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A Box Office Type Classification and Prediction Model
Based on Automated Machine Learning for Maximizing
the Commercial Success of the Korean Film Industry

Subeen Leem, 2Jihoon Moon, and **Seungmin Rho

a o
B ege @3 95 ke o AdAEe] eraaelAe 9ate $AS Fusd &
Y= AQse o £8e FaA ou vhaous gaE sPdel diE fEUw
U, §IY L) i AT dZa RAS ANA. oF S8 uA ek
S92 nese] 95e T a9S Qs AN FEAS weisel 54 FAE T
RO Qoo HUE ANASw Bieh, AL Lol HsoAsg dSsh Tl
olulA| gt @ AE WA}, ojuf, AutoML (Automated Machine Learning) 7]% u S gg3to Z M
Qe ek dneEs AFeR A, EAldl A43E dunles NEFomH
oy dagFs G4 Al 2 Agsit, ol& FE drsdE dds U —)F A 7S
AZsta, 93 g ¢ U2 AHE EREE o olupxE Roz 7|gdt 4 ).
Abstract

This paper presents a model that supports decision-makers in the Korean film industry to maximize
the success of online movies. To achieve this, we collected historical box office movies and clustered
them into types to propose a model predicting each type's online box office performance. We
considered various features to identify factors contributing to movie success and reduced feature
dimensionality for computational efficiency. We systematically classified the movies into types and
predicted each type's online box office performance while analyzing the contributing factors. We used
automated machine learning (AutoML) techniques to automatically propose and select machine
learning algorithms optimized for the problem, allowing for easy experimentation and selection of
multiple algorithms. This approach is expected to provide a foundation for informed decision-making
and contribute to better performance in the film industry.
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Figure 1. Flow diagram for the extraction of the experimental data
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Table 1. Data description
31842 9 dely A

Variable Name Description
Title Characters
Gen_{} 0: No/ 1: Yes
Direct_{} 0: No/ 1: Yes
Act_{} 0: No/ 1: Yes
O_pandemic 0: No/ 1: Yes
T_pandemic 0: No/ 1: Yes
O_weather 0: Winter / 1: Spring / 2: Summer / 3: Fall
T_weather 0: Winter / 1: Spring / 2: Summer / 3: Fall
Date_diff O-TRelease Date (0/1/2/3)
O_boxoffice Online Download (385,734~2,755,731)
120
93
44
25

0 1 > 2
Figure 2. Number of movies by the difference between theater release date and online release date in days
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Figure 4. Dimensionality reduction techniques for visualization
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Table 2. Performance evaluation of clustering techniques by method
F2. st dauesE A Eot

Clustering Methods Silhouette Calinski-Harabasz Davies-Bouldin
K-Means 0.64 853.96 0.49
Mean shift 0.62 525.65 0.48
Agglomerative 0.64 853.96 0.49
DBSCAN 0.57 1017.09 0.85

Distortion Score Elbow for KMeans Clustering

10000
=== elbowatk =4, score = 2640.487

distortion score

2 3 a 5 6 7 8 9 10
k

Figure 5. The elbow method for finding the optimal number of clusters
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Figure 6. Clustered results of 2D dimensionally reduced data
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Figure 7. Visualization of silhouette coefficients
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Table 3. Statistics results per cluster type
X307 FHE A

Cluster Number of movies Online_boxoffice Mean Top 1 and 2 movies
A 27 636,283 AH2E=, S Y
B 100 639,447 HE|ZA| 2t
C 86 798,058 HHZ, 59
69 555,019 71485, Y

32 73 138 SHAP £4
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CatBoost, v B+ 9 XY2E 7+ CcE dY XY 2E, 1831 7 D = CatBoost &2 0]
M ESAATE EE5SI

Table 4. Regression models and their performances that exhibit the best performance for each cluster
¥4 7 Ee A5 el 34 29

Metrics i 2 & E

(CatBoost) (Random Forest) (Random Forest) (CatBoost)
Mean Absolute Error 275,074 98,976 223,727 231,242
Root Mean Square Error 360,673 114,674 322,104 301,233
Root Mean Square Log Error 0.44 0.20 0.44 0.38
Mean Absolute Percentage Error 0.31 0.16 0.28 0.30
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Figure 8. Visualize summary plots of SHAP values in violin type per cluster. To make it easier for Koreans to
understand, the names of genres, directors, and actors are written in Korean
% 8. 4 ¥ SHAP 9] summary plot & vlo] &8 dej = A zt3}

TR 2eel e s dZol WA g2 o] GFo] /g Fow, el FoA
B o Foll AR A EH GFo] Atk WA FE B AAA TS mE s 1%
A EAE NS AT U e o B BASE Bol ol o] 2 G WA Ao nelth



54 JOURNAL OF PLATFORM TECHNOLOGY VOL. 11, NO. 3, JUNE 2023

TH DM 575 A5 45 a§-9 dg o] 7t o5& A F7HA] 4He FHi=
AES A Aol Jon, G FEEL BT TIPS V=T B gL 09 55
o 7 ~EFd Y o E A ZHE AR R U] JeAA E FES Pa oy, £4E
vl $-= 19] B3k 7]y geket ] ~AdEY o R Be paM] AFGS Wk Qi) HE3L,
A D e U2 FHIE g AL 28k JhEe 93t g o] Avta & 4= Sk A
&2 Ao Bl Azke] Eojuvhal 22k ZAEF S T3 G5 A o] FUlske AR &
A2 vt webA EF DolA = Aol 2eelow /fEe J5r o Bl o8 kS A
o= o SHr

QofatAd, T A Y A AE o= u, &gk B A7k S B 39 A7)
ek Akt o= o ymo]d o Q17 E arelste] i3] A © Fste] FA S oS5k o] T4
ok A B AMT A2 S B A& &S iy ste] 22k B A7) 9F nkAE A
2o A S B0 w2 ol = otk Y CollAE WE A2 5o B AEFs A
v Aol Fasith W RS 2B 11 A= ANE AxsE viAlY A o531
o] W= JjE AAS AEste] AL Eo AAI Fo] S o] BoY= o] o] = S i)
e I} F45 w52 o]E 7= &gt npAY S FEela, A e

% =3 =
ggste] BASe] BAI BB Bol WS S A

IV. 48

2kl Gl A IPTV ol vk Al st o] QIA] i, Butdd 7]7]& &3 OTT AU =% Eol
o] &5 3 QITH OTT A M| & AvEE, Bl 58, ~ulE TV & thekeh tynfo] oA o] 7}
TotE R thget SFol A Gt wEke] ol oA AL glvk. whebA IPTV W& aLef gk Hio Bl vt
oRE 2kl 93t 4k o] MwHA Rl A3S A Fotety] o Hrk= SAIVE Aok whEkA
O vt vlo]El of 24 WS g-eto] 22kl F 3 Akl digh o] X &AH Sl o] FE E RS
of gttt}

ol A= g sk Abglel A oA AAA Sl o] oS St o A= st 3ol
e 2ehel B0 9 2k o S RS A A G 53], AutoML 7S &-&3to] vk 7] A8t
& g FS sk, WAl HA s daeEs Ao AFFony oy dagFE
S A A et AEE 5 ) o] & Fal, qdl T FH S AA AR EHE,
T FE9E 28 vtaou s AFel 793 245 HESLE B ATE 58 FF oy &
ofo] oA A o] FHstE dHS WE F ALF A= d Bgol d Ao ® 7 gt

V.7 ] =

BT B EARENT L REFA/H G U5 ICT ATAE A DA o] AT
A2 43 5] S (1ITP-2023-2018-0-01799).
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