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ABSTRACT

Method of Extracting the Topic Sentence

Considering Sentence Importance based on Deep Learning

EunHee Kim

Advisor : Prof. JuHyun Shin, Ph.D.
Department of Software Convergence
Engineering

Graduate School of Industrial Technology

and Entrepreneurship, Chosun University

As data increases exponentially in the era of the 4th industrial revolution, it is
becoming more important to efficiently acquire important information from among a
number of data. In particular, in the case of text data, since the length of the text
data 1s long and important sentences and non-critical sentences are mixed in the
document, it is difficult to grasp the topic. Therefore, a method of efficiently
extracting only sentences of high importance in the document is required.

Methods of extracting sentences with high importance include a method of
extracting important words and important sentences by calculating the frequency of
words in a sentence, and a method of calculating a sentence score by calculating
the similarity between sentences based on a graph to determine a ranking.
Recently, various studies are being conducted to summarize documents using deep
learning models.

In this paper, we propose a method of extracting the central sentence by defining
the sentence with high importance as a topic sentence. The proposed method is to
calculate the probability of the central sentence by using the pre-learned language

models ELMo, BERT, and the LSTM model that can classify sentences by learning
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the flow of context. We propose a method of extracting the central sentence by
combining the probability of the central sentence and the other features that affect

the importance of the sentence.
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K | Calculation Sentence Score Sentence Sentence
Sentence Embedding |
SC,= Siml, + PW,+ TP, + Sim2, ‘ ROUGE-1 Score ‘
I Sentence Similarity \ P
’ Position Information ’ ‘ 1
‘ Labaling ’ | Topic Sentence Extraction '_ ‘ Topic Sentence using TextRank

(28 3-1] A28 FAE
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-l

dolg =3 R AA

A
doly +3
=) I~ =
Ao dely 3 Wy wste] 7]&g. [:lﬁ% 3-2]¢} #Zo] wg=old
93] (https:/corpus.korean.go.kr/) ol A& thoFst YRS AFata Q) &
M AR BEAe A g0 HeAE A}%é}%t}.
=o|atmy @ sl @Eu
DCg¢ OFO
LyU A
o b
@ @ @ @
’ )
ER B
M2 USK| 20 YSK| o 23| HlAIN ZSX|
ZEX|, HEX], QL 7|t M EX EOM 502 HhA X2 A LS iR 502 HIAK CHst X2 2
AR oiH|el 7| A2 FTHE THE HEXIL|Ct TEE AL THE ZEXULICE
2Sx|QlLICE
AHs7| @ [E-CENO) [E-L O] LN
® ® ® ®
(e Bl &
yzex 24 g0 e Hef| 24 22 K| MEELERE
220 7, 2| 250 X014 FE0t RS = RA{010] e Cielolg R0l
EREEEEEET=S TN = 2 748 s <9a|244-0| O|n| M S 2 KB
LEX[AL|Ck
ANs| & AR ® Anst| @
ol WA
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https://corpus.korean.go.kr/

ZE ol AE TEAE 2009958 2018 7HA] 109 Bk AArE AR 7IALE 1
o]

o
i
5=
~ 12
ol
1>
o
c
—
i
oo
fr
ro
K
ol
)
—y
%)
O
Z
—
Q
<
Q
)
o
.
ks
=4
O
S.
D
(@)

- g AIZ OHAI(E 4271 oK)

ofy £2 | ujy 0%
=oF E3+2 - B
SR |awae, ygue, sous, zuYe, BAUE
PUS0IYE, 2D, 27Ue, FHEUYE, FHAR, ZYUe, Zolux.
Aya | RN, BEYE, IHNED, YR, CHYS, OUNE, DS
@67 | Buus, FUUs SHNQAE HuYw WSSOYD W=YR ARYL,
ZE0Y, BEYR, UYL, 23SH0|, Sl
RES o . - -
o | CieRAe, Amaze Amasel MUUR HTAMIL B, EBNURlA
o|E{ull OfA
Bl watea, oiciolet, HidlEleA, ojojra

- T AL JSON(UTF-8 @1RE)

- o 4 9l 370 oY 3637, & 15.6GB

THTold EA 89 BEAE fddA AAR AR weAA FE=3 1A
4389715 oz ZIAbel A FES T4l % (topic_sentences) ¥ 7IAME 8.oFsto]

=

el
23 E 3 (summary) 0.2 FAE WEXE Aol A FE3 F4 F(topic) 13,167
M, ZIAF foF 2 & (summary) 13167712 o] Foj Xt 7zt a2 o] oy 2
S [#F 3-117 #Zo] 7]-3k Feje] JSON(JavaScript Object Notation) & 2 ‘Al&F w5
Z'= document_idE 7|wEo2 dEEE FiEE VAP EE dolHE A Qi
TA QoF TEAE A TEAY sld 7IAFeE ‘document_id FfFshH, 71AF A&
(head), 3l 71AFe] F4 A (topic_sentences), K¢ FF(summary)l.Z T-H3 9

0]
AN
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"document_id": "NWRW1800000021.6",
"subclass”: "NA”,
"head”: "Hil, AH W WETEH & g2
"subhead”: ",
22 "topic_sentences”: [
ao roloft 6U AAITIE TR olES WV F8 AW AP #AE
A& A}, "ol = A A 12¢ 109 N3] o) 45 FoF oFde] #
IR | sje)g By AAS FH A AMGAA AE S0 w2 A
A Aol AT, "ofoke Aol Aol d wto] A Hetk 81
T AEFAH S oJof 21 ojxdo] gl ek 27nE o] AA oA 3
of HElata AT EE AY &% g7y HE IEF & 5 ookrp g
A 671 Mok o]& Al <tell o] At s === Pt |
{ "id": "NWRW1800000021.6",
"metadata”: {
"title”: "Fold B 2009 71AM,
"author”: "ZF %A 712} jin0619@donga.com”,
"publisher”: "& o} WA},
"date”: "20090107",
A2 "topic”: "NA”,
o "original_topic”: " A" },
"paragraph”: [
e A [ "id” "NWRW1800000021.6.1",
"form”: "Hl AL FFE & gA" )
{ ”id”: "NWRW1800000021.6.2",
"form”: "olof7t 64 QAIFE FE olES WAL T8 AL
A FAE 4% A o] 24 A e 129 10Y€ N3] ol 45 &<t
ofFe] E3|oF B A w3 e AAFAA TE o= Vo=
A X PA Aaro] AAsETE ),
[ 3-1] &&A json 74
THE HolHE A¥S % deoly Mow FAstr] s AlE e A’ 9 363
Aot EA 8oF HEA UNE w2 A idE Ve R Ajpeth a8a [® 3-119%
2ol BElEo] = json FYS ol json EE E pandas BES °]&35t9 [%

3-2]19] "ol Ag #HAHS AA [29 3-4]9F Zo] Ao Fa3k 7|E dolg x|
ol (pandas.DataFrame) 2. & A 3tc},
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contents (]
ids = []
for news_id in news_ids:

fname =

filename = fname + ’.json’

"/EEA/ + news_id.split(".")[0]

with open(filename, encoding="utf-8") as json_file:

json_data = json.load(json_file)

for doc in json_datal’document’]:

if doc[’id’] == news_id:

contents.append(doc[’paragraph’])

ids.append(news_id)

(52

df = pd.DataFrame({’id’: news_ids, ’title’: titles, ’'topic’:topic_sentences,
'summary’‘summary_sentences, 'article’: contents})

[ 3-2] @&A] Holg 2% A=
id title topic summary article
[(OoF7tBY 2AZE| [TLiEtE &=, 2 [OF7t6E LAl=
HYEY JEE2H1 FEHHS UL 3 JR0EEEH
0 NWRW1800000021.6 OtL{j=E=g| Zgo ME=OtN2| AEo 2dIZIE 7|0 Fg #EE0
=2E2E EHEYZEEy FYfgesed o M| 2HE 2=
Ct... Al EtZERACE
E=200 KPS 128 &7 1aqgergor g [oHAME, B BEIE
oz zmspof o DM DEOE 0 e x2mgon
1 NWRW1800000021.8 1% 2lLM O MUt EEDS EﬁLr45TJCH;';FOE| 0 23|LI2E 9fgt
2 R2E0| L0/ 2U0ZEH oo T 20 AL
Qo B1E A0l L8 2z
M LT [y vt
(29 3-4] dlolEl =z A A
2. A4 ¢
712 deoly Zedem FA § HAE AAd AL FHT HolHE Ad
AetslAl dAgstes FHo R Ay Fd2(Regular Expression) 2 &3 3+, o,
SANES H71aL ZIAF e Aagle B4a3 S 58 A g
— 17 —
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import re

def preprocess_sentence(sentence):

sentence = re.sub(r'\([")]x\)’, "', sentence) #()JJ'EE 43l EAE AA
sentence = re.sub(r'\[["1]¥\]’, ', sentence) #[|Z 3 2 3 Ex4 A|A
sentence = re.sub(’\d{2,3}-\d{3,4} \d{4}’,”,sentence) #A 3T F2 AA
sentence = re.sub(’ \d{3 A-\d{4}',"" sentence) #X3H S F2 AA

#oba, A&, A, L, % o8] A Al

sentence = re.sub(’ [ A-7Za-z0-971-8\.%]’, ' ', sentence)

sentence = re.sub(’.xWo] A Z|ALE '’ sentence) #=ZH 23 Y& A A

return sentence
def preprocess(sentence_list):
clean_text = []
for s in sentence_list:
clean_text.append(preprocess_sentence(s).strip())
return clean_text

[ 3-3] 524, dgis 5 Bk delg A7 #A

AAF o8 S Feature Extractiono] Q3 ¥4 w9 dolg Aoz FAsE=
H4 S gt dA 7ARES B4 992 EYeta, 7F VAol A e 4 fAE
ehile) et BAS AT olu AE R F sk B U 2R g) [ 3-4]
o] FEE o]&3dle] Z+ 7|A}E ] Aolo Bl #Fe] Min-Max Scaling 3] 05-8 109]
HeE FEste] ey gkt

Min-Max Scalings ®5E9 #%(Scale)’t A2 thE A9, 45 vuE $38 =%

Foehs gy F ShtE H2gMind AugMaoS A8 07 1 Abole] ¥

(range) 2 Hlo|HE RT3}l WHolth

:\9

def calc_pos_t(sentence, sentences):
max = len(sentences)-1
min = 0
X = sentences.index(sentence)

pos = (x = min) / (max - min)

return round(pos,1)

[3 3-4] Min-Max Scaling

o
a2
oo
rot
Shl
Y
i
H
i)
=
o,
i
N
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[1¥ 3-5]& [ 3-5] ZEE o|&ste] 72} 48 do 4= Fgst /MeE w4
Zol(sentence_len) = AAbstar, zF w49 7IAF 2 U 1A R} Agste] dlolH
M-S A e Aol

datal[”sentence_len”] = datal.apply(lambdax : len(x[”sentence”].split()), axis=1)

[E 3-5] Wol Wl ¥4 Lol§ Tk 5

newsid title sentence position sentence_len
0 newsid0 gﬁﬂgé“iz SHEOE Bi=a e Ifx?la -.-I-{|F§7|%J;:§|.§§[% 0.0 12
1 newsidd %EE&Q?;‘Z} Ol =M Xjdof 12210 é;ﬁi;ggjy;igig_‘ 01 20

(219 3-5] dlole 4 T4
T8 dolE Aol B4 do] R¥E Avnw [27 3613 2k 24 do|7} 27
o5} o) AL}, 6070 ol 4<l AS Gl ehlo] polmE [E 363 2ol wolel 47}

370 wiRtelAY 6071 o]/l wolE E#d ¥4 (Boolean indexing) & A7 8=
IS AR
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5000 1—

4000 4

3000 1

2000 1

number of samples

1000 1

o 10 20 30 40 50 60 70
length of sentence

[19 3-6] =& do] &%

#datab™ [19 3-5]ol A AlAIS do]H e
datab = databldatad[’sentence_len’] >= 3] #5to] 7)< 271 o] Akel 3 A A
datab = datab[datab[’sentence_len’] < 60] #¢to] 7H<= 60 o] AFel 33 A A

[ 3-6] 2 e 74
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fo

O

(
=

e
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o

2
=
i

RU]

L 2}

Aol 2 Bl A%
FEAE e,
FAE

7t w4 WA FAHes EZsteta ELMoz Y= fuldste] [1d 3-7]3 Zo]
1287k ¢ WEgro e AT 2F & ME S AR AR A (DE o] &5k
ZIAb Al B 7IAE i ) e e AR S ek S A
dlob7 69 AAFE TR IES W/ Fa AUt A TAS 4T GAYY

array([ ©.48413116, 0.82125069, -0.5875636 , -0.2950697 , 0.26770344,
9.12444406, ©.69861555, ©.32422206, ©.27966654, -0.41357046,
-9.374357e4, ©.28517652, ©.88965248, -0.84877113, 1.848538 ,
-9.2876489 , -8.57986677, ©.20061953, -0.84756998, -0.08739985,
-8.15793768, ©.26954825, ©.43857985, ©.3757811 , -0.67592204,
-9.1513905 , -8.36356336, ©.11491e , -0.30246648, -0.6039482 ,
-8.5596775 , B©.65573716, -©.4@903753, ©.21421635, -0.623251 ,
©.584211 , -0.6075584 , -©.88347736, -0.2518773 , -8.39836356,
1.8925462 , -0.10889237, -0.86108357, -0.48504486, ©.368689% ,
-9.6900034 , 1.2635028 , ©.18607666, -0.58939606, ©.20880525,
©.66628075, -0.6588631 , -©.38959393, ©.2727479 , ©.06292176,
-1.e2e7e47 , ©.652489 , -©.3936878 , ©.24917386, ©.438222 ,
-9.18943795, ©.38181597, -0©.29306242, ©.8574393 , -0.680269 ,
-9.40044206, ©.6503669 , -0©.31609887, -0.19838266, -0.20558572,
©.54982734, ©.66497195, -0.38903884, -0.36206803, -0.43479192,
-9.14229877, ©.26497334, -8.5316558 , ©.92163842, 0.251786 |,
-9.83081695, -0.20023641, -0.1339931 , 0.6546439 , ©.19447827,
-9.14711756, -0.34749928, -0.858346 , 0.44693595, 0.07@12479,
©.12517634, -0.10543625, -0.9831672 , -0.83618566, -8.5376618 ,
-9.81353827, -8.32151252, -9.5898766 , -0.40794373, ©.23541911,
-8.38519236, ©.15233281, -©.12275665, ©.8938507 , ©.37201658,
-9.48923934, 0.30044812, -0.398195% , -0.26@33002, -0.7226772 ,
-9.88821269, ©.86163455, -©.31612885, -0.70643896, 0.4564102 ,
©.14626737, -0.2805233 , -0.04903889, 0©.92880669, -0.43825358,
-9.88991744, -8.46457362, -0.2747316 , 0.78515847, -0.8694726 ,

-9.04711483, -0.92330188, -0.94347364], dtype=float32)

[2¥ 3-7] ELMo %4 4¥d ©]
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similarity = cos(f) = ||‘j14”'”§| _ i=1
(4,

i=1

3
«
INgE
5

22 71Abe] ZF A (sentence) ¥ 7]AF Al E(title), T2 VIAME FAGE EHE
FAR FAIEE Aabete] A E3te]  {-AF=(similarity_title), T2 B3] FAE

(similarity) 295 A3 deolg =z Aab= [2¥ 3-89 2

sentence similarity_title similarity

Clop7h 6 dAl== B 0EE €71 T BHYY M2l 2H|

¢ AT T

[0.89999994, 0.71113425,
0.725084, 0.83416057 ...

O|2M X|tf 128 102 7H3| 0|21 4% S0t OFEo| 250% & 0.650595 [0.71113425, 1.0, 0.67956364,
3“7455#%3! . : 0.71445644, 065...

[0.725084, 0.67956364, 1.0,
0.8107153, 0.72580...

0{0F= 0]740] Qi AL S 10008 742 O] YA B0 B T [0.83416057, 0.71445644,
o| Hz|stg o}ae 0.8107153, 1.0000001,

D21} oi0FE Ol BOIOIA dEs MR Eole] M2l A7l B2 G [0.7482691, 06504138,
O] &2t &= o5 ’ 0.72580314, 0.8129954, .

0.767785

, : 4713+ amo) Zel 2R AL
BE O 23| gl

2
foif]
o
gl
[

0.618279

[29 3-8] =& FAH=

[29 3-9]= &4 b FAF=E WEHES matplotlib 2holBeje]E 83t AJZpA o
& J)AFE] A E wE olmx|o]l, of&e J|ALHE ]

Ed e
A oI A T BFOE FARS 07608 AR FrHE AL

a2

o
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[18] 3-9] &% wg olu|x %3

W /AR TS 4 B s A Amhe fALETE B4 B ol el of
W BAZ dEA adzZe mds 2w (19 3-101% 2o AR Fe BF Qds
Heg & &4 0 7 11¥ &4 Yeda, do= FAY AAe T4 4=
Jepad ol B4 F4 EAS AAZ N %A fARL 20t A8 9 4
ATH

07 1
06 A
05 4
04
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6 B 10

o

o 2

[ 3-10] &A1 A= T4 &4 FA S aA =4
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B Aol AE elA FEF 54T LSTM 299 Apd s® o] =9l BERT
g g Shew A%E BN BY HBER P9sa, B30 $8% A5E AdeE
4g mokdtel FA BYS FEUh

ey m9e Fi B39 3H% $AS LRHE Be A7 4993 9k of
of Fekste] FA BAw Yoy mdle] FA Y oI WE BF sherst: AN F

A8 Holel AA 71AF F 400070 71AF, 8691270 S AMgshd], wlolE W)
0, 1 2hdd AMZ55 gelstwl [ 3-13]3 o] o] 091 vlelH = 754877, 2
ol 191 dlolE = 1142570 eltt. 54 £ F& SACNA dlolE dE5E AA7] 9
a [ 3-8]9] == 2ol 09l vlelH e =& &ol= #AHS AR

70000 A

60000 4

50000 -

40000 4

30000 4

20000 4

10000 4

L=} —

(29 3-13] 2pd A= 4= ¥

data_label_0 = data_label _0[:11425]
train = pd.concat([data_label 0, data_label 1], axis=0)
train = train.sample(frac=1).reset_index(drop=True)

[ 3-8] epdd A& & =4
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LSTM Rd& #3Fo T4 &3 o35 sdsy] 98 ELMoZ g H 134 o
IHE 24dloR wegt HEE X, 34 24 %5 04 19 a2 243 o4

(Label)S Y& A A3l 2174%4= Dense?d 3lo]¥ 32}vE(Hyper Parameter):=
UnitsS 1, &A1 3} <= (Activation)= A 21X o] =(Sigmoid) <= A A3t}

model = Sequential()
model.add(LSTM(10))
model.add(Dense(1, activation='sigmoid’))

es = EarlyStopping(monitor="val_loss’, mode='min’, verbose=2, patience=3)
= ModelCheckpoint('LSTM_model.h5’, monitor='val_acc’,
mode="max’, verbose=1, save_best_only=True)
model.compile(optimizer="adam’, loss="binary_crossentropy’, metrics=["acc’])
history = model.fit(X_train, Y_train, epochs=15,
callbacks=[es, mc], batch_size=32,
validation_data=(X_test, Y_test))

[3 3-9] LSTM =249 %

b. BERT 249 && &3 #d Wy

BERT <?lo] ele Edlayois 7wtow o A dFd o& #8317

o

e

) A= Hagging Faced transformers 7] A& -2 9] setencepiece 7] A& A X3l
o A&S 3Pt} transformers 7] A= BertTokenizer 5 BERT ¢lo] R4S
&ote o Z2ask gdst eSS A Y

-

et

BERT <o 2de] 13- sentencepiece®t 72 BPE(Byte Per Encoding) 2]
[# 3-10]% #Zo] [CLSI &3 ‘[SEP] EES 49 A%
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sentences = ["[CLS] "+ str(sentence) + ” [SEP]” forsentence insentences]

[3 3-10] BERT =de] 92 34

[ 3-11]2 BERT Eaye|# EEs& &83) Zo] A¥3t= Multilingual BERT
RS Abgehe ZEolth o] B 1007] o] <Aoo AL ¢ e thmo] B

=
4 2 BPE(Byte-pair encoding) "2 ¢ E =1}o] A<l sentencepieceE A&k},

tokenizer

= BertTokenizer.from_pretrained(’bert—-base—multilingual-cased’,
do_lower_case=False)

tokenized_texts = [tokenizer.tokenize(sent) forsent insentences]

print (sentences[0])

print (tokenized_texts[0])

[CLS] ey 9532 Z45 AAdsiAa vk [SEP]['[CLS], 'Z&u, '\l
v##‘?_v, |##%ly V##%l, 'Z?]_J, v##/\ 1##§| |7O]—', '##73', '##OH', '##X]J_', lgj]\
q_ly |.|, ‘[SEP]']

[ 3-11] BERT 29 a3 3 =9 £33 2y}

BERT E2S AH&3t#iw #HA43s 8GBY GPU wWREZ7F Zashd, [ 3-12]=
GPU Yunto]l= AAL m=o]a1 [F 3-13]2 BertForSequenceClassification &2 %

el A Y Bl 2857 9 mUe PysE meoluh

o

# GPU tjuto] 2~ o] & -3t
device_name = tf.test.gpu_device_name()
# GPU tnfo] 2 o5 HA
ifdevice_name == '/device:GPU:0":
print('Found GPU at: {}’' format(device_name))
else:

raise SystemError(’GPU device not found’)

[ 3-12] GPU tufo] 2~ HAF 3=
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# &= 9% BERT =42 A4

model = BertForSequenceClassification.from_pretrained(
"bert-base-multilingual-cased”, num_labels=2)

model.cuda()

# FE ol A AH
optimizer = AdamW (model.parameters(),
Ir = 2e-5, # St5&

# % w1 28 0 AREE Sl o« o

total_steps = len(train_dataloader) * epochs

# AFol gEES 294 M= A=Y A4
scheduler = get_linear_schedule_with_warmup(optimizer,
num_warmup_steps = 0,

num_training_steps = total_steps)

eps = le-8 # 022 Y+ AS WA 7] 3 epsilon Fh)

[3% 3-13] BERT =249 A4 3=

Collection @ chosun



newsid sentence position |similarity_title similarity posweight score | label
0 newsidd &2 L*J‘I 2 XQ. ”7\‘ "‘”i 00 0.767785 p ) 0063 0974012 1
N2l ENE YR HEnt Ao,
= 0.83416057, .
[0.71113425,
O|2M X|tsf 123 102 74 10
1 newsidd = 0|3f4F S ofgo| 2 01 0650596 067956364 0168 0999474 1
Blojg BY A =F 071445644,
065
SHLiEtE 258 DFES 3 [0.725084
B U HES B £ 0.67956364
2 newsid0 = AUCES of2 23] 7 02 0.619279 10 08107153, 0.151 0.999667 0
L 0.72580...
0{OF= 0|740] St Gl eioh s Seabd
3 newsid0 & 1000 Z& O[E AAIFE] 03 0678760 i 0.103 0.999568 0
OA 0| 121545 Of = 0.8107153,
1.0000001....
2Lt ojokE 0|2 sholo M [0.7482691
AT T HOLO] 2] A|7] 06504138
4 newsid0 = BE0|1 S0 AME of 04 0.687531 072580314 0.089 0999704 (0]
5 0.8129954,
(19 3-14] 249 FoE AL 93 4

FE FaEE AXE] ¢s (2" 3-14]00 A4 ‘similarity_title’, ‘similarity’,
‘posweight’, ‘score’ 4709 £/d& A& TTh. ‘similarity_title' > 2} o] A&
AV S omslar, ‘similarity’s ©HE 479 FAME, ‘posweight’ > #4 AW 7HF
A A&, ‘score’s= LSTM 2¥ #£7 S5 &l F5¢9 S vy 2 F
‘similarity” £ 71& 243 7IAF Wl v 2] FAMRE TR 2E dHE
Hold=d, e £ FAES ARSSHA &L, 7]

g FAETS AMSEES (X 3-14]9 Z=E &835td s
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(simlist): #sum(simlist[base:base+3])-1

def sum_sim

base = simlist.index(max(simlist))

(sum(simlist[base:base+3])-1)

result

return result
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el

s A0S

Siml, + PW, + TP, + Sim2,

SC =

Siml;

9 4
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= Ao e Aol AHeE BAEE TR B9 HAEd A AL dloly Al
st Ageta 2 =golA Acks A £ F&5 WHe 284S dS5E7] #9
= 283t A% (Accuracy), A& & (Recall), Ad %= (Precision)&

=
= =
SAste]l des Hrbsta T4 £ FF Aee 2A 5 4= ROUGE-1 £

KU
2
o
o
sk
k1
-
.

@

Q.
@.
o

2
tt
o
N
N
ot
i)

T3 SK
Google Colaboratory
RAM 16GB
a4 97
DISK 100GB
GPU Tesla K80
Held zZddea Tensorflow, PyTorch
ALE Qo] python3
(% 4-1] 28 34

AP EEO R 363709 json YR FAEAL, A LoF dEAE Al VAL e
A7 A A2 Aest Z]Alel digk A

B2 AT [ 4-2]% json FHE AR 29 HolHE sy 3=
o] Fo] X (Python) Z=o|th
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// 8.0k A
with open(’./%% %]/NIKL_SC.json’, encoding="utf-8") as json_file:

json_data = json.oad(json._file)

data = json_datal’data’]
# len(data) #4389
news_ids = []

titles = []
topic_sentences = []

summary_sentences = []

for i in range(len(data)):
if 1 not in [20, 82]: #7+= 7]AF A€
news_ids.append(datali][’document_id’])
titles.append(datali]['head’])
topic_sentences.append(datalill’topic_sentences’])
summary_sentences.append(datalil[’ summary_sentences’])
contents = []
ids = []
for news_id in news_ids:
fname = /%5 A/ + news_id.split(".")[0]
filename = fname + ’.json’
with open(filename, encoding="utf-8") as json_file:
json_data = json.load(json_file)

§ 52 714 idE lEoR J)AF BEY aof vy

ftlo

2%
for doc in json_datal’document’]:
if docl’id’] == news_id:
contents.append(doc['paragraph’])

ids.append(news_id)

[ 4-2] dlelg] 4 74 ==
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import kss

def sentTokenize(s):

text = cleanText(s)

sentences = kss.split_sentences(text)

return sentences
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from konlpy.tag import Okt
okt = Okt()
def tokenization(sentences):
sent_tokens = []
for sentence in sentences:
tokens = okt.nouns(sentence)
sent_tokens.append(tokens)

return sent_tokens

[ 4-6]2> A 859 ELMo 3ol RS Zxdte] £ HMEE 3

a7 98 Zeold,

# ELMo &=o] Xdl 2=
elmo = hub.load("https://tfhub.dev/google/nnlm-ko-dim128-with-normalization/2")
embedding_dim = 128
zero_vector = np.zeros(embedding_dim)
# &4 WH
def calculate_sentence_vector(sentence):
if len(sentence) != O:
s = sum(elmo(sentence))
return s.numpy ()
else:
return zero_vector
# 7|ARE Al el = HE S whe
def sentences_to_vectors(sentences):

return [calculate_sentence_vector(sentence) for sentence in sentences]
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2 HiAMe EFAATHZIAESY A E(Accuracy), AdERecal), HAEE
(Precision)& o] &3t A &% o dist A5E& Hrista B AG A3E
1l

TextRank €185 vl

r-{m
o
o
O
I
)
I~
=
rlo
HE
S
oX,
off
o,
N
B
=]
fru
HE
S
oX,
off
fot

AdE gt =5 E(Confusion Matrix)ol™ 2] (6)2 A E(Accuracy), AMAE

(Recall), A = (Precision)S Al4Fsl= 2] ot}

Predicted
Negative Positive
Negative TN EP
Class
Positive FN TP

[72¥] 4-1] Confusion Matrix

) B TP + TN
COUrAY = "rp T TN+ FP+ EN
P
Recall = 257N (©)
Precision — TP
ectsion — 7TP—|— FP
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b. ROUGE 8¢ »d X35 H7}

ROUGE(Recall-Oriented Understudy for Gisting Evaluation)= Chin-Yew Lin®l] <]
3 etE H2E AE Qo YA WY F Aol A R A Hrsty] A%
A x =, o]l A QoFE(system_summary)S Abgo]l WE wrEo & xR
(reference_summary)¥ tx3] s A& At 2 ()& ROUGES AEE

(Precision) ¢} 7} & & (Recal) & 3= 2ot}

Number_of_overlapped_words

Recall =
“a Total_words_in_re ference_summary

Number_of_overlapped_words

Precision = -
Total_words_in_system_summary

A& S (Recall)2 #Z ¥ (reference_summary)S T4t ©o] & 2 719 wojrt

ot

do] A% QoFR (system_summary)d] @S5 HARAE=AE HE Fgola, A4E

o)
(Precision)™= A& & (Recal)¥ w2 Rdo] AAdl QoFH (system_summary) %

o

Z ¥ (reference_summary) ¥} AX &= WolEo] drul Wo] EA=AE He Zojth
ROUGE A%&sH7I+= 7l ©@°] o m2} ROUGE-N, ROUGE-S, ROUGE-LZ i
=4, ROUGE-1& A2~" gokRal Hx QokR 7 HXE ynigram® 5 HE
A #F oW, ROUGE-2+= Al=®l QoFRy Hx QoFE 7+ AR+ bigrame 5 HE
Aol tH17]. & dFdAM = Okt ESSE 7IvoZ w45 ESststed ROUGE-1<

Hg3to] AAES B/t HEZ AHgsAT
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Predicted Positive Predicted Negative
True Positive 2038 80
True Negative 239 2201
2038 + 2201
o=, 0
8 2038 + 239+ 80+ 2201 93%
- 2038
A8 e 999
& 2038 + 80 96.22%
2038
A= = 59
g9 2038+ 239 89.5%

[3 4-9] LSTM Confusion Matrix

Predicted Positive Predicted Negative
True Positive 2265 38
True Negative 63 2205
_ 2065+ 2205
T 790
Eh 2265+ 38 + 63+ 2205 I7.79%
_ 2265
(e] o)
Ad & 9965 1 38 98.27%
2265
q 9] = o)
Ch 2265+ 63 97.33%

[¥ 4-10] BERT Confusion Matrix
[3E 4-9]¢} [#4-1012 F4 7% FE(Topic Sentence Probability)< T3t7] %3l
ESN

W ¥t BERT 710F $4 &4 @ el digh
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