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Introduction

"B YW A B & |

Dialogue
(1) Other roles’ dialogue utterances could help enhance the | o0 @ #sasmismeeFinsianT, ABAFBLET. (Myoriginal phone

; : ; number was useless, and I forgot my password. )

! nformat|VeneSS Of summaries. | A:ixsh #4385 B IEH Tl ? (Can I transfer you to the commissioner here?)

2 Q¥ (Yes.)

3 OA:RAGEHBEANMHRE, Bl HEAAER[HF)IEHIETAGFE? (I'msormry,
the transfer failed. Can I help to upgrade the commissioner and call you back in [NUM]

hours?)

4 Q4 Tuldgde. (It's OK.)

5 A iR Ay T 3T A4 2] 24975 7 (Is there anything else I can help you with?)
6 Qi T, EARAETEAMAZ EMH4972. (By the way, Can JD pay via wechat? )
7 A EH AT MR F. (Yes, it is OK normally.)

APEATHEFNETINT, FH5L. APHARRRAT TEAMEL

4%. (The user said that the mobile phone number was useless, and forgot the

User

Summary
password. The user asked whether Jingdong can pay via wechat. )

(2) Other roles’ summaries could help judge the key content ERAFHN P HEERAMEAFIHF]IHARE, ERAFRAT
: : Agent VARLAS £ 4. (The customer service helped the user to call back within

In the d|a|0gue Summary | [number] hours after the transfer specialist fails. The customer service said
JD could pay via wechat.)

: Information from the user’s utterances, could enhance agent summary in
: Information from the agent’s summaries, could enhance user summary in

: Information from the user's summaries, could enhance agent summary in
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Task Definition

Given a dialogue D containing m utterances
{uy, ..., u,} and p speakers S = {sy, ..., s;} Generate a summary y* for each speaker s,

u, consists of a speaker role r, € S and related content
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Figure 2: The model structure of our proposed method with role interactions.
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Cross Attention Interaction
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Figure 2: The model structure of our proposed method with role interactions.
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Figure 2: The model structure of our proposed method with role interactions.
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Training and Inference

|,y'l.15&1‘ [

Lon = —{a ) log P(y{™ |y, y25™, D)+
=1

|yﬁgem| L= ﬁnll =t ,B(ﬁatt—user + ﬁa,tt—agent)
(1 . Z lo o P( agent agent user D))

{'.t
i=1
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CSDS MC
Train Size 9,101 29,324
Val Size 800 3,258
Test Size 800 8,146
Turns 25.92 18.48
Dial. Length 321.92 29221
User Sum. Length 37.28 22.37
Agent Sum. Length | 48.08 05.32

Table 1: Statistics of CSDS and MC. All the lengths

are counted on Chinese characters.
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CSDS ROUGE-1 ROUGE-2 ROUGE-L BLEU BERTScore MoverScore
user agent user agent user agent user agent user agent user agent
PGN-single | 53.55 50.20 37.06 35.12 51.05 47.59 29.64  28.25 78.68 76.13 26.68 25.13
PGN-multi 54.01 49.94 37.38 34.78 51.95 48.20 | 30.04  29.09 78.78 75.95 27.16 24.90
PGN-cross 54.34 50.80 37.75 35.89 51.95 4820 | 31.19 30.40 78.97 76.51 27.89 25.60
PGN-self 35.49 51.00 38.75 35.70 53.08 48.52 31.84 30.47 79.37 76.48 27.74 23535
PGN-both 56.08* 51.62* | 39.10% 36.50* | 53.89* 49.12* | 33.54* 20.78* | 79.52* 76.74* | 28.28% 26.25*
BERT-single | 52.72  49.57 36.39 33.82 50.44  46.83 30.17 26.99 79.23 76.39 24.96 23.87
BERT-multi | 56.09 50.49 39.91 35.17 54.02 48.08 26.91 25.39 50.50 76.65 27.19 23.71
BERT-cross | 57.29 50.35 41.03 3521 55.29  48.09 3070 2419 30.90 76.65 28.55 23.70
BERT-self 56.94 50.96 | 40.37 35.24 54.85 48.40 | 30.61 27.13 80.53 76.80 28.24 24.83
BERT-both 537.36% 51.92* | 40.70  36.37* | 55.17* 49.52% | 32.04% 29.23* | 80.70 77.23% | 28.66% 25.48*

Table 2: The automatic metric results for CSDS. * indicates that the improvement of applying two interactions
(PGN-both, BERT-both) over single and multi are both statistically significant (p < 0.01).
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MC ROUGE-1 ROUGE-2 ROUGE-L BLEU BERTScore MoverScore

user agent user agent user agent user agent user agent user agent
(Song et al., 2020) | 92.80 83.31 88.97 75.48 92.80 83.29 - - - - - -
PGN-single 0483 82.63 94.32 77.83 94.78 81.51 87.66 68.10 97.60 91.74 | 90.28 67.95
PGN-multi 94.58 83.16 93.98 78.33 04.53 §1.96 87.23 69.96 97.49 91.92 89.87 68.42
PGN-cross 95.12 83.40 94.63 78.60 95.07 82.18 87.99 69.61 97.75 92.07 90.73 69.06
PGN-self 95.08 83.17 94.59 78.48 95.04 82.00 &87.90 69.29 97.70 91.99 90.64 68.54
PGN-both 05.11* 83.48* | 94.59* T8.73* | 95.06% 82.28* | 87.82* 69.63 07.71*  92.15* | 90.66* 69.24*
BERT-single 05.13 81.66 94.50 76.73 95.08 80.42 87.20 64.09 07.86 91.71 90.31 68.29
BERT-multi 95.18 81.20 | 94.61 76.37 95.13 79.97 87.38 64.83 97.90 91.51 90.71 67.55
BERT-cross 05.18 81.75 94.61 77.04 95.13 80.55 87.40 65.63 07.89 91.70 90.67 68.28
BERT-self 95.18 81.61 94.61 77.01 95.13 80.49 87.37 65.01 97.89 91.72 90.69  68.37
BERT-both 95.19  82.11* | 9463  T77.49* | 9514  80.92* | 87.40 65.40*% | 9790  91.91*% | 90.72  68.95*

Table 3: The automatic metric results for MC. * represents the same with the one in Table 2.
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CSDSs Info MNon-Red Flu Owverall
PGN-multi 0.69/0.65 0.54/0.55 0.70/0.79 | 0.64/0.66
PGN-both (0.66/0.69 0.58/0.59% | 0.73/0.81 | 0.66/0.70%
BERT-mulu | 0.58/0.56 0.66/0.61 0.84/0.87 | 0.69/0.68
BERT-both 0.62%/0.60% | (0.62/0.60 0.85/0.87 | 0.70/0.69

Table 4: The human evaluation results for CSDS. Two
values in each block represents user summary and agent
summary. All the values are in range 0 to 1. * indicates
that the improvement of applying two interactions over
the multi baseline is statistically significant (p < 0.05).
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CSDS ROUGE-1 | ROUGE-2 | ROUGE-L BLEU BERTScore | MoverScore
Type A/B Type A/B Type A/B Type A/B Type A/B Type A/B
PGN-multi 55.13/59.45 | 37.76/41.22 | 52.73/56.20 | 30.66/28.29 | 76.40/77.64 | 23.74/25.47
PGN-both 56.00/62.28 | 38.58/43.88 | 53.66/58.99 | 31.06/29.14 | 76.84/78.59 | 24.41/27.15
BERT-multi | 46.59/50.07 | 32.33/34.59 | 44.49/47.65 | 23.45/26.37 | 75.03/75.64 | 22.47/24.34
BERT-both | 50.96/54.62 | 35.72/37.93 | 48.82/51.93 | 27.47/30.10 | 76.27/76.94 | 24.19/26.17

Table 5: The performance on different types of samples. Type A represents agent summaries that need to be
integrated, and Type B represents for those that do not. Here all the metrics here are recall scores except for BLEU
and MoverScore since they do not have a recall version. We use their available results instead.
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Methods Precison Recall F1
PGN-multi 28.61/18.86 | 28.87/19.67 | 28.74/19.27
PGN-both 31.79/21.06 | 30.85/21.58 | 31.31/21.32
BERT-multi | 40.16/23.99 | 30.26/18.81 | 34.51/21.09
BERT-both 37.37/22.00 | 32.17/20.66 | 34.57/21.35

Table 6: Sub-summary matching ratio for baselines and
our methods. Two values in each block represents user
summary and agent summary.
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