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Unsupervised Abstractive Summarization Method that Suitable
for Documents with Flows

Hoon-suk Lee’ - Soon-hong An’" - Seung-hoon Kim®'

ABSTRACT

Recently, a breakthrough has been made in the NLP area by Transformer techniques based on encoder-decoder. However, this only
can be used in mainstream languages where millions of dataset are well-equipped, such as English and Chinese, and there is a limitation
that it cannot be used in non-mainstream languages where dataset are not established. In addition, there is a deflection problem that
focuses on the beginning of the document in mechanical summarization. Therefore, these methods are not suitable for documents with
flows such as fairy tales and novels. In this paper, we propose a hybrid summarization method that does not require a dataset and improves
the deflection problem using GAN with two adaptive discriminators. We evaluate our model on the CNN/Daily Mail dataset to verify
an objective validity. Also, we proved that the model has valid performance in Korean, one of the non-mainstream languages.
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Fig. 1. Overall Architecture of Unsupervised Abstractive Summarization Method Using WGAN
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Table 1. F1 ROUGE Scores and Deflection Index(Similarity Variance), Similarity, Grammar on CNN/Diary Mail Dataset

Similarity ROUGE
Method e Si T(')ltaI. Grammar
rate | Ingro | Body | Ending | DI R Gy R1 R2 RL
(A) No guide tokens 0.1504 | 0.5560 | 0.4297 | 0.4021 | 0.0129 | 0.4482 0.9674 31.84 8.40 19.11
ours
(B) With guide tokens | 0.1592 | 0.5028 | 0.4567 | 0.4574 | 0.0074 0.4662 0.9087 28.17 5.01 15.22
— BERT+LexRank 0.1779 | 0.3173 | 0.2951 | 0.2899 | 0.0029 0.2999 0.9999 20.85 4.69 12.50
BESM 0.2170 | 0.6184 | 0.4661 | 0.4380 | 0.0142 0.4920 1.0000 31.77 11.19 19.66
ABS BART transformer 0.1383 | 0.5840 | 0.4245 | 0.3598 | 0.0148 0.4419 1.0000 44.17 23.74 31.58
T5 transformer 0.1084 | 0.5764 | 0.3948 | 0.3173 | 0.0174 | 0.4143 0.9999 40.99 20.96 30.30
statistic 77.036 | 72.090 | 68.945 | 48.599 | 108.381 92.886 | 100.272 | 87.493 | 85.836
Friedman test

p-value 7.3e-16 | 8.2e-15 |3.7e-14|7.0e-10| 1.6e-22 3.2e-19 | 8.6e-21 | 4.4e-18 | 1.0e-17
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Fig. 4. Results of Nemenyi Test on CNN/Diary Mail Dataset
Table 2. Deflection Index(Similarity Variance), Similarity, Grammar on Korean Text Samples
Similarity
Method Compp . T(,)tal, Grammar
rate Intro Body Ending DI Similarity
(A) No guide tokens 0.1476 0.5238 0.4722 0.4646 0.0084 0.4802 0.9658
ours
(B) With guide tokens 0.1721 0.5319 0.5156 0.5259 0.0057 0.5219 0.9697
EXT BERT+LexRank 0.2175 0.2268 0.2152 0.2055 0.0073 0.2146 0.9989
BESM 0.2101 0.4663 0.3960 0.3890 0.0100 0.4079 0.9910
statistic 100.366 138.433 127.098 8.796 144.895 149.067
Friedman test
p-value 1.2e-21 8.2e-30 2.2e-27 0.0321 3.3e-31 4.1e-32
(a) (b) (© d
Fig. 5. Results of Nemenyi Test on Korean Text Samples
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Table 3. An Example of a Summary Using the Proposed
Method in Korean

Source text (Cinderella in Korean) :
A o= ol AL o=} ob7]7} Hojitel 8. o= ‘j%]—rei
AetA, olu 3 uheH Te 247k Hl9lola. Tejd oy 4
9] ojrujr} ¥olgo] vt AV Wy Tytoja. _/1\_1—%«1 o}
HAls &2 92 217 A= Sl

- (omit middle) -
aj, Aedert 2835] trket TFloj]. Ak g Ao E 4
Are? Avdete AsHA Adl f2 55 Adels, §9 +
T AldEete] go F uigkoja. AsEE AddzsE 432
2 g9 ztola. O F Avdeks SR 2Este] e
PESHA AUthL.

Summary :

29 2199 Aolrl S Wolsol e, At o} FHola. 3
Al FZolA 2ol ol AYES Hgol]. Avda:s &
Y7l Ae2Al, AFet g, o =HAR HHglol]. yE
of BAR Pt Yt PEE, AFAV S SoRe
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gt #2 Folole. XU FAEsole. 9 TrE oM
AdEzte] Fgor dEsto] AyHL.
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Table 4. Results 1 of Various Summarization Methods for an Article of the CNN/Daily Mail Dataset
Veteran actor Victor Spinetti, who starred in all three Beatles films, has died at the age of 82. The Welsh star, who
also appeared in a string of acclaimed movies as well as taking roles in the West End and on Broadway, died after
a fight with pancreatic cancer. Close friend Barbara Windsor, on whose Radio 2 show he made a recent appearance,
was one of his final visitors before his death this morning at a hospice in Monmouth. Respected: Victor Spinetti was
told by the late George Harrison he had to star in all the Beatles films, pictured here in 1972. Tributes: Actor Victor
Spinetti, pictured left in 2010, died today at a hospice - one of his last visitors was close friend Barbara Windsor, pictured
right with the actor in the 1960s. Spinetti's agent, Barry Burnett, said: He had cancer for a year, but he was very cheerful
to the end. I spoke to him on Friday and he was talking about his plans and everything. The versatile actor was able
to easily turn his hand from serious classical roles to comedy performances and roles in sitcoms. He was also known
as successful stage director, wrote poetry and randomly became known for his appearances in a Jaffa Cake ad campaign
as the Mad Jaffa Cake Eater. Star: Victor with John Lennon and Yoko Ono at the National Theatre, in 1969 - the actor
starred in all three Beatles films. However, for many fans, Spinetti will always be known for his roles in The Beatles’
three live action films - A Hard Day’s Night, Help! and Magical Mystery Tour. It was his close friendship with the Beatles
at the height of their fame which put him on the map. Spinetti was born in Cwm, Wales, on. September 2, 1933, attended
Monmouth School and the Cardiff College of. Music and Drama of which in later life he became a fellow. The Wild
Affair: Victor Spinetti starred in the hit British satire in 1963. However, his working life began as a waiter and factory
48 worker before he sprang to prominence in three Beatles films of the 1960s: Hard Day’s Night, Help! and Magical Mystery
Tour. The late George Harrison once said to him: You have got to be in all our films. If you are not in them, my mum
won't come and see them because she fancies you. ” During his versatile career, Spinetti appeared in more than 30
films, including Zeffirelli's The Taming of the Shrew, Under Milk Wood, with Elizabeth Taylor and Richard Burton, Voyage
of the Damned, The Return of the Pink Panther, and The Krays. Treading the boards: Victor Spinetti in The Merry Widow
with Karl Daymond. His work with Joan Littlewood's Theatre Workshop produced many memorable performances
including Fings Ain't Wot They Used T'Be and Oh! What a Lovely War, which transferred to New York, and for which
he won a Tony Award for his role as an obnoxious drill sergeant. His West End appearances included Expresso Bongo,
Candide, Cat Among the Pigeons and Chitty, Chitty, Bang Bang, He also played the principal male character in the feminist
play, Vagina Rex. He also appeared on Broadway in The Hostage and The Philanthropist. With the Royal Shakespeare
Company he appeared as Lord Foppington in The Relapse and as the archbishop in Richard III. Veteran: Victor Spinetti
directed and won numerous awards over his 60-year career. Spinetti also co-authored John Lennon In His Own Write,
which he directed at the National Theatre. He also directed productions of Jesus Christ Superstar and Hair. His many
TV appearances included Take My Wife, and the sitcom An Actor’s Life For Me. Spinetti also wrote poetry, notably
Watchers Along The Mall, and prose which have appeared in several publications. His memoirs, Victor Spinetti Up Front,
was filled with anecdotes, including the claim that Princess Margaret was instrumental in securing the necessary censor
permission for the first run of Oh! What a Lovely War.
QOF HiH Q09F Y& Intro | Body [Ending| DI R1 R2 RL
Spinetti, age 82. in his before visitors from Star: Victor Theatre,
Beatles’ Monmouth and The Wild Victor Spinetti in hit British
working life began as waiter factory worker before he sprang
prominence in three films of the Hard Day’s Night, Help! and
Magical Mystery Tour. The once be in mum " During the boards:
Ours (B) Workshop for Expresso Among the also Hostage and With Royal 0.4077 |0.4592 |0.4976 |0.0013 | 0.30 | 0.16 | 0.29
Shakespeare he appeared as Foppington in The Relapse as the
Richard Veteran: Victor Spinetti directed and won numerous
awards over his 60-year career. Spinetti also co-authored Lennon
His Own Write, which he directed at the National Theatre.
e September 2, 1933, attended Monmouth School and the Cardiff
+ College of.and Magical Mystery Tour.and Magical Mystery Tour.If
LexRank you are not in them, my mum won't come and see them because 0.13870.2382 |0.155410.0018 | 0.17 | 0.06 | 0.13
she fancies you.Spinetti was born in Cwm, Wales, on.
Veteran actor Victor Spinetti, who starred in all three Beatles
films, has died at the age of 82. He was also known as successful
stage director, wrote poetry and randomly became known for his
appearances in a Jaffa Cake ad campaign as the Mad Jaffa Cake
BESM Eater. Music and Drama of which in later life he became a 0.535910.4216 |0.3696 0.0048 | 0.36 | 0.24 | 0.22
fellow. However, his working life began as a waiter and factory
worker before he sprang to prominence in three Beatles films of
the 1960s: Hard Day’'s Night, Help!
Actor Victor Spinetti died today at a hospice in Monmouth,
Wales, at the age of 82 . Close friend Barbara Windsor was one
of his final visitors before his death . Spinetti starred in A Hard
BART Day’s Night, Help! and Magical Mystery Tour . He won a Tony 0.552610.3900 |0.3247 |0.0091 | 0.41 | 0.26 | 0.22
Award for his role as an obnoxious drill sergeant in Oh! What a
Lovely War .
actor, 82, died after a fight with pancreatic cancer. close friend
T5 Barbara Windsor was one of his final visitors. spinetti starred in 0.5775 10.3399 |0.3004 0.0149 | 0.42 | 0.26 | 0.23

all three Beatles films of the 1960s. close friendship with the
Beatles put him on the map.

Ground Truth

Sprang to prominence in three Beatles films of the 1960s: Hard
Day's Night, Help! and Magical Mystery Tour. Close friend Barbara
Windsor was one of the last people to visit the veteran actor. His
agent Barry Burnett, said: 'He was very cheerful to the end'
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Table 5. Results 2 of Various Summarization Methods for an Article of the CNN/Daily Mail Dataset

o
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(CNN) -- British innovator James Dyson, who has built a multi-billion dollar empire around his distinctive vacuum
cleaners, has described patent laws across Europe as absolute madness, saying they are unhelpful for inventors and
small businesses. Dyson told CNN he wants the patent system in Europe radically overhauled. Over the last four
decades, Dyson said, he has been affected enormously by people copying his ideas. Government leaders are
continuously telling businesses that innovation drives the economy. But Dyson points to the red tape surrounding the
patenting process as being a massive hurdle for businesses wanting to develop ideas. The problem with inventing: as
soon as you file a patent they see what you are doing and they can see ways to get around it, said Dyson, who made
his fortune inventing a bagless vacuum. The 64-year-old is an outspoken critic of Chinese counterfeiters, calling on
governments to do more to protect intellectual property rights. Problems can arise because of the wording of the
patents, Dyson said. There are no diagrams or drawings and often something hinges on the particular phrasing of the
patent. According to Dyson, if it is obvious someone has copied another persons ideas they should be dealt with
without the parties going through a protracted legal battle. There shouldnt be this endless rigmarole of could this have
been devised by one skilled in the art? Because the current system involves many expenses due to varying jurisdictions
throughout the continent, a Europe-wide patent is the answer, according to Dyson. You have to file in each country,
you have to translate in each country, sue in each country, renews in each country -- its seen as a profit center for
each country. Issues surrounding plagiarism are not limited to businesses, with consumers also feeling the impact of
the high cost of producing and securing new inventions, Dyson said. Energy-saving and cost effective products and
technology wont be created because of the enormous upfront investment it takes to develop them, he said Its
anticompetitive to make copying easy. CNNs Emily Smith contributed to this story.

Q09F Y& Intro | Body |Ending| DI R1 R2 RL

Ours (B)

British innovator who has built a multi-billion distinctive vacuum
cleaners. wants the patent Europe radically Dyson said, he been
affected by Government businesses that innovation drives But |0.4996(0.4826|0.4235 [0.0010| 0.32 | 0.0 | 0.17
Dyson points to the red tape surrounding the as a massive hurdle
for wanting to develop ideas.

BERT+
LexRank

CNNs Emily Smith contributed to this story.There shouldnt be
this endless rigmarole of could this have been devised by one
skilled in the art?Dyson told CNN he wants the patent system in
Europe radically overhauled.The 64-year-old is an outspoken
critic of Chinese counterfeiters, calling on governments to do
more to protect intellectual property rights.There are no
diagrams or drawings and often something hinges on the
particular phrasing of the patent.

0.478210.4641|0.3416 {0.0037 | 0.19 | 0.0 | 0.12

BESM

(cnn) -- british innovator james dyson, who has built a
multi-billion dollar empire around his distinctive vacuum
cleaners, has described patent laws across europe as absolute
madness, saying they are unhelpful for inventors and small
businesses. dyson told cnn he wants the patent system in europe
radically overhauled. over the last four decades, dyson said, he |0.6105(0.4876|0.7259 [0.0094 | 0.51 | 0.43 | 0.50
has been affected enormously by people copying his
ideas.government leaders are continuously telling businesses that
innovation drives the economy. there are no diagrams or
drawings and often something hinges on the particular phrasing
of the patent.

BART

British innovator James Dyson has described European patent
laws as 'absolute madness' Dyson made his fortune inventing a
bagless vacuum cleaner . The 64-year-old is an outspoken critic
of Chinese counterfeiters, calling on governments to do more to
protect intellectual property rights . Dyson wants a Europe-wide
patent system overhauled .

0.6582|0.4567 | 0.2520 [0.0274 | 0.45 | 0.27 | 0.40

T5

inventor James Dyson says patent laws across Europe are
madness. he says they are unhelpful for inventors and small
businesses. Dyson says he wants the patent system in Europe
radically overhauled.

0.6747|0.4294 | 0.3399 [0.0200 | 0.44 | 0.18 | 0.35

Ground Truth

British innovator James Dyson has described patent laws across
Europe as "absolute madness’. Dyson says the current system
involves many expenses due to varying jurisdictions throughout
the continent. He says a Europe-wide patent is the answer.
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