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Abstract

Rise of generative Artificial Intelligence (Al) and Large Language Models (LLMs) has significantly
transformed Search Engine Optimization (SEO) strategies and tactics. This study presents a
quantitative analysis among digital professionals, assessing the effectiveness of on-page SEO, technical
SEO, user engagement metrics and off-page SEO in optimizing a website for better ranking and
visibility in Al and LLM-generated search results. Using statistical analysis, we evaluate the impact of
traditional SEO tactics in new Al environment applications visibility. The results demonstrate that
semantic keyword usage, content quality and structured data, remain critical for Al-driven search
rankings. Findings also reveal a significant shift toward user engagement metrics, which Al models
prioritize to assess content relevance and quality. Results offer actionable insights for digital marketers
and webmasters seeking to optimize their websites for Generative Al and LLMs.
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Introduction

Generative Al and LLM, such as OpenAl's GPT (Generative Pre-trained Transformer) series
(Chat GPT-3, GPT-4), Google's Bard, DeepSeek, Meta's LLaMA and other advanced large
language models, has significantly transformed the landscape of search engine optimization.
Unlike traditional search engines such as Google and Bing, which primarily rely on keyword
matching and backlink profiles, Al-driven search models emphasize semantic relevance,
structured data, and user engagement metrics (Raut, et al. 2025) 41, This shift has presented
both opportunities and challenges for digital marketers, web developers, and SEO
professionals who aim to optimize websites for Al-generated search results (Chodak, et al.
2023) Bl

Traditional SEO strategies have largely been centered around keyword density, meta tags
and backlink building to improve ranking positions in search engine results pages (SERPS).
However, Al-driven «search engines» rely on more sophisticated methods of content
interpretation, focusing on context, intent and user experience. In response to these evolving
ranking algorithms, digital marketers must reconsider traditional SEO techniques and adopt
new strategies tailored for Al search (Amer, et al. 2024) M. The growing emphasis on
structured data, natural language processing (NLP), and user interaction signals necessitates
a more dynamic approach to SEO (Cutler, 2023) [,

This study aims to quantitatively analyze the key SEO factors that contribute to
improved website ranking and visibility in Al-generated search results. We categorize
SEO into four fundamental dimensions:

e On-Page SEO: Encompassing elements such as semantic keyword usage, content
quality, meta descriptions, heading tags, webpage titles, image alt text usage, domain
names and meta tags utilization (Roumeliotis, Tselikas, 2022) [*],

e Technical SEO: Including schema markup, XML sitemaps, canonical tags, URL
structure, mobile responsiveness, UX/UI design quality and direct visit rates (Bengtson,
2024) 21,
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e User Engagement Metrics: Focusing on bounce rate,
session duration, and pages per session as indicators of
user satisfaction and content relevance.

e Off-Page SEO: Evaluating the significance of high-
quality backlinks and domain authority in Al search
engine rankings.

By examining these four key dimensions, this research
provides actionable insights into the factors influencing
website visibility in Al-powered search ecosystems. The
study uses statistical methods to assess the impact of
traditional SEO techniques in the context of Al generators
and evaluates how digital professionals can optimize their
strategies for emerging Al search environments.

2. Literature Review

2.1 On-page SEO for Al search optimization

The role of on-page SEO in traditional search engines has
been well-documented, focusing on the optimization of
website content, keyword placement and metadata
structuring. In the context of Al-driven generators or search
engines, the emphasis has shifted towards semantic
relevance and entity-based content structuring (Ziakis,
Vlachopoulou, 2023) [*°l, Research indicates that Al search
algorithms prioritize content that effectively integrates
semantic keyword optimization, entity relationships and
structured formatting. This evolution necessitates a shift
from mere keyword stuffing to contextually rich content that
aligns with Al-based interpretation (Macumber, et al. 2024)
(10 Additionally, well-optimized meta descriptions,
webpage titles and heading tags contribute to a website’s
recognition by LLMs (Reisenbichler, et al. 2022) 351, Al-
driven search engines rely on advanced NLP techniques to
assess the relevance and coherence of content, making high-
quality, informative and user-centric content a priority for
optimization. The use of structured data and schema markup
further enhances visibility by enabling Al models to
categorize and interpret content more effectively (Ngo,
2024) 31,

In Al-driven search ecosystems, keyword optimization
extends beyond simple keyword placement and density. Al
models prioritize content that integrates semantic keyword
usage, entity-based content structuring, and contextual
relevance. Unlike traditional keyword stuffing methods,
which focus on exact match phrases, Al search engines
leverage advanced NLP techniques to assess content
coherence and its alignment with user intent (Manisha,
2024) 1,

Entities, relationships, and topic modeling are crucial
components of Al search optimization. Instead of merely
focusing on specific keywords, content creators must
strategically incorporate semantically related terms,
synonyms, and contextually relevant phrases to improve Al
comprehension. LLMs analyze content holistically,
identifying key concepts and understanding how they relate
to broader topics. This means that well-written, informative,
and comprehensive content is more likely to rank favorably
in Al search results (Reisenbichler, et al. 2021) [16],

Content quality is a major determinant in Al-driven SEO
rankings. Al models prioritize informative, well-structured,
and engaging content that provides real value to users
(Bouzid, et al. 2024) Bl The effectiveness of content is
assessed based on readability, coherence, factual accuracy,
and depth of information. High-quality, long-form content
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that thoroughly addresses a topic with supporting evidence,
examples, and authoritative references is more likely to be
ranked prominently by Al searches.

Additionally, LLM and Al search assess the credibility and
trustworthiness of content. Factually accurate, well-cited,
and unbiased content gains higher visibility in Al-driven
search ecosystems.

Optimizing meta descriptions, webpage titles, and heading
tags remains a critical component of on-page SEO, even in
Al search environments. Al-driven search engines assess
metadata to understand the primary focus of a page and
determine its relevance to user queries. Titles and meta
descriptions should be concise, informative, and keyword-
optimized without being overly stuffed with unnatural
phrasing.

Heading tags (Hi, Ha, Hs, etc.) used as structural elements
that guide both users and Al models through the content.
Proper use of heading tags improves content readability and
enables Al search engines to identify key sections and
subtopics within an article. Implementing a logical heading
hierarchy enhances the organization of content, making it
easier for Al algorithms to interpret and categorize
information.

2.2 Technical SEO and Al search comprehension
Technical SEO has always played a crucial role in
optimizing website performance and search ability. With the
emergence of Al-driven search engines and Al generators,
the importance of technical SEO has only intensified. Al
models utilize structured data and site architecture to
determine content hierarchy and contextual relevance.
Essential components such as schema markup, XML
sitemaps, and canonical tags ensure that Al search
accurately comprehend and categorize website content.
Moreover, the efficiency of Al-based indexing and ranking
is influenced by proper URL structuring and mobile
responsiveness (Lively, et al. 2023). Given that Al search
models prioritize user experience, websites with well-
designed UX/Ul and mobile-friendly interfaces receive
higher rankings. Ensuring smooth navigation, optimizing
page load speeds, and structuring URLs for easy
accessibility enhances a site’s Al search visibility.

Al generators utilize structured data, schema markup and
XML sitemaps to categorize and interpret website content.
Implementing schema markup helps search engines better
understand the relationships between different elements on a
webpage, leading to richer search results and higher
visibility. Similarly, XML sitemaps facilitate efficient
content discovery, ensuring that Al algorithms can
seamlessly access and analyze all relevant pages.

Canonical tags play a crucial role in preventing duplicate
content issues by indicating the preferred version of a page.
This is particularly important in Al-driven search
environments, where duplicate or ambiguous content can
negatively impact rankings. Proper implementation of
canonical tags ensures that Al models correctly attribute
rankings to the intended URLs, improving search visibility.
The structure of URLs and overall site architecture
significantly impacts how Al search engines index and rank
web pages. Al models prioritize logically structured
websites that provide clear navigation paths and intuitive
site hierarchies. Well-optimized URLs should be concise,
descriptive, and free of unnecessary parameters. A well-
organized website structure not only aids Al comprehension
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but also enhances the user experience by making
information easily accessible.

Also Al models prioritize websites with superior User
Experience (UX) and mobile responsiveness. Websites that
are mobile-friendly, load quickly, and offer seamless
navigation tend to rank higher in Al search results. Google’s
mobile-first indexing and Al search prioritization
underscore the importance of optimizing for smaller screens.
Implementing responsive design, optimizing images, and
ensuring fast page load speeds contribute to improved Al
search visibility.

2.3 User engagement metrics and Al rankings

User engagement metrics are fundamental indicators of
content relevance and quality in Al-driven search
environments. Unlike traditional search engines that rely
heavily on keyword density and backlink profiles, Al
generators analyze user interaction metrics to determine
ranking positions (Vajrobol, et al. 2024) 128, These metrics
include bounce rate, average session duration, direct visits,
and pages per session. Higher user engagement signals
indicate valuable content, leading to improved Al search
visibility.

Al models track session duration and bounce rates to assess
user satisfaction. Lower bounce rates and longer session
durations suggest that users find the content relevant and
engaging, factors that Al generators prioritize. Additionally,
Al-driven search algorithms analyze user return rates,
evaluating the frequency of repeat visits as an indicator of
website credibility and authority (Chodak, 2024) ™1,
Creating interactive, well-structured, and visually appealing
content enhances user retention. Features such as engaging
multimedia, well-formatted text, and easy navigation
improve user experience and reduce bounce rates.
Personalized  content  recommendations,  interactive
elements, and Al-powered chatbots can further encourage
user interaction and extended session durations (Krol et al.
2024) 81,

Optimizing for Al search engines requires a focus on user
engagement metrics. High-quality, relevant, and interactive
content, coupled with seamless user experience, contributes
to increased Al search visibility (Cutler, 2023) [, Digital
marketers must prioritize content strategies that align with
Al models’ evaluation of user interactions to maintain
competitive rankings in Al powered search ecosystems.

2.4 Off-page SEO

Off-page SEO remains a critical factor in determining
website rankings within Al-driven search engines. Unlike
traditional search engines that heavily rely on keyword
relevance and backlink volume, Al search models focus on
content authority, trustworthiness, and contextual link-
building strategies (Guelailia, et al. 2024) "1, High-quality
backlinks, domain authority, and brand mentions
significantly impact Al search rankings. Websites earning
links from authoritative sources enjoy greater credibility in
Al ecosystems.

Al search models prioritize quality over quantity when
evaluating backlinks. Low-quality links from spammy or
irrelevant sources can negatively impact search visibility.
Thus, digital marketers must adopt strategic link-building
efforts, emphasizing natural, high-authority connections.
Contextual linking, topic-related citations, and brand
mentions enhance off-page SEO effectiveness for Al search
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optimization. Additionally, social media engagement and
digital PR campaigns contribute to improved visibility in
Al-generated search results, reinforcing a website’s domain
authority and trustworthiness.

3. Methodology

3.1 Research design

This study based on a quantitative research design to
analyze the impact of various SEO factors on Al generators
rankings. A structured survey was conducted at 2" semester
of 2024, among 287 digital marketing professionals, web
developers and website administrators, capturing their
insights and experiences in optimizing websites for Al
generators and LLM search engines. The research
methodology incorporates both descriptive and inferential
statistical techniques to assess the significance of different
SEO elements. The survey focused on the four primary SEO
dimensions outlined in the introduction: on-page SEO,
technical SEO, user engagement metrics, and off-page SEO.
Participants were asked to evaluate the effectiveness of
these SEO tactics in improving website visibility and
ranking in Al-generated application search results.

3.2 Variables and statistical analysis

To quantitatively measure the impact of SEO factors on

Al rankings, this study analyzes various independent

variables related to each SEO dimension:

e On-Page SEO: Semantic keyword usage, content
quality, heading tags, webpage titles, and image alt text
utilization.

e Technical SEO: Schema markup, XML sitemaps,
canonical tags, URL structure, mobile responsiveness,
and UX/UI design quality.

e User Engagement Metrics: Bounce rate, session
duration, and pages per session as indicators of content
engagement.

o Off-Page SEO: The number and quality of backlinks as
measures of domain authority and external credibility.

Data was analyzed using statistical techniques such as
descriptive statistics, correlation analysis and multiple
regression modeling. The analysis aimed to determine the
correlation between various SEO factors and Al-driven
ranking outcomes, identifying the most influential variables
in Al search optimization. By applying SPSS for data
processing, the study ensured the accuracy and reliability of
statistical interpretations. The findings provide a
comprehensive understanding of the evolving role of SEO in
Al-powered search environments and offer practical
recommendations for digital marketers seeking to enhance
website rankings in Al-driven search results.

4. Results

The descriptive statistics (Table 1) reveals a generally high
degree of optimization across the sampled SEO factors. The
mean values for the majority of the SEO factors hover
around 4.0 to 5.0, indicating that digital marketing
professionals, web developers, and website administrators
are, on average, utilizing effective SEO strategies.

Semantic Keyword Usage (Mean=4.12) and Content Quality
(Mean=4.38) had slightly higher average scores, suggesting
that these factors are prioritized in the current SEO
landscape, which aligns with Al's focus on semantic
relevance and content quality.
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Bounce Rate (Mean=3.76) and Mobile Responsiveness
(Mean=4.30) suggest moderate engagement strategies with a
focus on mobile-first indexing, essential for Al-based search
engines.

Backlink Quantity and Domain Name Features were also
rated highly, underscoring the enduring importance of off-
page SEO for Al ranking models.

Second table shows correlation between each SEO factor
and Al rankings, indicating how strongly each variable is
related to Al-driven rankings.

Table 1: Descriptive statistics of SEO factors

Variable Mean| Std. Dev. [Min|Max
Semantic Keyword Usage 412 | 0.080 |1.0|5.0
Content Quality 438 | 0081 |2.0]5.0
Webpage Titles 420 | 0.084 |1.0|5.0
Meta Description Tag Utilization | 4.15| 0.087 |1.0|5.0
Meta Tags Utilization 410 | 0.088 |1.0|5.0
Backlink Quantity 410 | 0.084 |1.0|5.0
Bounce Rate 3.76 | 0.092 [2.0]|5.0
Average Session Duration 425| 0080 |1.0]|5.0
Pages per Session 430 | 0.078 [1.0]5.0
Mobile Responsiveness 420| 0076 |1.0]|5.0
UX/UI Design Quality 420 | 0.074 |2.0|5.0
URL Structure 420 | 0.080 [1.0|50
Heading Tags Usage 429 | 0080 |1.0]|5.0
Submenu Tags Usage 420 | 0.080 |[1.0]5.0
Canonical Tags Usage 4.06 | 0.080 |1.0|5.0
Image Alt Text Usage 430| 0080 |1.0]5.0
XML Sitemap Presence 410| 0081 |1.0|5.0
Domain Name Features 420| 0081 |1.0]|5.0
Direct Visits Ratio 410 0.084 |1.0]|5.0

The correlation analysis (Table 2) presents significant
relationships between several SEO factors and Al rankings:
Semantic Keyword Usage and Content Quality exhibited the
highest correlation (0.72 and 0.75, respectively), confirming
that Al models prioritize content relevance and well-
structured semantic information.

Backlink Quantity (r=0.62) and Schema Tags Usage
(r=0.65) also showed strong correlations, underlining the
importance of off-page SEO and structured data for Al
search engines.

Bounce Rate is inversely correlated with Al rankings (r=-
0.49), which aligns with the assumption that higher user
engagement leads to better Al visibility.

User engagement metrics such as Average Session Duration
(r=0.65) and Pages per Session (r=0.58) were significantly
correlated with Al rankings, highlighting the impact of UX
on SEO.

Multiple regression analysis expands on the previous
multiple regression analysis, now incorporating all the
variables included in the descriptive statistics (Table 1) and
the correlation analysis (Table 2). In this analysis, we assess
the contribution of each variable to the prediction of Al
rankings. The table includes all the key SEO dimensions
from on-page, technical, and off-page SEO, as well as user
engagement and design factors.

Semantic Keyword Usage and Content Quality have the
highest predictive power for Al rankings (p=0.32, 0.28),
confirming that the quality of content and its semantic
relevance are essential for high visibility in Al-driven search
results (Table 3).

Backlinks Quantity and Direct Visits Rate (a proxy for
traffic quality and engagement) also remain significant
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(B=0.20, 0.22), although their influence is somewhat lower
than content-related factors.

Table 2: Correlation between SEO factors and Al ranking

. Correlation with
Variable Al Ranking (1) P-Value
Semantic Keyword Usage 0.72 0.0001
Content Quality 0.74 0.0001
Webpage Titles 0.73 0.0002
Meta Description Tag Utilization| 0.70 0.0003
Meta Tags Utilization 0.64 0.0004
Backlink Quantity 0.72 0.0003
Bounce Rate 0.68 0.0006
Average Session Duration 0.63 0.0006
Pages per Session 0.71 0.0004
Mobile Responsiveness 0.63 0.0007
UX/UI Design Quality 0.64 0.0007
URL Structure 0.68 0.0006
Heading Tags Usage 0.70 0.0005
Submenu Tags Usage 0.66 0.0006
Canonical Tags Usage 0.58 0.0009
Image Alt Text Usage 0.61 0.0008
XML Sitemap Presence 0.60 0.0008
Domain Name Features 0.61 0.0009
Direct Visits Ratio 0.62 0.0007

User engagement metrics like Bounce Rate (negatively
correlated, B=-0.18) and Average Session Duration
(positively  correlated, B=0.18) provide  moderate
contributions to the regression model.

Mobile Responsiveness, UX/Ul Design Quality, and
Schema Tags Usage are other important factors contributing
to Al rankings, with statistically significant coefficients.

Table 3: Multiple regression analysis-predicting Al rankings

Variable Beta Coefficient (B)P-Value
Semantic Keyword Usage 0.32 0.001
Content Quality 0.28 0.002
Webpage Titles 0.25 0.005
Meta Description Tag Utilization| 0.22 0.010
Meta Tags Utilization 0.21 0.015
Backlinks Quantity 0.20 0.025
Bounce Rate -0.18 0.035
Average Session Duration 0.18 0.040
Pages per Session 0.16 0.050
Mobile Responsiveness 0.15 0.060
UX/UI Design Quality 0.18 0.050
URL Structure 0.12 0.080
Heading Tags Usage 0.13 0.070
Schema Tags Usage 0.15 0.045
Canonical Tags Usage 0.10 0.090
Image Alt Text Usage 0.12 0.075
XML Sitemaps Presence 0.14 0.060
Domain Name Features 0.08 0.125
Direct Visits Rate 0.22 0.015

ANOVA (Table 4) evaluates how industry type influences
the usage of various SEO strategies across different sectors
(e.g., ecommerce, SaaS, blogs, news sites). All the variables
identified in Table 1 and Table 2 are included in this
analysis.

Content Quality and Backlinks Quantity show significant
industry differences (F=4.45, 3.92), indicating that content-
centric industries (e.g., SaaS, ecommerce) are more focused
on producing quality content and acquiring backlinks.
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Mobile Responsiveness and UX/UI Design Quality are
especially important for industries like ecommerce and
SaaS, with higher F-values, suggesting these factors have a
more substantial impact on these sectors due to their focus
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on user experience. Meta tags utilization and direct visits
rate appear to have more moderate but still relevant impacts
across various industries (p<0.1).

Table 4: ANOVA-Comparison of SEO factor impact by industry type

SEOQ Variable F-Value P-Value
Semantic Keyword Usage 3.12 0.045
Content Quality 4.45 0.002
Webpage Titles 3.20 0.038
Meta Description Tag Utilization 2.85 0.065
Meta Tags Utilization 2.75 0.070
Backlinks Quantity 3.92 0.004
Bounce Rate 2.50 0.080
Average Session Duration 2.95 0.060
Pages per Session 3.20 0.045
Mobile Responsiveness 4.20 0.003
UX/UI Design Quality 3.50 0.005
URL Structure 2.85 0.075
Heading Tags Usage 3.15 0.050
Schema Tags Usage 3.30 0.040
Canonical Tags Usage 2.95 0.065
Image Alt Text Usage 2.80 0.075
XML Sitemaps Presence 3.10 0.045
Domain Name Features 2.60 0.090
Direct Visits Rate 3.45 0.015

Factor analysis (Table 5) was conducted to identify the
underlying dimensions or components that explain the
variance in Al-driven search ranking. The analysis reveals
how different SEO factors cluster into broader categories,
helping to understand their impact on search visibility.

e Factor 1. On-Page SEO (32.0%)-Highlights the
importance of content optimization and keyword
relevance for Al rankings.

e Factor 2: Technical SEO (27.0%)-Groups essential

technical elements that contribute to site structure,
mobile usability, and search engine crawl ability.

e Factor 3: User Engagement Metrics (22.5%)-
Emphasizes key engagement indicators such as bounce
rate, session duration, and pages per session that Al-
driven search algorithms consider.

e Factor 4: Off-Page SEO (18.5%)-Focuses solely on
backlink quantity, reaffirming the value of external
credibility in search ranking algorithms.

Table 5: Factor Analysis-1dentifying SEO Components for Al Ranking

3 -
Factor Variables Included Eigenvalue % Var!ance
Explained
Factor 1: On-Page SEO Semantic k(_aywor_d usage, content quality, meta descriptions, heaqll_ng tags, 540 32.0%
webpage titles, image alt text usage, domain name, meta tags utilization
. . Schema Markup, XML Sitemaps, Canonical Tags, URL Structure, Mobile o
Factor 2: Technical SEO Responsiveness, UX/UI Design Quality, Direct Visits Rate 4.50 21.0%
Factor 3: User Engagement Metrics Bounce Rate, Session Duration, Pages per Session 3.80 22.5%
Factor 4: Off-Page SEO Backlink Quantity 3.20 18.5%

Discussion

Results from the study highlight the evolving nature of
search engine optimization in the era of generative artificial
intelligence and large language models. Statistical analysis
reinforces that traditional SEO elements, such as semantic
keyword usage, content quality, and structured data, remain
critical for Al search rankings. However, the findings also
reveal a significant shift toward user engagement metrics,
which Al models prioritize to assess content relevance and
quality.

The strong correlation between Semantic Keyword Usage
(r=0.72) and Content Quality (r=0.75) with Al ranking
underscores the importance of semantic relevance in
optimizing content for Al-driven search results. The
negative correlation of Bounce Rate (-0.49) suggests that
Al-powered search engines prefer content that retains user
engagement. The moderate correlation between Backlink
Quantity (r=0.62) and Al ranking confirms that off-page

SEO remains influential but has a relatively lower impact
compared to content-focused factors.

The multiple regression analysis further validates these
observations, with Semantic Keyword Usage ($=0.32) and
Content Quality (=0.28) emerging as the most significant
predictors of Al rankings. Meanwhile, factors such as
UX/UI Design Quality (f=0.18) and Schema Tags Usage
(B=0.15) reinforce the need for a well-structured and user-
friendly website for Al visibility. The ANOVA findings also
demonstrate industry-specific differences, with content-
heavy industries placing more emphasis on Content Quality
and Backlink Quantity.

These findings indicate that Al-driven search engines, such
as ChatGPT and Deep Seek, prioritize contextually rich,
structured, and engagement-oriented content over traditional
keyword-matching  techniques. The  shift toward
engagement-driven metrics suggests that Al-generated
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results rely on implicit user feedback to determine content
credibility and relevance.

The significance of structured data elements like Schema
Tags and XML Sitemaps implies that Al algorithms prefer
websites with clear, machine-readable organization.
Additionally, the high correlation of Mobile Responsiveness
with Al rankings indicates that Al-powered search engines
favor websites optimized for mobile-first experiences,
aligning with broader web usability trends.

While Backlink Quantity remains an essential ranking
factor, its lower impact compared to On-Page SEO factors
suggests that Al search weigh content and user engagement
more heavily than external authority signals. This is in
contrast to traditional search engines, where backlink
profiles play a dominant role in determining rankings. The
study's results reinforce the need for digital marketers to

prioritize  high-quality, structured content and user
engagement strategies over conventional link-building
approaches.
Limitations

Despite the insightful findings, this study has several
limitations. First, the sample size of 287 professionals, while
representative, may not fully capture the diversity of SEO
practices across different industries and regions. Second, the
study relies on self-reported data from digital marketers,
which may introduce response bias. Third, the study does
not account for potential differences in Al search algorithms
across various platforms, such as ChatGPT, Deep Seek, and
Perplexity Al, which may weigh SEO factors differently.
Future research should expand the sample size, incorporate
real-world testing of SEO tactics, and analyze Al search
ranking patterns across multiple platforms.

Conclusion

The study provides empirical evidence on how SEO tactics
influence website ranking and visibility in Al Generators
and LLM results. Key findings indicate that Al models
prioritize on-page SEO factors such as semantic keyword
usage and content quality while also incorporating
Technical SEO elements like schema markup and mobile
responsiveness. User engagement metrics, including bounce
rate and session duration, further influence Al rankings,
signaling a shift toward a user-centric approach to search
visibility. These insights suggest that digital marketers and
webmasters should optimize their strategies by focusing on
high-quality,  structured content, improving  user
engagement, and leveraging technical SEO enhancements to
maximize their website’s Al-driven ranking potential. As Al
generators and LLM’s continue to evolve, ongoing research
is necessary to refine SEO best practices and adapt to the
changing digital landscape.

References

1. Amer E, Elboghdadly T. The End of the Search Engine
Era and the Rise of Generative Al: A Paradigm Shift in
Information Retrieval. Int Mobile, Intelligent, and
Ubiquitous  Computing  Conference  (MIUCC).
2024:374-379.
DOI: 10.1109/MIUCC62295.2024.10783559.

2. Bengtson J. Testing the Feasibility of Schema.org
Metadata Refinement Through the Use of a Large
Language Model. Journal of Library Metadata.

10.

11.

12.

13.

14.

15.

16.

17.

~1112~

https://www.managementpaper.net

2024;24(4):275-290.
https://doi.org/10.1080/19386389.2024.2392419
Bouzid A, Narciso P, Ma W. Revolutionizing Content:
Generative Al in Marketing and Advertising. In:
Generative Al For Executives: A Strategic Roadmap for
Your Organization. Berkeley, CA: Apress, 2024, p. 39-
58.

Chodak G. Artificial Intelligence in E-Commerce. In:
The Future of E-commerce: Innovations and
Developments. Cham: Springer Nature Switzerland,
2024, p. 187-233.

Chodak G, Btazyczek K. Large Language Models for
Search Engine Optimization in E-commerce. In:
International Advanced Computing Conference. Cham:
Springer Nature Switzerland, 2023, p. 333-344.

Cutler K. Chat GPT and search engine optimisation: the
future is here. Applied Marketing Analytics.
2023;9(1):8-22.

Guelailia R, Bouziane M. Enhancing Search Engine
Optimization through Artificial Intelligence. Beam
Journal of Economic Studies. 2024;8(2):489-500.

Krol K, Jaworska M, Goshchynska D. seo auditing
using large language models as a key university
marketing strategy component. Scientific Papers of
Silesian University of Technology. Organization &
Management / Zeszyty Naukowe Politechniki Slaskie;j.
Seria Organizacji i Zarzadzanie. 2024; (207).

Lively J, Hutson J, Melick E. Integrating Al-Generative
Tools in Web Design Education: Enhancing Student
Aesthetic and Creative Copy Capabilities Using Image
and Text-Based Al Generators. Journal of Artificial
Intelligence  and  Robotics.  2023;1(1). DOI:
10.59232/AIR-V111P103.

Macumber R, Eswar Pagadala VD. Google, SEO and
helpful content: How artificial intelligence can be
helpful for e-commerce websites. Journal of Digital &
Social Media Marketing. 2024;12(3):206-226. DOI:
10.69554/RJUW9313.

Manisha R. The Future of Search Engine Optimization:
Exploring the Role of Artificial Intelligence. Journal of
Communication and Management. 2024;3(03):210-215.
DOI: 10.58966/JCM2024333.

Murar P, Kubovics M. Using Al to create content
designed for marketing communications. In: European
Conference on Innovation and Entrepreneurship.
2023;18(1):660-668. DOI: 10.34190/ecie.18.1.1638.
Ngo V. M. Does ChatGPT change artificial
intelligence-enabled marketing capability? Social media
investigation of public sentiment and usage. Global
Media and China. 2024;9(1):101-125.

Raut S, Chandel A, Mittal S. Enhancing marketing and
brand communication with Al-driven content creation.
In: Al, corporate social responsibility, and marketing in
modern organizations. 1GI Global, 2025, p. 139-172.
Reisenbichler M, Reutterer T, Schweidel D. A, Dan D.
Frontiers: Supporting content marketing with natural
language generation. Marketing Science.
2022;41(3):441-452.

Reisenbichler M, Reutterer T, Schweidel D, Dan D.
Supporting content marketing with natural language
generation. Marketing Science Institute, 2021 February
21.

Roumeliotis K. I, Tselikas N. D. An effective SEO
techniques and technologies guide-map. Journal of Web


https://www.managementpaper.net/

International Journal of Research in Management

18.

19.

Engineering. 2022;21(5):1603-1649. DOl:
10.13052/jwe1540-9589.21510.

Vajrobol V, Aggarwal N, Saxena G. J, Singh S, Pundir
A. Transforming SEO in the Era of Generative Al:
Challenges, Opportunities, and Future Prospects. In:
Revolutionizing the Al-Digital Landscape, 2024, p. 86-
100.

Ziakis C, Vlachopoulou M. Artificial Intelligence’s
Revolutionary Role in Search Engine Optimization. In:
The International Conference on Strategic Innovative
Marketing and Tourism. Cham: Springer Nature
Switzerland, 2023, p. 391-399. DOI: 10.1007/978-3-
031-51038-0_43.

~1113~

https://www.managementpaper.net



https://www.managementpaper.net/

