Z HUIY|I

5 HR R B R 1 o 5%

N—

i A
E—FH%



LL

Z HUIY|I ;EQ}EEE,%ZF@)\E@IE

{"goal":
— iﬁ%ﬂﬁﬁx{ [["START", "BEYEALX=E9 B F", "E¥8"],
["E¥", “RERLE", "BIALLOE FT)
~ "knowledge": [["FEYEAIZRIH F", "IEN EIF", "0 FR ME AN BRK EH, K3 EX, BEE ZT FIER M BX W B"],
["BRYEALRAO BT, "R, T
["PEFCAL=A9 B F", " EBR BE", "1994F9R9H"],
["EEALAEE BT, "HE, "RINE"),
["BEYEALER B F", "W, "B,
["E¥8", "VEL", " A 1 "),
["E¥8", "Bl feAR", "JbRPY+EaRE"],
. FIRES ["E¥A", " R, "SEE3BEZIMEEFREBRLT £ TF Bt - FHR"],
AT ["E¥8", "5, "B,
["E38", "BRAL", "4RBI"],
["E38", "L, "BAE"]
["FEYCALZR B F", "BE L, "B Em"],
["FREYCALZR B F", "B XN EiT, "ER AR N B . ],
["BESEALZEI B 7, "R 5", "8.5"),
- ["PEAENER B F, "', &),
“conversation":

BRI EXNBETERS, BRR
Jﬁiiﬁiﬁ{

=
"B, MR RT MR ER &R B —8 X
"BEXCAIRERIEHF IE, AR AAE N RBE .
"I b RIS XS BR A ! Y
M +— HBEAAZE— "B, EE-TFECNNETIE. "
"W, JEEXRAZEMBCSZH NS HE T WKRIE.,
"BEE EH MU ER RN & 7R .
"RIZEZ W —fL? "
"EYA I, =F JERPUPURE el g9 BBAL . 1}



/A

Z HUIYI

{15 Bin
- MIBBENSISAE, BHEISIKSS ISERIEHRA, BRES|SEIXEKIEMSB.

 NEIEFIRFERRE Knowledge IBHER, BiFR A BER, i&& B BIEE LA
N 1ERR A #1 B HYKEXER.

- WIS EREFERE Ay, —2 X35,

TN ISR

« #JJ%%: Score = F1 (character-based)+ bleu1(word-based) + bleu?2

- SF gl102HIT AN
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ot :
1. BMNARERBANRERSHEXNEEHEM—MKFS, transformerg5tan] LA T
XH A TR
2. AXHRIERILUESREAT)ISMESFBRHITER, vl NirRYEMES LIBEILRYT
X ARREE
Next sentence Baliiol
prediction -
ERNIE 1.0 FINE-TUNE
Masked LM " l< DuConv

Goal-oriented
knowledge-driven
dialog system
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GPT, BERT or ERNIE?

1. masked LM{ES70)I|2%, 8EEZRABN SR, IHELL GPT EBAVRIAGE.
2. masked LM{ERZEEEING, EESE MAES LT EEBIBAMERCRELS1ES.
3. ERNIEFU)I| S FEXS P 3a St TE T EAME, BB KE sub-word SERREEFR D IEER.

RIS ERNIEEORRIntR BRI, BITIRFEIRARETERANRRIRSIRERER.

BERT (Ours) OpenAl GPT
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- WESEFNRETI)E, 1HERZ
SHENSPOZ [BIX &

Transfer from ERNIE
« fEMtype embeddingXtspoi#{TX
ZN\
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topic_a | [mask] T | topic_a [mask]
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Transfer from Knowledge pre-train
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EFRF)IZRRUERL £, ElEA]
IRIRISEERIRELSEN, RRIS
A PR AESS XS A AR R T

¥ =ke J9 20 1E

Response

Restore from sequence pre-train
and FIXED

Restore from sequence pre-train and Finetune

Knowledge

History

Response
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Word
Embedding

Segment
Embedding

Position
Embedding

1. FAIMIANRRAERXSH]
2. ENNNREDPE—F=
3. RENMAZERE, mRAEEMNMERERIZN,

ELEETPN

<topic_a> | * ##8 T | ##ER | <topic_a> | ZE | ##E #itg | <topic_b> | ¥ | ##i€ | 7 | ##E | ##4E | #iE
€g pP_9 v_g e_a p_a v_a e_a p_a v_a
Concatenation
agent | | | #F | B E | ##B | ##% | 13 |person ft | ##ta | 3 | #47%F | 13 T | HAER | £ | #E | B topic_a HiEs
agent person agent

1~x

OzZR4N\

RERDRI=cBRYTR. Birabo AR IIESR oA,
TTHAERREBINTFH, XEBI A TELFHRAIN R EE SBA N EIRIL,
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AT RS RIS R R SRR Z BRI EZES
prlbERItR, Bl IXESMEEHRT TR

1. B¥r. AR, ME=/ 8o HIZRAEERRERT BRaR1bH
TERDUE,

2. MIREBpRIBEAESE =THREHTERITE,
3. MAEBDEEN BiR. MREDFIEHITES IR,

EREXE SR BRI Tfuture maskSRIRFEAALTESS
HIBRUE,

goal

knowledge

dialog
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1. XATIERMER

gﬁ%@ﬁ h THOE(ES, BENERRN AP —XDESRIINA, 1HRETR RS R AR A R RS —
EE|AJR

2. RISHREMER

MA—PMA=DZESS, B TSIRSRER—MEISH T, BRRERERENRREETE
R B RS AR RIERITX D

=S
MIlIZREFFEN IR —ERIEOR SRS
MR STERIAEAR LS [B]S FpEHEEN—NEE

knowledge pre-train Goal | Knowledge with mask

Sequence pre-train Goal Knowledge Whole conversation CLS

Response fine-tune Goal Knowledge History Response | CLS
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1. KhRFmIIZ%
2. FFHFmER + XSS

3. EERME + S5

>=H
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BUP iR

ERNIE

restore weights

Masked Knowledge task

Response prediction +
Classify task

unshare

Encoder Fixed

weights

Decoder Finetune

Encoder

Knowledge

restore weights

_restore weights

LM task + Classify task

Knowledge

Conversation | Response

Share

Encoder

weights

Decoder

Knowledge

Conversation
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Ablation study

Model

F1/BLEU1/BLEU2

variant-2

- segment embedding
- knowledge pre-train
- sequence pre-train

+ simple attention mask

- multi-task

44.80/0.400/0.270
42.25/0.370/0.253
44.03/0.382/0.258
42.65/0.372/0.256
44.01/0.380/0.258
42.32/0.371/0.255

SR
Single model automatic evaluation
Model F1 BLEU1/BLEU2|DISTINCT 1&2
baseline |36.21 |0.320/0.169 0.072/0.156
Wiki 42.17 |0.365/0.241 0.087/0.230
Deepcopy|43.10 |0.365/0.234 0.107/0.287
GPT 44.30 [0.385/0.256 0.112/0.301
primal  |44.30 |0.388/0.266 0.120/0.322
variant  [44.21 |0.395/0.268 0.114/0.308
variant-2 |44.80/0.400/0.270 |0.112/0.302
Comparison of automatic and human evaluation
Automatic Human™ (0,1,2,3)
Model F1/BLEU1/BLEU2 [DIST1/DIST2|completion|coherence
GPT 44.30/0.385/0.256 |0.112/0.301 |1.71 2.63
primal 44.30/0.388/0.266  |0.120/0.322  [1.80 2.51
variant-2 44.80/0.400/0.270  |0.112/0.302 1.82 2.62
ensemble-GPT 45.20/0.390/0.262  |0.109/0.296  |1.81 2.52
ensemble-primal  |45.05/0.399/0.269 [0.110/0.302  [1.83 2.49
ensemble-variant-2|45.25/0.403/0.271|0.115/0.318  [1.86 2.58
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Good case

[Goal]

START #MiiEistth: KRR IE EM KK
fiEEt: £RIEANE &1 HEE 88 5 A
W B &% BHEE 8 5 &a1 LB
[knowledge]

s SRR SCE KB HiE

s SRRARSOE ExXR EE

s SRR SCE XN ¥ 8.2
fiEEt: SIKIRANE g BR

fiEEt: £RIEAE &1 HEE 88 5 A
E R $& Nikola Stojanovic

£ BN E=xR mHrhR

XM AR O O R =

X B KB EINE

Em N e B

W B &% BHEE 8 5 &a1 LB
fEst: £XREAE @8 L 2 ki
s SRREARSCE XN &F ER BE
B ERRERIGE £8 BEME - ME

A —HR B S5K

BERE RME FTENBREREBEILB?

>> H B BT fmsith: £XRRRICE XE BF .

iR, XMEXLHVWOERZEZ, A2 FE B8 &FH .

>> Xt B, BB MRE T4 #EFE 8 158

EWHNKC, X2 8 BEs, BiRX N B , thad 5 &Fa] L),
>> 5 , B BiE & FF .

|, XI Bf & Nikola Stojanovic §E M IE .

(|

PA=]

1=

—&
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Bad case

[knowledge]

START ZR{Z Z2FN =

EFNT TR PR
ZRIZTFIEEEXR Z2 MR ! B ART !
RR{Z {KE 75kg

RR1Z Bk Xk

PR 4R B

ZxR{Z R hfE 18S

RR{” JuE AE

R ARIE EZFENT
EFN=HAENEE—EEE T
Z2FNT BxR R E

EFN=OB OB R E

EHFEX = KB RIS

Z2FNT Wi B

2RICTFiL TE2E—
RF{ICHEBPEHET RILE

R2R{Z 55 175cm

RR{C R ER

REERNBE Z15°?
Person >> A2 EZ .

it @ M FPEINER, PR, —EXE T,

Person >> i lf] ?
, N OBRE, BEREEREEALRE.
Person >> i f] ?

Wy, fit EER —EBERE, MMANKNEEER.
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