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ABSTRACT

Sentence compression is a natural language processing task that generates concise sentences that preserves the important meaning of
the original sentence. For grammatically appropriate sentence compression, early studies utilized human-defined linguistic rules.
Furthermore, while the sequence-to-sequence models perform well on various natural language processing tasks, such as machine translation,
there have been studies that utilize it for sentence compression. However, for the linguistic rule-based studies, all rules have to be defined
by human, and for the sequence-to-sequence model based studies require a large amount of parallel data for model training. In order
to address these challenges, Deleter, a sentence compression model that leverages a pre-trained language model BERT, is proposed. Because
the Deleter utilizes perplexity based score computed over BERT to compress sentences, any linguistic rules and parallel dataset is not required
for sentence compression. However, because Deleter compresses sentences only considering perplexity, it does not compress sentences
by reflecting the linguistic information of the words in the sentences. Furthermore, since the dataset used for pre-learning BERT are far
from compressed sentences, there is a problem that this can lad to incorrect sentence compression. In order to address these problems,
this paper proposes a method to quantify the importance of linguistic information and reflect it in perplexity-based sentence scoring.
Furthermore, by fine-tuning BERT with a corpus of news articles that often contain proper nouns and often omit the unnecessary modifiers,
we allow BERT to measure the perplexity appropriate for sentence compression. The evaluations on the English and Korean dataset confirm
that the sentence compression performance of sentence-scoring based models can be improved by utilizing the proposed method.
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Fig. 1. Binary Classification Model for Word Deletion

1) https://github.com/google-research-datasets/sentence-compression
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Table 1. Examples of Korean Compression Dataset

Input Sentence

L HRREo] 57 602 24t 29] Aele] Sxic.
L EEPAPE 3w 3R 952 g

[S%]

Gold Compression

1. tigtahzo] 29 Ao oF
. EZ2ZATL AFAE 5 3

[3]

Post-processed Gold Compression

J—

. hRkggol 28] Azl S3k.
| E2TE AHIE 958 ST

Do

Table 2. Korean Phrase Information Tag Set and Its Description

Tag Description

NP Che-eon (Noun, Pronoun, Number)
VP Yong-eon (Verb, Adjective, Auxiliary Verb)
AP Adverb phrase

VNP Positive Jijeong-sa phrase (Noun + -ida)
DP Determiner phrase

P Interjection phrase

Table 3. Korean Dependency Information Tag Set and Its Description

Tag Description

SBJ Subject

OBJ Object
MOD Che-eon Modifier
AJT Yong-eon Modifier
CMP Complement
CNF Conjunction

Table 4. Korean Named Entity Information Tag Set
and lts Description

Tag Description Tag Description
PS Person PT Plant

LC Location QT Quantity
oG Organization FD Study field
AF Artifacts TR Theory
DT Date EV Event

TI Time MT Material
Cv Civilization ™ Term
AM Animal

g S50, 10085 &8 95 45 7l AHgsieith &
Sk gh=o] 49 Qo] FAHE B1E &7 fIste] ETRI Ao
4715 ARESIRlt) ol ghol9] 39 Foiot g FEiA
G2 AL 2 E7] d2oll, FAF BE Al Tof T
AHER] F7 JEE ARSI ETRI Ao&E47|71 Algsk=
T JE, o BA AHE, JNAE AR AT o] it
A2 ZH7} Table 2, Table 3, Table 404 &R1& <= 9Jt}.



4.3 Hmrt 4 HMmIt
ALFEIIE 93] Deleter® LSTM base, 181 LI-
Deleter& AR&sto] H7} dlojgjAle] B4 43t H, J

& dlol8AlE B3 F1 scoreE &45Itt. oldf =8k
718 £ o= 229l LSTM base? 4% g5 HlolHY
ol & ot A¥S 3l g5 HlolE 7t FE5HA

A ”91011*14 4 4% 452 Ll-Deleter?t H|ASHH
o E ShRolo] A9 An ALY U sFEAo] et A
k2 S9stel Li-Deleter’t AEsts 7|99 24 4%

29l LSTM base®Eth HA3%E ot B2 YATHS: %LO]
Sttt FAIZ & 100709 7t HlolH & FA9= F
Sk 5070 B4l i8] LSTM base®}t LI-Deleter 29 /\]-
23] oFE XS WA T, oj Hulo] AT oF .EJ]—
QA AR % FHE F B Bl B A
9IS o ol o g0l o AT uﬂﬂo}rc

B

l‘

[o]

M

5. Zuat A 24

HI
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Table 7. F1 Results on the Korean Compression Dataset

Model F1 score Compression Rate
Deleter 58.92 0.56
LI-Deleter 64.52 0.58
LSTM base 69.26 0.58

Table 8. Human Evaluation for Korean Compression Dataset

Evaluation Informativeness Readability

0.72 (0.90) 0.93 (0.85)

win rate (kappa)

Table 9. Good Example of a Model Prediction for
Google Compression Dataset

Input sentence

Paris Saint-Germain player Zlatan Ibrahimovic has urged
Manchester United striker Wayne Rooney to join him at
PSG .

Gold compression

Paris Saint-Germain player Zlatan Ibrahimovic has urged
Wayne Rooney to join .

LI-Deleter compression

Ibrahimovic urged Wayne Rooney to join him at PSG.

Table 10. Good Example of a Model Prediction for
Korean Compression Dataset

Input sentence

528 Rty o] getEE0) FiE SRS 1% ol
Ak Weel wsma Ageke E Helgchy 19 s

ol L2 BP0} AEshs 7|ure] B4 ok wdlo]
Table 5. F1 Results on the Google Compression Dataset
Model F1 score Compression Rate
Deleter 44.19 0.39
LI-Deleter 52.13 0.39
LSTM base 71.70 0.38

Gold compression

Table 6. F1 Results According to the Size of the Training Data

Size (1k)| 20 | 40 | 60 | 80 | 100 | 120 | 140 | 160 | 180 | 200

F1 score |39.04|45.83|48.62|50.75|52.65|57.18|60.06|63.91|69.77|71.70

R3] EBojuFT ogdo] g5 JfE SpES 1% ol
et TEAR AIIE A e AR

LI-Deleter compression

e8] daolury ool goisEae] $4RE AUst:
DERR AP By et
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Table 11. Bad Example of a Model Prediction for
Google Compression Dataset

&8 H113 HM3&(2022. 3)

Table 13. Examples of Human Evaluation for
Korean Compression Dataset

Input sentence

Input sentence

A new lieutenant was introduced and two deputies who
helped save a man’s life were honored Monday at the Bell
County Jail.

1. dlsEett (F19] o] AEL-HLEo] 7IHes ST

Gold compression

2 FEWERE WA ANzTEobt ESAA 5 1,071
Aol et Bie ATk 19 HE.

A new lieutenant was introduced and two deputies were
honored.

3. ool WY Wy ol Hukz Bolz s,

Model prediction (LSTM base)

LI-Deleter compression

1. =gt s 7235 g=Eo] ez &gt

lieutenant and two deputies helped man's life.

2. MEAEA 10719 2F AA-IT SR,

Table 12. Bad Example of a Model Prediction for Koeran
Compression Dataset

3. 9y | cjulz dol2 g
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