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Abstract

streaming become more popular, non-professional gamers are also interested in games and

As the recent developments in the game industry and people’s interest in game

buying them. However, it is difficult to judge which game is the most enjoyable among the
games released in dozens every day. Although the game sales platform is equipped with the
game recommendation function, it is not accurate because it is used as a means of increasing
their sales and recommending users with a focus on their discount products or new products.
For this reason, in this paper, we propose a game recommendation system based on the users
ratings, which raises the recommendation satisfaction level of users and appropriately reflect
their experience. In the system, we implement the rate prediction function using collaborative
filtering and the game recommendation function using Naive Bayesian classifier to provide users
with quick and accurate recommendations. As the result, the rate prediction algorithm achieved a
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recommendation algorithm, we obtained 75.187 percent accuracy and were able to provide users
=

with fast and accurate recommendations.

throughput of 24

A

Game Recommendation System Based on User Ratings
.M

—~—
o
mr

O

A

o

S ER)

il

R

=

—_
o

]

A

=
=

7hA AL A=

=
=

ofo]t] o]

2 %

s A

A

©

7o)

[e)
=

f, A

9

2

o] 2
wf A el 2l 57 ARL

=
LN

K

2.1 7| &

o T

Hue) Wt g

(1,23l W& 7]

L

R

3

(9

2

2

=)

’

} <]

5

1

T
(LR

QEANA ol gAe] A T

ST

Ak, o)A

3
e ©A

= AA
2 s

3l

A=}
T

g e ofyzt Al ARl A

]
37 oj@ris wel .

< A Aol

=

~
0

)
N
3
T

)

~
]

tol AbgAFl Al 243 F R

S

A7} ke A

%

214
qul

bt ¥

A X

o= 7] el A&AHe] dle]

A

k)

=

[€)

.

=
-

7]Hko &

=

A E A =t

2 Hof

=

1 A7 Ao

)

—

T

ao
)

T

o

A DA

L

L

Amazon®l] A
Netflix ol A

L

fu

B

S

Ag A= o
SRR

=
=
4

R

o

~EF

7] -?‘]o
7} s}
- 10_

]

8

=

7+ A
3 AF

V‘O
5

]

I
3

o
A

A
el o]
gl

3T
=

3}

=

R84
o

2
ol

N

o

(4]

B1d (1, 2, 3]

2
L
)

]

g4 S

1

R
o

g A

ZF A el

B A
A& A7F
tolH Hle]X]

g2



Journal of the Korea Industrial Information Systems Research Vol. 23 No. 6, Dec. 2018 : 9-19

Netflix Prize#}= o|&5o2 FH &
®elal, ¥ dE"EE 7|Re R g
o] &gk A& Aol Netfilxol A A}-&-3)
6] stAIEE F@E FHHE WAde 2 A
TAAESE g deEd, 2= ~EHE £A(Cold
Start Problem), 3 A4
Problem), 74 (Scalability)e] o}.
2= ABHE EAE A2 Adolyd AR
AREAZE Al 2dle] S EEAS W, Aldel AHE
ZAHE9 F7F TEEHA Fe A AFEAE
Aldel H7HE SF35HA &2 A5 o5 "ol

5 =
Zlre] Hi el glons dF JrE A

o
=
HN

filo

2]

e
%2 g\ oy

el

&

A (Sparsity

Aldzre] B7F A= Aozt A7

Ll o
 Hrel gl o2 <ls) vl Ade] 7]
Aol wlsl sad A AE Thedel =

Ho AeY YA E BE H2Y o]
neES ASEA Hv, oz <ds Agxis
Aol #7t

ekw @5 wa gabel ol
lelstel F7balAl Aok olel @

2.2 o E} 32| g (Metacritic)

Her Z2EE[7le g8, A, TV Z2aH
s HHu ol dnkel fRE Rolwe § A
zoltt, WE} AZEL ofw ofoldlo] AE wl
Ao HR7t 5] HW giol7t oI s
ofolglo] M5 wEl AHelA FH ko] A
#& AFEAA Fig. 143 RojFth we =
gy E 23S e HAee FEed, B

& AgEel AR ATAL 2
y

@ metacritic

oo

22 A g FAEFEC] AMEY wE A
S 3 AR A AY FHE stE e Al
E7F Hola ity 1 F 7bd gistA Ald &
HAE H e X2 2" (Steam)[8]ol 2= AY
mf FPFZoE HAA Hd RS 7HA A Uk
e A= FHZ A FElolHee AuaE
AlZto 2 AbgAbe] T Fulgk A}l E&5) A
wARE A Felg e HrE, AREATE FH T
ol Zgold AYd & vEoE AdES FH

A AlaFe] ERbe 7EAa vk 2 olfr=

Fig. 2014 A% ~de] 23& 4w A&7}
=7 Belo] BuE AYL FAHFE AW
O ANEe] A4 Asta e @l ERSS
Wz 9elA AFd dolHEe Ab&stm
Q7 wEolth ol s, AREAEE Aol
wE e AQl wohs e ofw Aol
delats YEAS o Bol mA HE Aotk

B ompoA= s)Ee] A9 A Al s}
Ae od@ EARSS Ay d8 2
BAS B3 wEE A AnE AgREdA
ANFoz ¥ U §4 48e A4 5+ U=
= &9



Game Recommendation System Based on User Ratings

Fig. 4= £ +=TddA Adsts A"l F
8 7leel dig Fx=olth ARSI =S
WA dolguo]ze A=Akt AREA7L

54 Ade oA A= st dolE o]
s ‘ A AHYRAE B8 oS HNAsm A
ey WE c 9 ool2ate] fAE F4E AN = o4 A
- Sg EHA Aok E=R, AY FHES AEA
Fig. 2 Steam’s Web Page 7 EEW AY Bk ARE o g FE AE
EE Ad@T aenga, A g2 &3
3. AF2XAF B EM2 E35F Al X A|AH| AdE volB Holxets Fal Az AddA
2 g g H AgR A wEoH As A

31 A|A" x YrES Zﬂ/\]?}ﬂr.

Fig. 3& 2 Z=Eo|x A¢tsts Al2E9 & ] Data Base Collaborative Filtering
otk Azge HaaFs wmutded % [use] | PreProcessor |
Ae A AL AT AN weE 9 [Rare Sy g |
taeloz mEelRl g Hol AR e el ~g ==
TEath ¥ Al2"2 Angularg AHE-SH] g uﬁ b redcidtare computaion |

E GENRE | | GAME
X]—/““EH Q6 7k ‘ﬂo“ﬂ.?l SPA(Single Page R H] H Game Recommender
Application)® A 23G9t ¥, Nodejs<f | Preferred Genre Classifier |
Express® o] §she] RESTFul APIE 24 8ol ‘Rmmmm}msww‘
§ HolA Y A= 3 glo] HolA o HeolHE |
WYY S RS ALAQD, ool wek g s— ‘
Aol Al B4 e ) Aul=E AlFste 2o
w23 #HAI AuA2E AT 5 YA Y Fig. 4 Diagram of System Structure
o mE, daeEe AniAPER Ayl

Node.jsoll Al A&e] ==t Nodejst= A& /\aﬂ

= 32 x=7| Hlolg =7
=2 Fgo] Huz Axe £5E ¢ %5

>}L

me

rlo o
L:o{‘

Ha m 2
i

el sl delH A el e 27) dol £4e @9 weAe 2AY F
olgerel W sdss rEa oA SuE 2= e BAE dacy) 98 A
22 & gleHol o = -
T Brgrk. 27) dole] e AYD Asa F
A2 A AGs WA AL g el
— oF FHe dAl AW AE P Auzal
™ Metacritic] B3 elolHE %3 sk A<
MysQl ARE= 33 o A AFEAF ARE 109 5H ),
[ | A BW7F Ar 267 2310 A, RS 140

Ao of g Sgstel doleluel 2ol 4433
ima £x2 EXOress ¥, AAE F7hEE AR Aol 34
- [ | Rl IR AL A Abel Helel e AAsA He
o, WA, a4 Azste Alde F=25 A9 s}

A = AlaEel A sfjd FEe] Ads AES

m1o

Fig. 3 Diagram of System Operation

_12_



Journal of the Korea Industrial Information Systems Research Vol. 23 No. 6, Dec. 2018 : 9-19

T =
==,

A ksh 1Y) FAb

KN
T

o171, sim(k, 1)

o] ARgAPOl Al HolFal, AMEAE B aEd A

A A

ﬁo

!

A

7% a4 =

3

S Aldel o

X
=

Z- 2 o]

ki3

nE e RE Aexte] o)

o
"=

3

Dz

A AL 2070 o

L
L

o} [5]el A

7HEE A

2

3

ket 1] F Aol

_Zrl

o

el
R
T

R

i A

9]

s
a

71 il Al gl ol A

<
il

37}
AL 7ol

A} A 9]

?l_

o

[si3
=

g Al

[2]ell M =

Aloll Al Eol A o

ﬂw_wo

-
2E=

o

g

A%

d

oj

oK

ol
oF

o
A

—_—

=

37}

3

A

Ko
=

5 top-N

ki3

FAEE T

ki3

o

ol =l A

R0
__A_ﬁ

3.3 ol &

U=
T -

, 267717}

&
B2

Al

al 7}
)

_ZTI

AlZko]l Q@ ¥t} [12, 13]

o ) o
o7
DS
oF | m
A= mm T
=2 o
o) 0
E I~
ﬂ# =
1_,_AI OME \ml
CUNRY
wm ™ 5
o ‘IO_I
m ) e
i ol W
27T
o
T K
o T
N T
K ™ EH
No 1 4l
TR
Nro
=
o
~
oo
—_
)A
o
o
el
ﬂo
-
—_
N
B
o
oK U
©
w A

Aol Bel TR

3|
Ll

7}

3

3}
o o

L
L

s

3.3.1 FALT Al

Nfo

B
el

M

M
<A
!

M

W A
X
.

oF
o

Gl
7
o
‘mo

o]
G

A7k A9l o]

H=

H[11]e] A}

X
0

W
KA TP

<° |

o
o Lt
N
o o
F P

|

—_
o

g A7 o3l

L
L

!
CF oo, Azt

]

_Zrl

1275

9]

ARGAEZE B e] G Etel

DS

37} dolEe] 7]

3

o4 AbgAel

&¥=

&
aFoll

pZe
o
2 3

1
]

5|
L
=

< B ohueh, AgAe

oy B

B <

FA T

AA

<
T

il

—_
'~

o))

—

Ho

LS
&

332 ¥ o=

6(‘)1:

7k 4

3

§ AHgAel

9]

Ho

=y

12)

oh
vl o stel A

I A el

9]

AR&AE kol

13 A
Group Lens #2412 o]&3itH2].

3} 7]

:F_

A
)

o

o219 A¥E mk

oSN
= -

(DA

& 3171

Ea
2

k> H|

Ho

=

=

h
1

i

KR

FA ot

S

1
ki—m;

sim(k, 1) =

_13_



Game Recommendation System Based on User Ratings

E (R, — R) < sim (k1)
2)

P = ﬁk"’ n
Z|sim(k;,l)|

1=1

A7IM, P A ot AREARE k9] 4
Aotk RE AR ko B HAHES,
AHEAE kol el AAdE olREsS, R
o dE A 2 BEE Ui r /o

)
rlo
>~
>
oo
>
N
N

o,
v
off

gt gnst 3
143l A}

e

]

T

¢
e o

)
julSs
ﬂ!lﬂ
(o
o
(317

o
L
=

ol
-

o [o

A
o] -3
257}

ol ¥

I I AN

=

—

o

Xl

o,

1

V)

(¢

o, P =
oo
poh N R
to K 2

o o d
)
2
ol
ol
2
>
>
oo
2L
=2
N, M
2
o

=

’

9 A 2
o 4] =
tol

fu =& 1
o
)
:?1:1'
N
rr
z
ok
k1

e xo
o
i

=
-

Jn o2 B
it ox rlo rlo

ox
) =)

D

82

v

=l

4,

)

=)

2

re

.y

Mo

m
)
o >
N
2
SuAprs)

=
-
=

X
uies
2, o F

i
D

o
&
%o
rlr

U rlo
a2

i
o,
[z
=
o,
>
U
1>
o
ol
N
o
[z
=
o,

o 2
Gl
o

rlo
>
>
o
D)
N
L
18 op
ol
o,

e

)
=
ro
M 0 =2 o ox 1w & X

o
il

=
o ™
x fl'
rO H
o
= 3
ox =
o S
rr

o, b

ot

i
=L
2

N
=~
S
lo,

?r&ﬂ
% X o
i
w5
e
o

ol
==
)

O
2
2

rr
X
XL % off

o e o wt X, op
]

L2 e i ox O > o
)
w
gi-
i Hx oft

h

wj ol A I
Adss AEE 5, volB wHo|xete 2
]

oo HE3sle] Mz Adoer FEH AYER

AA AgAel @ Wi Dol ¥ AYES
Awat o, g ALE vheln wolxet
2 Agdel, HE AYer FRY AYEL

AFgALl Al Bl FE

P(Llik'e|Gz) = ﬁP( TleZike) )P(Llike)
k=1 (3)

P(Ldislike|Gm) = ( HP( 7 Ldislike) )P(Ldislike)
k=1

P(Ly|G.) > P(LyginG.) 7 like' : dislike’ (4)

el

=
(Ljiipe) S0l £ 55, P
A AL Tl FE27F d FES

P(T)Lyiine )= BIAZ AL Foll F271

U
Nk o]

Oﬂ/ﬂ }1‘1,—5_3: jg']—%%’ P(Ldislike)—‘: A}%X}‘q

o g0 o
o 2oy 2

=2
b
o
ot o
(AT
o
)
N
ol
0
inj
i
o
1K
o
oA B oy X
or [o

Recommend Game Selector

Preferred | | Not Preferred Unrated
Genres Genres Games

Naive Bayes Classifier

is Preferred Game?

Preferred Genre Classifier

Game Ratings

Genre Ratings

Rating>
User's Rating Avg

& %o

User A's
Game
Rating

[rmmetcones] [ ogiaemes

Genres

Preferred Games

Fig. 5 Process of Game Recommendation




Journal of the Korea Industrial Information Systems Research Vol. 23 No. 6, Dec. 2018 : 9-19

A% Eo A4 A7t Br Al Table
3 g W, teln el xgke ol g3 A D

—

of d3 Az, ¥xdz #A¥S A =W, DI
43l 2 23= Horror9} Racingo|”] W&, t}&
3B e Aoz AY D7t Azxd FES ANt
sHAl #Th

P(Ly|Gp) = P(Horror| Ly, )* P(Racing| Ly, )* P(Ly, )

P(THorror|Llike)—“——; A]'%Z]— A‘(ﬂ ﬁgﬁ_ ;‘gx—]?_ 3;8
re

o] AY 27 Fol 17§l A4 HorrorgE 2

= Ao 27F QJom g

1

E, BUSA PLyylGp)E AR, 02 2
& % 9] W, AHg Al sl AY DE
B Rele Bad & Utk

Table 1 Example of Game Ratings of User A

Game Genre Rating
A Sho'otmg, Horror, 3
Action
B Shooting, Racing 4
C Action, Fighting 2
D Horror, Racing
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Table 2 Dataset for Performance Evaluation
depending on the Number of Neighbors

. random user with
Subject )
over 100 rating

Matrix Size
(Number of User
x Number of

106478 x 3781

Games)
Rating Range
Scarcity Level

0 7 5 real number
0.9993

Table 3 Dataset for Performance Evaluation
depending on the Period Limit

random user with over
Subject 20 ratings for each

period limit

Matrix Size
(Number of User
x Number of

Games)
Rating Range
Scarcity Level

106478 x 3781

0 7 5 Real Number
0.9993
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Fig. 12 Accuracy by Preference Criteria
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