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ABSTRACT: Abstraction The digital world has been changing quickly in recent years as artificial intelligence (Al)
applications play a bigger role in determining search engine optimization (SEO) techniques for transforming search
engine optimization for websites. This study uses the PRISMA framework to perform a literature review in order to
investigate the impact of Al in the field of SEO. The study explores the use of Al tools including natural language
processing (NLP) and generative Al to improve SEO. These strategies therefore enable search engines to deliver more
precise, user-focused results, emphasizing the significance of semantic search, in which search engines comprehend the
context and purpose of a user's query, guaranteeing a more tailored and efficient search experience.

Conversely, digital marketers employ Al and its tools to carry out SEO tactics like backlink analysis, content
optimization, and automated keyword research. Al-powered automation not only increases productivity but also signals
the beginning of a new age of SEO strategy accuracy. More focused SEO operations that increase the number of natural
visitors to company websites are made possible by the use of Al in SEO.

But there are drawbacks and things to think about when using Al for SEO. Businesses and SEO experts must constantly
adjust to the changing nature of Al algorithms, and the algorithms' black-box nature may result in the unexpected and
opaque evolution of SEO results. Furthermore, issues of equality, control, and manipulation in the digital sphere are
brought up by Al's ability to influence online exposure and content.

Future advancements in SEO tactics may be influenced by the knowledge gathered from this study, guaranteeing a more
stable, equitable, and user-focused digital search environment.
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I. INTRODUCTION

A key component of digital marketing, search engine optimization (SEO) is essential for increasing a company's
online exposure, which in turn affects how easily it can reach its target audience [1, 2]. Deeper insights into search
engine user behavior are provided by a strategic SEO approach, guaranteeing better business decisions and a strong
online presence.

[3]. The techniques and technology that underpin SEO change along with the digital landscape [4]. This paradigm
change signifies a departure from an SEO strategy that is primarily focused on keywords to one that places more
emphasis on comprehending the entire context of a user's search [5]. Al is at the forefront of this development. Al has
altered both the way users search and the tactics used by businesses to maximize their content. Al makes search engines
more flexible, concentrating on user requirements and producing more individualized results.

[6]. This essay examines how Al is revolutionizing SEO in the digital era. For a systematic literature review (SLR), we

employ the PRISMA methodology [7]. Following an explanation of our approach, we go into SEO strategies and how
Al affects them. We wrap off by highlighting the most important discoveries and outlining potential lines of inquiry.
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II. TECHNIQUES

With the PRISMA architecture serving as our guide, we started a thorough search of the Scopus database. Using a
combination of the keywords "Artificial Intelligence" AND "Search Engine Optimization" OR "Search Engine
Optimisation," we concentrated mostly on the TITLE-ABS-KEY fields. A modest total of 33 items were identified
with this initial search. Given the small number of findings from this first attempt, we used the snowballing strategy
and broadened our study parameters to include grey literature. We were able to find a richer pool of 73 articles thanks to
our more comprehensive method. Our selection was narrowed down to 44 papers after a second screening that focused
on article names and abstracts.

In the end, we combined our research on Al and SEO into a collection of 28 papers that served as the foundation for
our analysis. We must note that each SEO strategy was introduced using additional references unrelated to the subject
of artificial intelligence.

II1. SEO and Artificial Intelligence

Heuristics, particularly one motivated by reinforcement learning, were first presented by Boyan and Freitag's seminal
work in Al and SEO [8]. These user-provided criteria are automatically combined by their system to raise search engine
ranks.

In 2011, Wang et al. introduced a brand-new method for search engine optimization that was based on the BP neural
network algorithm. Artificial Intelligence's Revolutionary Role in Search Engine Optimization 393 [9]. Their approach
improved the search engine's intelligence and personalization by tailoring results to the preferences of each user.
Yuniarthe examined the complexities of artificial intelligence's function in SEO, breaking it down into statistical
models, fuzzy logic, evolutionary computation, and classifiers [6]. He described a number of Al-powered SEO
solutions, such as the Fuzzy Inference System and Polidoxa. The potential of the Random Neural Network (RNN) to
improve search skills was highlighted in two further research [10, 11]. Their research demonstrated that the RNN
model outperformed conventional search algorithms in terms of accuracy and could predict user search phrases with
ease. Additionally, compared to traditional search engines, a "Intelligent Internet Search Assistant" built on the RNN
model performed better, especially when it came to determining user preferences. Joglekar et al. presented a program
that eschews the conventional metric of user click-like likelihood in order to rank search results only on the basis of
content quality.

[12]. For the best content presentation, this tool used the "term frequency-inverse document frequency" weighting
method in conjunction with later procedures like "singular value decomposition" and "spherical K-means." Horasan
demonstrated the effectiveness of Latent Semantic Analysis (LSA) for SEO keyword extraction in 2020. [13]. By
modeling the link between sentences or documents and the phrases they include, LSA produced affordable methods for
focusing on certain internet audiences. In the same year, Portier et al. used both filter and wrapper techniques to identify
key characteristics from a large dataset. These techniques, when paired with the Random Forest model, yielded
encouraging results in terms of forecasting Google's top search results.

[14]. Yogesh et al. reaffirmed the core SEO tenets in 2022, stating that keyword-centric content is crucial and that site
traffic monitoring is important [15]. A different study demonstrated how NLP and ML work together to improve SEO
performance [16]. Their study suggested a bright future in which NLP and ML may transform effective SEO results.
According to the literature, there are many different kinds and approaches of SEO, but on-page and off-page SEO are
the most crucial [17]. We will examine each SEO type in detail in the parts that follow, going over its unique traits and
importance. We will also examine the significant influence of Al on these particular SEO strategies, illuminating the
creative ways Al improves and changes conventional methods of website optimization.

3.1 On-Page SEO and Al

By optimizing elements inside its pages, on-page SEO raises a website's exposure [18]. At first, search engines depended
on keyword density, meta tags, and content, which caused websites to overuse keywords [19]. Contemporary on-page
SEO emphasizes striking the correct balance between user value and keyword relevancy while addressing both technical
and content elements. Important components include URLs, image optimization, meta descriptions, and title tags.
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Compressing pictures and utilizing descriptive filenames are two examples of image methods that prioritize user
experience and speedy download. [20] As a subcategory of mobile SEO, 394 C. Ziakis and M. Vlachopoulou make sure
websites are mobile-friendly by emphasizing responsive design and simple navigation [21].

Al is becoming a crucial component of on-page SEO, impacting its technical and content elements for both mobile and
non-mobile devices.

[22]. Al solutions are able to assess mobile friendliness across devices, monitor website performance in real-time, and
automatically modify for quicker page loading. By figuring out the best compression settings and producing ALT tags,
they can also automatically apply schema markup to help search engines and optimize pictures [23]. Al like as OpenAl's
GPT-4, helps authors create excellent, keyword-optimized text for content SEO [24].

Artificial intelligence (Al) systems can evaluate material against rivals and suggest enhancements like subject expansion
or keyword integration. Meaning, user purpose, and context are significantly more important factors in content
optimization than just keywords. By comprehending information linkages, innovations like Google's Knowledge Graph
offer context-rich search results [25]. Similarly, authors are advised to prioritize thorough subject coverage over
repetitious keyword usage by Latent Semantic Indexing (LSI), which assesses the relationships between terms on a
webpage [26].

With the growth of semantic SEO, content structural coherence has become more important [27]. By connecting similar
pieces, topic clusters and pillar material strengthen contextual comprehension and establish a website's authority.
Nowadays, it's critical to comprehend user intent. Semantic analysis is where Al shines, guaranteeing that content
matches keywords and the intent of the searcher [28].

3.2 Off-Page SEO and Al

Off-page SEO, formerly referred to as "link building," concentrates on third-party website activities. The number and
caliber of backlinks are emphasized [29]. By using strategies including social media, content marketing, influencer
outreach, and guest blogging, it seeks to increase brand awareness and online reputation in addition to link building [30].
The goal is to get external endorsements from reliable sources across a range of platforms in order to establish authority
and credibility. Through the optimization of external internet presence tactics, Al is improving off-page SEO. It can keep
an eye on and control a website's and its rivals' online reputations [31]. Al systems can monitor brand discussions online
and separate favorable remarks from unfavorable ones by using sentiment analysis [32].

3.3 Local SEO and Al

With the advent of mobile search and the growing significance of location-based inquiries, local SEO has gained
popularity [33]. Visibility in Google Maps, Bing Places, and the local pack are the main goals of local SEO. Optimizing
a Google My Business page, obtaining favorable ratings, and developing local To increase search engine credibility,
directory citations and consistent online name, address, and phone number (NAP) information are recommended [34].
Businesses may now more effectively target geographic audiences thanks to Al's transformation of local SEO. Businesses
may improve their content and marketing for local demo graphics by using Al techniques that analyze vast amounts of
local search data to find regional trends and preferences [35]. Al may also evaluate consumer reviews and comments on
internet platforms by using sentiment analysis, giving companies information about their local reputation and
opportunities for development [36].

3.4 Voice Search and Al

The emergence of smartphones marked the beginning of the mobile SEO era, as mobile searches surpassed desktop
searches [37]. The emphasis of voice search evolved from keyword-based to context-driven, natural language searches,
thanks to the popularity of assistants like Alexa and Siri [38].

By comprehending and correctly answering conversational inquiries and capturing subtleties and intents as consumers
organically engage with voice-activated devices, artificial intelligence (Al), including algorithms like BERT, is essential
to improving Voice Search SEO [39]. Algorithms pick up on subtleties in language, accurately aligning material with
user intent. Al-powered analytics optimize real-time outcomes by forecasting user queries based on past data and
patterns [40]. Al improves voice search by making it more intuitive and contextually relevant (Fig. 1). Although there
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are difficulties, Al has changed SEO. Because Al algorithms are always evolving, organizations must constantly adapt.
Many Al models are "black-box" in nature, which adds unpredictability and makes it difficult for experts to get
consistent results [41]. Ethical questions about digital equity, control, and possible manipulation surface when Al

affects online visibility [42]. It emphasizes how crucial it is to combine openness, moral behavior, and inclusion with
Al in SEO.

IV. CONCLUSION AND DISCUSSION

The literature study examines how Al algorithms have developed and how they have revolutionized search engine
optimization (SEO) strategies. Al-driven SEO breakthroughs have been made possible by groundbreaking efforts like
Wang et al.'s neural network-based tailored search results and Boyan and Freitag's heuristics [8, 9]. With the
incorporation of Al revolutionizing content relevance and technical optimization, the previous emphasis on keyword-
rich content in on-page SEO has given way to consideration of user value and technical issues [18, 22]. With Google's
Knowledge Graph and Latent Semantic Indexing, content optimization now prioritizes semantic search, allowing for
thorough subject coverage [25, 26]. Beyond keyword utilization, Al's proficiency in semantic analysis guarantees that
content is in line with user intent [28], encouraging a more user-focused and contextually enhanced approach to on-
page SEO.

Al is essential to off-page SEO because it uses sentiment analysis to monitor and manage online reputations, allowing
companies to efficiently reply to consumer comments [31, 32]. By improving off-page SEO techniques, this Al
integration enables companies to build and fortify their online presence outside of their website's domain. Businesses
may more successfully target certain regional audiences using Al-driven technologies that evaluate local search data in
the context of local SEO [35].

Sentiment research also sheds light on local reputation and potential development areas, enabling a more accurate and
data-driven approach to interaction.

with audiences in the area [36]. Because Al can accurately read conversational inquiries and match user intent with
pertinent information using algorithms like BERT, it is crucial to voice search SEO [38]. A more proactive and user-
friendly voice search experience is produced by Al-driven predictive analytics, which guarantee contextually
appropriate voice search results [40].

All things considered, the incorporation of Al into various forms of SEO offers many benefits, revolutionizing
conventional methods and refining website optimization tactics. But it also makes it difficult to adjust to changing Al
algorithms and deal with moral dilemmas pertaining to data exploitation and privacy in the digital world. Businesses
may take the lead in the digital transformation and increase user engagement and online exposure in the cutthroat online
market by appropriately utilizing Al's capabilities.

Due to its dependence on private search engine algorithms, this study contains constraints that make it difficult to
comprehend general Al-driven SEO applications.

Al provides automation, but it also raises moral questions about biases, user tracking, and data privacy. Future studies
should examine Al's ethical implications for SEO as well as its use in cutting-edge technologies like virtual reality (VR)
and augmented reality (AR). In conclusion, there are a lot of chances when Al and SEO combine. The digital
transformation will be driven by those that innovate and adapt within this framework.
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