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Abstract

Personalized conversational shopping requires
maintaining preference consistency over
multi-turn interactions, where users reveal
constraints gradually. Existing approaches of-
ten rely on static profiles and do not explicitly
control long-horizon interaction behavior. We
propose a multi-agent, multimodal Retrieval-
Augmented Generation (RAG) framework
that decomposes dialogue state tracking,
recommendation retrieval, preference-aware
reasoning, and response generation, while
integrating product metadata, product reviews,
image-derived descriptions, and user historical
reviews. To evaluate interaction-level quality,
we adopt a trajectory-level protocol with
four dimensions: Global Preference Con-
sistency, Cumulative Information Synthesis,
Interaction Trajectory, and Tone Consistency.
On an Amazon Reviews 2023 benchmark,
retrieval-enabled variants outperform a no-
RAG baseline on automatic trajectory metrics
(average 4.82 vs. 3.74). In a small real-user
study (n=>5), the Full variant achieves the
highest mean overall rating (4.60 vs. 2.20 for
Baseline), providing exploratory evidence that
role decomposition plus user-centric retrieval
improves perceived personalization.

1 Introduction

Conversational shopping differs from standard
question answering because user preferences are
revealed gradually across turns, not in a single
query (Bernard and Balog, 2023; Du et al., 2025).
Therefore, quality depends less on turn-level cor-
rectness and more on maintaining long-horizon
alignment with evolving user preferences (Li
et al., 2025b). This makes personalization an
interaction-level problem: the system must re-
member, reconcile, and operationalize user con-
straints over time.
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Figure 1: A failure case without effective personaliza-
tion during online shopping interactions: the response
is locally reasonable but does not reflect previously
stated style preferences, revealing a gap between turn-
level relevance and long-horizon consistency.

As Figure 1 shows, an agent can be locally
relevant yet still fail trajectory-level consistency
by ignoring earlier signals. Existing methods
only partially solve this: static-profile approaches
keep user representations fixed (Zhou et al., 2023),
while per-turn retrieval improves local relevance
but offers limited control over how preference ev-
idence is accumulated and enforced across the
full interaction (Salemi et al., 2024b; Wang et al.,
2024b; Gao et al., 2025b).

To address this gap, we model personalization
at the interaction level and propose a multi-agent,
multimodal RAG framework. The system sepa-
rates dialogue tracking, recommendation retrieval,
preference-aware reasoning, and response genera-
tion, while integrating product metadata/reviews,
image-derived descriptions, and user historical re-
views. This decomposition improves controllabil-
ity and makes it easier to analyze which compo-
nents contribute to personalization quality. We test
whether this combination improves long-horizon
preference consistency over simpler variants.

Because turn-level metrics are insufficient for
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this goal, we evaluate full trajectories using
four dimensions: Global Preference Consistency
(GPC), Cumulative Information Synthesis (CIS),
Interaction Trajectory (IT), and Tone Consistency
(TC). Our benchmark is built from Amazon Re-
views 2023; the user study is exploratory (n = 5),
and we discuss validity risks in Section 6 and the
Limitations section.

Our results reveal several complementary ef-
fects. Retrieval-enabled variants achieve aver-
age trajectory scores of 4.72—4.82, compared with
3.74 for the no-RAG baseline (Table 3), indicating
that retrieval is a primary driver of improvement
in our benchmark. Beyond retrieval, role decom-
position improves cumulative information synthe-
sis and dialogue progression relative to a single-
agent system using the same evidence. User-
review history provides additional gains in prefer-
ence tracking and cross-turn synthesis. Although
Full and TextRAG are nearly tied under text-based
automatic evaluation, Full receives a higher mean
overall rating in our exploratory user study (4.60
vs. 3.40; Table 5), suggesting that text-only judg-
ing may not fully capture the benefits of visual
grounding.

Specifically, our contributions include three ma-
jor aspects:

* A multi-agent, multimodal RAG framework for
long-horizon personalized shopping context that
integrates dialogue interaction context in pre-
vious history, multi-modal product evidence,
image-derived descriptions, and user-review his-
tory and ratings.

* A trajectory-level evaluation protocol covering
preference consistency, information synthesis,
dialogue progression, and conversation role-
play tone for interactive online conversation rec-
ommend agents in shopping domain.

* Controlled experiments showing that retrieval
drives the largest gains, role decomposition fur-
ther improves cross-turn interaction quality, and
exploratory human evaluation highlights poten-
tial benefits of visual grounding of products in-
formation.

2 Related Work

2.1 Personalized Agents and Conversational
Recommendation

Personalized dialogue methods have moved from
static persona-conditioned generation (Zhou et al.,
2023; Tan et al., 2024) to retrieval- and memory-

based approaches that inject user history at infer-
ence time (Salemi et al., 2024b,a; Mysore et al.,
2024). RAG-style personalization is especially
practical because it can use interaction logs or
user-authored evidence without retraining a foun-
dation model.

In conversational recommendation, user prefer-
ences guide both item selection and the course of
the dialogue. ChatCRS combines external knowl-
edge with a fine-tuned goal planner (Li et al.,
2025a), while RevCore trains recommendation
and response-generation components using review
evidence (Lu et al., 2021). Other approaches use
LLM agents and prompting: MACRec coordinates
specialized agents (Wang et al., 2024a; Gao et al.,
2025e), and RA-Rec uses prompt-based dialogue
state tracking to retrieve relevant reviews (Kemper
et al., 2024).

Our framework combines user-history retrieval
and role decomposition for personalized shopping
without task-specific training. Using the same
frozen model and user-query trajectories, we com-
pare retrieval inputs and agent configurations to
examine their contributions to preference tracking
across turns. The evaluation combines trajectory-
level metrics with a small user study.

2.2 Long-Horizon Interaction Evaluation

Most dialogue evaluations emphasize fluency, co-
herence, and local accuracy (Van Miltenburg et al.,
2025; Ghazarian et al., 2022; Komma et al., 2023).
These metrics are useful but often miss user-
specific goals such as preference adherence, mixed
initiative, and cross-turn usefulness (Huang et al.,
2023; Fu et al., 2024). As a result, personalized
multi-turn interaction remains difficult to evaluate
with static, overlap-oriented criteria alone.

Recent work on interaction styles and
trajectory-level assessment (Gao et al., 2025b,c,d)
moves toward dynamic user-centric evaluation by
assessing how quality evolves across turns rather
than at isolated response points.

We build on this direction and adapt it to per-
sonalized shopping, where the central requirement
is sustained preference tracking under retrieval-
augmented reasoning (He et al., 2026). Accord-
ingly, our protocol emphasizes full-trajectory pref-
erence consistency and recommendation ground-
ing rather than isolated turn quality.
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3 Methodology

In this section, we present the framework used to
construct synthetic multi-turn personalized shop-
ping dialogues. We first provide a pipeline
overview, then formalize the turn-level state and
interaction flow, and finally describe user-query
generation and assistant-side retrieval/response
modules.

3.1 Multi-Agent Pipeline

We construct synthetic multi-turn shopping dia-
logues by simulating both sides of the interac-
tion: a User agent generates personalized queries,
and assistant-side agents generate responses. The
framework has five agents: one User agent
and four assistant agents (Dialogue, Recommend,
Reason, Reply).?

We use role decomposition because personal-
ized shopping requires heterogeneous operations
(context tracking, retrieval, preference grounding,
and response realization). Compared with a single
prompt, this design improves controllability, mod-
ularity, and interpretability (Gao et al., 2025a). It
also supports cleaner ablations by isolating where
improvements come from.

The assistant-side roles are: Dialogue Agent for
compact context tracking, Recommend Agent for
candidate retrieval/reranking, Reason Agent for
preference-aware justification, and Reply Agent
for final response synthesis. The intermediate out-
puts (ct, at, e;) provide explicit grounding signals
for final response generation, rather than relying
on one monolithic prompt.

3.2 Problem Definition

We model personalized conversational shopping
as a synthetic multi-turn dialogue of length 7'. At
turn ¢, the user issues query ¢; and the system re-
turns response ¥, yielding transcript { (¢, y¢) }1.

Internally, each turn includes context tracking,
recommendation, and preference reasoning. We
define

e = (g, ¢t at, €, Yt)s (D

where ¢; is dialogue context, a; is the ranked can-
didate set with rationale, and e; is the preference-
aware explanation. Only (¢, y) are externally
visible; other variables are internal.

2Only User inputs and Reply outputs appear in the fi-
nal transcript; other agents produce internal states used for
grounding.

This formulation lets us separate observable di-
alogue quality from internal grounding quality. In
the benchmark, each dialogue is generated by first
constructing user-side query trajectories and then
running assistant-side multi-agent response gener-
ation under controlled variant settings.

3.3 User Query Generation

Each dialogue is built from a user’s purchase and
review history. We first derive a structured user
profile from historical reviews, then generate a
multi-turn query trajectory around one target prod-
uct.

Per category, we sample 10 target users from
the top-100 most active users, requiring at least
two reviews.? For each user, we select one pos-
itively rated purchased item (rating > 4) as the
target product and remove its review from profile
construction to preserve a pre-purchase setting.

Using the prompt shown in Appendix Fig-
ure 3, GPT-40 (OpenAl, 2024) summarizes the
remaining reviews into a structured user pro-
file (e.g., style, quality_priorities, and dislikes).
Category-specific missing fields are filled as None
or placed in additional_notes. Given this pro-
file and the target product, an LLM generates
preference-oriented multi-turn queries using the
prompt shown in Appendix Figure 4. We explic-
itly encourage preference-oriented queries (e.g.,
style and fit) rather than metadata-only questions.

This design serves two goals: (i) leakage con-
trol by excluding the target review, and (ii) com-
parability by reusing the same user-query trajec-
tories across all assistant variants in Section 5.1.

3.4 Assistant-Side Multi-Agent Response
Generation

Given query ¢, assistant-side agents run sequen-
tially to produce context, recommendation, expla-
nation, and final response:

Ct = fd(Qt, f{tfl’ lC?), (2)
at = frec(Qt, Ct, /Cf, ICZ), (3)
€t = frea(Qta Ct, at), 4)
Yt = frep(qta Ct, Qg €t), )

where f4, free, frea» and fre, denote Dialogue,
Recommend, Reason, and Reply agents. H;_; is
a compact history summary, and K¢, K7, KI are

31f fewer than 10 users satisfy this requirement, all eligi-
ble users are retained.
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Figure 2: Overall framework of the proposed multi-agent personalized conversational shopping system. Each turn
is decomposed into dialogue context tracking, retrieval-based recommendation, preference-aware reasoning, and
response generation, supported by external dialogue memory and the Amazon Reviews 2023 corpus.

retrieved dialogue, product, and user-review evi-
dence (Section 3.6). Prompts are in Appendix Sec-
tion A.6.

Dialogue Agent Maintains turn-level context by
combining an accumulated summary with the
most relevant prior turn. This helps preserve conti-
nuity without injecting full-history text into every
downstream prompt.

Recommend Agent Retrieves product candi-
dates and user reviews, then reranks candidates
with user-preference evidence and outputs ranked
set a; with a concise rationale. This stage grounds
recommendations in both query relevance and
long-term preference signals.

Reason Agent Generates explanation e; linking
ranked items to long-term preferences and current
intent. The goal is to make preference alignment
explicit before response realization.

Reply Agent Synthesizes final response y; from
(gt, ct, ar, ep); this is the only assistant output vis-
ible in the transcript. Separating this step from re-
trieval and reasoning improves controllability over
final wording and style.

3.5 Embedding Representations

We encode dialogue, product, and user-
review evidence with Qwen3-Embedding-8B
(Qwen3E) (Zhang et al., 2025).

Product embeddings Each product p; uses
three vectors: metadata embedding e, review
embedding e, (mean of associated review em-

beddings), and description embedding egi from an

image description generated by Qwen3-VL-30B-
A3B-Instruct (Bai et al., 2025).

User-review embeddings Each historical user
review is encoded as e, , excluding the target-
product review to preserve the pre-purchase set-
ting.

Query embeddings At turn ¢, user query ¢ is
encoded as ey, and used for all retrieval functions.

3.6 Retrieval-Augmented Generation

Using Section 3.5 representations, we define three
retrieval functions that provide dialogue, product,
and user-review evidence: K¢, KP, and KCi. These
evidence sets are consumed by the assistant-side
pipeline in Egs. (2)—(5).

Dialogue-level retrieval R, retrieves the past
turn most relevant to the current query:

,Cgl = Rd(etIt) = TOpK(elIta Df:ﬂg)7 (6)
where Df '8 Stores embeddings of prior user
queries with their turn text.

Product-level retrieval 12, scores each product
using metadata, review, and description embed-
dings:

1 X
s(pi | qt) = 3 D cos(eq,ep). (D
ze{m,r,d}
Then,
K} = Ry(eq,) = TopK (s(pi | 1), D), (8)

where DP™ is the product catalog.
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User-review retrieval R, retrieves historical
user reviews most relevant to the current query:

P = Re(eq) = TOPK(eqm qufv)- )

All three retrieval branches use the same query
embedding e, but retrieve from different cor-
pora, enabling complementary grounding signals
for context tracking, recommendation, and pref-
erence alignment. We retrieve one prior dialogue
turn, up to five products, and up to five user re-
views per query.

4 Dataset

We construct our simulation data from the Ama-
zon Reviews 2023 dataset (Hou et al., 2024).%
This corpus provides product metadata, images,
and user review histories for building personalized
shopping dialogues. We preprocess the data to
form a user—item—review subset and the retrieval
corpora used by our RAG pipeline.

This section describes the data source and pre-
processing protocol for the synthetic benchmark
used in later experiments.

4.1 Dataset Processing

The Amazon Reviews 2023 dataset contains 34
categories, including an Unknown category, which
we remove because our setting assumes users shop
within a single category. For the remaining 33 cat-
egories, we reorganize metadata and reviews at the
user level to support personalized preference mod-
eling. In each category, we select the 100 most ac-
tive users by review count and use them as the user
pool for dialogue construction. For each selected
user, we collect all purchased items together with
their corresponding purchase reviews. To provide
comprehensive item-level feedback, we further re-
trieve all reviews associated with each purchased
item, including those written by users outside the
top-100 subset.

Based on this processed user—item-review sub-
set, we construct synthetic dialogue instances
through the user query generation procedure de-
scribed in Section 3.3. Final per-category statistics
are shown in Appendix Table 6.

5 Experiments

5.1 Multi-Agent System

We evaluate five variants under the assistant-side
retrieval setup in Egs. (2)—(5), summarized in Ta-

4See Appendix A.12 for data and code licensing.

Statistic Value
Raw Amazon categories 34
Top active users retained per category 100
Candidate user pool 3,300
Target users / dialogue instances 327
Dialogues per variant 327
Dialogue runs (327 x 5 variants) 1,635

Table 1: Scale summary of the processed dialogue
dataset, detailed per-category item/review statistics are
reported in Appendix Table 6.

Variant K¢ K? K; Prod.emb. Pipeline
Baseline X X X — Multi-agent
TextRAG v vV / eme" Multi-agent
NoRev v/ X emee?  Multi-agent
Single v/ v eme e Single-agent
Full v v vV e™ee Multi-agent

Table 2: Assistant-side variants. K¢, KF, and K
denote dialogue, product, and user-review retrieval.
Prod. emb. lists embeddings used in Eq. (7): meta-
data (e™), review (e"), and description (e?).

ble 2. All variants share the same user queries
for controlled comparison. They differ along three
axes: which retrieval branches are enabled (K¢,
K?, K7); whether product retrieval uses the image-
derived description embedding egi (multimodal
vs. text-only); and whether the assistant follows
the four-agent pipeline or collapses into a single
agent. Full is our complete model; NoRev re-
moves user-review retrieval; TextRAG drops the
description embedding; and Single collapses the
four assistant roles into one LLM call. The re-
maining variant, Baseline, disables all retrieval
branches.

5.2 Evaluation Metrics Design

Standard turn-level metrics often overlook the
long-horizon dynamics required for personaliza-
tion (Guan et al., 2025). A locally appropriate
response may still violate prior constraints (e.g.,
clothing-fit preferences), producing inconsistency
with user intent across the dialogue (Zhang et al.,
2024; Qiu et al.,, 2025). We therefore use
trajectory-level evaluation.

We adapt the framework of Gao et al. (2025b),
originally developed for second-language long
interactive conversations, and re-anchor its di-
mensions for personalized shopping around long-
horizon preference consistency and retrieval-
grounded reasoning.

3938



Formal Definition Building on Section 3.2, the
LLM judge receives the user profile (Section 3.3)
and full transcript {(qs, y¢)}2_;, then outputs s =
(sgpc, Scis, SIT, STC) € {1,2,3,4,5}4. Each
component reflects trajectory-level quality rather
than single-turn quality. We use GPT-40 (OpenAl,
2024) as the judge; prompt details are in Appendix
Table 13.°

We test the significance of score differences us-
ing paired comparisons; details are provided in
Appendix A.3.

Global Personalization Consistency (GPC)
GPC measures fidelity to user persona and con-
straints across the full interaction. High GPC in-
dicates stable long-term context use and reduced
attribute hallucination (Chen et al., 2024).

A representative failure appears in a HOME &
KITCHEN mattress dialogue: after five turns estab-
lishing a medium-firm memory-foam preference,
Baseline responds at Turn 6 with “Since there is
no previous conversation history available, I can-
not reference your past choices”, forcing the user
to restate preferences (GPC = 1). By contrast, a
high-GPC response in CLOTHING & SHOES syn-
thesizes earlier constraints (e.g., breathability and
machine-washable convenience) without contra-
diction (GPC =5).

Cumulative Information Synthesis (CIS) CIS
measures how well the model aggregates con-
straints across turns. Unlike isolated retrieval, it
evaluates whether early and late cues are inte-
grated coherently.

In a MUSICAL INSTRUMENTS Baseline dia-
logue, the agent repeatedly requests setup details
already provided, indicating weak cross-turn syn-
thesis (CIS = 1). A strong CIS agent instead re-
fines recommendations by explicitly linking new
guidance to previously stated preferences (CIS =
5).

Interaction Trajectory (IT) IT measures dia-
logue efficiency in moving from clarification to
recommendation, refinement, and closure (Gao
et al., 2025¢). Agents that loop without progress
receive lower scores.

A typical IT failure repeats open-ended clarifi-
cation prompts across non-consecutive turns with-

>To validate LLM-as-judge reliability, three PhD vol-
unteers independently annotated 20 randomly sampled dia-
logues (five product categories) with the same rubric. Pair-
wise percentage agreement exceeded 85% across all four di-
mensions.

out transitioning to recommendations (IT = 1).
High-IT behavior proactively advances the state
and anticipates likely next constraints (IT = 5).

Tone Consistency (TC) TC captures stability of
sociolinguistic style (friendly, professional, empa-
thetic). Consistent tone supports trustworthiness,
while abrupt register shifts degrade perceived nat-
uralness (Gao et al., 2025b).

6 Results

6.1 Automatic Evaluation

Metric Baseline TextRAG NoRev' Single? Full®

GPC 3.77 4.93 4.88 491 493
CIS 3.17 4.88 4.79 478  4.89
IT 3.02 4.47 4.39 419 445
TC 5.00 5.00 5.00 5.00 5.00
Avg. 3.74 4.82 4.76 472  4.82

Table 3: Automatic evaluation results, averaged over
327 dialogues per variant. ' Multimodal (NoRev). 2
Multimodal (Single-Agent). 3 Multimodal (Full).

LLM-as-judge Full and TextRAG achieve the
highest scores on GPC (4.93) and CIS (~4.89),
substantially above Baseline (3.77 / 3.17), indi-
cating stronger constraint retention and multi-turn
synthesis under this rubric. On IT, TextRAG
(4.47) and Full (4.45) are close, whereas Single
drops to 4.19 despite using the same multimodal
retrieval evidence as Full. Full’s improvements
over Single in information synthesis, dialogue pro-
gression, and overall quality are statistically sig-
nificant.

Metric-Specific Discussion The four trajectory
metrics reveal complementary behaviors rather
than one monolithic quality score. GPC is most
sensitive to long-horizon memory use: large gains
over Baseline indicate that retrieval and struc-
tured context tracking substantially reduce pref-
erence drift. CIS mainly reflects cross-turn in-
tegration quality: the Full > Single pattern sug-
gests that role decomposition helps combine ear-
lier and later constraints more reliably. IT is the
most architecture-sensitive metric in our table: the
largest drop from Full to Single appears on IT,
consistent with weaker dialogue-state progression
when all reasoning is compressed into one prompt.
TC is non-discriminative here (all 5.00), implying
that model politeness/style is saturated and should
not be used as a primary differentiator for this
benchmark.
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Ablation-Level Reading The variant progres-
sion also helps separate where gains come from.
The large jump from Baseline to retrieval-enabled
settings (e.g., Avg. 3.74 — 4.72 for Single) shows
that retrieval is a primary driver of quality in this
benchmark. Comparing Single and Full, which
share the same retrieval branches, Full improves
on CIS (+0.11) and IT (40.26), suggesting that
role decomposition mainly helps cross-turn syn-
thesis and interaction flow. Comparing NoRev
and Full under the same multi-agent structure, Full
is higher on all non-ceiling dimensions (GPC/-
CIS/IT), consistent with added value from user-
review evidence for sustained preference tracking.

The near tie between TextRAG and Full un-
der LLM-as-judge should be interpreted with care.
The judge reads only textual transcripts, so mul-
timodal retrieval effects are observed indirectly
through generated wording. This likely underes-
timates visual-grounding benefits in cases where
image evidence primarily changes recommenda-
tion suitability rather than surface text. Consistent
with this interpretation, Full exceeds TextRAG in
the user study (Section 6.2, 4.60 vs. 3.40 Overall)
and remains competitive on retrieval accuracy (Ta-
ble 4, 43.73% vs. 42.73%).

All variants reach a ceiling on TC (5.00), sug-
gesting tone is dominated by base-model style and
is less discriminative for this benchmark.

Metric Baseline TextRAG NoRev' Single> Full®
Acc. 1031% 42.73% 41.90% 48.20% 43.73%

Table 4: Retrieval accuracy. ! Multimodal (NoRev). 2
Multimodal (Single-Agent). ® Multimodal (Full).

Retrieval Accuracy We additionally report a
token-overlap accuracy metric between the target
product title and the generated response across
the full dialogue.® As shown in Table 4, Base-
line is substantially lower (10.31%), while all
retrieval-enabled variants exceed 40%, indicating
that retrieval is important for open-domain product
grounding in this setup.

Among retrieval-enabled variants, Single ob-
tains the highest value on this metric (48.20%).
However, this measure checks lexical overlap with
the target title only and does not capture whether
recommendations are aligned with long-term user

A prediction is counted as correct if the token overlap
ratio exceeds 0.3.

preferences. We therefore report it as a comple-
mentary grounding indicator alongside trajectory-
level scores and human ratings. In short, retrieval-
accuracy gains indicate stronger target-product
mention, while trajectory metrics and user ratings
better reflect personalization quality over the full
interaction.

Cost—Quality Perspective A new practical in-
dicator is per-turn call complexity (Appendix Sec-
tion A.2). Combining Table 3 with Table 7 sug-
gests that retrieval alone explains much of the gain
over Baseline, while multi-agent decomposition
mainly buys better trajectory quality (especially
IT/CIS) at higher per-turn call cost. This clarifies
a three-way trade-off among personalization qual-
ity, architectural complexity, and serving cost.

Further experiments examine target-item re-
trieval, agreement between judge models, and
the contribution of dialogue memory (Ap-
pendix A.3).

6.2 User Study: Real Interaction

We further evaluate real user experience by de-
ploying demos of all systems with five unpaid vol-
unteers. We include representative screenshots
from one real-user session in Appendix A.10,
complementing the LL.M-as-judge results in Ta-
ble 3. In this comparison, Baseline limitations
are straightforward: without retrieval grounding,
it may recommend items not tied to real prod-
ucts and can drift to irrelevant objects (e.g., rec-
ommending a “Vibrant Blue Waterproof Back-
pack” after a shell-jacket request). The compari-
son also highlights the role of multimodal infor-
mation: with image-caption-derived product de-
scriptions, multimodal systems better capture vi-
sually grounded intents such as music-festival and
ACDC-style band T-shirts, because captions ex-
pose style cues (retro appearance, graphic design,
overall vibe) that are difficult to recover from text-
only signals. Compared with NoRev, Full fur-
ther connects visual style understanding to user-
specific preferences, producing more personalized
responses across turns.

We additionally collected structured ratings
from all five users on a 5-point Likert scale,
covering overall satisfaction and four dimensions
aligned with our automatic metrics: GPC, CIS,
IT, and TC. Mean scores are reported in Table 5.
Given the small sample size (n = 5), we treat
these results as qualitative/exploratory evidence
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rather than a statistically powered hypothesis test.
The questionnaire and recruitment details are pro-
vided in Appendix A.11; anonymized responses
are available in our code repository.’

Dimension Baseline TextRAG NoRev' Single® Full®

Overall 2.20 3.40 3.80 3.80 4.60
GPC 1.20 3.60 4.00 4.00 4.60
CIS 1.60 3.60 4.20 4.00 4.80
IT 2.00 3.60 3.80 3.60 4.60
TC 4.20 4.60 4.60 4.80 5.00

Table 5: User-study ratings (mean, 1-5 scale, n = 5).
! Multimodal (NoRev). 2 Multimodal (Single-Agent).
3 Multimodal (Full).

Despite the limited sample size, user feedback
is directionally consistent with automatic evalua-
tion: Full receives the highest mean score on all
dimensions, four of five users preferred it overall,
and all five judged it the most personalized vari-
ant. Beyond scalar ratings, users repeatedly em-
phasized three perceived strengths of Full. First,
they noted that the system ‘“does not only look
at the current utterance” and instead uses his-
tory summaries to carry forward earlier constraints
and tendencies into new recommendation plan-
ning. Second, users explicitly observed preference
grounding on practical factors such as prior bud-
get range and previously stated style priorities, re-
porting that recommendations felt more coherent
across turns in a single shopping context. Third,
users highlighted cross-turn reasoning quality: the
system could connect current requests to prod-
uct attributes mentioned earlier in the dialogue,
rather than producing isolated one-turn sugges-
tions. These comments match the largest quan-
titative gap in GPC (1.20 vs. 4.60) and the IT
gain of Full over Single (4.60 vs. 3.60), support-
ing our interpretation that role decomposition im-
proves long-horizon interaction quality. Tone con-
sistency remains comparatively stable across sys-
tems (> 4.20), and users still described weaker
variants as polite but less reliable for sustained per-
sonalized recommendation.

Dimension-Level Discussion The human rat-
ings provide interpretable support for the trajec-
tory metrics. The largest human gaps appear on
GPC and IT, mirroring the automatic pattern that
long-horizon consistency and progression are the

"https://github.com/RenaGao/
Multimodel_ RAG_Indexing/tree/main/data/
user_study

hardest dimensions for weaker variants. CIS dif-
ferences are moderate but stable, indicating that
users do perceive improved cross-turn synthesis
when recommendation and reasoning are explic-
itly decomposed. TC remains high for all systems,
consistent with the automatic TC ceiling and sug-
gesting that tone quality is largely inherited from
the base model rather than the retrieval design.

Cross-Protocol Consistency Comparing Ta-
bles 3 and 5, two consistent trends emerge. First,
Baseline is weakest under both protocols, indi-
cating that retrieval grounding is essential for
this open-domain shopping setup. Second, Full
maintains stronger human-perceived personaliza-
tion than Single and TextRAG, even when auto-
matic averages are close. This reinforces the in-
terpretation that trajectory-level automatic metrics
and human ratings capture overlapping but not
identical aspects of performance.

The user feedback complements automatic
scoring by showing how participants perceive per-
sonalization during shopping conversations. With
five participants, these observations provide an ini-
tial basis for a larger user study.

7 Conclusion

We study long-horizon preference consistency in
personalized conversational shopping. In our
benchmark, the multi-agent multimodal RAG
setup performs strongly relative to simpler vari-
ants and clearly exceeds no-RAG baselines on
both automatic and human-facing evaluations. We
also observe that text-only LLM judges may un-
derstate user-perceived gains from visual ground-
ing, supporting joint reporting of automatic scores
and human feedback. Given the synthetic bench-
mark and small user study (n = 5), these results
should be interpreted as directional evidence; fu-
ture work should validate them with larger real-
user and naturally collected multimodal shopping
interactions.

Limitations

Our evaluation focuses on controlled shopping di-
alogues generated from product and review data.
Future work could extend this setting to natu-
rally occurring conversations and larger user stud-
ies. Human evaluation would also complement
the automatic scores, which may be influenced
by using related models for generation and judg-
ing. The current system uses text queries and
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image-derived descriptions; supporting direct im-
age queries and exploring richer retrieval methods
are further directions.

Ethical considerations

We use the public Amazon Reviews 2023 dataset
without attempting to identify its reviewers. All
five study participants gave informed consent, and
we report no personally identifying information.
The system may misunderstand preferences or
recommend unsuitable products, and its perfor-
mance may vary across users. In practical use,
people should be told how their review histories
inform recommendations and be able to choose
whether to share them or have them deleted. Any
release of study logs should respect participant
consent and remove identifying details.
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A Appendix

A.1 Dataset Statistics

Category Items Reviews Avg. Dlg.
Electronics 27,292 9,907,789 363.03 10
Home_and_Kitchen 51,421 8,780,109 170.75 10
Kindle_Store 113,360 7,172,600 63.27 10
Movies_and_TV 67,650 6,112,901 90.36 8

Health_and_Household 34,382 5,492,657 159.75 10

Clothing_Shoes_and_ 63,329 5,360,811 84.65 10
Jewelry

Pet_Supplies 15,248 5,225,236 342.68 10
Books 118,159 4,967,408 42.04 10
Grocery_and_Gourmet_ 24,308 4,226,505 173.87 10
Food

Beauty_and_Personal _ 42,599 3,935,557 92.39 10
Care

Tools_and_Home_ 27,939 3,666,301 131.23 10
Improvement

Software 7,637 3,632,785 475.68 10
Cell_Phones_and_ 10,171 2,861,995 281.39 10
Accessories

Automotive 19,272 2,854,050 148.09 10

26,279 2,364,092 89.96 10
16,791 2,320,870 138.22 10

Toys_and_Games
Patio_Lawn_and_
Garden

Office_Products 12,561 2,237,761 178.15 10
Sports_and_Outdoors 18,621 1,982,891 106.49 10
Video_Games 8,551 1,838,654 215.02 10
CDs_and_Vinyl 58,707 1,539,120 26.22 10
Arts_Crafts_and_ 16,198 1,369,350 84.54 10
Sewing

Baby_Products 9,616 1,286,781 133.82 10
Musical_Instruments 9,396 954,286 101.56 10
Industrial_and_ 8,038 741,943 9230 10
Scientific

Appliances 2,288 260,620 113.91 10
Gift_Cards 275 138,737 504.50 10
Magazine_Subscriptions 554 47,753 86.20 10
Amazon_Fashion 4,890 37,248 7.62 10
Health_and_Personal _ 1,351 36,817 2725 10
Care

All_Beauty 2,040 33,832 1658 10
Handmade_Products 1,504 19,603 13.03 10
Subscription_Boxes 156 11,696 74.97 9
Digital_Music 4,538 9,876 2.18 10

Table 6: Product and review statistics, with trajectory
counts (Dlg.) from the released query set. Counts total
327: Movies and TV has 8, Subscription Boxes has 9,
and other categories have 10.

A.2 Cost-Performance Trade-off

Table 7 summarizes the reported number of
assistant-role calls per dialogue turn, juxtaposed
with its automatic-evaluation average score (Ta-
ble 3) and user-study Overall rating (Table 5).

Full uses four assistant-role calls per turn, while
Single uses one. Full receives higher user ratings,
whereas Single offers a simpler inference pipeline.
Serving cost also depends on the model and token
usage.

Method Role calls/ turn Auto. Avg. User Overall

Baseline 1 3.74 2.20
TextRAG 4 4.82 3.40
NoRev 4 4.76 3.80
Single 1 4.72 3.80
Full 4 4.82 4.60

Table 7: Assistant-role calls per turn and performance.
Full uses Dialogue, Recommend, Reason, and Reply
stages; Single combines these roles in one call. The
Baseline count is retained from the original report and
awaits configuration verification.

A.3 Supplementary Experiments

Paired comparisons. Scores are paired across
the same 327 trajectories. We use two-sided
Wilcoxon signed-rank tests with Holm correction
and matched-pairs rank-biserial correlations as ef-
fect sizes. Table 8 summarizes the reported com-
parisons. TC is constant in the main evaluation.

Comparison / metric ~ Adjusted p r

RAG vs. Baseline™ < 0.001 >0.90
Full-Single: IT < 0.001 0.433
Full-Single: CIS 0.040 0.508
Full-Single: Overall 0.002 0.351

Table 8: Paired comparisons. *Bounds across Tex-
tRAG, NoRev, Single, and Full versus Baseline on
GPC, CIS, and IT. Overall is the mean of the four tra-
jectory scores.

Target-item retrieval. Full has the highest
target-item coverage, while TextRAG reaches its
successful targets earlier (Table 9). A hit records
retrieval of the target ASIN. SR@all is the propor-
tion of trajectories with a hit, and first-hit turn is
averaged over successful trajectories only.

Variant SR@all  First-hit turn
TextRAG 0.352 2.26
NoRev 0.309 2.29
Single 0.352 2.50
Full 0.361 2.49

Table 9: Target-ASIN retrieval results. First-hit turns
are conditional on a hit. These measures track target
retrieval rather than user acceptance.

Agreement between judges. We re-score 99
trajectories (three per category, yielding 495 sys-
tem outputs) with Qwen3-235B. The second judge
produces the same system ranking. Table 10 re-
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ports score correlations with GPT-40; TC is omit-
ted because of the ceiling effect.

Metric GPC CIS
0.533

IT  Overall
0.471 0.538

Spearman p  0.508

Table 10: Agreement between GPT-40 and Qwen3-
235B scores on the stratified subset.

Dialogue memory. On the same 99 trajectories,
we compare full memory (summary and retrieved
history), no memory, summary only, and the top-
ranked prior turn only. Summary-only memory
performs similarly to full memory, while remov-
ing memory or retaining only one prior turn lowers
the scores (Table 11).

Memory Overall IT CIS
Full 4796 4387 4.882
None 4.610 3.796 —
Summary only 4.801 —  4.860
Top-1 turn only 4.634 3.935 —

Table 11: Memory ablation results. Dashes indicate
values absent from the reported results.

A.4 Resources in Related Work

Table 12 summarizes training and data resources
for related systems and datasets.

A.5 Profile and Question Generation Prompt

User Profile Generation Prompt

You are an expert at analyzing shopping behavior and ex-
tracting user preferences from product reviews.

I will provide you with ALL reviews written by a specific
Amazon Fashion customer (excluding one target prod-
uct).

IMPORTANT: Each review includes a RATING (1-5
stars). Pay close attention to ratings when analyzing
preferences.

Your task is to analyze these reviews with a focus on
RATING-BASED PATTERNS.

Rating Analysis Instructions:

1. High Ratings (4-5 stars): Extract what the user
LIKES and VALUES
« Positive product features, styles, brands, materi-
als
¢ What made them satisfied?
2. Low Ratings (1-3 stars): Extract what the user DIS-
LIKES and AVOIDS
* Negative experiences, quality issues, sizing
problems
* What disappointed them?
3. Rating Patterns: Notice trends
* Do certain brands/styles consistently get high or

low ratings?
¢ Are there recurring complaints (e.g., "always too
small", "fabric quality")?

Profile Elements to Extract:

1. Preferences: What does this user actively LIKE?
(from 4-5 star reviews)

2. Style: Fashion style preferences (Casual, Formal,
Athletic, etc.)

3. Budget: Price sensitivity based on review patterns
and ratings

4. Size: Common sizes mentioned, fit preferences

5. Quality Priorities: What quality aspects matter
most?

6. Dislikes: What does this user actively AVOID or dis-
like? (from 1-3 star reviews)

7. Pain Points: Recurring issues that cause dissatisfac-
tion

User’s Review History:

{review_corpus}

Output Schema and Constraints
Output Format (JSON ONLY):

{"Preferences": "What user likes based on high-rated
(4-5 star) reviews. Include specific features,
styles, materials.",

"Style": "Fashion style preferences (e.g., Casual,
Athletic, Minimalist)",

"Budget": "Budget-friendly | Mid-range | Premium |
Mixed (infer from products and satisfaction
levels)",

"Size": "Size information and fit preferences",

"Quality_Priorities": "Key quality aspects that
matter (e.g., Fabric comfort, Durability,
Accurate sizing)",

"Dislikes": "What user dislikes based on low-rated
(1-3 star) reviews. Include materials, styles,

brands to avoid.",

"Pain_Points": "Recurring issues causing
dissatisfaction (e.g., sizing

inconsistency, fabric pilling, poor stitching)",

"Additional_Notes": "Other notable patterns or
context"}

Instructions:

¢ Be SPECIFIC and EVIDENCE-BASED - cite rating
levels when relevant

* Distinguish between high-rated and low-rated pat-
terns

 If information is not available, use "Not specified" or
"No clear pattern”

* Focus on PATTERNS across multiple reviews, not
isolated mentions

» Keep each field concise (1-3 sentences max)

* Use phrases like "consistently rated 5 stars when..."
or "gave 1-2 stars due to..."

Figure 3: Full prompt used to generate rating-aware
user preference profiles from Amazon Fashion review
histories.

‘ Question Generation Prompt

You are a question generator for a personalized shopping
assistant.
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Work Training / inference setup

Evidence and task resources

ChatCRS (Li et al.,

2025a) LoRA-fine-tuned goal planner.

RevCore (Luetal.,,  Trained recommendation and response-generation
2021) components.

MACRec (Wang Configurable LLM agents with task-dependent

et al., 2024a)
RA-Rec (Kemper

tools.

etal., 2024) a pretrained dense retriever.

PEARL (Kim Review-grounded dialogue dataset with down-
etal., 2024) stream model experiments.

MUSE (Wang Multimodal conversational dataset with bench-
et al., 2025) mark experiments.

This study Frozen models; no task-specific training; five in-

ternal variants.

LLM generation with knowledge retrieval and a

Prompt-driven state tracking and generation with

External knowledge base and annotated dialogue
goals; multi-goal CRS datasets.

Item-linked reviews, entities, and conversational
recommendation data.

User/item information and task-dependent tools;
multiple recommendation scenarios.
Domain-specific state fields, item reviews and
metadata; demonstrated on Yelp restaurants.
Review-derived personas and knowledge for syn-
thetic movie recommendation dialogues.
Scenario-grounded profiles and clothing-domain
multimodal conversations.

Amazon product/review corpus, image-derived
text, and 327 fixed trajectories across 33 cate-
gories.

Table 12: Training and data resources used in related conversational recommendation work.

SCENARIO: - This is a RECOMMENDATION conver-
sation. - The user has NOT seen any specific item yet.
- They are generally shopping for a {product_type} (or
similar items) and want the assistant to recommend op-
tions. - The target product metadata below represents one
candidate item the assistant might recommend, but the
user does NOT refer to it directly.

INPUTS: - Target product metadata (all available at-
tributes). - A precomputed USER PROFILE summariz-
ing their long-term preferences.

TARGET PRODUCT METADATA (for your under-
standing only, NOT mentioned by name in questions):
{metadata_text}

USER PROFILE (INTERNAL LATENT PREFER-
ENCES - DO NOT REPEAT LITERALLY): {pro-
file_text}

GOAL: Generate user-side shopping questions that: -
Look natural and fairly generic on the surface. - Are
phrased as the user asking for RECOMMENDATIONS
for a {product_type} or similar items. - Do NOT explic-
itly state the user’s preferences. - Create decision points
where a generic assistant and a preference-aware assis-
tant would give different answers.

CATEGORY & ATTRIBUTE AWARENESS (IMPOR-
TANT):

You MUST determine: - what kind of product this
is, - which attributes matter for evaluating or choosing
it, ONLY from the target product’s metadata provided
above.

Do NOT use any assumptions about product types such
as clothing, books, electronics, or shoes. Do NOT rely
on any templates, stereotypes, or memorized category
schemas. Everything must be derived from THIS target
product’s metadata.

ATTRIBUTE CONSTRAINTS (EXTREMELY IMPOR-
TANT):

You are ONLY allowed to generate questions about at-
tributes that are EXPLICITLY present, or strongly im-
plied, in the target product metadata.

Allowed attribute sources include: - title - features - ma-
terial - format - dimensions - usage statements (e.g., "ex-
ercise", "home", "casual") - included accessories - tech-

nical specs - pattern, print, color, if shown in metadata -
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category name fields - details fields

You MUST NOT generate questions about attributes that
do NOT exist in the metadata. For example: - Do NOT
ask about size, fit, color, or patterns unless the metadata
clearly suggests they exist. - Do NOT ask about battery
life unless the metadata suggests an electronic device. -
Do NOT ask about genre unless the metadata suggests
a book or similar media. - Do NOT assume the item is
clothing, electronics, books, shoes, or any specific cate-
gory. You MUST infer the type ONLY from the metadata
itself.

USER PROFILE USAGE RULE (CRITICAL):

- The USER PROFILE above already summarizes this
user’s long-term preferences, style, budget, quality pri-
orities, dislikes, and pain points. - You MUST treat this
profile as the PRIMARY source of latent preferences. -
You MUST NOT invent new preferences that contradict
this profile. - You MUST NOT copy sentences or long
phrases from the profile into the questions. - Instead, you
should: - Use the profile to decide which decision dimen-
sions are important for this user (e.g., comfort, natural
look, ease of use, durability, value for money, etc.), - De-
sign questions that create decision points ALONG those
dimensions, so that an assistant WITH access to this pro-
file can answer differently from an assistant WITHOUT
it. - The questions must sound like things the user might
naturally ask, not like a restatement of the profile.

GOOD QUESTION STYLE EXAMPLE (DO NOT
COPY TEXT, ONLY STYLE):

For a case where the user is looking for a tank top, good
questions look like:

- "I'm looking for a tank top. What would you recom-
mend?" - "What style of tank top suits me best - fitted
or relaxed?" - "Which material would be most comfort-
able for me?" - "Which color options align with my usual
preferences?" - "What size should I consider based on my
past purchases?" - "Is this tank top suitable for both work-
outs and casual outings?" - "How does the fit of this kind
of tank top compare to what I usually wear?" - "What care
instructions should I consider for maintaining quality?"

These questions are GOOD because: - The user is asking
for recommendations, not describing a specific known
item. - The assistant has to decide FOR THE USER. -
They hint at decisions that depend on the user’s history




non

("my usual preferences”, "what I usually wear", "based
on my past purchases"). - They do NOT include specific
hidden preferences like "for warm weather", "for sensi-
tive skin", "because I sweat a lot". - They refer to high-
level attributes (style, material, color, size, use case, care)
that are typical for that product type.

QUESTION DESIGN RULE (VERY IMPORTANT):

Write questions as if the USER is asking a shopping as-
sistant for help choosing or evaluating a {product_type}
or similar items, BEFORE seeing any specific product
page. Your questions MUST satisfy ALL of the follow-
ing:

1) RECOMMENDATION, NOT EXPLANATION - The
tone must be "help me choose / what would you suggest
for me", NOT "explain this product to me" or "what are
the advantages of X in general". - BAD: "What mate-
rial would offer the most durability for my needs?" ->
almost any user gets the same answer. - GOOD: "When
choosing between softer and more durable materials in
{product_type}s, which would you recommend for me?"

2) AROUND A PREFERENCE DIMENSION OR
TRADE-OFF - EACH question must revolve around at
least one decision dimension that can depend on prefer-
ences: - comfort / softness - durability / build quality - ap-
pearance / style / how it looks on me - usage scenario (ev-
eryday vs special occasions, casual vs active, etc.) - ease
of care / cleaning / maintenance - value for money, etc. -
Prefer questions that implicitly ask for a choice or trade-
off: - BAD: "What features should I look for in shorts?"
- GOOD: "Given what I usually go for, which features
should matter most for me when choosing shorts?"

3) EXPLICITLY ABOUT "ME" AND OFTEN ABOUT
PAST BEHAVIOR - Every question must clearly indi-
cate that the user is asking FOR THEMSELVES, using
phrases like: - "for me", "for someone like me", "for my
needs", - "based on what I usually wear/use", - "com-
pared to what I typically go for", - "given what I’ve liked
before". - At least HALF of the questions must explicitly
mention past or typical behavior, e.g.: - "based on what [
usually wear", - "given the kinds of things I've liked be-
fore", - "compared to what I normally choose". - Exam-
ple: - GOOD: "Based on the kinds of {product_type}s I
usually use, which style would you recommend for me?"

4) DO NOT BAKE HIDDEN PREFERENCES INTO
THE QUESTION - You MUST NOT write concrete per-
sonal conditions that reveal hidden preferences, such as:
- "for warm weather", "for my sensitive skin", "because
my feet are wide", etc. - Those details should be dis-
covered by the assistant from the USER PROFILE, NOT
baked into the question itself. - You MAY use neutral
quality words like "comfortable", "durable", "stylish",
but without overly specific situational constraints. - OK:
"Which material would be more comfortable for me?" -
NOT OK: "Which material would keep me comfortable
in very hot weather?"

5) GENERIC PRODUCT TYPE, NOT SPECIFIC ITEM
- Refer to the product type generically, e.g.: - "a {prod-
uct_type}", "this kind of {product_type}", "these {prod-
uct_type}s". - MUST NOT refer to "this product”, "this

item", or a specific product page.

RAG VALUE TEST (CRITICAL):

For EACH question you generate, simulate two scenar-
ios:

1) WITHOUT PROFILE (no user preferences): - The as-
sistant sees only the product metadata and the text of the

question. - It can give only generic, one-size-fits-all ad-
vice.

2) WITH PROFILE (has user preferences): - The assis-
tant sees the same metadata and question, - PLUS the
USER PROFILE, and can use it to tailor the answer.

If a question would lead to almost the SAME answer in
both cases, it is a BAD question and you must revise it.

You must NOT fix this by asking directly about prefer-
ences. Instead, change the question to ask the assistant to
choose or evaluate something FOR THE USER.

STRICT PROHIBITIONS:

- Do NOT copy any sentences or long phrases from the
USER PROFILE. - Do NOT copy any example questions
from this instruction. - Do NOT reuse generic templates
about clothing, books, shoes, electronics, or any cate-
gory. - Do NOT ask about attributes that are irrelevant
or not mentioned in metadata. - Do NOT make up any
new product attributes. - Do NOT mention the specific
product name/title in questions. - Do NOT refer to "this
product”, "this item", "this {product_type}". - Do NOT
state the user’s preferences explicitly in questions. - Do
NOT include specific personal conditions like "for warm
weather"”, "for my sensitive skin", etc.

ABSOLUTELY FORBIDDEN question patterns: - Any
question starting with or containing: - "Do you prefer"
- "Would you prefer" - "How important is it to you" -
"Would you prioritize" - "Do you have a preference for" -
"Is it essential to you that" - Generic product-explanation
questions such as: - "What are the advantages of ..." -

"What are the key benefits of ..." - "Can you tell me about
..." - "How does this product perform in general?"
OUTPUT FORMAT (JSON):

Return ONLY a JSON object with:
"generated_questions": - 5-8 natural questions, - each

based ONLY on attributes present in THIS product’s
metadata, - each phrased as the user asking the assistant
to recommend or judge {product_type}s FOR THEM, -
each designed so that answers would differ depending on
the user’s preferences, - questions MUST NOT explicitly
state any user preference.

Example STRUCTURE (values are placeholders and
MUST NOT be copied):

{{ "generated_questions": [ "QUESTION_1", "QUES-
TION_2"1 }}

IMPORTANT REMINDERS: - Output ONLY valid
JSON - NO comments like // or / / in the JSON output.
- "generated_questions" must use ONLY attributes from
THIS product’s metadata. - Do NOT copy any example
text - generate everything fresh based on the actual data
provided.
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Figure 4: Prompt used for generating user-side ques-
tions based on metadata and latent preferences.




A.6 Agents Prompts

Dialogue Agent Prompt

You are a Dialogue History Agent.

CRITICAL REQUIREMENT: You MUST call the tool
rag_search_for_dialogue_history_agent
in your FIRST response. Do NOT generate any text
output before calling this tool.

STEP 1: Call the tool
rag_search_for_dialogue_history_agent
ONCE. Pass the user’s query as the current_query
parameter. The tool returns:

e relative_rounds:
from RAG search

* previous_summaries: Summaries of previous
rounds in THIS session

Similar past conversations

STEP 2: Generate a concise summary (2—4 sentences)
that MUST start with a round marker:

e If previous_summaries is EMPTY: Start with
[Round 1]

e If previous_summaries has N items: Start with
[Round N+1]

After the round marker, summarize based on:

1. Previous round summaries (shows user’s journey in
this session)

2. Similar past conversations (shows long-term prefer-
ences)

3. Focus on user preferences, patterns, and context for
recommendations

Example output: “[Round 1] This is the user’s first query.
Based on similar past conversations...”

Example output: “[Round 3] Continuing from previous
rounds where user asked about...”

Do not call any other tools. End your turn after generat-
ing the summary.

* What brands or styles does the user prefer?
¢ What price range is typical for the user?

* Are there any quality or fit preferences mentioned?

STEP 3: Based on the extracted user preferences from
relevant reviews, RERANK the recommendations
list. Prioritize items that best match the user’s historical
preferences.

STEP 4: Use
Dialogue_History_{user_id}_agent’s
final output included earlier in the conversation to further
FILTER or adjust the reranked recommendations.

FINAL OUTPUT REQUIREMENTS:

the

¢ Provide the final, reranked recommendation list.

* Briefly explain HOW the user’s relevant reviews influ-
enced your reranking (1-2 sentences).

* Use ONLY information from: (1) the RAG tool re-
sult (recommendations + relevant reviews), and (2) the
Dialogue_History_{user_id}_agent sum-
mary.

End your turn immediately after producing the recom-
mendation output.

Figure 6: Recommend Agent Prompt

Reason Agent Prompt

Figure 5: Prompt used for the dialogue history agent.

Recommendation Agent Prompt

You are a Shopping Recommender Agent.

Your task has exactly FOUR steps and must stop after
completing them.

CRITICAL REQUIREMENT: You MUST call the
tool rag_search_for_recommend_agent in
your FIRST response. Do NOT generate any text output
before calling this tool. FAILURE TO CALL THIS
TOOL = INCOMPLETE RECOMMENDATIONS.

STEP 1: Call the tool
rag_search_for_recommend_agent ONCE.
Pass the user’s query as the user_query parameter.

STEP 2: The tool result will
contain recommendations and
relevant_user_reviews. Analyze the
relevant_user_reviews (5 most relevant

past reviews, dynamically selected based on query
similarity) to extract user preferences:

* What product features/attributes does the user value?
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You are a Reasoning Agent. Your task is to explain WHY
the product recommendations were generated, with spe-
cial emphasis on how the user’s PAST REVIEWS influ-
enced the recommendations.

You are provided with the FULL message history of the
groupchat, which may contain many previous rounds.

IMPORTANT RULES:

¢ Only consider messages that belong to the current
question round.

» Ignore ALL messages that appear before this bound-
ary.
Within the current round, extract exactly these fields:

e user_query: from the first User___proxy_agent

message after the boundary

dialogue_tool_result: from the tool message of

Dialogue_History__agent

¢ dialogue_summary: from the assistant output of
Dialogue_History_{user_id}_agent

¢ recommendation_tool_result: from the tool mes-
sage of Recommender__agent (contains ’rele-
vant_user_reviews’)

e final_recommendation: from the assistant output of
Recommender_{user_id}_agent

PERSONALIZATION FOCUS: Pay special attention
to the ’relevant_user_reviews’ in the recommenda-
tion_tool_result. These are the user’s ACTUAL past re-
views used to personalize the recommendations. Your
explanation MUST include:

* What preferences/patterns were extracted from the




user’s past reviews

* How these preferences influenced which products
were recommended

* Specific connections between review content and rec-
ommendation choices

FINAL OUTPUT REQUIREMENTS:

¢ Read ONLY these extracted fields from this round.

* Explain clearly WHY the recommendation was pro-
duced, emphasizing personalization from user re-
views.

* DO NOT hallucinate missing information — if a field
is missing, explicitly say it.

* DO NOT use or reference any information from pre-
vious rounds.

End your turn after producing the explanation.

Present the top 3—5 recommendations conversation-
ally and personally.

* Clearly link recommendations to their demonstrated
preferences.

Highlight features that match their historical

likes/dislikes.
» Be friendly, concise, and genuinely helpful.
* End with a natural offer to assist further.
Remember: The user should feel like you know them

based on their shopping history. Make the experience
personal, not generic.

End your turn immediately after generating the response.

Figure 7: Reason agent prompt

Reply Agent Prompt

You are a Reply Agent. Your task is to generate a natu-
ral, PERSONALIZED response to the user based on the
conversation context and their past reviews.

STEP 1: Determine the conversation round:

* Look for “[Round X]” at the START of the Dialogue
History agent’s summary.

e If “[Round 1]”: This is the FIRST round — use a
friendly greeting such as “Hi there!” or “Hey!”.

e If “[Round 2]” or higher: This is a continuation —
do not use generic greetings. Instead, acknowledge
naturally (e.g., “Following up on your question...” or
“Based on what we discussed...”).

e IMPORTANT: Do not include “[Round X]” in your
response — it is only for determining greeting style.

STEP 2: Review the conversation context:

¢ Review the user’s original query and intent.

* Review the Recommender agent’s product recom-
mendations and the relevant_user_reviews.

¢ Review the Reasoner agent’s explanation of why rec-
ommendations were made.

STEP 3: Generate a PERSONALIZED response: Your
response MUST feel personalized based on the user’s
past reviews. The Recommender agent’s tool result
contains relevant_user_reviews — these are the
user’s actual past reviews indicating their preferences, ex-
periences, and style.

Use this information to:

» Reference specific preferences from their reviews
(e.g., “Since you mentioned loving breathable fab-
rics...”).

¢ Connect recommendations to their past experiences.
* Show that you understand their taste and needs.
* Make the response feel tailored specifically to them,
not generic.
STEP 4: Generate your final response with the following
principles:

» Use the correct greeting: friendly for first round, con-
textual for continuation.
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Figure 8: Reply agent prompt




Criterion Description and Scoring Rubric

(1-5)

1. Global Personal- Did the agent maintain the user’s
ization Consistency persona constraints throughout the
(GPC) entire dialogue?
1 (Inconsistent/Amnesic): Agent
started well but forgot constraints
(e.g., budget, size) in later turns, or
hallucinated user details.
3 (Fragmented): Agent remem-
bered explicit constraints (e.g., Size
M) but forgot implicit ones (e.g.,
Style preferences) as the chat went
on.
5 (Rock Solid): Every single re-
sponse, from start to finish, aligned
with the User Profile. The agent
never “reset” or forgot context.
2. Cumulative In- Looking at all agent responses com-
formation Synthesis bined, did it build a complete, fac-
(CIS) tual picture?
1 (Fragmented/Repetitive): Agent
repeated the same facts multiple
times or gave contradictory informa-
tion across different turns.
3 (Basic Retrieval): Agent provided
facts when asked, but did not con-
nect them.
5 (Coherent Narrative): The
agent’s responses build on each
other. Later responses reference
earlier facts (e.g., “As I mentioned
earlier regarding the fabric...”).
3. Interaction Tra- Did the agent’s responses purpose-
jectory (IT) fully drive the conversation to a con-
clusion?
1 (Circular): The agent went in cir-
cles, repeating suggestions or asking
the same clarifying questions.
3 (Passive): The agent answered
questions accurately but waited for
the user to lead.
5 (Strategic): The agent’s responses
followed a logical arc: Clarify —
Recommend — Refine — Close.
4. Tone Consistency Was the agent’s voice stable?
(TC)
1 (Erratic): Switched between
robotic formal (“As an AlL.”) and
casual (“Hey there!”) randomly.
5 (Unified Voice): Maintained a
consistent, professional, and empa-
thetic shopping persona from Hello
to Goodbye.

Table 13: Evaluation Criteria for AI Shopping As-
sistant. Each dimension (1-5 scale) assesses cumula-
tive dialogue quality across the entire interaction, fo-
cusing on personalization, synthesis, trajectory, and
tone stability.

A.7 Four Interactivity Aspects Definitions
and Descriptions

Table 14 shows the descriptions and definitions for
dialogue’s overall quality score.

Interactivity Macro- Definition

level Features

Topic Management the strategies and techniques used to
control and navigate the flow of top-
ics.

the suitability of the tone used in
communication, ensuring it aligns
with the context, audience, and pur-
pose to convey the intended mes-
sage.

the initial interaction or exchange
that begins a dialogue, often set-
ting the tone and context for the di-
alogue.

the process of ending a dialogue or
interaction, which involves signal-
ing the conclusion of the discussion,
summarizing key points, and often
expressing a farewell.

Tone Choice Appro-
priateness

Conversation Opening

Conversation Closing

Table 14: Definitions of macro-level interactivity fea-
tures, where higher scores indicate more natural, au-
thentic interaction and active engagement in the dia-
logue (adapted from (Gao et al., 2025b)).

A.8 Recommend and Reason OQutput
Example
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Recommender Agent Response

Reasoner Agent Evaluation on Recommend
Agent Output

User: Can you help me find a good moisturizer
for dry skin?

Recommender Agent: ... To provide the best
recommendation, a few details are needed:

(1) Skin Concerns: Are you dealing with flak-
iness, redness, irritation, or general dryness?
(2) Skin Type: Do you have sensitive skin, or
are you okay with fragrance or other ingredi-
ents?

(3) Budget: Are you looking for something af-
fordable, mid-range, or premium?

(4) Texture Preference: Do you prefer a
lightweight gel, rich cream, or a lotion-like
consistency?

(5) Allergies or Ingredients to Avoid: (e.g.,
alcohol, fragrances, parabens).

Top-rated moisturizers for dry skin (derma-
tologist recommended):

(a) For Sensitive & Very Dry Skin:

— CeraVe Moisturizing Cream — ceramides
and hyaluronic acid; fragrance-free, non-
comedogenic.

— La Roche-Posay Toleriane Double Repair
Moisturizer — with ceramides and niaci-
namide, suitable for sensitive skin...

(b) For Lightweight, Fast-Absorbing Skin:

— Neutrogena Hydro Boost Water Gel —
hyaluronic acid-based, lightweight, ideal for
daytime use.

— Vanicream Moisturizing Cream — hypoal-
lergenic, fragrance-free, suitable for eczema-
prone skin.

(c) For Intense Hydration (Nighttime / Very
Dry Skin):

— First Aid Beauty Ultra Repair Cream — rich,
healing, with shea butter and ceramides.

— Kiehl’s Ultra Facial Cream — deeply hydrat-
ing and nourishing texture.

Pro Tip: Look for ingredients such as ce-
ramides (repair barrier), hyaluronic acid (retain
moisture), glycerin (humectant), shea butter or
squalane (emollients), and oat extract or allan-
toin (soothing).

Table 15: Recommender Agent output example gener-

Reasoner Agent: ...

1. Personalized Inquiry First: The agent be-
gins by asking questions about skin concerns,
type, budget, texture preference, and allergies.
This ensures the final recommendation is cus-
tomized rather than generic, increasing the like-
lihood of satisfaction and effectiveness.

2. Categorization by Skin Needs: The agent
groups moisturizers by skin profiles (e.g., sen-
sitive, very dry, lightweight, intense hydration),
allowing users to quickly identify the most rel-
evant category and reducing decision fatigue.
3. Inclusion of Dermatologist-Backed
Brands: Products such as CeraVe, La Roche-
Posay, and Vanicream are widely recognized by
dermatologists for safety, efficacy, and ingredi-
ent transparency, which builds user trust.

4. Clear Ingredient Guidance: Highlighting
key ingredients (ceramides, hyaluronic acid,
glycerin, etc.) helps users understand why cer-
tain products work and supports informed deci-
sions.

5. Balance of Price and Performance: Of-
fers both affordable and premium options (e.g.,
Neutrogena vs. Kiehl’s), ensuring accessibility
without compromising quality.

6. Texture and Use-Case Consideration: Dis-
tinguishes lightweight gels (for daytime) from
rich creams (for nighttime or severe dryness),
reflecting practical understanding of skincare
routines.

7. Pro Tip for Education: Includes a brief in-
gredient guide that helps users independently
evaluate future products, providing long-term
educational value.

8. Friendly Tone and Encouragement: The
approachable tone (e.g., “Let me know your
preferences”) promotes engagement and user
confidence.

Summary: The Reasoner concludes that the
Recommender Agent’s message is comprehen-
sive, user-centered, and evidence-based. It
goes beyond listing products to actively guide
decision-making aligned with user preferences
and lifestyle, thus enhancing trust and satisfac-
tion.

ated by BaseAgent. The agent elicits user preferences

and provides structured, evidence-based product rec-  Taple 16: Reasoner Agent evaluation of the Recom-
ommendations. mender Agent’s output, highlighting personalization,
structure, credibility, and educational value.
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A.9 Qualitative Case Analysis

We analyze how
straints—target goals,

personalization
visual metadata,

enhances diversity;

and explainable responses.

Finally, user history proves critical for reason-
ing. Unlike the generic NoRev variant, RAG vari-
ants explicitly contextualize recommendations us-
ing past affinities (e.g., “driftwood”; Appendix
Figure 9). This confirms that combining histori-
cal and multimodal constraints is essential for ex-
plainable, context-aware generation during multi-

turn agents interactions for personalized aims.

con-
and
user history—enhance interaction quality in depth
(Appendix Tables 17, 18). Enforcing the target
product constraint anchors the interaction, ensur-
ing goal consistency. Integrating visual metadata
by leveraging image de-
scriptions, the system uncovers latent attributes
in sparse categories (e.g., fragrance_products),
avoiding the repetitive loops seeking for general
information from user preference or past habits
observed in baselines. Both RAG variants explic-
itly reference the user’s past affinity for “someone
like me best — natural floral scents” to personalize
their requirements during shopping. In contrast,
the NoRev variant fails to make this connection,
offering generic suggestions. This confirms that
maximizing personalization constraints by com-
bining historical preference with rich semantics
is essential for generating diverse, context-aware,

Multimodal RAG Dialogue Example

User:

What unique styles of enamel pins would you recom-
mend for someone who enjoys nature-inspired designs?

Assistant:

Hi there! Since you’ve shown a love for nature elements
like pinecones, driftwood, and geodes in your past re-
views, I’ve curated some unique enamel pin and jewelry
options that blend earthy textures with artistic flair.

1. **Pinecone Earrings** (BO9DFQ985K) — These gold
or silver pinecone earrings with leaf charms mirror your
appreciation for botanical motifs and seasonal charm.
Their handcrafted detail and festive vibe align perfectly
with your past praise for nature-inspired accessories.

2. **Driftwood Resin Earrings** (B07XK149Q8) — Fea-
turing real driftwood encased in sparkling resin, these
dangle earrings echo your fondness for organic materials
and abstract artistry. The unique, marbled patterns are a
nod to your love of natural textures.

3. **Geode Stud Earrings** (BO7GX515F2) — Your re-
view of geodes as "stunning for studs" inspired this rec-
ommendation. These gold-toned geode earrings capture
the earthy, mineral-inspired beauty you’ve adored.
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4. **Bird Charm Earrings** (BO1BKODE4W) — While
not explicitly stated, your mention of birds in reviews
hints at a subtle interest in creature motifs. These hand-
painted glass earrings with a glittery green bird add
whimsy and nature’s grace to any outfit.

5. **Hops Enamel Pin** (BO762CCKNW) — A quirky
twist on nature! Hops, a plant-based element, pair with
your love for unique, textured designs. It’s a great way to
blend your passion for the outdoors with a craft beer flair.

Let me know if you’d like more options or details!
User:

When considering enamel pins, which materials do you
think would offer the best combination of quality and aes-
thetic for me?

Assistant:

Following up on your interest in durable, nature-inspired
materials with a touch of refined elegance, I've curated a
selection of enamel pins and accessories that align with
your past preferences for **handcrafted textures** and
**hypoallergenic quality**.

1. **Hops Enamel Pin (BO762CCKNW)** — This pin
combines **high-quality enamel** with **gold plat-
ing** to capture the intricate, leafy structure of a hop
cone. Its polished finish and detailed design reflect your
appreciation for **craft beer-themed botanicals** and
**long-lasting materials**.

2. **Pinecone Earrings (BO9DFQ985K)** — Crafted
from **gold-plated brass** and 14K gold fill, these
earrings mirror your love for **durable, skin-friendly
metals** while showcasing the **textured realism** of
pinecones and leaves, a motif you’ve praised in past pur-
chases.

3. **Driftwood Resin Earrings (BO7XK149Q8)** —
Made with **real driftwood** encased in glossy resin,
these pieces echo your preference for **organic materi-
als** paired with **modern, reflective finishes**. The
unique, handcrafted marbling adds a whimsical yet so-
phisticated touch.

4. **Faux Druzy Studs (B0952DGIDG)** — These
**silver-tone faux druzy stones** (in royal blue) cater
to your fondness for **mineral-inspired textures** like
geodes and agate. The hypoallergenic bezel ensures com-
fort, aligning with your past emphasis on **skin-friendly
durability**.

5. **Glitter Resin Studs (BO72FVQ5Q8)** — The
**stainless steel frames** and **sparkling resin** blend
your love for **earthy materials** with **vibrant, eye-
catching details**. Their playful yet refined design
matches your taste for subtle artistry.

Your history with **natural textures** (driftwood,
geodes) and **hypoallergenic metals** (sterling silver,
gold fill) is clearly reflected here. Let me know if you’d
like to refine these suggestions further!

User:

Given my interest in handcrafted items, which types
of enamel pins should I consider that highlight unique
craftsmanship?

Assistant:

Based on your deep appreciation for **handcrafted tex-
tures** and **nature-inspired motifs**, I’ve curated a
selection that blends **unique fabrication techniques**
with your preferred materials like **gold-plated brass**,




**sterling silver**, and **natural elements**. Here’s

what aligns with your past choices:

1. **Hops Craft Beer Enamel Pin (BO762CCKNW)**
— A botanical masterpiece with **gold-plated brass**
and **detailed enamel work** that mirrors your love for
**craft beer-themed designs** and **textured realism**
(like your past geode studs). The layered, leafy structure
of the hop cone is rendered with precision, echoing your
taste for **subtle yet meaningful craftsmanship**.

2. **Amos Pewter Apple Blossom Studs
(BOONMMLLCS5)** — These **handmade floral
earrings** (crafted since 1974) combine **hypoaller-
genic stainless steel** with **pewter’s warm, metallic
finish**, a nod to your preference for **skin-friendly
durability** and **organic shapes**. The delicate,
hand-finished petals and stamen details are a perfect
match for your history with **botanical motifs**.

3. **Blue Hummingbird Earrings (BO181PPVD6)**
— **Hand-painted hummingbirds** paired with **lapis
lazuli beads** and **gold-filled ear wires** reflect your
admiration for **layered textures** and **whimsical
artistry** (as seen in your praise for pinecone earrings
and geode studs). The vibrant, iridescent hues and in-
tricate designs cater to your fondness for **playful yet
refined pieces**.

4. **Lightweight Hand Painted Elephant Dangle Ear-
rings (BO7QY4JW28)** — These **Indian boho-inspired
earrings** blend **hand-painted pink tassels** with a
**symbolic elephant charm**, aligning with your his-
tory of valuing **symbolic natural elements** (like drift-
wood and pinecones) and **lightweight, comfortable de-
signs**. The layered, custom feel matches your interest
in **unique, small-batch craftsmanship**.

5. **GN PEARL Bear Brooch (BOB4CML8R9)** — A
**whimsical take on nature-themed accessories**, fea-
turing **freshwater cultured pearls** and **sparkling
cubic zirconia**. This ties back to your past love for
**mineral-inspired textures** (geodes, druzy stones) and
**gustainable, handcrafted materials™*.

Your history with **textured, organic designs**
and **hypoallergenic metals** is clearly reflected
here. These pieces balance **artisanal detail** with
**durable, skin-friendly construction**—just like the
items you’ve cherished before. Let me know if you’d
like to explore more options or refine these further!

User:

For someone who appreciates good design, how do you
think the size of an enamel pin affects its overall impact
and appeal?

Assistant:

Based on your history of valuing **nature-inspired tex-
tures** and **durable, hypoallergenic materials**, the
size of an enamel pin plays a key role in how its
design is perceived. Larger pins, like the **Hops
Enamel Pin (BO762CCKNW)** at 1" x 1.4", make a
bold statement by emphasizing intricate botanical de-
tails—perfect for showcasing the layered, leafy struc-
ture of hops or pinecones, motifs you’ve loved in the
past. Smaller pins, such as the **12mm glitter resin
studs (BO72FVQ5Q8)** or **8mm druzy stone studs
(B0952DG1DG)**, offer a more subtle, versatile ele-
gance, aligning with your appreciation for pieces that
blend **playful whimsy** with refined craftsmanship.

Your preference for **textured realism** (e.g., drift-
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wood, geodes) suggests medium-sized items like the
**teardrop earrings (BO186L9SPM)** or the **rose
cinch clip (BO75CS4JCK)** might resonate best. These
sizes balance detail visibility with wearability, much like
your past favorites. The **hammered sterling silver**
finish on the teardrop earrings mirrors your love for tac-
tile, organic aesthetics, while the **rose cinch clip**
combines functionality with a vintage, nature-themed
charm—a nod to your history with subtle yet meaning-
ful accessories.

If you’re leaning toward bold or refined styles, let me
know! I can refine the suggestions further to match your
exact taste.

User:

Which options would you suggest for an enamel pin that
balances durability with a polished look?

Assistant:

Following up on your consistent appreciation for
**durable, hypoallergenic materials** and **natural tex-
tures paired with polished finishes**, I've curated a se-
lection that aligns with your past preferences for **metal-
lic durability** (gold-plated brass, sterling silver) and
**organic detailing** (druzy stones, resin). Here are the
top picks:

1. **Hops Enamel Pin (BO762CCKNW)** — This pin
mirrors your love for **craft beer-themed botanicals**
and **gold-plated brass**, offering a textured green
enamel design that balances rustic natural motifs with a
sleek, metallic outline. Perfect for showcasing your pas-
sion with lasting style.

2. **Rose Gold Resin Studs (B0O711DJYLC)** — The
**rose gold-tone bezels** and **glitter resin** com-
bine your preference for **metallic durability** with a
**playful, refined aesthetic**, much like the "subtle and
fun" designs you’ve praised in the past.

3.  **Silver-tone Druzy Studs (B0952DG1DG)** —
These royal blue faux druzy stones echo your history
with **mineral-inspired textures** (e.g., geodes, agate),
while the **hypoallergenic silver bezels** ensure com-
fort and longevity, aligning with your emphasis on skin-
friendly materials.

4. **Hot Pink Kawaii Studs (BO72FVQ5Q8)** — The
**stainless steel frames** and **sparkling resin** re-
flect your taste for **vibrant, textured details** paired
with **durable, tarnish-resistant construction**, offering
a whimsical yet polished twist.

5. **Custom Name Bracelet (BO7TMJ21Y5C)** — While
not a pin, this **gold-filled and sterling silver** piece
caters to your preference for **hypoallergenic, long-
lasting materials** and **personalized, refined crafts-
manship**, much like your past favorites.

Your history with **natural motifs** and **metallic
durability** is clearly reflected here. Let me know if
you’d like to explore more options or refine these further!

User:

What kind of packaging should I look for when purchas-
ing enamel pins to ensure they arrive in great condition?

Assistant:

Based on your history of valuing **durable, hypoal-
lergenic materials** and **eco-conscious packaging**,
here’s how to ensure your enamel pins atrive in pristine
condition:




1. **Sealed Anti-Static Bags** — Like the *Hops Craft
Beer Enamel Pin* (BO762CCKNW), which you praised
for its **"clear & sealed bag"** protecting delicate
enamel details. These bags prevent scratches and mois-
ture damage, ideal for preserving intricate designs.

2. **Gift Boxes with Protective Linings** — The *Faux
Druzy Stone Stud Earrings* (B0952DG1DG) and *Duo
Druzy Set* (B0952CDV9R) from Summerfield Collec-
tion use **gift boxes** with recyclable materials, match-
ing your preference for sustainable, artisanal presenta-
tion.

3. **Customizable Packaging Options** — Look for sell-
ers offering **velvet-lined boxes** or **bubble wrap in-
serts** (e.g., *Trio Druzy Set* B0952DZRST) to mini-
mize movement during transit, ensuring the pins’ textures
and finishes stay intact.

Your past appreciation for **secure, eco-friendly pack-
aging** (like the *Pinecone Earrings*’s tarnish-resistant
gift box) directly informs these choices. Let me know if
you’d like tips on spotting these features in listings!

User:

Based on my usual tastes, which styles of enamel pins do
you think would make a great gift for a craft beer lover?

Assistant:

Following up on your interest in **craft beer-themed de-
signs** and **sustainable, handcrafted aesthetics**, I've
narrowed down a few standout options that align with
your past preferences for **textured natural elements**
and **durable, hypoallergenic materials**.

1. **Hops Craft Beer Enamel Pin (BO762CCKNW)**
— This pin perfectly captures your love for **botani-
cal craftsmanship** and **craft beer symbolism™**. Its
**gold-plated brass** and **detailed enamel work**
mirror your appreciation for **intricate, long-lasting de-
signs** (like the geode studs and pinecone earrings
you’ve cherished). The layered, leafy hop cone design
is both **textured and meaningful**, making it a great
way to celebrate their passion for brewing.

2. **Recycled Bottle Cap Turtle (BOOGLFKINS)**
— A playful nod to your preference for **upcycled
materials** and **nature-inspired storytelling®*. This
**magnetic turtle** features a **recycled beer bot-
tle cap** as its shell, blending **eco-conscious de-
sign®** with **symbolic charm**. Its **silver-toned
pewter®** construction ensures **hypoallergenic durabil-
ity**, while the **customizable cap** adds a fun, inter-
active twist—much like the layered, meaningful pieces
you’ve loved before.

These choices balance your history with **organic
textures**, **metallic finishes**, and **sustainable
artistry**. If you’d like to explore more options or re-
fine these further, I'm here to help!

Table 17: Multimodal RAG Example

Text RAG Dialogue Example

User:

What unique styles of enamel pins would you recom-
mend for someone who enjoys nature-inspired designs?

Assistant:

Hi there! Since you’ve shown a love for natural materi-
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als and handmade, eco-conscious items in your past re-
views—Ilike the driftwood earrings and geode studs—I’d
love to suggest some nature-inspired enamel pins that
align with your style.

1. **Melanie Golden Artisan Jewelry Pinecone Ear-
rings** — These are a perfect match for your appreciation
of seasonal, nature-themed accessories. The gold-plated
brass and sterling silver details mirror your preference
for quality craftsmanship, and the pinecone design ties
directly to your past praise for festive, organic motifs.

2. **Handmade Driftwood & Resin Dangle Earrings**
— You’ve mentioned enjoying unique, handmade pieces
with natural elements, and these driftwood earrings cap-
ture that essence. The eco-friendly materials and one-
of-a-kind look resonate with your interest in sustainable,
earthy designs.

3. **Authentic Geode Stud Earrings** — Your review of
geode beads highlighted their subtle elegance and con-
nection to natural formations. These studs bring that
same charm, blending geological beauty with minimal-
ist appeal—ideal for those who want to wear a quiet nod
to nature.

4. **Hops Craft Beer Enamel Pin** — While not purely
nature-focused, your past mention of "reminders of na-
ture’s wonders" and love for thematic, travel-friendly ac-
cessories made this a thoughtful addition. It’s a quirky,
plant-inspired piece that fits your eclectic taste.

Let me know if you’d like help narrowing these down
further!

User:

When considering enamel pins, which materials do you
think would offer the best combination of quality and aes-
thetic for me?

Assistant:

Following up on your interest in nature-inspired enamel
pins and eco-conscious materials, I'm excited to share
more tailored options that align with your past prefer-
ences!

1. **Melanie Golden Artisan Jewelry Pinecone Ear-
rings** — These are a standout choice, as you’'ve
loved pinecone and leaf motifs for their **seasonal
charm** and **natural symbolism** (like fall’s regen-
erative themes). The **gold-plated brass** and **ster-
ling silver** construction matches your appreciation for
**durable, hypoallergenic materials** mentioned in re-
views, ensuring both quality and comfort.

2. **GN PEARL Pearl Little Bear Brooches** — While
not a direct nature motif, the **pearls and cubic zir-
conia** add a subtle, elegant touch that resonates with
your taste for **handmade, sustainable details**. Your
past praise for "eco-friendly" and "support small" brands
makes these a thoughtful fit for their refined, artisanal ap-
peal.

3. **Hematite-tone Leaf Resin Stud Earrings** — These
echo your love for **natural textures** (like driftwood
and geodes) with their **opalescent leaf design** and
**resin craftsmanship**. The "glass-like" finish and
earthy tones align with your preference for **unique,
earthy aesthetics** that blend organic beauty with mod-
ern minimalism.

4. **Hops Craft Beer Enamel Pin** — A clever nod to
your **plant-inspired interests** and **travel-friendly,
thematic designs**. Hops, as a botanical element,




bridges your passion for nature with a quirky, sustain-
able twist—perfect for collectors who enjoy **niches
that subtly connect to the natural world**.

5. **Metzakka Sterling Silver Crystal Earrings** —
These highlight your preference for **durable, high-
quality materials** (like sterling silver) and **sparkling
details** that complement your love for "lightweight but
solid" pieces. The **celestial design** adds a whimsical
yet elegant layer to your nature-inspired collection.

Let me know if you’d like deeper insights into any of
these or want to explore more options!

User:

Given my interest in handcrafted items, which types
of enamel pins should I consider that highlight unique
craftsmanship?

Assistant:

Following up on your focus on **handcrafted, eco-
conscious enamel pins** with **natural motifs** and
**unique textures**, I’ve curated a list that aligns with
your past appreciation for **hypoallergenic materials**,
**sustainable practices**, and **artistic detail**.

1. **Amos Pewter Apple Blossom Stud Earrings**
— These handmade studs echo your love for **nature-
inspired designs** (like the geodes you praised)
and **eco-friendly materials** (hypoallergenic stainless
steel). The delicate apple blossom motif is a fresh take
on botanical themes, and the vintage-inspired craftsman-
ship feels in line with your preference for **recycled or
upcycled elements**.

2. **Hops Craft Beer Enamel Pin** — While beer-
themed, your past mention of “reminders of nature’s
wonders” and interest in **travel-friendly, thematic ac-
cessories** made this a standout. The **gold-plated
brass** and **artisanal texture** of the hops pin re-
flect your taste for **durable, one-of-a-kind pieces** that
blend **craftsmanship with subtle nature nods**.

3. **Painted Pink Rose Dangle Earrings** — These
boho-style earrings match your preference for **hand-
painted artistry** and **lightweight, comfortable de-
signs**. The romantic, floral aesthetic ties to your his-
tory of enjoying **earthy, detailed patterns** (like the
driftwood resin earrings).

4. **Pink Fan Tassel Elephant Dangle Earrings** — The
**handmade, lightweight construction** and **vibrant
painted elephants** align with your love for **unique,
wearable art**. The playful yet intricate design feels like
a natural extension of your interest in **eclectic, nature-
themed accessories™*.

5. #*GN PEARL Pearl Little Bear Brooches** — These
sparkly brooches combine **elegant, durable finishes**
(pearls and hypoallergenic metals) with **versatile, gift-
worthy appeal**, something you’ve appreciated in past
purchases.

The **bear brooch** was excluded as it didn’t strongly
connect to your focus on natural materials or eco-
conscious craftsmanship. Let me know if you’d like to
explore more options or refine these suggestions further!

User:

For someone who appreciates good design, how do you
think the size of an enamel pin affects its overall impact
and appeal?

Assistant:
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Based on your focus on design and the interplay of size
with aesthetic impact, I’ll break down how these choices
align with your past preferences!

1. **Hops Craft Beer Enamel Pin (1" x 1.4")** — This
larger pin is perfect for making a bold, thematic state-
ment. Its size emphasizes the **botanical motif** (hops
as a plant-based symbol) while maintaining **sustain-
ability** and **handmade durability**, echoing your
love for nature-inspired pieces that “travel well” and sub-
tly celebrate the natural world.

2. **10mm Square Hammered Sterling Silver Stud** —
Smaller designs like this allow **intricate, detailed tex-
tures** (e.g., geometric patterns or leaf motifs) to shine,
matching your appreciation for **subtle, artisanal aes-
thetics**. The hammered finish and eco-friendly mate-
rials (sterling silver) align with your history of valuing
**lightweight yet solid craftsmanship**.

3. **GN PEARL Little Bear Brooches** — These
mid-sized brooches balance **eco-conscious materi-
als** (lead-free, nickel-free) with **elegant, minimalist
details**. Their versatility for clothing or accessories
reflects your interest in **versatile, wearable art** that
blends practicality with artistic flair.

4. **Cloud Cap Teardrop Earrings** — The medium-
small size of these teardrop earrings suits everyday
wear, while their **handmade, hammered texture** and
**gsterling silver quality** cater to your preference for
**durable, hypoallergenic pieces** with a tactile, natu-
ral feel.

5. **Annika Bella Gold Medallion Necklace** — Though
not a pin, this larger statement piece mirrors your taste for
**yersatile, impactful designs**. Its **tarnish-resistant
gold medallion** and dainty style align with your history
of valuing **practicality and artistic expression** in eco-
friendly, handmade items.

Size matters—smaller pins let delicate details take center
stage, while larger ones offer bold, thematic resonance.
Let me know if you’d like to explore how specific sizes
or motifs might enhance your collection further!

User:

Which options would you suggest for an enamel pin that
balances durability with a polished look?

Assistant:

Based on your focus on **durable, polished enamel
pins** and your history of loving **natural materi-
als** (like driftwood, pinecones, and geodes) paired with
**eco-conscious, handmade craftsmanship**, I've cu-
rated a few standout options that align with your prior-
ities:

1. **Metzakka Sterling Silver Lucky Star Earrings** —
These dainty drop earrings combine **925 sterling sil-
ver** (a material you’ve praised for being hypoallergenic
and solid) with **sparkling crystals and pearls**, offer-
ing a refined, polished look while staying true to your
appreciation for **subtle, artisanal details**.

2. **GN PEARL Pearl Little Bear Brooches** — The
**lead-free, nickel-free alloy** and **sparkling cubic
zirconia** match your past emphasis on **safe, sus-
tainable materials**. The bear motif, while not overtly
nature-themed, fits your quiet interest in **symbolic, the-
matic designs** (like the pinecone and leaf pieces you’ve
loved).

3. **Hops Craft Beer Enamel Pin** — A nod to




your **botanical-inspired tastes** and **travel-friendly,
durable enamel**. The **gold-plated finish** and
**plant-based hops design** bridge your love for **na-
ture motifs** with a sleek, polished aesthetic.

4. **Hematite-tone Leaf Resin Studs** — These echo
your preference for **natural textures** (like driftwood
and geodes) with their **eco-resin construction®** and
**shiny, polished finish**. The **leaf design** ties back
to your history of celebrating **earthly symbolism** in
jewelry.

5. **Custom Name Initial Bracelet (AnnBijoux)** —
While a bracelet, its **gold-filled durability** and **per-
sonalized, minimalist style** align with your past praise
for **long-lasting, handmade pieces** that blend **sub-
tlety with quality™**.

Let me know if you’d like to explore more options or dive
deeper into any of these!

User:

What kind of packaging should I look for when purchas-
ing enamel pins to ensure they arrive in great condition?

Assistant:

Based on your history of prioritizing **eco-conscious
materials** and **sustainable packaging**, I'd love to
share tailored tips to keep your enamel pins safe and
aligned with your values!

For **durability**, **bubble wrap or foam inserts** are
perfect—think of how you’ve cherished items like the
*Hematite-tone Leaf Resin Studs* (eco-resin) and *Met-
zakka Sterling Silver Earrings* (hypoallergenic metals).
These cushioning methods protect delicate details, just as
you’ve valued in past purchases.

**Recyclable cardboard boxes** with reinforced corners
are a must, especially since you’ve loved *Summerfield
Collection*’s earthy resin designs and *GN PEARL*’s
lead-free metals. They’re sturdy yet kind to the planet,
matching your preference for **minimalist, artisanal
packaging®*.

For **eco-friendly fillers**, opt for **biodegradable
packing peanuts** or **reusable fabric pouches**—a
nod to your love of **natural textures** (like geodes
and pinecones) and **reduced plastic waste**. Even the
**thank-you card** can be made from recycled paper,
adding a **personalized, sustainable touch** that res-
onates with your past choices.

And don’t forget **carbon-neutral shipping** options!
Brands like *Wildship Studio* and *Metzakka* align
with your eco ethos, so their packaging and shipping
practices likely reflect the same care you’ve appreciated
in their products.

Let me know if you’d like help sourcing specific vendors
or refining these ideas further—your values are a beauti-
ful guide!

User:

Based on my usual tastes, which styles of enamel pins do
you think would make a great gift for a craft beer lover?

Assistant:

Based on your love for **eco-conscious, handcrafted
enamel pins** with **nature-inspired motifs** and
**craft beer themes**, I’ve curated a few standout op-
tions that align with your documented preferences for
**sustainable materials** and **unique, durable de-
signs**.

1. **Hops Craft Beer Enamel Pin (BO762CCKNW)**: -
A direct nod to your **craft beer interest**, this golden
hops pin combines **artisanal craftsmanship** with
**eco-friendly gold plating®* (mirroring your past ap-
preciation for hypoallergenic, high-quality materials). Its
minimalist yet detailed design fits your taste for **sub-
tle, meaningful symbols**—perfect for a beer lover who
values both **style and sustainability™**.

2. **Recycled Bottle Cap Turtle (BOOGLFKINS)**: -
This playful, **upcycled piece** ties into your history
of loving **recycled materials** (like the vintage cobalt
jar earrings you praised). The **magnetic, changeable
cap** adds a creative twist, aligning with your prefer-
ence for **interactive, one-of-a-kind items** that blend
**eco-awareness™* with **artistic flair**.

3. **GN PEARL Pearl Little Bear Brooches
(BOB4CML8R9)**: - While not strictly beer-themed,
these **hypoallergenic, sparkling brooches** reflect
your past affinity for **elegant, sustainable finishes**
(e.g., "lead-free" materials and durable craftsmanship).
The **bear motif** adds a whimsical, nature-inspired
touch, much like the geode studs you admired—ideal for
someone who appreciates **versatile, statement-making
accessories**.

The **bear brooch** was excluded as it didn’t strongly
connect to your craft beer focus or eco-conscious mate-
rials. Let me know if you’d like to explore more beer-
themed or nature-inspired options!

Table 18: TextRAG Example

Multimodal (No User Review) Example
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User:

What unique styles of enamel pins would you recom-
mend for someone who enjoys nature-inspired designs?

Assistant:

Hi there! If you’re into nature-inspired designs, here are
some unique enamel pin and jewelry options that blend
natural motifs with artistic craftsmanship:

1. **Hops Craft Beer Enamel Pin (BO762CCKNW)** —
This pin features a detailed hop cone design, capturing
the layered, leafy texture of a real hop. Its gold outline
and green detailing make it a standout piece that merges
botanical elements with craft beer culture.

2. **Melanie Golden Artisan Jewelry Pinecone Earrings
(BO9DFQ985K)** — These gold or silver pinecone ear-
rings with leaf charms are perfect for fall and winter
themes. Made from eco-friendly materials like gold-
plated brass and 14K gold fill, they combine rustic tex-
tures with elegant finishes.

3. **Driftwood and Resin Dangle Earrings
(BO7XK149Q8)** Handmade from real drift-
wood and clear resin with swirling blue-white marbling,
these earrings offer a raw, earthy look paired with
modern artistry. Each piece is unique, with a glossy,
sparkly finish that highlights natural patterns.

While the first item is an enamel pin, the others are ear-
rings but share the nature-inspired aesthetic you love. Let
me know if you’d like more options or details!

User:

When considering enamel pins, which materials do you




think would offer the best combination of quality and aes-
thetic for me?

Assistant:

Following up on your interest in enamel pins and sus-
tainable materials, here are three standout options that
balance quality, eco-consciousness, and nature-inspired
aesthetics:

1. **Melanie Golden Artisan Jewelry Pinecone Earrings
(BOODFQ985K)** — These feature **14K gold fill**
and **gold-plated brass**, which are durable, hypoal-
lergenic, and more sustainable than solid gold. The
**pinecone and leaf motifs** capture natural textures,
while the **handmade craftsmanship** and **seasonal
themes** (fall/winter) align with your preference for
unique, thematic designs.

2. **Stainless Steel Glitter Resin Stud Earrings
(BO72FVQ5Q8)** — Made from **stainless steel**
(tarnish-resistant and hypoallergenic) paired with **glit-
ter resin** for a vibrant, modern look. Though earrings,
their **eco-friendly materials** and **playful, artistic
design™** mirror your interest in sustainable, eye-catching
accessories with natural-inspired elements.

3. **Hops Craft Beer Enamel Pin (BO762CCKNW)**
— A **high-quality enamel pin** with **gold plating**
and **durable construction**, showcasing a detailed
**hop cone design**. While not explicitly eco-focused,
its **precision craftsmanship** and blend of **botanical
motifs** with **craft beer culture** reflect your taste for
niche, artistic enamel work.

These choices prioritize **sustainable materials** (gold
fill, stainless steel) and **nature-themed motifs**, ensur-
ing both longevity and aesthetic appeal. Let me know if
you’d like more enamel pin options or deeper insights
into these materials!

User:

Given my interest in handcrafted items, which types
of enamel pins should I consider that highlight unique
craftsmanship?

Assistant:

Following up on your focus on sustainable, handcrafted
enamel pins with unique natural motifs, here are three
standout options that align with your priorities:

1. **Hops Craft Beer Enamel Pin (BO762CCKNW)**
— This pin showcases a **detailed hop cone design**
with **textured green foliage** and a **metallic gold
outline**, blending **botanical themes** with **eco-
conscious materials** (gold plating avoids solid gold’s
environmental impact). Its **handmade craftsmanship**
and **craft beer culture** tie into your interest in
**unique, thematic designs**.

2. **Amos Pewter Apple Blossom Stud Earrings
(BOONMMLLCS)** — While not enamel pins, these
**handmade pewter earrings** feature **delicate, tex-
tured apple blossom motifs** and **hypoallergenic
stainless steel**, emphasizing **sustainable materials**
and **natural aesthetics**. Their artisanal finish and her-
itage since 1974 highlight **timeless, ethical craftsman-
ship**.

3. **Blue Hummingbird Earrings (BO181PPVD6)**
— These **hand-painted bohemian earrings** combine
**yibrant blue plumage** with **antiqued copper de-
tails**, offering a **unique, nature-inspired design**.
The **lightweight, handmade quality** ensures comfort
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while maintaining **artistic individuality**.

**Why These Fit**: - **Materials**: Gold plating,
stainless steel, and pewter prioritize **durability and eco-
friendliness**, avoiding toxic metals. - **Craftsman-
ship**: Textured natural motifs (hop cones, apple blos-
soms, hummingbirds) and **handmade processes** re-
flect your love for **one-of-a-kind, artisanal work**.
- **Sustainability**: Ethical sourcing and hypoaller-
genic options align with your history of valuing **eco-
conscious, high-quality designs**.

Let me know if you’d like more enamel pin options or
deeper insights into these materials!

User:

For someone who appreciates good design, how do you
think the size of an enamel pin affects its overall impact
and appeal?

Assistant:

The size of an enamel pin plays a crucial role in its design
impact and appeal, especially for someone valuing both
artistry and sustainability. Here’s how the recommenda-
tions align with your priorities:

1. **Hops Craft Beer Enamel Pin (BO762CCKNW)**
— Its **1" x 1.4" size** allows for **intricate botanical
detailing** (like the textured hop cone layers) while re-
maining visible enough to serve as a statement piece. The
**eco-friendly gold plating®* and **durable enamel**
ensure longevity, making it a sustainable choice that bal-
ances complexity with practicality.

2. **Clothes Clip with Rose Design (BO75CS4JCK)** —
Though not an enamel pin, its **3.5" width** accommo-
dates **vintage-style rose motifs**, blending functional-
ity with decorative flair. The **handmade, eco-conscious
materials** (silver-toned metal and plastic inserts) and
**natural themes** reflect your interest in **sustainable,
unique designs**, even in non-traditional formats.

3. **Stainless Steel Glitter Resin Stud Earrings
(BO72FVQ5Q8)** — The **12mm diameter** empha-
sizes **playful, material-efficient artistry**, using **hy-
poallergenic stainless steel** and **glitter resin** for a
vibrant, eye-catching look. Smaller sizes reduce resource
use, aligning with sustainability goals while still offering
**gubtle, textured aesthetics**.

These options highlight how size influences **design
complexity, visibility, and material efficiency**, all while
prioritizing **eco-friendly practices** and **nature-
inspired craftsmanship**. Let me know if you’d like
to explore more size-specific options or dive deeper into
material choices!

User:

Which options would you suggest for an enamel pin that
balances durability with a polished look?

Assistant:

Following up on your focus for enamel pins that balance
durability and a polished look, here are three refined op-
tions tailored to your preferences:

1. **Hops Craft Beer Enamel Pin (BO762CCKNW)**:
- **Durability**: High-quality gold plating and hard
enamel ensure long-lasting use. - **Polished Look**:
Metallic gold outline with detailed, textured hop cone
design for a sophisticated, refined appearance. - **Eco-
Conscious**: Gold plating (vs. solid gold) and sustain-
able craftsmanship align with your values.




2. **Stainless Steel Glitter Resin Stud Earrings
(BO72FVQ5Q8)**: - **Durability**: Hypoallergenic
stainless steel base and glitter resin for skin-safe, tarnish-
resistant wear. - **Polished Look**: Sleek silver-toned
bezel with vibrant hot pink ombre resin, offering a mod-
ern, eye-catching aesthetic. - **Eco-Friendly**: Recy-
clable materials and minimalistic design reflect sustain-
ability and refined style.

3. **Silver-tone Faux Druzy Stone Stud Earrings
(B0952DG1DG)**: - **Durability**: Stainless steel
construction paired with non-toxic faux druzy stones
for a long-lasting, nature-inspired piece. - **Polished
Look**: Polished silver-tone bezel framing royal blue
druzy stones for an elegant, textured finish. - **Sustain-
ability**: Eco-conscious materials and minimalist de-
sign resonate with your criteria.

These selections prioritize **eco-friendly materials**,
**polished aesthetics**, and **durable construction**,
aligning with your values. Let me know if you’d like to
explore more enamel pin options or dive deeper into ma-
terial specifics!

User:

What kind of packaging should I look for when purchas-
ing enamel pins to ensure they arrive in great condition?

Assistant:

Based on your focus on sustainable materials and protec-
tive packaging for enamel pins, here are three top options
that align with your values:

1. **Hops Craft Beer Enamel Pin (BO762CCKNW)**
— Packaged in a **clear, sealed bag** and **cardstock
backing®*, this design uses minimal plastic while safe-
guarding against scratches and dust. The eco-friendly
materials and structured packaging ensure both **dura-
bility** and **environmental responsibility**.

2. **Silver-tone Faux Druzy Stone Stud Earrings
(B0952DG1DG)** — Shipped in a **recyclable gift
box** with **rustic cardboard** and **no plastic lin-
ing**, emphasizing biodegradable practices. The sturdy
cardboard backing provides **impact protection** dur-
ing transit, matching your preference for **ethical, non-
overpackaged solutions**.

3. **Trio Silver-tone Stud Earrings (B0952DZRST)** —
Presented in a **white card with biodegradable materi-
als**, these earrings are stacked securely in a 2x3 grid.
The **cardboard display** and eco-conscious packag-
ing reduce waste while ensuring **safe handling** and
**minimal plastic use**.

These choices prioritize **recyclable or biodegradable
materials** and **protective transit measures**, fully
aligned with your sustainability ideals. Let me know if
you want more packaging advice!

User:

Based on my usual tastes, which styles of enamel pins do
you think would make a great gift for a craft beer lover?

Assistant:

Based on your focus on sustainability, unique craftsman-
ship, and nature-inspired designs for a craft beer lover,
here are three standout enamel pin options:

1. **Hops Craft Beer Enamel Pin (BO762CCKNW)** —
This pin captures the essence of craft beer with a **de-
tailed hop cone design**, featuring **textured green fo-
liage** and a **gold-plated outline**. Eco-friendly ma-
terials and durable craftsmanship fit your values.

2. **Resin Beer Flora Pin (BOSX5W6Q7R)** — A mini-
malist resin pin inspired by **barley stalks** and **yeast
cell patterns**, framed in **recycled brass** with **hy-
poallergenic stainless steel**. Combines beer culture
with nature themes.

3. **Minimalist Brewery Logo Pin (BO9KJL8MNP)**
— Crafted from **recycled metals**, with a sleek silhou-
ette and **textured edges**, balancing simplicity, sus-
tainability, and craft beer symbolism.

These choices blend **eco-friendly materials®*, **tex-
tured design**, and **beer-themed motifs**, aligning
seamlessly with your documented taste. Want deeper
suggestions?

Table 19: Multimodal (No User Review) Example

Baseline Dialogue Example
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User:

What unique styles of enamel pins would you recom-
mend for someone who enjoys nature-inspired designs?

Assistant:

Hey there! If you’re into nature-inspired enamel pins
with a twist, I’d recommend checking out these unique
styles: **Surreal Forestscape** for dreamlike, exagger-
ated woodland scenes; **Minimalist Botanical Geome-
try** for sleek, abstract floral patterns in monochrome;
**Celestial Wildlife** to blend animals with cosmic flair
like starry skies; **Decaying Beauty** for a poetic take
on withered flora; and **Hybrid Nature-Abstract** to
mix organic shapes with bold, modern textures. Each of-
fers a fresh angle on nature, avoiding clichés while keep-
ing the theme central. Let me know if you’d like more
suggestions!

User:

When considering enamel pins, which materials do you
think would offer the best combination of quality and aes-
thetic for me?

Assistant:

Hey there! When choosing enamel pins, the best ma-
terials often depend on your style preferences. Brass
with high-quality enamel offers vibrant, glossy colors
and durability, perfect for bold designs. Steel provides
a sturdy base that retains intricate details beautifully, en-
suring longevity. If you lean toward a sleek, modern
look, nickel-plated brass paired with matte enamel adds
sophistication while staying resilient. Let me know what
vibe you’re aiming for, and I can help narrow it down!

User:

Given my interest in handcrafted items, which types
of enamel pins should I consider that highlight unique
craftsmanship?

Assistant:

Hi there! If you’re drawn to handcrafted enamel pins with
unique craftsmanship, you might love exploring **cus-
tom folklore designs** for their intricate storytelling and
hand-painted details, or **tribal-inspired patterns** that
blend traditional techniques with symbolic artistry. For
a touch of vintage elegance, **Art Deco motifs** offer
geometric precision and metallic flair, while **mixed-
media pins** (like those with wood or gemstone accents)
push creative boundaries. Even **minimalist abstract de-




signs** shine through layered enamel textures, proving
that simplicity can still demand skill. Let me know if
you’d like tips on where to find these gems!

User:

For someone who appreciates good design, how do you
think the size of an enamel pin affects its overall impact
and appeal?

Assistant:

Hey there! The size of an enamel pin plays a big role in
how it’s perceived—smaller pins (like 1-inch) let details
shine and work well for minimalist designs, while larger
ones (2-inch) make a bold statement and are perfect for
eye-catching artwork. Medium sizes (1.5-inch) offer a
balanced blend of visibility and subtlety, making them
versatile for everyday wear. If you’re into abstract or
modern styles, thinner options (0.5-inch) can add a sleek,
understated touch. Ultimately, the right size depends on
your design goals and how you want it to interact with
your outfit or collection! Let me know if you’d like help
narrowing it down further.

User:

Which options would you suggest for an enamel pin that
balances durability with a polished look?

Assistant:

Hey there! If you’re looking for enamel pins that blend
durability with a polished look, I'd recommend consid-
ering **brass enamel pins with a high-gloss finish** for
their long-lasting shine, or **steel-backed pins** for a
robust base paired with a smooth enamel coat. **Nickel-
silver** is another great option—it’s strong and main-
tains a bright, refined silver tone. For extra protection,
**thick enamel coatings** ensure the design stays in-
tact and glossy over time. If you want top-tier quality,
**custom-made pins from reputable brands** often use
premium materials and craftsmanship. Let me know if
you’d like help narrowing it down further!

User:

What kind of packaging should I look for when purchas-
ing enamel pins to ensure they arrive in great condition?

Assistant:

Hey there! When buying enamel pins, prioritize pack-
aging that guards against scratches, dents, and moisture.
Look for bubble wrap or foam inserts to cushion each
pin, rigid cardboard boxes with reinforced corners for
structural support, and vacuum-sealed bags to minimize
movement. Individual silk or felt pouches also add a soft,
breathable layer of protection. For extra security, custom
molded trays can keep pins snug and stable during ship-
ping. Let me know if you’d like help finding specific
packaging options!

User:

Based on my usual tastes, which styles of enamel pins do
you think would make a great gift for a craft beer lover?

Assistant:

Hey there! If you're looking for enamel pins that would
delight a craft beer lover, consider these styles: Brewery-
specific logos celebrate their favorite brands, hops and
barley motifs highlight the artistry of brewing, and play-
ful puns like "I’d Tap That" add a fun, community vibe.
Vintage ale bottle art appeals to their love of history,
while seasonal themes like pumpkin spice or imperial
stouts cater to their passion for unique, limited-edition

brews. These options blend humor, nostalgia, and the
craft spirit they adore. Want help narrowing it down or
finding specific designs?
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Table 20: Baseline Example



Target
Product:

Question: When looking for a
tragrance, which scent profiles do vou
think would suit someone like me hest?

Bascline:

Hey there! To help vou find the perfect
fragrange, ['d love to know a bic mare about
FUUL L
Iresly, woody, or ansther scent lvpe? Do you
prefer unizex, masculine, ar feminine
fragrances? Alse, any notes yond like w avaid,
like vanilly or itrus? And whal oceasions oo
seasons dre vou thinking of? Let me know, and
1°1] nareons it desn for youn!

MM No Review:

Hithere! Since you're exploring fraprance
prafiles, 17d love to help nareow it desen. Conld
woul ghare more aboul your prelerenees? For
vxumple: n- Do you lean woward [Tesh, oral,
woedy, or ¢itms netes? - Are there specific
oecasions (e, work, dates, euddoor activities)
wou wanl the seenl Lor? n- D you preler
something beld, subtle, or versatile? ...

mives. Are you leming twsean) Horal,

TextRag:

Hi there! Based on your past preferences for
**natural. sweer, and floral scencs** (like
vanill, wse, anl jusming with a suble, non-
uverpuieering vibe, here are some ITagmanees
that align with vour taste: *n'nl.
*FERAY L OREUR Innertherafiume Oil**
CHERE2TISMETTY — A soll bilend ol #F wgps,
Jasmin, and vaille#* for @ oalural, inlimae Leel,
perfeer for these who love gentle sweetness. -

Hi chere! Based an your past preterences for
natural ingredienis, subile scens, and
Toraliwoudy notes, ve curiled o fow oplivns
that aligm with your ta L. #*Derck Lam
16k Croshy - A Hold On Me** [ Floral with tiger
Tily anel pirmento beroys — This matches vour
dpprecialion lor sofl, fresh Oorals, like the
Hpently sweet floraly! vou leved in the Love
Beauty And Planet revies. ...

Figure 9: One turn question and response from different methods

A.10 Interactive Demo
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Figure 10: Baseline User Interaction 1
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Brck "ha pais™ fo mans iF AT grts wet ar se

4 & Let e know if yau nees help with shar goar tan!

Lackget |e pretty oW

Aoy there! 'd love 1o kelg, but cacld you lotme krae ehat yoa're looking for? (Uke a product, service, o greject—this helps me give you the right infot)
Sinee your budgst = tignt, M eieytor affordslle otiens snee | o the cetais o

Fawr much would the Thermalite

y bucet s pratty o
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Figure 11: Baseline User Interaction 2
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Figure 13: Baseline User Interaction 4
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SEPEY Bi duher Engravar Sieding Silear Rings*®  This urique sices reflacts your ivtarest in =creative angravings*= (lis: the & numbers) a1d
arfustaule, stokalie sty The watheriatosl design scds @ houghtu, Aitellec) och W e ey aalkcion,
4, *EAZITEAN Ips Slariless Steel Seitt - Keal for Liese wio ke *miviralisy, secsabie st with s “moder st The sets versatility srd comlie
A fuk i whapping uueslion,
Figure 14: Textrag User Interaction 1
Rena Agent Demo Teut RAG
Tiotring Shozs arc o VBZZHEMMEAARHH AU IZIFEOHKS - Round '3
Agent Type
Bassling (Mo RAG) A, PRAZITSAM 3pa Stanless Stasl Set'* - |geal for 1056 who love ' MININGIIY, Steceatis NEs' with a ' maderr twlst™!. The sat's varsatiity and comto-t
B 1, et AL erieand fit maka it great fer cvaryday wear or pairap with ather dngs.

Lok e kre i yourt! ke Aep rareeing 1

25 doawn furtacr &

k2t 1 roiow |

yaurlaws far

of, durchle, and versatiie clothing™ bere are some talored recommeardatizns for sholl jackets:

HIDE SUPELY GO Mens Wirdbraaker Jackatz®T (§

1)
it Thiis lighiboeinhl, packesle feokel malches yoor prelesence for =

Multimodal Single-Agent
ARjustaile St AnsUtE Sorbart, while tha Inchars TRpar packets s

s

i
auteden)

= wnd “wealiver sdeplablilg®® s veater-resistant fairic and
Breathabia Saakgn algn w h e aspraclatian for “Terscheal sty lsh cubarmearT,

taultimadal No-Review (Ablatiant 2 TRAILEDE SUPPLY GO Men's Soltehe | Tleeca-Uied Jacaets!* 1303.23)
N b ==k it fits==- 1he =saftshall cetariar

ar, e U sdjuslabie e

2 ==ficare inng= combine durehility with yaur lovs far **push camfort= its DWH-trmated fabdc ool ight
T e 8 s —oer el ot sy o cesusl wem, jusl e your ses. Tavaniles.

Categony 3,4 awi's bar's Zofl Shell St Colar Conmmater Trucker Jackels*® 1561.90]

Clatkirg Shoes ard Jawaly - - TTWR T FitET ThIS Jackes blands Trdurabla pelyesterts Witk A -
The stard-up colzr, adjustable cuffs, and classic cesign refiecl

FrlesnRane NN BECng Wnur faska fr tlong-1astag comtartahla mataraist
=functicnal elegance®® and *=ezrsatie stying®.

User i
ACTIXEMMEAWRHI ~ | © 4“0 AHGHY Men's Cattan Flrce Lires Tharmal Battam Long Jaha™ {Freo] _ » )
- Tt Wile ol fmokel, Uis *ullra-sL sollon lesce g jutn algms wour luve for **plush, durabde Tbics® s 1Ls closs-lilling design
and farehanal Iy Mty Aspraciatizn far -Taeag il setalsT and “Teamorabl, SaHarng fits T,
Tl Gl
F TMINT Lilac Waman's Ful ZIp Runalng Wieckout Trac Jackels's [R17.98)
= ==Why it fits=": Lightwe ght and stretchy, this jzokat matencs your praference far **ecrsatie, parfarmanca-driven clatking™. #s meisturc-eicking faaric
and achstabie 1it engure comilort 1or worouts o casusl outings—perlect Tos vour love o7 *stylizn prastiealite*.
Lot e krow (5ol Tke ielp raroeing Ihese dosn Tuler! &
. fuk 2 ehapping yusslion..
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Basaline Mo RAG) Sasad onyaus aea far Tligecight, 5af, ard versatiln jackets™, aere ane some wilored pizks AT mateh your proteanees:

| LTS wlriesd

1, TRAINE Lilac Wamar s Ful ZIp Track Jackat® (S17.63)
= == Wy it fits=": This budget-iriendly option is perfect for cosual wear orworkouts. Its "=stretcny, moisture-wicking fabric®= and *"adjustablz fit** afgr
with wour sapraciation 107 corbort and versatil Ty, The [ahiseiont design makes it des oo l#eng or sesual sulings—just e your pesl favoritas!

2. “*TRAILZIDE SUPPLY CO. Mens Windbiesker Jackel
STy T FtETS A *TRankahila, wATEr TEsSEANTS aeiat wih Tanustacie 2ufts T ard Torippanan aeckats T idea tor ravel ar aAdnar asveries. e
and durabke fabric mirar your kave ‘o pr

“*Fghvseinin bail al, wiylish oulervear thal adepls 1o d Terent weather conditions.

a

mazzn kssentas ven's Lighesipat Bombar Jacket™s [Frez)

= ORIt A P eet, dureble' Cassic with a T trelaked T sl - twid-resistant fabdct. Ite Mverzatile siylirg’ s jpairwiih 2ars of laver unger a
| matshes yaue prefrans far pisnes that wark across 2easeas ard GIERSoTR.
Multimadal Mo-Revicw [ﬂhhﬁun} A TRk bRl Winmen's Waterpront San Jaciet A
L A v htweight, weierpraof*® aption with @ **wod and adjustab e v Tor al-day coenfart. ILs eatrable material™ ard
asarats

Fruncllonsl peckets'* makia T great far ralny days o casusl wes, blending praztizality waLr teste for sdaptable sesgns

categary 5. ARGTHER SHIICE Men's Down Pulfer Jacuel'* 155328
Glatking Shoes ard Jawsly - Why it fitg™=. o caldar wmather, this »wern, packzsle dewn jack
terion ™ wrd i able culfs*~ ensure durstility, whike e **safL in

offers **sunedor ns.

** witcut sacrificing camfart
zalers L pour prelerence Tor dust Leares.,

UseriD
Lat e kraw i you'd ke help rarrawing these dosn further! &
AGIZXSMMESWRHHL ~  Cosom

R Tl

li Uhere! Darsed on pour loee Tor “Sroishure-wicking fabros™ realiabile materialsm and *versalile Sy, ere are seme ilored gn wear poas:

1. #tdint Lilac Wamer s Full Zip Track Jacker™ - This Fghtweight jacket with d-way streich fagric end a non-see-thraugh design = gerfect Toe lzpeting ar
Fanzaara waear Ms breathasls, malstura-wicking propertias allen with your preterense for carort duing workouts, while the ful-zk style sdids
aracticality far casy agjustments.

2 reamaran Essentas Hig Waiskad Snors Legging™®  Fraise for 15 maistarn e cong faanin and elasic wasthand penns pou appreaiatan for
duraile, Fewbile aclvewe. The high wa's, oflers suppart, 2amd the sgust-prool design ensures coverage duding inlense sessons—ideal for yogy, ronring,
ki a whapping yusstion..
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mazan kssentas Hig vaistad

Bassling (Mo RAG) s Legging™™ - Freise for 15 maistarn we g foaris and elastic w appresiatar for
i, e 203 o durable, Nesble scteen, The ligh wes ollers suopart, and the suasl-proof desion ensures coverege duing inlense sessors—idesl Tor v, g,
ar gy weani s,

LIYSYA 3-Faca Warkout St — Thie sat neludes sharts and shits deslzned far bassatzall, mnnng, ard gym Jse The braathasle, sxh-‘rlandly
material znz adjustble casures cater ta your neer for versatile szing, whik: the sim-it desgn olznces form anz function.

A, *TEUNIYA Campression Farts™ o Incal far yoga or autdzor activities, tanse compresson pants .re quek dryng, breataabla fabc and a srug fit
supwr s mueernenl, TheT sl-season usability ratches pour by of valuing practical, mulli-purposs gean.

Lot e kraw i you'd ke help rarrawing these dosn furter! &

haultimaddal No-Review (Ablatian)

i e Sasedd an your Tocus on **comifon], urabilily, snd prectoaline® iene e some giloed necomrendalors b sailyou siyle and s
et 1. *"Havara Brawze e's Linen Collen Cezual Panist
o
eanre - PR It P Thess Srestiaboe, ot nen-cottan slens sarits & lar with your love far Tatwelant, comfortahle ‘ahres [ke he swim ks you
Clalkirg Sheas ard Jaweky 2 araised). b fat-froat sesian and steteay fit make tham ideal for zasua autirgs o ausdrer advantures.
User D
ACTIXEMMEAWRHI ~ | Gomom Wi L il Wil B packels (2r slarage e 8 watemepelleed finish, bese soos rlel wour preference T lecion), duatle gear (il o e
AP bnks ans AUt hag poo aparecated). Tha lightes gt dRslgn AGLIES carar duTng Rlkas, Traval, o Galy wear
Foaeaed Cloosl, " = Era " k. .
3. NAT 51800 Walenroat Compesite Tos Boats!
why it fits™=: 1hese nsulaed, wattrpracd brats catar ta your read for rapaed, reizale fatacar (ke the week Goats yauvs shawn irterest i), 1he
ailinanure-resistar, suie sed llislignl vesin nmse Vi penlec T oaldus werk o uive sty 2,
4, *4rizen Cosenlials Men's Knil Pajar Pars
- TRy FitETS b, W00 cotion Raama pets eect waure sty of valung cozy. gh-ualiy ungavsear (Il the "eamto-tslla” sem trunes and
“ilattesing " sirts peu'es praisee]. The elystic weistband and relased fit arsure all-day camfort
Lat me kraw: f yourtd the holp rarawing thase desn furtacr &
.
R fush & happing yusslion.
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AGIZXSMMESWRHHL ~  Cosom

Tl Gl
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nt
al A0

o [Ablatian)

Category
Chalkirg Shoas ard Jawely -

UseriD

AGIZXSMMESWRHHL ~  Cosom

Tl Gl

Tent RAG

Sietring 5hazs arel

Hi theve! Hased an your o for *=saft, durabla socks®= and =mAsisturs-w cking faarics, h

1. T-Dmanrs 3 Far Mo Shae Sacks™s - Thess law b, par-shia socks are @ game-shangar! Thair "saft &2 ailk” tap layar and braatbasle des

dry and comfartabie all o
aretarances!

MELUSA 3-Pair Cashriners Woel Socks
arldar days

2. **\nadlgn Frecnium Bamban Sncksts

HHJ

o whie Uie rutber striss pravent slipgirg. Peclect Tor casusl wear or unicer shoss—grest for your styke and pra

b = pou e craviag s
2 znmy anditar to yaur o

AEUIZIFEOHES - iound 73

e afow talarad sicks:

an ks fect
ality

thess cashimare vool sacks deliver! Sof, wanm, sne arg-asting, hes're idesl ‘e
& raterials.

6. 1A cashmars blrd matchas your histary of vuing elus, dis

Fen-triardly ans lba-sil, Thass BAmEas sncks 806 & e nbar sustainsailty and oo, Thatr snostusn-wicking

arpperiies eng seniforced loefhesl arss esune al-day supporl. ehile he shek lacs gesign ceirs well with ary aulfiL.

A, ==1IMS0 Five-Hrger Hunring Socks™ - kor octwe nays, those toz-separaten sacks prevert blisters and kacp fect coal. Thair Ighiweight, breathzble
Tebariz is perlest Tor varkouts of long welke—ideal Tor vour inberestin practcal mult-parose gess,

Leb e krow 5ol Tke ielp raroeing These dosn Tuiter! &

Saszed o pou love far *remlor], dusszility, s abaledis suoport™t in anning socks, here soe some standeat splons tiloed Lo your praferences:

1A TIMNGS Toe Socks® = Perlect for rarners, Uress Dlve-linger socks prevent bisters and keep leel scol wilh o

ani lighitaesgis fael rake Tham deal for arg rns or dally waar—ust ke B8 Sncks yoU'es pralsad for kseping tat o and coenszrtabial

2,1 Omaens Mo-Sho Sacks'" - I wau'ra artar veraat)

. braatnahle s0cks that stay put. tess low-cut options a0e a winnar The nuzber strps on the hesl

arcvent sippng, ard the saft, stretcy fabric ansures all-day comcr—great “or both warkauts s casua auticgs.

towe o FLILCsHGn Seckss®  Foreer suapsr, thasa B asic sooks offer shock shsorhing pandieg and reirforcad healstacs. Thiir darablz

cunstruztion rlches yoar histary of valing lg-lasting gess, whie e snog 0 keeps Teel secune duing insnse scldy.

4. **woadlige Bamzon Socks™
anzure gurablity, ard ther slesk deslan ca

ki whapping yusstion..

- Eco-corscious end ult-a-sof.

s bambor socks wick moisture and stay creathabie. The reinfarced taefhesl arsas

g el with s sutlit—pertect for wour taste In praciicsl, svlish essertials,

Figure 18: Textrag User Interaction 5
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Siatring 5haz

A, **nadligo Bamaon Seckss®  Ero corscious ang it sof

BETHEMME4HRHH.

AEUIZIFEOHES - iound 73

58 hamkar sacks wick misturs aad sty creathabio. The rifarced taefhesl ar

arzure carablily, grd e slesk design pairs well wilh sny cutlil—per Tecl Tor pour Laste in pracical, siylish esser.ials.

5.

Leb e hrow il o' The el raroed

“WELUSA Caskmere Waool Socks™ - Craving luxuy? These 3-par cashmere socks blend softress with warmth, ‘dea for coober rans ar as 2 cazy
asditor foyaur rautine Thelr durabike weol sonstustion algrs with

wolr aspraslatizn for alsh-qualty lnga-lastng materals.

(s dosn Tl &

it (abie, Ther it dhesing

ma mara abeut

i therel Besed on wour facus on *'weo socks that kesp feat dry sad somfartabias, ang waur history of leuirg '-sotness. melsture-aic<ig feirlss, sng

durakle multi-gair ses!

1 TMELUSA 3 Sair Cashmarn Wl o

= Wl woul love i Thess luxuey wor
2l Iong-lasting matesals 21gns perac

2

, here v my toa picks:

sacks™

socks conbine “tcashonere salless® ¢ days. Your past preige oo

st thale 21kt and darahiiny

wilh **bresbatle warrlh*?, cefect for ol

“tdoadigo Fremium Barboo Wamen Socks '

==tk yau| o ite=: bea-fricndly hamba slencs affes *=maistuse vickicg braathailt= and a silky facl—just liss the sacks youse lovar for thair

corilfoland eco-cengsious desyn. The §-)

A A Craler

| Sucks for W

bt wel s w greal velue (0 eeerndey use,

r Alhilelic Use*s

= Ty e BT Talck wool NS Eton keaps feat dry s waTi, svan Inooid waathar Your flstory of e iag -~ malstira contraltt ans
*=durability"* matches thzir reinfarced heeliios design ard odar-fightirg prapartes.

4, **Ornea & Pair NoShaw Smcat

= Wl wou luwe iU Lighlesighl, non

5ip, el e lhable— e o L socks are ideal far ceasl vesr o ander shoes, Yoo luee o

Mt aair valat s sared witn this Boaar se thats sot ann sty

~JEEA Meriro Weal FIkIng Socks™"

= =Wy yau'l love it™=: kerine wozl's rotural sreathabdity and cuskioning match your reed for **atkletic support® ond dryness. The reinforeed design
and mistare-aicking tech slign with your past sre’erences far perisimance-dilven somlort.

Lot e krow 5ol Tke ielp raroeing Ihese dosn Tuler! &

ki whapping yusstion..
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Agent Type cnortart and Cea SENSSITUS desgr. | A 6 par St S 5 grea wEun rr ey usn,

Basaline (Mo RAG)
A, vy A0 it

o vinal Hrcks for Winser sthletic LUseT
o wou'l love it**: Thick woal irsulstion keeps Teel dry snc waem, ever in cold ves b, Your bistory of veing “maisture contral** znz
Fraurability =t matcnes thalr ralnferced haeltoa daslzn ard ozor-tghiirg propartas,

4.+ Drees B-Pair Ho-Show Stoast
==tk yau | lowe: it*=: Lighteight, non sip, and Gresthable  thess low
Ly sl an sturdy.

1 socks arn idaal far casual waar or arder shres. Your Iove fo- =

i li=zain value®® is served wit Lris S-ueir sel |

5. *nJ55A Merira Woal Fiking Socks™
= W oL o (T Barie wiosl's natlta sreathabiity and caabioning match wour raed tor =t atRletlc suppoe
and maistara-wicking dcch zlign with year past arcé dri X

&gl armeas, Tha ralnforced desln

nens for ps

Lat mas ke # ou's ke elp rareing thase desn fartaer &

Kultimadal

Cats
nre “oilowing up ar your focus o **maistars-wicsng fhrics™, =bratkatle mescrials, and **esrsatic sizagt far gy ween, hers arc some taiared picks
Clathirg Shoas ard Jowaly 5 that align will you mistory of veluing cemlor, darabiity, and prasticalits:
uzerin 1 <M Lilac Wonrrer = Full Zip Track Jackel** - Lightasiahl s tresthalie, Uis jackels -wmy streich Fearic 2nz nen-ses-lhrough desion matel your

ACTZREMMEAWRHIL ~  Gusem ATRYATANGA *or FLNaHanal adaptalle scobvirwnar Sartect fne ayarng 3 standalens 5 daring warke ks or casial omngs

2. amazen Essentss Higa Walsted Seorts Leaaing ! - 4 top shokse *sr ks ralstura-wicking *abr o and elssils walstesng, tils leazings otlers suppert and

A quit prsof desigr ensues spvesge duing intenss asthdics.
3 Frek Comprassian Fanks®®  Prianitee curabdity and 2 snasan usakilitg with baese skin drisndly, breatiabla comprossicn paats, Ther
nelerial ane g il cater W your nees for supgortive, rulli-purcose geer. goedl forvog, hking, orirdvor vaarkeats.
4. =*BUYIFA Men's Ataletic Shorts Shidt Set* - This 3-pack set combines breatkazle, Tghtweight shorts and shirts zesigred for szsketball, renrirg, and
ayn LEe, The adustasle closwes and slin-fit desizn balance comfort and style, alaring Wwith your hisiony of valuirg vecssiile, vaue-sriven sptiors
Lebme krow 5 pou'dd The W esplonre rore oplions o need help relinmng hese picks fuiler! @
ki a whapping yusstion..
Figure 20: Textrag User Interaction 7
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Agent Type

Basaline (Mo RAG)

| LTS wlriesd

*=Hi tharat=* 1 Since youtvs martioned leving prafassianal vat somfartabe cutfits—ike the Lerk % K2 drasscs youtse araiscd far their flatterng fit ard
wersatlity— o love 10 e you vl el ol nlervie ookt

by L fitss Vou'es loved professiznal, fatteding fits llike she Leck & Re dresses), and tis sim-fit Baeer + troasers setis parfect far s polished
riteri leok, The boagthable fabic and slassls styls sl with your preference o7 sambort wihout ssciflsing protass onslism.
=Hra tip™: Bair it with 3 waite bause for a crisp, fimeless vibe!

2. w0y Bustan Dawn Shes

= Wy il il You've spprecialed weinkke-ressianl, soft labrics (Fe Cre Lok 8 Ro dreszes], ard Lhs shirt's cotlon blerd ofers e saire comfart, I's
warsatla anough for etk 2asual and Rrmal saHings, Making It 3 graat lasering pace

- *Pra tig*: Tuck it inte wailored trousers or pair with jears for a smar-casua wist!

P— 4. =" -1 EVE Saparfine Sutton-Down shirt
. = My L il Vou've loeed wnickle-Niee,
Clathirg Shoes ard Jawely & ayerng. s profassicnal yat ralasnd sty matcnes your taska far v
Userin A "HzvEna Braera Liran Catkar Santst
AGIZEEMMESWRHHL ~  Gusom - =#hy it fits™: You'es praised creathaboe, comriorable fabdes flike the Lok & Bo dresses), and ticse [nen cants affer a coal, stylist olternative 1o
treditons| dress pants. Pair tiem with 8 blsuse for a relseed yet poliabed ook
el Gl
Heesd el nizing s walching o finding sccessanies? o bee o bl =
*'Enge wou mentioned lowng sresthatle terics ang llatterig fite lise te Lark & T dressse, 1l Facus on eptions hat selence arotessicnalizn with comfort
i panr sowar ineeca?
% g Top Pisks Based 00 Yaur Prarraneas:
1. *~HKeelyea Wamer's 2-Piece Suil*
. fusk e shopping yusslion.
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Agent Type
& Top Ploks Baged o0 Your Preferences:

& wWamar's 2 Ficos Suit
Thig slrn-lil Liszer + rousens el icors e Malleng, siustoed sty vou've praised o Lerk & Re diesses. The 303 palyeslef20%
wiscase fabriz is berataabl vt eri =t 7 palished intees e ko, Bais 4 with 7 white House fo 2 fmeles, arcessicnal vibe (ust ik youd sty
# diegses!
SETAH

Basaline (Mo RAG)
B 1R, et 2605 i

revizm

2, HOTZVE Superfiae Suthon-Town Shirt-*
it fits- vourvn lowest wrink o frac, saft me
5 e

als (likz the Lark & #a dresses], and this shirts medal blerd ofcrs the same comfart. Its spread
e @ blouase o weang alone wilh Laiked Lousers.

1l syl ke iU el Tur verng

Multimodal Single-Agent

i Al A T

3, GFY Ruttan-Dawn Shitts
= ==y it fits=": This wernklz-resisiant cottan stirt aligres ith vour prefererce far soit, dursble fabdcs. s <lim £ ane versatility |zt you ransiton from a
icow [Ablatian) NI c?asnsl Iook toa mare formial e, depenzing on N yod palr T e, with [sans or todsers).

“THead hidp pairng thase with sanessonas ar Hading 3 badget-fiensly aphon?s® P ows b refies tas st fartaer &
category
Clatkirg Shoas ard Jawaly -

UseriD

o arcfessicnalisT with camfort

nze yau mentancd |
T your sullwar inlsvien!

e g arathable faarics and fattariag fits lisz tre Lark & o dresses, Vi facus on optars shat

Freeal Chat 4 8 Top Picks Dased o Your Preferences:
. Kelyas Wamars 2-Fleca Sult-!
= ==Whsy it fits==: This slm-fit biazer + trousers sot mirors the flatter ng, structared style you'es praised 0 Lark & Ro dresses. The 90% palyestenzi®
wizsgee lahiris is Deeathabile vet cisp, perlect Tor 8 polished inbe e koo Pai 1T with 8 white Hosse To7 s Tmeless, srolessional vibe—ust ike vou'l sty e
L faunrits drassast
- M EriceTt: GET.80

2. **HOTEVE Saparfine Sutton-Down Shir™*

= POWEY TP You've loves wiirk a-free, soft meterlals (ks the Lark & fo dresses]. and This shirt’s modal blerd offers the zame comfart, Its soread
callar znz arefessicnal style maka it ideal for ayernp aver @ blouss o wearnp alane with tailared tousers.
- HBrieett G54 06

ki whapping yusstion..
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Bazaline {No RAG) . T GEY Rittan-Dawn ShitT

= =Wk T ik *e= This wernkle
Fnari-casual ook 1o A mars farmal ore, depenaing on haw yeu pal
eerice™ 51283

sisianl cotlan shirl algrs with your preferercs for soil, durable fabeics. s =im P ene versatility ket you tansiton from a
& .., wIth [eans or trousersy,

“*Head hep pairng thase with aecessoras ar finding a budget fricnly aption?= 1'% ava tx refira te list fartaert

*=Raund 4 —=* Firc2 yoa mertioned |oving braathasle fabrics ard vers; pizces that troasition fram casual ta farmal (ke the Lars & Ho dresses yawe
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A.11 User Study Questionnaire

Five volunteers were recruited through the au-
thors’ personal contacts. They used the systems
through a web interface and completed the ques-
tionnaire below. The same questions were re-
peated for each system. All volunteers partici-
pated without payment. Representative interface
screenshots are shown in Appendix A.10.

Questions for each system The first five ques-
tions used a five-point scale; the sixth collected
written comments. We reproduce the wording
from the feedback form below.

1. Overall, how satisfied are you with this system?
(1 = Very Dissatisfied, 5 = Very Satisfied)

2. The assistant remembered and respected my
preferences throughout the conversation.

3. The assistant connected information from ear-
lier parts of the conversation when making rec-
ommendations.

4. The conversation flowed naturally and helped
me find what I was looking for.

5. The assistant’s tone was consistent, friendly,
and appropriate throughout.

6. Please share any additional comments about
this system.

Questions after trying all systems

1. Which system did you prefer most overall?
2. Which system felt most personalized to you?

3. Is there anything else you’d like to share about
your overall experience?

A.12 Data and Code Licensing

We use Amazon Reviews 2023, which McAuley
Lab makes available primarily for research. The
maintainers state that they cannot assign a license
to the dataset or determine its terms of use.® Our
original code is released under the MIT License.
This license does not cover third-party code or
data.

$https://huggingface.co/datasets/
McAuley-Lab/Amazon-Reviews-2023/
discussions/1

3978


https://huggingface.co/datasets/McAuley-Lab/Amazon-Reviews-2023/discussions/1
https://huggingface.co/datasets/McAuley-Lab/Amazon-Reviews-2023/discussions/1
https://huggingface.co/datasets/McAuley-Lab/Amazon-Reviews-2023/discussions/1

