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AEHOo 7 A|Fsl= 228 2 3}0|(Steamspy.com)
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NumTitlesOwned AV EA7E 28" ZRE Ao BHF3E AlY JNG(O’Neill et al., 2016)
NumReviews ALER7F 28 ZYE Ao|A ZAA3E 2R 7l (Lin et al., 2018)
TotalPlaytime AFgALS] & F32 PUBG Zd 0] AJ7HE)
2WeeksPlaytime AREALS] AlY o' A A 2537 PUBG &3 0] AlZHEE)(Alexandrovsky et al., 2019)
PaidForPUBG PUBG A% BlolES ez Figdler oF
SteamPurchase PUBG ¢Jo 2=®oA f4o2 Fujgd o2 AY golgE &4 9%
VotesUp AHEAL7E PUBGeO) sl &7 R7F =] Fda H71he 314(Kang et al., 2013)
VotesScore AHEAZE PUBG tisl 27l EH9 Ag(=8 Wi 418F F4H(Sifa et al., 2015)
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Wy Obs. Mean Std. Dev. Min Max
NumTitlesOwned 35,991 72 147 0 9,362
NumReviews 35,991 4 10 1 724
TotalPlaytime 35,991 12,154 13,661 5 138,732
2WeeksPlaytime 35,991 1,267 1,389 0 19,562
PaidForPUBG 35,991 0.956 0.205 0 1
SteamPurchase 35,991 0.766 0.423 0 1
VotesUp 35,991 0.514 1.070 0 41
VotesScore 35,991 0.182 0.243 0.000 0.756
(£ 3) Al 4 AAIE Hlole g MY
Her Wy A
PCCU PUBGE Z#¢]3t ¢¥ 3 FAIHEA 4°(Prodan and Nae, 2009)
PosReviews | 228 Z#E F PUBG #d 41 37442l 2]H 4*(Chen and Xie, 2008; Rezaei and Ghodsi, 2014)
NegReviews | 2% ZHF 4 PUBG #& ' 74 H< 2]/ 47(Chen and Xie, 2008; Rezaei and Ghodsi, 2014)
Event PUBG AY W oMIE & ¥ (a]: SNS I+ FH 5)
StreamViewers| PUBG ## #5752, E9X] 2E#™ %3 4(Sjoblom and Hamari, 2017)
NumOwners | 28 Z#E 4 PUBG AlY ElolE 254 &

(E 4) A S4 AAL Hlolef 7| 84

Wy Obs. Mean Std. Dev. Min Max
PCCU 520 231,639 133,042 18,884 503,323
PosReviews 520 189.788 233.257 0.000 3,862.093
NegReviews 520 140.530 161.218 0.000 1,564.321
Event 520 0.260 0.439 0.000 1.000
StreamViewers 520 27,361 16,126 6,000 120,324
NumOwners 520 24,972,298 18,211,547 403,000 60,980,000
(E 5) Al 4 AlAIZ o] Az &4
1) ) 3 ) ) (6)
(1) PCCU 1.000
(2) PosReviews 0.056 1.000
(3) NegReviews 0.374 0.330 1.000
(4) Event -0.020 -0.100 -0.042 1.000
(5) StreamViewers -0.448 0.165 -0.107 -0.149 1.000
(6) NumOwners 0.236 -0.282 -0.046 0.297 -0.719 1.000
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(£ 6) =202 MdYD 719=
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PCF1: Social

Ad, AFUE &

/\] /\Ed =] OE

1 W A3 %58 93| community, chat, talk, friends,

PCF2: Balance

74]01‘4 -HL;G ol }\—174]7]_

E83] HeFE o] | damage, chance, balance, find,

PCF3: Contents

PCF4: Suspense

PCF5: Abuse

PCF6: Waiting

;}@3 ‘;:'i,;}"l R vehicle, weapon, map, mode -
AL T3 AA7F AFS AYEdolE = | huge, tedious, far, loose, -
Egiﬁikl‘% “f AHEARE AR S, ﬂ]%] report, hack, cheater, ban, -
HIELA] Wy AzEow ola AY Fao]

waiting, long, alone, time, ‘-

A g7)A
AY 2XE ZA) ]
PCF7: Bug (: A bug, improve, error, care,
A I Ao A |1l o) 2= X€A
PCF8: UIJUX %I Z]]:— Aol 28 A TR A9 direction, button, screen, ‘-
PCF9: Customizing AL W = A AXEwlo]A QA FZ=|skin, cash, box, customize, -
PCFI0: M, 2 E o] & 24397} ofol AA ot
Optimization A A8 ping, lag, base, server, ram,
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Jﬁﬁ:(PCF Player Complaint Factor)”2 ™ gt}
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% 3 w2 WEE =95= 107] B
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AR} 71915 <3 67 2t B4 1o
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&

PCF10,]

= [TotalPlaytime, 2WeeksPlaytime,
NumTitlesOwned, SteamPurchase,
PaidForPUBG, NumReviews, VotesUp,
VotesScore]
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S AHCERH 149 oy AY F#lo] 7159
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At Fg o] @t Alole] 7|3hE 7]5Eke] el
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)= 7 ] 7‘% 213 = (baseline hazard)E e
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25T

(E 7) Cox 2& F=2 Z1
Model 1 Model 2
Coef Exp(Coef) Coef Exp(Coef)
Player Complaint
0.0218
PCF1: Social 1.0221
octa (0.0308)
0.1000™"
PCF2: Balance 0.0175) 1.1052
0.1194™
PCF3: Contents (0.022) 1.1268
0.2024™
PCF4: S 1.2243
uspense (0.0266)
0.1020™"
PCF5: Abuse ©0.0227) 1.1074
-0.0084
PCF6: Waiti 0.9916
aitmg (0.0301)
0.0732"
PCF7: B 1.0759
ue (0.0298) >
0.0516"
PCF8: UJUX 0.0265) 1.0529
5
PCF9: Customizing (0(?0(175 65) 1.0741
PCF10: Optimization (0(.)6()272(;()) 1.0726
Playtime
0.0001"" 0.0001"
TotalPlayti 1.0000 1.0000
otailaytime (0.0000) (0.0000)
-0.0003"™" -0.0002™"
2WeeksPlayti : )
ecksPlaytime (0.0000) 0.9997 (0.0000) 0.9998
ESD Platform Use
-0.0010™" -0.0003
NumTitlesO 0.9990 0.9997
umTitlesOwned (0.0002) (0.0002)
-0.1349™ -0.1286""
SteamPurchase 0.0153) 0.8738 0.0212) 0.8794
01227 -0.3898""
PaidForPUBG 0.8845 0.6772
aidor (0.0378) (0.0427)
0.0118™ 0.0101™"
NumRevi 1.0119 1.0102
umiseviews (0.0007) (0.0014)
-0.05717 -0.0746""
\% : )
otesUp (0.0073) 0.9445 (0.0229) 0.9281
0.1742 02196
VotesS 1.1903 0.8029
olesscore (0.2990) (0.0532)
Likehood ratio test 175.0™ 562"
#Observations 31,850 31,850
# Events (player churn) 26,754 26,754

*p <0.10, **p <0.05, mp <0.01; Standard errors are in parentheses.
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Estimate Customer Churn Rate with the Review-Feedback

Process: Empirical Study with Text Mining, Econometrics,
and Quai-Experiment Methodologies

Choi Kim" - Jaemin Kim™" - Gahyung Jeong - Jachong Park

Abstract

Obviating user churn is a prominent strategy to capitalize on online games, eluding the initial investments
required for the development of another. Extant literature has examined factors that may induce user
churn, mainly from perspectives of motives to play and game as a virtual society. However, such works
largely dismiss the service aspects of online games. Dissatisfaction of user needs constitutes a crucial
aspect for user churn, especially with online services where users expect a continuous improvement in
service quality via software updates. Hence, we examine the relationship between a game’s quality manage-
ment and its user base. With text mining and survival analysis, we identify complaint factors that act
as key predictors of user churn. Additionally, we find that enjoyment-related factors are greater threats
to user base than usability-related ones. Furthermore, subsequent quasi-experiment shows that improvements
in the complaint factors (i.e., via game patches) curb churn and foster user retention. Our results shed
light on the responsive role of developers in retaining the user base of online games. Moreover, we
provide practical insights for game operators, i.e., to identify and prioritize more perilous complaint factors
in planning successive game patches.

Keywords: Review-Feedback Process, Customer Churn, Game UserSatisfaction, Cox-harzard model,
Quai-experiment
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