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News articles often present high redundancy due to multiple outlets covering the same events. Clustering similar articles and
summarizing them allows users to quickly understand trends and focus on articles requiring detailed reading. This paper proposes
a method that begins with HDBSCAN clustering and applies Mean-Shift and noise refinement to enhance cluster cohesion. For
summary generation, we introduce a strategy that selects representative summaries from the latter half of articles within clusters,
evaluated using a summary metric. These are combined with lead summaries from the articles’ first-halves. Experiment results
demonstrate efficiency gains in news summarization with improved clustering performance and summary quality through the

inclusion of second-half summaries.
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oIT™ ==, ol £ HHL| AlZ¥ o 1 4
Lee Jae-myung and Cho Kuk, now it's 'time for the court
&2| FHo| Fog-Zstd - HFEME HE 0 0 -1
Choo Ho—-young, Kim Han— gll, and Park Ju—sun also mentioned as new prime minister candidates
7| ZRE2L 0 AREE ‘BHEL gl 22l =27 0 0 1
Kim Boo—kyum on 'Next Prlme Minister Rumors': 'Ridiculous and Unpleasant Remarks
F, 142 HIMAY TH Mok 255 U THE 7HE
Yoon expected to replace Chief of Staff on the 14th--- Won Hee-ryong, Kim Han—gil, and Jang Je—won mentioned 0 0 0
F, 01200 142 A BIMAT o2y Szt JhE A SEF
Yoon to appoint new Chief of Staff as early as the 14th--- Signaling reshuffle of Presidential Office and Cabinet 0 0 0
FulMAL FP2 258 R 0|28 142 olME £
Won Hee-ryong rapidly emerges as candidate for Yoon's Chief of Staff-- Appointment expected as early as the 0 0 0
14th
olRY, ei53IE JhsMoll “F eis| BT hstsfop 0 ] ]
Lee Jae myung on the possibility of a leaders' meeting: 'Of course, Yoon and | should meet and talk
F-olMY ‘Hs| e MAE7)--tHSHA “MA ™u| g7 thet of®CE [410 34 0| F]
Will a 'leaders' meeting' between Yoon and Lee Jae—-myung happen? Presidential Office: 'Difficult to have talks 0 1 1
before reorganization' [After the April 10 general election]
F, UM of T EEt S A M- F G HR gol”
Yoon, deliberating on the content and format of the address without setting a schedule--- Lee: 'Leaders' meeting is 0 1 1
a given
“To convey the original tone of the original article, Korean texts and its translations are paralleled in the left column.
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Fig. 1. Clustering result on evaluation set Fig. 2. Results of applying Mean-Shift to Fig. 1
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indicating the content or nature of the article below it

Lead

the most encompassing and interesting statement
that a writer can make in one sentence.

Body

explaining what is written in the lead

a8 4. wAof #=
Fig. 4. The structure of a news article

A goF SHelA th Ao} 2pEskE = 7|Abgke] 7}
& 542 A5 gle=r) ks Aotk AlEa) 2= B
SHF Eo R VAL AAl e-S Har glom 7t A
s 71Ael vist g aokro s 1kt
FE 29 AFEdME B AAE TR

AR Z ALgeE A o g fes dga) gt
AA| 7Ll A =7t EAEHEA] E9187] S8l 20241
49 109 vlolu] ¥r2 71A}F Foll A IT, A, AL8), A, A
7, A A R 50709 7S a9 $E3§ % 3007)
o] 7)Aol thall A Ego] Fr2 AAY WE-S 2oks=A]
Aoz BRRIsIITE Aol 300712 71AF F 93%<1
279700l A A o] Bl=R IEITE o5 UnH <l

S oldfE 5= Asem VAt A4 Apstne 2] A
gk A BAgo] Fl=rt ohd 7%9] A5 AZol
At FoR AlFBHE ARdolu 24, W, QIER ZIAE
of &ldsiditt. =7t EAEE 279709 71ARl dis)
KoBART® o1& A4 o] gl=g} Juh} GAMEH] =%
o7 A Aol A= 90% 9 251709 71ALel A ek
o] Z= I AAAY P Fohs o= UEktth

a7 5% i 7] dlE Rtk R 2 2=t g
F ol viElE] Al M e ol Al a0k sigsk

http://www.dcs.or.kr



C|X|H 2El X &t5[=&X|(J. DCS) Vol. 25, No. 8, pp. 2165-2174, Aug. 2024

(<3

Jo1x1 714} HEHE= A5 glee] AgEo] AlA] st
FAOR V|EEo] k. 7IAke] THHIA = 7]E )
AT A AN A7) o YA gigk 7
Ql Aol X&Eo] Stk o] AH AuHA] oA 714}
L= A5 2o g AleRS A Meshs FE
Z3shy STHR= 271 AR 2 AR Assts ERE 7R
. o] 7]Akll thEF KoBART A4 &9k “UNISTE LA
LHAEAE st BE o2 e IS Fol=
25 MEsls W Aot HRde g A2 AA s
t}. o] gk Sﬁw AEze] W-§ FEA o] wlf- Fob AR}
7} AlEo] o Qokol|l A A} s IHESA|TE SRS 4

BE AlgshA] Hgh

;

&L&rzi_l?.iizmlo

Title:UNIST's New Concept 'Lithium-lon Battery' Significantly Reduces
Explosion Risk and Enhances Performance

Contents:

UNIST(Ulsan National Institute of Science and Technology) announced
on the 9th that it has successfully developed a material that enhances
the safety of lithium-ion batteries.

Professors Sang-Young Lee and Sang-Kyu Kwak's team developed a
'solid ion conductor' concept that allows lithium ions to selectively and
rapidly move through a straight, highway-like ion path.

Lithium-ion batteries are vulnerable to fire and explosion because they
use flammable liquid electrolytes. As an alternative to address this
issue, research is underway on ‘all-solid-state batteries' and solid
electrolytes, where the electrolyte between the anode and cathode is
replaced with a solid. However, a drawback is that solid electrolytes
generally have lower 'ion conductivity' compared to liquid electrolytes.
lon conductivity reflects the activity of charge movement due to ion
migration, and higher ion conductivity improves battery performance.
Many solid electrolytes developed so far have complex and winding
paths, making it difficult to enhance ion conductivity, thus limiting battery
performance improvements. Since lithium ions are cations, they move
with their counterpart anions. Unnecessary anion movement can cause
undesired side reactions on the electrode surface, reducing battery
performance.

The UNIST research team resolved this issue by using 'covalent organic
frameworks (COFs)', a porous material with covalently bonded organic
molecules, as a new ion conductor. Within this material, regularly
arranged pathways are formed, which were designed to allow only
lithium ions to pass through, significantly increasing ion conductivity.
Professor Lee stated, "We have laid the foundation for the development
of ‘'high-performance solid electrolytes’ necessary for the
commercialization of next-generation batteries," and added, "This
material can be widely used as a core material for lithium metal
batteries, which have enhanced safety and efficiency."
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Fig. 5. Example of a news article
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Table 2. Clustering evaluation result
ARI
0.23
0.28
0.31
0.27

Precision
0.30
0.39
0.45
0.46
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+ Mean—Shift

+ Noise removal

+ Noise removal~*
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k7] 918 78 A FAANA Rl
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ROUGE[21]¢} RDASS[22] 5 o8-8 2.°oF 37} A= B
el o4 ROUGE+ ROUGE-1, ROUGE-2, ROUGE-L
o] Hsteltk FellA 7 32 KoBARTO| 4+ 2.oFF ALE-
& 735-9F KoBART®] 7k Qo) Fuke g okg At
E 3. QoUF Ut
Table 3. Summary evaluation

ROUGE RDASS
KoBART 0.15 0.80
KoBART 1% half summary
+ KoBART 2™ halfs summary 0.18 0.81
Lead+KoBART 2" Half Summary 0.19 0.81

¥ 4. got 2 ofx|
Table 4. Example of evaluation result
UNIST's New Concept 'Lithium—lon Battery'

Title Significantly Reduces Explosion Risk and Enhances
Performance
UNIST announced that it has successfully developed
KoBART  a solid ion conductor, which improves the safety of
lithium—ion batteries.
UNIST announced that it has successfully developed
KoBART a s‘olid ipn conduptor, which improves t‘he‘ safety of
15t4ond palf I|th!ulm—|on batterles.Thgy addressed this issue byl
summary utilizing a porous organic framework structure, which
covalently bonds organic molecules, as a new ion
conductor.
UNIST(Ulsan National Institute of Science and
Lead + Technology) announced on the 9th that it has
successfully developed a material that enhances the
KoBART e ! : X
200 alf gafety of |ItlhILlJm—IOﬂ batteries. They addressed this
issue by utilizing a porous organic framework
summary

structure, which covalently bonds organic
molecules, as a new ion conductor.
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F 5. A|AE|O| %|Z AT} o F+HS Helska BERTOpng] c-TF-IDFE&- o]&3}o 5
Table 5. Example of the end result of the system Nl FAE D& F FAloje} FBAAT AL TAE T
A B M ARl 23| E-0|A0l 5 Y- BEko| WS FolA A= WAS A-8ate] FEEE 0.30914 0.462
Won Hee-ryong and Lee Sang—min are among the 2 RS 2= Q1Y) Q Okl A= Alx Qo] 7|5 7A
CItLthlséer candidates being considered for the new Chief of = oo= T )‘:M_E]—' -'Oi] 1= A 8ol 71 ]‘:: 1A
Staff, but opposition from the opposition party TaRe] @ okS Z=7) ARE-5F] ROUGES) RDASS B0l A
remains a variable. /‘j% gopg_% Oé% z’: 9,)\3113]—
Cluster HIMA, 2518, WA S5 o] Lmi= A A|7}o B = 1_ <
. ’ ’ ) = to 2 F7hE = 7|Ab] et 54 o
topic word  The Chief of Staff, Won Hee-ryong, replacement. . OT] :: 41; o = T ]]- 10 }\] } ]kjj H]_; B
Z] &) Al 3 4 d S 5 Z13 Eal wilhe 7} =
4105 & = g S0l Z2| I FH=S 7o Het 3 2 599 B9 FANl = P WA
SoUx|et 19242 2t 5t HopHo| witsix| gkg 2= 71k tid 2 =] A WS FolFeld =i T
QIAE &= Z0| 1A #Z2olct 7 HEHe &S = = R 5] =
Z of= ‘3*3‘3%?’_'“% HIEFSE 24P 0f TheEOt 0|;|;3+g|3|u_puer of tigt vkt wFsket a.okel A8ate= A4-E AlEst
JHsM T Dafsiof B, A
Following the defeat in the April 10 general election,
Cluster  President Yoon has considered replacing the Prime
summary  Minister. However, the first hurdle is to find a ZtAto| 2
candidate who will not be opposed by the opposition = =
bloc, which holds 192 seats. If President Yoon
selects individuals who are well—aligned with his o] qj:rl-l;_— %%%_9_%1]—]:}]6_}5!_ e‘z}gﬂ:ﬁﬂ]i x]%&] 91‘%
intentions, the possibility of backlash from both the =
ruling party and the opposition must be taken into (20221 %
account.
FOolMY ‘He3| e MAE - SHA “HAH My|
A7 =t o3t [410 34 o] =] 2783
Cluster Wil a 'leaders' meeting' between Yoon and Lee Chabpe
title Jae—myung happen? Presidential Office: 'Difficult to
have talks before reorganization [After the April 10 [1] Korea Press Foundation. 2023 Newspaper Industry Survey
general election]
Cluster A73et ofaf oA [Internet]. Available: https://www.kpf.or.kr/front/research/re
topic word leaders' meeting, talks, Lee Jae—myung alityListPage.do.
E S M Fof ofutE A i S-A Dt [2] R. J. G. B. Campello, D. Moulavi, A. Zimek, and J. Sander,
Lzts Mu|sh 5 G35 0422t Al7], ghalof o) T p . . .
Axa Hom ;OJ ET o HE"_'_%?:'.‘E! ol = 2ol Hierarchical Density Estimates for Data Clustering,
=52 =0|= A oHdE ojzfel g dfslEs Visualization, and Outlier Detection,” ACM Transaction on
AlEte 2 MA|M Snt7 & olEsl ol shoke "ukgto| .
HE Al L Sofl ZsiX| D SUch Knowledge Discovery from Data, Vol. 10, No. 1, 5, July
Cluster ' the wake of the general election defeat, President 2015. https://doi.org/10.1145/2733381
summary Yoon is expected to reorganize the Presidential Office [3] Y.-G. Lee and S. W. Kim, “A Comparative Study on Topic

and Cabinet before deciding on the timing, manner,
and whether to hold an inter—party summit. Given the
anticipated pressure from a special prosecution bill
initiated by the opposition, there is a growing sense
of urgency within the Presidential Office to find a
political breakthrough, starting with the inter—party
summit.

“To convey the original tone of the original article, Korean texts
and its translations are paralleled.
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