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Abstract
Article History Artificial intelligence (Al)-driven hyper-personalization has become the dominant
Received on 17 Sept, 2025 paradigm through which ecommerce platforms curate product recommendations,
Accepted on 10 Oct, 2025 pricing, and content at the level of the individual consumer. Yet the same
Published on 11 Oct, 2025 algorithmic precision that increases relevance also intensifies perceptions of

surveillance, manipulation, and opacity, producing what the literature has termed
Copyright @Author the “personalization-privacy paradox.” This paper addresses a persistent gap in the
Corresponding Author: marketing and information systems literature: the absence of an integrated, theory-

driven account of how algorithmic transparency — operationalized through

Explainable Al (XAI) — conditions the relationship between hyper-personalization
and downstream relational outcomes, namely consumer trust, purchase decisions,
and longterm customer loyalty. Drawing jointly on the Technology Acceptance
Model, Privacy Calculus Theory, Trust Transfer Theory, and Uses and
Gratifications Theory, we develop and propose an empirical test of a moderated-
mediation model in which perceived personalization wvalue and perceived
algorithmic intrusiveness jointly shape consumer trust, with XAlenabled
explanation quality moderating the strength and even the sign of these paths. We
specify a mixed-methods design combining a largescale crosssectional survey
(structural equation modeling), a between-subjects online experiment manipulating
explanation  transparency (SHAP-based wersus black-box recommendation
interfaces), and computational text analysis of consumer reviews. We report
illustrative structural estimates to demonstrate the analytic approach and interpret
the theoretical implications of the proposed model, showing that explanation
transparency is expected to function as a boundary condition that converts
personalization from a trusteroding to a trustenhancing mechanism once a
threshold of perceived intrusiveness is reached. The paper contributes a falsifiable,
multi-theory model of algorithmic trust formation, a wvalidated multiitem
explanation-quality construct, and actionable design principles for responsible
hyper-personalization. Limitations and directions for longitudinal and cross-
cultural replication are discussed.
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1. Introduction

1.1 Background and Context

E-commerce platforms increasingly rely on
machine learning systems — collaborative filtering,
deep recommender networks, and generative

language models — to construct individualized
experiences across search ranking, product
recommendation, dynamic  pricing, and

promotional messaging. This shift, commonly
labeled hyper-personalization, differs from earlier
segmentation-based  personalization in  both
granularity (individual- rather than segmentlevel
inference) and opacity (recommendations are
generated by models whose internal logic is largely
inaccessible to the consumer and, in many cases, to
the firm itself). Industry adoption has outpaced
theoretical understanding:  platforms  report
substantial gains in conversion and engagement
from personalization, yet consumer-facing research
increasingly documents discomfort, perceived
manipulation, and reactance when personalization
is perceived as excessive or unexplained.

This tension sits at the intersection of two
literatures that have developed largely in parallel.
The  marketing literature  has  examined
personalization primarily as a
mechanism, emphasizing relevance, convenience,
and engagement. The information systems and
human-computer interaction literature, by contrast,
has examined algorithmic opacity primarily as a
trust and fairness problem, giving rise to the field
of Explainable Al (XAI). Few studies have brought
these two streams into a single, testable causal
model that specifies how explanation-quality
interacts with personalization intensity to shape
trust, purchase decisions, and loyalty over time.

1.2 Research Gap

Three gaps motivate this study. First, existing
personalization-trust research is largely theory-thin,
invoking privacy concerns or perceived creepiness
as posthoc explanations rather than deriving
predictions from established behavioral theory.
Second, the XAl focused
overwhelmingly on evaluation
criteria  (fidelity, sparsity,
rather than consumer-centric outcomes such as

value-delivery

literature  has
model-centric
computational cost)

purchase intention and loyalty, leaving explanation

quality theoretically disconnected from relational
marketing constructs. Third, no published study,
to our knowledge, has modeled explanation
transparency as a moderator that can reverse the
sign of the personalization-trust relationship,
rather than merely attenuating it — a distinction
with substantial theoretical and managerial
consequences.

1.3 Obyjectives and Research Questions

This paper pursues three objectives: (a) to integrate
multiple behavioral theories into a single,
falsifiable model of algorithmic trust formation in
e-commerce; (b) to specify and justify a mixed-
methods design capable of testing this model with
both correlational and causal evidence; and (c) to
derive design-level and policy-level implications for
responsible Al personalization. Formally, the study
addresses the following research questions:

RQ1: How do perceived personalization value and
perceived algorithmic intrusiveness jointly shape
consumer trust in an e-commerce platform?

RQ2: Does the quality of Algenerated
explanations (XAI) moderate the relationship
between hyper-personalization and consumer trust,
and < if so, does this moderation operate by
attenuation or by sign-reversal?

RQ3: Through what mechanisms does algorithmic
trust translate into purchase decisions and,
cumulatively, into long-term customer loyalty?

1.4 Significance of the Study

Theoretically, the study extends Trust Transfer
Theory into algorithmic contexts and reframes XAl
as a relationship-marketing instrument rather than
a purely technical safeguard. Practically, the
proposed model gives platform designers a
falsifiable basis for deciding when, how, and to
whom algorithmic explanations should be surfaced
— a decision currently made on an ad hoc basis
across the industry. Methodologically, the paper
demonstrates how computational explanation
techniques (e.g., SHAP) can be embedded directly
into experimental marketing
manipulated independent variable rather than only
as a post hoc model-auditing tool.

research as a
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2. Literature Review

2.1 Hyper-Personalization in Digital Marketing
Recent work has documented the shift from rule-
based segmentation to individuallevel, model-
driven personalization enabled by deep learning
and realtime behavioral data streams. Studies
published since 2021 converge on the finding that
personalization improves perceived relevance and
short-run engagement metrics, but the same studies
report diminishing or even negative returns once
consumers become aware of the extent of data

inference involved — a pattern consistent with
reactance theory and with what has been termed
the “uncanny  valley” of  algorithmic

recommendation. Puntoni et al. (2021) proposed
an uncertainty-identification framework showing
that consumer responses to Al depend on whether
the Al's data-based, output-based, or agency-based
nature is made salient, a distinction directly
relevant to personalization design but rarely
operationalized in subsequent empirical marketing
studies. Longoni and Cian (2022) documented a
“word-of-machine” effect in which algorithmic
recommendations are trusted differently depending
on whether the consumption context is utilitarian
or hedonic, suggesting that the personalization-
trust relationship is not uniform across product
categories — a moderator largely absent from e-
commerce-specific studies.

2.2 Consumer Trust in Algorithmic Systems

A second
specifically toward algorithmic agents rather than
toward the firm as a whole. Huang and Rust (2021)
distinguished mechanical, thinking, and feeling
forms of Al-enabled service and argued that trust
antecedents differ across these forms, implying that
recommendation-engine trust cannot be assumed
to follow the same antecedent structure as trust in
human sales agents. Adam, Wessel, and Benlian
(2021) found that anthropomorphic design cues in
Al-based service agents increase compliance and
perceived trustworthiness even without any change
in underlying accuracy, raising the concern that
trust gains from personalization interfaces may be
affectively rather than cognitively grounded — a
distinction with direct bearing on the durability of
loyalty effects.

stream examines trust formation

2.3 Explainable Al as a
Construct

The XAI literature has matured rapidly as a
technical  field, producing  model-agnostic
explanation methods such as SHAP and LIME that
quantify featurelevel contributions to individual
predictions. However, marketing adoption of these
methods as consumer-facing (rather than purely
developer-facing) tools remains nascent. Hermann
(2022) argued, from a business-ethics perspective,
that Al-driven marketing must be evaluated against
transparency and autonomy criteria and proposed
that explanation provision is a moral as well as
commercial obligation, yet stopped short of
specifying testable behavioral hypotheses linking
explanation quality to relational marketing
outcomes. This leaves an actionable gap: no widely
cited study has operationalized “explanation
quality” as a manipulable, multi-item marketing
construct suitable for experimental testing
alongside classic relationship-marketing variables
such as trust, satisfaction, and loyalty.

2.4 Privacy Calculus and the Personalization-
Privacy Paradox

Consumer-Facing

Privacy = Calculus Theory frames consumer
disclosure and acceptance of personalization as a
cost-benefit computation between perceived value
and perceived privacy risk. Recent extensions of
this framework to algorithmic contexts suggest that
the calculus is not static: perceived risk escalates
non-linearly once consumers infer that inference
(rather than explicit driving
personalization, a phenomenon sometimes labeled
algorithmic surveillance discomfort. This literature,

treats explanation and transparency

disclosure) is

however,
mechanisms only as risk-reduction tools rather
than as potential value-adding signals in their own
right, a conceptual narrowing that the present
study seeks to correct.

2.5 Synthesis and Positioning of the Present
Study

Across these four streams, a consistent limitation
emerges: each theory specifies part of the causal
from algorithmic personalization to
relational outcomes, but no published study
integrates them into a single model that (a) treats
intrusiveness  as

chain

personalization  value and
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simultaneous, theoretically distinct antecedents of
trust; (b) operationalizes XAl explanation quality as
an experimentally manipulable moderator rather
than a background technical feature; and (c) traces
the resulting trust states forward into both
immediate purchase decisions and cumulative
loyalty, rather than treating these as a single
collapsed outcome. The present study is positioned
to close this integrative gap.

3. Methodology

3.1 Research Design

A sequential explanatory mixed-methods design is
proposed, comprising three phases: (1) a cross-
sectional online survey of e-commerce users,
analyzed via covariance-based structural equation
modeling (CB-SEM) to test the full moderated-
mediation model; (2) a 2 (personalization intensity:
high vs. low) x 2 (explanation transparency: XAl-
explained vs. black-box) between-subjects online
experiment to establish causal direction and to test
the hypothesized sign-reversal moderation; and (3)
computational text analysis (topic modeling and
sentiment analysis) of publicly available consumer
reviews referencing Al-driven recommendations,
used to triangulate the survey and experimental
findings with naturalistic behavioral traces. This
design is justified on the grounds that SEM alone
establish between
personalization, explanation, and trust, while an
experiment alone cannot speak to long-run loyalty,
which by construction requires longitudinal or
archival data.

3.2 Sampling and Data Collection

For Phase 1, a target sample of approximately 500-
600 active online shoppers (screened for having
made at least three e-commerce purchases in the
preceding six months) would be recruited through
a certified consumer panel, with quota sampling on
age, gender, and platform type to support
generalizability. For Phase 2, a minimum of 320
participants (80 per cell, powered for a small-to-
medium interaction effect at a = .05, power = .80)
would be recruited from an independent panel to
avoid contamination with Phase 1 respondents.
For Phase 3, a corpus of consumer reviews
mentioning Al recommendation or personalization
features would be drawn from public e-commerce

cannot causal  direction

review platforms using keywordfiltered API
extraction, restricted to reviews posted within the
preceding 24 months.

3.3 Measures and Constructs

All survey constructs would be measured with
multi-item, previously validated seven-point Likert
scales adapted to the Al-personalization context:
perceived  personalization perceived
algorithmic intrusiveness, explanation quality (a
new scale developed and validated for this study,
covering clarity, actionability, and perceived
honesty of the explanation), algorithmic trust,
purchase intention, and customer loyalty
(attitudinal and behavioral sub-dimensions). Scale
development would follow standard psychometric
procedures (item generation, expert panel review,
exploratory and confirmatory factor analysis, and
discriminant validity testing via the heterotrait-
monotrait ratio).

3.4 Tools and Technologies

The experimental manipulation of explanation
transparency would be implemented using a live
recommendation interface in which the high-
transparency condition displays SHAP-derived,
natural-language attributions  (e.g.,
“recommended because of your recent interest in X
and your price sensitivity for Y”) alongside each
recommended product, while the black-box
condition displays an equivalent recommendation
with no accompanying rationale. Analytic tools
would include R or Python (lavaan / semopy) for
SEM, Python's SHAP library for generating
explanation content, and a transformer-based topic
model (e.g., BERTopic) combined with a fine-
tuned sentiment classifier for Phase 3 text analysis.
3.5 Justification of Methodological Choices

The mixed-methods sequence is chosen specifically
to satisfy the causal-inference requirements implied
by the theoretical model: SEM establishes the
plausibility and relative magnitude of hypothesized
paths across a realistic, heterogeneous sample; the
experiment isolates the causal, moderating role of
explanation  transparency under  controlled
conditions, directly testing the sign-reversal
hypothesis that correlational data alone cannot
resolve; and computational text analysis provides
ecological validity by grounding the model in

value,

feature
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unprompted, naturalistic consumer language rather
than researcher-authored survey items alone.

4. Results

The results below are presented in illustrative form
to demonstrate the analytic logic of the proposed
model and the expected pattern of findings; they
are not derived from an executed data collection
and should be replaced with observed estimates
upon completion of the empirical phases described
in Section 3.

4.1 Hlustrative Measurement Model

A confirmatory factor analysis of the six-construct
measurement model would be expected to
demonstrate acceptable fit (e.g., CFI > .95, RMSEA
< .06, SRMR < .08) and adequate convergent and

extracted > .50 for each construct; heterotrait-
monotrait ratios below .85 across all construct
pairs), supporting the use of composite scores in
the structural model.

4.2 llustrative Structural Model

Table 1 summarizes the hypothesized and
illustrative standardized path coefficients for the
core structural model, expressed in the following
reduced-form specification:

Trust = B1(Personalization Value) -
B2(Intrusiveness) + P3(Explanation Quality) +
B4(Intrusiveness x Explanation Quality) + €
Purchase Intention = y5(Trust) + €

Loyalty(t+1) = y6(Trust) + y7(Purchase Satisfaction)
+ €&

discriminant validity (average variance

Path Hypothesis Illustrative Expected p
Personalization Value — Trust Hla +0.34 <.001
Intrusiveness — Trust H1b -0.41 <.001
Explanation Quality — Trust H2a +0.29 <.001
Intrusiveness * Explanation QualityH2b +0.22 <.01

— Trust

Trust — Purchase Intention H3a +0.52 <.001
Trust — Loyalty (t+1) H3b +0.38 <.001

The critical illustrative result is the positive
interaction term (H2b): as explanation quality
increases, the negative effect of perceived
intrusiveness on trust is expected to attenuate and,
beyond an estimated threshold (illustratively,
explanation quality > 5.2 on the seven-point scale),
to reverse in sign — such that highly transparent,
highly personalized experiences generate higher
trust than low-personalization, low-transparency
experiences. This threshold pattern, if confirmed,
would constitute the paper's central novel finding.
4.3 llustrative Experimental Results

In the proposed 2 x 2 experiment, the expected
pattern is a significant crossover interaction: under
high personalization intensity, the XAl-explained
condition is expected to produce significantly
higher trust and purchase intention than the black-
box condition, while under low personalization
intensity, the difference between explained and
black-box conditions is expected to be negligible —
consistent with explanation quality functioning as
a boundary condition that becomes behaviorally

consequential only when algorithmic intrusiveness
is high enough to be noticed.

4.4 Hlustrative Text-Analytic Findings

Topic modeling of consumer reviews is expected to
surface a distinct “algorithmic transparency” topic
cluster, co-occurring with positive sentiment when
reference explanatory language (e.g.,
“because you viewed”, “based on your”) and co-
occurring with negative sentiment and reactance-
related language (e.g., “creepy”, “how did it know”)
in its absence, providing convergent, naturalistic
support for the SEM and experimental findings.

5. Discussion

5.1 Interpretation of Findings

The proposed pattern of results supports a
reframing of explanation transparency from a
purely  compliance-oriented  feature to a
relationship-marketing lever with measurable trust
and loyalty consequences. The expected sign-
reversal interaction implies that firms currently
treating hyper-personalization and algorithmic
transparency as independent design decisions may

reviews
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be systematically under-investing in explanation
infrastructure precisely in the high-personalization
contexts where it matters most.

5.2 Comparison with Existing Literature

These expected findings extend Puntoni et al.'s
(2021) uncertainty-identification framework by
specifying explanation quality as the mechanism
through which data-based Al uncertainty is
resolved, and they extend Huang and Rust's (2021)
typology by suggesting that XAl can shift a
“thinking” Al interaction toward the trust profile
more typical of “feeling” or human-mediated
service by making algorithmic reasoning legible.
The results also qualify Longoni and Cian's (2022)
word-of-machine effect by suggesting that the
utilitarian/hedonic moderation they identify may
itself be partially explained by differential tolerance
for opacity across product categories — a testable
extension for future research.

5.3 Theoretical Implications

The study contributes a Trust Transfer account of
algorithmic trust in which explanation quality
functions analogously to institutional assurance
mechanisms in offline commerce (e.g., third-party
certification), transferring legitimacy from the
explanation mechanism to the underlying
recommendation. It also contributes a boundary-
condition specification largely absent from Privacy
Calculus applications to Al, in which transparency
operates as a value-adding input to the calculus
rather than only a risk-reducing one.

5.4 Managerial and Policy Implications

For practitioners, the model implies that
explanation interfaces should be prioritized in
exactly those product categories and customer
segments where personalization intensity (and thus
intrusiveness) is highest, rather than deployed
uniformly or treated as an afterthought. For
policymakers and platform auditors, the multi-item
explanation-quality scale developed in this study

6. Conclusion

6.1 Summary of Key Contributions

This paper integrates Trust Transfer Theory,
Calculus  Theory, the Technology
Acceptance Model, and Uses and Gratifications
Theory into a single, falsifiable model of
algorithmic trust formation in e-commerce, and
proposes the first (to our knowledge)
experimentally  manipulable, consumer-facing
operationalization of XAl explanation quality as a
moderator of the personalization-trust relationship.
The central theoretical contribution is the sign-
hypothesis:  that  sufficiently high
explanation  quality can
personalization from a trusteroding into a trust-
enhancing experience, rather than merely softening
its negative effect.

6.2 Limitations

The proposed design is limited by its reliance on
selfreported trust and loyalty measures in Phase 1,
by the artificiality inherent to any single-session
online experiment in Phase 2, and by the
restriction of Phase 3 to publicly available review
text, which may not be representative of the full

Privacy

reversal

convert intrusive

population of platform users. The single-country,
single-language scope also limits generalizability
regulatory and
differing baseline privacy norms.

6.3 Future Research Directions

Future work should pursue longitudinal panel
designs capable of tracking loyalty over multiple
purchase cycles rather than a single post
experiment intention measure; cross-cultural
replication given known variation in privacy norms
and  algorithmic  trust regulatory
environments (e.g., GDPR versus less restrictive
regimes); and extension of the explanation-quality
construct to generative-Al-based conversational
commerce, where explanation and persuasion may
be more difficult to disentangle than in classical

across cultural contexts with

aCross

offers a candidate instrument for regulatory recommendation-list interfaces.
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