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Abstract

The number of online video users determines the revenue of online video service providers, and
how to effectively reduce the customer churn rate has become the focus of online video businesses.
Taking the online video customer churn data published by Hejing Community as the research
sample, using R software to descriptive statistics of the sample data, and combining different ex-
planatory variables to make a comparative description and analysis of the survival time. Then,
build a Cox model for the variables in the sample data, and find that Customers with “no TV sub-
scription, no movie package, average bill in the past 3 months (15~30 yuan), number of calls to the
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center due to service failure (0), an average download volume of the past 3 months (above 40 GB)
and an average upload volume of the past 3 months (above 3 GB)” are less likely to churn and sur-
vive longer.
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1. 518

BEE B R 1)k g, #A 2021 4 12 H, RE M RIEIE 10.32 14, BB & 21K 73.0%
[1]. fEAKR, FEHEE BRI Ml R AL, 2B ARWMIEMA, ©rDOCRRE M R
%, BRECPR AR, FRETFHL. FRERALS, AT LRI 5E s B . 25 Ea R R[22 BN SeAHE
R R R B3 1 P B4 AT A 3 Bl 145 O S B 5 B At O P 4%, BB e 2k LR
E T, AENLAS B XU AE e EAA B b se IURL =R . e giit, #iE 2021 £ 12 A, £
RIESH, WA SRS F A FH 28 9904 94.59%F1 90.5%, FH /1 ¥k /) wilik 9.75 12411 9.34 12[3]. M
LERATT A AR O, AR R Z (A E G WAL e 4, TG T8 2 10 F P R % 0 28 A5 i
FHEMEZEER. TR, RECHE P RIS AR 4 2R P RO R 5~6 £5[4]. FTLl, ZIRBEZ R
Py AMUEH BRI R, BEREEF AR . &P RR BN A A% O R, G 2
R A B ORG E 14D 1) R AR AR F

AR AR B U S AT R R TS SRR R AT, PO B AR IR, I
RNHTRAIFE R, AE R e R R 5, DUREMBRIRE S g B4 a2 7 i
RO R BRI TT, 5K TAE 5] 45 A& MEBURAL RE L 5%, AT C5.0 PSR SLARI TN 2 R R, %
B AT USRS 77 28 P R PR BLEAT 2 b AR A 0%, BRI arh R e %, £ TR
AT DA B AV R AT RESR D B R S . KBS SR [6 ] ARAT LR B S T, Jilid AP R EVES
DB YETRE, K EYEAIRIE A —, SRS BN R B P IR R TUE AR, T R E LR &
FUARK 3N HIRIIARE, TEVEAL S S A BUF R . B B RS [R50 1) 2 2 AL FHE &
ST, X TAEAR G R TN A T B, 8 one-hot Zafith Ak B 55 5 P Bt 2 A B0 2 P
DAEE S TR B ), SR H T HE S [ G A AN S A N R V0 22 2 B AL AT i, SOt S 1
BRLAG R e 1 PRI R, R 2 B A B R M R [ RN 2 K/ T AT L. Monica 45
(814 A 2T~ B A 22 I 4% (1) 2 P IR R TR AR Y, S T4RAT & P AL T, BUAS B AR, (AR
WL R M TR R S8, BaEE, WS R, B, WS AEEE, ekFEs
TR e 5k EL SR 28R 1 SR AT 2 PR R TR, G T G v 2 I B 1 VR [9]

[ Y AN 5 S 2 I IR IR TR T IR TS, AHIC T AR P i e BRI i, T 1
KRAE R HT . A SCilREIE B AEAE /b ) Cox RS X 48 AT P I FH A6 A7 1) Rl o Tty DLIB B
BAE P NN BRI 52 B R, RS 2P I I 18] DL S A IR ELAR DR 28,y X R A0l 55 1 5 41
IR R ) 2
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2. Cox tRBIE 1Y
2.1. 5

A A7 TR [LOT A2 H8 B UL I PR BF ], 42 2R 28R AR 1 H D R U B B fa — MM S0 3%, — A5
t RN, BRI RE, BUEKT 0, AR MERR B R B DL XU B BOR A B 1R 4 AT
REENE o
A A7 R % (survival function), # F SRR, RAMAREAFR R TR ¢ (HER, id:
S(t)=P(T>t)=1-F(t) (1)
Horb, FORIE MRS T 0%, HAEt=0m, St)=1, t=ocoltf, S(t)=0.
M=% i i # (probability density function) X I %5 FE ek %, Z ek B IR N2 e 2k, FEAR (RTINS [A]
B BET R LU BRI BE T I AR SR A 35 v D P i 24k, eR R A 2R
N .
faF"mNIWE@umwﬁmj
At—0 At
fE R i ¥ (hazard function), A NRUGER%. BRIEIZET 3. FET-RRE . SKMIET R, BRRE,
FE b Ze SR BUR AR AT W B SR AR T R B, D
A (t) = tim P(t<T <t+AT>1) f(t) )
At0 At S(t)
Forbr, S()RLEAFRREL ()M L RHL
M@, ATLAEH, S f)RI< R AT LLE N

(1) =exp{-[;h(t)ds] C)

@

2.2. Cox {=58Y

Cox fA[11]4 4~ Cox L@l XA, 2l EE R K Cox fE— L L FHEH . Cox %! H
THERILEA EMSERARRAL, XS & SEOEAT b THN AR € 741 (s, P AR NS
A A [12]. HEATE T

h(t,T)=hy (t)exp{X "5} )

X, ho(t) 2 — A RIMREAR S X Jo eI R e X% i i (baseline hazard function), g [IHFR%, X Z&Hi)E
i, HIPMEE. BT Cox BEAYMIMBR L, BTN TG A2 5 10 e B ok 5 7E B[R] 5 B A B oR 4 ho A IE
b, MMIATREE hy, NAERAEF RS, SHLEE, R AR ECN:

S(LT) =S, ()" (6)

o, So(t)Jy t B ) (1 o A A7 R X
FE I [A] R 3 AN P AR B (R 3L [R50, AN RS, R B 5 vtk R P E e R LE 2 5 IR TE 0%, BREAE
AT EE 2R T AN B IS 8] PR AR Bl T 538 s 170 e e I R 5 NS BRI TR A G, SRR AR G K .
Cox B AR 824 B 1A T — ORI AR R B0, TOWLINXS 5 1 A5 IR 21t 400l 3 (el 2R ek Kk
PRI
h(t.X;) hy ()6, 6,

L (B)= - S @)
() Zj:tjztih(ti’xj) Zj:tjztiho(ti)ej Zj:t,-ztigj
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Horbr o) =exp(XT ), FWUMRS G2 HAHEARSL, T B 00 A B
L) =TIk (»=114(20)"
K@) S M HE A, X g R /54308 0, BARiEAn T

KA O E 5 g it

olnL(p)

op

=0

3. &F Cox BREIMMEIRE PR KD

3.1. BIERIFESHAA

®)

©)

ARSCAGE AR X TT (R X 28 MU P e e, 3% 72,274 25 USEH P diE . 20 1 Bt PRUAR BELKE 9%
BIASERIOREAMIER, B 547 71,893 NROBL SR B AT, Hrpifi k2 7 20 40,050 4, k% Sk
EEoh 55.70%. HRIEHT U 2 AR Bt U mT BRAS e, Il T RSB AL, REAHEER. dXK3 A
K RSP S5 o BRI 55 SR T IR Y 0 (R B i 2 3 AN H T R 8 (GB). i 2 3 AN P A% & (GB).
FTRRERK RETER 8 MEBEAT T RENRRAE L BUETEE RN 1R,

Table 1. Description of research data

=1 MREEREA

A A w4 VEAH A Y HVE
R, A% e R L
BRI 0-128 ﬁ@gf;@%@ﬂégﬁ
A VU 55 % K R RALB R
J N TN EMATE WA, KRk WS 5 H 55.70%
RETREN R T, KT T 1 81.52%
EEAHEER TEHTE HHEELR, RAHMER RAEHVEZSH 33.41%
HANTG, R, RN
N EMAE: 0~15 6. 15~30
53 A
HEIEEE ema 0-406 . 30 R EZ4L, A
- L 37.61%, 54.85%,
7.54%
- GRS, A OANEMNA R
WHER o R 0-19 0 7. 0 KLLLFIAL, A5
o Ji Lk 83.49%. 16.51%
BRI, PN EMTE:
&% 3N HEY = 5 0~20. 20~40. 40 L\ =4,
T #E(GB) SR 0-ddls2 535 5 L 41.82%. 19.34%.
38.84%
BRI, AFCONEMATE.
HEIMATH o _ 0~1. 1~3. 3LAE=4, 4
- #£5(GB) R 0-4533 BIVTLL 34.64%. 26.19%.

39.18%
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3.2. fiREGt

IZH R B F B A B BEAT ROR MG, S5 S AN R 0 AR AR B ) A A N R OGS A 3 #
HEMR G BRI aG, RIS 2R RPN AR BEGT B RITH), REFEA D A2 . BEAL7 T4
THEREL NG eHIE SRR REAT X B b, Wil 1 FroR. AR ar DRSS T Bl o AL BT X I
ZLLE— ELARAERAT T AL A 2 T T, Ul WG AT IeF 8] T 55, 3 D) P AR P A A M R A AR T R AT
AL BRI, RAT T AL 2 P AR R B v, LSRRI R SEAR, T B AL e Y AR AT RE AR
e

T T T T

A A2 )

Figure 1. Survival curve of TV subscription or not

B 1 EEITHRBEMRE Fihk

H, 00— MR AR A B BRI T, SR 2 FoR. ARl LU BN i
MR AT RSB R  RAL — BAE A R BRI L2 b, WD TR — RS, %A
R ER S AR B — B TH R ER S B, S AR ER T TR &,
TURIITTREMESEAR, A R ERE T R AT RETEE &

A AE N (]
Figure 2. Survival curve of whether there is a movie package
B2 REEAESERNEFME
R, HFEIRER 775580 25 3 AN A K F-P- BB AR A7 IR (R O R2 I, 45 SR a1 3 o, Mrbrar AR
S| —ANBHMT R, 15~30 JuiX — 410 B 1 4eAE HAm P 24(0~15 JT)FI(30 Jobh B)X g2 b, #iE

DOI: 10.12677/0rf.2022.124146 1387 BE 51


https://doi.org/10.12677/orf.2022.124146

FLATRE 5%
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Figure 3. Survival curves of different groups of average bills in the past 3 months
3. gk 3INMAMEEERRSENE T

SRJE s AR B TR AR 55 SR W e B R B R ALK 2 B, G5 R n ] 4 o, AT DA
I 55 SR T e L w00 A B )3 — 4R 1 1 28 A ATl 55 % T P e (R KR (0 ) I — 4L
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Figure 4. Survival curves of different groups of call centers due to service
failures

B 4. FE AR SS K MM AR O B BN E] ST B RV R 2R

FehHh, R EE SRS % 3 AN H P N E (GBI [ e m, g5 a5 o, M
TR DUE B — 2B R R, 40 GB LA FIX—2H 5% B (1) SR 4R — BL7E FLAh B 4H.(0~20 GB)AI(20~40 GB)Xf
N2 1, 20~40 GB iX — 41X} B ) W5 2k — FL AR TE 0~20 GB X 41X} B 1414k LT, b B AT fr] Biof [
M&E, 40 GB UL bixX —#MAEF MR m, HIRE 20~40 GB 1IX—41, HJ5 &2 0~20 GB iXx—41. K,
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Figure 5. Survival curves of different groups of average downloads (GB) in
the past 3 months
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Figure 6. Survival curves of different groups of average uploads (GB) in the
past 3 months

B 6. d% 3NAFH L8 (GB)TRISIBME L

3.3. #EAUEIT R

IEH R BT BATX T RS S 7 Cox B, S5 2 fim. MAEARRT S P-ME/NT 0.001, &
FERE, UHHATA BRI R 2 — R AR R 1. VISR RS A 1) P, R
B 7 i 3 A HIK BCFME (15~30 JT)AM LAY ER /N T 0,001, PRI K 20 M A e s 1 k2 o MR A 2 2 W,
RIE 3 A H K H-PEAME30 Jobh b)) RIIRSS SR e AY A Ca R0 (0 TR BA_B)IX B ZE006T 7 4 2 B fil - 4
EONIE, T I e B 2H AT AR 7 A LU RRZH 00 P I 2 AU B K 3 2 3 AN A K BR-F 1 {E/(30 TG B L)
AR SR R A3 25 3 AN H K BSP 3441 (0~15) 0 A 1.309 15, R IR 5% 2 LT IR Y . R VAR (0 Yk PAE) BRI 2K
PR 2 PRI 55 R ST g Ao R IR (0 TR) Y 1.089 £ S ITIRIFAL. S EAHEEER. ©X 3 MHKE
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Table 2. Cox model results
2 2. Cox {RBILER

B3 BT R% exp(coef)  ArikiR P-{H SN
T [ AL -0.304 0.738 0.012  <0.001 T
REAHEER -0.641 0.527 0.013  <0.001 T
gk 3 A IKH-PH{H (15~30 T) -0.027 0.973 0.011  0.0138 B
. . A 0~15 76
2 3 A4 ATKESFEIE R0 ST L) 0.269 1.309 0.020  <0.001
IR 55 2 T P b B Y 0 (0 B L) 0.085 1.089 0.013  <0.001 FAMH: 0k
i3 3 AN T %k (20~40 GB) -0.184 0.832 0.018  <0.001
HAH: 0~20 GB
T2 3 /N HFE3Y T #HiE (40 GB LA L) -0.447 0.640 0.022  <0.001
% 3AHFH EAEE(1~3 GB) -0.413 0.662 0.016  <0.001
A 0~1GB
2 3N HTP EEE(BGB L) -0.571 0.565 0.022  <0.001
FEAT 4 R A6 06 <0.001

A (15~30 76). 2 3 N H T #i58(20~40 GB). id2: 3 M AT F#E @0 GB LA 1), i3 34 H
P18 A (1~3 GB). i 34N AP EAEE (3 GB PLE). 2 9 4 A RIBRHI (0 7k B )X B M
ST R R o, FRBIX AR B 20 T AR A AR L BRZEL 1 7 7 i 2 AR B /DN e R T ] FELAL D 98 2K
AT Be AR 0.738 fir, WA HESER IR K K2 L EE M 0527 £, i 2: 34N HIKE-FIE
(15~30 JT) IS KU f it 25 3 AN H K B -F-218.(0~15 70 0.973 £, i2: 3 N HFH F#E(20~40 GB)
H1(40 GB LA_E) itk RS 43 il 2ot 25 3 AN H 138 R4 (0~20 GB)ff) 0.832 £ 0.640 fi7, id 2% 3 4N H P
AR (1~3 GB)FI(3 GB LA_L) it 2k WU 43 il 2 ik 25 3 AN H Py A& 5(0~1 GB)# 0.662 f%. 0.565 1%

4, 4Eig

AL UL DX T IR 28 AL 7 R B A 9 FURE R, S AT 3k 120 #r, 285 2257 Cox
B, X SRR K AT REPEHEAT T, B EAS BIR £548

1) G5 A AN R AR AR A B A A I TR 00 LRI 0T, ACBIRAT ) FELRL 2 B3R 2 T e A B AT () L AR
FPRMG, B REERE SRR R A R E R R IR, EE 3 AR EMEAE 15~30 JT
IR AT RE R R A, PRI 55 R IGCTT I i e iR B AE O TR B2 P IO AR T REPELE O ORI, 12
3P T EEAE 40 GB LA LB IR AT REVE AR, 12k 3 TP Iy AR EAE 3 GB L& T ik
A RETER AR

2) Cox BRISE R EoR, 1E 5% w2 MK-F L, 1% 3 M AIKHE-FEME B0 Tt L) RIS KM
MU ARG IR ER(0 YR L E) IR AN AR B 5 AR MU i R IEAR G, 2T Bl REAHEER. dX
3N A KT (15~30 Jo). 12k 3 NP R (20~40 GB). 12 3 4N P T 8 (40 GB UL L),
ik 3N B RE(1~3 GB). 1% 3 M AR (3 GB LLE)X BN R 5% R R A .

i LIRS, SRR 55 8 AFAEAN R B R e 2k AF i g sk, Horh i I S BUH P ik 10 B
F VIR RIANTT BN AR S5 0 o A ik, BRATTIT R 2 00 75 7 I 2K - Cox AR XTI 55 7
TP RAEHEN CORVKIRAFAEE S H A . — T PR 55 7 2K AT DL V) QR IR L T A 3R 1R 22 4L
i L R B A R e — sV L JFTE AT MBS R, W1k A SR AR T e PR 22 DR 4 K5 53— U5 T
MR 55 7 T AL H Cox MR, R4 2B R E 7 BORE 45 A AR B BRI AR, o B 00 T
AR 55 P A2 AR R FEASI ()35 B2 P SRR DL, R AR U AT R0 557
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