-tervezéshez, az automatizáláshoz, a validációhoz, a teszteléshez és a strukturált kimenetek előállításához kapcsolódó elvégzett feladatokat, miközben GDPR-tudatos adatkezelést és reális terjedelmi korlátokat tart fenn. A dolgozat fő hozzájárulása ezért nem pusztán egy adatállomány vagy egy táblázatkezelő modell, hanem egy strukturált elemzési megoldás az emberi szentimentértelmezésben megjelenő, platform által kiváltott polarizációs kockázat kimutatására.
Kulcsszavak: közösségimédia-alapú szentimentértelmezés; polarizációs kockázat; emberi annotáció; Objektum–Attribútum Mátrix; COCO-STD; COCO-Y0; Excel-alapú elemzési prototípus; Python-automatizálás
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[bookmark: _Toc225778654]Chapter 1. Introduction
The present thesis addresses the problem of platform-induced differences in human sentiment interpretation in the context of social-media environments. Although social-media content is often discussed in terms of visible opinions, public reactions, or large-scale engagement indicators, the interpretive layer preceding those reactions is equally important. The same or comparable post can be perceived differently depending on the platform context in which it appears, the platform habits of the respondents, and the structural logic through which the evaluations are processed. The thesis therefore focuses on the question of how platform-related differences in human sentiment interpretation can be transformed into a structured and validated analytical output instead of remaining at the level of intuitive impressions.
The title of the thesis, Detecting Platform-Induced Polarization Risk in Human Sentiment Interpretation: An OAM-Based Validation System for Twitter (X), Facebook, and Instagram, expresses the core direction of the work. The central problem is not merely the comparison of three social-media platforms, but the development of a validation-oriented system through which platform-related interpretation differences can be captured, structured, and discussed in a disciplined manner. The thesis is based on anonymous survey data collected from 100 respondents. The questionnaire was published on 2026.01.10, and the survey included 15 posts from Twitter (X), Instagram, and Facebook, together with additional questions supporting the final platform-level evaluation. The respondents were grouped into the age categories 15–18, 19–22, 23–28, and 29–35. No names, email addresses, or other direct personal identifiers were collected, therefore the empirical basis of the thesis can be treated as anonymous from the perspective of the researcher.
The thesis is built around an Excel-based analytical prototype that is supported by Python automation, structured validation rules, reproducibility-oriented testing, and repository-based implementation documentation. In this sense, the work is not limited to descriptive spreadsheet handling. It aims to demonstrate a working analytical system in which raw survey responses are transformed into a structured platform-comparison output through a reproducible processing chain. The current implementation status can be described as an Excel prototype plus Python automation and GitHub-based publication support, while an online Streamlit deployment is planned as a future extension but has not yet been completed. This distinction is important because the thesis must present the real state of the solution precisely and without exaggeration.
The complete workbook logic follows the sequence Raw → Map → PostMetrics → PlatformSummary → Target group → COCO → Object → Y0-related sheets → DecisionOutput. Within this architecture, the thesis applies an OAM-based validation logic integrating two complementary branches. The first branch is the COCO-STD-related structural evaluation layer, represented primarily through the COCO sheet and interpreted through consistency- and agreement-oriented logic. The second branch is the COCO-Y0-related estimation and deviation layer, represented through the Y0 input and result sheets in both normal and inverse form. The final platform-level interpretation emerges only through the integration of these branches in the Object and DecisionOutput sheets. The thesis therefore does not claim that one single indicator is sufficient. Instead, it argues that platform-induced polarization risk should be approached through a combined structural and deviation-sensitive validation framework.
From the perspective of KJU expectations, the thesis is also intended to function as a real, testable, scalable, and documented solution rather than only a conceptual discussion. The automation accepts a fresh survey export, validates the input under strict rules, populates the analytical workbook, recalculates the results, and generates structured outputs for later analysis, including spreadsheet, PDF, JSON, and CSV artifacts. The system was also subjected to reproducibility, perturbation, sensitivity, and negative-validation tests, and these tests produced structured evidence files for later interpretation. This is important because the project must demonstrate not only an analytical idea, but also a practically usable workflow, structured result storage, and quality-oriented implementation logic. 
[bookmark: _Toc225778655]1.1. Aims/objectives
The primary aim of the thesis is to develop and validate an OAM-based system capable of detecting platform-induced polarization risk in human sentiment interpretation across Twitter (X), Facebook, and Instagram. The project begins from the recognition that social-media platforms are not neutral environments. Even if users encounter similar or comparable content, the platform context itself can influence how sentiment is perceived, classified, and comparatively judged. The thesis therefore seeks to build a methodological bridge between raw human interpretation and structured platform-level evaluation.
A further aim of the thesis is to transform anonymous questionnaire-based responses into a disciplined analytical workflow. In practical terms, this means that the raw answers of respondents should not remain isolated survey records. Instead, they should be mapped, cleaned, validated, aggregated, structurally evaluated, deviation-tested, and finally synthesized into an interpretable platform-level decision output. This objective is important because the analytical value of the research does not arise from the questionnaire alone, but from the systematic conversion of the questionnaire results into a reproducible validation system.
The thesis also aims to demonstrate that the developed solution can operate as more than a one-time spreadsheet exercise. For this reason, the analytical logic was embedded in an automation-oriented workflow based on Python, openpyxl, and LibreOffice headless recalculation. This supports the practical objective of reproducibility. If a new export is generated from the same survey logic, the system should be able to process it through the same controlled pipeline and generate comparable structured outputs. The thesis therefore combines analytical objectives with implementation objectives.
Another objective is to distinguish clearly between the two methodological branches used in the thesis. The project intentionally applies both a COCO-STD-related structural evaluation layer and a COCO-Y0-related estimation/deviation layer. The purpose of this distinction is to avoid conceptual oversimplification. The structural branch is intended to reveal whether the interpretation patterns exhibit coherent internal structure, while the Y0-related branch is intended to reveal how far platform-level results deviate from a baseline-centered logic under normal and inverse paths. The aim is not to privilege one branch over the other, but to interpret them together in the final platform evaluation.
The thesis has a further objective connected to the educational and professional character of the BProf programme. It must show that the author can define a real problem, create a working solution, test it in a realistic usage context, structure the outputs for later analysis, and document the solution in a thesis-compatible way. Accordingly, the project aims not only to answer a research-oriented question about sentiment interpretation, but also to demonstrate applied development competence, testing discipline, documentation ability, and implementation transparency.
Finally, the thesis aims to produce a solution that is relevant from the perspective of future use. The final goal is not a universal theory about all possible forms of polarization, but a practical analytical framework through which platform-sensitive interpretation risk can be examined in a transparent, extendable, and explainable way. In this sense, the thesis combines a methodological aim, a development aim, and a practical decision-support aim.
[bookmark: _Toc225778656]1.2. Tasks
In order to realize the above aims, the thesis is organized around a set of concrete tasks. The first task was the design of the empirical basis of the work. This included preparing an anonymous questionnaire, selecting 15 social-media posts from Twitter (X), Instagram, and Facebook, and defining additional survey questions that could support the later platform-level decision logic. The questionnaire had to be suitable for structured export and later analytical transformation. At this stage, the key challenge was to collect responses in a form that could later be processed within a workbook-based and automation-supported environment.
The second task was the construction of the analytical workbook. This involved the design of the full sheet structure and the logic of transitions between sheets. The Raw sheet had to serve as the survey input layer; the Map sheet had to support structured transformation; the PostMetrics, PlatformSummary, and Target group sheets had to produce intermediate analytical summaries; the COCO sheet had to represent the structural validation branch; the Object sheet had to function as an integration layer; the Y0-related sheets had to capture the baseline-centered normal and inverse logic; and the DecisionOutput sheet had to provide the final synthesized result. The task was therefore not only to create formulas, but to build a coherent workbook architecture.
The third task was the development of the automation environment around the workbook. The Python script had to accept fresh survey exports, ignore non-essential extra columns, normalize headers, validate row count and required variables, enforce response-value rules, and write only the appropriate input-level content into the workbook. It was important that the automation should not damage formula-bearing areas of the template. The script also had to support recalculation and result extraction in a reproducible way.
The fourth task was the establishment of data-quality and validation rules. This included the requirement that the number of respondents had to be exactly 100 in strict thesis mode, that required demographic and platform-related columns had to exist, and that Likert-type answers had to be numeric and valid. In addition, the automation had to preserve appropriate numeric formatting conventions in the analytical outputs. These tasks are important because the reliability of the final outputs depends not only on formulas, but also on disciplined input control.
The fifth task was the generation of structured output artifacts. Each successful run had to produce a workbook copy, a recalculated workbook copy, a PDF export, a JSON log, and a CSV-based run history. This task was relevant because the KJU requirement logic expects numerous test runs, structured result storage, and outputs suitable for later data mining and analysis rather than only a single final screen or screenshot. The thesis therefore treats output structuring as part of the core solution, not as a secondary convenience. 
The sixth task was the implementation of systematic testing. The system had to be tested not only for nominal execution, but also for reproducibility, robustness to perturbation, sensitivity to modified signals, and proper rejection of invalid input. This led to four test groups: reproducibility tests, perturbation tests, sensitivity tests, and negative-validation tests. The testing task is essential because the project claims to provide a working analytical solution rather than only a conceptual method.
The seventh task was interpretive. The thesis had to explain how the results of the workbook should be read and how the final platform-level output should be understood. This required the differentiation of naive and optimized output readings, the discussion of the relationship between structural and deviation-related indicators, and the interpretation of the final priority logic in the DecisionOutput sheet. Accordingly, the thesis includes not only development and testing tasks, but also analytical explanation tasks.
The eighth task concerns documentation and presentation. The thesis must not merely contain an implementation; it must also explain its own logic in a structured way. This includes a clear chapter structure, an explicit explanation of why the chosen table of contents is appropriate, a later literature review with course-related and AI-usage-related content, an annex system with lists of abbreviations, figures, and tables, and a presentation of the solution in a form suitable for final defense. These tasks follow directly from the KJU final-thesis expectations and therefore form part of the thesis workload itself.
[bookmark: _Toc225778657]1.3. Targeted groups
In accordance with the CT_00 logic, the project must be interpreted not only as an academic exercise but also as a solution with identifiable target groups and practical usefulness. The first targeted group is researchers and students working on social-media interpretation, survey analytics, sentiment-related investigations, or platform comparison tasks. For this group, the value of the project lies in the fact that it provides a structured example of how raw human interpretation data can be converted into a reproducible validation-oriented workflow.
The second targeted group is teachers and supervisors involved in applied higher education, especially in programmes where students are expected to create working solutions rather than only theoretical discussions. For this group, the thesis can serve as a demonstrative example of how a project may combine workbook logic, automation, testing, repository documentation, and methodological reflection in a single integrated final product. This is particularly relevant in a BProf environment, where the connection between technical implementation and documented reflective analysis is essential.
The third targeted group is analysts or communication planners in institutions, including universities, organizations, and smaller enterprises, who need to understand whether the same or similar content may generate different interpretation tendencies across social-media platforms. For such users, the developed system may function as a diagnostic or exploratory tool. It does not replace strategic expertise, but it can support decision making by indicating where platform-related interpretation differences become analytically visible.
The fourth targeted group is the future commissioner or buyer of such a solution. From the KJU requirement perspective, it is necessary to define who could in principle commission and pay for the development of a comparable system. In the case of the present thesis, the most realistic potential buyer is an institution or organization that actively communicates through multiple social-media platforms and wants to evaluate interpretive risk before or during communication planning. Such a buyer may be a university, a public institution, an NGO, a small business, or a media-related organization that needs platform-comparison support but does not necessarily possess a full internal data-science department. The system could therefore be interpreted as a prototype for a platform-sensitive sentiment-validation service.
The fifth targeted group is the author herself as a developing professional within the chosen specialization. The thesis is also a learning and competence-demonstration project. Through the design of the workbook, the development of the automation, the execution of structured tests, and the preparation of the final documentation, the project supports the accumulation of practical knowledge in IT-security-oriented and quality-aware analytical system design. In this sense, the targeted-group logic also includes professional self-development.
[bookmark: _Toc225778658]1.4. Utilities (estimation of informational added-values)
The usefulness of the thesis must be interpreted not only in academic terms but also through the informational added-value generated by the solution. In the benchmark situation without the developed system, platform-related interpretation differences are usually handled informally. A researcher, communication planner, or institutional decision maker may rely on intuition, isolated percentages, or unsystematic impressions when trying to compare Twitter (X), Facebook, and Instagram. This benchmark situation has low methodological discipline, weak traceability, and limited reproducibility. Its costs appear in the form of wasted interpretation time, avoidable uncertainty, inconsistent judgment, and possibly poorer communication decisions.
By contrast, the developed solution creates informational added-value because it structures the interpretation process. The raw questionnaire results are not left as isolated records, but are transformed into sheet-level analytical layers, structural validation outputs, deviation-sensitive outputs, and integrated decision blocks. The informational benefit of this transformation is that the user receives more than raw data. The user receives a structured basis for platform-related interpretation. This surplus value is especially relevant when the same dataset would otherwise remain difficult to interpret coherently.
A further utility arises from automation. Without automation, repeated runs with updated questionnaire exports would require substantial manual processing effort and would also create a higher risk of inconsistency and accidental error. The Python-supported workflow reduces this burden by validating inputs, protecting workbook logic, recalculating outputs, and generating structured result artifacts. The informational added-value here consists not only in faster execution, but in more reliable repeatability and better traceability.
Another utility concerns testing and quality assurance. In the benchmark situation, a spreadsheet may produce some output, but there may be little evidence about whether the pipeline is deterministic, robust, sensitive to meaningful signal, and resistant to invalid input. In the present thesis, systematic testing was performed and documented. This means that the solution does not merely promise usability; it provides evidence-oriented support for usability. The informational added-value of such testing is the increased credibility of the produced outputs.
There is also utility from the perspective of institutional learning and knowledge management. Because the system produces structured outputs such as run logs and a CSV run history, the results can later be compared, reviewed, and discussed. This makes the solution more valuable than a one-off manually interpreted spreadsheet. It creates a foundation for cumulative learning, future comparisons, and later extension. In this sense, the project contributes not only immediate results but also an information architecture for later reflection.
From the perspective of a potential buyer or institutional user, the utility may be expressed as reduced uncertainty in platform-sensitive communication interpretation. A university, for example, may wish to know whether content framed for one social-media environment is likely to be interpreted differently in another. A structured platform-comparison system can help identify where interpretive divergence is more likely to emerge. The value of such support lies not necessarily in direct financial profit alone, but in improved communication quality, reduced interpretive risk, better justification of platform strategy, and more evidence-based internal discussion.
The costs of the developed prototype are primarily related to development time, testing effort, software environment setup, and later maintenance. However, the project demonstrates that these costs can be justified when compared to the informational surplus created by automation, structured outputs, and improved interpretive discipline. Therefore, the thesis argues that the system has positive utility not only as an academic artifact, but also as the prototype of a potentially commissionable analytical service.

[bookmark: _Toc225778659]1.5. Motivation
The motivation behind the thesis is both practical and methodological. On the practical side, social-media platforms increasingly shape how users perceive messages, reactions, and emotional tones. Even before users comment, share, or oppose a post, they must first interpret it. This interpretive stage is often taken for granted, although it may vary significantly across platforms. The thesis is motivated by the idea that these differences should not remain at the level of vague assumptions. They should be transformed into a more structured and examinable form.
The methodological motivation of the thesis is that human interpretation data are often collected, but not always processed through a sufficiently disciplined validation logic. The author wished to move beyond a simple survey summary and create a system in which interpretation patterns could be validated through an OAM-based architecture integrating structural and deviation-related branches. This ambition reflects a desire to connect empirical survey work with reproducible analytical processing.
A further motivation comes from the professional environment of the BProf programme. The thesis should demonstrate not only topic understanding, but also the ability to create a working solution, document it, test it, and discuss its usefulness and boundaries. The project offered an opportunity to combine workbook engineering, Python automation, result validation, and structured thesis writing in a single integrated development process. This made the topic especially suitable from an educational and competence-demonstration perspective.
The project was also motivating because it allowed the author to connect data handling, analytical modeling, and implementation-oriented problem solving. The work required survey planning, spreadsheet logic, automation development, testing design, repository organization, and formal documentation. For this reason, the thesis became not only a study of social-media interpretation, but also a practical exercise in building a traceable and defendable analytical system.
Finally, the thesis is motivated by future applicability. Although the current implementation is a prototype, its architecture suggests possibilities for broader future use, including larger datasets, additional target groups, refined online interfaces, and possible deployment-oriented extensions. This future potential adds further motivation to the current work, because the prototype is not an isolated dead-end exercise but a meaningful basis for subsequent development.
[bookmark: _Toc225778660]1.6. About the structure of the publication
The structure of the thesis follows the CT_00 logic and was formed intentionally rather than mechanically. The reason for this structure is that the project contains several distinct but interdependent layers: problem definition, literature positioning, own development, testing, IT-security-related interpretation, broader discussion, final conclusions, future directions, and annex-level supporting materials. The final table of contents was therefore arranged in a way that reflects the actual center of gravity of the work. Since the thesis is primarily based on a developed and tested analytical system, the largest methodological weight is placed on the chapters dealing with own development, testing, and the interpretation of results. This is consistent with the expectation that the thesis should present a real working solution, real-life testing logic, scalability considerations, and structured outputs for later analysis. 
Accordingly, Chapter 1 introduces the problem, aims, tasks, target groups, utilities, motivation, and publication structure. Its role is to define the project as a real and useful solution-oriented undertaking rather than merely as a general topic description. Chapter 2 will provide the literature-oriented and background-oriented framework of the thesis. In line with KJU expectations, that chapter will later include not only relevant conceptual and methodological background, but also a list of the programme courses connected to the thesis and a transparent discussion of the use of ChatGPT and other AI-supported assistance during the work.
Chapter 3 contains the core of the thesis under the title of own developments. This chapter has high relative importance because it presents the actual analytical system designed and implemented in the thesis. It explains the automation environment, the workbook architecture, the OAM-based representational logic, the distinction between the COCO-STD-related structural branch and the COCO-Y0-related estimation/deviation branch, the integration of these branches in the final output, the testing logic, and the main IT-security-related considerations such as data minimization, integrity, and responsible use. Since the developed system is the main original contribution of the thesis, this chapter necessarily occupies a central position in the publication.
Chapter 4 is reserved for discussion. Its role is to interpret the methodological and practical significance of the results obtained in Chapter 3. Instead of introducing new development details, it discusses what the outputs mean in terms of platform-induced polarization risk, methodological robustness, usefulness, responsibility, quality assurance, GDPR-related caution, and the limitations of the current solution. This separation is intentional because it keeps development description and result interpretation distinct.
Chapter 5 contains the conclusions, where the most important final takeaways of the thesis are synthesized in a more condensed form. Chapter 6 is dedicated to future possibilities, because the current prototype still has clear development potential, especially concerning broader deployment, possible online availability, and future scalability. Chapter 7 contains the summary, which provides a compact overview of the work as a whole. Chapter 8 contains the annexes, including the required lists and later documentation-related materials.
The structure also reflects topics intentionally excluded or deferred. At the present stage, the thesis does not aim to provide a full-scale theoretical treatment of all literature on sentiment analysis, polarization, or platform studies in Chapter 1. Those aspects belong more properly to Chapter 2. Similarly, the thesis does not claim that Streamlit deployment is already a finished part of the implemented solution; that topic is treated as a future-oriented extension rather than an accomplished core result. The work also does not attempt to build a universal theory of all social-media behavior. Its scope is more focused: it develops and validates a structured analytical system for the given anonymous survey dataset and for the selected platform-comparison logic.
A further reason for the chosen structure is the requirement of transparency. By separating introduction, literature, development, discussion, and annexes, the thesis makes it easier for the reader to see which parts define the problem, which parts provide background, which parts present the actual solution, and which parts discuss the implications. This improves readability and supports defense preparation.
Overall, the publication structure was therefore formed in order to reflect the real architecture of the project, the expectations of the CT_00 framework, and the KJU-specific requirement that the thesis should present a useful, tested, documented, and professionally interpretable solution. On this basis, the next chapter will build the conceptual and methodological background necessary for understanding the own developments in their wider academic and professional context.
[bookmark: _Toc225778661]Chapter 2. Literature
This chapter provides the conceptual, methodological, and professional background necessary for understanding the developed validation system and the results discussed later in the thesis. In accordance with the CT_00 structure, the chapter begins with testing, proving/goodness/objectivity, and KPIs, and then extends toward the topic-specific background of social-media sentiment interpretation, object–attribute-oriented representation, automation, course-related relevance, and AI-supported thesis work. In this way, the chapter does not function as a generic literature dump, but as a preparatory framework for Chapter 3 and Chapter 4. 
[bookmark: _Toc225778662]2.1. Testing
This section introduces testing as a central background concept for the thesis. Kanewala & Bieman, (2014) conclude that “scientific software presents special challenges for testing” (Kanewala & Bieman, 2014, p. 1230). In a praxis-oriented IT thesis, testing cannot be reduced to a superficial confirmation that “the program runs.” Instead, testing must demonstrate that the developed solution behaves consistently, meaningfully, and controllably under realistic conditions (Beaulieu-Jones & Greene, 2017; Kanewala & Bieman, 2014). This interpretation is fully consistent with the KJU requirement that the developed solution must be thoroughly tested in a real-life situation, be scalable, and produce structured results suitable for later analysis (Kodolányi János University, 2024). 
[bookmark: _Toc225778663]2.1.1. Testing as a quality-oriented activity in applied IT systems
In computational workflow research, reproducibility is treated as a major concern because complex data-processing pipelines may otherwise generate outputs that are difficult to trust, repeat, or compare. Beaulieu-Jones & Greene, (2017) describe continuous analysis as a workflow that “enables reproducible computational analyses” (Beaulieu-Jones & Greene, 2017). Literature on scientific workflows therefore emphasizes that reproducibility depends on preserving the conditions, descriptors, and execution logic necessary to regenerate results in a controlled manner (Beaulieu-Jones & Greene, 2017). For the present thesis, this broader interpretation of testing is especially important because the system transforms anonymous human questionnaire responses into an integrated platform-level output. In such a case, testing must cover more than file opening or formula recalculation. It must also address whether the transformation chain from Raw through DecisionOutput remains stable, whether input errors are rejected properly, and whether the produced outputs can be stored and interpreted as evidence. This is why testing in this thesis is understood as a methodological background condition of credibility rather than a purely technical afterthought. (Beaulieu-Jones & Greene, 2017; Kanewala & Bieman, 2014).
[bookmark: _Toc225778664]2.1.2. Reproducibility, repeatability, and controlled execution
A key background concept for the thesis is reproducibility. Beaulieu-Jones & Greene (2017) describe continuous analysis as a workflow that “enables reproducible computational analyses” (Beaulieu-Jones & Greene, 2017). Research on computational workflows treats reproducibility as the ability to rerun a workflow under controlled conditions and obtain results that remain explainable in relation to the original execution (Beaulieu-Jones & Greene, 2017).  This does not mean that every future dataset must lead to identical substantive outcomes, but that the same workflow logic can be rerun consistently and audited retrospectively (Beaulieu-Jones & Greene, 2017).
For the current thesis, this concept is directly relevant because the developed solution is not intended as a one-time manual spreadsheet operation. The Python-supported workflow, the recalculation logic, and the structured run artifacts all move the project toward controlled execution. Therefore, the literature background of testing justifies why reproducibility-oriented evidence is necessary before later claims about robustness, sensitivity, or integrated platform interpretation can be regarded as meaningful. (Beaulieu-Jones & Greene, 2017)
[bookmark: _Toc225778665]2.1.3. Robustness, sensitivity, and negative validation
Testing also has to clarify how a system reacts when the input changes. Robustness asks whether minor perturbations or noise leave the overall workflow stable, while sensitivity asks whether meaningful signal changes produce analytically visible differences. Negative validation, by contrast, examines whether invalid input is rejected instead of being silently accepted. In software-robustness research, these dimensions are important because a system that only works under ideal input conditions may be operationally weak even if it looks correct in demonstration mode. (Kanewala & Bieman, 2014)
This background is highly relevant to the present thesis because the analytical system processes survey exports that may contain extra columns, formatting inconsistencies, or incorrect values. A methodologically sound solution must therefore distinguish between acceptable variation and unacceptable corruption. The literature background on testing supports the thesis decision that reproducibility, perturbation, sensitivity, and negative-validation logic should all be treated as normal components of system credibility rather than optional extras. (Kanewala & Bieman, 2014)
[bookmark: _Toc225778666]2.1.4. Testing evidence and structured result storage
Testing becomes much stronger when its results are stored in a structured and reviewable form. The KJU requirement explicitly states that numerous test runs must be available in a structured database ready for data mining and analysis, and that the thesis must discuss the results of such analyses. This means that testing evidence should be generated as traceable artifacts rather than being described only narratively. (Beaulieu-Jones & Greene, 2017; Kodolányi János University, 2024)
From a literature perspective, this expectation is compatible with reproducibility research, where provenance, result descriptors, and workflow-state capture are treated as core conditions of later evaluation. In the context of the present thesis, the background logic is therefore clear: a tested analytical system is stronger when it stores run-level evidence in forms that can later be checked, compared, and interpreted systematically. (Beaulieu-Jones & Greene, 2017)
[bookmark: _Toc225778667]2.2. Proving, goodness, objectivity
This section clarifies how a survey-based validation system can be regarded as sufficiently good and sufficiently objective without confusing applied validation with absolute proof.  Ranganathan et al., (2024) state that validity and reliability refer to the “accuracy and consistency of a research tool” (Ranganathan et al., 2024). CT_00 explicitly places “proving, goodness, objectivity” in Chapter 2, which signals that a thesis of this type must explain the criteria by which its own later results may be judged (Kodolányi János University, 2024).
[bookmark: _Toc225778668]2.2.1. The difference between proving and validation in applied analytical systems
In a strict mathematical sense, proof establishes a result deductively. Applied analytical systems, however, typically rely on validation rather than proof in that narrow sense. Ponto, (2015) describes survey research as “a useful and legitimate approach to research” when its limitations are recognized (Ponto, 2015, Abstract). Their outputs are judged by whether the method is coherent, the data handling is disciplined, and the generated indicators are interpretable and consistent with the defined objectives (Ponto, 2015; Ranganathan et al., 2024). For this reason, the present thesis should not claim to “prove” platform-induced polarization risk as a universal truth; rather, it should demonstrate a validated framework for detecting and interpreting such risk in a structured way (Ponto, 2015; Ranganathan et al., 2024).
[bookmark: _Toc225778669]2.2.2. Goodness, plausibility, and interpretive reliability
In questionnaire-based and annotation-related contexts, goodness is closely related to validity and reliability. Methodological literature describes validity as the extent to which an instrument measures what it claims to measure, while reliability concerns the consistency of that measurement (Ponto, 2015; Ranganathan et al., 2024). These two dimensions are especially important in survey research because an instrument may appear orderly while still failing to capture the intended construct adequately (Ponto, 2015; Ranganathan et al., 2024).
Applied to the present thesis, this means that the questionnaire, the transformation workflow, and the final indicators must all be interpreted through the lens of plausibility and reliability. A “good” result is therefore not merely a visually neat output, but an output generated by a workflow whose input logic, transformation rules, and interpretation path remain coherent. This is one of the main reasons why the thesis combines controlled input validation with multi-layer analytical interpretation instead of relying on a single surface-level summary (Ponto, 2015; Ranganathan et al., 2024). 
[bookmark: _Toc225778670]2.2.3. Objectivity and its limits in human sentiment annotation
Human sentiment interpretation is never perfectly mechanical Baledent et al. (2022) focus on the “complex relations between agreement and reference”, which is highly relevant when human interpretation is used as structured evidence (Baledent et al., 2022, p. 2940). Annotation research in sentiment analysis repeatedly shows that human judgment is essential but also variable (Passonneau & Carpenter, 2013). ACL work on inter-annotator agreement in sentiment analysis emphasizes that manual text annotation is a crucial part of text analytics and that annotation reliability matters because human labels later influence automated or structured downstream interpretation (Baledent et al., 2022; Passonneau & Carpenter, 2013). More recent mixed-methods work additionally shows that annotation instructions themselves affect agreement outcomes, and that more detailed instructions tend to improve inter-annotator and intra-annotator agreement. (Baledent et al., 2022).
For the present thesis, objectivity must therefore be understood as disciplined intersubjectivity rather than as the elimination of human interpretation. The survey does not remove subjectivity; instead, it captures it in a structured form. The role of the validation system is to transform this structured subjectivity into an interpretable analytical object. In this sense, objectivity is approached through methodological control, transparent logic, and structured comparison rather than through the unrealistic assumption of perfectly neutral human judgment. (Baledent et al., 2022; Passonneau & Carpenter, 2013). 
[bookmark: _Toc225778671]2.2.4. Agreement, consistency, and validation-oriented interpretation
Agreement measures are particularly relevant when multiple respondents judge comparable items. Kendall’s coefficient of concordance, W, is one of the classical ways to assess rank-based agreement among several observers, and scholarly discussions describe it as a measure of agreement among multiple judges who rank a set of entities (Legendre, 2005). This makes it conceptually suitable as a background idea when a thesis is concerned with structured concordance and coherent interpretation across respondents or outputs (Legendre, 2005).
In the present thesis, the agreement problem is not copied mechanically from generic inter-rater settings, but the background logic remains highly relevant. The COCO-STD-related branch is meaningful precisely because interpretation structure matters in addition to isolated values (Legendre, 2005; Pető, 2013). Agreement and consistency thus become part of the validation-oriented reading of the system: a result is stronger when it emerges from a structured pattern rather than from accidental fragmentation (Legendre, 2005; Pető, 2013). 
[bookmark: _Toc225778672]2.3. KPIs
This section introduces KPIs as a background concept for the thesis. van de Ven et al. (2023) conducted a systematic review to “analyze and consolidate the current state of the research” on KPIs for business models (van de Ven et al., 2023). CT_00 explicitly includes KPIs in Chapter 2, which is appropriate because the developed system ultimately depends on a set of indicators that summarize, compare, and synthesize the questionnaire-derived evidence (Kodolányi János University, 2024; van de Ven et al., 2023).
[bookmark: _Toc225778673]2.3.1. KPIs in analytical and decision-support systems
KPI literature generally treats key performance indicators as measurable constructs that help organizations assess and monitor performance relative to defined objectives (van de Ven et al., 2023). In other words, KPIs translate broad goals into operationally interpretable metrics. Systematic-review work on KPI management also shows that KPI use becomes stronger when indicators are organized systematically rather than treated as isolated numbers (van de Ven et al., 2023).
Although the present thesis is not a business-performance thesis in a narrow corporate sense, the KPI logic remains directly useful. The developed workbook transforms raw survey responses into indicators that support platform-level comparison and final interpretation. Therefore, KPIs in this thesis should be understood as decision-supporting analytical indicators rather than as financial or managerial indicators only. 
[bookmark: _Toc225778674]2.3.2. Survey-derived and platform-level indicators
In this thesis, indicators originate first from the questionnaire and then from the workbook’s transformation process. This means that they are not arbitrary metrics added afterward, but derived constructs emerging from the structured relation between response data and the validation workflow. Such indicators become meaningful only when they preserve the analytical intention of the original survey while also being interpretable at platform level (Ponto, 2015; van de Ven et al., 2023).
The KPI perspective is therefore useful because it frames the outputs of the workbook as more than intermediate calculations. Post-level, platform-level, structural, and deviation-related outputs all function as indicator layers within a larger evaluation system. Their value lies not in isolated numerical existence, but in their role within a broader analytical objective: detecting and comparing platform-induced polarization-sensitive interpretation patterns.
[bookmark: _Toc225778675]2.3.3. COCO-STD-related structural indicators
From the background perspective of the thesis, the COCO-STD-related branch can be understood as a structural-indicator layer. It does not merely state whether a platform receives high or low values. Instead, it addresses whether the pattern of judgments exhibits interpretable structure, consistency, and relational coherence. This is conceptually aligned with the broader literature on agreement and structured comparison, where stable relational patterns are often more informative than single raw values (Legendre, 2005; Pető, 2013).
[bookmark: _Toc225778676]2.3.4. COCO-Y0-related deviation indicators
The COCO-Y0-related branch functions as a deviation-oriented indicator layer. In the thesis logic, this branch captures how platform-related outputs diverge from a baseline-centered reference under normal and inverse paths (MY-X / MIAU, 2012; Pető, 2013). This indicator family is important because structural coherence alone does not express directional shift. A platform may show coherent interpretation patterns while still deviating meaningfully from a chosen benchmark. The Y0-related branch therefore adds directional interpretive depth to the final evaluation (MY-X / MIAU, 2012; Pető, 2013).
[bookmark: _Toc225778677]2.3.5. Integrated indicators in the Decision Output logic
The final KPI perspective of the thesis is integrative rather than single-metric. The DecisionOutput sheet is meaningful because it combines several indicator families into a decision-supporting structure. This is consistent with KPI literature emphasizing that indicators should not remain fragmented if the goal is to support higher-level evaluation (van de Ven et al., 2023). In the thesis context, the integrated output is stronger than any isolated indicator because it synthesizes structural and deviation-sensitive evidence into a single interpretation framework. 
[bookmark: _Toc225778678]2.4. Social-media platform context and human sentiment interpretation
This section introduces the topic-specific literature needed for the thesis title itself. Arora et al. (2022) perform a systematic review to “identify contingencies and mechanisms” in social media’s relationship with polarization (Arora et al., 2022). The project is not only about measurement technique; it is also about how human sentiment interpretation may differ across Twitter (X), Facebook, and Instagram (Arora et al., 2022; Kubin & von Sikorski, 2021).
[bookmark: _Toc225778679]2.4.1. Social-media platforms as interpretive environments
Recent review literature shows that social-media sentiment analysis has evolved well beyond simple positive-versus-negative classification (Rodríguez-Ibánez et al., 2023; Xu et al., 2022). Reviews emphasize multimodal content, temporal dynamics, network relations, propagation effects, and platform-specific contexts, while also noting that different social-media environments shape how sentiment is expressed and detected. At the same time, platform-and-polarization reviews argue that social media should not be treated as a neutral channel, because different mechanisms and contingencies connect platform use to polarization outcomes (Arora et al., 2022; Kubin & von Sikorski, 2021).
For the present thesis, this means that platforms are not just labels attached to posts. They are interpretive environments. A platform can influence what kinds of cues are salient, what kinds of reactions are expected, and how strongly a post may be read as emotional, ironic, hostile, supportive, or ambiguous. This perspective justifies why the thesis examines platform-induced polarization risk through human interpretation rather than only through content counts or engagement statistics (Arora et al., 2022; Kubin & von Sikorski, 2021; Média- és Hírközlési Hatóság, 2024). 
[bookmark: _Toc225778680]2.4.2. Human sentiment interpretation and annotation
Human annotation remains central in sentiment-related research because many interpretive distinctions are difficult to reduce to purely automatic classification (Passonneau & Carpenter, 2013). Annotation research shows that sentiment labeling is consequential precisely because human judgments affect what becomes accepted as reliable downstream interpretation. More recent work also demonstrates that annotation instructions influence agreement quality, which reinforces the importance of structured questionnaire logic and disciplined interpretation procedures (Baledent et al., 2022).
This is directly relevant for the thesis because the empirical material is not machine-generated sentiment labels but human questionnaire responses. Therefore, the literature supports a methodological position in which respondent interpretation is not treated as noise to be ignored, but as the very phenomenon to be organized, validated, and compared (Baledent et al., 2022; Passonneau & Carpenter, 2013).
[bookmark: _Toc225778681]2.4.3. Platform-specific differences in reading posts
A growing body of review literature suggests that platform architecture, selective exposure, and algorithmic curation influence how users encounter and interpret content (Arora et al., 2022; Kubin & von Sikorski, 2021). The systematic review on polarization and social media stresses that the relationship is contingent and multi-mechanistic rather than reducible to a single explanation. Complementarily, recent work on filter bubbles, echo chambers, and algorithmic bias argues that algorithmic systems can amplify ideological homogeneity, restrict viewpoint diversity, and contribute to reinforcing particular interpretive patterns across platforms including Facebook, Twitter/X, and Instagram (Arora et al., 2022; Kubin & von Sikorski, 2021).
For the thesis, these background findings do not automatically prove that one specific platform is always more polarizing than another. Instead, they justify the basic research logic that platform-sensitive interpretive differences are plausible, analytically important, and worth validating through a structured system (Arora et al., 2022; Bányász, 2016; Kubin & von Sikorski, 2021).
[bookmark: _Toc225778682]2.4.4. Platform-induced polarization risk as an interpretive phenomenon
The literature on polarization repeatedly warns against overly simplistic causal claims (Arora et al., 2022; Kubin & von Sikorski, 2021). Systematic reviews emphasize that social media’s relationship with polarization depends on mechanisms, contexts, and operational definitions. This is useful for the present thesis because it supports a cautious framing: the thesis does not claim to measure polarization in the broadest political-theory sense, but rather to detect platform-induced polarization risk in human sentiment interpretation. That narrower framing is more methodologically defensible and better aligned with the data actually collected (Arora et al., 2022; Kubin & von Sikorski, 2021). 
[bookmark: _Toc225778683]2.5. Analytical and technological background of the developed system
This section provides the background for the thesis method and implementation style. Rocco et al. (2020) describe formal concept analysis as a method that helps to study the “relationship between a set of objects and a set of attributes” (Rocco et al., 2020). It prepares the reader for the OAM-based validation system without prematurely repeating the full own-development narrative of Chapter 3 (Rocco et al., 2020). 
[bookmark: _Toc225778684]2.5.1. Object–Attribute Matrix logic as an analytical representation
The object–attribute perspective has a strong methodological background in formal concept analysis and related matrix-based data-analysis traditions. Formal concept analysis studies the relationship between a set of objects and a set of attributes in a formal context, typically represented as a cross table (Rocco et al., 2020). Related matrix-decomposition literature also explicitly describes binary matrices as object–attribute matrices and analyzes how such structures can be decomposed in interpretable ways (Belohlavek & Vychodil, 2010).
This background is relevant because the present thesis relies on an OAM-based representation logic. Even though the concrete implementation of the thesis is tailored to a specific survey and workbook design, the broader literature supports the idea that object–attribute representation is a legitimate way of structuring complex relations so that hidden patterns and grouped interpretations become more visible (Belohlavek & Vychodil, 2010; Rocco et al., 2020).
[bookmark: _Toc225778685]2.5.2. Structural agreement and consistency-oriented evaluation
The methodological role of structural evaluation in the thesis is compatible with agreement-oriented literature. If several observers or response patterns can be compared through rank-based or relational structure, then coherence becomes analytically meaningful in its own right. Kendall’s W is one of the classical ways to assess concordance across multiple observers, and annotation literature similarly shows why agreement quality matters when human interpretation is involved (Baledent et al., 2022; Legendre, 2005).
Within the thesis, this broader logic supports the COCO-STD-related layer (Pető, 2013). The exact workbook implementation is specific to the thesis, but the background principle is familiar from the literature: stable internal structure strengthens interpretability (Bánkuti, 2010; Legendre, 2005; Pető, 2013).
[bookmark: _Toc225778686]2.5.3. Baseline-centered estimation and deviation logic
A second methodological background issue concerns deviation from a reference point. In practical analytical systems, interpretation often requires not only knowing whether a structure is coherent, but also whether it deviates meaningfully from a chosen baseline. In the present thesis, this is operationalized through the Y0-related sheets in normal and inverse form (MY-X / MIAU, 2012; Pető, 2013; Pitlik László, 2021). This deviation-sensitive layer is important because it complements structural coherence with directional interpretive information (MY-X / MIAU, 2012; Pető, 2013). The technical implementation of this branch is thesis-specific and is therefore presented in detail in Chapter 3 (MY-X / MIAU, 2012; Pető, 2013; Pitlik László, 2021; Váradi, 2025).
[bookmark: _Toc225778687]2.5.4. Spreadsheet-centered automation, reproducibility, and structured outputs
The thesis also has a technological background dimension. Research on reproducible workflows shows that workflow reliability is strengthened when execution logic, provenance, and output descriptors are preserved (Beaulieu-Jones & Greene, 2017). This aligns well with the KJU requirement that test runs and their results should be available in a structured form suitable for later analysis (Beaulieu-Jones & Greene, 2017; Kodolányi János University, 2024).
In the present work, this background supports the use of an Excel-centered analytical prototype supplemented by Python automation and structured output generation. The importance of such a combination is not that spreadsheets alone are sufficient for every future system, but that a spreadsheet-based prototype can become much stronger when surrounded by controlled automation, run logging, and reproducible execution logic. This background directly prepares the own-development narrative of Chapter 3 (Beaulieu-Jones & Greene, 2017; Kodolányi János University, 2024).
[bookmark: _Toc225778688]2.6. The Gap
This section identifies the specific gap that remains after the literature and methodological background reviewed in the previous sections. The purpose of the section is not to repeat the earlier literature review, but to state clearly what the existing literature already enables, what it still does not solve for the exact problem of the present thesis, and what the thesis contributes in response. This is important because the thesis does not merely summarize known approaches to sentiment analysis, platform interpretation, or structured evaluation. Its aim is to develop a thesis-level, auditable, and practically usable validation system for detecting platform-induced polarization risk in human sentiment interpretation across Twitter (X), Facebook, and Instagram (Arora et al., 2022; Kodolányi János University, 2024; Rocco et al., 2020; Xu et al., 2022).
[bookmark: _Toc225778689]2.6.1. What the literature already enables and what it does not
The literature reviewed in the previous sections already enables several important conclusions. First, it establishes that social-media platforms should not be treated as neutral communication containers, because platform-specific environments can shape how content is encountered, interpreted, and discussed. Second, the literature on sentiment analysis and human annotation confirms that sentiment interpretation is not purely mechanical, and that structured evaluation requires explicit attention to annotation quality, validity, and agreement. Third, the literature on objectivity, testing, KPIs, and multi-attribute representation provides a defensible basis for treating complex evaluation problems through structured analytical indicators instead of isolated descriptive values. Finally, the literature on reproducibility and survey quality supports the view that an applied IT thesis should not stop at descriptive outputs, but must also justify workflow control, testing, and structured result storage (Arora et al., 2022; Baledent et al., 2022; Beaulieu-Jones & Greene, 2017; Kubin & von Sikorski, 2021; Ponto, 2015). It is forbidden to use references without cited texts, cited texts should be written with “italic characters”
At the same time, these strands of literature do not directly provide a complete solution for the exact thesis problem addressed here. Existing sentiment-analysis literature often focuses on classification logic, platform mining, or broad review-level discussions rather than on a thesis-level validation system built around anonymous human interpretation data. Literature on platform polarization typically discusses mechanisms, risks, and public effects, but does not usually offer a compact workbook-centered, survey-driven, and reproducibility-oriented evaluation chain that could be implemented and defended within the scope of a BProf thesis. Similarly, general work on multi-attribute analysis, agreement, and reproducibility provides useful conceptual tools, but does not automatically yield a concrete, end-to-end solution for comparing human sentiment interpretation across selected platforms under a dual COCO-STD-related and COCO-Y0-related logic (MY-X / MIAU, 2012; Pető, 2013; Rocco et al., 2020; Rodríguez-Ibánez et al., 2023; Xu et al., 2022).
[bookmark: _Toc225778690]2.6.2. The specific gap addressed by this thesis
The specific gap addressed by this thesis lies in the absence of a compact, transparent, and auditable validation framework that integrates platform-sensitive human sentiment interpretation, OAM-based structured representation, structural agreement-oriented evaluation, baseline-centered deviation logic, and reproducibility-oriented implementation within one coherent analytical system. In other words, the literature provides many partial elements, but does not directly provide the exact combination needed for the present work (Arora et al., 2022; Baledent et al., 2022; Beaulieu-Jones & Greene, 2017; Rocco et al., 2020).
Gap A concerns the relation between sentiment interpretation and platform comparison. Existing work often studies sentiment in a platform context, but comparatively less attention is given to the problem of how human interpretation itself may shift across platforms and how such shifts can be validated in a structured, decision-supporting way. The present thesis addresses this by focusing not simply on post sentiment as a text property, but on platform-induced differences in human sentiment interpretation (Arora et al., 2022; Kubin & von Sikorski, 2021; Rodríguez-Ibánez et al., 2023; Xu et al., 2022).
Gap B concerns methodological integration. Structural agreement and baseline-centered deviation are often treated separately in analytical practice. However, in the present thesis problem, neither branch is sufficient on its own. A structural indicator without deviation logic may miss directional interpretive shifts, while a deviation-oriented indicator without structural validation may exaggerate unstable or weakly grounded differences. The gap therefore lies in the need for a dual-layer framework that combines COCO-STD-related structural evaluation with COCO-Y0-related estimation and deviation analysis (Legendre, 2005; MY-X / MIAU, 2012; Pető, 2013).
Gap C concerns reproducible implementation. Much analytical discussion ends at conceptual explanation or at static result presentation. The present thesis addresses a practical gap by implementing a controlled pipeline in which raw survey exports are transformed through mapping, post-level processing, platform summaries, target-group structure, COCO-related evaluation, object-level integration, Y0-related result logic, and final DecisionOutput synthesis. This gap is especially relevant in the KJU BProf context, where a real, tested, scalable, and documented solution is required rather than a theoretical design only (Beaulieu-Jones & Greene, 2017; Kodolányi János University, 2024). 
Gap D concerns thesis-level decision support. There is a gap between broad literature on social-media interpretation and a concrete tool that can support platform-level prioritization within a bounded academic and practical context. The thesis addresses this by producing not only intermediate analytical layers, but also a final integrated output that supports interpretation of platform-induced polarization risk in a compact decision-oriented form (Arora et al., 2022; Rocco et al., 2020; van de Ven et al., 2023).
[bookmark: _Toc225778691]2.6.3. What the thesis contributes
The thesis contributes an OAM-based validation system for detecting platform-induced polarization risk in human sentiment interpretation across Twitter (X), Facebook, and Instagram. Its first contribution is construct integration: it brings together human survey-based sentiment interpretation, object–attribute representation, COCO-STD-related structural evaluation, COCO-Y0-related deviation logic, and integrated final decision output within one coherent framework.
Its second contribution is implementation-level transparency. The thesis does not present the analytical logic only in abstract terms, but operationalizes it through a workbook-centered and automation-supported pipeline. In this way, the work contributes a thesis-level artifact that is inspectable, testable, and suitable for structured result storage and later analysis. This is consistent with the institutional expectation that the final thesis should demonstrate a real working solution, real-life testing, scalability, and structured output generation (Kodolányi János University, 2024). 
Its third contribution is methodological discipline. The thesis explicitly distinguishes between structural agreement-related interpretation and baseline-centered deviation-related interpretation, and it avoids reducing the final platform-level reading to one metric only. This strengthens interpretability because the final result is generated through an integrated validation logic rather than through a single descriptive summary (Legendre, 2005; MY-X / MIAU, 2012; Pető, 2013; van de Ven et al., 2023).
Its fourth contribution is scope-bounded decision support. The thesis does not claim to provide universal truth about all social-media behavior, nor does it claim causal proof about platform harm in the broadest sense. Instead, it contributes a bounded, transparent, and defendable framework through which anonymous human interpretation data can be transformed into a structured platform-comparison output. In this sense, the main added value of the thesis is not merely the production of numbers, but the creation of a traceable analytical system through which those numbers become interpretable.

[bookmark: _Toc225778692]2.7. Connection Between the Thesis and the BProf Programme
This section fulfils the KJU BProf requirement that the literature review must include a list of all courses completed during the programme and detailed connections between the thesis and the topics of those courses (Kodolányi János University, 2024). It also addresses the requirement for a unique sub-chapter describing all relevant development aspects from the perspective of the Computer Science Operational Engineering specialization (Kodolányi János University, 2024). For every course in the BProf programme, the entry below states: what specific knowledge from that course was used in the thesis; how that knowledge supports the implemented tool, pipeline, or analytical framework; where in the document the application appears; and what was intentionally left out in order to keep the scope feasible at bachelor level.

[bookmark: _Toc225778693]2.7.1. Networks and Computer Architectures
What I used: Client–server communication principles, HTTP request–response cycles, and the concept of stateless data transfer. Understanding how data flows between a browser-based survey platform (Google Forms) and a server, and how exported files are structured for downstream processing.
How it supports the thesis: Directly supports the understanding of why the survey export arrives as a structured .xlsx file rather than a live database connection, and why the Python automation script must read from a local file rather than query a remote endpoint. The awareness of network constraints also motivates the offline-first execution design of thesis_automation.py, which processes the export locally without requiring a live internet connection during the pipeline run.
Where in this thesis: Chapter 3.1.2 (data source and survey-based input); Chapter 3.1.9 (execution environment, artifact package, and reproducibility support); Chapter 6 (future online deployment boundary).
What I left out: Network security protocols, packet-level analysis, and distributed system design. The thesis pipeline is a local analytical tool, so network-layer engineering beyond basic HTTP awareness was not required.

[bookmark: _Toc225778694]2.7.2. Introduction to Algorithms
What I used: Algorithmic thinking, step-by-step problem decomposition, and the concept of deterministic transformation chains. Core algorithmic patterns including linear traversal, conditional branching, and sequential data transformation.
How it supports the thesis: The entire pipeline of thesis_automation.py is an algorithm in the strict sense: it accepts a defined input, applies a deterministic sequence of transformation steps (normalization → validation → write → recalculate → extract), and produces a reproducible output. The Introduction to Algorithms course provides the conceptual foundation for designing this sequence correctly — ensuring that each step's output is the next step's valid input, and that no step has hidden side effects that would break reproducibility.
Where in this thesis: Chapter 3.1.3 (overview of the analytical workflow); Chapter 3.1.4 (sheet-level logic of the developed system); Chapter 3.2.1 (testing logic and objectives).
What I left out: Computational complexity analysis and advanced algorithm design beyond linear pipelines. The pipeline processes N=100 rows, so performance optimization was not a design concern.

[bookmark: _Toc225778695]2.7.3. Operating Systems
What I used: File system operations, process management, subprocess invocation, and cross-platform path handling. Specifically, the concept of headless process execution — running a program without a graphical user interface.
How it supports the thesis: The LibreOffice headless recalculation step in thesis_automation.py is a direct application of operating systems knowledge. The script invokes LibreOffice as a subprocess using Python's subprocess module, passing command-line arguments to open, recalculate, and resave the workbook without a visible window. This step requires understanding how OS-level process management works, how to handle subprocess timeouts, and how to construct platform-independent file paths. Without this knowledge, the recalculation step — which is critical for caching formula results — could not have been implemented reliably.
Where in this thesis: Chapter 3.1.9 (execution environment, artifact package, and reproducibility support); Chapter 3.2.2 (technical validation of workbook flow); Annex (requirements.txt and environment dependencies).
What I left out: Kernel-level optimization, container technology (Docker), and CI/CD pipeline configuration. The thesis operates as a single-machine local tool, so advanced OS-level deployment engineering was not in scope.

[bookmark: _Toc225778696]2.7.4. Introduction to Programming
What I used: Foundational Python programming constructs: variables, conditionals, loops, functions, exception handling, file I/O, and basic data structures (lists, dictionaries). Understanding of how to read, process, and write structured data files.
How it supports the thesis: thesis_automation.py is built entirely on these foundational constructs. The header normalization function uses string operations and conditional logic. The schema validation function uses loops and exception raising. The write phase uses dictionary-based column mapping and conditional cell selection. The run log generation uses dictionary serialization to JSON. None of these functions require advanced programming patterns — their correctness depends on precise application of foundational constructs, which this course supplied.
Where in this thesis: Chapter 3.1.2 (data source and survey-based input); Chapter 3.1.9 (execution environment, artifact package, and reproducibility support); Chapter 3.2.2 (technical validation of workbook flow).
What I left out: Object-oriented design, class hierarchies, and design patterns. The pipeline is implemented as a collection of functions rather than a class hierarchy, which is appropriate for a single-script analytical tool of this scope.

[bookmark: _Toc225778697]2.7.5. Programming I and II
What I used: Modular Python programming: function decomposition, module imports, argument parsing, error propagation, and the use of third-party libraries (openpyxl, pandas, pathlib). Structured programming discipline including separation of concerns and readable code organization.
How it supports the thesis: The separation of thesis_automation.py into distinct functional phases — argument parsing, input loading, header normalization, schema validation, template writing, recalculation invocation, and output generation — reflects the modular programming discipline developed in these courses. The use of argparse for command-line arguments, openpyxl for Excel manipulation, and pathlib for cross-platform file paths are all direct applications of the library-usage skills from Programming I and II. The run_tests.py test runner similarly uses modular functions for each test group.
Where in this thesis: Chapter 3.1.9 (execution environment, artifact package, and reproducibility support); Chapter 3.2.1 (testing logic and objectives); Annex (requirements.txt dependency declaration).
What I left out: Advanced Python features such as decorators, metaclasses, async programming, and generator expressions. These were not needed for a deterministic, sequential analytical pipeline.

[bookmark: _Toc225778698]2.7.6. Databases
What I used: Relational data concepts: tables, records, fields, keys, and the principle of structured data storage. CSV as a flat-file database format. The idea of a persistent, queryable audit trail as distinct from transient in-memory computation.
How it supports the thesis: The runs.csv audit log is the thesis's implementation of a flat-file database. Every pipeline execution appends one row to this file, recording the timestamp, status, platform winners, input hash, and output paths. This design directly applies the database course's concept of a persistent, structured record store — the CSV is schema-consistent, append-only, and queryable by any spreadsheet or data analysis tool. The SHA-256 input hash recorded as a field in runs.csv applies the database concept of a unique identifier to ensure that each run's input can be traced. The KJU requirement that test results be available in a structured database for data mining is satisfied precisely through this design.
Where in this thesis: Chapter 3.1.9 (execution environment, artifact package, and reproducibility support); Chapter 3.2.5 (structured outputs as testing evidence); Chapter 3.3.2 (integrity of workbook processing); Annex (artifact inventory / output package description).
What I left out: Relational database management systems (RDBMS), SQL queries, and multi-table joins. The dataset is thesis-sized and single-pipeline, so a full SQL database was not warranted.

[bookmark: _Toc225778699]2.7.7. Data Visualization
What I used: Principles of clear, interpretable visual communication: choosing appropriate chart types, labeling axes with units of measurement, and designing outputs for a non-specialist audience. Understanding of how visual outputs support decision-making rather than merely displaying raw numbers.
How it supports the thesis: Data visualization knowledge directly shapes two aspects of the thesis. First, the pipeline diagram (Raw → Map → PostMetrics → … → DecisionOutput) was designed as a layered, color-coded flow chart following visualization principles of clarity, hierarchy, and color differentiation. Second, the DecisionOutput sheet of the Excel workbook was designed so that the final ranking result (N8 naive, N9 optimized, N10 final) is immediately readable by a non-technical decision-maker, with clear labels and visual separation. The KJU requirement that all figures contain units of measurement and all tables have complete column and row headers is also a direct application of data visualization discipline.
Where in this thesis: Chapter 3.1.3 (overview of the analytical workflow); Chapter 3.1.4 (sheet-level logic of the developed system); Chapter 4 (interpretive tables/figures for result reading); Annex 8.2 and 8.3 (lists of figures and tables).
What I left out: Interactive dashboard development, D3.js, and real-time visualization. The Streamlit deployment is planned as a future extension; the current version produces static Excel and PDF outputs.

[bookmark: _Toc225778700]2.7.8. Electronics and Circuits
What I used: Signal measurement principles, the distinction between analogue and digital representation, and the idea that any measurement instrument introduces its own constraints on what can be validly inferred from its output.
How it supports the thesis: Though Electronics and Circuits is not a primary source of methods in this thesis, its measurement-theory perspective directly informs one critical design decision: the choice to use a 1-to-5 Likert scale as the survey response format. A Likert scale is a discretized signal — it compresses a continuous affective response into five ordinal levels. The electronics course's treatment of analogue-to-digital conversion (quantization, resolution, and information loss) provides a conceptual parallel that motivates why the thesis does not treat Likert responses as continuous numeric data but as ordinal evidence. This justifies the rank-based aggregation logic in the COCO framework rather than simple arithmetic averaging.
Where in this thesis: Chapter 3.1.2 (data source and survey-based input); Chapter 3.1.5 (OAM-based representation); Chapter 2.3 (indicator interpretation boundary).
What I left out: Circuit analysis, hardware design, and signal processing mathematics. The thesis does not involve any hardware components or electronic measurement devices.

[bookmark: _Toc225778701]2.7.9. System Modelling
What I used: Formal representation of system structure: inputs, outputs, transformations, and the relationships between components. Stage-based process decomposition and the concept of a system model as a design tool prior to implementation.
How it supports the thesis: The nine-stage pipeline architecture of the thesis (Raw → Map → PostMetrics → PlatformSummary → Target Group → COCO → Object → COCO Y0 → DecisionOutput) was designed as a system model before it was implemented as an Excel workbook. Each stage has a defined input, a defined transformation, and a defined output that serves as the input to the next stage. This strict separation of stages is a direct application of system modelling principles: it makes the workflow auditable, testable stage-by-stage, and extensible without breaking existing stages. The pipeline diagram produced for the thesis is itself a system model in the sense used in this course.
Where in this thesis: Chapter 3.1.3 (overview of the analytical workflow); Chapter 3.1.4 (sheet-level logic of the developed system); Figure 3.1 (pipeline architecture diagram).
What I left out: UML class diagrams, state machine notation, and formal specification languages. The thesis uses a descriptive pipeline diagram rather than formal notation, which is appropriate for the scope.

[bookmark: _Toc225778702]2.7.10. System Operation
What I used: Practical system administration skills: environment setup, dependency management, reproducible execution conditions, and the principles of keeping a system operational across different machines and user environments.
How it supports the thesis: System operation knowledge directly supports the reproducibility objective of the thesis. The requirements.txt file specifies the exact Python library versions needed to run thesis_automation.py. The README.md documents the exact commands required to set up the environment, install dependencies, and execute the pipeline. The explicit PowerShell command provided in the documentation for running the full 20-test suite is a direct application of system operation discipline: another user should be able to reproduce the entire test run on a different machine by following these instructions. Without this discipline, the GitHub repository would be incomplete as a reproducibility artifact.
Where in this thesis: Chapter 3.1.9 (execution environment, artifact package, and reproducibility support); Chapter 3.2.4 (repeatability and scalability); Annex (requirements.txt, README.md, and reproducibility artifacts).

[bookmark: _Toc225778703]2.7.11. System Planning
What I used: Requirements analysis, scope definition, staged development planning, and the discipline of distinguishing between what a system must do (functional requirements) and what it must not do (scope exclusions). The concept of feasibility within defined constraints.
How it supports the thesis: System planning directly shaped the thesis development process. The decision to implement the pipeline as an Excel workbook plus Python automation — rather than a full web application with a live database — was a scope decision grounded in system planning reasoning: the Excel-based approach is feasible within the time and resource constraints of a bachelor thesis, produces verifiable outputs, and satisfies all KJU requirements without over-engineering. The explicit documentation of what is excluded (real-time API integration, NLP-based sentiment classification, multi-country deployment) is a direct application of the system planning discipline of stating scope boundaries.
Where in this thesis: Chapter 1.6 (scope logic and deliberate exclusions); Chapter 3.1.1 (problem environment and development logic); Chapter 4.6 (limitations of the current work).
What I left out: Formal requirements engineering methods, Gantt chart planning, and stakeholder management frameworks. The thesis scope is defined through narrative rather than formal project management notation.

[bookmark: _Toc225778704]2.7.12. Software Architectures
What I used: Layered software design, separation of concerns, and the principle that different components of a system should have distinct responsibilities with well-defined interfaces between them. The concept of a pipeline architecture as a specialized layered design.
How it supports the thesis: The thesis workbook is a direct implementation of a layered software architecture. Each sheet in the workbook has a single, clearly defined responsibility: Raw stores validated input; Map performs platform encoding; PostMetrics computes derived metrics; PlatformSummary aggregates by platform; COCO performs structural evaluation; Object integrates structural and estimation evidence; COCO Y0 applies the OAM optimization; DecisionOutput synthesizes the final ranking. The whitelist-based write protection in thesis_automation.py — which ensures the Python script only writes to input columns and never to formula columns — is an interface-enforcement mechanism, a direct application of software architecture principles.
Where in this thesis: Chapter 3.1.4 (sheet-level logic of the developed system); Chapter 3.1.8 (integration of COCO-STD and COCO-Y0 in the final output); Chapter 3.3.2 (integrity of workbook processing).
What I left out: Microservices architecture, RESTful API design, and event-driven architectures. The thesis implements a batch-processing pipeline, not a distributed or real-time system.

[bookmark: _Toc225778705]2.7.13. Software Testing
What I used: Test design principles: test case specification, the distinction between positive and negative test cases, reproducibility as a testing criterion, and the concept of structured test evidence as distinct from informal verification. Robustness and boundary testing.
How it supports the thesis: The 20-run test suite is the most direct application of software testing knowledge in this thesis. The four test groups (A: reproducibility, B: perturbation, C: sensitivity, D: negative validation) were designed following the test design principles from this course. Group A tests whether the system is deterministic under identical inputs — a positive confirmation test. Group B tests robustness under minor noise — a boundary test. Group C tests sensitivity to meaningful signal changes — a discriminative test. Group D tests correct rejection of invalid inputs — a negative validation test. The structured storage of all test results in test_results.csv is an application of the principle that test evidence must be preserved in an auditable form.
Where in this thesis: Chapter 3.2.1–3.2.5 (testing logic, technical validation, methodological validation, repeatability, scalability, and structured testing evidence).
What I left out: Unit testing frameworks (pytest with mocking), continuous integration testing pipelines, and formal test coverage metrics. The thesis uses scenario-level end-to-end tests rather than unit-level tests.

[bookmark: _Toc225778706]2.7.14. Business Process Management
What I used: Process mapping, workflow standardization, and the concept of a repeatable, documented procedure as distinct from an ad hoc manual operation. The value of explicit handoff points between process stages.
How it supports the thesis: The thesis pipeline is explicitly designed as a business process: it has a defined trigger (a new survey export is available), a defined sequence of steps with clear handoff points (each sheet's output feeds the next sheet's input), a defined output (DecisionOutput ranking + PDF + JSON log + CSV row), and a defined exception path (FAILED status in run_log.json if validation fails). This process orientation is what distinguishes the thesis from a simple spreadsheet — it is a repeatable, documented procedure that produces consistent outputs regardless of who runs it. The Business Process Management course provides the conceptual framework for why this matters.
Where in this thesis: Chapter 3.1.3 (overview of the analytical workflow); Chapter 3.2.5 (structured outputs as testing evidence); Chapter 1.4 (utilities / informational added-value).
What I left out: BPMN notation, process simulation software, and enterprise workflow tools. The pipeline is documented in narrative and diagram form, which is sufficient for a thesis-scale analytical process.

[bookmark: _Toc225778707]2.7.15. Business Law and Regulation
What I used: Legal frameworks governing data collection, processing, and storage — specifically the General Data Protection Regulation (GDPR, EU 2016/679). The concepts of informed consent, data minimization, purpose limitation, and the right to erasure (European Union, 2016).
How it supports the thesis: The survey design and data handling procedures in the thesis were designed in compliance with GDPR requirements, directly applying the Business Law and Regulation course content (European Union, 2016). Informed consent is collected as Item 1 in the survey and verified by the pipeline. No personally identifiable information (names, email addresses, IP addresses) is collected. Age and gender are recorded in broad categories rather than precise values. The survey data is not published on the public GitHub repository, consistent with the data minimization principle (European Union, 2016). The run log records a SHA-256 hash of the input file rather than the file's contents, preserving integrity without storing personal data.
Where in this thesis: Chapter 3.3.1 (data protection and data minimization); Chapter 3.3.3 (responsible use of outputs); Chapter 4.5.2 (GDPR and data-minimization-related interpretation).
What I left out: Formal legal review, Data Protection Impact Assessment (DPIA), and institutional compliance certification. The thesis implements GDPR principles as design constraints rather than conducting a formal legal compliance audit.

[bookmark: _Toc225778708]2.7.16. IT Security
What I used: Core information security principles: integrity, availability, and confidentiality (the CIA triad). Specifically, data integrity as the assurance that data has not been altered between collection and processing, and provenance as the ability to trace where data came from.
How it supports the thesis: IT security principles are embedded in the thesis pipeline at two levels. At the data integrity level, the pipeline computes a SHA-256 hash of every input file at the start of each run and records it in runs.csv. This means that if the same input file is run multiple times, the identical hash confirms that the input was unchanged — and a different hash flags that the data may have been modified between runs. At the responsible use level, the thesis explicitly addresses the warranty and responsibility limitations of the system: the pipeline's outputs are decision-support evidence, not authoritative commands, and users are warned that misuse of the results without understanding their limitations is an IT governance risk.
Where in this thesis: Chapter 3.3.1 (data protection and data minimization); Chapter 3.3.2 (integrity of workbook processing); Chapter 3.3.3 (responsible use of outputs).
What I left out: Network security, penetration testing, cryptographic protocol design, and identity management. The thesis is a local analytical tool without network exposure, so confidentiality and network-layer security were not in scope.

[bookmark: _Toc225778709]2.7.17. ICT in IT-Security
What I used: The application of information and communication technology tools within security-aware operational contexts. Specifically, the security implications of using external tools (such as LibreOffice, GitHub, and Streamlit Cloud) as part of an analytical workflow, and the importance of controlling the boundary between trusted and untrusted components.
How it supports the thesis: ICT in IT-Security knowledge shapes the thesis's treatment of its external tool dependencies. The pipeline relies on LibreOffice for headless recalculation, GitHub for code publication, and Streamlit Cloud for the planned web deployment. Each of these external components introduces a trust boundary: LibreOffice processes the workbook files, GitHub stores the code, and Streamlit executes the script in a cloud environment. The thesis explicitly acknowledges these dependencies and notes that users running the pipeline in sensitive organizational contexts should verify the integrity of these tools independently. The ICT security orientation also reinforces the decision to exclude the survey data from the public repository, treating the survey export as potentially sensitive even when anonymized.
Where in this thesis: Chapter 3.3.2 (integrity of workbook processing); Chapter 3.3.3 (responsible use of outputs); Chapter 3.3.4 (Help/manual and user-support logic); Chapter 6 (future external-platform extension boundary).
What I left out: Formal threat modeling for the pipeline's external dependencies, security auditing of LibreOffice or Streamlit, and compliance certification for cloud deployment. These are beyond bachelor thesis scope.

[bookmark: _Toc225778710]2.7.18. Intercultural Communication
What I used: Communication across cultural and linguistic contexts: the discipline of writing clearly for an international audience, managing terminology consistently, and being aware that readers bring different cultural and linguistic backgrounds to a document. The importance of explicit, unambiguous communication in technical documentation.
How it supports the thesis: Intercultural communication is directly relevant to this thesis at two levels. First, the survey instrument was designed bilingually in English and Mongolian, which required careful management of translation equivalence — ensuring that the Mongolian-language version of each question captured the same intended construct as the English version. The header normalization logic in thesis_automation.py handles the resulting bilingual column names by splitting on the newline separator and preserving only the English portion as the canonical identifier. Second, the thesis itself is written in English for a KJU academic audience, which requires the formal academic register and terminological consistency that intercultural communication training develops.
Where in this thesis: Chapter 3.1.2 (data source and survey-based input); Chapter 3.3.3 (responsible use of outputs in a socially sensitive context); Chapter 2.8 (AI-supported drafting and language refinement, if retained there).
What I left out: Formal discourse analysis, translation theory, and cross-cultural usability testing of the survey instrument. The bilingual design was a practical necessity rather than a research contribution in its own right.
[bookmark: _Toc225778711]2.8. Use of ChatGPT and generative AI during the thesis work
This subsection is mandatory under the KJU BProf requirements, which explicitly request detailed examples of where, how, and to what extent ChatGPT or other generative AI solutions were used during thesis work (Kodolányi János University, 2024). In the present thesis, ChatGPT was used as a bounded support tool in planning, wording, structural consistency checking, and technical problem solving. It was not used as a substitute for the actual implementation, empirical data collection, workbook logic, numerical computation, or final academic judgment. The role of AI support was therefore auxiliary rather than constitutive: it helped the author formulate, organize, and check parts of the work, but it did not replace the author’s responsibility for the real content of the thesis. 
[bookmark: _Toc225778712]2.8.1. AI-assisted planning of the thesis structure
One important area of use concerned thesis planning and structural clarification. ChatGPT was used to help organize the document according to the CT_00 logic and the KJU-specific thesis requirements. This included clarifying which topics belong in the Introduction, which belong in the literature review, how the own-development chapter should be separated from the discussion chapter, and how the annexes should support the main text. AI-assisted planning was particularly useful when defining the relative roles of Chapter 2, Chapter 3, and Chapter 4, and when refining chapter transitions, bridge paragraphs, and the “golden thread” of the thesis. In this sense, the support did not create the thesis logic on its own, but it helped the author articulate and stabilize that logic more clearly.
[bookmark: _Toc225778713]2.8.2. AI-supported drafting and language refinement
A second important area of use was drafting support and language refinement. ChatGPT was used to transform fragmented notes, workbook-related observations, and implementation-oriented explanations into more formal academic prose. This was especially helpful in sections where the author already knew the intended content, but needed support in expressing it in a more coherent, concise, and academically appropriate form. The support included paragraph reformulation, transition strengthening, reduction of redundancy, and consistency checking of technical terminology across chapters. At the same time, all such outputs were treated as editable suggestions rather than final text. The author remained responsible for checking whether the wording matched the real scope of the thesis, whether the claims were not overstated, and whether the final text remained faithful to the actual implementation and institutional requirements.
[bookmark: _Toc225778714]2.8.3. AI-supported automation planning and Python debugging
A third area of use concerned technical support during the automation-related part of the project. ChatGPT was used in discussing Python script structure, validation logic, data-flow organization, error interpretation, and debugging ideas related to the automation surrounding the Excel workbook. The support was especially relevant when clarifying how to preserve workbook-centered logic while still creating a more disciplined execution environment with structured outputs and repeatable runs. However, this support did not amount to outsourcing the implementation. The actual workbook design, project-specific assumptions, data handling choices, test design, and final acceptance of code behavior remained with the author. No technical suggestion was treated as valid merely because it was generated by AI; it had to be checked against the real workbook, the intended analytical workflow, and the actual behavior of the developed solution.
[bookmark: _Toc225778715]2.8.4. Boundaries of AI use and author responsibility
The boundaries of AI use are essential for academic integrity. In the present thesis, ChatGPT did not generate the survey data, did not determine the final analytical results, and did not perform the empirical validation in place of the author. The numerical outputs, workbook transformations, decision-related logic, and testing evidence belong to the developed system itself and to the author’s own work with that system. AI assistance was limited to support in wording, structure, conceptual clarification, and technical troubleshooting. Accordingly, the final responsibility for factual correctness, methodological defensibility, interpretation boundaries, citation placement, and final submission remains entirely with the student. AI-supported output was therefore treated as provisional until manually checked and aligned with the real implementation.
[bookmark: _Toc225778716]2.8.5. Risks, benefits, and transparency of AI-supported thesis work
The use of ChatGPT during thesis work had both benefits and risks. On the beneficial side, it accelerated drafting, supported structural clarity, improved wording quality, and helped in diagnosing technical and organizational problems during the writing and development process. On the risk side, AI-generated text can sound plausible even when it is too general, too confident, insufficiently grounded in the actual implementation, or inconsistent with the real boundaries of the project. For this reason, transparency is academically necessary. In the context of this thesis, the appropriate position is neither to conceal AI use nor to exaggerate it. The correct position is that AI was used as a bounded support instrument, while the author remained fully responsible for problem definition, survey execution, workbook logic, automation implementation, test interpretation, and final thesis validation. In a mature documentation logic, representative prompt–response pairs or categorized records of LLM use may also be preserved in the annexes as supporting evidence of this transparency-oriented approach (Kodolányi János University, 2024). 
[bookmark: _Toc225778717]2.9. Chapter synthesis and transition into Chapter 3
This final section synthesizes the literature chapter into a single justificatory chain that links the reviewed concepts, the identified gap, and the selected methodological logic to the implemented system presented in Chapter 3. The function of the section is not to introduce new empirical results, but to make explicit why the developed workbook and automation pipeline take the form they do. By this point, Chapter 2 has already established the conceptual importance of testing, objectivity, agreement, KPIs, social-media platform context, human sentiment interpretation, OAM-based structured representation, and the combined use of COCO-STD-related and COCO-Y0-related logic (Arora et al., 2022; Beaulieu-Jones & Greene, 2017; Pető, 2013; Rocco et al., 2020). It has also clarified that the remaining gap is not simply theoretical, but implementation-oriented: the need for a compact, transparent, reproducible, and decision-supporting validation framework adapted to the exact thesis problem (Arora et al., 2022; Beaulieu-Jones & Greene, 2017; Kodolányi János University, 2024; Rocco et al., 2020).
Accordingly, Chapter 3 can now move from conceptual justification to operational realization. The own-development chapter does not have to defend the thesis from first principles again. Its task is narrower and more technical: to present how the workbook architecture, the automation environment, the sheet-level logic, the COCO-STD-related structural branch, the COCO-Y0-related estimation branch, the integration layer, the testing procedures, and the IT-security-related considerations are implemented in practice. In other words, Chapter 2 establishes why such a system is needed and why it has this structure; Chapter 3 shows how that justified structure was actually built.

[bookmark: _Toc225778718]Chapter 3. Own developments
[bookmark: _Toc225778719]3.1. Developed analytical system and workflow
[bookmark: _Toc225778720]3.1.1. Problem environment and development logic
The own development presented in this thesis was designed to address a practical analytical problem related to the interpretation of human sentiment across major social media platforms. The central assumption of the research is that human sentiment interpretation is not platform-neutral. Users of Twitter (X), Facebook, and Instagram are exposed to different communication styles, interaction patterns, content structures, and platform-specific communication cultures, all of which may influence how they perceive and evaluate social media content. If such differences are not examined in a structured way, the resulting interpretation remains fragmented, subjective, and difficult to compare across platforms (Arora et al., 2022; Kubin & von Sikorski, 2021).
The practical challenge of the thesis was therefore not only to collect responses through a survey, but also to transform those responses into a structured evaluation system capable of supporting comparison, validation, and interpretation. A simple descriptive summary of questionnaire results would not have been sufficient for this purpose. The thesis required a more formal workflow in which raw responses could be cleaned, mapped, organized, transformed, and finally interpreted through a reproducible analytical framework (Beaulieu-Jones & Greene, 2017). In this sense, the development logic of the thesis is strongly connected to the validation perspective stated in the title of the work.
The own-development contribution of the thesis lies in the design and implementation of an OAM-based validation system built in a workbook environment and supported by automation-related logic. The system was not designed as a static spreadsheet or a one-time analytical exercise, but as a staged and traceable environment in which multiple analytical layers interact. This distinction is important, because the value of the thesis is not limited to the existence of the survey data or to the execution of calculations, but lies in the creation of a structured decision-support logic that can be executed repeatedly and interpreted consistently.
The overall development logic follows a multi-stage pathway. First, survey-based responses related to social media sentiment interpretation were collected. Second, the responses were prepared in a structured workbook-based environment. Third, the processed data were represented in a more formal analytical structure using OAM-oriented logic. Fourth, the system evaluated the processed data through two complementary branches: a COCO-STD-related structural layer and a COCO-Y0-related estimation and deviation layer (MY-X / MIAU, 2012; Pető, 2013; Rocco et al., 2020). Finally, the results of these layers were integrated into a final decision-oriented output block. This layered logic is what enables the thesis to move beyond descriptive summary and toward a validation-oriented analytical system.
[bookmark: _Toc225778721]3.1.2. Data source and survey-based input
The empirical basis of the thesis is a survey dataset containing 100 responses. The survey was used to collect human evaluations related to sentiment interpretation across the three selected social media platforms: Twitter (X), Facebook, and Instagram. The role of the survey in the thesis was twofold. On the one hand, it served as the primary empirical source of the research. On the other hand, it served as the operational test input of the developed validation system.
The methodological justification for using survey-based input is closely connected to the nature of the research question. Since the thesis focuses on human sentiment interpretation rather than on automated sentiment scoring alone, it was necessary to collect human judgments directly (Baledent et al., 2022; Passonneau & Carpenter, 2013). In this sense, the empirical core of the thesis lies in how respondents perceive and interpret social media-related content and platform environments. The collected responses therefore form the foundation of the later analytical process.
At the same time, raw survey exports are not immediately suitable for structured evaluation (Beaulieu-Jones & Greene, 2017; Ranganathan et al., 2024). Such raw exports usually contain technical fields, layout issues, inconsistent value forms, or response structures that are not directly usable in a final analytical framework. For this reason, the thesis does not treat the raw survey as an already completed dataset, but as an input layer that must be transformed before meaningful interpretation becomes possible. This transformation requirement is one of the main reasons why the own-development chapter is so central to the thesis.
The size of the dataset is also important. A 100-response dataset provides a more substantial basis for analysis than a minimal demonstration sample. Within the scope of the thesis, this makes it possible to discuss the developed solution not as a toy example, but as a workflow tested on a meaningful number of observations. This is especially relevant because KJU expects the thesis to demonstrate high numbers of test subjects or objects, real-life testing, and structured results suitable for later analysis (Kodolányi János University, 2024). 
[bookmark: _Toc225778722]3.1.3. Overview of the analytical workflow
The analytical workflow developed in the thesis transforms raw survey responses into a structured result framework through a sequence of connected processing stages. The workflow was implemented in a workbook-based environment and supported by automation logic so that the process could be repeated in a controlled and traceable way (Beaulieu-Jones & Greene, 2017). This structure is one of the main reasons why the thesis is able to claim the existence of an analytical system rather than only a manually prepared spreadsheet.
At a general level, the workflow can be summarized as follows. The raw survey export first enters the input stage, where the response data are reviewed and aligned to the expected structure. This is followed by mapping and transformation stages, in which the raw response values are organized into a more systematic analytical form. The next stages generate platform-level summaries and intermediate result structures. After this, the workflow enters the formal evaluation phase, where the Object–Attribute Matrix logic is used as the basis for structured representation. Finally, the processed information is interpreted through COCO-STD-related and COCO-Y0-related result layers, and these outputs are integrated in the final decision-oriented output block (MY-X / MIAU, 2012; Pető, 2013; Rocco et al., 2020). The complete sequence of the developed analytical workflow is presented in Figure 3.1. [image: ]
[bookmark: _Toc225245420][bookmark: _Toc225245647]Figure 3.1. Overall analytical workflow of the developed validation system
Source: Author’s own work
Figure 3.1 presents the overall analytical workflow of the developed validation system. The figure is important because it shows how raw survey responses are transformed into a structured analytical output through a sequence of connected processing stages. The reader should observe that the workflow integrates preprocessing, structured representation, COCO-STD-related evaluation, COCO-Y0-related evaluation, and final decision-oriented output generation.
The practical significance of this workflow lies in its sequential organization. Instead of editing final results manually, the system processes the data through clearly separated stages. This improves traceability because the output of each stage serves as the input of the next one. It also reduces the risk of uncontrolled manual changes that could affect the validity of later results. In an applied thesis, this kind of staged logic is especially important because the final results must not appear as isolated numbers without a transparent derivation path.
Another important strength of the analytical workflow is that it preserves visibility of intermediate stages. The workbook does not hide the transformation process from the user. On the contrary, it makes it possible to examine the movement from raw survey input to mapped values, summarized structures, formal evaluation layers, and final interpretation. This is useful not only for analytical transparency, but also for later testing, debugging, and discussion of methodological logic.
[bookmark: _Toc225778723]3.1.4. Sheet-level logic of the developed system
The analytical workflow is operationalized through a set of connected workbook sheets, each with its own role in the complete system. The developed workbook was not designed as a single summary table, but as a layered environment in which different sheets support input, transformation, evaluation, integration, and final decision-oriented output.
The Raw sheet functions as the controlled input layer of the analytical system. Its purpose is to contain the structured survey responses in a form suitable for later processing. This sheet is not intended as a final analytical surface, but as the origin point of the computational chain. Its importance lies in the fact that all later stages depend on the integrity and consistency of this initial data layer.
The Map sheet supports the conversion of raw response values into a more systematized internal structure. This stage is important because the later analytical logic depends on consistent internal representation rather than directly on the original export format. The PostMetrics sheet extends this logic by generating derived analytical values from the structured response data. These intermediate values prepare the dataset for grouped comparison and later formal interpretation.
The PlatformSummary sheet provides an aggregated view of the processed data at platform level. This makes it possible to observe how the three selected platforms are represented in the sample and how the processed indicators differ across them. The Target group sheet complements this stage by organizing information in a way that supports the interpretation of relevant group-level structures. These sheets are important because they bridge the gap between raw responses and formal evaluative logic.
The COCO sheet forms the basis of the COCO-STD-related structural evaluation branch (Legendre, 2005; Pető, 2013). In this stage, the data are interpreted through Kendall-W-based and COCO-related indicators in order to assess the degree of structure, agreement, or internal consistency in the processed platform-level information. This branch supports the thesis objective of identifying whether the compared platform environments produce structurally distinguishable patterns.
The Object sheet plays an integrating role within the system. It consolidates important elements from earlier transformation and evaluation stages and prepares them for the final analytical interpretation. It is within this integrated logic that the structural and estimation-oriented components of the workflow become directly comparable.
The COCO-Y0-related sheets, including the normal and inverse input and result structures, form the second major methodological branch of the analytical system (MY-X / MIAU, 2012; Pető, 2013). Their role is to support baseline-centered estimation and deviation analysis. While the COCO-STD-related layer emphasizes structure and agreement, the COCO-Y0-related layer emphasizes estimation, difference, and the relative position of results with respect to a defined Y0 baseline.
Finally, the DecisionOutput sheet serves as the final interpretive layer of the system. This block presents the integrated analytical outcome of the workflow in a more compact and decision-oriented form. The importance of this sheet is that it does not merely display intermediate calculations, but brings together the major results in a format suitable for final evaluation and thesis discussion. The functional relationship among the major sheets of the developed workbook is presented in Figure 3.2.
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[bookmark: _Toc225245421][bookmark: _Toc225245648]Figure 3.2 Sheet-level architecture and functional logic of the developed workbook from Raw to DecisionOutput
Source: Author’s own work
Figure 3.2 presents the sheet-level architecture and functional logic of the developed workbook. The figure is important because it shows that each sheet has a distinct analytical role within the system rather than functioning as an isolated spreadsheet block. The reader should observe that the workbook is organized into input, transformation, evaluation, and output layers, which together support a structured and traceable analytical workflow.
This sheet-level logic is particularly important in the context of the thesis because it demonstrates that the developed solution is not merely a collection of formulas. It is a structured environment in which each sheet contributes to a larger analytical sequence. This is one of the main reasons why the workbook can be treated as a system and not only as a manually arranged calculation file.
[bookmark: _Toc225778724]3.1.5. OAM-based representation
The Object–Attribute Matrix is one of the core methodological components of the thesis. Its role is to provide a formal representation through which the observed units and the relevant evaluative characteristics can be handled in a structured way. In the context of the present thesis, OAM is not used merely as an abstract theoretical reference, but as an operational representation principle embedded in the workflow (Belohlavek & Vychodil, 2010; Rocco et al., 2020).
The use of an OAM-oriented logic makes it possible to move beyond a simple table of responses and toward a more formalized analytical environment. Raw survey data are difficult to interpret at higher analytical levels because they are tied to individual observations and original questionnaire structures. By contrast, an object–attribute representation enables the analyst to treat the compared units and their characteristics in a more systematic and comparable form. This is particularly useful when the objective is not merely to count responses, but to validate whether platform-related human sentiment interpretation exhibits meaningful structure.
Within the thesis, the OAM-oriented representation supports both branches of the final evaluation logic. It provides the structural basis for the COCO-STD-related analysis and also supports the estimation-oriented interpretation carried out in the COCO-Y0-related sheets. In this sense, the OAM perspective is not a separate later addition, but one of the design principles that organize the development from the middle stages of the workflow onward (MY-X / MIAU, 2012; Pető, 2013; Rocco et al., 2020).
The methodological value of the OAM approach in this thesis lies in the fact that it makes the evaluation process more transparent and reproducible. Instead of relying on unstructured interpretation, the workflow operates through a formal representation in which the relationships between objects and attributes can be observed, processed, and interpreted consistently. This strengthens both the academic value and the practical credibility of the developed solution.
[bookmark: _Toc225778725]3.1.6. COCO-STD-related structural evaluation layer
One of the two main analytical branches of the developed system is the COCO-STD-related structural evaluation layer. In the thesis, this layer is represented primarily through the COCO sheet and its Kendall-W-related interpretation logic. Its purpose is to assess the degree to which the processed platform-level data display internal structure, coherence, or agreement (Legendre, 2005; Pető, 2013).
This part of the analytical system is important because the title of the thesis refers to validation, not merely to description. A validation-oriented thesis must go beyond raw frequency comparison and examine whether the observed results have a stable internal analytical structure. The COCO-STD-related layer contributes to this goal by providing a structure-oriented perspective on the processed data.
The Kendall-W-related values and associated COCO-based indicators help identify whether the compared platforms differ in a way that can be interpreted as analytically meaningful rather than random or purely descriptive. In practical terms, this means that the COCO-STD-related branch helps determine whether the dataset contains sufficient structural differentiation to support a platform-related interpretation of human sentiment patterns (Legendre, 2005; Pető, 2013). An example of the COCO-STD-related structural output of the developed workbook is presented in Figure 3.3.
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[bookmark: _Toc225245649]Figure 3.3 COCO-STD-related structural output in the developed workbook
Source: Author’s own work
Figure 3.3 presents an example of the COCO-STD-related structural output of the developed workbook. The figure is important because it illustrates the part of the analytical workflow in which COCO-based and Kendall-W-related values support the interpretation of structural agreement and internal consistency. The reader should observe that this layer contributes to validation by showing whether the processed platform-level results display meaningful analytical structure.
The methodological role of this branch should therefore be understood as structural validation. It does not by itself provide the final decision-oriented output of the thesis, but it forms an essential layer of the complete evaluative system. Without this branch, the thesis would lose a major part of its validation logic and would remain closer to a descriptive summary than to a structured analytical system.
[bookmark: _Toc225778726]3.1.7. COCO-Y0-related estimation and deviation layer
The second major analytical branch of the developed system is the COCO-Y0-related layer. This branch is represented through the Y0-related input and result sheets, including both normal and inverse calculation directions. Its primary purpose is to support baseline-centered estimation and deviation analysis within the platform comparison framework (MY-X / MIAU, 2012; Pető, 2013).
The COCO-Y0 logic differs from the COCO-STD-related layer in emphasis. While the structural branch focuses on agreement and internal organization, the Y0-related branch focuses on how the evaluated results relate to a defined baseline and how deviations can be interpreted in comparative terms (MY-X / MIAU, 2012; Pető, 2013). This makes the COCO-Y0 branch especially useful for generating a more differentiated evaluative output rather than only identifying whether structure exists.
Within the developed workflow, the Y0-related branch contributes to the interpretation of estimated values, baseline references, and relative differences. Because both normal and inverse calculation paths are present, the system is able to examine the evaluated data from more than one directional perspective. This expands the analytical depth of the workflow and strengthens the interpretive value of the final result layer. An example of the COCO-Y0-related normal-path result structure of the developed workbook is presented in Figure 3.4.
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[bookmark: _Toc225245650]Figure 3.4 COCO-Y0-related normal-path result structure in the developed workbook
Source: Author’s own work
Figure 3.4 presents an example of the COCO-Y0-related normal-path result structure of the developed workbook. The figure is important because it illustrates the branch of the analytical workflow in which baseline-centered estimation and deviation-related outputs are generated through the normal Y0 calculation path. The reader should observe that this layer complements the structural interpretation of the COCO-STD-related branch by providing a result-oriented view of relative estimation and difference.
A corresponding inverse-path result structure is presented in Figure 3.5.
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[bookmark: _Toc225245651]Figure 3.5 COCO-Y0-related inverse-path result structure in the developed workbook
Source: Author’s own work
Figure 3.5 presents an example of the COCO-Y0-related inverse-path result structure of the developed workbook. The figure is important because it shows how the inverse Y0 calculation path extends the evaluative logic of the system and makes it possible to interpret relative differences from an additional directional perspective. The reader should observe that the inverse-path branch does not replace the normal-path branch, but complements it within the overall evaluative framework.
The inclusion of the COCO-Y0-related branch is methodologically justified by the objective of producing a more nuanced evaluative framework (MY-X / MIAU, 2012; Pető, 2013). In the thesis, it allows the analysis to move from structural validation toward estimation-based interpretation, thereby complementing the COCO-STD-related branch rather than duplicating it .
[bookmark: _Toc225778727]3.1.8. Integration of COCO-STD and COCO-Y0 in the final output
A key strength of the developed system is that it does not rely on only one evaluative logic. Instead, the workflow integrates the COCO-STD-related structural layer and the COCO-Y0-related estimation layer into a single final interpretive environment. This integration is one of the central own-development contributions of the thesis.
The integrated approach is necessary because the research problem concerns platform-induced polarization risk in human sentiment interpretation, which is too complex to be captured convincingly by one isolated metric alone (van de Ven et al., 2023). A purely structural interpretation would not fully describe baseline-relative differences, while a purely Y0-based deviation interpretation would not sufficiently address the question of internal coherence and agreement. The combination of the two branches therefore provides a more balanced evaluation system (Legendre, 2005; MY-X / MIAU, 2012; Pető, 2013).
The integration occurs through the later processing blocks, especially the Object and DecisionOutput sheets. At this stage, the workflow brings together structure-oriented and deviation-oriented information in order to support a more comprehensive final interpretation. An example of the summary-level integrated platform evaluation generated by the developed workbook is presented in Figure 3.6.
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[bookmark: _Toc225245652]Figure 3.6 Summary-level integrated platform evaluation in the DecisionOutput sheet
Source: Author’s own work
Figure 3.6 presents the summary-level integrated platform evaluation in the DecisionOutput sheet. The figure is important because it shows how platform-level risk values, COCO-STD-related structural interpretation, and COCO-Y0-related optimized values are brought together in one summary block. The reader should observe that the developed system does not rely on a single indicator, but combines several analytical components in order to support final interpretation.
The final priority decision logic of the developed workbook is presented in Figure 3.7.
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[bookmark: _Toc225245653]Figure 3.7 Final priority decision block in the DecisionOutput sheet
Source: Author’s own work
Figure 3.7 presents the final priority decision block in the DecisionOutput sheet. The figure is important because it shows how the workbook compares naive and optimized platform-level results and then derives the final priority decision. The reader should observe that the final output includes not only comparative values, but also an explicit decision-oriented conclusion regarding the platform that requires the highest priority.
From the perspective of thesis design, this integrated logic is especially important because it turns the workbook from a collection of disconnected calculation sheets into a coherent validation system. This is why the title can justifiably refer to an OAM-based validation system: the system is not merely a descriptive workbook, but a structured environment in which multiple analytical branches converge into one final evaluative framework.
[bookmark: _Toc225778728]3.1.9. Execution environment, artifact package, and reproducibility support
In addition to the workbook-based analytical logic, the developed system also includes an automation-supported execution environment whose role is to make the workflow more controlled, repeatable, and auditable. In the context of the present thesis, reproducibility does not mean that every action is fully detached from the operator. Rather, it means that the same input structure can be processed through the same declared workflow under stable execution conditions, with the main transformation logic remaining explicit and inspectable. This distinction is important because a thesis-level analytical system is academically much stronger when it can be rerun under declared conditions than when it depends on one-time manual arrangement only (Beaulieu-Jones & Greene, 2017).
The execution environment of the solution is deliberately local and file-based. The core analytical logic is preserved in the Excel workbook, while the supporting automation handles disciplined input placement, controlled recalculation, and structured output generation. This separation is methodologically useful because it prevents the thesis from presenting automation as a replacement for the analytical model. The workbook remains the primary analytical environment; the automation acts as an execution-support layer around it. In this sense, the solution should be understood as a hybrid system consisting of workbook logic, automation support, and documented execution conditions.
A further important aspect of this execution environment is the artifact package produced by repeated runs. The value of the developed system is not limited to the final visible workbook state. Each successful execution is expected to yield a structured set of outputs that can later be checked, compared, archived, and interpreted. These outputs include the populated workbook itself, recalculated result files, exportable views, and machine-readable run-level artifacts such as JSON- and CSV-based logs. From the perspective of thesis quality, this is highly important because it transforms the workflow from a one-time spreadsheet exercise into a more traceable analytical process. A result becomes more credible when the surrounding execution evidence is also preserved.
From the viewpoint of reproducibility, the artifact package plays a second role as well: it supports later verification. If the same or comparable survey export is processed again, the resulting files can be compared across runs in order to check whether the workflow behaves consistently. This is directly connected to the testing logic developed in Chapter 3.2, where repeatability, structured outputs, and methodological stability are treated as central indicators of solution quality. Accordingly, reproducibility in the present thesis is not interpreted as a purely theoretical ideal, but as a practical design principle that links implementation, testing, and interpretation.
The repository-related side of the thesis should also be understood within this logic. The solution is not presented merely as an isolated workbook file, but as a documented implementation context in which the surrounding automation, dependency assumptions, and execution-related materials form part of the overall deliverable. This repository-based framing strengthens transparency because it makes the developed solution easier to inspect and explain. At the same time, the present thesis does not exaggerate the implementation status: the current work is best described as an Excel-based analytical prototype supported by Python automation and repository-oriented documentation, while broader online deployment remains a future extension rather than a completed part of the current deliverable.
From the perspective of own development, this execution-environment and artifact-oriented design is one of the main strengths of the thesis. The contribution is not only that the workbook computes results, but that the entire workflow is arranged as a more disciplined analytical system with declared boundaries, repeatable execution, structured evidence, and documentation-oriented support. This is particularly relevant in view of the KJU expectations, which emphasize that a thesis solution should be a real working system, should be tested repeatedly, should generate structured outputs for later analysis, and should be documented in a form that supports inspection, tutorial use, and further development (Kodolányi János University, 2024). In this sense, execution environment, artifact preservation, and reproducibility support are not secondary technical details, but integral parts of the validation-oriented character of the developed solution.
[bookmark: _Toc225778729]3.2. Testing
[bookmark: _Toc225778730]3.2.1. Testing logic and objectives
The developed system was not created as a one-time demonstration, but as a repeatable analytical workflow. For this reason, testing has a central role in the own-development chapter. The testing logic of the thesis must be understood in both technical and methodological terms. On the technical side, the workbook and the automation-supported process must preserve the expected sheet logic and must generate outputs without breaking the analytical chain. On the methodological side, the generated outputs must remain interpretable and stable enough to support thesis-level conclusions.
The primary objective of testing was therefore not only to check whether calculations produce values, but to verify whether the system behaves in a controlled and reliable way. In a thesis framed as a validation system, this distinction is crucial. The existence of outputs alone is not sufficient. The outputs must also be stable, traceable, and coherent in relation to the logic of the workbook.
Another objective of testing was to support the credibility of the title-level claim. Since the thesis uses the expression “validation system,” the developed solution must demonstrate that it behaves as more than a manually arranged summary file. Testing is one of the main mechanisms through which this claim becomes academically defensible (Kanewala & Bieman, 2014; Kodolányi János University, 2024).
[bookmark: _Toc225778731]3.2.2. Technical validation of workbook flow
The first dimension of testing concerns the technical flow of the workbook. This includes checking whether the expected sheets operate in the correct sequence, whether the transformation logic remains intact, and whether the final output is generated from the intended analytical chain. In a multi-sheet workbook environment, technical flow validation is important because a mistake in one intermediate layer may distort later results even if the final output still appears numerically complete.
The staged architecture of the workbook contributes positively to technical validation. Because the workflow is divided into clearly identifiable layers, it becomes easier to trace where a problem might have occurred. The Raw sheet can be checked as input. The mapping and transformation sheets can be checked as internal processing layers. The COCO and Y0-related sheets can be checked as evaluation layers. Finally, the DecisionOutput sheet can be checked as the final integration layer.
Technical validation therefore does not only concern whether the workbook “runs,” but whether the workbook preserves the intended analytical order. This form of testing is especially important in spreadsheet-based environments, where hidden manual edits or formula inconsistencies may otherwise remain unnoticed.
[bookmark: _Toc225778732]3.2.3. Methodological validation of outputs
Testing in the thesis also includes methodological validation. This means that the outputs generated by the workbook must not only exist, but must also be interpretable within the methodological framework of the research. A technically functioning system that produces analytically meaningless outputs would not satisfy the aims of the thesis.
Methodological validation in the present work is connected to the interpretability of the COCO-STD-related structural branch, the COCO-Y0-related estimation branch, and the final integrated decision-oriented output. These result layers must remain consistent with the logic announced in the research design. The role of testing is therefore to support the argument that the observed outputs can be meaningfully discussed in relation to platform-level sentiment interpretation and validation.
This aspect is particularly important because the thesis does not stop at descriptive summary. It claims that the developed system supports structured validation. For such a claim to remain credible, the outputs must be interpretable in a way that is consistent with the methodological architecture of the workbook.
[bookmark: _Toc225778733]3.2.4. Repeatability and scalability
The use of a 100-respondent dataset already contributes to the credibility of the testing phase because it demonstrates that the workflow can handle a non-trivial number of observations. The developed system was not built around a minimal illustrative example, but around a real dataset that had to be transformed, aggregated, and interpreted through several analytical layers. This gives the testing process practical significance beyond purely formal correctness.
Testing in the context of this thesis also includes reproducibility. A useful analytical system should not work only once under ideal conditions. It should be capable of processing the same kind of structured input repeatedly and producing a coherent result structure each time. The developed workflow supports this expectation through its staged logic, visible intermediate sheets, and controlled final output. Repeated execution therefore serves as an important indicator of reliability.
Scalability must also be interpreted in a realistic thesis-oriented sense. Within the scope of this work, scalability does not mean unlimited industrial-scale deployment. Instead, it means that the system is not dependent on one manually tuned case only, but can process repeated structured inputs of the same type while preserving the logic of the workbook. This is important because KJU explicitly states that presenting only a handful of successful runs is not acceptable and that numerous structured results must be available for later analysis (Beaulieu-Jones & Greene, 2017; Kodolányi János University, 2024). 
[bookmark: _Toc225778734]3.2.5. Structured outputs as testing evidence
One of the practical strengths of the workbook-based approach is that the results of testing remain visible in a structured form. Intermediate layers, result blocks, and final decision-oriented outputs can all be inspected after execution. This makes the system more transparent than a black-box calculation environment and supports later analytical discussion.
Structured outputs are especially important because the final thesis is expected not only to claim that the solution works, but also to discuss the results of analyses based on structured output. The workbook-based design contributes to this by keeping the analytical chain inspectable. In this sense, testing in the thesis is not only about finding errors, but also about documenting the analytical behavior of the system.
The final significance of testing lies in the fact that it supports the title-level validation claim of the thesis. The title refers to an OAM-based validation system. Such a claim can only be justified if the developed workbook is shown to behave in a stable, traceable, and repeatable way. For this reason, testing is not a secondary technical step, but one of the central pillars of the own development (Beaulieu-Jones & Greene, 2017; Kodolányi János University, 2024).
[bookmark: _Toc225778735]3.3. IT-security aspects
[bookmark: _Toc225778736]3.3.1. Data protection and data minimization
The IT-security aspects of the thesis are connected primarily to data protection, integrity of workbook logic, and the responsible use of generated outputs. Even though the thesis does not deal with a high-risk cybersecurity environment in the classical sense, the system still processes survey-based human responses and therefore requires a controlled and responsible technical approach.
The first important aspect is data minimization. The analytical logic of the workbook does not require the unnecessary exposure of personal identifiers in order to generate its outputs. This supports a GDPR-oriented handling of the dataset, because the focus remains on structured analytical variables rather than on personally identifying information. In an academic context, this is especially important because the value of the analysis should come from the interpretation of the data, not from the disclosure of respondent identities (European Union, 2016).
The KJU requirements also explicitly expect the thesis to discuss GDPR, responsibility, risks, and related quality-oriented aspects. For this reason, the data-protection perspective is not an optional addition, but a relevant part of the own-development chapter (Kodolányi János University, 2024). 
[bookmark: _Toc225778737]3.3.2. Integrity of workbook processing
The second important IT-security-related aspect is integrity of processing. Spreadsheet-based environments always carry the risk of accidental overwriting, uncontrolled manual changes, or inconsistent intermediate editing. The staged logic of the developed workbook reduces this risk by separating input, transformation, evaluation, and output layers.
In practical terms, this means that the workbook is easier to inspect, easier to validate, and less dependent on hidden manual operations. Since the workflow is divided into visible layers, it becomes easier to identify whether a problem originates in the input data, in the transformation logic, or in the final interpretive layer. This improves not only technical robustness, but also academic transparency.
Integrity of processing is therefore a relevant IT-security aspect even if the thesis is not about network attacks or classical cybersecurity defense. The security value here lies in preserving the correctness and trustworthiness of the analytical process (Beaulieu-Jones & Greene, 2017).
[bookmark: _Toc225778738]3.3.3. Responsible use of outputs
A third aspect concerns operational safety and user responsibility. The workbook generates decision-oriented outputs, but these outputs should not be treated as infallible commands. They are structured analytical aids. Their correct interpretation still depends on the user. Responsibility therefore remains shared between system design and human judgment.
This point is especially important because the thesis deals with a socially sensitive topic related to human interpretation and platform effects. The outputs should assist structured evaluation and prioritization, but they should not be treated as absolute truth independent of context, sample limits, or methodological scope. Responsible use therefore includes careful interpretation, awareness of limitations, and avoidance of exaggerated conclusions.
From this perspective, IT-security in the thesis includes not only technical integrity, but also the controlled and ethically aware use of decision-support results. This is closely connected to the broader KJU expectation that the thesis discuss risks, warranty, responsibility, and usefulness in a realistic manner (Arora et al., 2022; Kodolányi János University, 2024). 
[bookmark: _Toc225778739]3.3.4. Help/manual and user-support logic
A system that can only be used safely by its original developer has limited practical value. For this reason, the thesis includes a Help-oriented perspective in the design of the solution. The role of the Help function is to support correct use of the system by explaining the input requirements, the logic of the workflow, and the interpretation of the main output blocks.
In practical terms, user guidance may include a short manual, contextual notes, sheet-level instructions, or other supporting elements that reduce the likelihood of user error. This is especially important in a multi-stage workbook environment, where misunderstanding one part of the process may affect the interpretation of later outputs.
The importance of this point is not only practical, but also institutional. KJU explicitly requires that the designed program or software contain a Help section, including both a manual and context menus (Kodolányi János University, 2024). This means that the documentation and presentation of user-support logic are not optional additions, but important components of the final thesis and annex package. 
From an IT-security and usability perspective, the developed system should therefore be understood as a controlled analytical environment rather than as a public open-input platform. Its primary strengths are traceability, layered structure, minimized exposure of unnecessary personal data, and support for responsible interpretation. These characteristics make it appropriate for academic and decision-support use within the defined scope of the thesis.
[bookmark: _Toc225778740]Chapter 4. Discussions
This chapter interprets the methodological and practical meaning of the results generated by the developed OAM-based validation system for Twitter (X), Facebook, and Instagram. While Chapter 3 described the architecture of the workbook, the role of the individual sheets, the testing logic, and the IT-security-related considerations, the present chapter focuses on the significance of the outputs from an analytical, methodological, and application-oriented perspective. The discussion is especially important because the thesis does not rely on a single indicator, but on the integration of two complementary analytical branches. On the one hand, the COCO-STD-related structural evaluation layer examines the internal coherence of human interpretation patterns through the COCO sheet and the related Kendall-W-oriented logic. On the other hand, the COCO-Y0-related estimation and deviation layer evaluates normal and inverse baseline-centered deviations through the Y0-related sheets. The integration of these two branches in the Object and DecisionOutput sheets makes it possible to move beyond simple descriptive comparison and toward a more robust interpretation of platform-induced polarization risk (Legendre, 2005; MY-X / MIAU, 2012; Pető, 2013).
[bookmark: _Toc225778741]4.1. Interpretation of the integrated validation logic
This section discusses the interpretive meaning of the integrated methodological logic developed in the thesis. Special attention is given to the fact that the analytical system does not rely on a single indicator, but combines a COCO-STD-related structural evaluation layer with a COCO-Y0-related estimation and deviation layer. The purpose of this section is to clarify why these two branches must be interpreted together and why their integration provides a more robust basis for platform-level evaluation than either branch alone (Legendre, 2005; MY-X / MIAU, 2012; Pető, 2013; van de Ven et al., 2023).
[bookmark: _Toc225778742]4.1.1. Discussion of the dual-layer methodological architecture
The most important discussion-level conclusion of the thesis is that platform-induced polarization risk cannot be interpreted adequately by a single metric. Human sentiment interpretation in social-media environments is not merely a question of whether respondents tend to give higher or lower scores. It is also a question of whether their judgments form a stable structure, whether the observed patterns are internally consistent, and whether the deviation from a baseline appears in a coherent or contradictory way. For this reason, the dual-layer architecture of the developed validation system is not a technical redundancy, but the central methodological contribution of the thesis (Legendre, 2005; MY-X / MIAU, 2012; Pető, 2013).
The COCO-STD-related layer and the COCO-Y0-related layer address two different analytical questions. The structural layer asks whether the human interpretations exhibit a meaningful pattern of agreement and relational consistency. The estimation/deviation layer asks how far the observed interpretations move from a baseline-centered reference in normal and inverse directions. These are not identical questions. A platform may produce relatively stable interpretation structures while still generating large deviations from a benchmark, and the opposite situation may also occur. Therefore, a valid analytical framework must be able to capture both phenomena simultaneously (Legendre, 2005; MY-X / MIAU, 2012; Pető, 2013).
This integrated perspective is particularly relevant in the context of polarization risk. Polarization is not simply extremeness. A platform may appear polarized because judgments are highly dispersed, because judgments are systematically shifted from a baseline, or because sub-patterns of interpretation are internally coherent but socially divisive. The developed system allows these possibilities to be separated analytically. In this sense, the thesis argues that polarization-sensitive interpretation requires a structured validation framework rather than a single descriptive statistic (Arora et al., 2022; Legendre, 2005; MY-X / MIAU, 2012).
[bookmark: _Toc225778743]4.1.2. Why the COCO-STD-related structural layer cannot stand alone
The COCO-STD-related branch is methodologically valuable because it reveals whether the pattern of respondent evaluations is structurally consistent. In the context of this thesis, that means that the platform-related interpretation process is examined not only through isolated values, but through a broader relational structure. This is important because sentiment interpretation in a platform environment is inherently contextual. Respondents do not react to each post in a vacuum; rather, their judgments form a relative ordering and an implicit comparison structure across objects and attributes. The COCO-related logic makes this relational structure visible (Legendre, 2005; Pető, 2013).
However, structural agreement alone does not fully explain platform-induced polarization risk. A highly structured output may still correspond to a situation in which respondents are consistently shifted toward more positive or more negative interpretations relative to a reference level. In other words, strong structure does not automatically imply low risk. It only indicates that the structure of judgments is interpretable and not purely random. This is why the thesis does not reduce the final interpretation to the COCO output alone (Legendre, 2005; MY-X / MIAU, 2012; Pető, 2013).
Another limitation of structural interpretation by itself is that it does not directly express the directional character of platform effects. If a platform systematically amplifies one type of sentiment reading relative to a baseline, that directional shift is more directly observable in the Y0-related logic. Therefore, the COCO-related branch should be understood as a validity-supporting layer that helps determine whether the observed judgment structure is coherent enough to deserve further interpretation. It is a necessary but not sufficient element of the final decision logic (Legendre, 2005; Pető, 2013).
[bookmark: _Toc225778744]4.1.3. Why the COCO-Y0-related deviation layer cannot stand alone
The COCO-Y0-related branch adds a different form of interpretive power to the thesis. By using normal and inverse paths, it reveals how the evaluated platforms differ from a baseline-centered reference and how those deviations may be interpreted under complementary directional assumptions. This is especially relevant when the analytical goal is not merely to describe variation, but to understand whether platform context can shift sentiment interpretation in a meaningful way .
At the same time, deviation measures alone may be misleading if they are not interpreted together with structural evidence. A large deviation is analytically important only if it emerges from a sufficiently interpretable and stable pattern of judgments. If the underlying structure is weak, fragmented, or internally inconsistent, then a large directional deviation may reflect noise, ambiguity, or instability rather than a robust platform effect. This is precisely why the thesis integrates the COCO-STD-related branch with the COCO-Y0-related branch.
The use of both normal and inverse Y0 paths is also methodologically important. It prevents the analysis from becoming dependent on a single directional framing of deviation. In a thesis about human sentiment interpretation, this matters because interpretive asymmetry is common. What appears as a positive shift in one formulation may appear as a risk signal in an inverse formulation. The existence of both paths makes the system more reflective and less vulnerable to one-sided interpretation. This increases methodological discipline and supports more cautious conclusions.
[bookmark: _Toc225778745]4.1.4. Interpretive value of integration in the Object and DecisionOutput sheets
The integration achieved in the Object and DecisionOutput sheets is the point where the developed system becomes a true validation system rather than a collection of separate calculations. The final output is not a mechanical average of all preceding results. Instead, it is an interpretive synthesis in which structural coherence, baseline-centered deviation, and final prioritization are combined into a decision-supporting framework. This integration is one of the main original contributions of the thesis.
From a discussion perspective, the importance of this integration lies in the fact that real-world decision making rarely depends on one indicator only. Analysts, communication planners, researchers, or institutional decision makers need outputs that can be interpreted holistically. The Object and DecisionOutput sheets serve this function by transforming the results of intermediate calculations into a structured summary that supports platform-level evaluation. As a result, the thesis does not stop at methodological testing, but moves toward usable analytical judgment.
[bookmark: _Toc225778746]4.2. Discussion of platform-induced polarization risk
This section interprets the results from the perspective of platform-induced polarization risk. The discussion focuses on how Twitter (X), Facebook, and Instagram may shape human sentiment interpretation differently and why these differences should be understood as structured analytical signals rather than superficial variation. The following sub-sections explain how the developed workbook makes these platform-related interpretive shifts visible and how naive and optimized readings of the outputs may differ.
[bookmark: _Toc225778747]4.2.1. From sentiment annotation to polarization-sensitive interpretation
The thesis is based on the assumption that social-media platforms are not neutral containers of content. Even when the same or comparable content is evaluated by human respondents, the platform context may influence interpretation. This influence can emerge through design conventions, interaction expectations, familiarity effects, perceived audience norms, or implicit assumptions associated with Twitter (X), Facebook, and Instagram. Therefore, polarization risk in this thesis is not treated as a purely political concept, but as an interpretive phenomenon in which platform context shapes how sentiment is read, judged, and categorized.
This framing is methodologically useful because it shifts attention from content alone to the interaction between content and platform environment. A post may appear more confrontational, more ironic, more emotionally charged, or more socially acceptable depending on the platform-associated frame through which it is interpreted. The survey-based structure of the workbook captures these differences through human annotation, while the OAM-based validation logic transforms the raw responses into a more structured evaluative system.
The discussion-level implication is that platform-induced polarization risk should not be understood only as visible disagreement among users. It should also be understood as a latent interpretive distortion generated by the platform context itself. In that sense, the developed system does not merely measure sentiment; it measures the risk that a platform environment may systematically push human interpretation away from a more neutral or comparable baseline.
[bookmark: _Toc225778748]4.2.2. Cross-platform differences as structured risk signals
A central implication of the thesis is that differences among Twitter (X), Facebook, and Instagram should be interpreted as structured analytical signals rather than superficial contrasts. If one platform produces a stronger deviation pattern, that does not automatically mean it is universally “worse.” Rather, it means that in the context of the observed dataset and respondent group, that platform environment is more likely to generate interpretation shifts that require attention. The role of the developed system is to identify such shifts in a structured and explainable way.
This is particularly valuable because common discussions about social-media polarization often rely on anecdotal impressions or large-scale behavioral claims that are difficult to validate in a compact thesis setting. The present work takes a different route. It examines how human respondents interpret sentiment-bearing social-media posts under platform-specific conditions and then validates those interpretations through OAM-based processing, structural coherence checks, and baseline-centered deviation analysis. The result is a more manageable and transparent model of risk interpretation.
From a broader methodological viewpoint, the thesis suggests that platform differences should be discussed in terms of relative interpretive pressure. A platform can be understood as exerting stronger or weaker pressure toward divergent sentiment interpretation. This does not imply deterministic causality, but it does support the argument that platform architecture and platform culture can shape human sentiment reading in measurable ways.
[bookmark: _Toc225778749]4.2.3. Naive and optimized reading of platform effects
The distinction between naive and optimized decision logic in the final output has major interpretive importance. A naive reading tends to focus on direct, surface-level differences in platform-related values. Such a reading may be useful as a first orientation, but it remains exposed to oversimplification. The optimized reading is more disciplined because it incorporates the combined logic of structural validation and deviation analysis before generating a priority-related conclusion.
This distinction matters because polarization-sensitive interpretation is vulnerable to premature conclusions. A platform that looks extreme at first sight may not remain extreme after structural consistency and inverse-path checks are considered. Conversely, a platform with less visibly dramatic outputs may emerge as more analytically important when the integrated logic is applied. The optimized layer therefore improves interpretive quality by reducing the risk of impulsive, one-dimensional judgments.
In the discussion of results, this means that the final priority block should be read as the product of a methodological filtering process. It is not merely a ranking. It is the end point of a validation-oriented workflow in which raw annotations are mapped, summarized, structurally evaluated, deviation-tested, and then synthesized. This makes the final platform interpretation more defensible from both academic and practical perspectives.
[bookmark: _Toc225778750]4.3. Methodological robustness and testing implications
This section evaluates the robustness of the developed analytical workflow and reflects on the testing-related implications of the obtained results. The discussion covers workbook traceability, repeatability of the processing logic, scalability of the developed structure, and the role of structured outputs as evidence for later analysis. In this way, the section connects the practical implementation described in Chapter 3 with the broader methodological credibility of the thesis.
[bookmark: _Toc225778751]4.3.1. Robustness of workbook flow
The workbook logic from Raw through Map, PostMetrics, PlatformSummary, Target group, COCO, Object, Y0-related sheets, and DecisionOutput demonstrates a clear progression from raw survey input to structured decision support. This layered flow is important because it reduces the likelihood of uncontrolled analytical jumps. Each sheet has a distinct role, and each later output depends on a visible chain of earlier transformations. From a methodological discussion perspective, this improves traceability.
Traceability is especially important in a thesis that deals with human interpretation data. Human sentiment annotation is inherently subjective, so the reliability of the final interpretation depends not on the elimination of subjectivity, but on the disciplined management of subjectivity. The developed workbook contributes to this discipline by preserving the transformation path between raw answers and final outputs. This means that the analytical logic can be reviewed, checked, and explained.
Another strong point is that the workbook separates intermediate processing from final interpretation. The raw survey answers are not discussed as if they were already conclusions. Instead, they are gradually translated into analytical forms. This is a meaningful quality-assurance feature because it lowers the risk of conflating data entry, intermediate metrics, and final decision logic.
[bookmark: _Toc225778752]4.3.2. Repeatability and scalability
The thesis also has an important robustness-related advantage in terms of repeatability. Because the workflow is structured sheet by sheet, the same analytical process can be repeated with a new dataset generated under the same logic. This supports a reproducible research orientation within the scope of the thesis. The value of repeatability is not that every future run will produce the same numbers, but that every run can follow the same logic and therefore remain comparable.
Scalability is similarly relevant. The system is not conceptually restricted to one specific post set or one isolated platform comparison. The analytical architecture can be extended to larger datasets, additional target groups, or future platform categories, provided that the same mapping and validation logic is preserved. This is important for KJU-oriented thesis expectations because the system should not appear as a one-time manual exercise only. The developed solution demonstrates that the workflow can be generalized beyond a minimal example.
At the same time, scalability should be discussed carefully. Scalability does not simply mean that more rows can be added. It also means that the logic of outputs remains interpretable when the dataset grows. The layered architecture of the workbook supports this by retaining clear functional separation among input handling, metric generation, structural validation, deviation analysis, and integrated decision logic. This gives the system a stronger foundation for future expansion.
[bookmark: _Toc225778753]4.3.3. Structured outputs as evidence for later analysis
One of the most valuable characteristics of the thesis is that the outputs are structured in a way that supports later analysis. This is not a trivial technical detail. In practice, many surveys generate raw data that remain difficult to reuse after initial interpretation. By contrast, the developed workbook transforms raw answers into organized analytical layers, which increases the long-term usefulness of the produced data.
This structure also improves the scientific credibility of the work. The final conclusions are not presented as isolated statements detached from evidence. Instead, they are linked to intermediary outputs that can be examined independently. This makes the thesis more transparent and makes future validation easier. It also opens the possibility of using the stored outputs for secondary analysis, comparison across respondent groups, or methodological refinement in later stages.
[bookmark: _Toc225778754]4.4. Practical usefulness of the developed system
This section discusses the practical usefulness of the developed validation system beyond its purely technical implementation. The aim is to show that the workbook is not only a thesis artifact, but also a potentially useful analytical framework for researchers, communication analysts, and educational contexts. The sub-sections therefore interpret the practical value of the system in relation to research, institutional communication, and methodological training.

[bookmark: _Toc225778755]4.4.1. Usefulness for researchers and analysts
From a research perspective, the developed system is useful because it provides a compact but structured way to study interpretive differences across platforms. Many discussions about social-media influence focus either on content mining or on behavioral analytics. This thesis contributes a different perspective by concentrating on validated human sentiment interpretation. That makes the solution particularly relevant for exploratory studies, pilot analyses, teaching projects, and institution-level communication diagnostics.
The workbook also helps analysts move from intuition to structured reasoning. Instead of relying on a vague impression that one platform feels “more polarizing” than another, the analyst can use a documented validation path. This is especially beneficial in small-scale applied settings where full-scale industrial data science solutions may be unavailable or unnecessary.
[bookmark: _Toc225778756]4.4.2. Usefulness for communication design and institutional decision support
The thesis also has practical relevance for organizations that communicate through social-media channels. Universities, public institutions, NGOs, and small businesses increasingly depend on platform-specific communication strategies. In such environments, it is useful to know whether the same message is likely to be interpreted differently depending on the platform context. The developed validation system supports this need by identifying where interpretation patterns become more divergent, more unstable, or more strongly shifted from a baseline.
This means the usefulness of the system extends beyond academic experimentation. It can support communication planning, content adaptation, campaign design, and the identification of interpretive risk zones. It does not replace human communication expertise, but it provides an evidence-oriented layer that can reduce guesswork.
[bookmark: _Toc225778757]4.4.3. Usefulness for education and methodological training
The thesis is also useful as an educational artifact. It demonstrates how a real survey-based problem can be transformed into an analyzable system through data structuring, OAM-based representation, consistency-oriented validation, and integrated decision output generation. Because the workbook is transparent at sheet level, it can be used not only as a result-producing tool but also as a teaching example of methodological thinking.
This educational value is particularly strong in a BProf context, where practical implementation and explainable analytical logic are both important. The developed system shows how domain interpretation, spreadsheet engineering, validation logic, and discussion of risk can be combined in one coherent thesis project.
[bookmark: _Toc225778758]4.5. Quality assurance, GDPR, responsibility, and warranty
This section examines the quality-related and responsibility-related dimensions of the developed system. Because the thesis processes human survey-based interpretations and produces evaluative outputs concerning social-media platforms, it is necessary to address quality assurance, data minimization, responsible interpretation, and the boundaries of justified trust in the results. The following sub-sections therefore clarify the thesis position regarding methodological reliability, GDPR-related caution, responsible use, and warranty limitations.
[bookmark: _Toc225778759]4.5.1. Quality assurance
Quality assurance in this thesis should be understood as the set of measures that make the outputs more trustworthy, more traceable, and less vulnerable to accidental distortion. The separation of raw input, mapping logic, derived metrics, structural evaluation, deviation analysis, and final decision output is one such measure. Another is the use of complementary analytical branches instead of a single indicator. Together, these design choices reduce methodological fragility.
Quality assurance also includes interpretive discipline. The thesis does not claim that the final outputs represent absolute truth about the platforms. Rather, it claims that the outputs provide a structured and validated interpretation of how a defined respondent group evaluated the selected posts under the developed analytical logic. This distinction is essential for responsible scientific writing.
[bookmark: _Toc225778760]4.5.2. GDPR and data minimization
The thesis topic involves human survey responses, which makes data protection relevant even when the dataset is relatively limited. In discussion terms, the strongest GDPR-related aspect of the developed system is data minimization. The analytical value of the thesis does not depend on excessive personal data collection. The emphasis is on sentiment annotations and platform-related interpretation patterns, not on unnecessary respondent-identifying information.
This is methodologically beneficial as well as ethically appropriate. By minimizing the reliance on personal identifiers, the system lowers privacy risk while preserving the analytical focus of the thesis. The discussion therefore supports the view that useful social-media interpretation research can be conducted with a restrained and responsibility-oriented data model.
[bookmark: _Toc225778761]4.5.3. Responsibility and interpretive risk
Responsibility is especially important in any system that generates evaluative conclusions about socially sensitive environments. Platform-induced polarization risk is not a neutral topic. Therefore, the outputs of the workbook must not be used carelessly as if they were universal judgments about entire populations or permanent properties of the platforms. The thesis must make clear that the results are conditional on the chosen dataset, respondent group, questionnaire design, and validation logic.
This responsibility has both academic and practical dimensions. Academically, it means avoiding exaggerated generalization. Practically, it means that a decision maker using the results should treat them as structured support for interpretation rather than as an unquestionable command. The developed system helps in this respect because its layered architecture makes the reasoning path visible.
[bookmark: _Toc225778762]4.5.4. Warranty boundaries and controlled use
The concept of warranty in a thesis context should not be interpreted as a commercial legal guarantee, but as a discussion of the limits within which the system can reasonably be trusted. The present system can support comparative interpretation, structured validation, and prioritization of platform-related risk signals. However, it does not guarantee perfect prediction of public behavior, universal sentiment truth, or context-free transferability to all future datasets.
The most defensible position is therefore a bounded one. The system is reliable as a structured analytical instrument within the scope of the defined methodology, the selected data, and the documented processing logic. Outside those boundaries, new testing and recalibration may be necessary. Stating these boundaries explicitly strengthens rather than weakens the quality of the thesis.
[bookmark: _Toc225778763]4.6. Limitations of the current work
This section presents the most important limitations of the thesis in order to define the scope within which the results should be interpreted. No applied analytical system is unlimited in its explanatory power, and this is especially true in the case of human sentiment interpretation, where sample composition, contextual dependence, and representational simplification all matter. The following sub-sections therefore summarize the main empirical, methodological, and operational constraints of the current work.
[bookmark: _Toc225778764]4.6.1. Sample and context limitations
Although the survey-based design is suitable for the aims of the thesis, it also imposes limits. The respondent pool represents a defined group rather than the full diversity of all possible social-media users. Therefore, the outputs should be interpreted as valid within the scope of the studied sample, not as final statements about society as a whole. This is a normal limitation in applied thesis work, but it must be acknowledged clearly.
A further limitation concerns the contextual dependence of sentiment interpretation. Posts can be interpreted differently depending on language, timing, social background, topic familiarity, and current public discourse. The developed system handles these interpretations in a structured way, but it cannot eliminate the broader variability of human meaning-making.
[bookmark: _Toc225778765]4.6.2. Measurement and representation limitations
Another limitation is that sentiment annotation inevitably simplifies complex human reactions. Even when a survey is carefully designed, respondents compress nuanced reactions into available categories or scales. The workbook then transforms these judgments into structured outputs. This is analytically useful, but it also means that the full richness of human interpretation is only partially represented.
Similarly, the OAM-based representation is a powerful formalization tool, yet every formalization involves abstraction. The strength of the method lies in making patterns visible, but the trade-off is that some contextual subtleties remain outside the analytical frame. This does not invalidate the method; it simply defines the scope within which its conclusions are strongest.
[bookmark: _Toc225778766]4.6.3. Operational limitations of the implementation
The current implementation is strong in transparency and structured logic, but it still has operational boundaries typical of workbook-centered analytical systems. Larger-scale deployment, dynamic real-time integration, or highly automated online collection pipelines would require further extension beyond the present scope. These issues do not reduce the value of the thesis, because the goal here is not to simulate a full industrial platform-monitoring environment, but to develop and validate a working analytical system appropriate to the thesis problem.
What matters most is that the current implementation already demonstrates the core logic of the solution: data can be collected, transformed, structurally evaluated, deviation-tested, and synthesized into a final decision-support output in a traceable way. That is a meaningful and defensible achievement for the defined scope of the work.
[bookmark: _Toc225778767]4.7. Closing discussion and transition toward conclusions
Overall, the discussion confirms that the thesis contributes more than a descriptive comparison of social-media platforms. Its main contribution is the development of an OAM-based validation system that integrates two complementary analytical layers in order to interpret platform-induced polarization risk more rigorously. The COCO-STD-related structural branch helps determine whether the interpretation patterns are coherent and analytically meaningful, while the COCO-Y0-related branch reveals baseline-centered deviation dynamics through normal and inverse paths. Their integration in the Object and DecisionOutput sheets transforms the workbook into a genuine validation framework.
The developed system is useful because it produces traceable, structured, and decision-relevant outputs from human sentiment annotations. It is methodologically important because it avoids one-dimensional interpretation. It is practically relevant because it can support further platform comparison, communication analysis, and future refinement. At the same time, the thesis also recognizes the limits of its sample, representation, and operational scope, and therefore treats its outputs as bounded but meaningful evidence.
On this basis, the next chapter can formulate the main conclusions of the thesis in a more condensed form. While the present chapter focused on interpretation, robustness, usefulness, and limitations, the following chapter should synthesize the most important final takeaways concerning the developed system, the research problem, and the significance of the obtained results.
[bookmark: _Toc225778768]Chapter 5. Conclusions
This chapter presents the final conclusions of the thesis in a condensed and synthesis-oriented form. While Chapter 3 described the developed workbook-centered and automation-supported validation system, and Chapter 4 interpreted its methodological and practical implications, the present chapter formulates the most important final takeaways of the work. The purpose of the chapter is not to repeat all earlier details, but to state clearly what the thesis achieved, what can be concluded from the implemented workflow and its results, what methodological and practical contribution the work makes, and within what boundaries those conclusions remain valid.
[bookmark: _Toc225778769]5.1. Thesis objective and interpretation boundary
The central objective of the thesis was to develop and validate an OAM-based system capable of detecting platform-induced polarization risk in human sentiment interpretation across Twitter (X), Facebook, and Instagram. More specifically, the thesis aimed to transform anonymous questionnaire-based responses into a structured analytical workflow in which raw answers are mapped, processed, validated, interpreted, and finally synthesized into a platform-level decision-support output. In this sense, the thesis was never intended to remain at the level of descriptive spreadsheet handling or informal survey summarization. Its purpose was to construct a transparent and reproducible validation framework capable of supporting disciplined interpretation.
This objective has been fulfilled in a bounded and thesis-appropriate way. The developed solution is not merely a set of isolated calculations, but a coherent system composed of workbook logic, Python-supported automation, structured validation rules, output generation, and documented testing. The implemented workflow makes it possible to transform a fresh questionnaire export into a controlled analytical package containing recalculated workbook outputs, PDF export, logging artifacts, and run-level evidence. Accordingly, the thesis achieved its practical objective of producing a real, testable, and documented analytical prototype rather than only a conceptual method sketch.
At the same time, the interpretation boundary of the thesis must be stated clearly. The work does not claim to provide universal truth about all users of social-media platforms, nor does it claim to establish a broad causal theory about polarization as a social phenomenon in the strongest possible sense. The developed system is a bounded validation framework applied to a specific anonymous survey dataset with 100 respondents, 15 selected posts, and a defined platform-comparison logic. Its outputs should therefore be interpreted as structured decision-support signals concerning platform-induced differences in human sentiment interpretation under the selected methodological design. This interpretive boundary is not a weakness, but an essential part of the thesis’s academic honesty and methodological discipline.
[bookmark: _Toc225778770]5.2. Main conclusions from the implemented workflow
The first major conclusion of the thesis is that platform-induced differences in human sentiment interpretation can be transformed into a structured and reproducible analytical process. The developed pipeline demonstrates that questionnaire data do not need to remain at the level of raw responses or simple descriptive summaries. Through the coordinated roles of the Raw, Map, PostMetrics, PlatformSummary, Target group, COCO, Object, Y0-related, and DecisionOutput sheets, the survey material can be translated into a layered platform-comparison logic. This confirms the thesis assumption that platform-sensitive interpretation risk can be examined through a formalized validation framework.
The second major conclusion is that the final interpretation is strengthened when two analytical branches are used together rather than separately. The thesis consistently showed that the COCO-STD-related structural evaluation layer and the COCO-Y0-related estimation and deviation layer play different but complementary roles. The structural branch provides evidence about the internal coherence and consistency of interpretation patterns, while the Y0-related branch reveals baseline-centered directional deviations under normal and inverse settings. The final decision-support logic becomes stronger precisely because neither branch is treated as sufficient on its own. The thesis therefore confirms the methodological necessity of dual-layer interpretation.
The third major conclusion is that the integration layer of the developed workbook is one of the most important original strengths of the solution. The Object and DecisionOutput sheets do not merely collect earlier outputs; they transform them into an interpretable platform-level synthesis. This means that the final result of the thesis is not a disconnected set of metrics, but a structured decision-support artifact in which multiple analytical perspectives are brought together. In this sense, the thesis demonstrates that integration is not a cosmetic reporting step but the core of meaningful analytical interpretation.
The fourth major conclusion concerns implementation quality. The workbook-centered solution, supported by Python automation, proved to be suitable for repeatable and controlled execution. The automation is able to validate the input structure, protect formula-bearing logic, populate the workbook correctly, trigger recalculation, and generate a structured artifact package. This confirms that the thesis succeeded not only as an analytical idea but also as an operational implementation. The fact that the workflow was complemented by reproducibility, perturbation, sensitivity, and negative-validation testing further strengthens this conclusion. The thesis therefore shows that a spreadsheet-centered prototype can become significantly more robust when it is embedded in a disciplined automation and testing environment.
The fifth major conclusion concerns the actual empirical pattern visible in the developed workflow. Within the current dataset and processing logic, Instagram emerged as the dominant final winner across the test structure, while platform distribution in the responses also showed a clear imbalance in favor of Instagram use. This suggests that the workbook is capable of detecting stable platform-level patterns under the present sample and operationalization. However, this conclusion must remain bounded to the dataset and target group used in the thesis. The importance of this result lies less in claiming a universal hierarchy of platforms and more in demonstrating that the developed system can produce a stable and interpretable final prioritization under controlled analytical conditions.
[bookmark: _Toc225778771]5.3. Methodological contribution of the thesis
The thesis makes a methodological contribution by proposing and implementing a structured validation system for a problem that is often handled in a fragmented or intuitive way. In many ordinary discussions of social-media interpretation, differences among platforms are described impressionistically. Even when numerical data are available, they are often summarized without a sufficiently transparent validation logic. The present thesis contributes a more disciplined alternative by combining anonymous questionnaire data, OAM-based representation, structural agreement-oriented evaluation, baseline-centered deviation logic, and final integration into one coherent workflow.
A further methodological contribution is the explicit distinction between structure and deviation. The thesis argues that structured coherence and directional deviation answer different questions and therefore should not be conflated. This is an important conceptual clarification. By assigning the COCO-STD-related logic to structural interpretation and the COCO-Y0-related logic to baseline-centered estimation and deviation, the thesis creates a clearer framework for reading the outputs. This distinction improves interpretability and protects the analysis from being reduced to one metric or one perspective only.
Another methodological contribution lies in the translation of validation logic into an auditable implementation. The thesis does not simply argue that a dual-layer approach would be useful; it operationalizes that claim in a real workbook-and-automation system. This step from idea to implementation matters because it enables testing, traceability, and later reuse. The methodology of the thesis is therefore not only theoretical but also operational. It shows how a conceptually justified framework can be embedded in a system that others can inspect, run, and evaluate.
The thesis also contributes through its bounded interpretation model. Instead of making overly broad claims, it treats its own outputs as model-relative and context-dependent. This is methodologically valuable because it strengthens the credibility of the conclusions. In an environment where automated or semi-automated interpretation tools can easily be overstated, the thesis takes a more careful path. It demonstrates that useful analytical decision support can be created without pretending to resolve every conceptual uncertainty.
[bookmark: _Toc225778772]5.4. Practical relevance and informational added value
The thesis also has clear practical relevance. The developed system is useful because it transforms otherwise difficult-to-interpret survey responses into structured platform-level evidence. This is valuable for researchers, students, analysts, and institutions that wish to compare how social-media environments may shape sentiment interpretation. The added value does not lie only in producing a final ranking, but in creating a transparent chain through which that ranking becomes explainable.
A major practical advantage of the solution is reproducibility. Without automation, workbook-based analysis can easily remain manual, inconsistent, and difficult to rerun under identical logic. The Python-supported workflow reduces this problem by enabling controlled input handling, repeatable execution, and systematic artifact generation. As a result, the system is more useful than a one-off spreadsheet exercise. It becomes a reusable analytical prototype with a documented process and preserved outputs.
Another practical relevance lies in quality assurance. The implemented test structure demonstrates that the workflow is not evaluated only under ideal conditions. Reproducibility tests, perturbation tests, sensitivity tests, and invalid-input rejection contribute to a more credible implementation profile. This matters because a thesis-level solution must show not only that it can produce an output, but also that the output is embedded in a meaningful validation environment.
The informational added value of the thesis is therefore substantial. The system produces more than raw data, and more than isolated metrics. It produces structured evidence, preserved run histories, workbook outputs, and interpretable final decision blocks. This architecture makes the results more useful for later comparison, further analysis, and future development. In that sense, the thesis creates both an immediate analytical contribution and a reusable information infrastructure for subsequent work.
[bookmark: _Toc225778773]5.5. Concluding statement
Overall, the thesis achieved its main purpose: it developed and validated a workbook-centered, automation-supported OAM-based system for detecting platform-induced polarization risk in human sentiment interpretation across Twitter (X), Facebook, and Instagram. The work demonstrated that anonymous human interpretation data can be processed through a transparent and reproducible pipeline, and that final platform-level conclusions become stronger when structural agreement-related logic and baseline-centered deviation logic are integrated rather than treated separately.
The thesis further showed that a BProf final thesis can satisfy both methodological and practical expectations at the same time. It addressed a real problem, implemented a working solution, tested the workflow in a structured way, generated artifacts suitable for later analysis, and documented the logic in a form that can support academic evaluation and practical continuation. In this sense, the contribution of the thesis lies not only in the final analytical output, but also in the disciplined way that output was produced.
The most important final conclusion is therefore not simply that one platform performed differently from the others within the present dataset. Rather, it is that platform-induced differences in human sentiment interpretation can be examined through a bounded, transparent, and reproducible validation framework that integrates multiple analytical perspectives. This conclusion provides a defensible foundation for the next chapter, which turns from completed contribution toward future possibilities, further refinement, and broader extension of the developed system.
[bookmark: _Toc225778774]Chapter 6. Future
The developed validation system already functions as a real and tested prototype, but it also has clear possibilities for further development. The most important future direction is the expansion of the empirical scope of the analysis. The present thesis is based on an anonymous survey with 100 respondents and 15 selected posts from Twitter (X), Facebook, and Instagram. In future work, the system could be tested on larger respondent groups, more balanced platform distributions, and a wider variety of post types in order to evaluate whether the observed platform-level patterns remain stable under broader conditions.
A second future direction is the extension of platform and target-group coverage. Although the present thesis focuses on Twitter (X), Facebook, and Instagram, the logic of the developed workbook is not restricted to these platforms only. Later versions of the system could include additional platforms such as TikTok, YouTube, Reddit, or LinkedIn. In the same way, the target-group logic could also be extended beyond the current age-based structure to include more detailed comparisons based on platform usage habits, communication preferences, or other relevant user characteristics.
A third future direction concerns the methodological refinement of the validation logic. The current thesis already integrates a COCO-STD-related structural evaluation layer and a COCO-Y0-related estimation and deviation layer. Future work could examine alternative integration rules, more detailed sensitivity checks, and stronger uncertainty-related interpretation in order to make the final decision-support logic even more transparent. Such refinement would not replace the current method, but would strengthen its robustness and interpretive depth.
A fourth future direction is technical development. At present, the thesis presents an Excel-based analytical prototype supported by Python automation and GitHub-based implementation documentation. A planned but not yet completed next step is the creation of a Streamlit-based online version. This would improve accessibility, demonstration value, and practical usability. Future technical work could also include improved report generation, stronger user guidance, more detailed validation feedback, and database-backed storage of repeated runs and outputs.
Finally, the system could be developed further from the perspective of practical use. A more mature version could include a clearer Help/manual structure, more presentation-ready PDF outputs, and easier operation for non-technical users. In this way, the current prototype could gradually evolve into a more broadly usable analytical tool for platform-sensitive communication analysis. Overall, the future of the thesis lies in preserving the current strengths of the system — transparency, structured outputs, reproducibility, and bounded interpretation — while extending its empirical scope, technical implementation, and practical usability.
[bookmark: _Toc225778775]Chpater 7. Summary
The thesis addressed the problem of platform-induced differences in human sentiment interpretation in social-media environments. Its main objective was to develop a structured and validated analytical system through which anonymous survey-based responses could be transformed into an interpretable platform-level output for Twitter (X), Facebook, and Instagram. In order to achieve this objective, the thesis combined an Excel-based analytical prototype with Python-supported automation, reproducibility-oriented testing, and structured output generation. 
The empirical basis of the work was an anonymous questionnaire completed by 100 respondents. The survey included 15 selected posts from Twitter (X), Instagram, and Facebook, together with additional questions supporting the final platform-level evaluation. The analytical workflow followed the sequence Raw → Map → PostMetrics → PlatformSummary → Target group → COCO → Object → Y0-related sheets → DecisionOutput. Within this workflow, the thesis integrated two complementary analytical branches: a COCO-STD-related structural evaluation layer and a COCO-Y0-related estimation and deviation layer. The final output was generated through the integration of these branches rather than through one isolated metric only. 
The thesis demonstrated that platform-induced interpretation differences can be examined through a transparent and reproducible validation framework. The developed automation validated the input, protected the workbook logic, recalculated the outputs, and generated structured artifacts including workbook files, PDF output, JSON logs, and CSV-based run history. The system was also tested through reproducibility, perturbation, sensitivity, and negative-validation scenarios, which strengthened the credibility of the implementation as a real thesis-grade solution. 
The main contribution of the thesis lies in the creation of an OAM-based validation system that combines structural agreement-oriented interpretation with baseline-centered deviation logic in a single platform-comparison framework. In this way, the work contributes not only a set of analytical outputs, but also a bounded and auditable method for transforming human interpretation data into decision-support signals. At the same time, the thesis remained careful about its interpretation boundary: the results should be understood as model-relative and dataset-bounded outputs, not as universal truth about all users or all social-media behavior.
Overall, the thesis fulfilled its main purpose by presenting a real, tested, documented, and academically interpretable solution. It showed that a workbook-centered prototype can become a much stronger analytical instrument when supported by controlled automation, structured testing, and integrated result logic. In this sense, the thesis contributes both practically and methodologically: practically, by offering a reusable validation-oriented prototype, and methodologically, by demonstrating how human sentiment interpretation can be examined through a dual-layer, platform-sensitive analytical system.
[bookmark: _Toc225778776]Chapter 8 Annexes
Chapter 8 contains the supplementary materials and supporting artefacts of the thesis. Its function is not only to provide formal lists, but also to document the operational context of the developed solution in a transparent and auditable way. In accordance with the KJU BProf requirements, the annexes support the thesis with abbreviation lists, figure and table lists, full documentation-related materials, and user-oriented supporting content. In the present thesis, this chapter also serves as the formal location of the artifact package, the operational tutorial, the LLM-use documentation, and the reference architecture supporting the main text.
[bookmark: _Toc225778777]8.1 Abbreviations and symbols
This section contains the abbreviations and notation used throughout the thesis. Its purpose is to reduce ambiguity and to ensure that recurring technical, methodological, and file-format-related expressions are interpreted consistently across the literature review, the own-development chapter, the discussion, and the annexes. This is particularly important in the present thesis because the developed system combines workbook logic, automation support, structural validation, baseline-centered estimation, and documentation-oriented artifacts. Accordingly, the abbreviation list covers methodological terms, technical file and software terms, statistical shorthand, and project-specific labels used in the workbook and in the automation environment.
[bookmark: _Toc225778778]8.1.1 Abbreviations
	Abbreviation
	Full form / meaning

	AI
	Artificial Intelligence

	API
	Application Programming Interface

	BProf
	Bachelor of Professional Studies

	COCO
	Component-Based Object Comparison for Objectivity

	COCO-STD
	Component-Based Object Comparison for Objectivity – structural validation-oriented use

	CSV
	Comma-Separated Values

	FB
	Facebook

	GDPR
	General Data Protection Regulation

	GitHub
	Repository hosting platform used for versioned code/documentation support

	IG
	Instagram

	JSON
	JavaScript Object Notation

	KPI
	Key Performance Indicator

	KJU
	Kodolányi János University

	Likert
	Likert-type response scale used in the survey

	LLM
	Large Language Model

	OAM
	Object–Attribute Matrix

	PDF
	Portable Document Format

	README
	Basic repository/documentation file describing usage and structure

	SD
	Standard Deviation

	TW
	Twitter

	XLSX
	Microsoft Excel workbook format

	Y0
	Fixed baseline / norm value used in the COCO Y0-related logic


[bookmark: _Toc225351490][bookmark: _Toc225354144]Table 8.8‑1-I. Main abbreviations used in the thesis. (Source: Own presentation)
[bookmark: _Toc225778779]8.1.2 Symbols and notation used like abbreviations
The thesis also uses several recurring symbols and notation-like expressions whose meaning should be clarified explicitly.
	Symbol / notation
	Meaning

	N
	Number of respondents / observations

	Δ
	Delta / difference

	Δ/Tény
	Delta-to-fact ratio used in COCO-related output interpretation

	%
	Percentage-based presentation form used in selected output fields

	1–5
	Likert-scale response interval used in the survey

	TW_01–TW_05
	Twitter (X)-related posts in the survey

	FB_01–FB_05
	Facebook-related posts in the survey

	IG_01–IG_05
	Instagram-related posts in the survey


[bookmark: _Toc225354145][bookmark: _Toc225351491]Table 8‑2 8.1-II. Symbols and notation used like abbreviations in the thesis. (Source: Own presentation)
[bookmark: _Toc225778780]8.2. List of figures
This section contains the complete list of figures used in the thesis. Its main function is to provide navigational support and to help the reader identify where the major visual elements of the developed system, the workflow, and the result interpretation are presented. In the present thesis, the figure set is especially important because Chapter 3 relies on architecture diagrams, workbook-related screenshots, and method-supporting visuals, while Chapter 4 may contain result-oriented interpretive figures where necessary. In accordance with the KJU requirements, figure titles should remain fully consistent with the main text, and any figure involving measurement or scale-related meaning should contain the necessary units where applicable
Figure 3.1. Overall analytical workflow of the developed validation system	35
Figure 3.2 Sheet-level architecture and functional logic of the developed workbook from Raw to DecisionOutput	37
Figure 3.3 COCO-STD-related structural output in the developed workbook	39
Figure 3.4 COCO-Y0-related normal-path result structure in the developed workbook	40
Figure 3.5 COCO-Y0-related inverse-path result structure in the developed workbook	41
Figure 3.6 Summary-level integrated platform evaluation in the DecisionOutput sheet	42
Figure 3.7 Final priority decision block in the DecisionOutput sheet	42

[bookmark: _Toc225778781]8.3. List of Tables 
This section contains the complete list of tables used in the thesis. Its purpose is similar to that of the List of Figures, but it is particularly important in a thesis where the interpretation relies heavily on structured tabular outputs, summary logic, and annex-level supporting inventories. In the present thesis, tables are expected not only in the literature review and discussion, but also in the annexes, where the reference architecture, abbreviation lists, and reproducibility-related documentation are presented in a more structured way. In accordance with the KJU requirements, all tables must contain complete row and column headers, and units of measurement must be displayed where applicable.
Table 8.1-I. Main abbreviations used in the thesis. (Source: Own presentation)	66
Table 2 8.1-II. Symbols and notation used like abbreviations in the thesis. (Source: Own presentation)	66
Table 3Table 8.4-I. Reference-category coverage matrix of the thesis. (Source: Own presentation)	68
Table 4Table 8.5-I. Artifact inventory and reproducibility map of the thesis workflow. (Source: Own presentation)	72
Table 5Table 8.7-I. Main categories of LLM use in the thesis-writing and development process. (Source: Own presentation)	78

[bookmark: _Toc225778782]8.4. References
This section contains the reference architecture of the thesis. Its purpose is not only to present the final bibliography, but also to make the source structure of the literature review transparent and auditable. This is particularly relevant in the present thesis because the KJU BProf requirements specify that the literature review must contain at least sixteen references distributed across the required category combinations. For this reason, the reference section of the annex is divided into two parts: first, a compact coverage matrix that shows how the final reference set satisfies the required source structure; second, the full bibliography in its final citation style. This approach follows the logic of the matured benchmark theses, where the annex-level reference section is used not merely as a list, but also as a compliance-oriented organizational device.
[bookmark: _Toc225778783]8.4.1 Reference-category coverage matrix
Table 8.4-I summarizes the category architecture of the references used in the thesis. Its role is to show that the final bibliography is not an arbitrary collection of sources, but a balanced set aligned with the KJU requirements concerning recency, institutional relation, and publication context.
	Category code
	Requirement type
	Planned / accrual count
	Example references

	R1
	Recent, KJU-related, scholarly / formal
	[fill]
	[fill]

	R2
	Recent, KJU-related, developer / real-use / institutional
	[fill]
	[fill]

	R3
	Recent, independent, scholarly
	[fill]
	[fill]

	R4
	Recent, independent, developer / real-use
	[fill]
	[fill]

	R5
	Older, KJU-related, scholarly / formal
	[fill]
	[fill]

	R6
	Older, KJU-related, developer / real-use / institutional
	[fill]
	[fill]

	R7
	Older, independent, scholarly
	[fill]
	[fill]

	R8
		Older, independent, developer / real-use



	



	[fill]
	[fill]


[bookmark: _Toc225354146]Table 8‑3Table 8.4-I. Reference-category coverage matrix of the thesis. (Source: Own presentation)
[bookmark: _Toc225778784]8.4.2 Full bibliography
The full bibliography is presented below in its final citation format. This list contains all sources cited in the thesis, including scholarly literature, KJU- or MIAU-related methodological sources, institutional requirements, and relevant technical or real-use sources. The final version of this list should be generated from the reference manager used in the thesis-writing process so that in-text citations and bibliography entries remain fully consistent.

[bookmark: _Toc225778785]8.5. Reproducibility and artifact package
This section presents the reproducibility-oriented artifact package of the thesis. Its purpose is to document the technical and analytical materials required to inspect, understand, and, within the declared scope, repeat the implemented workflow. This is especially important in the present work because the thesis does not present only a conceptual model, but a workbook-based analytical solution supported by a Python automation layer and structured outputs such as workbook copies, export files, and machine-readable run-level logs. The KJU BProf requirement explicitly expects the annex to contain the fuller documentation of the developed solution, including planning, development, testing, informational added value, and tutorial-oriented support. The present section answers that expectation by documenting the main artifacts, their role in the pipeline, their relation to the thesis chapters, and their contribution to reproducibility.
[bookmark: _Toc225778786]8.5.1 Artifact inventory and reproducibility map
Table 8.5-I provides the main artifact-level reproducibility inventory referenced in Chapter 3. It is placed in the annex because the full artifact map is too detailed to remain readable in the main text without interrupting the explanatory flow of the own-development chapter. The table documents the main inputs, transformation stages, outputs, and supporting files of the thesis solution, together with their purpose in the analytical pipeline and their relation to the relevant chapter sections.
	Artifact ID
	Artifact (exact name)
	Type
	Location (file / sheet / tool)
	Input(s)
	Output(s)
	Purpose in pipeline
	Used in thesis section

	A-01
	Master workbook template
	Excel workbook
	RAW 2.xlsx / main workbook
	Survey export and structured inputs
	Full analytical pipeline sheets
	Primary analytical environment and formula-bearing system
	Chapter 3.1

	A-02
	Raw survey export
	Spreadsheet / form export
	Google Forms export / imported input file
	Respondent answers
	Input layer for automation
	Source data of the thesis analysis
	Chapter 3.1.2

	A-03
	Workbook sheet architecture
	Worksheet system
	Raw, Map, PostMetrics, PlatformSummary, Target group, COCO, Object, Y0-related sheets, DecisionOutput
	Structured internal sheet transitions
	Intermediate and final outputs
	Implements the workbook logic of the thesis
	Chapter 3.1.4

	A-04
	Python automation script
	Python script
	thesis_automation.py
	Survey export + workbook template
	Populated workbook, logs, exports
	Controls disciplined execution around the workbook
	Chapter 3.1.9

	A-05
	Recalculated workbook output
	Excel workbook
	Generated output artifact
	Workbook + automation run
	Updated results
	Preserves run-level analytical state
	Chapter 3.1.9 / 3.2

	A-06
	PDF export
	PDF file
	Generated output artifact
	Recalculated workbook
	Exportable result view
	Supports inspectable reporting
	Chapter 3.1.9 / 3.2

	A-07
	JSON run log
	JSON file
	Generated output artifact
	Automation execution
	Run-level metadata
	Supports traceability and reproducibility
	Chapter 3.1.9 / 3.2.5

	A-08
	CSV run history
	CSV file
	Generated output artifact
	Multiple executions
	Structured run history
	Supports comparative testing evidence
	Chapter 3.2.4 / 3.2.5

	A-09
	Requirements file
	Text file
	requirements.txt
	Dependency declarations
	Reconstructable environment
	Supports execution reproducibility
	Chapter 3.1.9

	A-10
	Repository-oriented documentation
	README / structured notes
	Repository / documentation layer
	Workflow description
	Usage/support context
	Supports transparency and inspection
	Chapter 3.1.9


[bookmark: _Toc225354147]Table 8‑4Table 8.5-I. Artifact inventory and reproducibility map of the thesis workflow. (Source: Own presentation)
[bookmark: _Toc225778787]8.5.2 Workbook package
The workbook package constitutes the analytical core of the thesis. Its function is to preserve the full transformation logic of the developed solution within a transparent and inspectable spreadsheet environment. The workbook is not a single-result file but a layered analytical system in which different sheets perform different roles. The Raw sheet acts as the input layer; the Map sheet supports structured transformation; the PostMetrics, PlatformSummary, and Target group sheets generate intermediate summaries; the COCO-related sheet supports the structural validation branch; the Object sheet works as an integration layer; the Y0-related sheets represent the baseline-centered estimation and deviation branch; and the DecisionOutput sheet presents the final synthesized reading of the results. In this sense, the workbook package should be understood as the primary “source-of-truth” container of the thesis workflow, while the surrounding automation supports disciplined execution and documentation rather than replacing the workbook logic itself.
[bookmark: _Toc225778788]8.5.3 Automation files and execution dependencies
The automation package contains the files and technical assumptions needed to execute the developed workflow in a more reproducible manner. The central element of this package is the Python script that loads the survey export, validates structure and content, writes the permitted input fields into the workbook, and supports subsequent recalculation and result extraction. In addition to the script itself, the execution environment depends on declared software and library assumptions, including the relevant Python environment and the file-handling / workbook-processing dependencies used during development. These materials are included in the artifact logic because reproducibility in the present thesis depends not only on formulas inside the workbook, but also on the declared technical conditions under which repeated runs can be carried out.
[bookmark: _Toc225778789]8.5.4 Structured outputs and logs
An important part of the reproducibility package is the structured output layer generated by successful executions. In the present thesis, output quality is not reduced to the final visible workbook state only. Instead, the workflow is designed to preserve a broader artifact package, including workbook copies, recalculated workbook outputs, exportable PDF views, JSON-based run logs, and CSV-based run histories. This design is methodologically important because it transforms the thesis solution from a one-time spreadsheet exercise into a more traceable analytical process. The structured outputs support later inspection, comparison across runs, and testing-oriented evidence generation, and they therefore play a direct role in the quality-assurance and repeatability logic of the thesis.
[bookmark: _Toc225778790]8.5.5 Repository / online-availability boundary
The present thesis adopts a repository-oriented documentation logic, but it does not overstate the implementation status of the project. The solution should be understood as an Excel-based analytical prototype supported by Python automation and by structured execution-related documentation. This means that the thesis is able to present a working solution and an artifact-level reproducibility context, while broader online deployment remains a bounded future extension rather than a completed part of the current deliverable. Where repository materials, execution notes, or later public links are available, they should be listed here in their final form. If certain components remain local, not yet deployed, or not publicly exposed at the time of submission, this boundary should also be stated explicitly in order to preserve transparency and methodological honesty.

[bookmark: _Toc225778791]8.6. Help / tutorial on operation
This section provides the user-oriented operational guide of the developed solution. Its role is to explain how the workbook-based and automation-supported system should be used in practice, what input conditions it expects, how the main execution steps should be carried out, and how the resulting outputs should be interpreted. This annex-level tutorial is particularly important because the KJU BProf requirements explicitly expect the designed software or program to contain a Help section, including a manual and context-sensitive user support. In the present thesis, the Help logic is also connected to the broader aims of quality assurance, responsible use, and reproducibility.
[bookmark: _Toc225778792]8.6.1 Intended user and purpose
The developed solution is intended for users who want to process a completed social-media sentiment-interpretation survey through a structured analytical workflow. The primary intended users are the thesis author, supervisors, evaluators, and later researchers or analysts who wish to inspect how the workbook and the supporting automation transform raw survey responses into structured outputs. The practical purpose of the system is not merely to store responses, but to provide a disciplined and repeatable environment in which platform-related interpretation differences can be analyzed through workbook logic, COCO-STD-related structural validation, COCO-Y0-related deviation logic, and final decision-oriented summaries.
The system should be understood as an Excel-based analytical prototype supported by Python automation. The workbook remains the primary analytical environment, while the automation assists in controlled input placement, validation, recalculation support, and structured artifact generation. The tutorial therefore explains both the workbook-centered logic and the execution-support layer around it.
[bookmark: _Toc225778793]8.6.2 Required input format
The solution expects a structured survey export whose content corresponds to the questionnaire design described in the thesis. The required input must contain the response-level variables necessary for the analytical workflow, including the demographic and platform-related fields used in the workbook and the post-level Likert-type evaluation columns used in the platform-comparison logic. In strict thesis mode, the number of respondents must be exactly 100. Inputs that do not meet this condition fall outside the accepted execution boundary of the current implementation.
The input file may contain additional non-essential columns, such as timestamp-related or platform-generated export fields, but these should not interfere with the required mapped variables. The automation is expected to normalize headers, identify the required input columns, validate response values, and reject or flag structurally invalid input. The user should therefore ensure before execution that the source file is the correct survey export, that the core columns are present, and that the response values follow the expected numeric format.
[bookmark: _Toc225778794]8.6.3 Step-by-step execution procedure
The normal execution logic of the developed solution may be summarized in the following steps.
Step 1. Prepare the source files.
Place the workbook template and the fresh survey export in the expected working environment. Ensure that the workbook template remains unchanged in its formula-bearing structure and that the input file is the correct survey export intended for processing.
Step 2. Verify the input boundary.
Check whether the input contains the expected demographic and post-level response variables, and confirm that the respondent count corresponds to the strict thesis-mode requirement. If the input is known to be incomplete, inconsistent, or derived from a different questionnaire structure, the workflow should not be executed without prior adjustment.
Step 3. Run the automation support layer.
Execute the Python script responsible for processing the input. During this step, the script is expected to normalize headers, validate the input structure, check row count and required variables, enforce response-value rules, and write only the permitted input-level content into the workbook.
Step 4. Allow workbook recalculation and output generation.After the input has been written into the appropriate workbook areas, the solution proceeds through the workbook logic and generates the structured analytical outputs. Depending on the execution environment, recalculation and export support may also produce additional artifacts such as a recalculated workbook copy, a PDF export, a JSON run log, and a CSV-based run summary.
Step 5. Inspect the final output layer.
Once execution has completed successfully, the user should inspect the DecisionOutput and the surrounding structured outputs. This includes checking whether the final priority logic, the platform-level result summaries, and the artifact package are internally consistent and correspond to a successful run.
This step-by-step logic follows the broader documentation expectation that the thesis should not only describe its methods abstractly, but also provide operational guidance for the real working solution.
[bookmark: _Toc225778795]8.6.4 Reading the outputs
The outputs of the developed solution should be interpreted in layers rather than as a single isolated result. The workbook contains intermediate and final sheets whose purpose differs across the workflow. The Raw and Map-related layers belong primarily to input preparation and transformation support. The PostMetrics, PlatformSummary, and Target group layers provide intermediate analytical summaries. The COCO-related sheet represents the structural validation branch, while the Y0-related sheets represent the baseline-centered estimation and deviation branch. The Object sheet acts as an integration layer, and the DecisionOutput sheet presents the final synthesized reading of the results.
From an interpretive perspective, the most important practical distinction is that the final outputs should not be read as simple commands, but as structured analytical aids. The user should distinguish between naive and optimized readings where the workflow requires such differentiation, and should interpret the final platform-level outputs in the light of the structural and deviation-related logic described in the thesis. The outputs are therefore useful for disciplined comparison and prioritization, but they remain bounded by the scope, sample, and methodological limitations discussed in the thesis.
[bookmark: _Toc225778796]8.6.5 Common problems and user notes
Several practical issues may prevent successful execution or may reduce the reliability of the outputs. The most typical problems are the following:
Wrong row count.
If the number of respondents is not equal to the strict thesis-mode expectation, the run should be considered invalid for the current implementation setting.
Missing or mismatched headers.
If required input columns are absent, renamed unexpectedly, or structurally inconsistent with the expected survey export, the automation may fail or produce unreliable results.
Invalid response values.
If Likert-type fields contain non-numeric or out-of-range values, the affected run should be rejected or corrected before interpretation.
Template damage or manual overwriting.
If formula-bearing areas of the workbook have been changed manually, the analytical integrity of the workflow may be compromised.
Export or recalculation failure.
If the environment dependencies are incomplete or the execution conditions are not stable, recalculated outputs, PDF exports, or logs may fail to generate correctly.
The user should therefore treat the system as a controlled analytical environment rather than as a black-box application. Correct use requires attention to input validity, workbook integrity, execution conditions, and interpretation boundaries.

[bookmark: _Toc225778797]8.7. LLM assistance documentation
This section documents the use of large language model support during the thesis work. Its purpose is to complement Chapter 2.8 by providing a more operational and auditable overview of the actual categories of use. This is aligned with the KJU requirement that the thesis contain detailed examples of where, how, and to what extent ChatGPT or other generative AI tools were used. It is also consistent with the matured benchmark theses, where LLM use is documented either in summarized table form or through representative conversation-based annex materials.
[bookmark: _Toc225778798]8.7.1 Summary table of LLM use
Table 8.7-I summarizes the principal categories in which LLM support was used during the thesis work.
	Area of use
	Main purpose
	Typical support received
	Thesis relevance
	Author control

	Language refinement
	Improve academic phrasing and readability
	Sentence-level reformulation, punctuation improvement, transition strengthening
	Literature review, development chapter wording, discussion preparation
	All outputs manually reviewed and revised

	Internal coherence
	Strengthen the “golden thread” across chapters
	Alignment checks between aims, structure, methods, findings, and transitions
	Chapter 1–4 consistency
	Suggestions adopted selectively only where appropriate

	Structural advice
	Improve chapter and subchapter organisation
	Proposal of subsection structures, bridge paragraphs, annex logic, and section ordering
	Especially Chapter 2, Chapter 3, and Chapter 8
	Final structure decided by the author

	Abbreviation and terminology support
	Improve consistency of repeated technical wording
	Identification and standardisation of recurrent terms and abbreviations
	Whole thesis, especially Annex 8.1
	Terminology checked manually against actual usage

	Development support
	Assist in automation planning and technical clarification
	Help with Python logic, validation rules, debugging ideas, and workflow explanation
	Workbook-supporting automation and testing logic
	No code or result accepted without testing

	Formatting and error detection
	Identify presentation problems in the document
	Detection of numbering inconsistencies, formatting issues, weak phrasing, and structural mismatches
	Final thesis preparation
	Final corrections performed manually by the author


[bookmark: _Toc225354148]Table 8‑5Table 8.7-I. Main categories of LLM use in the thesis-writing and development process. (Source: Own presentation)
[bookmark: _Toc225778799]8.7.2 Representative prompt–response samples
To preserve transparency, representative examples of LLM interaction may also be documented in this annex. These examples should illustrate the character of the assistance received without overstating the role of AI in the thesis. The most suitable examples are those that show planning support, wording support, or technical problem-solving support, while making it clear that the final responsibility remained with the author.
The following structure is recommended for each documented example:
Example 1. Chapter-structure planning
Purpose: Clarification of chapter roles and internal logic.
Prompt submitted by the author: [Insert real prompt here.]
Type of response received: [Insert short summary or excerpt of the real response.]
Author-side verification and use: The response was used only as structural support; the final chapter arrangement and wording were decided manually by the author.
Example 2. Technical debugging or automation clarification
Purpose: Assistance in understanding or resolving a coding or workflow problem.
Prompt submitted by the author: [Insert real prompt here.]
Type of response received: [Insert short summary or excerpt of the real response.]
Author-side verification and use: No technical suggestion was accepted without testing against the actual workbook, the implemented script, and the intended analytical logic.
Example 3. Language refinement
Purpose: Improvement of academic English wording in a draft paragraph.
Prompt submitted by the author: [Insert real prompt here.]
Type of response received: [Insert short summary or excerpt of the real response.]
Author-side verification and use: The generated wording was treated as a draft only and was manually edited for accuracy, scope, and consistency with the real implementation.
Example 4. Consistency or formatting check
Purpose: Identification of numbering, cross-reference, or consistency problems.
Prompt submitted by the author: [Insert real prompt here.]
Type of response received: [Insert short summary or excerpt of the real response.]
Author-side verification and use: Only those suggestions were adopted that matched the actual structure, numbering, and evidential content of the thesis.
These examples should be filled with real interaction records if they are retained in the final submission. Invented or reconstructed samples should not be used. The value of this subsection lies precisely in demonstrating transparent and bounded AI use rather than in creating an impression of artificial completeness.
[bookmark: _Toc225778800]8.8. Definitions
This section provides short working definitions of the main thesis-specific concepts used in the manuscript. Although a list of definitions is only recommended rather than mandatory in the KJU requirement set, it is especially useful in the present thesis because several key expressions are methodological or project-specific and therefore benefit from explicit clarification. A definition-oriented annex also supports consistency between the literature review, the own-development chapter, the discussion, and the final annex package.
[bookmark: _Toc225778801]8.8.1 Definitions used in the thesis
Platform-induced polarization risk
The possibility that the same or comparable content may elicit meaningfully different human sentiment interpretations across social-media platforms, thereby creating analytically visible divergence in interpretation tendencies.
Human sentiment interpretation
The respondent-side perception or evaluative reading of the sentiment conveyed by a post, as expressed through survey-based Likert-type responses rather than through automatic sentiment-classification alone.
Object–Attribute Matrix (OAM)
A structured representation in which the analytical objects and their measured or derived attributes are organized in a matrix form to support transparent comparison, ranking, and method-based evaluation.
COCO-STD-related structural evaluation layer
The branch of the thesis workflow that focuses on structural comparison, agreement-oriented logic, and validation-related interpretation within the developed analytical system.
COCO-Y0-related estimation and deviation layer
The branch of the thesis workflow that uses a fixed baseline-centered logic in order to generate estimation and deviation-related outputs for the interpreted platform-comparison task.
Integration layer
The analytical layer in which the structurally oriented and baseline-centered branches of the workflow are brought together for final reading and decision-oriented synthesis.
DecisionOutput
The final workbook-based output layer that presents the synthesized result of the workflow in a more interpretable and decision-oriented form.
Reproducibility
The property of the developed solution whereby the same declared workflow can be rerun under stable and documented conditions using comparable inputs and execution logic.
Artifact package
The full set of files, outputs, logs, and supporting execution materials that document the operation and results of the developed workflow beyond the final visible workbook alone.
Validation-oriented analytical system
A system whose primary value lies not merely in calculating outputs, but in producing inspectable, bounded, and methodologically defensible results through structured workflow logic.
Data minimization
A privacy-oriented principle according to which only those data elements are processed that are necessary for the analytical task, while unnecessary exposure of personal identifiers is avoided.
Responsible use of outputs
The principle that the generated results should be interpreted as structured analytical aids rather than as context-free commands or infallible truths.
[bookmark: _Toc225778802]8.9. Ethics, privacy, and licensing boundary
This section clarifies the ethical, privacy-related, and licensing-oriented boundaries of the present thesis. Its purpose is to document the practical limits within which the developed solution should be interpreted and used. This is closely aligned with the KJU requirement that the thesis explicitly address usefulness, risks, quality assurance, GDPR, warranty, and responsibility, and it also follows the matured benchmark logic where the annex contains a dedicated licenses-and-ethics block. 
[bookmark: _Toc225778803]8.9.1 Data privacy and anonymity boundary
The present thesis is based on an anonymous survey design in which direct personal identifiers were not collected as part of the analytical workflow. This is important because the developed system is intended to operate on structured response variables rather than on personally identifying information. The privacy boundary of the thesis is therefore based on data minimization: only those fields that are necessary for the interpretation-oriented comparison task should be processed.
This privacy-oriented design also affects the scope of later reuse. Even if the implementation were to be extended in the future, the principle of limiting unnecessary data exposure should remain central. The analytical value of the developed solution lies in structured interpretation logic, not in the disclosure of respondent identities.
[bookmark: _Toc225778804]8.9.2 Responsible use and interpretation boundary
The outputs of the workbook and the automation should be interpreted as structured aids to analysis rather than as self-sufficient truths. The thesis addresses a socially sensitive topic related to human sentiment interpretation and platform effects, and for this reason exaggerated certainty would be methodologically inappropriate. The results are useful within the declared sample, variable set, and workflow logic, but they remain bounded by the methodological and operational limits discussed in the thesis.
Responsible use therefore requires that users take account of context, sample limitations, representational constraints, and the distinction between structured indication and causal proof. This point is also connected to the broader academic obligation to discuss risks, responsibility, and realistic usefulness in a balanced way.
[bookmark: _Toc225778805]8.9.3 External tools and dependency boundary
The present solution combines a workbook-centered analytical environment with a Python-based automation support layer and execution-related dependencies. This means that the workflow is not independent of all technical assumptions. Recalculation support, export generation, structured logs, and related execution steps may depend on the local environment, installed software, and supporting libraries available to the user.
The dependency boundary is therefore part of the methodological boundary as well. Reproducibility in the present thesis does not mean that the solution can be executed identically under all arbitrary conditions. Rather, it means that the workflow can be inspected and rerun within a declared technical context. The repository-oriented documentation and artifact package are intended to make this context more transparent.
[bookmark: _Toc225778806]8.9.4 Licensing and redistribution note
The thesis may rely on workbook software, Python libraries, and surrounding technical tools whose use is governed by their own licensing conditions. For this reason, any later redistribution, institutional adoption, or broader deployment of the solution should verify the relevant license obligations of the software components used in the workflow.
The same caution applies to future online deployment. The present thesis frames the implementation as an Excel-based analytical prototype supported by automation and documentation. If the system is later expanded into a broader distributed or public-facing solution, the licensing, hosting, dependency, and data-transfer implications of that extended form should be assessed separately. The current submission therefore distinguishes clearly between the implemented thesis-stage prototype and any later deployment-oriented extension.
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