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ER-Chat: Response Text Generation for
Dialogue System with Emotional Regulation

Abstract: Expressing emotions in a dialogue system can improve users’ life satisfaction and increase positive
interactions. Recently, an emotional response generation method using neural networks has been proposed,
which enables us to generate more natural and smooth interactive responses. However, the emotional re-
sponse generation methods in the existing studies do not provide emotional regulation that determines the
emotion of the response based on the emotional state of the interaction partner and the content of the speech,
such as in human dialogue communication. In this research, we propose an ER-Chat that uses emotional
regulation to estimate the emotional category of a response from the user’s speech input text to generate an
emotional dialogue response. This method consists of two neural networks: an emotion regulation part that
estimates appropriate emotion categories in response to a response using a distributed representation of the
semantic and emotional context of the input text, and an emotion response generator part that generates
emotional text responses by assigning emotion category labels to Seq2Seq with Attention mechanism. It is an
end-to-end framework that enables the generation of response text for appropriate emotion categories from
text input by pre-training on a large dialogue pair dataset with emotion labels. To evaluate the appropri-
ateness of the estimated affective categories and the generated affective responses, we compared existing and
proposed methods by automatic evaluation using a dialogue generation index and manual evaluation with
100 subjects using crowdsourcing. The results showed that the proposed method outperformed in terms of
accuracy, fluency and semantic consistency.
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My dog [paSSEdIEWaY yesterday.
User A I feel hopeless... ER-Chat

! ‘ That sounds awful... (Sadness) 7 g

I'lost in the final round of a Nideo|

‘ ER-Chat

User B gafiie| tournament. ...
‘ﬁ(
Cheer up! Tomorrow is another
day! (Joy)
We can buy the popcorn before
User C entering the [Cinema ! ER-Chat

) o
T ‘ It's good for you to do ! ! (Joy) 7

1 ER-Chat %ZfW7=05ED A 16
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IS5 e EZONE. ZDD, NG R T LA 1—
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EREITD ZOD=a—F 03y b —JFHWEZ L
T, ANTFAMIH LU TEIENAE THEEILEE1TS
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3. ER-Chat
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& DN REAITHEHDIAALZITS FRIZ, XFLL
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3.1.2 Transformer

Transformer % W "CHLEE O ERHY 77 HLFRIL & RIE 7 7L
KBEHWE eIk o THIH LA 7 F X b oK%z
Ira—FL, WEROREEZXZ P VBT Z21T5.
Transformer (PP B AAALZ WS, Self-Attention /&
¢ Feed Forward J8IZ & » THMFLIE T WD 5% E %
AREICT A FETH B, ANFRFHED X = {21,22,..., 27}
B IERG U 7 BRI 0 BRI & BRI 7 BR B 2 h e h
Self-Attention J& ¥ Feed Forward % HW\W x> a— %
v, ZofihzR LeLETREAEICEY Y 7 by
7 AT X o T one-hot X7 bV TR X N7z Fuidi 2%
R bve DN 21TS. BIERT Pleld, BIELE
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Aty b=, ANENTFHFA LT —REEDE
RINT — 22 RMIGT 5 KR5 T — ZITZEH S % Encoder-
Decoder 2 5% Seq2Seq 7 L — &7 — 7 L {FE M [28]
Ko THREN 5. Encoder TIEAN S NIRRT XLD
HFER Y% Long Short-Term Memory(LSTM) % Gated
Recurrent Unit(GRU) 2DV ALY b =a—F %y b
7 —2 (RNN) 1252, HaHXOERZENED XY P
JEAE L, Decoder TIIRENE DR+ L DIE#R % B HGE
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ZANT 2R cBNTH (D) IKDBEAE by DIK
RRZEHL, X (21K D HNHEE ¢ ZFIHET 5.

hy = sigm (thxt + Whhht—l) (1)

Yt = Wyh ht (2)

INZRZ T FTHEDVETZLITE o T, EHRE
HEEEIY = {y1,y2,...,yr} ®18%. 7z, Decoder T
&, EAEHIERERIC THA SN ERIERT ML e 2 RN
ERIAT 2K TRIBNNE Z EATLINE Y, D%
%47 5. Huang & [6] DAERFEICEDOWT, Encoder
MPORZIFWo BT bL h &, RIGHEINENC & o THE
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4. FHEEBRERTE

4.1 T2ty

KR TLTHATINGET -2ty OEMFL LT,
FEE D E BT BRI o TWBKBENGET — &, ¢
LURENZNCIEIE D T3 B EEINT— &
THEIRBEDNDHB. Z I THRWSETIE DailyDialog 7— &
v b [29] ¥, OpenSubtitles*"! DFHET— Xt v b EHN
%. DailyDialog 1, H®EATEICHT 4R MY 71
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R F 3G~ Ekman[30] DEARKIE L L TERX
DTV 5% Anger, Disgust, Fear, Joy, Sadness, Surprise @
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D517 .
4.1.1 FIALIE

I¥£E L 7z OpenSubtitle ¥ DailyDialog DX$FEX 7 7 —
2R LT, 3HEELUT 20 HEEM LOXDRRE, |- kY
DELFXFDIRE, R TINCFITER L W o FFi L 2 fi
L7.
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INBENT WS Friends 7 —& £ v + ¥ EmotionPush 7 —
Xty bZHWS. Friends 7—&ty MIXTV FZ<0D
Friends I8} 2 FiEH» SEKIEH 73V I EE N
72XEF—Xty v THD, EmotionPush IXEHLEH
72 HEBRD Facebook Messenger F ¥ v MIEEH 73V 5
AP E I T —&ty P THD. GFT 123,812 F
DEE TN ETFAIBEENT VS, KIFRTHER
¥ 9 % Ekman([30] DHEAKEICH T 5 6 MEHDEE 7~
AR EINTT—2DAaZHMHL, JlT—%2 LT
BAENFEROFEE 2175 . BEAHERE, BEIHa X

*I http://www.opensubtitles.org/
*2 https://sites.google.com/view/emotionx2019
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BERT €7V [31] DA EN T\ 2 HFEEHFAET IV
LY —2a—FrHOTHEBOMELITo /2.3, ML
DiEFRIZ & - T, OpenSubtitles ¥ DailyDialog % &+
T 1,302,991 fHOXFER 7 7 — X &Rl 7 — & & L TIER
L, 13,106 fHONMGER 7 7 — X% T X b7 —& & L TIERK
L7.

4.2 KBNS A—ZHRE
AWFEDIRRETIETH % ER-Chat ZHERT 272012, IF
E¥E 71V — 20U —2TH5 Pytorch & W7z, BIGHIH
e RIS AR Ll T — &t vy  EHWTEHEAY
BEITS. HFEOHDIAAY A XX 300, FEFEEUZ 25,000
L7z, AEBRETOIBOFEHEARTI A -2 LT, Kb
FIEERICIZ 6 /B 4 Ny FD<IILF Ny K Transformer
Encoder 25, &EOITIE 2048, BRI 100 KXot
TH3. BIBFBELEEEIZIX Encoder £ Decoder D&
12 256 ZITDRENE %2+ 2 8 GRU Mgz o, % 7
O 2AERT, T X —XDOEHEBIEICIE Adam([32] &
BHL, 258130001, Fry 77 bRiFo02x L7
FRFBIEI AN FFERERAL, I=NvFH A X
128 ¥ L7z, TRy ZBUIRIEHIEE A 30, BB EE
REBAY 10 & U7z,

4.3 R—RXFA1>

N—=2F74 > LT, EEEMMTE Seq2Seq T
(Att-Seq2Seq)[28] &, EIEHYRIGE 2 AIREIC T % Emo-
tional Chatting Machine(ECM)[5] Z#H ¥ %. ECM i
FETRIEA 7TV OFINEITS 2D, KEBRTIET VX
LG T IV THAZITS O ITRET .

4.4 FHEIEIZ

ER-Chat Z HHWTHI 1 &N 2 7 F 2 b OERIMEEIA S 2
W25 2372012, RFFETIER—RF 1 Ve L - HBEE
fifi & ANFFHi 217 5 .
4.4.1 BB

HERMETE, ANTF R M 2 ER-Chat DH S
TEALNDEE, R—ZA74 VO TFRA LT 3
e TRMERAT S . XEAERE T ORI ARG e L
T, BIfR7% ¥ T BLEU 2 a7 7% ¥ OFHiEiE AW & h
375, T OFEEIIRFEERIC BT AR KK & AHEE A
WI ALK o TWS [33]. 2070, KEBOIG
B RS R 2 &, IEfRSC e oM 2 BT
% BERTScore[34] & 7LD N DG X % 3l 3 5 15
e LTHWS NS Distinet-N(Dist-1, Dist-2)[14] 12 & -
T % 4T 5. BERTScore XM & EfEICEEN5

*3  https://github.com/KisuYang/EmotionX-KU
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b= VEZNZNBERT ZHW2 Z & TR MLVRHE
AN, IS DDEEBEHWTERD & EFELO
FEUEZ SRR 53R D 5 Z L 23A[HET & % FHEEIE T
» 3. Distinct-N IZAER X NZIEEFICE F4H 5 unigram &
biggram O EFHT 2 2 T, ZREDEGVWEREIT
ZZEHARETHB. T O EEEMAWT, #EF
FIZBI N7 F R OESHESLREE TGS 5.
4.4.2 AF

NFFHMiTl%, ER-Chat OXIFEE DHE % HERE D 7
JT7—=2arviZEXo CiMliziT5. TA P TF—RITEET
% DailyDialog 7— Xt v F 55 6 DDEIFIZBIT 2 AN
TEIXMEZENENR 10 BT D, GFF 60 Y > St
9 5. DailyDialog 7 —&%t v " b7 FX M2Y L
M L-#Be LT, HEEBEONGEHEICBIT 27 F A+
T—=Rty N THLLOWHREINGTEEZITH > — 28
FELRTWVWI ey, FETIEMRREREZ L5 EhT
WEHZenh, BYIREESF VA RRIETEZE X
77 bTH B, WHEHICIE, ASIFFAMCHLT 2D
DR—=RAF7A VERBEFREICIZ 3EHOM 7 A+
N7 EXLADEFTIRIREND 2D, 60 FDO AT T F R
MU TEH 180 RO T F X B RENE. Th
5180 DT F X b2, AREINZISEICE T 2GS
(Fluency), T/EME (Satisfaction), EKIVEESE (Semantic
Consistency), BIEDEE X (Emotinoal Eichness), &I&
D Y]X (Emotional Appropriateness) @ 5 D DG &
AEEOV v AT RETHERZ LT OV, FHEZITS.

5. FHERERKER

£ 11 HEEHE, M O ANFRHEC B B EERRG R R R
3. F£7z, AFFHiCH Wz DailyDialog 77— &t v b D
FRIES FV B 2 HEEISER 2R 6 1R T.

5.1 BB

N—ZX 74 YFHRICEZHNT7TF A P HBLT, ER-
Chat 128 2 H 717+ X b i& BERTScore, Distinct-1,
Distinct-2 D ZNENDETR =R F 4 ¥ FiE% EE-
TW5 Z L WERTE72. BERTScore 134 XN 7-CE
L OBEME RIS 2468 TH 5720, BETFIRICK K
BHEZITS 2 TEFEFIEL D DRIECIOE LRI L
TWB ZEDPIHLITIR o572, F7z, Distinct-1, Distinct-2
FER SN NGO TS 2468 CH 2720, 12
RBFRICE TP EL RoTW0WB I s L EESED
ENT BRI IR ATREIC LT WS Z e A0 h 5.

5.2 AT
ANFFHM, 792 FY—2 > 27— 2D Amazon Me-
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R 1 PREIC K ZERTHSR E LA
H BT NFAHifi ((P3iE)
BERTScore . . . . Semantic Emotional Emotional
Models Dist-1 Dist-2 | Fluency Satisfaction
(F 1#) Consistency ~ Richness  Appropriateness

Att-Seq2Seq 0.633 0.0272 0.099 3.131 2.307 2.564 2.537 2.497
ECM 0.671 0.0301 0.142 3.521 2.598 2.828 2.789 2.747
ER-Chat ‘ 0.684 0.0332 0.165 ‘ 3.733 3.124 3.284 3.217 3.274

chanical Turk* %W THE L7z 100 AOHEREIC X T
fibhie. 2D5H4 ¥ FEEDHEERED 0N, 7A VD
EEOHERED 60 NThHoTz. Tz, BT 5444, 20X
46 447 20 K225 40 KU EDIRAWFERETH o7z, £ 1
R ANFiHfiofElE, HEFEDOY v h—FREICK->T
ERE N FIEEZRLTWS,. B E (Fluency), #H/E
JZ (Satisfaction), EMKHVEESME (Semantic Consistency),
JEIE D& 'E X (Emotinoal Eichness), EEDHEYIX (Emo-
tional Appropriateness) D4 T DIEFUCB W TREFIED
R=2 74 YFiEEk LEoTWE Zehbhd. B, i
JEFE (Satisfaction) IZBWTI& Att-Seq2Seq & b  0.817,
ECM kb3 0.526 DIET LB ->TEDH, ER-Chat DH A
T XA MRSV EEZREL TV Z e an
5. FFARRICEEDEE X (Emotinoal Eichness), &IH
DY) X (Emotional Appropriateness) & W5 7z D DK
BEE D R—A 54 V& LEloTW3 728, REFEIC
XN T FRA MBI REEZEATVS Z L DHERT
A

6. ¥
FHAEBROFER 2 S, DITD 2 HIZOWTEERIT- /=
AAN—=F+

ANFFHMZITHCHZD, FATTTF X MR L CEy)
FrESICEROEEE 6 DDEIEL T3V 5FEIRL
TH B0/, ZOMRTHIL—r~vy TER 3ITRT.
Joy ¥ F U FIZBWTIE, £ OHERE D Joy DINE T K
HDTWBZ Wb D, Sadness ¥ FV AIZBWTHRL
{ Sadness 23 KD LN TV, ZhLDEESF VA ICE
WTIE, Z < OEAEWBRE S FHTFICHREEZRD TV D
Ze bbb, —HT, Anger % Disgust D> F 1 AIcH
WX, HET3EE T TV ghR. s, H#
J&D Anger ZFTE T 2 #58E b WIUXK MR FREE S 2
FHRE D VAU FE 2o 2 LTBOVTHLWHEERE S WD
72D EZLNE. DXL, IBERICHERE DT E
TRREEHTIVIE, RAUBESFV BN TH2RD
BR2ZZePHLPICH -T2 D), 2 TOI—F%
R DN AT LA RWET 5720121, F1—FD
FAERBEIF M E L Ta—F Tt =Y F T4 &N

*4  https://www.mturk.com/
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Anger- 30.8 20.3 4.5 2.5 Z1LE] 20.5

Disgust- 11.7 = 24.2 10 88 232 222
c
£ Fear- 5.5 5.7 40 6.3 182 243
Q

E
w

3 Joy- 0.2 1.3 1 10.2
=

Sadness- 5.2 3.2 6.2 11.2

Surprise- 3.7 9.2 a5 34.7 12 38.2

Anéer D|s§ust Féar joly Sadhess Surplrise
User preferred Emotion

3 ANTFRAMINT 2HAENTLET 2 I0EROEEA 7 2
U DR

LRBENDHBEEZD.
dA—Fa4 VT«
AWFFETHRICL TOVRMNGEE, 7FAPDOAHTOD 1
X 1DE—VTHRMETZMNETHoT. LoL, HEERS
TIThN B MEEZERD & — > 2k L TiTbh b 2 28
ErAYTHD, ~EOXFETREMT 2720 ThEHD
R —THMEEZITV, ERRPINICZ—H L O#EDNGE
REREELTBLIET, D ABSLONEES 2T A
ORBAMAREICR 2 e EZ O 5. Tz, BIEHEICEW
THUIRBELHE T 2 ER LT, AR TID K-
72 FEE T F 2 N ORNFICB T B BRI SR & BB SR D
iz, 2=V THE L TWADhEWolzay
TV A MERPBETH 2. RITWBHE LGN35
A, LATWRHE RN WA RYICE>Ta—¥
DINGEES R T LITKD 2 ERIENRIGEIRRLZEEZD
nb.

7. EHOHIC

AT, 2—FOFRMANEDT * 2 5o 7K
BReHWTEKRNER CRENER2ME L, BIEEIS
21795 2 e TRIBIBEIME BAZMEHICEDEREITD 7
FAMNEE 7L —L7—2TH5 ER-Chat ZIREL
Opensubtitles 2» 5 BF L 720535 7 — & ¥ DailyDialog 7 —
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&£ 2 DailyDialog[29] 7— &+t v b D ASISUIHT B 0FEIEH

Input Text

Output Text

He is lazy. I'll never ever work together
with him! (Anger)

Att-Seq2Seq
ER-Chat

you are not a coward

it ’s not that easy it is !? (Anger)

He’s endless talking about stocks almost

bores me to death. (Disgust)

Att-Seq2Seq
ER-Chat

i m going to kill him
i don ’t want anything to do with it (Disgust)

I think someone is stalking me. (Fear)

Att-Seq2Seq
ER-Chat

i m not a traitor so bad for you

i can ’t believe it ! i ’'m telling you (Surprise)

I’m going to get married next month. (Joy)

Att-Seq2Seq
ER-Chat

i m going to get married

it is like a great deal of life ! (Joy)

I didn’t perform as well as I should have

in the interview. (Sadness)

Att-Seq2Seq
ER-Chat

i m not going to hurt you

would you like to have a drink ? (Joy)

I can’t believe he came to the office

in jeans! (Surprise)

Att-Seq2Seq
ER-Chat

i m going to get a job for the job

that s not good, i m surprised he s doing it. (Surprise)

Xy MERAWT, BIES 73V BHEE T 2 EAEHIHE »
BABN RN EER AT 5 BRIBIDEERFRD —DoD =2 -7
Nty N — 7 REER L. WEISEERKIC BT % EHifE
=5 % BERTScore ¥ Distinct-N % F 7= HEIETHE &,
2539 R =4 P ERWTED T 100 NSRS
W2 &3 ATl ZITOR—2 5 4 Y OFIEL R U745 R,
HEIRH 2 AFFHtiom A IcB VW TRX—2 5 4 Y OFEE
FEIZHERZR L. SHBOBEE LTE, wLFR—
DMEEIC BT 2 RIEHIEH P EIEHE D —> F 7 4 XMbx
f1522T, £H AMS UL MEEMGEOEEZ HIET.

BEE ARWFZEIE, JST CREST JPMJCRI1882 DX g%
ZF7bDTY.
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