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Abstract

Through the research on the historical data of China Unicom’s customers, the article attempts to
analyze the impact of various factors on customer churn, and further explores the correlation be-
tween these factors and customer churn through logistic regression and survival analysis models.
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Using description analysis and model analysis, the impact of different levels of each factor on cus-
tomer churn was studied, and the situation of customer churn was mastered, thus providing tar-
geted recommendations on how to effectively prevent the loss of Unicom customers.
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Figure 1. The number of customers of mobile communication company from 2011 to 2015 (unit: 100 million people)
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MF 11 2014 F=FZERNEEEEREE, eV, PE®EZ). FEBOE, JEBEE
2014 4 J& MW A 6414 12,75, 2846.8 12, 716.3243.9 12, 7T, M A1 12504.7 42,70, Herb #8355 E 51.3%.
[F] 2013 4EAHEL, 2014 4F = Kz & i B ON IR S . 128 7 & J51H, 2014 SR E s H N 8 147,
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Table 1. The comparison of main operation data of three operators in 2014
# 1. ZRITER 2014 FXESEHIBLLER

Al 4 MIEBEIRAUZLT) BIEERARK R Al (12 78) BEFH) MEPERKE
T E#2 3 6414 1.8% 1094 8 4%
SRIESER 3243.9 0.9% 177 1.86 0%
SHEEEES ] 2846.8 3.5% 121 3 6.4%
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KRBT, FTPE EE TARRCR O A IR . H A 2 7 i R B0 ) @ w5+ iz, b
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LR I S S, (HR A ke, MAh, RELREFHRIA Logistic [A1JA[4]1A1 AT
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B, AR Z R BRI AAE DA A S, @5 iR T IIZ R Bl AR A= 77
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TR P AR R . A BRI AR P — 2R T R R AR & .

N REA R ) A S, RIUTAIER R, R, R iR B A A IR IR
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Figure 2. The survival function of all samples

2. EWHEREFRY

N, FATEES SRR R A, TR, RO e B SRR IS B
WM PR S A ER AT, Wk 3 Fs.

0.0 04 038
0.0 04 038

fil I H % fl I H %

Figure 3. The survival function of package amount and change behavior
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Figure 4. The survival function of service contract and associated purchase
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Figure 5. The survival function of group user
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Figure 6. The survival function of extra call duration and extra traffic
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Table 2. The structure of months of lost customers
= 2. REAPERB#ERE

i H % N D/ i b
3AHUTF 334 8.58%
3~6 H 139 3.57%
6~12 700 17.98%
12~24 A 2721 68.88%
24 AU 0 0%
Table 3. The analysis of package amount and change behavior structure of lost customers
3. MARBPERSTMUTITAGERIH
i E KF i~k i b
96 JLLAT (1) 3799 97.56%
EREH 96~225 Ji.(2) 90 2.31%
225 7L E(3) 5 0.13%
B (1) 49 1.26%
A Eed() 3845 98.74%
3) WK SRR SEA AR S5 & 273 M
Table 4. The analysis of package amount and change behavior structure of lost customers
A RERBPRBEMEMARS SNSRI
S EE A KF WP Akt
A IE55(0) 3859 99.10%
R K [F] Fsf 9/ B — T (1) 15 0.39%
[ sf o/ 2 B T3 (2) 20 0.51%
21T (1) 554 14.23%
WA REZET(0) 3340 85.77%

ik K 4, AT LUE R T R AR AR I IBCE RS s iR S5 i R T, [ E TR A e AL 5%

A IR, & T BFRAER 99.10%. FAEZITIRGELANES & T BFRAEH 85.77%.

4) PSRRI S5 3

Table 5. The analysis of the business structure of lost customers
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RN N/ i B
() 509 13.07%
A2(0) 3385 86.93%

giik: MR 5, AR LUE A PR B R R AR AR R BN S R, b T R R

86.93%:.
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Table 6. The analysis of extra call duration and extra traffic of lost customers

& 6. MERPFIMRIERHCHEINRE S

HE AR K TR # i b
0 2202 56.55%
WHMETER
1 1692 43.45%
0 3514 90.24%
BAMAL L
1 380 9.76%

1w IR 6, AT LA HEEsMEER KIS, A RAELFREEN K K TFENTFERENE
EHEEN K S EAZ, TRPUMNAET S, AP RAFEETERGRIERNASHRENE .
4, 1RBI R
4.1. BB RIS 4T

B, i E A BGER S B ERRE —AN RAN BRI R . AT eI A B2 B Bl AR 5517k &
PR e A, FRATTRE B 2 AR EE R Zh e, BEMLIT RS 1 70% A IZR4E, A& 30% illik
£ SPNGRAER FIB AR R A3 45 5, BIEMIEh R? )y 0.335. Sl ghdE @ M il S 80t F

Table 7. The logistic regression analysis of influencing factors of lost customers
7. APRENEOERIZBER)IASH

ESE L4/ ZHhit PRiEiRZ VN p-{&
A PRI 3.996 0.193 20.666
BREH -1.218 0.162 -7.523
CIUSRRINENS —0.0003 0.000 -4.313 -
WO -0.001 0.000 -7.005
BTN -1.151 0.3048 -3.777 -
ssE4 -1.730 0.1073 -16.121 -
IR T -1.972 0.1765 -11.173
LA -1.794 0.1072 -16.739 -

7 0.001 B MK

WRIEZE 7 B EREE R, BATAT LA BT iR A B0 2 i Ok RS2 242 2 2 1) (P-MEL < 0.0001), M
HPTA iR 22 B s R UA R TH R 9, Wil 1) AP ISR A BERSA0 s, & 7 Tk mT fE ks
/No 2) TR S5 4R B A R A A0 BT TR IR AR R 1% o R D S e 8 AR 7T B G P A vk
%, FRURIBEREOR. 3) EBGEMRSS T, W) ESSRER SV AT A RmBE ik, BS
AEFERREREDNEEHLL, BUod B8 SWHE RO RENEER. 4) 5 &L IR K
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T BRI A, FRATEART N TR AE, SR AR B s AT T, TS AR

Table 8. The prediction results of logistic regression analysis
5z 8. BB EIATUNLE R

T 0 1 #it
0 262 54 316

1 274 903 1177
it 536 957 1493
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Figure 7. ROC curve
[ 7. ROC #h%%
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4.3. COX t&#&!

AT COX &5 LU AL & R 25 A F A Bl (AR 008 RAMSERL A3 1 [6], 25 R4k 9 Fiom

M 9 FTLLE R, B (0 T A8 S AE B /K8 0.001 RN R E M. ERE/KF N 0001, &
BEHL. BOMNEIE K, BAMNLE. SURITA. IRBEEL. RBIEE, ERHPSE 7 ABERNEERE
BN E, 5% FRARREIAHKKE R, BN 8 5. HEBESHN 96 JuLL T 1 P I mT gedk 25l &
96 | 225 Ju Al 225 JELA L P ) 1.96 £5F1 10.81 fiF; %5 7 WA I B4 WAL S IR B G I K R 1 mT g
PERTERENOE REEN KK 1379 ff; AP RABETERNEESRERANTTRIERNTERENE
TR 2.66 5 RECEAT TR IR 2 SCEAT AR 1779 {5 ToHRS A LR ] getk 2 A k%5
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Table 9. The parameter estimation and test results
9. SHHITLIRKEINEER

Sl s K ST (B) Exp(B) Exp(-B) PRz P-{
2 —-0.673 0.510 1.960 0.109 .
BRED
3 -2.381 0.093 10.810 0.448
WANE IR K 1 -0.321 0.725 1.379 0.035
AN 1 —0.979 0.376 2.661 0.057
HUBAT R 1 —-0.576 0.562 1.779 0.144
i & ] 1 -1.135 0.321 3.112 0.0496
1 —2.096 0.123 8.130 0.259
PRSP
2 —1.842 0.158 6.310 0.225
LEHF 1 -0.668 0.513 1.950 0.050

7R 0.001 BEMEAKT.
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