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* Open-domain dialogue response generation
systems still suffer from generating generic
and boring responses, such as I don’t

know.”

* Researchers have begun to introduce large-scale
knowledge graphs for enhancing the dialogue
generation
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Some challenges 1n knowledge-aware dialogue generation still
keep unsolved.

1) An entity word usually can refer to different concepts, 1.e., an entity
has multiple meanings, but only one specific concept 1s involved in a
particular context.

2) Even if we only consider a particular entity meaning, the related
knowledge facts may cover various target topics. However, some of
those topics do not contribute to the dialogue generation.

3) The integration of the knowledge and the dialogue generation in
previous approaches 1s insufficient, including the way of integration, as
well as the types of knowledge.
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This paper’s work:

* First, 1t design a Felicitous Fact mechanism to
help the model highlight the knowledge facts that
are highly relevant to the context, that is,
“Felicitous Facts”.

Message: Apple’s new product i1s awesome!
#1: Yes, a beautiful new Mac,
#2: 1love it, as delicious as the orange.

* Next, Context-Knowledge Fusion is proposed to
lift the role of knowledge facts in the dialogue
generation, by fusing the context and the
felicitous knowledge before the decoding.

Figure 1: An illustrative example. #1 shows the re-
sponse generated with a highly relevant fact, #2 shows * Last, COHKADI can gener.ate three types. of
the response generated with irrelevant facts. words owing to the Flexible Mode Fusion

module, which aims at simultaneously fusing
multiple types of knowledge.
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* Seq2Seq (Sutskever et al., 2014; Vinyals and Le, 2015) has been widely used in the open-
domain dialogue generation.

* ConceptNet (Speer 5813 et al., 2017) is a multilingual open-domain commonsense
knowledge graph, which is designed to represent the general knowledge and to improve
understanding of the meanings behind the words people use.

* the current state-of-the-art CCM (Zhou et al., 2018)
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Approach
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Given a training data D of triplets

a query message X = (X, - . . , X,),
aresponse Y = (Y, ..., ¥Yo)
a set of commonsense knowledge facts F = {f;, ..., {;}.

The training goal: maximize the probability 2_(x.yr)ep Hﬁp(le  F);
the inference goal : find Y™ = arg maxy p(Y|X, F).
Knowledge facts F are retrieved from the knowledge graph G ; each fact is

organized as a triplet (h, r, t).
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Figure 2: An overview of the proposed approach ConKADI.
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Figure 2: An overview of the proposed approach ConKADI.



. e ATAI
Gngqlm thversty Advanced Technique of

’ of Technology Avtificial Intelligence

Triple Knowledge Decoder

fg—r O ( Point-then-Copy Knowledge Vocabulary §§
g dch| [ il il s [
EE 8—- Q L g. Output Distribution g(ht 1 Ut—-1 , Ct—]_) (6)
& = - S i ‘ :

O > — '

Q _.l @ - t? I_Q—H ‘H_ﬂ Fused Fact %

= Prior Distribution 0 @ T X T

— g % Q -cnl-% % where Ut—1 [yt 1 eyt 1* hyt 1 ]! and Yt—1.,

Ol | @ NI o § 8 gk ; . Cy¢ 15 h§ ., are the word embedding, the en-
oo % "R > tity embedding and the pointed-then-copied source
gg 8—- \————  Posterior Distribution f state of the last predicted token 11, respectively;
a8 = and c¢_1 is the Attention 2.

o ——{(©00 @00 00 ©O0)—

Context Encoder Retrieved Knowledge Facts

Figure 2: An overview of the proposed approach ConKADI.



. . . ATAI
Chongging Lhiversity Advanced Technique of

’ of Technology Avtificial Intelligence

Approach

Vocabulary Words: The probability distribution Knowledgeable Entity Words: An entity word

Put € RIVIXL gver the V is given by: can be generated by extracting the target entity of

the best-matched fact f at each time step. The

pw,tT = n(elu([hy T; IRE ctT] -Wy1) - Wy2) corresponding probability distribution pj, ; € R!*!
(7) over the F'is calculated as:

T T T
zat = 1(p(F - Wia) - o([hy jue-1']-Waq)')
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out a word = from X, and then copies the = . The . . T T, T 1
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Reddit Weibo
#Train 1,352,961 | 1,019,908
#Dev/#Test 40,000 56,661
#Vocab 30,000 50,000
Batch Size 100 50
#Entity/#Relation | 21,471/44 | 27,189/26
#Fact 149,803 696,466

Table 1: The statistics of two datasets.
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Entity Score Embedding Overlap (%) Diversity (%) Informativeness| R-Score
Metric Enaten Euse Erecati |[Embgyg Embe, |BLEU-2 BLEU-3|Distinct-1 Distinct-2 Entropy R. Ry
Chinese Weibo
S28 0.33 058 13% | 0.770 0.500 | 2.24 0.80 0.21 1.04 6.09 0.78 0.75
ATS2S 033 059 12% | 0.767 0513 | 193 0.69 0.27 1.23 5.99 0.77 0.75
ATS2Sarner | 040 074 15% | 0773 0528 | 4.01 1.61 0.75 391 7.49 1.24 1.21
ATS2Spp, | 035 0.62 13% | 0.780 0.542 | 2.14 0.86 1.03 4.86 7.62 1.16 1.10
Copy 033 0.68 13% | 0.786 0.501 | 2.28 0.84 0.59 2.18 6.13 0.92 091
GenDS 0.75 0.84 26% | 0.789 0.524 | 2.09 0.73 0.30 1.66 5.89 0.94 091
CCM 099 1.09 28% | 0.786 0.544 | 3.26 1.20 0.48 2.59 6.16 1.18 1.15
AVG 049 074 17% | 0779 0.522 | 2.56 0.96 0.52 2.50 6.48 1.00 1.00
ConKADI 1.48 2.08 38% | 0.846 0.577 | 5.06 1.59 3.26 23.93 9.04 2.98 2.24
ConKADI_.,| 1.60 189 38% | 0.833 0.567 | 5.00 1.52 2.34 18.29 8.75 2.55 2.08
English Reddit
S28 041 052 4% | 0.868 0.837 | 4.81 1.89 0.38 1.77 7.59 0.82 0.78
ATS2S 044 059 5% | 0.863 0.831 | 4.50 1.81 0.82 3.44 7.62 0.92 091
ATS2Sarner | 045 065 6% | 0.858 0.825| 495 2.13 0.75 3.22 7.62 0.95 0.94
ATS2Spp, . | 031 043 4% | 0.830 0.784 | 1.70 0.75 0.97 3.50 7.47 0.77 0.72
Copy 0.13 0.67 9% | 0.868 0.841 | 543 2.26 1.73 8.33 7.87 1.19 1.09
GenDS 1.13  1.26 13% | 0.876 0.851 | 4.68 1.79 0.74 3.97 7.73 1.14 1.10
CCM 1.08 133 11% | 0.871 0.841 | 5.18 2.01 1.05 5.29 7.73 1.21 1.18
AVG 055 077 7% | 0.860 0829 | 440 1.79 0.94 4.32 7.69 1.00 1.00
ConKADI 1.24 198 14% | 0.867 0.852 | 3.53 1.27 2.77 18.78 8.50 1.76 1.46
ConKADI_.,| 141 1.73 13% | 0.865 0.855| 3.09 1.07 2.29 16.70 8.68 1.63 1.37

Table 2: Objective Experimental Results. The ablation ConKADI_ ., removes the ability to copy source words.
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ConKADI Appropriateness Informativeness
VS. Win  Tie Lose | Win Tie Lose
ATS2S  |71.3% 11.0% 17.7 % |87.3% 69% 5.8%
ATS2Sninr 1599.3% 9.2% 31.5% (82.5% 7.3% 10.2%
Copy T1.7% 8.8% 19.5% [89.7% 3.8% 6.5%
GenDS |872% 7.3% 5.5% |93.8% 23% 3.5%
CCM 83.8% 69% 9.3% |93.0% 3.5% 3.5%

Table 3: Human annotation results on
Weibo. ConKADI significantly (sign test, p-value <
0.005, ties are removed) outperforms other baselines in
terms of both appropriateness and informativeness.

the Chinese
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# Settings E.se Distinct-2 Entropy R,
#1|Copy+GlFact+CKF+L¢|2.08  23.93 0.04 224
#2| Base+GlFact+CKF+Lf | 1.89  18.29 875 2.02
#3| Copy+GlFact+CKF |1.79 18.18 8.73 2.08
#4| Base+GlFact+CKF [1.92 17.38 8.87 2.01
#5 Base+CKF 1.87 15.72 8.66 1.96
#6 Base+GlFact 1.05  2.90 6.31 1.10
#7 Base 1.06  2.50 6.46 1.10

Table 5: Ablation study on the Chinese Weibo.
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#1: Copy+DyFact+Init+Lp 4 ¢
#2: Base+DyFact+Init+Cp 5 ¢
#3: Copy+DyFact+Init

#4: Base+DyFact+Init

#5: Base+Init

#6: Base+DyFact
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Figure 3: The Kullback—Leibler Divergence between
the between the Zpyrior and Zpesy On Chinese Weibo
against the training iteration number.
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. . #3: LR EEEZ A
. . 0]
Query  |#1:My cat likes bananas and bread.| #2:Yeah , but what website’ I can sing the song of Taylor Swift
* s 3 H 1 HHE .
ATS2S 'ma banan‘a and I- don t know I'm not sure. I'm just curious. e, ,ﬁ‘ -%E;]-IE unk
what you’re talking about. Me too. I'm singing unk -
L VRIS T B FRa?
2 ’ .
ATS2S nrarr Do you have a cat’ It’s a site site. What kind of song are you singing?
Co Pm a cat I'm not sure what site P, e, fte, FWER.
Py ’ you're talking about. Me too, me too, me too, I like it -
I’'m not sure , but I'm not sure ., - g
e : ’ .. Al LA NERNE -
GenDS I’'m a banana. if it’s a link to the original post. Y {Jl,ﬁtj oA tJT s E'.Eﬁ L
I’'m not sure what the site is. ou can fsten to my sInging SIgIng.
Pt g Feth E rEicsE
L] : : EJL:D' E-L.ru S-L.r
CCM [’'m a banana and I love my cat. I'm not sure, IJU.SI gota link to ._ﬂ ﬁ%ﬂ ﬁ%ﬁ‘}\
the site. Me too. I like it, too. Listening to songs.
Listening to songs. Listening to songs
) ‘ Looks like Youtube, the site FHT T AN S R T -
ConKADI And your cat 1s the best. is blocked. I heard it. His music is good.

Table 4: Case Study: #1 #2 are sampled from the English Reddit, #3 is sampled from the Chinese Weibo.
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