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Abstract

« Emotional Support Conversation (ESC)
- alleviating individuals' emotional distress through daily conversation

o X[Z LLMC| Ot O3} 520 = 88t useful emotional supportE Xlast= Hle 9 US

= ESConvH|O[E M S AtESIH LLMS| 4] 2ot =M
Gl SHAPE A
'é't% _E_A-I

: LLMQ] inherent preference?t emotional support0f| O|X|= &g S|
5H= 30| X0l emotional supportE Hhsfstn, XX st

. correct strategyZ AMEiSH= , £ strategy2 M35t Aok
cAMHOoZ EX strategyE M=

%2 HY

mo

« LLMO]| proficient emotional supporter &= ?|sf Z 2t approach=0i| CHet insightE XS

Strategies Stages Examples
. Can you talk more about your feelings at
Question that time?
Restatement or It sounds that you feel like everyone is
Paraphrasing ignoring you. Is it correct?
Reflection of y
Feelings I understand how anxious you are.
N . 1
S Bedoonire 1 feel the same ~way4 1 also don't know what
to say to strangers.
Affirmation and You've done your best and I believe you will
Reassurance get it!
Providing Deep breaths can help people calm down.
Suggestions Could you try to take a few deep breaths?
Apparently, lots of research has found that
Information getting enough sleep before an exam can
help students perform better.
Others 1 am glad to help you!
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Introduction

« Effective emotional support
: helpful emotional support2 X|36h= 24 &0t ofL|2t,
psychological, relational, and physical problem

= 2 Q& poor-quality emotional supportZ L|sHOf &
- 8}X|2t 0|2{$t emotional supportE X Z¢tit= 2 £

= =
2 0 S5t &1 X|0] humank 073] challenging

«  %[Z LLMsC2| remarkable conversational ability2, Ct¥et dialogue systemOf|A] AFEE[ 1D S

gjo

1 £9], LLMZ AIE3lM professional counselingO| OF:! daily conversation0f|A| emotional supportE |55t Xt 6= A1=0] UU

- 8}X|2F outstanding capabilities@| LLME emotional supportofl= SHA|It 1912
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Introduction

: 37HX|2| stage, &

Hill's helping skill theoryE 7|22 2, emotional supportE
% 87l2| support strategiesZ [0 US

. appropriate strategyE MEiSH= 0| 23

e  LLMOJ accurate strategyZ 0|

Z5h=H St R

: GOt Xb3= LLMO| 2t strategyE MEHSH=X| 2 E S50, EH strategiesO]| CHet high preferenceE &1

82 st

@ Comforting

2|5t framework@} H|O|E{AIIS H|Qtst= 1=

Comfort the seeker through
expressing empathy and

understanding

/\

@ Exploration

Explore to identify
the problems

@) Action

Help the seeker solve
the problems

ESC taske= E& & THA|E 14 E : strategy selection and strategy-constrained response generation

-

ol
AN

Strategies Stages Examples
. Can you talk more about your feelings at
Question that time?
Restatement or It sounds that you feel like everyone is
Paraphrasing ignoring you. Is it correct?
Reflection of % )
Feelings I understand how anxious you are.
; ' \
Self-disclosure 1 feel the same way! I also don't know what
to say to strangers.
Affirmation and You've done your best and I believe you will
Reassurance get it!
Providing Deep breaths can help people calm down.
Suggestions Could you try to take a few deep breaths?
Apparently, lots of research has found that
Information getting enough sleep before an exam can
help students perform better.
Others 1 am glad to help you!
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Introduction

e { Hi. I am feeling rather sad. ]

Exploration
L (Question) Hi there. Yes, What is making you sad?y a

I don't know. I don't want to come across
as just being paranoid or whiny...

Comforting

(Affirmation and Reassurance) It sounds like this a
situation is really bothering you...

Q iThank you that is helpful. What if I reach J

out and they all snub me though?

“It’s time to take Action by providing information.” O

Preference 4 ‘
B Affirmation and Reassurance
Reflection of Feelings > ]
B Providing Suggestions g . ‘ \ A
B Question ! ¢
Etc.
‘ GPT-4 ChatGPT  LLaMA2 (70B)
Comforting
. @ GPT-4
[(Afﬁrmanon and Reassurance) It's natural to feel ... 5
Comforting
- @ ChatGPT
L(Afﬁrmatlon and Reassurance) It’s understandable that .
Exploration %4} LLaMA2
[ (Question) Have you thought about reaching out ... { p (70B)
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L
Introduction

RQ1: Does the preference affect providing emotional support?
CHFSt LLMC| proficiency

2 XX
= 7|1 0O

> 20| preference?t &2 strategyE ALESHHL preference?t &2 strategy?t £t stage?| strategyE ALE

- robust?t prediction fIsHiM= 0[2{8t preference W

LI=X
o

RQ2: How to mitigate the preference bias on LLMs?

LLMO| Contact Hypothesis O| 21} YX|$tCH= 1S WA

- LLMZ| preference biasE &0|?| }|diA= external assistance?t €&

- preference biasE &=

= = M=

tO] 2} 0| & Of|Z0tHLE & 0= 2ot= strategies®f stagesE

= =& 20| 30l

[, 3 stages B5FO0I|A LEHE strategy 0=

3103}

SCt =4
152 24 * F= 714 (Contact Hypothesis)
D T 2EHAZ LA P6H oY &

X YOS 171E(0] 2 LHEEQI Af2|
M2 Sof ZERIe| T2 A 2 o)
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Introduction

* RQ3: Does improving preference bias indeed help to become a better emotional supporter?
=

=5, =< preference biasgd+5 %2 F+5 25

response?t helpful emotional supportE X|lsh=X| Eotst2| 2fs 2A1%Ql criterias

oxd

- criteriag ?7|8t2 2 St= human evaluationOf|A] 'Z2 preference biasd =5 &2
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Evaluation Setup - Task and Focus

« Task: emotional support response generation
' Z(si i i Cc~> S
dialogue background Z (situation), dialogue context strategy S ~ Py(-|Z,C)
dialogue background Z (situation), dialogue context C, strategy S - response R R ~ Po('|I, C. S)

* Focus: strategy-centric analysis

LLMO| emotional supportE lotX| Z6t= CtYet 0|f=0] UX|2 O] =F0f|A = strategyO|Tt focus

w/o strategy w/ predicted strategy Bl w/ ground-truth strategy

>
-

Rouge-L

w
©

144

Seeker’s Satisfaction

Figure 2: The results of strategy-constrained responses
on both automated and human evaluation, showing the
efficacy of strategy on ChatGPT. Appropriate strategy
significantly enhances the quality of emotional support
responses. The details are in Appendix A.2.

(1)
(2)
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Evaluation Setup - Evaluation Set

* three test sets D,

Exploration Comforting Action
Strategy Dl D~2 D3 Total (D)
Que. 248 10.0 7.0 12.8
Res. 16.8 9.6 45 94
Ref. 16.8 18.3 6.3 12.7
Sel. 16.8 20.1 154 17.2
Aff. 7.6 24.1 21.1 18.2
Pro. 84 85 244 15.3
Inf. 6.5 6.5 18.5 11.7
Oth. 23 25 28 26

[able 1: The ratio (%) of support strategies in our test
iets. Each test set D; is composed with samples corre-
s;ponding to each stage. The highlighted strategies are
yrimarily utilized in each stage (Liu et al., 2021).

@ Comforting

Comfort the seeker through
expressing empathy and
understanding

/\

@ Exploration @ Action
Explore to identify Help the seeker solve
the problems the problems

Strategies Stages Examples
. Can you talk more about your feelings at
Qusention that time?
Restatement or It sounds that you feel like everyone is
Paraphrasing ignoring you. Is it correct?
Reflection of :
Feelings I understand how anxious you are.
! !
Self-disclosure 1 feel the same way! I also don't know what
to say to strangers.
Affirmation and You've done your best and I believe you will
Reassurance get it!
Providing Deep breaths can help people calm down.
Suggestions Could you try to take a few deep breaths?
Apparently, lots of research has found that
Information getting enough sleep before an exam can
help students perform better.
Others 1am glad to help you!
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Evaluation Setup - Metrics

We propose a new suite of metrics that focus on strategies: proficiency, preference, and preference bias.
1) Proficiency

how well the model selects the correct strategy
TIH| test CI[O|E{AI0f| CHEt macro F1 score
2} test H|O|E{ANl0]| CHSF weighted F1 score
2) Preference

how much the model prefers certain strategies over others

2} strategyOf| CHet M =5 £5t7| I8l Bradley-Terry model H&

N i\wijp;)/(Pi + Pj . . s
Strategy i0f| CH2t preference p; = Z]( 4 ])/( ]) Wi gt?tjRil 2=O0| S of|Fet Sl
>_; wii/ (Pi + pj)

HE p;= 12 initializek|{ U1 iteration= Sl updatez|0] L2t
Spic

CHS iterationOf|A{2| iof| CHet preference
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Evaluation Setup - Metrics

« We propose a new suite of metrics that focus on strategies: proficiency, preference, and preference bias.

3) Preference Bias

preferences p; 2| E&TXIE preference biasZ

> 20| 24Z preferred and non-preferred strategiesOi| Lot M =t HEISHTt
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Models & Implementation Details

* (Closed-source models
: ChatGPT and GPT4

* Open-source models
: LLaMA2-7B/70B, Tulu708B, Vicuna-13B, Solar-10.7B and Mistral7B

*  Prompt
: strategy descriptions

: 2-shot examples
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RQ1: Does the preference affect providing emotional support?

‘LLMS0| ¥

Proficiency of LLMs
O
24 e Q
A D1 (Exploration)
A D: (Comforting)
21 A @ D:s (Action)
o O
H =3
S | 1838 A @ O
< 16.98 A A
= 1B = _— A A
.............. . . .
15- = W e 14 17 .
1455 g TP e
.............. | | 13.73
12 1285 M = --1--2--23
GPT-4 ChatGPT Tulu LLaMA2 Vicuna Solar Mistral LLaMA2
(175B) (70B) (70B) (13B) (10.7B) (7B) (7B)
(a)
2 2UULE 2 45, B2 RUULE S 452 B0l P
2} testsets J50M= CHEE D22t D37t H £2 452 EY

5o
- Stage 70| Exploration - Comforting—

MBS0k o = US

=T MO

Action O|7| I{20]| AItH

- Macro F1 50| =CtasiA #HEA| helpful emotional supportE XS otCk

S A
J_le—ru)\

et w
[ o

Preference (»:)
N
=}

® Question

Restatement or Paraphrasing

Stage Exploration

Reflection of Feelings

Comforting Action

Self-disclosure

@ Affirmation and Reassurance @ Providing Suggestions @ Information @ Others

F H

gjo

ChatGPT
0.86

Tulu
0.90

LLaMA2-70B Vicuna

Solar
0.87

Mistral LLaMA2-7B

0.47 0.71 0.77

(b)

0.74

)
2 comforting or actiont 22 EfH2 ZF AHMBEX|TH exploration staged|A= poor-quality emotional supportZ Xl

R stageOf|A| poor-quality responseE XM &oHH =22, £|FZH O 2 effective emotional supportE
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RQ1: Does the preference affect providing emotional support?

* Proficiency of LLMs
) Stage Exploration Comforting Action
241 ﬁ D Q @ Question [ Restatement or Paraphrasing ' Reflection of Feelings @ Self-disclosure
A 1 (Exploration) @ Affirmation and Reassurance @ Providing Suggestions @ Information @ Others
A D: (Comforting) 3.0
214 ® A @ D:s (Action) -
5 2.5
2 1 €
S _|..K 18.38 O ® g
» 184 A 5 2.0
" | we § L A 1 ¢ 5
. 1.5
.............. O P O E
159 & —— ) e
14.55 e 1417 . ..... ..... I Sl B B ~ By ™ B DR B 0
T | sl 13.73
12_ 12.85 ...... i.z 23 0.5
.
GPT-4 ChatGPT Tulu LLaMA2 Vicuna Solar Mistral LLaMA2 GPT-4 ChatGPT Tulu LLaMA2-70B Vicuna Solar Mistral LLaMA2-7B
(175B) (70B) (70B) (13B) (10.7B) (7B) (7B) Bl 0.90 0.86 0.90 0.47 0.74 0.87 0.71 0.77
(a) (b)
» 2 2ZER Staged|| Lt preference?t oW 8l stage2| 5= =2 AS ¥ + US
« llama22| BL 2} stageEB=E F Ut preferenceE 0|11, DO|M X robust?t 452 EY
- Macro F10|A| £2 452 B0, significant preference bias?t £ stagef|M 2 452 0P| &= US
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RQ2: How to mitigate the preference bias on LLMs?

* 0| ?I3 Methodological StudyE TI&4at
: ChatGPT and LLaMA2 70B
- Contact HypothesisZ 7|#Q 2, LLM} /22| I & (external assistance)2 LI 8t42 I 1 bias?t 20 2 0|2H= 71

. 3| £ 3tE D2l HIME AL
*g d(Contact Hypothesis)
. self-contact and external-contact P RICH2EHAS 2EAA|F |7 QI8 JHRE ZRX O 2 O 1g|0] & CHEX{O! Ala|st
P YTRO| HES Sl HTte| WA APE S SiASH 2AIE MY - U
1) Self-contact approaches
: 37§2| method
1] Direct-Refine
: EISH| initial responseE 311 emotional support elementsE Z &S| refinedt2t 1 instruct
2] Self-Refine
: feedback 7|9t 2 initial responseE refine
3] Emotional-CoT

: CoTHE Sixf usere| UM AEHE MH8I1 responseE MAsHAIG
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RQ2: How to mitigate the preference bias on LLMs?

2) External-contact approaches
11w/ COMET
external knowledge COMET (COMET-BARTRZ2E!) ALESI0] 2|8 X[ 4|10} 24| M 4= F instruct
2] w/ Example Expansion
prompt0i| 2-shot examples 2 4-shot examples
3] w/ Strategy Planner
fine-tune LLaMA2-7B as a strategy planner
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RQ2: How to mitigate the preference bias on LLMs?

Methods (O Bl B2 R-L
ChatGPT (0-shot) 13.50 138 6.27 14.86
e, E Direct-Refine 1340 160 568 1450
g + Self-Refine 1237 153 516 1433
+ Emotional-CoT 9.55 1.56 523 14.12
= +w/ COMET 1278 095 6.71 15.07
E) + w/ Example Expansion  16.91 0.82 745 15.22
a5 +w Strategy Planner 21.09 036 6.96 14091
LLaMA2-70B (2-shot) 1455 047 6.15 1429
. OF Direct-Refine 13.17 059 559 1398
E + Self-Refine 13.15 055 556 13.70
+ Emotional-CoT 1273 053 6.37 13.87
= +w/ COMET 1453 051 6.21 1455
E; + w/ Example Expansion 15.14 044 6.56 14.66
g +w/ Strategy Planner 21.09 036 6.44 1449
@ Que. Res. Ref. Sel. @Aff. @Pro. @Inf. @ Oth
Initial Direct-Refine Self-Refine
(Iter 0) _—
Preference 40 407
p' >1 - o
1.48 A,..()- A:n-
W49 | & & .
pi<i & &
® 012 = b,
0.27 -30
0.14
@ 061
® 059 S
® 029

S0

Iteration

Iteration

self contact method H&2A|
- automatic metricojlA A50| Qo &
: proficiency?t 33| ®0{X| 1, preference bias?t o AlsHX|= At

> Q12E, LLMO| biasE 7 0ff £Xt 42/ots 212 biasS AL 4 9

gjo

self contact method?Q| negative impactE E7| ?I6llA] iterative refinement
: Direct-RefineZt Self-Refine0]| CHSHA]
: iteration® ==& initially preferred strategiesOi| Lt preference= Al S2t, initially dispreferred

strategiese= Al 24
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RQ2: How to mitigate the preference bias on LLMs?

Methods (oh) Bl B2 R-L
ChatGPT (0-shot) 13.50 138 6.27 14.86
.. +Direct-Refine 1340 160 5.68 14.50
g + Self-Refine 1237 153 5.16 1433
+ Emotional-CoT 955 156 523 14.12
= +w/ COMET 1278 095 6.71 15.07
E) + w/ Example Expansion 1691 0.82 7.45 15.22
i+ w/ Strategy Planner 21.09 036 6.96 1491
LLaMA2-70B (2-shot) 1455 047 6.15 1429
. OF Direct-Refine 13.17 059 559 13.98
E + Self-Refine 13.15 055 556 13.70
+ Emotional-CoT 1273 053 637 13.87
= +w/ COMET 1453 051 6.21 1455
E; + w/ Example Expansion 15.14 044 6.56 14.66
g +w/ Strategy Planner 21.09 036 6.44 1449

Table 2: The results of methods on automatic metrics
including Q, B, BLEU-2 (B-2) and ROUGE-L (R-L)
for the entire test set (D). A single strategy planner
is employed to predict strategies and provides them to
each LLM. The best results of each LLLMs are bolded
and the second best are underlined.

external contact method M-&A|

: closed, open source LLMO|M FEHX © 2 preference bias?t Z01

: SFX|ZH COMET2 H|w X g 52t0] MLt IS

-> Example Expansion, Strategy Planner2} Z0| strategy0i| CH

30| proficiency2} preference biastfl =&0| =IC},

<
ot

18/45



RQ2: How to mitigate the preference bias on LLMs?

ChatGPT

Vanilia o i oa — o « Each test set D0 CHSHA self-contact(gray)2t external-contact(yellow) d&
e 1 (Exploration)
Direct-Refine - m . 0A A D: (Comforting) . o i
A = ® 1. (rcton : O MM proficiencyE 310 preference biasZ &£0|H self-contact W Z0i|A 2+ D, 2t| Xto[7}
Self-Refine O © L
N : SA| LIEF
Emotional-CoT | ® A — [ |
w/ COMET Be = - emotional support2| stage0f| robuststX| &£t 20| poor-quality responseE &g = AS
w/ Example Expansion - ] A o
w/ Strategy Planner | Al ©
8 11 14 e 1:‘7 L 23 26 : self-contact A|, D; Of|A] 2 & BItH=20| 450| 2 XI0|2 HHE
ghted-F1
LLaMA2-70B - Stage 71/40] Exploration = Comforting— Action 07| I} Z0{| X stagedf|AM poor-quality responseE
fhalig PSR b Explordon MBSt £|2 2, 2| 5H 22 effective emotional supportE M&5H7| 0212 4= US
Direct-Refine | '\ oA A D: (Comforting)
; @ D: (Action)
Self-Refine m A O
Emotional-CoT 1 - o - external-contact?| B2 2} stage?te| XtO[7} H|w ™ M S
w/ COMET m ea - _ . Lt
_ ; - [ robustdt1l effective emotional support?t 2Hsgf
w/ Example Expansion - : @ O
w/ Strategy Planner Al ©
8 11 14 17 20 23 26

weighted-F1

Figure 5: The weighted-F1 scores for each test set (D;)
and the macro-F1 score Q for the entire test set (D) on
ChatGPT and LLaMAZ2. Self- and external-contact are
backgrounded with gray and yellow, respectively.
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RQ2: How to mitigate the preference bias on LLMs?

o 18 « Effect of examples in the prompt
174 - ' 2 2 .
. 10 : example 22t 7142 bias?t HAEI T A50] SAEIS 28HS HO|XI2 87 0|40] | biasot 37
1.0- Siad
i et
0.7 i
53 1 8 41 6 3 4 b B 1 .

ExampleQ| strategy type0] [[t2 HSEiS)
: various combinations of strategies within 2-shot example

2'°I 1 02 sampleg F°Jot= £ strategy0i| LS k2 ZXHSHH, prompt LS| sampled]| 2 YofS &K= Y3

Res. 1.25 0.97 0.83 0.89 0.89 0.90 0.85
Ref. ! 0.60 0.57 0.53 0.59 0.51 0.53

1.0

Inf. = 053 057 054 0.56 0.51 052 050 05

oth T I
Random  Aff. Res. Inf. Aff. & Inf.& Que.& 00
2-shot 2) 2) 2) Res. Sel. Pro

(b)

Figure 6: The results of (a) the variation in the number
of shot examples, and (b) the effect of various combina-
tions of strategies in 2-shot examples with ChatGPT.
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RQ3: Does improving preference bias help to become a better emotional supporter?

« M2 preference biasE &0|= A =30| &|=2t?
e Criteria of human evaluation

: Al2lgtatE 20| helpful emotional supportE |E6t1l U&= response@lX| THEFS o~ Q)

rr
(@)
o,
—
®
)
ﬂJI
EI

emotional support2| 53 = user's stateZ & Ot5I0{ emotional intensityE Z0|= A

1) Acceptance: Does the seeker accept without discomfort
2) Effectiveness: Is it helpful in shifting negative emotions or attitudes towards a positive direction

(1)
(2)
(3) Sensitivity: Does it take into consideration the general state of the seeker.
(4)

4) Alignment: strategy2f response?t2| alignment
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RQ3: Does improving preference bias help to become a better emotional supporter?

ChatGPT Acc. Eff.  Sen. Sat. e 3%9| annotatorstH| Win/Tie/Lose + EE CFE 3HotE| 2 annotation0| HASHK| Ot X| THOSHE
Vanilla 279 235 221 245 " ~
Tie 206 324 221 250 - J|E 2l SR 2
Self-Refi 51.5¢ 44.1% 559 505% o , . . .
FREETe 2t criteria?| W2l Sat (seeker's satisfaction)Z 7|=9 & external-contact 7} self-refine2Ct 22 As
Vanilla 29 240 146 205
Tle/COMET 5251; 4323~73T 52;-311 522714: + Self-Refine vs. w/ COMET
+ W o . o o
Vanilla 131 253 162 182 L 7|1& Aol proficiency= RAMSHK|ZH preference biasOiAf & At0|= w/COMETO| 2345
Te . 263 263 212 246 > human evall A5 w/ COMETO| S48t
+ w/ Example Expansion  60.6° 48.5' 62.6° 57.2 T B
Vanilla 167 292 292 250 . - FOAS X} LIOFD:
o Te s e oh Proficiency?| 2}& 246t Preference bias?t 7H ZUTE w/ Strategy Planner
+ w/ Strategy Planner 708" 542° 583" 61.1° > human evald| A= J}&F @A H 0}

Table 4: The results of comparative human evalua-
tion between various methods applied to ChatGPT and

vanilla ChatGPT. ({/4: p-value < 0.1/0.05 ) - Preference biasE 2tetdh= 20| £|F X 2 2 emotional support conversation0| &2 6tCt
Methods <3 (fail) = 3 (acceptable)
ChatGPT 16.7 83.3
+ Direct-Refine 21.2 78.8
+ Self-Refine 17.4 82.6
+ w/ Strategy planner 8.0 92.0
+ Oracle Strategy 38 96.2
Methods ot Bl B2 RL
Table 5: The ratio (%) of scores below 3 (fail) and scores ChatGPT (0-shot) 1350 138 627 14386
of 3 or above (acceptable) in Seeker’s Satisfaction (Sat.). . +Direct-Refine 1340 160 568 1450
3 tSelfRefine 1237 153 516 1433
+ Emotional-CoT 9.55 1.56 523 1412
3% £w/COMET 1278 095 671 1507
5 + w/ Example Expansion  16.91 0.82 745 15.22
&+ w/ Strategy Planner 21.09 036 696 1491
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Conclusions

strategy-centric analysisE SdliA1 2 LLMO| emotional supportE M&st=H 0222 33X, strategy2| 248 Zx

O

LLMO| £E7H strategyOl| preference biasE 7tX|= AHS &Y

IIH

LLMO| 212t & contact hypothesis ZHE0| alignE|= 212 E0|11 external assistance?t preference biasE 2tatef 4= U2

m[o

29

Preference bias?| 2t<tk|™ appropriate strategyZ selectSt=0| robustsiX|7| LHZ0,

emotional support2| quality?} SFAYE| T poor-quality response®| H|20| ES0{S2 Axat
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FEEL: A Framework for Evaluating Emotional Support
Capability with Large Language Models

Huaiwen Zhang", Yu Chen”, Ming Wang and Shi Feng®®

School of Computer Science and Engineering, Northeastern University, Shenyang 110819,

China
fengshi@cse.neu.edu.cn
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Abstract

« Emotional Support Conversation (ESC)
: effectively assist the user in mitigating emotional pressures
«  SFX|2F 3l inherent subjectivity}20{ emotional support capabilityE £™5t= G| $HAP QUCt

- human judgment2} low correlation

« emotional support capabilitiesE &d5t= FEEL (Framework for Evaluating Emotional Support Capability with Large Language Models) |2t
. ESC2| CH¥St evaluation aspects= 1124810 Hot

SO 2 0P A0

o— I_OﬁI_EI-

2470

: probability distribution approach&

ArE
: 2] LLMO| weightE F= Y4= HEFS S5l evaluation accuracyE =Y

0

« 7|EQlESC HE2| Let=0|| 8L 2M FEELS| 5= B2t

«  ZAINO R baselinedt H[ ok} S U, FEELO|AM human evaluation2} alignment?} 2Fa =[S
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Introduction

+  ESC?} mental health support, customer service chatsO|M &1 U X|2t evaluation2 K{5| challenging taskZ HAX|1L UZ

. unreliable ESC evaluation systems2 AFZX}2| psychological stressE S7HA |2

A Ol
=T MO
«  J|ZEQ| ESC evaluation2 3 H| £IHX| P—
1) traditional automatic metrics - BLEU, ROUGE, Distinct-n, METEOR Hacht = || N | @D offcial Ranking
N\
i %xlzll-_é_l-ﬂ EI-%F-CF_I- (l)_l?_I.9| ?:IIJ(:;% O|-6H: ICE:)ijl--g WA_ gi% The HeartChat I used yesterday o B HeartChat . D[ﬁ
.. . .. . ) ) . behaved terribly, the ranking is
2) training individuals to assess dialogue quality in specific aspects not rustworthy! () B s L
: ™8l Tl evaluation framework?t 1O, =2tX Q1 ARG o|& y
~ / —
PN - /
« X2 LLMZ 2|8t 2 NLG evaluation method=0| X2+
_ _ L Fig. 1. Low-quality evaluation systems lead to poor emotional support experiences and even
: stochastic nature of computations [ 20f| 20 At

worsen user’s situation.
CHEE LEPHQINLG evaluation, ESCE 2/¢t specialized prompt= £X5HA| 945

LS
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Introduction

« Emotional support capabilityE MAH S 2 HIIS5H7| f/8H psychotherapy talk?| interaction2 £416t0 67X| evaluation aspects X7 2|
: emotional support skills and text quality ZHO 2
« anovel evaluation framework FEEL X[t
: ERNIE-Bot 4.0, GLM-4, and GPT-3.5-Turbo - 37}X| REIS B = At
: LLM3%tHE| task definition2} scoring criteria® &1 HIISIES
: score distributionS {2 &1 varianceQ| Y2 E0|7| Yo B -> 2F LLMS| ot Ha
FEEL2| output = the score of emotional support capabilities

« Emotional support capability score dataset ESCEval G|O|E{All |0t
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Methodology - Task Definition

» categorize the evaluation of ESC into two distinct dimensions
: emotional support skills and text quality
« Psychotherapy 2HE2 7|82 2 2 aspectE A|2t

| emotional support skill
3
2) Comprehensibility : supporter?} help-seeker2| experiences2t feeling= O[dl{ot= M=
3) Helpfulness: help-seeker2| emotional distressE 2t2t5t11 ZAHS & = Y= HE
| Text Quality

Consistency, Coherence, Safety

« 2t aspectd| CHSHA four-tiered Likert scale score S;, S; € [0, 3]
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Methodology - Proposed FEEL

« FEEL: LLMZ ?|2tC £ S}= comprehensive, multifaceted evaluator
- 3 30HXZ FEE
a) a structured prompt delineating task specification

: task specification, 671X|2| aspectOf| CHSt criteria, evaluation sample dialogue, output format

PO W W S W W R WS R N R S R WS R WS G W G W R e N R W m S wm e wm e e e

e e
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Methodology - Proposed FEEL

« FEEL: LLMZ ?|2tC £ S}= comprehensive, multifaceted evaluator
- 3 30HXZ FEE
b) an advanced scoring algorithm
. £7 scoring bandsoll &&El probabilitiesE At Q2N 2 LLMS| & H|L5H= scoring algorithm

LLMO| Bt el - & 0] 10| &= 2t scored| Lot 2H& 4!
Answer format (give the probability of each score band for each type
of score):
- Comprehensibility Score:
0 points:
I point:
2 points:
3 points:

2t 2E S weight2f 22 ALE
9l roundE & 10 X% & WRZES A
o
=

o
> LLM response?| 15

§
%)
()
o
)
g]
=
I
<

2 25 50 ST aspectOf| tie §+E E2
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Methodology - Proposed FEEL

« FEEL: LLMZ ?|2tC £ S}= comprehensive, multifaceted evaluator
- 3 30HXZ FEE
c) a comprehensive integrative weighted computational approach
P O] LLM2| Z1tE S50 £|5 evaluation H5 At
. preliminary testing2 2 M A2 CHE dialoguedi|A 2E&E 2 distinct advantageE B3

> 2f 29| H=p0f weightE 0 A4k
1 2f LLM2| weight& Z2780t7| ?lofl, 2f LLME AF&3HiA| ESCEvalE B2t
: ESCEval H2} B2t2t2| Spearman's rank correlation coefficient& weightE Ar2

Ci,n

3
Xn=1Cin

Pin =

F, = 231:1 Pin *Sin
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Methodology — ESCEval: A Dataset of Human ESC Evaluation

« 2 LLMQ| emotional supporter capabilitiesE HE2tst0 1 M40 weightE F16t7| fIsiA = reference standard?t 2R

ESCEval H|O|E{All 1=
ESConV, AUGESCO| A #HEHSHAH| &2 2007H2| CH=20i| CHoH Hot
= 6712| aspectd| CHoHA] HOt = T Ha= A4t

two scoring roundsE S8 Z2t40] scoring0f| 0|X|= Y-S £| A5t

Scoring Round One Scoring Round Two
200 Dialogues j E
0~3 points
6 aspects Re-evaluate
>> Outliers with
Informativ Comprehensibility Helpfulness a difference of
Consistency Coherence Safety more than one point

ﬁ Average scores
T R 1

Human Evaluation Dataset
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Methodology - Proposed FEEL

« FEEL: LLMZ ?|2tC £ S}= comprehensive, multifaceted evaluator
- 3 30HXZ FEE
c) a comprehensive integrative weighted computational approach
P O] LLM2| Z1tE S50 £|5 evaluation H5 At
. preliminary testing2 2 M A2 CHE dialoguedi|A 2E&E 2 distinct advantageE B3

> 2} o] ™0f weightE F0{ A4t

L 28 LLME] weightE Z27517| 2/8l, 2f LLMEZ AFEdlAM ESCEvalE Bt

: ESCEval H2} B2t2t2| Spearman's rank correlation coefficient& weightE Ar2

33/45



Experiments and Results

+  Weight Determination and Analysis

: we employ the three LLMs' Spearman correlation coefficients and Kendall's tau coefficient on ESCEval to derive the final FEEL score

Table 1. Spearman's rank correlation coefficient (Spear.) and Kendall's tau coefficient (Kend.)

for different models on the aspects of emotional support skills.

Informativeness Comprehensibility Helpfulness
Spear.  Kend. Spear. Kend. Spear. Kend.
ERNIE-40  0.368 0.270 0.372 0.269 0414 0.313
GPT-3.5 0.163 0.119 0.190 0.139 0.360 0.264
GLM-4 0.364 0.299 0.317 0.250 0.385 0.297
FEEL 0.404 0.300 0.429 0.314 0.509 0.377

Table 2. Spearman's rank correlation coefficient (Spear.) and Kendall's tau coefficient (Kend.)

for different models on the aspects of text quality.

Consistency Coherence Safety
Spear.  Kend. Spear. Kend. Spear. Kend.
ERNIE-4.0 0.427 0.323 0.343 0.250 0.384 0.298
GPT-3.5 0.126 0.088 0.135 0.094 0.257 0.192
GLM-+4 0.313 0.244 0.265 0.211 0.311 0.252
FEEL 0.434 0.327 0.331 0.241 0.409 0.314

ol

correlation coefficients value?} 0.3 E11 0.4 O| &9 ARE U

o
> M| LLMO| LSt ZT0f| A human evaluation}f &2 AMtAH E JHE

FEELO[ weighted suma &3l 2f 22| YHS SO0 AP | E 71y £2 455

He

OF

LR
C

>

fot
-

=

d aspect (coherence)0i|A] Ci|O|E{AIS] £40[L} 22 x| ZXHH QI biasih=Z0f|
|:|:-|0.|7:| A OlS
= =2 T MO
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Experiments and Results

+ Comparative Results
7|12 RRIE9| outputO| CHeH I ALHE automatic metrict H|
: three pre-trained models - BlenderBot-Joint , MISC , TransESC
: four large language models - Spark-V3.0, Baichuan2-Turbo, gwen-turbo, ChatGLM-6B

: human evaluation - 2} aspectOf|Ad 2t & =2

(1)Fluency, (2) Identification, (3) Empathy, (4) Suggestion and (5) Security

: Evaluation Strategy
1) Spearman's rank correlation coefficient
2) Kendall's tau coefficient
3) Root mean squared error
)

4) Mean absolute error

’Z{Ll(m—?‘i)z
RMSE = =

model predictions(p;)2t human rankings(r;) 2+2| XI0|£ &7d517| 2IsH "
MAE — Zi:llpi_ril
n
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Experiments and Results

Comparative Results

Table 3. The average Spearman's rank correlation coefficient (Spear.), Kendall’s Tau (Kend.),

Rooted Mean Squared Error (RMSE) and Mean Absolute Error (MAE) on the sample.

Spear. Kend. RMSE MAE

BLEU-1 -0.136 -0.124 2.868 2.400
BLEU-2 -0.082 -0.076 2.878 2.343
ROUGE-1 -0.261 -0.210 3.145 2714
ROUGE-2 -0.332 -0.257 3.230 2.743
ROUGE-L -0.196 -0.162 3.017 2.543
METEOR -0.029 -0.038 2.828 2.400
FEEL 0.404 0314 2.049 1.657

- FEEL is significantly better than all other baselines in four metrics.
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Experiments and Results

« Ablation Experiment

Table 4. Ablation study results of FEEL.

Spear. Kend. RMSE MAE

ERNIE 0.219 0.187 2.324 1.714
GLM 0.161 0.124 2.505 2.086
GPT 0.182 0.174 2.126 1.900
ERNIE+GLM 0.247 0.200 2.342 1.886
ERNIE+GPT 0.264 0.181 2:331 1.857
GLM+GPT 0.386 0.276 2150 1.629
FEEL 0.404 0314 2.049 1.657

> single-LLM, the combination of the two models (+FEEL) 2 H| !

> SIS R AHESH0 FEELS HESIHE human E2tet fAtet 458 EY
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Conclusion

Emotional support capabilityE S8 4= = LLMs-based evaluator FEEL |2t
.|

ESCQ| evaluation aspects&

« FEELO]| 7|&2| automatic evaluation metricE2Lt F0{-t human alignment& 71X[= A2 38
« Ablation experimentE Sdll 2] LLM2 A235t= 20| evaluation qualityE ¢ &= U2 E¢Y
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