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Abstract

Text summarization is a topic widely-studied in the area of natural language
processing. Most works of summarization focus on news or document summarization,
where the length of input text is usually limited to hundreds of words. This work
shows an attempt to deal with a much more challenging case, book summarization.
Compared with news article, the length of a book usually exceeds ten thousands or
even more, making a barrier to current neural network models, which have a shorter
input limitation. The high compression ratio of book summarization forms another
challenge for most current extractive and abstractive summarization models, which
generate the summary by selecting and reordering sentences or words in the input,
failing to condense details into broad, macro concepts. To address these two issues,
we present a novel hierarchical model for very long text summarization in two ways,
unsupervised and supervised. We train the Transformer-based generation model
with pseudo-labeled data in the hierarchical manner for handling very long input
text. A self-supervised learning task is further proposed for improving the ability of
the abstractive summarization model for rephrasing specific, detailed wording with
broad, macro expressions. Experimental results show our approach can generate

better summaries compared with existing methods.

Keywords: Natural language processing, Abstractive summarization, Long text

summarization
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BBMRIEAFE] 2l e X1 B324T AN THATHANTHE (T’a‘ 2R @) 8
ETEHAZ y(C(n)) = [z]?,, Vn € Children(m) B&RIZHEFE] 22 o
T gH LR T MRS [2]? BB — AL 2l ZABEZ LT ERY

K4
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yic(m)) ) Vm) =
L FEHECc(m) J\ Hifil J\ HIfR2 }

y(a'(m)) € [xlf, i={1,2} : JE5mP1E EfifY S = w
y(c/(m)) €Y', j = (1} S5 m 7 12 BT 2 e A

Level 1

B323 #HELHNE 1 IREHLREETER

y(e(m)

Li$ﬁﬁ ’ [ﬁ&%gm]
y(@*(ny)) —y(a*(ny)

y(a'(ny))
L B @2 JL A&l ’i%ﬁ@’ ‘1%?@‘ A&l JL B @2

y(ai(n)) € [x13, : Ay F 350 F A8 & @69 %5 3 6
y(em)) € Y2 WAm B x & A B ey 5 F

S Ny

Level 2

B 324 WHEHHNE2H IREHLAREETZE
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BNV R y? o ot B9 R R A R RAT W EAR R o
o ot B RB L ! RAZIL L 4E o
et ARy BH m B AR o
sl ABETURERE ! 09158 ©
o o B9 A B BEAA ¢ B NE T LA o

VGRS (2] EHEIMAXAENIREES S = {51,80,..} BH S EB BT 4
S C S il H kA — T 0N BERI BT R a0

HAZEECEAE s RMAEXAXAMYGAAZTE AL REFINGERAZOHRR
Bl 4o [19] # 3EA% 5% 8 R 755k AT 7 128 (TSP) » #2387 — & oAk R &R iE 6 o4
v S —BT RGP G 8T B H o

L EZMGH TP KMGBERAZNBEREJIBTRTRILYGBR  GEATH
TBAF A o

e B9 RERARB L o
o x% Fo 4 Z M 89 ROUGE 4% [12] A& Z AT ©

A & B ¥ ROUGE-L & Z M 2 3F 154 2427 o 4F & ROUGE 7 # 69 — 42 & 48 »
ROUGE-L i # 4% A €1 89 5k kA3 57 7| R B & {8 5 4 & M 69 £ £ - ROUGE-1
#» ROUGE-2 Bl4% | n-gram #| & & &40 tb » M ROUGE-L #1589 — B0t & 408 o &AM
1% F1 T ROUGE-L #= ROUGE-1 # Aot 48 4a¥F B 30 4% » Za k> 133189 o0 TR A E 8
kB > BRARA T A IE R R 0 912 8 o

A2 @ 18 epoch P A 300 18k 7] &9 # (pool) K I #ATH AL H ik - 2 A A 57
ROZ LR BB RECEEETHRGEE - kK& EE LA RS ROUGE-L F»
ROUGE-1 /5B BEFI AT a2z © 3.2.1 &= T M4 “SFHpR” £ R{ERE @938
Thl o

KMETRFRALZFOHERATHET TR F & GIRETH o AT eysr it
MR BABEAMG R AR ZHIEE » 4o [13] 42 [32] 0 ©AMIHR A 8 e 4D B STHE 2R
MERLAAGES IHBLEWEE AERAIETR > KM T EZTERLARE
B G0 BAASAG W B ERE R -

iR R BIEE o RMOHBRA M AR BRENT R L8R RE Y Ha
AEXNAFZREXIMOGHAA > BT UEBEKX L, °

o
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Level Input (z) Summary (y)
d =0 Types. Generalization. A generalization proceeds Inductive ~ reasoning 1
. . a method of reasoning
from a premise about a sample to a conclusion about . . :
. . ) . in which the premises
the population. The observation obtained from this . .
. ) . are viewed as supplying
sample is projected onto the broader population. For .
i . some evidence, but not
example, say there are 20 balls—either black or white
) . . . fullassurance, of the
—in an urn . To estimate their respective numbers, )
truth of the conclusion.
you draw a sample of four balls and find that three are . .
. i Many dictionaries define
black and one is white. [**] . . .
inductive reasoning as
d=1 A generalization is a form of abstraction whereby the derivation of general
common properties of specific instances are principles from specific
formulated as general concepts or claims. Noam observations, although
Chomsky and Hilary Putnam attended some there are many inductive
of the lectures on which the book is based arguments that do not
as undergraduatestudents at the University of have that form. Inductive
Pennsylvania, leading to a lifelong debate between reasoning is distinct from
the two over the question of whether the problems deductive reasoning. If the
presented in the book imply that there must be an premises are correct, the
innate ordering of hypotheses. [...] conclusion of a deductive
. . t is certain; in
d=2 This is a statement most people would consider argumen ’

contrast, the truth of the
conclusion of an inductive
argument is probable,
based upon the evidence
given.

incorrect, due to emergence, where the whole
possesses properties not present in any of the
parts.  Some scholars classify cherry-picking as
a fallacy of selective attention, the most common
example of which is the confirmation bias. They
may alternatively have to do with the presence of
singularities. [...]

R 321 5] “EFAHEIE < B9BAZ IR T

WA —4% o KM H EZTARBRFAHNGBTRHECHTRZEI EZH0090 L
SR INRE B

A & mediaWiki M EFT A HL B E @i LN 3 AR IAANRA BT H L
BHK 4 RIVRREBEBAINART | ROHRBHH > RALEAHH ToHEATHE
& o A% IE B & XE—F FEATA IR o AR EEHGEETY > KM
T BT A M E 45 69 Wikipedia B @ » #8 %45 5 2 2R BE -

*https://www.mediawiki.org/wiki/MediaWiki
4https://en.wikipedia.org/wiki/Category:Main_topic_clasSification&
//en.wikipedia.org/wiki/Wikipedia:Contents/Categories

https:
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https://www.mediawiki.org/wiki/MediaWiki
https://en.wikipedia.org/wiki/Category:Main_topic_classifications
https://en.wikipedia.org/wiki/Wikipedia:Contents/Categories
https://en.wikipedia.org/wiki/Wikipedia:Contents/Categories

B seRBMEH

MAEHRBLETRESORESE > RMNA LSRR RAEE > ARG HRT >
TAM TR BERF RN A A B EORERP AL -

KAV Z AT 69 FAE [26] ML A BRI RATE SAEFEER 5 [26] KIAKRE & X(TREP
W) PSR A R EENME Z 0 815 & (information bottleneck) 893 # o A Z
AR RARMKEEY > 2K T

1(2,X) - BI(Y, Z) 3.1)

Ed o [()#BrET 2 MY 2 M 6948 2 KR (mutual information) * 3 & % B4 # o

BAERIMANB—BGTF 2 = (21,00, ..., 2n) TA nBF > foy §LZEFHGIZY
2% x BBBRABIFR G > RMAEZE KR ERNTREAHE - FEDLY 5
MELFRARBEE  ERZELZFL > ART IRV EFHEE o AT RABEBV S

BN WA EZRAB R B IMANBB Mmoo BL) &2 FAmA o8

7L M (element-wise product) * m = (my, ma, ..., m,) &&f v &E A Bernouli 5~ &
m; ~ Bernouli() » L AZLEAIM AT 7] 0 BAAFEA G 1 09 1% B AL -
THEHNASZIARETETRYGIR - AAEHOARIBETA32-

Ek:Ewmmd—bdﬂmmm+ﬂ§:KHMmMMVWM] (3.2)

B o0& m AR B KL 38 RA A B89 p(m,|v) JEHA LR B
XM ERETRRK » Wit 235 F 6 q(ylm) PG p(ylm) 8 EAME o 2t m; T RE
Tt o A 3k 248 B & 4 AL (re-parameterization) gumble-softmax 49 7 % o &A1 89 7 %
& A — 18 4 45 5 A fe (encoder model) A4 2% p Ao — 1B 47 25 55 -AF A5 ZAE A (encoder-
decoder model) R 4HAG ¢ LB & L@ 2 EEA GIMAF G E (embedding) o &AM
1% 1 6] T @G- 69 A F & WikiSplit [3] 15 & RIS ZE TAER 69 B4 - MZRA LY 3|
Yo R 45 3t BLAw Ak &) F o

15
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Fof AR

F A 69 £ AR R AR A TS [18] 0 M AE R FF 89 SUAR A AR Transformer A X — o ™ % 1
HEEPHRBEF AN d=0~d=1 — 2 R 5L R BIE AT IR 0 A b

WMMET; | Fo ARG IAMERS 0 BB i REMR T E PR T AR S

B &AM B9 IR R R B e AR R o

FhH FREY

W
HALERMEGEET AN ETERIS ) AR HBEGMARMEA LT 24
R 7 A

o FRX
REAZGBRFLREZHREL T REZGEBZFEARBEURA  EALERBER
%o RERFEARTY RRKEGHE - A AAR - ER;EA k H098% > BEK
BAURBLZEH P REZARTZMBEIN GRSy o LF > ARBTREE
BB % S A ] = Bp {2 R Rl B % 69 AR LR B 0 38 3% 8948 AL A2 B v cosine similarity
WA o

centrality(s;) = A1 ) _e;+ X2 Y ey (5.1)
j<i G>i
Atk RERANEELRAARBE  IRT 9] KATAKRE TS AL
RAR Bt B EATHCE S B R AR 60 = > NAABUEAR Z% T B R &S EEE M a9 M
% o

. PEER X
st E @bk 0 RIS E R T AT& AR L& 6948 B M (sequential) » F] ] RNN F
PAIR (recurrent) B LA » B GRLE S B A > R RBE 4355 AR
B o b AR R A IR A9 TR A 0 ATAR B E RAEAGE R SUR T 8 k BBEAEA
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LI

Decoder Decoder Decoder
hidden state ‘} Block I I Block I } Block I
Encoder Encoder Encoder D >
I:l Block
’_ﬁ ’_H ’_H _ Position
encoding

Extractlon

document

B 355 s ZBWUk=3A% > FIAERIAFEREIAEHELREZ

BN MBARF
EORBEET

A ERMCERINGRF R > £ R k BHEREH > 247

— B o

=~ BRRABEYRS

(—) RURME ol ,
B R4 355 AR SMIA > HRALA N S EHAIRKGRE - 4

FL5EO MEZAKEE A F MR P ERARE > 5 F RN BB A BAL M B 09 1R
MR -

mARBEGH AT GHA > ARKMESAGE R ETMAMZERL > L3k
RCEBEIEPYLE - Flek RAERAGERLE TR » AR TREAH R

BB > $eAM B R @13 4% 0 Fb &M &A% A 4L & % 45 ( position-encoding) [25]
A ELBEE
AXAF
PE (0s.2i) = sin(pos /100007 dmodet
- ! ; ) (5.2)
PE(pos,2i+1) = Cos (pOS/l()OOOQZ/dmodel)
O HFREEZER —EE— &k T it B REAL B Z M 69 M AT 0GE B B
75 ] 69 45 At 4 e R AT o
KA 3R 3% e T 37 69 B (block) » 45 £ —BIR & F AR L 5] 45 @ - SR IS K A8
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(hidden state) A&k & 236 TR » Rt K530 &KX = [p,po, ..., p] * TRZLE p,;
B MR GRBERAHER G p, GIEHERE 5, 7 p_y B9IEHAKE (prev hidden
state) s;_; 12 4% (concat) A2 R 1% 4% % B & 4% B21L (layer normalization) * & R & p; , #9742
o EBARRAGAIIEE TIEME o R KRB HEFAEN L VA RE > EEIRERZG
P 3B p BARROGEDHE R UHFBEERE DAk Bl EEF$ 3] K ER
KBk R BRD R GIRFE p; £RE B OEZRBSHREREGHE -

s; = EncoderModel(p;)
s; = nn.Linear([s;; s;_1])
s; = LayerNormalization(s;) )

vocab dist. = DecoderModel(s;)

T &g gk A IF EE X Ilakde B X2 us 1 F 6 RAZE B o

(=) #EFXI% — ; L ,
ERBEREXINRTET  AD LT T LHBBE DR AL > aARMEA

HAEAR S > AL & B 8 F 69 U AF B 2 REF 694% 5, o

(=) EFXak
EEREXRINRTEP » AR T2HEERE :

o FR A
LAREET > AL FTLIHREBEORIHFESLE  ZRNZLEZRHE > b
B ZHTREA ST RROEEL  BELMEBMERAERE T T2

o &I
FR XA R KELGAA G RMEEAET AR TRAEAAATOHEZ > Ak
KGR e TAE A > PR G THEEEGE % > M ELRE
T RAGEASICE w—E—HRE BT X G ERBEEEAEEL o
Bl3.5.6 c WAL F i BEEKEF > 5; §HRRZF K A8 sigmoid R > 135 #
B o RIMFRAPIBIE0S MAEARBFE > RIAF > BRIKA AL L
ISR (e
BETHE—45HAMANER  AMTEZMEIHAE WAL FFEEZHERL
by B IR B > B A 6] 948 B - B RR AN S S i Bk o DT B Bk R 8
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)2

A A H B2 (mixed integer programming) * BRI XEBEH B AT THS
ML EHENLE m—BAETHRAERCHEIN —BARESIH  m BT HAK
BMAE n BSZ BB BMAE W, HEGZF i BEEFE jBLEEZHES

89 2% - Rouge-1 #2 Rouge-2 9 etife » 2 ARH X4 T :

max Z Z WiiNij (5.4a)
i=1 j=1
st.Y Ny=1 Yj (5.4b)
i=1
Y Nj>=1 Vi (5.4¢)
j=1
Z Ni; <= min(abs(m —n)+1,n/2) Vi (5.4d)
j=1

R5.4b BB —~EEZHEA R CHIED —ERH 29K > X54c #25.4d R4 — 1B 2
SHEHEIN T HEEOEFTER -

SLEF N €28 0-1 481 » bR R iR - RPEMER > MG AL
AN A — R EgHER SEE% s AR MAZRESBEHER mEK
— (BB A EE A BAE » R AR RS 0B ERRE 0 0 R E o
BB FoBARLASBEH 3 gRHEHTFEHRE ChRHE
R B:(1,1),(3,2),(4,2),(5,3) > ERMHFZETT: =4 AR AHZREGF D
[1,0,0,1,1] °

N AREF A B AR B A TR 0 AR RAVIRIE LR E 0 £ LR B AP — BT B
CHE M Kk BBEEAERMAINER » e RZ AL A EMEERE 0 B 2%
GEEOR LUBIB L AR RAL T » B HEBERGOERERF > ATk 5
MR EARBYBE -

EL@REREFT IR ERAARRE A S LT TR B AR
BRI BRGREAE A RHBY o BEIN R RS L L L EAE L -
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Encoder Model

| prev hidden state | | hidden state

nn.linear

v v

nn.Linear | Decoder Model |
v v

nn.Linear CE Loss |

v
BCE Loss

B 3.5.6 HEEEHE
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FUE TR

F—f THE

™8

kX mAfo B LY REEZEBK > Ribfr— M0 A Ak o £ B EIRER
RHRET BT EEATRAFTEMALNRERT TR EFLE T L5057 @ o
Bldo: EH BB AT AR EREGRE  BER-TUABARLEZR/HLYLTFA S
P f) AR AR A 0 SR REIAR R T A s R B R R o

TE7EG/BEL IS [6]:4 =< a1,a9,...,ap, > B AL S =<
51,82, ..., Sy > B3 % > word tokenizer 1% fl 89 5E nltk B4 o FRE w LK F(A,S) T &
Bt Ade S AR EANFSTI]  RFAFELERBBEEROFTH A Bk ST
B4.1.1:

E]
FEF(A,S) (1.1)
14]
5]
BERRAAMEPIRICE A SR BT 0 R R R KA X R EL
M 89 539 tb

Rt F =

21

DOI:10.6814/NCCU202200337



function 7 (A4, S)
F 0, (i,5) < (1,1)
while : < |S| do
f<)
while j < |A| do
if s; = a; then
(i, 5') + (i,5)
while s;; = a;, do
(i',5Y (@ +1,577+1)
if |f] < (' —i— 1) then
f(si si_1)
jJ
else
J<Jj+1
(i, 5) = (i + max{|f], 1}, 1)
F +— FU{f}
return F

411 46 F(AS) BRA
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= RHEIE
TEGgNBARREITE R EH/ EHE

¢ wiki-summ
FEEPRMEGBABTAGEME > B2 THEEHE o KM 486 AR ] F
AT K% 70,000 # ~ d = 1 B89 64,000 HF= d = 2 BF49 13,000 #f -

* NovelChapters
HAE R RA [10]0A T A% NovelChapters) s WAL ALRRARE L
I AR H LA A M LR EG T FEEE AT EREGFR A LR
BBEARRGEN > LT @ TRER BTG AT RIFEBLE - 28K
RO PABAYGTH AR R LT s b9 TH A L 38 R R RS IR
R A A AR A R — e BB F M R AT > B Sk A — B
TREAH ZERFARROEE - Gt HREL T K411 ©

NovelChapters F & #t 42 & & 3535 B & & - w3k & 8990 4 & fn/dé & A4t 4 >
RBEE L ZHE 1831 RAMFE A EANEKEGER > B ERME 2T E8
MR LAY MBEEFA 079 LA [6] P77 8 K+ & CNN/DM 4 &
Newsroom #F 1% » ok R T X P EREA E 5 TR LT » MEFZRBE o

* BookSum
A E R R [9)OAT i #% BookSum) » ZHBEE MK B EHBE LT EHEZ AN
b9 3 L (& F 4 8.4 T NovelChapters) * %6 & % R I 4 &k 7 ¥ Bk 3F 4 69 KA
FooAR@ R T F AT E/BER AR AT R B R B 6 & (AT AR
BookSum(chapter) ~ BookSum(book)) ° %3t & 4= T £4.1.1

BookSum(chapter) ¥ # & 42 $ NovelChapters #9/& & £ 3 A4 £ R % » )R 4 F47

FALT — 2 A3 KA FE D BookSum(chapter) 89 2L 58 € tb NovelChapters & 89 4

— ¥ o 77 BookSum(book) TAE Z hA X HFHBS » REFRBZ > TUAEHH
G A AE AR BRI A AT o

'https://www.gutenberg.org/
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https://www.gutenberg.org/

Dataset NovelChapters BookSum(chapter) BookSum(book)

THEK 8990 12293 436
JR g & 18.31 15.97 126.22
EES 0.79 0.78 0.89
WS R FH 4755.17 5101.88 112885.15
BEETH 405.05 505.42 1167.20

£ 411 FHErMEE

o TR EHR

At RIENAGHFERERFISHARBE L RABEMRE T L X ROUGE #=
METEOR A M #12EH 5 F BB gL R o

* Rouge
MEEHITEAZRSAMNBE S ETRERGFTF 0 58 T F (Recall) » ™
Rouge [12] #1 & 89 2 1% £ L8 5% 3 Z R H £ £ 69 n-gram (overlap) AR EH o
Rouge-N #9 B & £ & F 705 % 3 i L F £ 69 N-gram BHRE UL ZHE T
N-gram 8 8 $ o 48 2 /£5 £ 24& M 693842 ¢ A LT 3 /£ : Rouge-1(R-1), Rouge-
2(R-2), Rouge-L(R-L) ° 3 % Rouge-1, Rouge-2 ™ # 4" 5|45 &9 & unigram, bigram #9
F ] 0 @ Rouge-L B & AF n-gram LB B LCS(RRAXTHFZ]) 8@
REFARRAXTFINGRERASZHERE - B4R 4% PyROUGE &
#2315 Rouge 7% ©

« METEOR

METEOR Fl 8§ % & 7 89 ek £ 4e Z @ 2 RE @& > 4 RAF T3 mR&E[
$ 8] & o METEOR & 45 H b 3542 A A KR — R L by ht > o B R L - 7
WordNet F 40X BAR AT — T RAF & > FoFEE T EFGFY (84 F 893
BB A LB o RS T — 2 83 E - e dide likes MFEAR T like)
FEFHE T AWM EEE > AT chunk AN Z RERE 2 LR ERAHE
8 — 2 > chunk # 8 B AV FoA % 18 chunk 89 FH R EM K > WL 23R F 09
EF AR o

https://github.com/andersjo/pyrouge/tree/master/tools/ROUGE-1.5.5
24
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https://github.com/andersjo/pyrouge/tree/master/tools/ROUGE-1.5.5

T ERAR G A 2 EEARREHEF TR ENRE A EAS > BT
REBREEA - BH -

B BN BLEEUARTREE

—~ AR

T5 ## A 4% A Hugging Face £ R > £ A t5-small 89 FA IR 5 B3R B Adeds - 5K
4T BARMEINRE LY SEHFENN » RAEHHRRAELETA Ak
RV ERBLE R 0.1 > AR L RMG B BERESEL T FRATHA 1,000
o 2HRE le-5 0 1 Adam optimizer ¢ linear scheduler K AE1L o f& fn ik AR AL F F
1% 1 89 gumble-softmax [7] * KM E 7 = 0.7 AHAF L P69 54k » 23X E 7 =021%
BRI T ERE o MAEHAE KR EGARBAZLAR 1.0 o WA G WIAT k=6 8
THR%E > RESEZRLEFHFERA TP REBREOEEHERE

~ RN

A FE e AR BALds » 22 H £ 5 1e-3 » 4% /] RMSprop optimizer #7 linear
scheduler R &1t o EFEHF A EHF XINREZET » R AZRK 7% > BAULN G
A& SentenceTransformers 9 8 JN4RAE A » Iy N\ — AR BLAT k=6 1B F f B % o BT A ARAL
T8 7 & > £ R B R X A 5 BAT LB — R 0 # 5 B o w2 BF XA it Al
AR BB MR B @%'*ﬁﬁa’ﬁ@#W%ka%ﬁoﬂm 7 B2 4k ik 2
AERMEERBGREEMR  §EBHAMNSHENTY > AEERI LBEIK > A
4R 5 5Uﬂ’&%mﬁﬁmﬁ%wﬁﬂ”\ﬁéwﬁlﬁwﬁﬂwagﬁﬂﬁﬁi
R BAL » ) FAAE T e i RAE TS 09 1R B 3] A [1,03] ©

I

Hog BB

P Y 7. %)
* Lead-3

Lead 3 £— A JE# Ml B H/Z 24 A 69EA > 4 A FRILAT =18 & T 1 &
o FAER S HAABATFE B R [31] 0 Bl F MEE AR o A RIEF P
MR FRERGENT3 GO FH > RAEBARAMA 3 GREESE K

A& o
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e QOracle
Oracle oL AW ZAEFHF T F LGB ERH/AZEZ — > TR ETUREERX 7 EZTE
BARR - A S HOBRIEFHF > BFEMAUAALFGOHEAEAZELZR
g SR AR BT R AL (8] T/39 % F &) #7  oraclepugmen I
W kA oraclegnence 23 5% [6] #7 5% [14] W& 89 7 % © oracle 1F i 7T AR & 3%
HHE a2 ETR o

-

* TSzero shot
A 69 4 T AL A KA TS - AR S AETA I 4RAF 69 T5-small(60M parameters) B 1% 47
By AR o Bk > AT TAR AR A EAT T I o

o A RER
BRARBZFR—HE P0G RSB E SRR  IRA R R THALF
FT $ JE 8 BE AL o

442944 47T VA A &AM 89 & R AZ A £ NovalChapters 7 BookSum(book) /£
Rouge 7 METEOR #9 %~ # LA fi 18 & 4 Lead3 #= R4k AL A » @ BookSum(chapter) X
WEE A RDA A AR » Tl Fe RR AR LR EZ TR S o ML Oracle 895 AE =T VA
3L AMRFET AT DG L F R BERBRAR L (22 ZH G e E
BT ey > A sbdef A K48 B 2 —ER T R R o

Method R-1 R-2 R-L  METEOR

Lead-3 0.1521 0.0204 0.0907 0.0917
oraclefagment  0.5127 02484 0.4010  0.7130
oraclegenence 0.2969 0.0863  0.2031 0.0770

Unsupervised Abstractive Summarization

T5er0 shot 0.2160 0.0257 0.1089  0.1453
A A 0.2475 0.0343 0.1238  0.1591

£ 442 F#HHE NovelChapters 9 2 8248 2 3 At
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Method R-1 R-2 R-L  METEOR

Lead 3 0.1956 0.0251 0.0994  0.1354
oraclegagment 0.7512  0.5105 0.7512  0.6861
oraclesentence 0.3036  0.0770 0.2027  0.1620

Unsupervised Abstractive Summarization

T5 ero shot 0.1886 0.0336 0.0938  0.2242
E AR 0.1850 0.0347 0.0957 0.2144

& 443 FH % BookSum(chapter) #9 2k 42 4% B 5K 4

Method R-1 R-2 R-L ~ METEOR

Lead 3 0.0630  0.0088 0.0431  0.0277
oraclefagment  0.8478 0.7014 0.8477  0.8222
oraclesentence 0.0698 0.0132  0.0543  0.0232

Unsupervised Abstractive Summarization

T35 ero shot 0.1897 0.0234 0.0952  0.0943
E AR 0.2248 0.0373 0.1172  0.1021

£ 4.4.4 FH % BookSum(book) &9 A A% A 2K At
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=~ HETR

AT DR A AR b RABAEFS 5 3 A Tk 0 IR R RER S A AR 8 F & o
# %&4.45% 7T A% 5 NovalChapters F » RINRBEEHHEA — T O RA» okt
Fo kAR S 1E 1% > Rouge-1 #£ 0.2239 L4+ %] 0.2259 » @ METEOR 2| #£ 0.1382 £ 4} %]
0.1402 » W E4EAZAT A B2 % 6942 F > @ Rouge-2 #= Rouge-L Bl AR H & M T i o T4
Fo AR GAEF MR - BT RAGTFIHELFFANTES

Method R-1 R-2 R-L  METEOR

#HRAEH 0.2434 0.0233 0.1235  0.1560
ok B A1EF 0.2100  0.0273 0.1125  0.1273

A R AR 0.2475 0.0343 0.1238  0.1591

#& 4.4.5 E# % NovelChapters 8974 a2 5

K &4.4.6F T vA & B £ BookSum(chapter) ¥ » 2 & T & 2L # fo S R AR &
£ ie MAMEFH K > £ ROUGE 42 METEOR LA A T 8 # 09484t - R447F B =
BookSum(book) 2| A& /£ 48 ZALF5 A% A & 4T o

SLRMR B EHA  ERARFE SEHEE £ R G 8B EAKG ST >
R RIEHFAA —THB » MARGHT IR ROVEIRA LR AR R BRREL T R
By Aedks o

Method R-1 R-2 R-L  METEOR

SRS EP 0.1850 0.0347 0.0957 0.2144
Fosk B A1EF;  0.1804 0.0333 0.0932  0.2118

A AR 0.2116 0.0375 0.1075  0.2211

% 4.4.6 FA%E BookSum(chapter) 89 7% 2 F 5%
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Method R-1 R-2 R-L METEOR

EE e 0.2309 0.0370 0.1216 0.1111

FodkBRA1EF 0.1676  0.0314 0.0981 0.0708

A RAE A 0.2248 0.0373 0.1172 0.1021
& 4.4.7 FH%E BookSum(book) #97H &2 K B

=~ EBEEATR

NovelChapters X At 74 T %4.4.8° £ EFXGINRKRZAET » TUFE R
RBERARAGMABTAY  GRABRBRBSEHT 2RO TR
Ao AR B 11.81% 0 Ak € BARM L €4 T iz {8 M A
AT — A AN M4 > Bg bk

A @AY A A

VA¥T YA % %] Rouge-1 #» Rouge-2 B T T 1 J o
» ZREA B BA 69 B, A ST O\ 89 2R /2 Rouge-1 F=

EABRELINRGRET

Meteor £ & & 7~ 2 B X3\ o 3t Z0F] A

AL > T R B R R GBS -

A
ROk S

R I kA2
71 1£ 4% Rouge-L
¥ VL IR AR 2 AT
¥ o P

EHHRBG TN P RE LT REREBITAN

Text
Method R-1 R-2 R-L Meteor
input target
A i fEA
FEEX FRXHKE - 0.2475 0.0343 0.1238 0.1591
W
EEHEX FRAKE AEARY 0.2423 0.00344 0.1386 0.1510
BEHE X EBAXB%E 22#HE 0.2416 0.0393 0.1313  0.1340
BAHE X A% HEBEOBERE 02514 0.0339 0.1146 0.2055
# 4.48 F#%E NovelChapters /83 AE A 2 A8

BookSum(chapter) 2K At 74T £4.49 » ZFEHEXGINKRZET » =R
JRA® A8 TAK > £ Rouge-1 #2 Rouge-L A 27t » A& @ H 438
Meteor T % » 4 M 6948 2 T f8
3 fE Fl 4. /2 Rouge-1 #» Rouge-L A A ##) LFt » KRR ¥ &Ik ¥ f 408 %

R ERAR 8 2

% s Rouge-2 ##

BFREH  EAEFXIROEET » ZRAMA
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STHT B Bk R 09 4% 09 RS AR 893 E R B T VAR Meteor £ & Pl iR B 3% B RAT
¥ 3 A Rouge EARAER KX o &AVIFRIA T A8 69 B2 75 154289 — 248 B A
3R A E SR > RARERPIFM > 3 d F W kAT B RS 2 B%
B aER ALEERGIIE > AR TRINERGH T SEEERETHFE
REERBR —EEET M EEE > FRBRTET -

Text
Method R-1 R-2 R-L Meteor
input target
A AR
FEEHX FEFRAHKE - 0.1850 0.0347 0.0957 0.2144
BB AR
FEHEN FRIAAL BAEARY 0.2324 0.0266 0.1125 0.1561
B X EBRXE% L22RH% 0.2551 0.0324 0.1231 0.1660

ER
my  m
2

AR B % HAEBEGBER K 02512 0.0315 0.1145 0.2046

% 449 EH % BookSum(chapter) 1 3 A A K A

BookSum(book) zL At 74 T £4.4.10 > A KA EFEE S » A RERGF R L EER
4 > FLTVAA 3| METEOR # ROUGE 4 $ AT 4k £ o

Text
Method R-1 R-2 R-L Meteor
input target
A AR A
FEHEN FRI{AL - 0.2248 0.0373 0.1172 0.1021
P XA
FFEESN FRIAAE A%RARY 0.0000 0.0000 0.0000 0.0000
B EBAK%E S>E2#HE 0.1350 0.0189 0.0819 0.0558
BH X A B K HEBEOBEZRE  0.0054 0.0000 0.0053 0.0017

& 4410 FH % BookSum(book) & IR AL A 2L Ak
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W~ RN R
Rl » #1287 AT &8 R Bl 4942 2K 4% A fe %4 80 T B 77 kBB o

* HipoRank
HipoRank & 7> & X 89 Bl & 7= (representation) PT & S 69 & B H P H A » £
6] T3 6) e oy F 52 3 fp M 69 A B AR o T AR A H R UG AT R IR & o AR
%1% A HipoRank #J SentBERT [20] &£ F 1F » ] & SentBERT /£ 3 L ¥ 69 74 @kt

%P RIRRIF o

¢ BertExt
[14] 1% 1 BERT B & » 3 G5B 693y A7 N-2890 % TAZE R B LA a9 Ae4s » 3R
HI M ERFREHGERMN > TRAN N E X e ERXFREHFER -

7 &4.4.117T A& i » /£ NovelChapters & #+ & F HipoRank 74 & #9 4% & 24 fg s 1R
4 > v oraclegenience 2X AEAR & UL 0 F KA IE B H X 8942 A € 1L HipoRank A1& » — 7 @
AEAHBEFERABROKXRE M F X R > 5 —7 @& B ERMEAEZRAR
BT AEY > R ABS B B AL o @ BertExt IR A BA TA ZH K 0 WL AERLTF o

Method R-1 R-2 R-L. METEOR

FEEH K| 2R

JEEH X 0.2475 0.0343  0.1238  0.1591

R FRAEELAY

HipoRank 0.2621 0.0333 0.1186 0.1856

EHFRAHEZHEY

BertExt 0.1747 0.0248 0.1175 0.077

LR S R A

BEEX (4A%) 02514 0.0339 0.1146  0.2055

Rda411 EABBA KA LI A NovelChapters B4+ & £

P &4.4.127T A& & > /£ BookSum(chapter) F#F4% £ » AR LB X4k 69 FE K
B3 E X AR K 7% BertExt 7 ik 0 it H €& f» HipoRank 893X f6 2 1~ % » A A &K
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BAREAMEABEEA AR ZAYREARR AR EHEG T Ak
METEOR L4 #iR K% 21k % -

Method R-1 R-2 R-L METEOR

FEEE A Z A EAER

I B X 0.1850 0.0347 0.0957  0.2144

FEFFRAFEZHETY

HipoRank 0.2518 0.0346 0.1110 0.2081

ERFRAHEZHERY

BertExt 0.1825 0.0256 0.1218 0.0797

LACELE SR 4

EHEX (FRA&%) 02551 0.0324 0.1231  0.1660

& 4412  HAEAZAE A BookSum(chapter) # A% £

#£ BookSum(book) & #t & 69 4% A 3 #8717~ & 4.4.13 » & 7 HipoRank 7 i & % K 32
BRI > R EMAERZRLZETT > AERMOREA LB XINLFZE THARLTR
XI5 » AT AEJE o #ER4413°TAE H - JEEH XAEA 69 2048 & 1L BertExt 45 o

Method R-1 R-2 R-L. METEOR

FEREWZABEEY

FFEHEX 02248 0.0373 0.1172 0.1021

ERFRAHEZHERY

BertExt  0.0366 0.0044 0.0310 0.0118

& 4413 HAAEA A LE A BookSum(book) EAT & L
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AT RPN B RAE” B — B ALY - 517 R44.14 44 15FF S L
A R IE B R AR o

Lead w7 &R ST HHE T » BTATT AR 5% 34 > % HipoRank #8845 & 249
Bt o ALK R B S o KR 00 AR AL B K8 TS B > TR
B FEBE b FTBERPPLTAE R L ERERRLLENAERGEKL
BT VASK 8 & 0k A AR K hg g 3R 7t o
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Lead Alexey Fyodorovitch Karamazov was the third son of Fyodor Pavlovitch
Karamazov, a land owner well known in our district in his own day, and still
remembered among us owing to his gloomy and tragic death, which happened
thirteen years ago, and which I shall describe in its proper place. For the
present I will only say that this “landowner” —for so we used to call him,
although he hardly spent a day of his life on his own estate—was a strange
type, yet one pretty frequently to be met with, a type abject and vicious and at
the same time senseless. But he was one of those senseless persons who are
very well capable of looking after their worldly affairs, and, apparently, after
nothing else.

HipoRank Alexey Fyodorovitch Karamazov was the third son of Fyodor Pavlovitch
Karamazov, a land owner well known in our district in his own day, and
still remembered among us owing to his gloomy and tragic death, which
happened thirteen years ago, and which I shall describe in its proper place.
Fyodor Pavlovitch’s first wife, Adelaida Ivanovna, belonged to a fairly rich
and distinguished noble family, also landowners in our district, the Miiisovs.
How it came to pass that an heiress, who was also a beauty, and moreover
one of those vigorous, intelligent girls, so common in this generation, but
sometimes also to be found in the last, could have married such a worthless,
puny weakling, as we all called him, I won’t attempt to explain. Immediately
after the elopement Adelaida Ivanovna discerned in a flash that she had no
feeling for her husband but contempt. [...]

TS5 ero shot Alexey Fyodorovitch was the third son of a landowner known in his own day.
he was one of those senseless people who are very well capable of looking
after their worldly affairs - and . he abandoned the child of his marriage
with Adelada Ivanovna. a faithful servant of the family, Grigory, took the
three-year-old Mitya into his care, despite his. "It serves her right. God has
punished her for her ingratitude” the general’s widow decided that it was a
good thing. he did not refuse his formal consent to any proposition in regard
to his children” education. the slaps she had given him, drove all over the.
The Brothers Karamazov.Book 1, pred: the young man had an unmistakable
influence over his father. he positively appeared to be behaving more decently
and seemed at times ready to obey his son, though often extremely and even
spitefully perverse. the younger brother, Alexey, had been a year already
among us. he was the first of the three to arrive, and was cloistered there
for the rest of his life.

R4414 IHEE ARFE—FTETRARUVZETERNBEARSEHE

34

DOI:10.6814/NCCU202200337
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A AR Fyodor Pavlovitch Karamazov was a landowner who was known for his
gloomy and tragic death in the district, and he was one of the most shrewd,
fantastical fellows in He was a father of the three-year-old Mitya Ivanovna,
who had been married to Adelada and his wife, Grigory, and he was the
first father to be able "It serves her right. God has punished her for her
ingratitude.” Fyodor Pavlovitch was a general’s widow, and he did not refuse
his formal consent to any proposition in regard to his children. The general
had given him slaps, but the general was not able The young man had
an unmistakable influence over his father, who positively appeared to be
behaving more decently and even seemed at times ready to obey his son,
though often extremely and sometimes even spitefully perverse. Alexey, a
young brother of Alexa, was born in the United States, and was buried in
syria. He was the first member of the family to arrive at the monastery. It is
the second

P8 3 X A A Alexey Fyodor Pavlovitch Karamazov, a landowner well known in our district

(B3R5 in his own day, and still remembered among us owing to his gloomy and tragic
death, which happened thirteen. The elopement Adelada Ivanovna discerned
in a flash that she had no feeling for her husband but contempt. The marriage
accordingly showed itself in its true colors with extraordinary rapid rapidity.
“One would think that you’d got a promotion, Fyodor Pavlovitch, you seem
so pleased in spite of your sorrow, scoffers said to him. Many even added
that he was glad of” [...]

Reference Fyodor Karamazov and his three sons have just been reunited after many years,
and the novel’s first chapters concern themselves mostly with the family’s
backstory. We meet Fyodor, a ”muddle-headed” eccentric who has led a
reckless and selfish life. Though many thought him too impulsive to be crafty,
he died with 100,000 rubles, proving that he must have been keen in some
ways. He has few friends and many enemies, and he is an enigma to all. He
married a fiery, romantic woman named Adelaida, who thought his lifestyle
was “bold” After bearing him a son whom they named Dmitri, she ran off with
a tutor. Fyodor was crushed by her desertion, but he also relished the idea of
his humiliation so much that those who heard him talking about his situation
thought that he somehow enjoyed his position as a cuckold. [...]

£4415 IHEE - ABRE—FTEATRARUVZETAEARNBEARSEHZ
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ABRETHOREBALH R > AR A AW TR 69 3F BB X2 0 R R ZH R
AHORBET R B SEHLEEOF X BRBEH R a5 —RIN%K A
B R R T RRARBREA R R > AR LR BRI T Za A 26
s H oo Rk RMMEFERETAEAEFTXINRT » mABBRXGRHE  REROTA
REATEI AT LA AR > R EZRFTRAERR 7 ANMAFRER > KA FRARXETHER

TRERBTFIAARLEFEFTXNNRET > ERAHERARVE S FHRYGE
T2EE 5B E6Ee > B L ROBEZLE il - M AEFXORET » £

AHEFHRRAGHERNT > AEWEEFABRBGRBRGEF - AmEREHF Y

puup \

EH R BTG A R R 2 AR FRREG AR TR - T A R R&
o 4 P47 F A S AR A SRR A T AR AR X — o

AR TG S S A8 B3 T e 5 2 4 R e AT S O AR 0 AR g A
HEAET MARNARTARNBERTSE > ATRTTUAI AT AHZHARR
BEG B RETE > M (4] R8T B BT AERE > HERERTUEERE TN
G A TR AR ARMBIE » A E AR 09 54 L A B de A 3R B S 6) - M A9 B M4
L —MARA A HAE o EERPLTAR WS EZHEHFEMEARRERA T4F
AR > BELERARREETERERRAARG T @
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