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Frameworks: Challenges:
- Evaluation ***

- Persona/Empathetic/Topic
- Generation - Knowledge/Commonsense
- Multi-Modal Information

- Diversity/Informativeness
Relevance/Fluency

- Retrieval

- Retrieval + Generation

Dialogue: https://ai.tencent.com/ailab/nlp/en/dialogue/



https://ai.tencent.com/ailab/nlp/en/dialogue/

TAIC Query Restaoration

Example 1

e dessert in Paris?
A &M 7
to make dessert)?
L7E( FAEH IS

want to op sert shop here

YRR
Which kind matc

tches your taste most?

Syntactic
Seq2Seq
Pointer
PAC

Better Similar Worse
Syntactic
Seqg2Seq
Pointer |

PAC

Zhufeng Pan, Kun Bai, Yan Wang, Liangiang Zhou, and Xiaojiang Liu. "Improving open-domain dialogue systems via
multi-turn incomplete utterance restoration." EMNLP. 2019.

Example 3
SRET —HE] B =
AT BAN—EE MEATE

I bought a bunch

FE—ETHEAERF

Dating 1s a good choice

Wi~

Heard of it. But | haven’t bought it
No problem, | have

— i

Let’s do it together

— IR i

Let’s play board game together

b o L
(@) W US]

o -
el
—

Similar Worse
10.18 6.59
18.56 8.38
16.76 10.18
17.37 11.78

Shall we spend Valentine's Day together

Restored utterance: What kind
of dessert matches your taste most?

Pointer Generative Network

Previous utterances Original utterance

concatﬁ

Previous utterances: ... make dessert in Paris [SEP] Why?...

Original utterance: What kind matches your taste most?

Dataset: https://ai.tencent.com/ailab/nlp/dialogue/#datasets



https://ai.tencent.com/ailab/nlp/dialogue/#datasets

TAIC S5eFun: Sentence Functions

Frequent Patterns Sentence Examples Sentence Function Query Response
Chinese English Chinese English Declarative (DE)
XMy ? Where does x y? | J& A=k 14 Where do you spend your weekend Positive DE 49,223 (48%) | 67,540 (57%)
HEZX? Who is x? W TR Who is a Scorpio Negative DE 9,241(9%) 18,428(16%)
XEEYHE? | Isxy? (R e i ? Are you in Yunnan? DE with IN words 887(.9%) 2,660(2%)
xsETRYE? | Does x y? (R TERE A IEER BRI Do you mean the basketball match yesterday? Double-negative DE | 40(<.1%) 99(.1%)
x1B 2y Xory W FEEEE L E BREL? Leo and Aries go together or not? Other types of DE 2,675(3%) |5,218(4%)

x yHE~ x y which FAEASE RS2 13 LB ? | Which sells better, banana or apple? Interrogative(IN)

Wh-style IN 23,385(23%) | 7.652(7%)
SeFun Classification Yes-no IN 6.469(6%) | 4.,046(3%)
A-not-A IN 6.456(6%) | 1,055(.9%)

level-1 sentence functions level-2 sentence functions Alternative IN 789(.8%) 279(.2%)
Accuracy | Macro-F1 | Micro-F1 | Accuracy | Macro-F1 | Micro-Fl IN with tag question | 170(.2%) 271(.2%)
CNN-encoder (separated) 97.5 87.6 97.5 86.2 52.0 86.2 Rhetorical A< 1%) | AT(A%)
RNN-encoder (separated) | 97.6 90.9 97.6 §7.2 65.8 87.1 IN with backchannel ) 0(0%) 345(.3%)

— IN with open question |227(.2%) 11{<.1%)
CNN-encoder (joint) 974 87.3 97.3 86.5 51.8 86.4 Tmperative(IM)

RNN-encoder (joint) 97.6 91.2 97.5 87.6 64.2 87.6 IM with request 2,073(2%) | 358(.3%)
IM with dissuade B6(<.1%) 58(<.1%)
IM with command T(<.1%) 4(<.1%)
Method Flue | Rele | Info | Accu Method Flue | Rele | Info | Accu IM with forbidden 4(<.1%) 2(<.1%)

. Seq2seq(levell) 554 61.5 49.3 32.0 Exclamatory(EX)
IR baseline (levell 634 | 684 | 61.5 34.3 N S . . reramatory .
seline ( ) C-Seq2seq(level 1) 55.9 | 65.0 | 51.6 | 33.0 EX without tone words | 241(2%) | 3.948(3%)

KgCVAE(levell) 57.6 | 625 | 51.4 | 29.0 FHOHE FOIE _
Re-ranked IR (levell) | 69.6 | 744 | 77.2 | S50.5 SeFun-CVAE(levell) | 57.1 | 63.5 | 50.9 | 345 EX with interjections | 364(.4%) 1,958(2%)

IR baseline (level2) 63.0 | 682 | 61.6 | 25.0 Seq2seq(level2) 530 | 623 | 489 | 35.0 EX with greetings 167(.2%) 285(.2%)

Re-ranked IR (level2) | 68.0 | 734 | 753 | 38.6 C-Seq2seqdlevel2) 58.9 | 64.7 | 50.9 | 37.2 Total sentences 95,898 95,898

KgCVAE(evel2) 56.5 | 63.2 | 494 | 337 Total sentence segments | 103,138 117,714
SeFun-CVAE(level2) 56.9 63.7 50.2 36.7

Sentence Function

Whe-style IN

Yes-no IN

Alternative IN

Method

Tab]e 3: RESUItS(%) on the IR-based mOdelS- Table 6: Results(%) of the generative models. Table I: Statistics of the SeFun dataset.

Wei Bi, Jun Gao, Xiaojiang Liu, and Shuming Shi. "Fine-grained sentence functions for short-text conversation." ACL 2019.
Dataset: https://ai.tencent.com/ailab/nlp/dialogue/#datasets



https://ai.tencent.com/ailab/nlp/dialogue/#datasets

TAIC Pretrained Lanquage Maodel + Dialogue

Output

Context Prediction
h

X2 X3

Response Prediction
‘

Y1

Y2

Model

Relevance

Diversity

BLEU

B-1

B-2

MaDisT-1

MaDisT-2

MiDIsT-1

MiDisT-2

Seed Query

Scq2Seq

1.31
4.08

3.25

3708
4212

4398

10.29
15.940
1394

T1.73
Tinl
2.0

75.53
TR.O09
§7.06

0
959
10.69

26.63
3464
38.25

Positional
Embeddings

Token
Embeddings

E;
+

Ey

1

E,
+

E<bos> E)'n

E5

+

Seq2Se cedy
Seq?Seq-bmi(5)
Seq2Seq-th(5)
Seq2Seq-tk(10)
Seq?Seq-tk(20)

(0
131
072
0.5%
063

41.62
3708
41.82
41.21

006

B.99
1029
782
.05
6.07
473
369
6.43

T7.20
k)
8610
87.22

8381
7553
94.50
95.94
96.27
97.59
98.14
96.56

7.56
770
i |
10.01
978

2939
26.63
44.54
5017
5262
58.09
6798

Input

X1

X3

Yo

Figure 1: Transformer-based auto-regressive language model for dialogue generation.

841
11.45
672
6.17
514
467
307

86.94
66.96
a4 .49
95.54
96.79
97.53
98.43
96.85

6741
4548

Corpus

| Language |

Type

#Train

#Dev

#Test

#Vocab

Weibo

Chinese

Single-Turn

4,244,093

19,357

3,200

10,231

bmi5}-A
thi5)-Ay
thi 10)-4,
LM-12-tk{20)-Ay
LM-12-tki{50)-A,
2tk 500)-Ay

A
1

2841

87 84
59.11
9481
9604
96.85
97.40
98.14
96.92

1841
10.00
3253
39.05
4489
5250
65.94
4398

Douban

Chinese

Multi-Turn

193,769

5,095

5,104

5,800

bmi 5)- A s

Reddit

English

Single-Turn

3,384,185

10,000

20,000

14,820

DailyDialog

English

Multi-Turn

11,118

1,000

1,000

12,244

Persona-Chat

English

Multi-Turn

8,939

1,000

968

11,362

LM-12-
LM-12-
LM-12

LM-12-
LM-12-
LM-12-

tki5)-Ag 5
thi{ 10)-Ay 5
thi20)-Ag
tk{50)-Ao.s
thi500)-.
1p{0.9)-

B79
5920
8521
&7.76
BE43
8927
9202
8552

86.45
6223
94.10
96.03
96.79
96.93
98.47
96.83

18.60
1156
3368
38.20
4528
5160
66.33

Table 1: Statistics of the dialogue datasets.

Piji Li. An Empirical Investigation of Pre-Trained Tra
Language Models for Open-Domain Dialogue

Generation. arXiv preprint 2020.

Xin Li, Piji Li, Wei Bi, Xiaojiang Liu, and Wai Lam. Relevance-
Promoting Language Model for Short-Text Conversation. AAAI

2020.

LM-24-

-greedy

-bmi5)

LM-24-

the 500)

T5.69
64.63
B4.90
8618
8732
8910
91.07
B6.64

8198
63.30
Q400
9542
95.93
97.13
97.80
9585

LM-24-tp(0.9)
BigLM-12-gre

TORE
7261
8581
'7.61
8862
LLINE ]

£6.06

75.97
9347
95.78
96.76
9732
9768

0.85
1.73

.54
0.39
0.76

9606
97.24
97.63
9645

Table 2: Experimental results on Weibo dataset.

Results
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TAIC Songlet

- Background
BEAE: TR Z AT/ AR/ AR TR T R EAVER— /A —ATa A AL /A& L # #3698 3k
FEC1E: RIRARE/ SR/ %V RINE /B EAR T F/ A AL R Im s 5748/ R AT 2 IS AR AR AL Fa I E
« Challenges
o« ZUBR: PERBRURSTURNIENR
- TBIVIER. AF=E. HEI5E
« REBAEAN

v
Small and white, clean and bright, you look hap-py to meet

BINHTL, WEALE. EREEMER, EEXM .

« Deploy R EEESE, —EEEr. DERRREL, REENL
£ +H- g ah=
* EE{QEJ—I’AIXWEAI‘EJ @U 1'15 Let me not to the marriage of true minds
" E*ﬁ"?}%ﬂ?ﬂ%ﬂ%él@ g Admit impediments, love is not love
a Which alters when it alteration finds
—+- A A BTN =
¢ XyEK.L\_J'lEJ N %J'A.LEI @U 1'15 Or bends with the remover to remove.

Piji Li, Haisong Zhang, Xiaojiang Liu, and Shuming Shi. "Rigid Formats Controlled Text Generation." ACL 2020.



TAIC Songlet

Format and Rhyme Symbols:

€y, Cp, Cp, €2, €1, (/

LY}

C0s C0s Coy €05 €0y €24 €1y |

Intra-Position Symbols:

P = {pa,p3,p2,p1.p0, {,

D6, P53 P4, P35 P2, P1: Do, (/) (€08) }

Segment Symbols:
S = {50, S0, 80, S0, 50, {/$)

513815515515 515515 515 ~‘= '

H” = E"u,,.l: + E{_ff + E-J{_.r! + ES: + ng
Masking Multi-Head Self-Attention:

C! = L~ (FFN(C}) + C})
C! = LN (SLE-ATT(QY, K2, V2,) + HY)
Q" = H'W¢?

K”. V{}I — H[l"‘rﬁ' H{}WL’

Qutput love is not love s <g= bends with = emove . /s>
[ S——

_:Masked Multi-Head Attention _Global Multi-Head Attention

Global Position
Embeddings

Segment
Embeddings

|

|
Intra Position |
Embeddings I
I

|

Format & Rhyme| E
Embeddings :
Token

l.;]“hnddings E'—’. bos> EL'.'J\-‘E E|.". E'JIlZII'. El'.': ve

Epends with

Input <bos> is re s <fg=> bends with

Figure 2: The framework of our proposed model.

F? — E(Z‘g + Em + E-.;
Global Multi-Head Attention:

H, = LN (FEN(H;) + H)) PU l ish in g

H, = LN (GLoBAL-ATT(Q;, K", V') + C})

v/
C" ={eo, o, o, lc

e, c1, (/s)

bends, co, g, ¢o, Co, TEMOU

Q' =Cc'w¢
Kl. Vl — F”W}{. F[]‘Rﬂ-"




TAIC Songlet

PPL| Diversity (Distinct) T Model PPL] Diversity (Distinct) T
VAL  TEST | MA-D-1 Mi-D-1 | MA-D-2 Mi-D-2 VAL TEST | MA-D-1 MI-D-1 | MA-D-2 MI-D-2
S2S 1961 2043 | 75.35 248 0835  36.23 SongNet 1275 1473 | 7596 2.69 9759  37.26
GPT? 148.11 104.99 - _ - - SongNet-GRU 16.52 20.49 74.73 1.77 98.30 28.98
GPT2 w/ Fine-tuning 1825 17.00 | 73.87 2.57 96.07 33.92 SongNet w/o C 13.51 1538 | 75.42 2.48 97.36 34.85
SongNet (only Pre-training) | 24.41 1623 | 74.84 4.59 05.09  54.98 SongNet w/o P 14.16 17.16 | 73.73 2.56 97.52  34.82
SongNet (only Fine-tuning) | 1275 1473 | 7596 269 | 9759  37.26 SongNet w/inverse-P | 1340 15.13 | 7495 234 | 97.76  35.65
SongNet 1156 1260 | 7504 5 66 0720 3678 SongNet w/o S 1323 1544 | 7538 2.74 97.31 37.50

Format] Rhymet
Format? Rhyme? . Model
MA-FI MI-Fl1 | MA-E1 MIL-F1 Integrity.| Ma-F1 MiI-F1 | MA-FI MI-Fl

SongNet 99.81 99.83 79.23 78.63 | 2.14+0.10
S28 44.32 38.16 53.80 52.27 8.30+=2.06

) i SongNet-GRU 08.99 98.99 52.13 50.93 | 3.28+1.67
SongNet (DII]}’ PI'C-TI"diI]iIlg) 29.12 29.46 53.77 53.13 30.98+14.06 SongNet w/o P 99.6] 09 .59 67.85 67.290 3.334+0.18
SongNet (only Fine-tuning) | 99.81  99.83 | 79.23  78.63 | 2.14+0.10 SongNet w/ inverse-P | 99.68  99.69 | 65.89  65.43 | 2.24+0.21

SongNet 99.88  99.89 | 7321 7259 | 1.77+0.16 SongNet w/o S 99.84  99.86 | 80.43  80.13 | 1.99+0.10

Model

Model Integrity.

Table 1: Automatic evaluation results on SongCi Table 4: Ablation analysis on SongCi

Integrity
Micro-Dist-2
w
&
1

Top-k sampling
k=32

o
=1
!

o
o
N

o
th5 tk-10  tk-20  tk-50  tk-500 brm=5 el tk=5 tk-10 th=20 k=50  tk=500 bm-5 th-1 th=5 tk-10 tk-20 te-50  th-500

Figure 3: Parameter tuning of & on the metrics of Rhyme, Integrity, and Micro-Dist-2.




TAIC Songlet

Model Cases of Generated Results

SongNet-SongC1 | CiPai: Zhe Gu Tian, Format: 7. 7. 7,7.3,3. 7.7, 7.

& P AJHLH B(man), FA E(guan), Afefzz(yuan), ;

CiPai: Bu Suan 71, Format: 5

MAERE, BREREHC I:I':'f#ﬁ %Jr W, BFELEL( ). FEHEFR, REXN Ay, RIFFESHNE,

CiPai: Self-Defined, Format: 3,3,5.3,3.5.7.7

BEED, WK, %'J'ﬁfJ‘*:m Atian), ETRE, SIS, BB K Mldan), RARE—#E, AMEHNE Hyvan).

CiPai: Self-Defined., Format: 9. 9. 9. 9.
I B R AR e Rhan). RUKTERE T B H(xian), KR —HKIERER Fjian). HETHTH S L(shan),

SongNet-Sonnet | how do you hold such a thing like this, \ when my eyes are so not black? \ but how can 1 show myself, so strange, \ that all this black 1s white?
where am 1 to hide this from my eyes, \ from this white mine eyes all fals, \ where 1s the good fortune, in me, \ that hath no excuse, no excuse?

EHTEF T #(zhu),

what 1s that which can mask the true love \ and for whom 1s this true love more? \ the one, which shall save the poor my eye. ' from the false truth of my judgment?

what lies, for when you are not that , \ no one 1in this and that can see me lies!




TAIC Songlet

Model Cases of Generated Results Given the Formats with Partial Content

SongNet-SongCi
Format C'
l' IW Ha*‘”-£

Format C. _Fﬁ
(VEWEEE, HEg
2)EMFRHE, KL

SongNet-Sonnet | ~~ with hearts,  lacking  dead;

parts ,and buried .

_many tear, hath
Now appear,

buried live,  of g

i thine alone :

_ thee , ___me.

F NEE=3 ;‘ &
. REEXA

TR MR, EERTE.
2. BBELETEM S, FETRE.

though all thy love with thy hearts , thou still are lacking of my dead ;

if thy love love 1s lost to your love and parts , and yet mine own heart can be buried .

so many are 1ll or in tear, hath not this time that we will make their eye ,

for that which lies not well hath now appear, no longer nor the world that holds thee lie !

for if it would be buried in my live , or by the earth of mine was gone ,

then my own parts as my body and mine give , may not be so far beyond thine alone : so far
as thee and this world view find thee , then mine life be far enough from all thee and no me .



TAIC Songllet - Demao

~
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)

SR/ R/ AR FE BT 5555 /B RIE R A5 A2/ R & ERe R/ C B 2 ik R RAE/ K E B )3 e/
ERRARR R/ EBARBA/ BRI T/ BRFE/ET 5 /S5 —K/ REMERAE/ T F
B/ MBHRZ K/ ALAER T/ KRR/ FRRT/EREE0R/ R EAN T/

ACL2020: Rigid Formats Controlled Text Generation
https://virtual.acl2020.org/paper main.68.html



https://virtual.acl2020.org/paper_main.68.html
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TAIC [1LG in the Future

- Evaluation/Optimization Objective
- Persona/Empathetic/Incremental

- Knowledge/Commonsense

- Multi-Modal Information

-  Formats Controlled Generation

- Long Text/Story Generation

- Logical/Number Issues

- Discourse/Coherence/Coreference
- Sensitive Bias

Closing Words

* Good news: robust language generation and summarization now possible

*  “When they go low, we go high” Michelle Obama ->

“When they go north, we go south” Kathy McKeown

* Address tasks that really matter
* Learn the task and not the dataset
* Interdisciplinary approaches have lasting impact

* Bring language back to NLP

— Analyze your output! (Metrics and interpretability don’t work)
— Careful preparation and analysis of data sets
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