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[Abstract]

In modern society, the plethora of digitalization has encouraged to produce and collect vast amounts of textual data. As such,
there has been a keen interest in document summarization, which efficiently extracts and provides information in a couple of
sentences. To this end, there have been numerous approaches to single-document summarization in the leading research stream,
while relatively few studies on a multi-document summarization. In this paper, we propose a multi-document summarization
method with heuristic clustering. More in specific, this paper suggests a method of deriving optimal clusters with similar topics
among heterogeneous documents, finding a representative document for each cluster, and then summarizing the selected
representative. This paper introduces a data analysis result using the collected news articles in the semiconductor industry and the
multi-document summarization system. This research has a contribution both from academia and industry in suggesting a new

approach for multi-document summarization and being used for numerous domains requiring document summarization.
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1. Topic Identification
Identifying a topic to be analyzed

(e.g., Semiconductor Industry Article Summary)
i
2. Data Preparation
Preparing heterogeneous text data from different sources
i
3. Data Preprocessing

- Removing duplicate documents
- Removing stopwords

i
4. Data Analysis
Summarizing the representative article from heuristic clustering

e K e e e Y
L ]
i
5. Interpretation and integration
Building a service for multi-document summarization
a8 1. HMetel T e
Fig. 1. An overview for the proposed research
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parameters. Let distance(d;, d;) be the function to measure the similarity
between d; and d; using the different methods, e.g., Euclidean, Jaccard,
and Cosine similarity. Let getMinimumValue(L) be the function to identify
the minimum value in a list L.

DOCRD « @
forall i « / ton do
RDI, « 0, Ci -0
clusters C; « clustering;(D)
forall cluster ¢ in C; do
forall documents D, in cluster ¢ do
sim, « inf,rd. < @
forall document d.; € D, do
dist.; < 0
forall document d ; € D, do
dist,; < dist.; + distance(d.;, d.,j)
if dist.; < sim, then
sim, « dist;
rd; < de;
RD; < RD;UTrd,
doc; < getDistanceOfClusters(C,,
DOCRD.insert(doc;, RD;)
DOC « DOC U doc;
minDOC « getMinimumValue(DOC)
RD < DOCRD[minDOC]
return RD

RD, 0.5,0.5)

Function getDistanceOfClusters(C, RD, w,
inter « 0, intra < 0, DOC « 0
forall representative documents rd; € RD do
forall representative documents rd; € RD do
intra < intra + distance(rd;, vd;)
forall cluster c in C do
forall documents D, in cluster ¢ do
forall document d..; € D, do
inter « inter + distance(d.;,rd. € RD)

inter Wintra)

DOC « w,,,, * inter +w,,,, * intra
return DOC
I3 2. iz M E2 11

Fig. 2. A pseudocode for deriving the representative
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Table 1. The result of Hierarchical Clustering

Index Title Cluster ID
47 Premium TV shipments of 4 million units in the 5
second quarter--- "40% OLED".
Company C OLED TV, shipments of 940,000
51 L 2
units in the second quarter--- greatest ever.
53 Company C breaks through 20% of North 5
American TV market share for the first time.
60 Market share '33%' Why Company B is wary of 5
'"19%' Company C OLED TV.
68 "LCD replacement --- Mini LED has greater 5
growth potential than OLED".
U.S. stock market rises on strong tech
1010 | stocks... Company D new high-Company E 4
1% 1. [New York Closing]
Company F also 'falling' due to D-RAM
1012 warning... Dow-S&P 'new high' for the third 4
day.
[New York Closing]
The Nasdagq, which towed semiconductors,
1013 | reached another high... Company G 1.9%1. 4
[Global briefing before going to work]
US stock market rises on strong unemployment
1043 | indicators and technology stocks... Company 4
H, Company E 2% 1.[New York Closing]
[New York Stock Exchange] S&P 500,
1058 Nasdag, all-time high... Semiconductor 4
bullish, Company I, Company J7.
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Table 2. The derived cluster topics with Hierarchical

Clustering
Cluster ID Topic
0 Company A's sales and stock price issue
1 Company B's M&A issue
5 Company C’s new semiconductor launches and
market share
3 Company D's new product launch and related
issue
4 Semiconductor industry stock status by
company
5 Foreign semiconductor industry related issue
Signed business cooperation
39 ]
with company E and company F
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# 3. TextRankE 0|88t
Table 3. The text summarization result using TextRank

# Sentence

News Agency A reported on the 11th local time that the global
semiconductor crisis would be worsen due to the suspension
of neon gas production plants in Ukraine.

—_

At the local time in Korea on the 11th, News Agency A
reported that because of the Russia's invasion the Ukrainian
neon gas plant was closed, which could lead to a global
semiconductor crisis.

N

A major plant in Ukraine that produces neon gas,
3 a key component for semiconductor manufacturing,
has been shut down due to the war.

¥ 4. KoBARTE 0|86t 9 Z1}
Table 4. The text summarization result using KoBART

# Sentence

News Agency A reported that the Ukrainian neon gas plant
could be closed due to Russia's invasion of Ukraine, causing
a global semiconductor crisis, and global neon supply has
halved.

If the supply of semiconductors produced at a factory
located in Mariupol Kryoin, southern Ukraine, where the
2 | semiconductor giant Neon is under attack by Russian troops,
cuts off the supply, it is necessary to prepare for a
semiconductor crisis.

Neon prices in China have skyrocketed since the aftermath of

the spread of COVID-19, with semiconductor makers in China

3| pre—securing neon that can withstand at least three months,

but small businesses do not, so It is expected to be hit
directly.
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Fig. 3. A multi-document summarization system
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