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Abstract:

This study aimed to design and validate an artificial intelligence chatbot model based on keyword identification for self-service advertising
websites, with an emphasis on improving intelligent interaction, advertising process efficiency, and user experience. This applied study
employed a sequential exploratory mixed-methods design. In the qualitative phase, a systematic grounded theory approach was used, and 19
theoretical and practical experts in artificial intelligence, information technology, marketing, e-commerce, and related fields were purposively
selected until theoretical saturation was achieved. Data were collected through semi-structured interviews and analyzed using open, axial,
and selective coding. In the quantitative phase, a researcher-developed questionnaire derived from the qualitative findings was administered
to users of self-service advertising platforms. Following data screening, 380 questionnaires were analyzed using confirmatory factor analysis
and structural equation modeling with SPSS and SmartPLS. Structural equation modeling indicated that economic and advertising
performance pressures ($=0.801, t=62.358), institutional, legal, and risk-related requirements (=0.807, t=64.391), and advertising problem
complexity and semantic ambiguity of demand ($=0.710, t=19.018) significantly predicted the central phenomenon. The central phenomenon
significantly affected strategies (f=0.707, t=18.603), while intervening factors (f=0.783, t=51.826) and contextual conditions (=0.765,
t=39.109) significantly affected strategies. Strategies, in turn, significantly predicted outcomes (B=0.747, t=32.144). All t-values exceeded
the critical value of 1.96. The R2 values for the central phenomenon, strategies, and outcomes were 0.689, 0.661, and 0.558, respectively.
The overall goodness-of-fit index was 0.575, indicating satisfactory model fit. One-sample t-tests also confirmed significant internal and
external validity of the proposed model (p<0.001). The proposed model demonstrates that effective Al chatbot design in self-service
advertising requires integration of keyword-processing and user-intent capabilities with contextual conditions, intervening factors, and
strategic mechanisms. Such integration can enhance operational efficiency, user experience, and the strategic value of digital advertising
platforms.
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Extended Summary

Introduction

The rapid expansion of the digital economy has substantially transformed the structure of marketing communications and
the ways in which businesses interact with consumers. Digital advertising has evolved from a predominantly one-way
communication mechanism into an increasingly interactive, data-driven, and personalized process in which consumers
continuously engage with brands, websites, social media platforms, and intelligent systems. Social media advertising, for
example, has become an important mechanism for expanding audience reach, strengthening brand visibility, and facilitating
promotional communication (Silvira & Riswanto, 2024). The effectiveness of online advertising, however, increasingly depends
on the ability of firms to deliver relevant messages to appropriate audiences and to optimize the interaction between promotional
content and users’ needs (Adzra & Iryanti, 2024). Websites also remain central digital touchpoints, particularly because the
organization of information, search processes, and the quality of user interaction can directly influence users’ perceptions and

marketing outcomes (lankovets, 2024).
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At the same time, artificial intelligence (Al) has emerged as one of the most influential technologies reshaping contemporary
marketing. Al-based systems enable organizations to automate marketing processes, analyze large volumes of behavioral data,
personalize communications, predict customer preferences, and provide increasingly responsive digital services. Al-driven
marketing automation can improve personalization and predictive analysis while creating new requirements regarding ethical
integration, transparency, and responsible use of customer data (Islam et al., 2024). Within marketing environments, Al and
chatbot technologies have therefore attracted considerable attention because they can simultaneously improve response speed,
automate customer communication, and assist consumers during decision-making processes, although their implementation is
also accompanied by technological, ethical, privacy, and trust-related risks (Mohammadshafiei et al., 2024). Similar
developments have been reported in service industries, where Al applications have been associated with improvements in
service efficiency, customer satisfaction, and perceived service quality (Alam, 2020; Torabi & Shaddel, 2021).

Among Al applications, chatbots have become particularly important because they provide an interactive interface through
which users can communicate with digital systems in natural language. Their growing use in customer service, electronic
commerce, social media, and organizational settings is supported by advances in natural language processing, machine learning,
and generative Al Nevertheless, users’ willingness to adopt chatbots depends on factors such as perceived usefulness, ease of
use, trust, system quality, and the overall quality of the interaction (Gatzioufa & Saprikis, 2022). Satisfaction with Al assistants
likewise depends on the extent to which users perceive the system as responsive, useful, reliable, and capable of addressing
their needs (Brill et al., 2022). Even characteristics of chatbot communication, including emotional expression, can influence
customer satisfaction and the quality of human-Al interactions (Zhang et al., 2024). Consequently, designing effective chatbots
requires more than achieving technical functionality; it requires an integrated understanding of user intentions, communication
quality, contextual information, and the operational environment.

Chatbots can also contribute to customer retention and relationship development. Their ability to reduce customer effort,
provide immediate support, and facilitate continuous communication may strengthen the value users derive from digital
services and influence their willingness to maintain relationships with organizations (Li et al., 2023). Strategic use of chatbots
in social media environments can similarly support the development of consumer-brand relationships (Rafiei et al., 2026).
Furthermore, Al-powered chatbots may influence online purchase decisions by reducing uncertainty, organizing information,
and guiding customers toward relevant alternatives (Azizi & Khanjanzadeh, 2026). When integrated with recommender systems,
they may facilitate more informed purchasing behavior by providing users with timely and relevant information (Nasehifar et
al., 2024). Evidence also indicates that effective Al use can contribute to customer satisfaction in purchasing contexts
(Nasrabadiet al., 2025), while customers’ experiences with Al systems can influence deeper perceptual and relational outcomes
associated with brand interaction (Arutgeevitha et al., 2023; Shojaeian et al., 2024).

Despite these benefits, chatbot effectiveness depends strongly on the system’s ability to interpret user input accurately.
Intelligent analysis of online behavior may provide useful information regarding customers’ needs and satisfaction (Moon et
al., 2021), yet consumer responses to Al-supported environments differ according to behavioral orientations and perceptions
of technological channels (Deng et al., 2021). This issue becomes particularly important in self-service environments, where
users are responsible for conducting tasks that might otherwise be performed by employees. Although self-service technologies
can improve efficiency and autonomy, users may encounter difficulties when processes fail or become cognitively demanding,

and their ability to recover from such failures may depend on motivation and self-efficacy (Chiu et al., 2023).

O

Copyright: © 2027 by the authors. Published under the terms and conditions of Creative Commons Attribution-NonCommercial 4.0 International (CC BY-NC 4.0) License.



http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0

J%JM}}W};)‘}}‘}ATGQ{‘){'M

In self-service advertising websites, these challenges are intensified because users must independently manage advertising
campaigns, select keywords, interpret performance information, and make time-sensitive decisions. Chatbots can potentially
support such activities by providing immediate guidance and facilitating access to relevant information. Previous applications
have shown that chatbots can effectively assist users within specialized online environments (Abdulla et al., 2024; Reddy et
al., 2023). However, successful professional adoption also depends on how well chatbot capabilities are integrated into existing
work processes and user practices (Felicetti et al., 2024). One particularly relevant approach is keyword recognition, through
which a chatbot identifies important words or phrases in users’ messages and uses them to determine the appropriate response
or action. Keyword-recognition chatbots have demonstrated the feasibility of constructing targeted conversational systems
around the identification of linguistically meaningful terms (Thakkar et al., 2021). Nevertheless, in advertising environments,
keyword recognition should extend beyond simple lexical matching and incorporate semantic analysis, user-intent recognition,
contextual interpretation, and operational advertising requirements. Accordingly, there is a need for an integrated model that
explains the causal conditions, central capabilities, contextual and intervening factors, strategies, and outcomes associated with
Al chatbots based on keyword identification in self-service advertising environments.

Therefore, the present study aimed to design and validate an artificial intelligence chatbot model based on keyword
identification in self-service advertising websites.

Methods and Materials

This study was applied in purpose and employed a pragmatic paradigm with a sequential exploratory mixed-methods design.
The qualitative phase was conducted using a systematic grounded theory approach. The qualitative population comprised
theoretical experts, including university faculty members in computer engineering, information technology management,
communication, and media, as well as practical experts working in artificial intelligence, software, marketing, e-commerce,
and computational linguistics. Participants were selected through purposive non-probability sampling, and sampling continued
until theoretical saturation was achieved. A total of 19 experts participated in semi-structured interviews.

Qualitative data were analyzed through theoretical coding, including open, axial, and selective coding, using MAXQDA
Analytics Pro 2018. Credibility was evaluated through alignment with previous studies, peer debriefing, and member checking.
Intrarater and interrater reliability were also assessed and reached acceptable levels.

In the quantitative phase, the statistical population consisted of users of self-service advertising platforms. A total of 387
questionnaires were distributed using stratified random sampling. Following data preprocessing, seven incomplete
questionnaires were excluded, resulting in 380 valid cases for statistical analysis. A researcher-developed questionnaire derived
from the qualitative findings was used for data collection. Content validity was evaluated using the Content Validity Ratio and
Content Validity Index, while construct validity was examined through convergent and discriminant validity. Reliability was
assessed using Cronbach’s alpha, composite reliability, and McDonald’s omega. Confirmatory factor analysis and structural
equation modeling were conducted using SmartPLS 3, while descriptive analyses were performed using IBM SPSS Statistics
23.

Findings

Qualitative analysis identified six overarching constructs within the proposed model: causal conditions, the central
phenomenon, contextual conditions, intervening factors, strategies, and outcomes. The central phenomenon comprised three
main dimensions: keyword processing and management intelligence, user-intent understanding and intelligent interaction

management, and operational efficiency in the self-service advertising platform. These dimensions included automatic keyword
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extraction and identification, semantic analysis and keyword clustering, keyword prioritization, user-intent recognition,
targeted response generation, facilitation of campaign creation, optimization of advertising keyword selection, and
improvement of platform user experience.

The causal conditions comprised economic and advertising performance pressures, institutional, legal, and risk-related
requirements, and advertising problem complexity and semantic ambiguity of demand. Contextual conditions included the
interactive ecosystem, multidimensional user context, keyword ecology, semantic content architecture, learning feedback, and
operational transparency. Intervening factors consisted of operational and technical disruptions and behavioral-strategic
paradigms. The strategic dimension included language-modeling optimization, adaptive interaction and experiences, and
system governance and strategic sustainability. Finally, outcomes included operational efficiency and productivity
transformation, enhancement of strategic and market value, and behavioral and social consequences.

Structural equation modeling showed that all hypothesized relationships were statistically significant. Economic and
advertising performance pressures significantly predicted the central phenomenon (p = 0.801, t = 62.358). Institutional, legal,
and risk-related requirements also significantly predicted the central phenomenon (B = 0.807, t = 64.391), while advertising
problem complexity and semantic ambiguity of demand had a significant effect on the central phenomenon (§ = 0.710, t =
19.018).

The central phenomenon significantly predicted strategies (B = 0.707, t = 18.603). Intervening factors significantly affected
strategies (p = 0.783, t = 51.826), and contextual conditions also significantly predicted strategies (p = 0.765, t = 39.109).
Strategies, in turn, significantly predicted outcomes (B = 0.747, t = 32.144). All t-values exceeded the critical threshold of 1.96.

The coefficients of determination for the central phenomenon, strategies, and outcomes were 0.689, 0.661, and 0.558,
respectively. The overall goodness-of-fit index was 0.575, exceeding the recommended threshold of 0.36 and indicating
satisfactory model fit. The predictive relevance index was 0.239 and was considered acceptable. All observed-variable factor
loadings exceeded 0.40 and their significance values exceeded 1.96. The convergent and discriminant validity indices were
acceptable, and reliability coefficients for all constructs exceeded 0.70. The model validation procedure further showed that
internal and external validity and all associated components were statistically significant at p < 0.001.

Discussion and Conclusion

The findings demonstrate that an effective Al chatbot for self-service advertising should be conceptualized as a
multidimensional intelligent system rather than a simple automated question-answering tool. The central architecture of such
a system depends on the integration of keyword-processing intelligence, semantic interpretation, user-intent recognition,
targeted response generation, and operational support for advertising activities. Keyword identification therefore represents
only the initial layer of intelligence; its practical value depends on whether identified terms can be interpreted within the
semantic and operational context of a user’s advertising objectives.

The strong effects of economic and performance pressures and institutional, legal, and risk-related requirements indicate
that the development of intelligent advertising chatbots is driven by both efficiency demands and governance requirements.
Organizations require systems capable of managing complex advertising operations rapidly and economically, but these
systems must simultaneously provide accountable and controllable responses. The significant effect of semantic complexity
further demonstrates that effective performance depends on accurately interpreting heterogeneous and potentially ambiguous

user requests.
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The significant relationships between the central phenomenon, contextual conditions, intervening factors, and strategies
emphasize that technical capability alone cannot guarantee successful implementation. Appropriate information architecture,
high-quality data, learning feedback, processing infrastructure, user acceptance, and governance mechanisms collectively
influence how chatbot strategies are developed and implemented. Similarly, the significant effect of strategies on outcomes
shows that systematic optimization of language modeling, interaction processes, and system governance can translate core
chatbot capabilities into tangible operational and strategic benefits.

Overall, the satisfactory explanatory power, predictive relevance, goodness of fit, and internal and external validity of the
model provide empirical support for the proposed framework. The study concludes that Al chatbots based on keyword
identification can contribute to campaign optimization, operational scalability, improved user experience, enhanced
competitive value, healthier data ecosystems, and transformation of advertising-related professional roles when technological,
semantic, contextual, behavioral, and governance dimensions are integrated within a coherent system. The resulting framework
therefore provides both a theoretical foundation and an applied roadmap for designing, implementing, and managing intelligent
chatbots in self-service digital advertising platforms.
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