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Fe R

In today's society, although there are more and more people with depression or
depression tendencies, the help-seeking rate of depression patients is still very low,
mainly due to the lack of a good and real-time chat channel for depression patients. In
addition, many dialogue systems applied in the medical field focus on solving specific
tasks, and cannot solve the problem of lack of chat channels for patients with
depression. At this time, a dialogue system that can understand the user's emotions and
help users relieve negative emotions or give positive responses is extremely important.

Therefore, this paper and another member of our laboratory, Huang (2022), jointly
designed a dialogue system that can distinguish the attitude, intentions and topics of the
user's input text, and use these tags to generate dialogues, hoping to control the model to
produce positive and relevant replies to users, to chat with users or give advice.

This paper uses the powerful GPT-2 pre-trained model and combines various labels
to train the model. Experiments were carried out on the English dialogue dataset
DailyDialog and the Chinese QA dataset ChinesePsyQA jointly constructed by this
paper and Huang (2022). Various dimension labels were added before the dialogue text,
so that the model can generate corresponding responses. Finally, in the human
evaluation and automatic evaluation, the method proposed in this paper has better
performance than other generative models, indicating that adding multiple tags to the

dialogue can effectively control the generated text of the model.

Keywords: Dialogue Generation, Pre-trained Model, Multi-label, Deep Learning,

Depression
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L4720 %2R ¥ P EE A AR 2 % T 2 #4734 (Finch & Choi, 2020) »
SR AT E K 20 F R A AT AmER S > B E Y iR Y 2 A BER

ML R R AT RS A h Y B g P KGER A KRB R g
241 § B3R5

#245(Finch & Choi, 2020) > p # =% (Automated Evaluation ) KJ}F‘ SRR (- A

FAHRON RGP R RERHEL S HTRTERE > TP B Lk
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B Bf g A amER
PESERR R A 8

NS 2

=
v EEA RS

o

o JITT R B MFEI R B AR * chp $3T R
R S

BLEU (Bilingual evaluation understudy ) #_d (Papineni et al., 2002) #74%

=R gtk 0 % N-gram 03 54T # o L

Rporthie e F 2 B ani it

& Mahoor, 2020) ~ (Su et al., 2021) >

p

- f&p
Feft o hF S 4pREAT 3 P o do(Linetal., 2019) ~ (Zandie

+3 i BLEU k3= 324 &
R R R T ) S

!
-\ X'L]pﬁﬁﬁﬁﬁ—'—l NI 3B A

Perplexity (PPL) &_d (Jelinek et al., 1977)#74% 4} »
MR E kB

E

™

% BLEU

- g H PR FE T A i ik
2k ROk EREL S M e

B en@ B PPL e 4 7 IR =

B A0 PPL 5 90 0 % oF 53] &4

Flot % PPLAXM » #04] 97 &

2R AR D
(Adiwardana et al., 2020)45 1 » PPL &t #
=3P B 12

P BB R E
BT R
SO AN oA e PR AR B
7 oorde e SSA A 1 I-.«—;}F]s}:ﬂ’_ B -
PL #cid M enfid] » A4 13 i M g4k » 3P PPL
BB NF M ¢ BT A IS AR E aER o
Likelihood Estimate ) i

B
BN

Fiad AAER R PR AT > @ Seq2Seq oA - A d X L 3+ (Maximum
> B A A

* ok ST RO A A e

* £ 4

— k37
= &
/’J’
eF F%‘

Distinct ¢ (Li et al., 2016)#73% 1 > Distinct e} L& d >+ 37 & &k Seq2Seq #-73| i

ﬂ £ uni grarns

\Wﬂ«

v

sete

¥ 2 e
i 5

© bigrams #c &

3% o F] o Distinct
5 R F K Y on-gram 77 38 ¥ 3] F 3 o Distinct 3+
) T f 1 M}frﬂ.}g{i,;ﬁ' L2l B Fopy 4 &
» Distinct BA%® > N A B A2 X2 F i HRPARF o
242 A 13 ;}F,’f}-
A 13T

Lnd LAk HEEL

L4 N2 A

12
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FaFE TR RTE A LAMRY Fend RIEFE LT i AR
PHRRE R RGES PP R R Y o A AR iR ¥ U R EA S
pi&km 5 #73 F > 2 1345(Finch & Choi, 2020)4 41 » % 1 38702 38 i i@ * 4p
e i ff BRES F AR R PGS BT RGOS TR
fodg iz B2 i & A B-H 4 L = < 47 ¢ Grammatical Capability ~ Turn
Coherence ¥2 Response Informativeness = Grammatical Capability i & /3 & 4 = <
Ahv 2 gt 2P Edpd S AL TR ECZ YR gL S A
AE R RE R Vgl e AR H ¥ TR - Turn

Coherence & & ;3 & 4 & < 7’“*’%]/\ AP RE B - R BT A 22 KAET R R

én\!n

CESESE PR AL TEE SFS PETE L EE SRR ZR LS
ERE UL RS~ s e VA ﬁmj* ¢ #2.14 o Response Informativeness /L & # = v A 3¢

AT FAFTRS o LR RNEF AT E o ot TRAPM ~ F A

M gdphl 24 > Ay FIHRMEERR > FOTE Sy AR ‘T R
AR e BB - Baw B o BN & SRR K e

243 R} FRHFLFE

T Fro 23H/Ap BT H A A I EIRA LR Y 5 Ra s TG D2

R4 7 hdtae a(Liuetal, 2016):087 5 ¥ 30t o f B3R S 2 4 1R i

ok
=i
F_

B i o G Begmin 2 2 A i NS fRaER b oo FlG AR At o &
BAHFERLLGEEE RS - R TRG SAY O BRT ERT LS
By FIPNEEEZ XL RGP TG T2 I BEFITEE 3N @ A 133G A
ERALATHRT R GREG A LR R TR - R Wik LHT AR
it XA 4T b o ot fe(Finch & Choi, 2020)¥ jedp &1 - i df & & B 4p #h ke
- & (2019) G IR RY 0 RGBT RELHEHIRGROTRYT AR o 2
oA aER A AFREFS D B - WHORRGT O RIF LAY T
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B4R TR - o Adg £ TRk i RS -

.i-\\*

B WA AR NG Bk Ran o d NG M- B aER

o Py R AL Eﬁﬁ*ﬁéi°ﬁipi{ﬂ%@ﬁ%%é%?%$?
%ﬁéﬂi’ﬂﬁ&é@?%ﬁﬂ%fﬁquMMW(Hi) TR RTL TR

;80 @ % PPLen %4 & /r 2% 3 WA i ®f B B2k > e PF PPL S X 1321
Ll oo WpRt e A 2 R B p R g R AT A NS Y o X
AEF-FAr R PR NEFERIAGRER D ZE TG PRI TR A S
o FIL A RAMER EFEAALITR Y oA A 1ERD 0 AKHY R

< jx(Finch & Choi, 2020) » *TA72 3 % A%= & 47 1 0 % 1 7% 4 #4847 (4

1.) kiFEB o

Dimension H Definition

Grammaticality | Responses are free of grammatical and semantic errors

Relevance Responses are on-topic with the immediate dialogue history

Informativeness | Responses produce unique and non-generic information that is specific to the dialogue context
Emotional Responses indicate an understanding of the user’s current emotional state and
Understanding provide an appropriate emotional reaction based on the current dialogue context
Engagingness Responses are engaging to user and fulfill the particular conversational goals implied by the user
Consistency Responses do not produce information that contradicts other information known about the system
Proactivity Responses actively and appropriately move the conversation along different topics

Quality The overall quality of and satisfaction with the dialogue

301 A 1ER bR

(7 % & : (Finch & Choi, 2020))

Am R A (£ L) 2P aRERT 5404 L da B2 (Relevance) ~

32 j24+ (Emotional Understanding ) 2 %-#2 1% (Engagingness) &= fidp 1% % it

G K LI Ay B R Y K Pl G - Rt ML B 2§
AP AR L FEOER kT R F B A e T e r s
SR EERSLL KA RERLRS HEEHEE D o
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25

y
]

B
i

¥~ pIF D % > AR FRAMT 5%

SIS Y A G T AR AT (T A R S AR LE Y s R

S X PRF RGP A R MR F - Ry o Pt ARG R
BRELWMEHY LD e fEOER R LHZE T BT § Fo ke
PR R RN S AR AR R LIS AT s
L% e

G¥HEE 5 ST 0 Seq2Seq A AR S AR LR P o i 5 EE AW
5] Seq2Seq HA F A ¥ T EAFAED F PR AL 0 H AL DM L T S A

WE AR S PIHFEL AP o 3G BF ek o GPT & GPT-2 F73" uiical »

~m)

Bl e e d S48 > & 337 3 8§ it m r Pl e

Moo B P AT Seq2Seq o] o A o ¥ AMHE AP S BERAL @
*EEE 0 GPT-2 Ho3) 0 ffe DI o f T s 45 L > Tl AT 7 AoR-ia
* BERT #-3] 4 #f (7 7] & £ 3% » GPT2 §-319" 0 R iR 807 g » 5

HeEY o RREEICLA L DR oy o RE AT REY R

RHEAFPAE > PHLA PR3 F oA 1R 20 B b e

M-

§OP ARG - S S B R A L KA R s
B SR FEER o T kY L E AL 2 2 L1 ER GRS - T
18 BE A2 ¢ Perplexity (PPL) 4R 1% 5 p #4536 3 2 o pteb > L 1325 2 32
Pl 1.9 EPpl M s s fadiez EERE Hd A
IR R T R AL G Rt 2.

N33
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=% m1 2

3.0 PR

A% 7 Huang(2022)#% 11— B 2 R Wg 5 o #Tk3hanfra K SIE gy 0 Bk

\»

FHAR SREHA > 2 A E 0 F - fhEd Huang 7 X $R % AT~ s
BT A BT Frinie H j{?%ﬁﬁﬁ R AT REFHEHET RAHEE
FRRE QRS Z PR > % - FFE Huang $Hi¢ # dﬂ“’“r@?]/\ ¥R T R
=iz (NLU)» B4 8ie 7 A% A% A « LB 3302 a8 kgt
T s iif?ﬁiﬁ"ﬁyﬁ%% c BFZIFER AT RS Z FFE AR d %k e 4R 2
A token TEFEE  EXNERE VA GPT2 FFlw hhkw i

Foeom AHT ARSPHEZREEFE RN R o IR I ARRHCR] 2977 o

Dialogues Dutabase GPT-2 Double Hends Madel Dialogues Dotabase

- Sentiment Automatic Empathetic

+ Svicidal Thoughts - Di Closin
(o) Opening * Depression Dm!ngue d {% Response Generator l:liulaI u!;M
'@' dinlogues User Need Help = Topic 4
8 =

* Attitude

2 dn, & a0

3,

?1

.rn-
\VI

4

B 2. Frx k SLin A7

A BFZHEF ZAAE R S kFER Y FRGERERY F 7
YHAIGPT2 kA2 g ip it banw ¥ > TRER - LRIE 3

g
KATEr A AR AL NS Do BEER Y R Ry RERY K
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2FHE

A2 g it * 3 BEETHE K GPT-2 #3]:& (7% (Fine-Tuning) > %

< F# & DailyDialog(Liet al., 2017)£ d *3; < £ Huang(2022)#7x f 12 4 % e

L

P2 35 7R & ChinesePsyQA - i * DailyDialog 2 & & % o+ £ % A Ff:

|

T A auT g 3 gk 4o o @ ChinesePsyQA B Ed 3t P W < 5 fioendt
’J:'E“} g;—*rsq\ukq FHE LA AR RS 5 s 'E“} BLadks o b bR
PR TR A Y LA 0 B 57 B &Y P ih A%~ ¥ Huang A

- B AL ‘} g:j\xﬁf‘r'ﬁ'fﬁ
3.2.1 DailyDialog

DailyDialog .- B % & 5 Wfta T b > TR SR RLA 15T -
EETOR BN SRS 0 AR AR K PEE S SRR R TRED A BN

AL IV

L S@m¥tsd DN 7 AU By Ry T Riho gt ek g an
LEFEY H TR &2 {HETR T a0 SR HFEL ¥ 3y #F
AREEARH P F 0 BN A B A PHEN FERBEI Y &S ot
Wb a3 13,118 B > T8 BHiE< 93 S#h > T8 B

<% 15 B3 > Tk At K

15 B F -

~=\

2. ARERC TR R HEEPN TR A I Rse o R SR 2 iR
HoFE e IR R T wmaR T
s R ORECBIE-EFREGFE
AR IPF CERNERY CBRERS MR R i
B~ 0%~ pip s Mg
IR I R SRS
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5 Wi o B Gl A 2.9

Topic : <Relationship>

Utterances Emotion Intent
‘We are through . anger inform
Why ? surprise question
You impose too much on me , and I'm tired away . anger inform
I'm very sorry for that sadness inform
I don't want to see you anymore . anger inform
Please clam down . sadness directive

R

# 2. Daily Dialog ¥+3% # &

BB A RS T AT B3 B4 B ST

<directive>
<inform=>
<commissive>
<question>

® 3. DailyDialog & Bl & ~ &

<no_emotion=>
<happiness=>
<surprise>
<sadness>
<disgust>
<anger=
<fear>

] 4. DailyDialog %5 & & » i

18
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B <sttitude_and_emotion>
e <work>
B <relationship>
H <finance>
B <culture_and_educastion>
B <politics>
8 <school_life>
B <tourism=>
<health>
m <ordinary_life>

] 5. DailyDialog 2 X% & & A %
3.2.2 ChinesePsyQA

ChinesePsyQA #_d #* % < ¥ Huang #7% IF & f#m? B FTHE R FK
Fd BRI Firea > 18 PG AT R 0 B BB F A B
/RETERNERYS SEETE 10 SRS il LR SR A ET Y

R A TR e S AT R

1. H ¥ w4 oo sk (https://www.xinli001.com/) # e B~k
@’imﬁéﬂgﬁﬁﬁ%ui?ﬁ’%igﬁgﬁgjw%@ﬁi
o AL FHEEY 24 915489 5 5 0,882 ko TiaE wp E
100 5 » pb¥ &1 w 5§ cnfe bl L fipds— o

2. A RREav FFEEL HElHREF R d A L KR

HETFAER - AR LM AR > F0 A el r o Al

BAZEORR S FA ARl R F o RS R AR L ki

Hie o TEPRR I AEER A ER T AR 0T

AN ;S I SN R SN P
[N .gtg ,’;;é_g‘;%gtg\ Ax;%\.]g_ﬁ\;yb%r&gfﬁ\;u{.;\i,u;g_ﬁﬁ{g\
A E R

':5 ‘:ag]:%:ﬁ_"\?‘;aﬁ:li ‘:}F]é\ .
19
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https://www.xinli001.com/

H B 2 80 blde™ & 30907

T AR
F1 28 B ZHE
EAf Ao A R F e AR 7 KillE3 Elc|
=&
| BEAZLAREY > KREZABEOLRE - IE 1) & o
2 ARIF—ERIEAE 0 AERIEHR | HEE b L
3 REfPBRr BHARLEBAR - A LR

# 3. ChinesePsyQA #f ¥ # |

FREP L KRS GATH 6~ B 7.~ B 8.7 ¢

[l
e fEE
=i

] 6. ChinesePsyQA z Bl &R & i#

L hvi
m FE)
mm =

B 7. ChinesePsyQA it & & & i#
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TRt
FERE
SIS
N

AT

A
BE/RE

] 8. ChinesePsyQA - %% & & 4 fF
33 KRR

AR RN A A S R R St R A

» e ss e
3&1ﬁﬁﬁ*%ﬁ

GPT-2 FF 3" AN Be 44§ i » £ R UH > imd ST B P 05 B¥ET 0
ERA A5 1003 » gtk & L GPT2 7 &L e FIR » Flpt v
FRHEREERL Y o a ek A0 AT AP T AHY kR
T o M AR S token v @ R 4L R € AR K TS H 5K token o B
A i A DR R AR Y Apfide ko AP g R RO B A
FoOMRAOLA  BAELRRE AR BERY ROERE LRRE &
R RS R - Ao 2t AP EFRAHETHES E5
- AR REFRAES A BREBLF AR E R R

AR KR A D] E R AR 9.0
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Q : Question
R : Reply

D : Distractor
C3: Topic
(: Attitude
(C7): Intention

+ 06
+ @0
+ 00

e + 000
D00 + 000

» » » GPT-2
DoubleHeads Model
9. BB » F 5
% ik m%‘**"‘]ﬁﬂ)\ﬁ,}\ » A 1 aFE T GPT-2 #-3) andE ;,fz_ﬂl_ﬁ\ca A
Aw o RECA] APTREF 0 T O BR S token § (T A 304 0 Y A F W

ikt token 324 % 60T — B token > FFd 0 SRICE v BAR AP H B0

RARE 4 BB AR RS KR L F P TR @ BT
RAEEGE A F htoken S SGE S 0 e PR G R ASE S R RTe WA B Y S

F v Rend o R RECA RS Y I RIS B EE S 2 S

3.3.2 GPT-2 DoubleHeads Model

AR o AR * GPT-2 # DoubleHeads Model k279 2% » @& %

DoubleHeads h7f # /i F] 3t » 20 i % K03 2 8 & 3 5 %‘g ~ AL T - B
token izt e 23 N s FEFARAEYINERY BF oA LD

70 Flt A% @ % GPT-2 DoubleHeads Model % 3 & i heads 178 4 » Fr PF3R
BAE Y hinage A4 Ao amd = N o A (fine-tuning) FFE
A SRR AR T e GPT-2 HAIFeh™ 2 B E BN eh™ 54 BT

G~ HA? o (7T - BFendgp > # % Language Modeling Head & 3+ & 4 %
22
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& > 24 & LM Loss(Language Modeling Loss) » §[ 2% GPT-2 #-3] $#¥:& F 41847
FeaERoe b AR T AL €38 {7 T o9 3 R](Next Sentence Prediction)
Fd ARG Y HeE LT 5T BEF 0 238 0 MC Loss(Multiple Choice
Classification Loss) » :E 3] 7 &8 5 ¥ I K fRentoken £ = » » it B § H4%r R 48
HRADEME 2 o 9IRS 8 SRR R R AT ~ S8 12 4 GPT-2 HC

AP REA AR B @IS R WA R R 10497 o

»  Total Loss |+

LM Loss MC Loss
it

[ Language Modeling Head ] [ Next Sentence Prediction Head ]
Hidden-states {FEEEHFHERERRFCCEEA R
GPT2 DoubleHeads Model
I " N ( Question ] o Reply ]
nputs [ Question ] qp [ Distractor ]

Bl 10. 53] 78 R
3.3.2.1 Language Modeling Head

Language modeling head 1 & §_ % k{4 {3 & ¥ 4oim %%'E’ b2 RIERT- B
FooREHAPFOTHEEREFE TSR BEFT i“a‘?fﬁea] »aE R R A A AP H

feew f o 8 A dp A SficeiRa @ % cross-entropy K3t B A4 E o

L (St) = —Z _1 logP(wi|lwy,wy, ..., w;_q) (1)

23
doi:10.6342/NTU202202876



A PR IARATE AR LS SR EFNB2 Fwo Sp = {wy,wy, ., Wy} AP

ERRE*AI—1B2 F RIERFIBF > @& * cross-entropy 3+ 5 I K edp X EA

& Ly °
3.3.2.2 Next Sentence Prediction Head

Next sentence prediction head ] £_#* & $2% i b’“rﬁl%l B R w RE R
AFE ERREG TR EEY I ARG A2 0 L BEFLLFNY R

EFEREARRE > RERNAZ hvr R LA RT3 PRI Solic- fRig

cross-entropy k-3 loss & o

LmC(‘Sl:N) = _logp(rlsli 52, --')SN—I) (2>

Siy = 3P "T@] »ihE B ¥ ' S1v = {51, 52, s Sy—1, SN} PR E % 7N
[E3 ;%‘:/"7 > Sy ¥ {j@_ 1 fist s 4 WO *\- e ”T“{ﬂbﬁ;{ﬁ’»m,ya,g T ’Jst » A E
m AhAr 2 ?‘7},'

FALRER A A DHFET G T RF e 0 SN RE A B
EPRIERFRHEEY R ﬁ“B?rN,T.%g B2 G AR FEHES o Y
Sin-1 KIERIsyEE ZEF R > @ 2% cross-entropy 3+ & ki 4 EALS

Lo PREAP#Eres s

_ 1, Sy = St
r_{oi SN=St,' (3>

B f¢ > 2 ¢ #- Language Modeling Head £2 Next Sentence Prediction Head 4f

% B (loss)sr g {s L ATHCA] 0 RE P R sk o

Lrotar = 1 Lym + azLpy, (4)

A a8 Ly, * % language modeling head :74f 4 % #ic(loss coefficient) & 4 % &
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(loss) > @ a8 L, B E_* & next sentence prediction head if 2 T #c B 4p 4 @ o
34 PR

d A LR FENEED S0 T A RO RL &G HiE L
Feht R R R A AT RELEA S RIS EERE L 1R

AR N AP ERTHEA A DIR  RBFEPIETLE 0 T DRE RDR

WAl sk B % KRR 5 RRRE R o
341 p i

pEcrRildg B SN R S FEREY R E Y BRI DR
ErGPT2 #3418 » B2 F2 A TEPIREN Y REFTE > AR
* Perplexity igdp #F o i * Perplexity 312 & & & 3= 2 * GPT-2 #3144 #4532

TR aRE T EWARRE 0 B ERD }F*J%(Adiwardana etal., 2020)3p i » PPL #cig i3

2

[N

B e BT I A 255 aRER o Perplexity 4p k2 4o L

PP(S) = T\/HT L (5)

t=1 p(wi | wiwy-wi_q)

Sﬂ%ﬁ»ﬁ@é’Twiééaﬁo
342 A 1R

BALERY > APRGE A H AT PRPIFHE S AEEER AP
#-7%_ChinesePsyQA snip|:R FAHL & ¥ "EI8EP- F BRI LR * = AR k4
Ay B EREAY e @ R #§ 7 d 2 (Finch & Choi, 2020) I A et
- AaERip e X EPAp M 2 (Relevance) ~ 432 242 (Emotional
Understanding ) ~ %-#2 1% (Engagingness) i = fidptk &k iie®= i » HiE * HHw B
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BEFEE o AEFFL-ITI A - ALY ARA 2 AR FE T ALY
R KA ey B R R R B A R

e AT USHRHEE L e RO R Ry R F P2 R e HT

=
:

BE ST R H SRS RETIRE R AR B S R AR
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Sri - F1E%

AR EA PR A AB AR FRF R RIS SRRk R
MF kR SRl SR B R A 2Bk F o BB HECAE A p PR

BALFERIETES > BEAHY BN FREALSITE S ITHEE LR ek

4.1 Baseline Models

ERhe BT EHA PN 2 LT G ok TR T kg

TR B

1. Seq2Seq+Attention Model : d (Sutskever et al., 2014)#7#% ! e57 Seq2Seq #-7] 4«
+ Attention & > @ * cross-entropy loss & 3" -7 -

2. Transformer Model : d (Vaswani et al., 2017)#1#& I} 0 Transformer Model » #
® & * 7 Self-Attention =i%4] » I @& * cross-entropy loss & 2" S #-7] -

3. GPT-2 Base Model : ¢ (Radford et al., 2019)*7#& ) 59 GPT-2 Model > & * ¥ 5
Language Modeling Head sz # 3] % 4 » F P i¢ * cross-entropy loss % 3"
R -

4. DialoGPT : d (Zhang et al., 2019)#7#& &1 encq] - & * + & Reddit 3 F Al 2
At GPT HAISED A & » 22 @& % ¥ 2 748 & DialoGPT _ it {7 &3

(fine-tuning) - % {8 3|3/ 43 chficd) o

i i AT Y ¢ Y @ * e Seq2Seq fiod] &2 Transformer #5040 # ¥ ;‘g
Pt PGB AR AR T S ek o A PR IR ) ke
(7R & ST % AR U] GPT-2base RAp 3 vt o F AR T R Y AR
TR R T U AIEPIRECE) i b o gt s ke T B DailyDialog

+ o # ]FB ek i DialoGPT g iTt ﬁ{rﬂ}fﬁ » fe d f"’I'— K‘Tﬁ,"]mf": %\ , r;‘] L7
27
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BERFHEIEFRER R 20 A > HEERIE 0 AR
¢ +* # AA # 5 GPT-2 DoubleHeads Model (GPT-2 DH Model) £ 4v » $f35 45 36 efic

A (GPT-2 DH Model w/ label) e % -

42 3R 3He

Y 2 FHENTHEESE FHRED R RS 0D 8 ko A

| A BT T T SR

P TR g P o0 SRR A S Py i@+ CKIP 0 gpt2-base-chinese
Model » #-learning rate 3% % 2e-5> &+ & &K 5 150 #F ~ » 25 10 i epoch -
BB Lyn B Ly df 4 283K 5 101 - Seq2Seq #-4] » 2% i3k 2_learning rate 5 Se-
4> 2K aebdcE 5 128 ¢ > 25 30 1 epoch o & Transformer #:3] ¢ » A i
_learningrate = 1le-3> K #ic: 6 & > head #c& = 8 I » & ZL#ic ¥ = 512 B »

R 20 i epoch o

=2 FREYSEREAY o FERREAI A P Y @ * GPT-2 Base Model % ig 7
% o #-learning rate % % 6.25e-5° H =~ & A ® 5 310 B3 = > '3 20 & epoch -
FReLy B Ly AR A Sk & 2:1 0 Seq2Seq #-A] 0 i3k % _learning rate 5 le-
4> 2R &85 256 B 0 93 20 B epoch o Transformer $3] > % Pk 2 5
learning rate % le-4 > K #ici 6 % > head & 5 8 B » &8 E 5 512 B » 1R

20 # epoch -

*ORGEETE S WAl & 5 > @ B S (Accuracy) Bl EBCA] I AR BT 0 Ay
L

P ot Ko By AR E (N L BT ARG EE F R A E o P FEy
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NEF e 0 @ d 3 Accuracy P GPT-2 DoubleHeads(GPT-2 DH) s3] 7 127

3% > Ft H 4ph Baseline Models #-7 ¢ & 3.2z 5 > Baseline Models £ 4

ol
IR

Y A Ao T £ 497 e

Daily Dialog ChinesePsyQA
Model Accuracy  PPL Accuracy  PPL
Seq2Seq - 28.94 - 204.01
Transformer - 23.37 - 83.927
GPT-2 Base - 11.419 - 13.187
DialoGPT - 11.28 - -
GPT-2 DH 73.51 10.886 82.36 12.975
GPT-2 DH w/ label 75.79 10.727 87.05 12.014

% 4 pEiTER gL

Y it enig % 740> A DailyDialog FAL & ¢ > i ardg Ien 2 A
perplexity(PPL)_F - #p $** Seq2Seq #-3] ¥ Transformer #-3] & 7 421 50%::e
# » @ b i GPT-2 Base Model ¥ d (Zhang et al., 2019)#73& I} 1 DialoGPT iz
BAIEDRBA L o & A BTG 6% B%eEEH o At G E e~ FE MR R
SRS OV OE R A A e 2 R el 0 A PPL & B RES b EEIE I G e
TR o @ fd A p a2 e ChinesePsyQA 4t & ¢ > perplexity(PPL) &
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