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T4, Appletto [Siri |, Googlet: Dialogflow] ,
AAR~A 7 m Y7 MO Th AR 72 8 OMEERNT:
RFEV AT ABREBEEN TV D, WG AT A& H
KT DHFHEFFIIRBR—AFIEEERI—AF
ERDHD. MEBEN—AFEDE, HONLLOHESN
TISET =2 RX—=ZANHRET LT XL THGE
XK E LTHIG LWIREZT 5 FIETH
5. R — 2 FIEIX, Seq2Seq[l]7e £ @ Encoder-

Decoder & o &5 /L D EncoderZf I 3 &6 L2 A L,

Decoderiifi iz & 5 B Ik ) 72 LR SR T & S0 & ARk
THFETHD. R TIFAERS—ADXIEET A
TALICERTS.

AR — A DX EE Y AT AT A ICHES LT
D03, ZERMEDIROIRE ST — R 220 E S (B 2
LI don’tknow’2 &) ZAERKT DB HDH T L &L
SRIVFEMHLTWS. ZofE, 285 —4%y
MRS E N EBHE CHEL, ZOINENRS
B2 BT HIGTE A Z SN T D, Zofi#E
REMRRT D201, T OO H M OMPRTFIED
MREINTWD. —DHIE, ARRN—RETILOK
B T®h 5. st DEncoder-Decodert i 5 /L %,
Serban[3] & X585+, CaoH[4)IZVAE, Lib[5]iE
HABE DK BIZL W INEDO S E M E L. —
SHIE, ZEERxEEE®ROANTITH S, Serban 5 [6]
WEXEEBEED AT, Zhou b [7IF = — 3 3 UEHRD
A7, Zhang & [8]1Z 5% # D (personality) ™ A7,
Kumar & [9)V 36 7H1 T2 D AN K 0 INE DSk %
mEd5.

AW TIE, (V)BE, BASIELPIIZE CTHEE &
NTW D FHRIEE T T LV OGPT[10] % *F5E AR ¥ A
27 \ZFine-tuningd~ % = & CBETFE D Encoder-Decoder&
TNAX D ISEVERROM EERT. & 51T, QKEHT
HEREGPTET MIANTHZ LT, GPTET /L
DINEERRMEREDN L2, 2L T, (3)F UREE
X LT, IWELDRL DX FATARERT HZ
LT, RIO KD R AR DHREFATADOISE 2 AR T
HZEHEBIET.
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2.1  Seq2Seq & iEEREE
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K1 B DRFATAIC K DISED AR

FEEL

| really need to start eating healthier.

JEZSC (Inform)

I know. I have been on a diet for a long time.

W2 3L (Question)

What are you going to do about it?

W& 3C (Directive)

You should start eating fewer foods.

JEZ 3L (Commissive)

I know. | know.

Sutuskever ©[1]i% Seq2Seq (Sequence-to-Sequence)
LS LSTM W RINEBE TV AR R LTz,
Seq2Seq 1% Encoder & Decoder ™ —->¢ RNN 7> 51
EaLn. NSRS % Encoder TR iAH, AR
WFEA &I %5 & Decoder D FZAUE O #IHAME A Encoder
DFRBAVE D I #&ME CRXE E 41, Decoder (X I#T %
HHT D <eos>% 713 5 F TITH 1R85 B IRHY
W & 5. Encoder (23 51\ RNN Z {32
Z & TANRINBAROREEBL 2 i 3 2 PR3 )
kans.

L2 L, Seq2Seq 7 /ME AN RFN % B ER DY
MLTLMDRITE WD, ATIRIIBEWVIZE
Decoder N7 22— R B /37 3 —< U ANEALT 5
EWHRIENR DD, ZoOREAICR LT, Luong 5
[11]1XE B A % Seq2Seq &7 /WG L7, B
1%, Encoder D&KL DFZNEE A A€ VITIREFL,
Decoder 737 =2 — RJ HEEZ AE Y 25T 51
ThoD. VLEHBEOBRNZ AT ZRICLY, 7

NDOT a— R AL UE L.
22 GPT

Radford %[10]iZ GPT (Generative Pre-Training) &
V™9 Transformer ¢ Decoder ¥ V7= F a1 E S58
ETFNVERE L. GPT OSEET L OFERIFE I
7000 fit DA AL S 415 BooksCorpus 7 — 4 T,
WHEFELZ TR TE D LI ICFHEITH.

GPT @ Fine-tuning 1% Multi-task 223 (272> CTE Y,
WEF AT DA—RADSFHEETNVEZ AT TV
DS aFEHTH. BhiDH DT —5C ={xq1, 0., X, ¥}
52586, SEETETAOBMBEL EXQ)TE
IND. PIEGCPT DT A—H—%FKT.

L, = ZlogP(xi|x1, v Xi_1; D) @)
i
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BAT TNV DFET, SaEETIVORMKE L Z
27 EERBEMTINZIE=a—F 0%y NU—2 %
HoTINLD Y DREES A0 RIRE, SHETN
LEATEABONT A— 4 —EBFIESED. HE
5 27 O ABBIEL, & RIS R T b 3R 0
GPT &f&EofEnE, WIXEAEED /T XA —2—%
xT7.

L, = Z log P(y|xq, -\ Xm)
xy) 2)
P(ylxq, ..., X)) = softmax(ht, W)
GPT O Fine-tuning HIRE¥L, 1%, SFEET /VEHM

BEEL, LR ED X A7 O HIIBEEL, DELFITERT.

Ly=2L+ 4L, 3)

3 REFEZE
31  KIEE(TA

Amanova & [12]1% Inform, Question, Directive,
Commissive & V9 4 DD XIEE{T A % EF L7-. Inform
BRI RVEREFEE DRI T 21T/ 2R
9. Question |TERIITA T, SEENME2, HEFL
TWRWEREHELGIEHTITHERT.
Directive |ZaE#& N 2R, F78, #F, ZT AN - ES
(accept/reject) = tH F I 2l T 2174 Th 5 .
Commissive [F &6 & N EXK, T Ah - SR
(accept/reject) izt HREERCMI R A R TITRHTH S.
32 GPT ZXFEV AT L~DJEH

Wolf &[17]i% GPT Z AN xfa7lhi o A7 AT L
7= TransferTransfo &\ 9 7 L— AU — 7 22K L 7T-.
GPT O AJIRF T H§E Embedding & {71 Embedding
DI DIAFHDORFITUBRZAT 5 S, FEaGH & INEH
ZoyRIT 5 72lz, £ 2 A2 b Embedding 2 GPT &
TN Z T=. *5&7 — & % Fine-tuning 3% k%
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1 x&5# A7 1281F % GPT @ Fine-tuning
*FE6 4 A 7 \Z Fine-tuning % Si5E 7 /WILSMET
E%%?wf%éh ETNNFREFEL LG AL

TIIREEE T 21T 0T, IS T IR EEE
{E'J%ﬁ5 FEHX A7 OFETIE, FEHT— X O
TFET DREEL L IGE X DT 1B, HEEXE T
‘/ﬁA ?Elﬂu'jj LICIRBE X DORT w4 H & L TREX
PR AT O . &I 72 Fine-tuning 8 2B
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IGBE LD & SFEET AORK L, FEESUTH
IS BISESLDOHRIBROELFE 70 5.
3.3 XEE{T4 % AJ1 L7= GPT @ Fine-tuning
ABFZETlX, TransferTransfo ZZ& %12 LT, X7kl 7T
ZEW A NI1T D 12 OISR GH T4 % £BLT D 5617
%5 Embedding % GPT AJJ Embedding J&(ZiE00 L 7-.
AJ15%510> Embedding 1%, HLEEDOEWZRBLT 5 TH
7& Embedding | , HEEOIEFHHREZRT &
Embedding| , F&E L EISEXDORRIT D 7 A
I Embedding | , XFE{TAERERBLT S 355748
Embedding| OMDIALDIRFITH 5. *IEETAZ A
7139 % GPT % Fine-tuning 9% Hik%X 2 (ZR7.
Fine-tuning B Multi-task %38 1% TransferTransfo & [7]
HTHD.

REFEFRLGL ) (yes!( it [{is || feos)
t_t 1t t T  Trueor
$nuac¥ﬁa+GPT ]—> fue o
’P T T vt T
cat ][ is || cule ) bos ves| [ it |[is . REFET R
i ﬁi@ i R
+ ¥ F + T
A A A A
HEEEmbedding 4 A v FEmbedding — %5547 BEmbedding
) A REEX B REX I: Inform  Q : Question
—Hii#Embedding D : Directive C : Commissive

2 xtaE1T 2% AJ1L7= GPT @ Fine-tuning

4 FRmEER
41 T—HEv b

AWFIE CTIERFEIT A% 7~ Y 7 L7 Daily
Dialog[13]1% 7 —# & v MZHWDH. Ka— R,
13,118 7 7> ROXEET, Y 7 NT v ROXEE
F—R\EWT DL 72,759 XTI D. T—HTD
KR T A DOEIS immmM¢m9Qmme&w®
Directives (16.9%) , Commissive (9.8%) TH 5. &
T =X T — X 61528 f\T WRFEET— & 5794
7, TANT—H 5437 XTI AT 5.

42 FHImITIE

S BMERENT Bleu 2 =277, distinct-n, BT AN
7 Mvat A CHEEEIC XV RHME AT O .

Bleu A2 7%, ElXEHX—7 v NXOHELE %
i O n-gram —BER TH 2 FIET, K@)ICLVFHE
T 5. pulE n-gram O —EF, BPIFAERM N —
7y MR VEWGEDONTFT LT 4 ThHD.

BLEU = BP 'exp(Z(l/N)lOan) 4)
n=1
RS E #—47 Y h XD 3-gram X° 4-gram D —E
THREN =D, AL TIE 1-gram, 2-gram O — g
% i3 % Bleu-1, Bleu-2 %% %
Bleu A2 =7 i “Howold are you?” & “What is your
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age?” DX HIZ, EHMAFELTTH n-gram A— L7
AR AN/ “5 2 & 5 7= ¥, Universal Sentence
Encoder[14]7> B ) ENT-AR L E X —47 » R XD
BT AR v at A CHEEE R T S FEH

(USE-sim) ©479.

FTo, ERSTOSZHNEZ T 5 7291 distinet-
n[5]iZ J:éiﬂﬂﬁ%ﬁﬁ distinct NiET A N TF—F K
L CTARXOEAIZBIT D52 =—7 72 n-gram D%
£ TO n-gram @éﬁ(f%’f Vo7 LIHEETH S.
ABFZETIE 1-gram, 2-gram D ZEEVE 2 FEAE 4 5
distinct-1 & distinct-2 D&% %

4.3 FEHERE

L3 % BEAF @ Encoder-Decoder €7 /L1 Seq2Seq,
Seq2Seq-bi (Encoder #7233 J5 1 RNN) , Attention (7
B A V72 Seq2Seq) , Attention-bi (7R A +
Encoder #2351 RNN) TH 5. HODET /LD
RNN == I LSTM, LA ¥HuL 1, BEhf@or
JClIE 512, 55 Embedding MDYk ItiE 300 IZF%E LT-.
ML —=2 7Oy FH A XX 128, Optimizer |%
Adam, 2 %13 0.01, Seq2Seq & Seq2Seq-bi @ epoch
1% 30, Att-Seq2Seq & Att-Seq2Seq-hi @ epoch %%
60 (ZExE L7z,

GPT Z W =ET /WX, GPT-no (kfaffT4% AT
L7eW8) & GPT-act (xfEE{T4% AJ1T 556
IR 5. FHFE L GPT 7 /VIZAM SN T
W5 gpt-2[15], hL—= 7Dy FH A XL 8,
Optimizer |% Adam, %213 0.001, epoch %% 10 IZ
BRETDH. £z, K@D, & 2, ISESCHIBIT 5D
BB DK E 2 1ZRE LT

5 XERER

5.1 A4 RRNMEREREAM

R AR 2, £ 31RT. GPT &AW 7=xt56
AT A GPT-no 135 B ®EEAE Encoder-Decoder &5
JL D Attention-bi &V USE-sim, distinct-2 28 K& < |
[Bl>7. GPT MW oxtahs A7 AIFEEAE Encoder-
Decoder X ¥, distinct-1 T 0.0512 R > I, distinct-
2 T020L ARA > b, IREAERMERE (RRICZERE) 2
ML 72, %678 % N9 % GPT-act I GPT-
no X9 Bleu A=7 & USE-sim OkEN R 51177,
ZHEPEA #9 distinet-1, distinct-2 TiIk & Z2ok#lx
ootz
5.2 B2 D RFEEAT A DI

I_J UHEFESCITx LT, ISE LD FTe D %5672 %

F L, BRD5ET A DICE DAL FTREDRETT

5.ﬂﬁumwwﬁﬁimﬂbfﬁw,%xb?—
HZ DHRE, FEEEC T &I Inform, Question, Directive,
Commissive D %IEE1T4 ZNEFIZ AT LEF 21748 DI
BXEER LT, FEH LT ANERSININE
DX EEAT AN L0 BB U T2 SE STRE OXREEIT 20
BRI A D2, MEETEOHBIZSRNLETH
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F2 AR E H—F ST OREE AR R

Bleu-1 Bleu-2 | USE-sim
Seq2Seq 0.1480 | 0.0156 | 0.2766
Seq2Seq-bi 0.1524 | 0.0120 | 0.2846
Attention 0.1801 | 0.0261 | 0.2957
Attention-bi | 0.1855 | 0.0309 | 0.2995
GPT-no 0.1996 | 0.0664 | 0.3815
GPT-act 0.2253 | 0.0721 | 0.4207
R 3 AL D ARG 3
distint-1 | distinct-2
Seq2Seq 0.0046 0.0069
Seq2Seq-bi 0.0068 0.0199
Attention 0.0072 0.0279
Attention-bi | 0.0116 0.0572
GPT-no 0.0628 0.2582
GPT-act 0.0655 0.2629

D, NTRHld 2 Emna X 05728, FHAiNc
Bert[16] & HI W - kb 5E1T & B#R 2 78 Lz, FH L
7t&n®ﬁ%ﬁ%%%%®£%$ﬁ8ﬂ%_$%b
7. 2 LT, AR LTINEEZHRERICAD L, ERL
71:_?(1-11%177%@7’\/1/ktt$)41/ Eﬁ’qﬂ;& o) 71:’_}‘_{5%
XEAERTHEEOMMERDT. TOMREE
Confusion Matrix T# L, 3R,

inform BE 0.2 3.6 17.4

Question 0.9 EIEQ 1.2 0.0

Directive 149:0 1.0 24.7 29.2 40

True label[%]

Commissive 14 54 429

R 2R
& & & Ae"s
& @& &
(S S
8

Predicted label[%)]
3 &5 A 5 — % ? Confusion Matrix

3 OFERMNS, Inform & Question D IEMESHR I
78.8% & 97.8% & 72V, £ /LA Inform & Question D
Fra KKHURE L, AR TETWDLZ ERNbns.
—J5, Directive & Commissive D&, IEfERIT 24.7%
& 429% T, R LIGED Inform & FLHIE Sz
EIEN 45.0% L 515%ThH Y, FEHT—XHNOIAD
WMOVIZEY, ZNENOLDOREN S T FHTE
TWenwkEZ LD

F72, FHEEORFATHN R D iﬁﬁﬁ%@ﬂi%i

BT DO ERFTT 572012, FEEELO KRGS
17773 Inform, Question, Dlrectlve Commissive D
B OIEfiRER L FRAFEOE| A 434 @ Confusion Matrix %
ANGRTITORT. KA4PBR 7 OFERNS, 3§
SR ORFATHN ED L D RGAETYH, X140
Question DILEXNERTE 5. TOERK LI-H %
# 4R

—77, FIESCDOXIEEIT 4D Directive DA, *I35
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Inform inform B 02 6.1 4.6 I80

Question | 0- Question | 20 60

Directive Directive 140

True label[%)]
True label[%]

20

Commissive Commissive

-0
@ e
& F g
&

& @&

Predicted label[%]
4 FEFELDOXEFRT A 5 FFE DO EEIT S
23 Inform DA 73 Question DHA

Inform (482 0.3 41 Inform

Question | %1 CERCY

156 1.7 26.2

Predicted label[%]

Question

Directive Directive

True label[%]
True label[%]

Commissive Commissive

Predicted label[%]
7 FEE L DOKRIEET A

73 Commissive D4

Predicted label[%]
6 FERH LD FET
7% Directive D4

R4 H7RDRIFEAT A DFFE N KRET DR FET 4

23Question O i & LA kA

FEE3C (Inform) -

I am sorry | am so late. | had a really bad day.

WGBS

What happened?

FEEC (Question)

That’s excellent. How have you managed that?

MBS

I have been working very hard. How about you?

55 3C (Directive)

Would you tell me something about your family?

MBS

I’m not sure. What do you do?

FEE63C (Commissive)

Thanks. 1 will be right back.

WGBS

Do you have any more question?

112573 Inform DIGE S A AT 2 IEfRFE N 3 ~—
ATA D T88%N D 45.2%IZ TRV, XREfTA D
Commissive D& L& AR T 2 EfFRNR—2 T A
YD A2.9%0 5 62.1%IZm EL7e. ZofERED, FE
FE D R} EEAT 4 2N Directive DA, X ERAT A 2
Commissive D& SCAERR A RIFETZAY,  Inform DA
TAMIIREECH L Z bbb,

FE7o, AL OXFEET 475 Question DIGE, XfEE
17275 Commissive & Directive DIRE L&A T 5
EfER1T 18.0% & 164% TH 0, XtaGiT A N
Commissive & Directive OJSE SCAERIZREETH D5 =
EBPND.

6 #bHYIC
AW TIE, XEATAZ 7Y U7 LI ktiET —
% % AW T GPT % Fine-tuning 4% FiE&2#E L, B
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17 Encoder-Decoder &5 /L L V) & U S & A Rl fE
R Lz, &B5IT, [x56174 Embedding] ZIN%,
KEEEAT 2 DFE G AREIC /e o 72, L L, B URZEX
RS D B 70 2 5T 2 DI E LD AR TR, Inform
& Question DA AL FIEETSAY, Directive &
Commissive DJE CARITREETH D Z LAVREN
To. SHBILZ ORMEREZ MRS 2 & &b, MoxtEE
HH (mE—vay, Ny 77kl LRIHTE %
B FE AT AOREHEED L TETH D.
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