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[Abstract]

Empathetic Response Generation aims to produce appropriate responses by understanding a speaker’s
emotions and situational context, and it requires a balanced integration of affective and cognitive
empathy. Prior studies have selectively addressed emotion recognition, situation/cause modeling, and
empathy strategies. Recent retrieval-augmented approaches retrieve examples mainly by semantic
similarity and treat strategy selection as a separately fine-tuned classifier. In this paper, we propose a
RAG-based framework that extracts emotion and situation from user utterances and performs two-stage
retrieval, consisting of situation-embedding-based initial retrieval and emotion-based filtering refinement;
the empathy-strategy labels of the retrieved examples are used directly as few-shot context, without a

separate strategy-prediction model.

» Key words: Empathetic Response Generation, Retrieval-Augmented Generation, Emotion Recognition,
Empathy Strategy, Large Language Model
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I. Introduction
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II. Preliminaries

1. Related works

1.1 Empathetic Response Generation
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1.2 Retrieval-Augmented Empathetic Response
Generation
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1.3 Automatic Evaluation of Empathetic Dialogue
and Comparison with Previous Studies
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Table 1. Comparison with Previous Studies
Retrie
Study ApCp(rJ(;:ch Emotion | Situation Setg?/t val
Based
e, | e o
(EMNLP o v/ X X X
2019) Speuallzed
Listeners
Situation-
SDAM Dialogue
(2024) Relation v v KopX
Modeling
CasE | e (com
(ACL Dual v monsen X X
2023) Alignment se)
APTNESS | Semantic A(se
(CIKM Similarity- v v v mantic
2024) based RAG only)
Integrated
Proposed RAG. N
Retrieved v v v v
Method
Strategy
Prediction

III. The Proposed Scheme

1. Research Overview

2 A9 AA| mpo]mefel2 Table 29F #o] g4
st 2%(Step 1), 204 7M(Step 2), &F *8/(Step 3)
o] A A= /.

Table 2. Framework pipeline

Stage Component Description
Emotion and Automatically extract emotion
Step 1 | Situation labels and situation sentences
Extraction from speaker utterances
@ Situation embedding-based
Two-Stage FAISS retrieval (k=15)
Step 2 . - . -
Retrieval @ Emotion matching filtering
refinement (k=3)
Generate an empathetic
Response . .
. response by integrating
Generation . ; .
Step 3 | usin emotion, situation, and the
P 9 strategy labels + texts of the
Two-Stage -
. 3 retrieved few-shot
Retrieval .
examples into the prompt

1.1 Dataset and Splits
2 A7E a0l 37 ojet glo]EAS ALERIT). o]
EIAl2 Al Hub?] 379 gAY~ oig}) AG &
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Step 3: Response Generation

(38 SH 44)
I User Utterance (Input) | Step 2: T St Retri I (25t User Utterance.
| ep 2: Two-Stage Retrineval (25H7 Z{A) (&% )
Step 1: Extraction (2%, &% £8) Phase 1: 1Zt 24 (Situation-based Retrieval) Extracted
_Situation —
Extracted Situation Tort - FEE Y
(A8 &) Embedding FAISS Index [fetcn_k=15| _First-Stage Extracted LL
LLM . Model (with Train Situation Candidate Pool Emotion —» M
(Emotion & Situation e Embeddings) 13L& =& 2" | (Response Generator)
Extractor) | Top-3 Refined
| Examples —>
Phase 2: 2i} ZH| (Emotion-based Filtering) (Few-shot)
Extracted Emation : 3-shot OfA|
(2 =8&) Top-3 Refined Examples
—"| - (Few-shot context) e —
motion .
4 ino Eittar | iN31_K=3 || Empathy Strategy (4% 0[a}
> Matching Filter > (e.:.].e:: agwsnr:me:%f(.as mnw.]o.m
(23 x| 2eld) g
Empathy Strategy (BM X|2l) Empathetic Response
| feg. ¥ UHEH |t SH o2 Sorl o RS N0 )| (OUlDLﬂ)
Z(F 370 F oflAl 2} ock
(CEEC))

Fig. 1. Overall Pipeline of the Proposed Retrieval-Au
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gmented Empathetic Response Generation Framework

2, Emotion and Situation Extraction
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Prompt 1. Emotion and Situation Extraction Prompt
Structure

You are an expert in analyzing Korean empathetic
dialogue.

Extract the following two items from the speaker’s
utterance below.

1. situation: Summarize the cause of the emotion in
one sentence.

Example: "The grades improved." / "They do not
understand my feelings.”

2. emotion: [anger, sadness, anxiety, hurt,
embarrassment, joy]

[Speaker Utterance] {speaker_text}

Output Format(JSON): {"situation™ "..", "emotion™

"
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2.1 Validation of the Extraction Module
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3. Two-Stage Retrieval
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3.1 First-Stage Retrieval: Situation Embedding
Based Similarity Search
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3.2 Second-Stage Refinement: Emotion Matching
Filtering
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4. Empathetic Response Generation
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E3H Prompt 29]'Strategy’ WE+= QA] A= 374 of
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Prompt 2. Response Generation Prompt Structure

You are an expert in Korean empathetic dialogue.
Based on the following four elements, generate an
empathetic listener response to the speaker.

- Emotion: {emotion} #

- Situation: {situation}

- Strategy: {strategy}

- few-shot Of|A|37}Z]:
1. Strategy: {strategy_1} |
2. Strategy: {strategy_2} |
3. Strategy: {strategy_3} |

text: {listener_text_1}
text: {listener_text_2}
text: {listener_text_3}

Listener Response (Write one Korean sentence:
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5. Experimental Conditions

Aot meIgla0) 7t 1A @40 J|dwE —Eﬂﬁ}@l
2Az3}7] ©l5) Table 39} Zo] thl 71X ZAM =
Astoict.

Table 3. Ablation Study on Retrieval Condition Design

Condition RNekteZIheggl Description
no_retrieval | No Retrieval Generate .response.s us!ng
only emotion and situation
. . Situation Select top-3 examples
situation_ . . .
only Embgddlng bgsgd Fm situation
Retrieval similarity
Randomly select 3
Random examples from the same
emotion_ Sampling emotion category
only within Emotion (reported as mean £ sd
Group over 5 seeds; overall sd
+0.019)
Concatenated Retrieve using a single
concat Situation+Emoti | query in the form of
on Retrieval “Situation [Emotion]”
First-stage situation
filter(4|oh) TonStage retrieyal H se.cond-stage
Retrieval emotion filtering
refinement

IV. Experiment Result

1. Quantitative Study

2 "ol oAl 7R 24 5242 A 71A] LLM £
ol vlmet HYA B AN Aeldtch Ao AgH
o GPT-40-mini, NAVER CLOVA
HCX-DASH-002, Qwen2.5 7Bo]t}. GPT-4o-mini=
OpenAle] g %% RH2, cizol 3% 3¢ 442 7]
Z d5& &5, NAVER CLOVA HCX-DASH-002+=
gh=mo] 5ot A8 RH7 gh=o] 34t tiete] =uQl Mg
42 45571 Hall sttt Qwen2.5 7By QEAA
Cigo] Rz, molRy glo] gFo] 37 Y Aol
FSUAE AUk vaFoR BaUc. Wiel Gy
= 95 EMP-EVAL A4 4t 2E RH0] 3gof o
3 GPT-4o-mini& U 7} 22 FYs}o] HG3ic).

1.1 Evaluation Metrics

B A7) Wi AP 32 SO TR 5UE 57
s17] 9Ish Al WEY AER TP AR B BE

2R g elol2 FYor
« EMP-EVAL 37t =4 X|&: EMP(score_overall,

0-5) & &5 37+ A E (emotlonal_reactlon, 0-52

78}\17(4 H]—gg 7(479/\43 é’g?ﬁl}

o Stk oabn SIM(sim_response_gt): AJA Sut
Ae(Ground Truth) 2% 719] FARRl QALE,

o A OiA Rl AAE Ao Aef epdat e A=t
2p4 7F AX| =5 Fl(strategy_f1, &g P/RO] ZahE+t),
Jac(strategy_jaccard, A& %2 4]-&), Hit(strategy_hit,
Y A VR ol 2 )= A% Al AR 25
ol =242 Zon Hit > F1 > Jac 02 #ojsich.

%3 X|® Comp(composite): Al H3E £33t A4
2 Comp = (EMP/5 + SIM + F1) / 302 ARE3IC) A
A BE ME7F A2 t2 8 2(EMPE 0-5, UYmA|= 0-1)
EMPE 52 Uof [0,1]2 felet § 5% 7HsAlz 3
ottt 58 7HsAle B4 58S SASH] g 5A

Aeho|t, 71EA] e 1LAFA Heg FA3Y
Compt ATA F4 A=rf o} 271 IF o vlug

et Alr2 s

1.2 Overall Composite Score & Ablation Study
Table 4= Al 22 x thil 2710 thst JA| X 25 4
Am= AAH Zlo]tt.

Table 4. Full Quantitative Results across Three

LLMs and Five Retrieval Conditions

Model | Condition | EMP | SIM | ER F1 Jac | Hit Comp

G:ﬁ‘l’ no_retrieval | 3.903 | 0.374 | 4.254 | 0.000 | 0.000 | 0.000 | 0.385
Z'r:luya“o”— 41370382 | 4.464 | 0315|0255 | 0.461 | 0.508
23;’.“0”— 4048|0380 | 4372|0341 0278 | 0497 | 0510
concat | 4.129 0381 4461|0327 | 0268 0465 0511
filter 41330382 | 4.466 0328|0267 | 0473 0512
(proposed)

CLOVA

HCX- .
no_retrieval | 3.268 | 0.254 | 3.495 | 0.000 | 0.000 | 0.000 | 0.303

DASH

-002
Z'r:luyat'o”— 3399 0258 |3.585 0123 0.099 | 0.183|0.354
23;’.“0”— 3334 0258|3506 | 0.121 0.096 | 0.182|0.348
concat | 3370 0256|3548 0.113|0.091 | 0.164 | 0.347
filter 3391|0254 | 3574|0.122 0099 | 0.179 | 0.351
(proposed)

Qwen .

o5 g | Mo_retrieval | 35530360 3719 0,000 0,000 0,000 0357
Z';luya“o”— 3.602 | 0.356 | 3.755 | 0.308 | 0.250 | 0.451 | 0.461
23;’.“0”— 35340353 | 3.674| 0302 | 0241 | 0453|0454
concat | 3584 0.357 | 3.733 | 0304 | 0247 | 0441 0.459
filter 3594|0356 | 3.752 | 0.308 | 0.249 | 0.451 | 0.461
(proposed)
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QE 7AM 5718 no_retrieval tfy] --0]u]aHA] 943t
FHfilter vs no_retrieval: Wilcoxon p < 0.001, £ X}
o] +0.050). §1H filter?} situation_only Ato]Q] Xjol= &
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