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2 % E At EFolo9 AY NPC (Non Plyer Character)ol] tigt FEHEE =0]7] flaf 23754 29
SEM(Structural Equation Modeling)& TH=3l NPC ARl 845 EA31ct HA] E8|o]o]9] ThEof J
"X HAR] 84QE, A&, 45284, AFE Zz*"/]‘ 21 o33t 24-50] EgolojEgY HEE
o Y2 Foha 7Ykl AlshE AT WS BoiA ASATE AT AR gt HlolHE AT At
Yl 712 8471 Edlo]o] TExof J-9Julgt 0103'* u|AH o] F "ﬂ%"é% Eolo] Tkl 7P & FFE 1A
= Zog yeigrt upxjatoz B Aylo] wet NPC AAof st Aok A|AsHAE & ATE B4 &5
NPCQ] dA}Ql W3ke] gt =2 Z Y E AFT 4= UIE 7IHgith

ol

7|19E : AlY NPC, SEM(Structural Equation Modeling), TAQI 84, T2, AMOS

Abstract In order to improve players' satisfaction with the game NPC (Non Plyer Character), a Structural
Equation Modeling (SEM) was made, and NPC design elements were analyzed. First, extract the design
elements (entertainment, artistry, interaction, and presence) that affect player satisfaction. And it is
assumed that these factors will affect the satisfaction of players, and empirical research is carried out
through quantitative research ideas. The results of the analysis of the questionnaire survey data show that
four elements have a meaningful impact on player satisfaction, and artistry has the greatest impact on
player satisfaction. Finally, according to the analysis results, a proposal for NPC design is proposed. It is
expected that this research will provide a reference frame for the design direction of NPC in the future.

Key Words : Game NPC, SEM(Structural Equation Modeling), Design Elements, Satisfaction, AMOS
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HEEo] FF= A=A AFste] Edolofe] AY
Ao FIA7IM FF NPC ARl High o84
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1.2 Ci7et He 3 W
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£ FE5HE 1 g gAR] 8450 Efjolo] HIEE
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SEM(Structural Equation Modeling) 94+ Z@&E
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2.1 A NPCO| S5} 53

A5 NPCE Eefololt Uske A4S T@sh
Zefolol BTG A1) Felele] wet Befolole] 3
T B o B, AP, RS 2ok
SR Al 74 532 29F10m(3] Table 17+ 2.

Table 1. Features of Al NPC

Features

definition
=It has the functions of dynamic
adaptation and self-learning, and
can evolve with changes in the
environment.

-Unrestricted access to user and
environmental information.

- Imitate changes in human task
performance.

-The performance should not
stability fluctuate much, and the mistakes
should be within a certain range.

Unpredictability

Moderation

NPC7H AREA A2 A5

ASAE YL olulolx 22 AlEHo]

54 59, 44 59, 719 59, o

2% 58 5 U el S| glojof gk o]
SESS A, BF, 84 A /K AU0E Fig. 13}
7o) FERHTHY]

N
r think
Methory capacity simulation
Perception simulation
Movement ability simulation 1
Route navigation simulation - action

Physical simulation

Fig. 1. Al NPC ability level

2.2 SEMZ OIEE

FEHAHA R &(structural equation modeling,
SEM) ofd o] tigt AAZSI 0|2 EA51]
QA g FA7IHOo R ER1AQl 7HdHA 0] =&
AGERE FAAR Aol SEME H9] H
Atolol A &2 AR V== ofg] 7HA] QlatA
£ BT 5 d5l.

WErgt AFolu AHIAZE ZIdo] EERAY 2
I3k 1Ao] wrl= oot TR A] BE2
1A HEE Ato] AREEE 2Y W 5 shdoltt
(6. SEM& Z-85h= A2 & AFolA Wag Alold]
QNIHAE FFSHL 0|5 FIFY AF A=E 5
of 1 9u|E B4t Qe A= JHZ 59| 7
B2 #ASH= Aol Aedstr] wizeloh

ol
—-

e}

3. g1y

3.1 7td A5 o7RY

H 97= RPG AYY NPCE FH2og AFst
th. RPG AYolA NPC HARLEE 7] 7iEo] ofyzt
NPC 7] 473, = NPC #1733 % tAelo 2
7ol gk A Qltk. RPGOIA NPCY B ti#pel 7
e 9] NS RF R RS st NPCHch
553 S ZAEE dfjof giti7]. 1=2a Edolo
W] ARojazt Afe] 9= NPCE HARIgt.
NPC F¢9] tAploA] NPCE A 849 &40
E327} Slojof 5 Edjojo]ot AT 288 4= Qlojof
st Zdjo]o]9] YEE F=THE]. NPC Azt HARel
ZHA H]&HQ YRR AY AEE]9] HiLE of
Yzt Zdjojojo] Alnlof glolo FHrH9)].
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Table 2. Operational definition of the construct

variables operational definition

related research

Entertainment difficulty levels are unpredictable.

NPC have unique personalities, and objective settings and

Warpefelt(2015),Aarseth (2012)
Jenkins (2004)

Artistry

Create attractive NPC that match the story script based on

Aarseth (2012),Calleja (2009)

the art base. Warpefelt( 2015)
The exchange of information between players and NPC in the
Interactivity game. Can interact with scene elements.Rapid response to \J/g?w;pnesfg;(%%ﬁ3\;efi]§§nig(ég11g))
environmental changes. ’
Has the same level of strengths and weaknesses as a human | Warpefelt(2013),Waggoner(2009)
Reality player, thus giving a sense of realism that feels similar to a Warpefelt and Verhagen(2016)
human player.
Satisfaction Overall evaluation of NPC awareness and liking. McMahan(2003) Calleja(2009)

Aarseth(2012),Linderoth (2013)

Al 7N E HARRI9 AJF 840 NPCO HAR] &
AYATE 53 NPC RIS ] 7H4] TRkl 8
g F&319tHTable 2 ).

Qe NPC7F 553 A4S 7L glom =i
AH dolx A= S EVMsAE 7L Slch
Aarseth(2012)9] Al AAL o] 204 npes £419
A% FEoE FRg /AT gl v AR
7} 9= NPC7F E2oloj59] ol&3 & & lthal A
Z1gHe} Juul(2001)2 APl AYe] S 5171 A
ojmEo] A&HH 07 AYE o8 4 YA shEttL
323t

Adlede A &olA mleol s A= A
4 Edgo]oj9] Hud 7o) W= NPCE HARIEH.
Warpefelt(2015)= AY & W NPCE E#olo)7t o+
E AT R QIAISk= oA MR ThE Azt A
oJHEoA ¥ U A FdE & 5 Akl wAsich

FEAE3E AY S AREARE NPC Afolof st
= AE w57}t EYolo] Ao At thF4E A
S283 & it} Linderoth(2013)= NPCS Z3|0]
o 7r9] 4 &g LA A HAUEC] AolHE
9] 9IS =Y & Aokl AZ3IE Calleja(2009)
= AY W NPCY 715 AL7 A3t AT 58
AelHE9] AH 7IW +508 HSkth
AAE NPC7F AFEAE Hof Aol Ao w}
ot HEA SRSl 32 £ 4 Utke Holth
Bartle(2004)} 7F39] HFE A Aloj=l= NPCO
A QTR sE AHES 5= T NPCE AFAE B
oA st Aol o & H&EF & JxFE Itk
Mcgrenere(2000)= NPC9] 7|5-& o|-&x7} 2
QA2J5ER] Zohd o] 849 Aol ¥k vl & 9l
of Wk Ql4]o] NPC HARIY 8 AR A4
st

b b

1

iy

flo

AFEGL AH| AR AP 2AME Sot] 221,
deld, deag, @34, Edolo] wEr ol2s

AR P& that Fig. 29 Zol AAsrt.

Independent variables Dependent variables

Fig. 2. Conceptual Model of Influencing Factors
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Al ol AY o187 3098 o stk A=
470 A9he 20224 3% 01955 39 3197k 2}
Qloz 3091k AWsteC.

AAste] WA egdE gEstgint A9 £
ZAZE Y] 78 FHEZ(likert 7-point scale)Z
=5t AFEFe] #HEEY 9=
Table 29} 2t}

N rlo

ES

e

7y Aot EHTE 71 ABTAE 455 Y6l
APAZRAL A4 80719 RESE HEAE 451
I B QQIRXML SPSSE o] ’syjor 1 A=
Table 33} Zt}. KMO %2 0.885(>0.8) , Bartlett9]
T34 AHZT 22(p)=.00002 SHHELE 7] 5
Uats A Sltks tiE7Hdo] AgE o] & b
olg= 811 EA5t7]of Agsict. WMo AT +4

1o

BARRAZEL 72.607%060%)E B & lEsia
o] )

=2 ¢ 5 Ut 4 SHYEY ARFAES 055
A3 xR Q1A F  (cross factor loading) <0.4
A gET} gols TAE YERATHI0]. whekA

ATES e £

e b 2oz

Table 4. Result of confirmatory factor analysis

Table 3. Result of exploratory factor analysis
Latent Factor loading

variable 1 2 3 4 5
E1 876

E2 865

E3 844

Al 842

A2 848

A3 804

11 746

12 775

13 836

R1 775

R2 805

R3 869

S1 907

) 935

S3 928
ocigen-value | 3624 2801 1525 1873  2.145
% variance | 15974 14901  10.846  14.804  16.064

KMO=0.885
Bartlett's Test of Sphericity : x2=2895.566, df=120 , P=0.000

£ 3k 5 SPSSeF AMOSE &3l 57
Lot Y5 BA6IH AEx A5 9o 32
s dH(Cronbach’s o) ATE
(Cronbach'@)3f2 0.7014 02 &2 AF=E YEry
tH11] (Table 4 3. £ AtolAs EE HFEO
7122 o)FE 9A WHLHdo] SEEICH

Collinearity Statistics

Variables Items SC SE a CR AVE
Tolerance VIF

E1 0.862 0.121

Entertainment E2 0.841 0.094 0.862 0.837 0.635 0.862 2.023
E3 0.803 0.047
Al 0.746 0.174

Artistry A2 0.835 0.352 0.881 0.883 0.668 0.839 2.162
A3 0.821 0.231
11 0.704 0.065

Interactivity 12 0.752 0.042 0.851 0.825 0.604 0.712 2218
13 0.762 0.212
R1 0.731 0.097

Reality R2 0.767 0.145 0.874 0.836 0.664 0.821 2.064
R3 0.828 0.117
S1 0.883 0.124

Satisfaction S2 0.829 0.068 0.824 0.814 0.762 - -

S3 0.815 0.057
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2 e B2 gHs| 5l ASEE=
(convergent validity), ¥ (discriminant validity),
o] 27H] BT E ERIsIY) MFELEE ERls] ¢
of WA IS Aok BS5HSLte] #2235 A
& S BRISIT Table 404 Hi v} Zo], ¥
23} ASSC) grol & 0.7 > 0.7, ZF F471d el o
ek BHEAREZ(AVE) g ) 05, MEAR=(CR=
0.7°Vd 22 FFe Y= SZHATHL 571 5= o
o} 2 AolA ZF #i59] gEo| AR EPZoln 7t
8219 o] FEs| AgE] Qlrk A4S 2
HEE 7] A Aokt Table 59 A
Al 2 -1.03 1.0 Atolof] Qo] HE Zholl f2Jt
AAI7E EA5EdTH 2.

o8 g3 EAIE 240 oF itk & A+

ZPHS0] BAYAEQ Ql(variance inflation factor,
VIDE #451lth. dsa4d4d &4 dxe &4
(Tolerance)?t EAFYQQl(variance inflation
factor, VIDY] 2 =35t9ItH13]. Table 404 &
A gk 25 0.1, VIF gro] & (10028 W4 7k
o g ths34Ad A7 a2 € &+ A

3.2.47x080| A=

AEAE AFeet el A3 U AUEYS B

o] AEA7} B AFE aatFo =z AYUsh = 3182
st TiRRIG A} M= 7] AT 4TS
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Table 5. Correlation and discriminant validity analysis

(path coefficient:PC)E AFSIATE 249 A RS
At FE R

AgE 2yl 29 A (Model Fit) SEMEA]
9] 7|zoly ndl HEV}I 245 HYi} #iEo| T
Mt AR s Brtehe AAEAR AR
GFI(Goodness of Fit index), TLI(Turker Lewis
index), CFI(Comparative Fit Index), RMSEA
(Root Mean Squared Error of Approximation) %
CMIN/DF (Chi-square fit statistics/ Degree of
freedom) 5o] 92| ARHTE £ A2 29
4] mdo] AMOSOIA Aet AFt= Table 59 2
o B A7EE A= A4=TL=0.952, CFI1=0.942,
GFI=0.905, RMSEA=0.036& UEetsitt. TLI 0.90]4,
CFI, GFI 0.90]4}, RMSEAE 0,8°]3}, CMIN/DF=
3olst® Ugt7] wiiZol 2y AFE(Model Fin7t A
AH o= Fastltt. AgA|= AvHQl SEM A+
SEFES FE5TITHI14L

Fig. 3 Structural Equation Modeling

Entertainment Artistry Interactivity Reality Satisfaction

Entertainment 0.824
Artistry 348" 0.812

Interactivity 183" 4027 0.764
Reality 243" 362" 506" 0.827

Satisfaction 350" 363" 397" 368" 0.852

**p¢0.01
Table 6. Research hypothesis test results

Hypothesis Path PC p Result
H1 Entertainment — Satisfaction 0.123 0.039 Accepted
H2 Artistry — Satisfaction 0.146 0.008 Accepted
H3 Interactivity — Satisfaction 0.121 0.044 Accepted
H4 Reality — Satisfaction 0.143 0.032 Accepted

Model fit: TLI=0.952, CFI=0.942, GFI=0.905, RMSEA=0.036 ,CMIN/DF=1.526



b8 MABET H20F H8E

3.3 ZAIZIEN

Table 6014 Ei= Hi9} Zo|, AFAF 23} NPC
tARIoNA o4, e, AeAegT YA TS
T AZAS(path coefficient:PCy= 0.123, 0.146,
0.121 ¥ 0.1432.2 YElstor P0.052 °lE Yl 7t
A Yzl @47k FFo]ojol] thgh =7} FHojutt
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