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Abstract

Meeting summarization aims to distill
meaningful information from lengthy
meeting transcripts into concise texts,
allowing participants to grasp key points
quickly. However, meeting transcripts
often feature complex dialogue structures,
such as incomplete sentences and
information scattered across multiple
utterances. Additionally, the length of these
transcripts often exceeds the maximum
input limit for pretrained language models.
In this paper, we introduce a two-stage
summarization framework specifically

designed for long-input texts and complex
dialogue structures. First, we extract key
segments from the original transcript.
Second, we generate the summary based on
these extracted segments. To address the
complexity of dialogue structures, we
employ dialogue discourse parsing to
comprehend the relationships between
utterances, which we represent in a tree-
like structure. We select more structured
text as the output from the extraction phase
to enhance information density, thereby
providing a more organized input for the
summary generator. Experimental results
demonstrate that our approach significantly
improves the quality of the generated
summaries.
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1 ZAE 57T LA 5 AFAE A, (Extractive) fv &
B . (Abstractive) mAE 7 7% » FAB A EHR
WBXATAHEER-LEBEFK KM G TR
4838 RreermEge Rl gE €8
AMEANEZTHRSEXHERE > EHAE
& Fo A E—EEERE OSSR T
SHNENWE - FHOBEARTEIZRER
HMBRAME RATCHHEEARE AL
RIEFWE N - 2k F AN Transformer
(Vaswani et al., 2017) &5 3| 2| F 7] A & &
B ANRETHAVLERBAREF LA T
FARRHE > BHREARTEZRGEDEE K
HEGART - RM > EEHRBMET B A
— b AE G R B R 9 P8 o Rennard et
al. (2023) ¥ g b PeBREAT T B > IR
EHARRRBERRS > AL FTHETHFA
BLERM - MNREHRERAGHRABT S
BB NG RBBZERE  STRAMNE
HRAMERYD c mARGRAAAETHERNO K
EAARBAAIRZIEAEHRENG K
BB REHE N TEALEORE -
s ERAHBOMA 0 X RRDBFEEM
RAEERBHFEX MO L MG LTS
B R R E

EREBERBIRBTHEAE NG SN K
B AR RRE B RREERT 5 R
wW#E (Mao et al., 2022) © B HRABIER
71 (Sparse Attention) # =T SAFEAK B 72 & J1 4%
#6948 58 & (Beltagy et al., 2020; Child et al.,
2019) HWAF B ASETFE > EHE
EFEBTEETANNE - F R T LM
4% % A% (Extract-then-Generate) * So 4 #y A\ X
AP E LR E N 0 RBAER A A
A 34748 & & Ax (Xu and Durrett, 2019; Zhang et
al., 2019; Zhang et al., 2021; Zhong et al., 2021) -°
BBTALGE  RAREARSTAKGE
FEEHEM - F =M K%L 5 MmiEZ (Divide-
and-Conquer) > Bp #1818 | P 4740 & 4 A& >
AR SERBEASHUBLRER AR L
(Gidiotis and Tsoumakas, 2020; Grail et al., 2021;
Zhang et al., 2022) - &tk » % v R A4
Mg XAE A (Hierarchical Model) @ #13& 3 89 R
B $E AR AT » LB ALE £ 4 A (Rohde et
al,, 2021; Zhu et al., 2020) * 17 IaH % 4 &
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Reg x A HE B W AR G2 KR
R T A E B A e 2 4% -

B—F @ HPNEARGZE » 5] A
BHA—HE R » E P &4 Ganesh and
Dingliwal (2020) & @B ¥ 3535 B 3 HE €
W XM B AT XM E - DDAMS (Feng
etal., 2021) # A BB Btk e @3R3538 8105
THE RBRERABRSBSHELEITER -
Goo and Chen (2018) R #| B $3£47 & A48 242
RRMT RS T B2R T 4 F P4 H
RIBBHFT AP BZ R GG - £iEE
SPEBEIMT 0 HEBR I AEHRMEIEEZZ
Rl &9 7A€ & B 14 (Chi and Rudnicky, 2022) * 84
AR T HE X E BN LE e
B EEeREE -

AR L AAREH T REWAIER | Hv
"HE AR RE T ABREZE ROEA
R > EMREKREBHEER I REE
XARETRAASHOIXANE > BLAEH
f&SUAE) TCARE Au 3 i BB HE - X T 8R4
FRMAEBLOHEXAEALERE NS
N oo AR PR E S S 0 A R R TR I SRR A
DialogLED (Zhong et al., 2022) & 4 & & &4%
_g_ o

2 FAMH R (Related Work)
21 A#MER%E A R FE#H  (Extract-then-

Generate Framework)

ZATH RBRAA A R AT U5 B/ =B8R
B o B — R RSB IRFAIR B (Extractor)
Fao & A% %5 (Generator) (Lebanoff et al., 2019; Xu
and Durrett, 2019; Zhang et al., 2019; Zhang et al.,
2021) ° R > BAEH A SRR B BRI
BAERBETAHABAMBROMAE - BT AR
TR BRREF AL RIS E R
BB M A E B B R 0 4w Chen and
Bansal (2018) #= Bae et al. (2019) 8981 % > &1
SRR 8) F R Foth BB 0y REHE o

Tl FATBRICEE T EERMEA 4T
% %) 89 ROUGE #o4f £ 4 5] 89 ROUGE 1% 43
RUEE) - £E T 0 A 4 F&AE ROUGE
THREEZFAEFEENEZN T TREK
PMEAOTHRERS - A5 ERBER G
ROUGE & F#3|4nikay Montt > M ke
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Generator
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ey XA B (Chunk) ° #2
REKEEE

Sy b & A Rk o 1R P A R B DialogLED #38 & 4 & °

AR A F A AT LR
L ¥ > Maoetal. (2022) #2 d T — #5531
ey F ik ABBFEF 0 ARE /é}/ﬁ—ﬁ?”I.
B Fe] 35 B A BB RAER 69 B PR B RE e oy BL AR
TP HEMETUEATHBEHRA EY
FEM o BBITE S AT AR E 693
B o AR T LR B AR B AR B o A R
%o K B AR BIEER A A R R B o

22 FIAH¥EERBHMN (Incorporating

Dialogue Discourse Parsing)
EBRZBTRETY  EREHTHAANE
TA R B MEERLEEH (Joty et al,
2019) ° Gerani et al. (2014) #o Louis et al. (2010)
EXRABEFIANGZREMG > BEAT H X
B9 A Bk o

#3% Rennard et al. (2023) 895} % * Feng et al.
(2021) & 5% —EH H3E35 B 300 T AN &
3 E A% AMI (Carletta et al., 2005) F= ICSI
(Janin et al., 2003) > 34T 4 R f&#&i BOIET -
HZRAARETY  ACTMER T —BIRFEZR
217 % (Afantenos et al., 2015) > E¥#3EX &3
# STAC (Asher et al., 2016) E314k4% > I%%iﬁ
WA > I ERGRE ‘I-Ié’]

1% B (Discourse Relation Graph) ° # € a%ﬁ?

ok %K B % > ¥ #® Pointer-Generator
Network (PGN) (See et al., 2017) A#4% %5 & 4 A&,
448 % o Ganesh and Dingliwal (2020) #2 & 7
— AT REBRNEEXATRBEH
B BAAREBHGE R EHRBEMX
HE A RBMER TR AR E
#7 BART (Lewis et al., 2020) &£ A8 & °

Chen and Yang (2021) BIZ 4% A %358 A 4
% &M% SAMSum (Gliwa et al., 2019) & R 4a
HiEmE o B3 T HIEE (Action Graph) R
RIEEZ ¥ 69 =048 who — doing — what %
A K% EBEE E @B (Graph Attention
Network) (Velickovic et al., 2018) #3535 &)1
Bl AT 445 » AR © 9 A145 5 BART i 4
A RAEE -

3 F#% (Method)

3.1 4=# % & (Task Definition)

HE—BemRXHED={u,..,u} &4 1L
B335 %R (Turn) - #F > R—HKERAHZ
AEHA > FRIEMAIH TR EEER
(Chunk) > M & 389 KR /N # & 3] & R A
DialogLED #jfA9I#R » H—REFEUIAKE
10% B BHRIXAFA/HET D » P BEKEE
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Noise Type Description Example
Randoml k 50% of th .

Speaker Mask andomy mas ootthe [MASK]: Good morning! How are you today?
speakers.
Split a single turn into

- multiple turns. Tom: Good morning!
T Splitt
Hrn SptHng Keep the speaker of the [MASK]: How are you today?
first turn and mask the rest.
Merge multiple turns into
. one turn. Tom: Good morning! How are you today?

Turn Merging , .
Keep the first speaker and I’m doing well, thank you. How about you?
remove the rest.
Mask th tent of th

Text Infilling as ¢ corfent of e Tom: Good morning! How are you [MASK]?

dialogue.

Shuffle the order of the

Turn Permutation o .
turns within the dialogue.

Bob: I'm doing well, thank you. How about you?
Tom: Good morning! How are you today?

1. #HEmmMesn-e &

B iE b 2B HE AR M e s -

Tomm: I wasn’t expected to roll 7 to be honest :p ]

Dave: I thought you got to move the robber. ]

Comment
Dave: because you played a car? ]

Explanation

Correction

QA_pair

rennocl: any got any wood they can trade J

Dave: Nope

B2 #33BR3MTEE

FoFAR] o B b B A KL A E IR A KONET
B 10% YA KE o &84 FR A QY5
% BEEGHRXATH 10 B EAEYER
C={cg. o}’ BEBRG G FHAILI=
5l

EHBRMEE RS EEREBHES
B 3147 & s —18 & At (Spanning Tree) ° AR3%

BB €13 21{R, Ry, ...} B4 o HAMFEHT
Top—1={R;} ° Top—2= {R,R} XK
Top—3 = {R,R;, R} Z—HEBEHNE RN
HE -

@83 H®EF (Speaker Mask) ~
(Turn Merging) ~ X A3E % (Text Infilling) Fv3535 %R X # (Turn Permutation)

353 R 4% (Turn Splitting) ~ 3535 #HRE B

o AL FRINREF > F

#BERC = {c)..,co} RTEBEHEHR
BXABIR AL RBEA I « 24 K
R BRELAEAR—BREAT R E
zZr} 0 B EEIAN C Ao S AT A R
3 K OPQIC) =

Z = {24,275, ...,
B X F zy
H?:l P(z|C', z<¢) °

3.2 BAEM (Model Structure)

HAGEEWE 1A 0 & R ASRTIR
SEER > MRERTASEIIABRRES
Top-1 £ Top-3 M k4t » AHFE &L
Aiﬂ“’?%iﬁi BN - A RMEBREA &

BRI RAE 5 Loy £ R AR RE
= A DialogLED -

3.3 #IE B (Extractor)

HEZRIM g aBBREMAEEREN
HIEG MG RBTESHAEHBONIE
% B 2 A# A STAC BH & LATTAAIE &
B4R -

$Wnﬁ%%ﬁ% E R 3 # 4% SDDP (Chi
and Rudnicky, 2022) & B AT 49 State-of-the-art 4%
A o £ 45455 BRE B E Bi-LSTM # & W5
BHAHEORENGEER SO EE
Feﬁ %rﬁ c BB LEHERA RALRBEE

1B AW EE A -
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Max Mean Min Rouge-1 Rouge-2 Rouge-L

Baseline 10269  4338.74 572 Baseline  52.34 18.45 49.76

Top-1 3425 1686.43 350 Top-1 52.70 19.66 50.61

Top-2 4093 2514.58 407 Top-2 51.61 18.25 49.27

Top-3 4876 3088.58 492 Top-3 52.58 18.65 50.36

&2 BMANKESH & 3. R&ET B & R 69 ROUGE o #

Models Rouge-1 Rouge-2 Rouge-L
BART-large (£ = 3072) 51.77 18.83 49.67
Longformer (¢ = 8§192) 54.20 20.72 51.36
UniLM-base (£ = 5120) 51.92 18.42 49.89
DialogI.M (¢ = 5120) 54.49 20.03 51.92
DialogLED (€ = 5120) 54.80 20.37 52.26
Baseline (£ =2560) 52.34 18.45 49.76
Top-1 (£ =2560) 52.70 19.66 50.61

X4 T R A EBA LS o £ ¥ Baseline % DialogLED #) 2560 tokens h& & ° Top-1 & i i £ 11

32 489 F i£ 3| 4 Baseline 1273 o

3.4 A m B (Generator)

DialogLED & — B &AM F v Xk FEINR3EBE
A H A 2 A Longformer-Encoder-
Decoder (LED) (Beltagy et al., 2020) > 4% A %
st ¥4 M K2R A2 B R FA9I4R LED &£ 3 -
sk 1 Aow 0 B3R T 5 AR
oo Rl AuiEHE S BN R AEE AR HE
KA -

i — 18 84 n 183 E K b #35 A
D= (x,%,..,%,) * EEHRET—BEE
— 3% % ¥ (Speaker-Utterance Pair) x; =
(spu) ° %> MEREZFE—ELSSMEHBR
HET W= (x]-,xj+1, v Xjym) O R HIEARR
WA AN RAFGTHRAEOW =
(%), 41 s Kigm) °

FETRINRFEER - A E 0 BRAKR A
it RAtemAEERREBER MBS
7> AR BN - BEREAER LIRS
A E O HE R REZRRIEE

a2 o

! https://huggingface.co/MingZhong/DialogLED-large-
5120

T#4EF T 0 LED #9445 B/ > #
HBAERRMEME  HEBHES R ERATEY
BEE SN > MmAEMA Longformer 89 #EEE
A1 o FRAS B H B 45 A5 ) XU Ao St AT AR AR 8
frEAER LG BER KA -

4 KB4 # (Experimental Analysis)

4.1 FEH%E (Dataset)

AB R AE R o) Bk % AMI (Carletta et al., 2005)
A BATR A ZER G HB @REBNE o L3E
HERET —ERFERGGENE > P
AW ESEE S A FEEE (Project
Manager, PM) ~ 4745 % & (Marketing Expert,
ME) ~ 4& B # /- @ 3% 3t 6% (User Interface
Designer, UI) Fv T ¥ 3% 31 &7 (Industrial Designer,

ID) - B 3tsm3kstfo b4 — @M o) TREE
42 FTER¥E (Settings)

P o & AR A 45 A Huggingface £ B IR 89
DialogLED-large-5120" > {2 d3 7 3. 1% £ FR 41 >
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Precision  Recall F1
Baseline  0.861 0.855 0.858
Top-1 0.866 0.858 0.862
Top-2 0.863 0.856 0.860
Top-3 0.863 0.856 0.860

* 5. R&E B4 R 49 BERTScore 7~ #

KR A AKEE 5120 tokens FAE A
2560 tokens ° fE By A BF > AR K f K 8 LA
FemARE - K2 oW TERETRREE
T3k Bk &k B 0 Baseline & B E 69 R
& > Top-1 ~ Top-2 #v Top-3 % &b KA 44
FikthiBERORE o AR BN R R R D
K E % E % 512 tokens Fv 256 tokens °

4.3 F4&354% (Evaluation Metrics)

RAVE R &3P 54T ¢

ROUGE (Recall-Oriented Understudy for
Gisting Evaluation) (Lin, 2004) & 3F4& B &) X4
WEERG T E - ABEH (Recall) 1F A%
FERZ AN EAREARNBREARSLE
&2 R o TR MAR A o

BERTScore (Zhang et al., 2020) A #3144 X
A RAEFS (] 4o A3 B Aotk 5 803%) a9
HAT S 2 RagAamtt o € & BERT #
ETFXHAMFTE AP HERERRNE R
FodBIE A °

4.4 EEHA (Baseline Models)

BV R LT B 58 SR A A b B

BART (Lewis et al., 2020) : & B AT f£48 X A&
ART 0 RAES XRA IR I TRV R
Ao FBFHRERBARRBAIGRER >
RAERLEBEOMAER T > o XK ZFn
XAFFEE - BRIF AR -

Longformer (Beltagy et al., 2020) : $+¥ & /&
FIRIEHFAIGRBA - R T AR AHE
ERA > PRI ERFORN > R
FEAZ & Transformer A7 # Koy XK -

UniLM (Dong et al., 2019) : —#& 4 — 89 57|
AP EIRBER > AERFBERABTES
18 NLP /27 £ » 4o XA A~ XARENFEF0 L
ABEE > BAFIF KA -
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DialogLLM (Zhong et al., 2022) : 4£ UniLM L
FIN$ER AR ) R RAEE - 8B F P
HEHFEMOTAIR > RFBREFZRH Y
T X R A K mAHEARR
T AR LBRAT BAFEY R -

DialogLED (Zhong et al., 2022): # $2
DialogLM &) 4k 89 % 3% 48 B 42 %% & A 2
Longformer #£ % F » RAL T LA g 22 & #35 >
BAEAL T HEZ M B -

4.5 F & % (Experimental Results)

& 3 AHREETHRERM ROUGE »# > Hi18B#&
MBS T L EHRBEEAEZERALEHEY
XALBEIE TS ERAERER
TR AP EEERRSOBRRA
A% -

FA4pE L ERAHLE  AWMARER
BT ° PRI E F ik R IR P E NI
SR ERA S fa4p KRN R L BB
DialogLED-large-5120 °

A1 % 4% #® BERTScore R b #% #1719 84 77
EEFAEMANG ER o RS RATHBHRMG
FikHER X REAE A R A R EE
ALRTHBASFEMEHER -

5 &3 (Conclusion)

AARRET—EEAN SRR TR E
ML A B o HEHNHRH BT
Hre) T RiImAXAK ) fo THEXLEH, &
1B PR3] 2 %1 4% oF 2L 8l 7 0k o H iR #AIRIE
A RZEME O AR A REA BIE—RFBIR
WERAII A - R I AHEER B
REEXAE BRABARMEE B ENE
HEVFHPAGHOIMAIKR > LB Y
HPHTENE BRERXREKA > KM F
SRR AMBERTRE, > LA A KREE
ER - T Tid:oE ik A
ERRGAR T > KRMMERELSE L4
B INIFHRB| RAFTO B W HFTTH
FHEZRIMAOMGEN > AR BIEES
TG ERNG SEET M i KAEBT
# A (Large Language Model, LLM) & & R 5} %
AR H o TR T BB R ER B X
R R b R RAIB L e E 8 -
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