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Motivation & Research Questions

4 @ Positive Users @ ) 4 @ @

User 1 Profile User 2 Profile User 1 Profile User 2 Profile

Negative Users

® | am bloated.

® I'm too short. L

VO ThaTTy Ways

®| like to eat skin of the apple. (1)) eat junk food.

J [@Mv brother and | have red hair.] \[:2: | don't eat green eqqs.] [
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(1)l also enjoy cooking.
\ (2) have four lovely sisters.

® I'm not exactly the healthiest person, and | am short,
too. (1)l eat junk food all the time.

@ (DAlso. cooking is my favorite. Do you have any favorite food? @

Well, I'm a bit unique eater. ®l love the skin of apples.

Really? | would have thought you'd be one of

Wow! that’s...interesting. those super healthy people.

Do you have any recipes that incorporates it? ® | _ _
Actually, (2)| can eat anything, but (1)especially love junk food.

@

No, | just eat it on its own. | like the apple skin’s unique

red. ®lt'sthe same color as my brother's and my hair. I don’t even eat junk food, but | don’t know why ®I'm

so small ®@with a belly. | wish | were as tall as you.

That's great! (2) | have four lovely sisters, and we're all very
close. I'm sure you and your brother are the same way.

| think we will grow taller and become slimmer as we get older.

 Role-playing prompts that inject user personas markedly boost

personalized dialogue generation.

* Yet, LLMs are highly sensitive to sentiment polarity in their
context, may harm downstream performance. However, the effect of
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« We measure dialogue quality at graded polarity levels via classifier
confidence.

* Personas with extreme polarity yield higher dialogue quality.

» Positive polarity personas achieve the best quality.

persona-level sentiment on dialogue still remains unexplored.

How to Make LLMs Robust to Polarity?

Model Strate Consistency Coherence
 We figure out positive—positive pairings produce fluent, consistent 8Y | Cscore Contd. G-eval | PairEval G-eval
whereas  negative-negative  pairings  spawn Joint 0371 1501 415 | 270 450
contradictions with several toy examples. Turnbased | 0609 792 414 | 279  4.56
These observations lead to two guiding questions: ([aMa3o| T | 000 WS 4l3 ) 2is 46
> RQ1. Are LLMs sensitive to users’ sentiment polarity? tdse. | 0597 809 413 277 4.6
> RO2 If h ke LLM b laritv? + c-asc. 0.617 7.39 4.21 2.79 4.677
Q2. If so, how can we make S robust to polarity: rsap. | 0688 656 418 | 278  4.59
+c-sap. | 0.717  6.07 4.25 2.84 4.68
] ] Joint 0470 11.68 4.32 262  4.36
Experimental Setting Tum-based | 0557 1045 402 | 265 460
+ asc. 0.557 1045  3.99 269  4.69
Qwen-2.5
i i . ] WCI-L. 1 :
 Polarized Profiles Synthesis: Keep ConvAl2 personas with tdsc. | 0535 1099 401 1 267 4.69
: s : : L + c-asc. 0.570 10.07  4.08 2.69 4.71
sentiment =2 0.99 as Positive or Negative and build Positive (all + sap 0771 807 458 ” €1 163
positive), Negative (all negative), Mixed (duality) profiles. fosap. | 0774 749 459 | 269 477

exchanges,

Generation Strategy. One-pass dual-profile joint generation

Evaluation Criteria: Consistency and Coherence of Dialogues

Are LLMs Sensitive to Users’ Polarity?

Joint vs. Turn-based approach on original pair configurations.

Turn-based: ascending / descending / center-out polarity order tests

Light sentiment-aware prompt toward negative & neutral personas

Turn-based + center-out + prompt minimizes sensitivity

.. Consistency Coherence
Model Pairing C 1 q — 1 — — Model Strategy | Human
score T Contd. } PGapy GevalT|Perp.y Q-DCET Pairfval? Geevall | Consistency Coherence ¢ Human evaluation results

Original 0.391 14.33 .43 4.28 5.31 3.14 2.79 4.39 - . .

Negative | 0.444 14.71 -0.27 4.27 5.33 3.01 2.74 4.57 Owen-2.5-3B Turn-based .80 2.40) corroborate our flndlngs.
LLaMa-3.1-8B Positive 0.428 9.83 -0.46 4.44 3.40 3.17 2.84 4.65 o + C-sap. 2.27 (o4 2.43 (z003)

Mixed 0.396 13.95 -0.34 4.32 5.37 3.09 2.77 4.51

Opposite ).352 13.62 -0.32 4.20 5.30 3.09 2.°77 4.47

Original ).392 15.33 -0.73 4.50 7.05 3.06 2.69 4.34 o _ ?

Negative 0.520 13.48 -).80 4.55 7.36 3.07 2.67 4.27
Quen257B Posiive | 04 B8 09 467 | T4 3l 275 4% Why LLMs Sensitive to Polarity?

Mixed 0.404 12.99 -0.82 4.45 7.09 3.03 2.770 4.43

Opposite 0.409 12.58 0.77 4.33 7.13 3.02 2.67 4.24 o

Original | 0555 1061 095 438 | 598 3.11 2.66 4.11 o> — .

Negative | 0.778 993 097 436 | 1727  3.11 2.61 3.95 Positive 2601 Pairing | Persona | Dialogue
Ministral-8B Positive ()0.595 5.78 -1.15 4.51 5.80 3.16 2.67 4.21 _

Mixed 0.651 9.65 -0.80 4.43 6.06 3.10 2.62 4.01 Negative 1006 Negative 1.71 2.67 (+0.96)

Opposite | 0.540 1048  -0.81 4.27 5.88 3.08 2.62 3.92 Positive 4175 4.52 (+0.27)

Original 0.391 16.10 .69 4.33 6.47 3.09 2.52 3.91] Neutral (waek) - 2429 -

Negative | 0.423 1357  -0.80 4.35 6.06 3.08 2.39 3.77 . e T - T - Neutral 3.06 4.09 (+1.03)
Gemma-2-9B  Positive .465 7.58 -0.90 4.45 5.83 3.16 2.56 4.07 # of Personas

Mixed 0.383 12.86 -0.77 4.39 5.62 3.08 2.44 3.85

Opposite ().322 13.41 -0.64 4.19 6.31 3.12 2.42 3.81

« Scarcity of negative expressions in the pretraining data
P_03|t|ve—p03|t|ve pairings _yleld p_ersona-rl_ch, coherent » Post-training practices bias toward positive outputs, leads confusion
dialogues, Wwhereas negative—negative pairings cause
contradictions; mixed pairings sit midway.
* Original and opposite-polarity pairings underperform, claiming the CO“C'USIO“

need for sentiment-aware profile tuning.

Dialogue quality sinks with negative or neutral personas, while

positive personas remain fluent and consistent—making
sentiment polarity pivotal.

Model Pairing Human
Consistency Coherence _
|  Human evaluation results
Original 2.36 2.01 b t findi
Qwen-2.5-7B | Nesative | 2.40 2.12 corroborate our findings.
Positive 2.51 2.30

* A polarity-aware, turn-based strategy that orders and instructs
personas restores the coherence and consistency lost In
conventional generation.
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