-
o
o
m
S
(o]
T
II°T"
I'-IIZI

=2X| Vol. 11, No. 3, pp. 11-17, 2025 https://doi.org/10.20465/KI0TS.2025.11.3.011

HlOE] 7|Ht SEH EAM DT HAI:
BIAEDO|ISS &8¢t SHT 7|2l CAOIE =5

9
TSl UNMHSRl ANEQIOIZE HB ALY, “MMUs HREBAL B4

Data-Based Contest Analysis Framework Design:
Using Text Mining to Derive Insights for Contest Planning

Chae-Jin LIM!, Jung-Soo HAN? Hyun-Seob LEE*
'PhD candidate, Software Convergence, Baekseok University
professor, Division of Computer Engineering, Baekseok University

lx

&9.

2 % 20149 oA 9 FEA 4= o 44 A o]lon 2024W0l= F 19k 1o & FISH3ith ol A |
A2 Bopda 35| F7keta qith. old wet 32 7|gAR =0l ]J&% Ao ﬂE]W_J s s
= 584 FA A730] FAL Qlth. AT oF T 5 Y& HolE 75t B4 =39 BeA4E YiFHT)
£ AFolME 20119 5E 2024971A19] w5t 24 vlole 7,587A(FE AA F 5,64670)Z BAEHolY 7S
&85 B4t ZHIYZE AMSItE. E A= TF-IDF(Term Frequency-Inverse Document Frequency)e}
Word2Vec(Word-To-Vector)Z& A3t %21 #WlE(Join Vector) 7|HE 59 71¥=9] &d HIEe} oJu]o] ARHS
A Btgstal, Azt S5 e A THHOE foste] Frd 71ZA oA AFAR] I EE AT 4 e
S AAIR o] ZHUY I HE 7|5t S8 % Fee) 9 ]4 E3 HEE 58 8 719 & e HS
Hog= A WHIlgl FAAE Bt AA 7|7HE BESt= A4 ARE 4SS

gl

o
A

‘|> ol

Abstract In 2014, the number of contests held in Korea was about 4,000, and it is expected to increase
to about 10,000 by 2024. The number of contests is steadily increasing by sector. It's becoming
increasingly important for contest organisers to select topics efficiently to maximise impact while
reducing costs. This increases the need for data-driven analytical tools to help them do this. In this
study, we propose a framework to analyse 7,587 (5,646 after deduplication) comic contest data from
2011 to 2024 using text mining techniques. Through an analysis methodology that combines TF-IDF and
Word2Vec, we propose a methodology that reflects the frequency of keyword occurrence and semantic
associations together, and comprehensively identifies trends over time to provide practical insights for
contest planners. The framework creates a ranking of important keywords through a composite vector
of frequency-based importance scores and semantics. Finally, it calculates a trend metric that spans the
entire time period by averaging the percentage change from year to year.

Key Words : Contest, Comics, Text-mining, Big-Data Analysis, Converging content & technology
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[Fig. 1] Framework Structure Diagram
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TFIDF(¢,d,D) = TF(¢t,d) x IDF(¢, D)

[Eq. 1] TF-IDF formula

f(t.d)

TF(l‘,d): W

[Eq. 2] TF formula

N

1+\deD:ted\)

IDF(¢) =

log (

[Eq. 3] IDF formula
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[Eq. 5] Euclidean Norm Formula
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(Table 1) MAD Value

Year TF-IDF MAD Join Vector MAD
2012 0.154289352 0.011689827
2013 0.10254205 0.009562694
2014 0.183720196 0.012045199
2015 0.417433023 0.125124646
2016 0.506777329 0.506397787
2017 0.579003922 0.738336696
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2018 0.60939997 1.155911563

2019 0.5682085596 0.55798226 H

2020 0.723372049 1.967191448 f

2021 0.821545591 2.48815499

2022 0.8231687 2.271316023

2023 0.752781382 1.212537112 [Fig. 3] Join Vector value by year(descending)
2024 0.667871571 0.702105035
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Z\x—x
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[Eq. 6] MAD formula
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[Fig. 2] TF-IDF value by year(descending)
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(Table 2) Comparing Deduplication Rate

Division Total Remove Remain
~ 16,801 4,357 12,444
TF-IDF (100%) (25.94%) (74.06%)
Join Vector 4'5(21 (0) 4'521
(100%) (0%) (100%)
(Table 2)= TF-IDF2} %21 #E|9] 4| 7|7+ H+t

g B AAE gl Hol tesrle Ast o
TF-IDFelAE 25% 7leo] Fugto2 Baulo] Alel
ul, a5 5GE)E $3510] WeskE o)
AEL B FE FEEA glot 2918 AP o2

% stk

H3lE H|W
CurrentJV, —PrevJV,
PrevJV,

5.2 7|}EE &

ChangeRate, =

[Eq. 7] Change Rate formula

[Eq. 7] W3S k= 4ol 7|YE o] Heke
ChangeRate = t9] @A} 291 HEIZE CurrentJVolA t
7F oA EFHE o] QA HEF, Prev Vi Wl 3t
2 T Prev/ViE Wiro] 7Tt 29l wlElo] Bt 4
ka2 o|ZA ARERE A7 291 WE O] WskeS 7]
e AA 717 S W Rk

(Table 3) TF-IDF Change Rate
(20 Rank, sort by Weighted_Average)

rank Keyword AverageValue |Yearcount | WeightedAverage
1 Money 5.841408 5 10.4664
2 Galsses 6.297526 4 10.13548
3 Disconnected 5.754644 4 9.261743
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4 Theater 6.289551 3 8.719169
5 force 4.040522 6 7.862492
6 Death Penalty 6.139066 2 6.744454
7 SEJIN 5.958127 2 6.545672
8 rest 5.935805 2 6.521149
9 deductions 4.608049 3 6.388112
10 electronics 5.560853 2 6.109222
1 security 2.601009 9 5.989043
12 EunPeyong-Gu 2.553606 8 5.610846
13 Hwa-bi 5.100429 2 5.603393
14 |SooWon station|  3.991326 3 5.533153
15 Alcohol 5.003343 2 5.496734
16 type 2.604946 7 5.416833
17 |democratization|  2.459375 8 5.403799
18 META 3.002084 5 5.379012
19 mirror 3.002084 5 5.379012
20 culrual center | 2.4670006 7 5.129983

{Table 4> Join Vector Change Rate
(20 Rank, sort by Weighted_Average)

rank Keyword AverageValue | Year count|WeightedAverage
1 GyeongGi 19.24975 12 49.37464
2 InCheon 19.13398 1" 47.54616
3 tourism 15.46097 13 40.8024
4 forests 17.95412 7 37.33453
5 overcome 13.58801 1 33.76493
6 point 13.12216 12 33.65766
7 Sansam 28.91705 2 31.76862
8 DaeGoo 12.51386 " 31.09577
9 BooCheon 10.9456 12 28.07492
10 city 10.42648 12 26.74338
1 period 10.3128 12 26.4518
12 chairman 0.43644 " 23.44867
13 affiliation 8.730305 " 21.69399
14 fantasdy 8.883636 10 21.30203
15 rural district 8.1282 12 20.84842
16 value 7.802823 13 20.5921
17 equipment 8.071322 1 20.05648
18 nuclear fusion 16.64986 2 18.29174
19 |tourist attraction| 7.723089 9 17.78307
20 news paper 6.4436353 13 17.005123
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Weighted Average
= ChangeRateAverage % log( Year Count + 1)

[Eq. 8] Change Rate’s Weight Average Formula
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