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Recently, various spam calls and messages targeting mobile phone users have been continuously increasing.
As the types of spam are becoming diversified with increasing frequency, it not only causes considerable
inconvenience to mobile users, but also becomes a risk factor in information security and financial
accidents. Telecommunication companies have developed and distributed spam filtering apps, and mobile
users are increasingly interested in spam blocking and spam information sharing services. Nevertheless,
there have been behaviors that do not use or stop using spam filtering apps. Therefore, it is important for
companies and organizations, which need to increase the usage rate of spam filtering apps, to diagnose
the use status of spam filtering apps and to analyze how customer churn occurs. This study compares the
usage patterns of spam filtering apps between users and churners, and identifies the characteristic
behaviors of churners. In particular, by analyzing the big data of app usage log, we derive the factors
that affect the increase in churn rate. With the results of this study, it contributes to establishing a safer
mobile phone environment by preventing customers from churning and activating the use of spam
filtering functions.
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10 11

1.5BS
2.SPP 0.497
3.RPP 0.015| 0.013
4.ISP 0.091] 0.183 | 0.033
5.NMR 0.041] 0.009 | 0.011] 0.003
6.SMR 0.185| 0.050 | 0.011| 0.010| 0.264
T.NCS |-0.028 | 0.014 | 0.023 | 0.003| 0.495| 0.196
8.5CS 0.016 | 0.012 | 0.013| 0.005| 0.204 | 0.202 | 0.213
9.NCR 0.046 | 0.029 | 0.013| 0.005| 0.338 | 0.180 | 0.293 | 0.131
10.SCR | 0.065| 0.043 | 0.010| 0.004 | 0.299| 0.247 | 0.227 | 0.175| 0.482
11.CfgM | 0.017 | 0.014 | -0.003 | -0.001 | 0.015| 0.052 | 0.077 | 0.039| 0.215| 0.193
12.CfgH | 0.011| 0.036 | 0.013| 0.012]-0.049 |-0.018 | 0.002 | -0.019|-0.106 | -0.108 | -0.456
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(Table 4) ZX|AE 27|24 Z1}
Model I Model II
(BC) (BC-Regularized)
=9 s 3|7 A s p-value 3|7 A5 p-value
SBS 0.0231n.s. 0.5390 0.0231n.s. 0.5390
SPP 0.5294*** 0.0000 0.5294*** 0.0000
RPP 3.6982%** 0.0000 3.6983""* 0.0000
ISP 1.8410"** 0.0000 1.8419*** 0.0000
NMR -0.3792*** 0.0000 -0.3792*** 0.0000
SMR 0.3720%** 0.0000 0.3720*** 0.0000
NCS 0.0348*** 0.0000 0.0348"** 0.0000
SCS 0.8676*** 0.0000 0.8676"** 0.0000
NCR 0.0832%** 0.0000 0.0832*** 0.0000
SCR -0.2769*** 0.0000 -0.2769*** 0.0000
ConfigM 0.0878*** 0.0000 0.0878*** 0.0000
ConfigH -0.0167*** 0.0000 -0.0167*** 0.0000
Robust Error Yes

#**: p{0.001, n.s.: not significant, FEWF: Is leave (]2 9J%) BC: Box-Cox Transformation
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