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Determinants of the Customer Churning Behavior:
the US wireless telecommunication industry

Student : Hung-Chieh Ko Advisors : Prof. Yinchan Tang, Edwin

Institute of Business and Management
National Chiao Tung University

ABSTRACT

The US wireless commuhication, industry has been one of the
fastest-growing businesses in:recent years: As.the market gradually saturates and
the competition is intensified, the enterprise: faces the problem of customer
churn seriously. Under such. fiefeereompetition, the customer retention has
become the major concern.. The goal of this study is to understand the customer
churning behavior. For the enterprise, if it can effectively reduce the customer
churning behavior, it not only enhances the enterprise profit, but also helps to
save the cost of expenditure. It is the key in managing the company for the

long-term.

Based on the binominal logit model in discrete choice theory, the paper

develop a churn behavior model which estimates the probability of customer

churn associated with service variable ~ economic variables ~ use variables and

customer demographics. The study results in some generalized outcomes which
can be applied to wireless service providers in forming strategies of customer

churn management and customer retention.

Keywords: customer churn ~ binominal logit ~ customer retention
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2.2.3.1 % %

Bolton and Bronkhurst (1995)% {5 &+
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PRt ISPHEH AR BABAE R S L SIE RO
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ﬁ°@€§*(%Mﬂﬁszf i n%’m; LA

Bl P
4

)<

HELLMTLPR M EBEIGRE A LR L i
14831 % R & #HAE Mﬁﬁﬁﬁﬁﬁﬁéﬁfwﬁﬁﬁi%%?ﬂﬁﬁ
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b oBEy e 0 LA (2002)10 % A v SRR & R
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EH G PREF DA R m%ﬁigi&ﬁﬁki& WA A DR
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Chih Ping Wei & +~ (2002) 12 i—%ﬁﬁfiﬁf#ﬁ-‘\ » B g B m?/"c
NP DT RS P Bl BTG REER Y oo HF
#.(contractual data)frid 3 FAP w(call details) s A# > * BiE#
) 7 m& TRV R AT NP oK o F ZIRBETERE
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type) o i P wmejp M g8 > ¢ 7 # * pF R (minutes of use) > i@
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S Es Sk
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nj>
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%% > (unobserved part, &) °

s,) =V, +&, (1D

> n

U,=U(Z
SNBAEL ER AL B F > v ud JRA gt RE LA RN A g
REPJEED D o o or A
(12)

Pn,churn = Pr(Uchurn n Unochurn,n)
Pr(Un churn n, nochurn) Pr( n, churn n churn > I/n nonchurn + 8n,nonchurn)

= Pr( gn nonchurn n ,churn < I/n ,churn - n,nonchurn) ( 1 3>
_Pr(g < n,churn - I/n,nonchurn)
iﬁ ( 1 3) ;\: LA %’ (C,‘* = gn nonchuinfgn churn KFR;{Q'\IOgl Stlcl”\ ﬁo r
e
F(e¥)=—— (14)
1+
PIT S0 AR i 2
chnurn
Pn,chrun = Vv ( 1 5)

e churn + eVnonz‘hurn

¥ e ik b

%ﬁ&éﬁgﬁiﬁ’ﬁﬁlgi:aéﬁ
(binary choice){#im™ » RIAE £ E # 5 & Fren s & Pox* (V)%
o+ V ‘:1 a i F" ﬁ: g'{ ’;?F' lvgﬁ * /;:-L LJ{ Bi:;’ﬂ Pﬂ %\' ‘H";\',{? I/n,nonchurn El] é’ 0 °

R % (14)sz E

a+V,

e
l+e

(16)

a+V,

n,churn — g

B A A Mt 3B EAET TV =8y 0 PIF(15)F e H =

a+p'X,

e n
n,churn = 1 + ea-}-ﬁ'Xn (17)
1
n,nonchurn = 1 - IDn churn — 1 + ea+ﬁ'Xn (18)
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d £ 156 & Fae o RypiE ~ A GVEE > R E
B Bce 5P RIRBAE LR G nA e L5 EE 9 AR
”#&xﬂiﬁmfﬁ?& RN S SN GNE SR R

S e s BTAA B2 B R enT S i R H 3 il A B
/é?‘%i': FEERB S R ATEG S TS T

én\ﬁ)

BTk AT BRI 2R HRAERZTE NS Fhc P E
Z 3 logittest o H B & 40T

% 16 = 78 logit sV A #75 %

% ¥ b e TRz Pig
¥ #ic 0.1502 0. 0326 <. 0001™
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Interval Variables Explanation

ADIMOU Billing adjusted total minutes of use over the life of the customer
ADJQTY Billing adjusted total number of calls over the life of the customer
ADJREV Billing adjusted total revenue over the life of the customer

ATTEMPT_MEAN

Mean number of attempted calls

ATTEMPT_RANGE

Range of number of attempted calls

AVG3MOU Average monthly minutes of use over the previous three months
AVG3QTY Average monthly number of calls over the previous three months
AVG3REV Average monthly revenue over the previous three months
AVG6MOU Average monthly minutes of use over the previous six months
AVGOQTY Average monthly number of calls over the previous six months
AVGOREV Average monthly revenue over the previous six months
AVGMOU Average monthly minufes of use over the life of the customer
AVGQTY Average-monthly ntimber of calls over the life of the customer
AVGREV Average monthly revenue over the life of the customer

BLCK_DAT_MEAN

Mean numberiof-blocked (failed) data calls

BLCK_DAT_RANGE

Range of number of blocked (failed) data calls

BLCK_VCE_MEAN

Mean number of-blocked (failed) voice calls

BLCK_VCE_RANGE

Range of number of blocked (failed) voice calls

CALLFWDV_MEAN

Mean number of call forwarding calls

CALLFWDV_RANGE

Range of number of call forwarding calls

CALLWAIT_MEAN

Mean number of call waiting calls

CALLWAIT_RANGE

Range of number of call waiting calls

CC_MOU_MEAN

Mean unrounded minutes of use of customer care (see
CUSTCARE_MEAN) calls

CC_MOU_RANGE

Range of unrounded minutes of use of customer care calls

CCRNDMOU MEAN

Mean rounded minutes of use of customer care calls

CCRNDMOU_RANGE

Range of rounded minutes of use of customer care calls

CHANGE_MOU Percentage change in monthly minutes of use vs previous three month
average
CHANGE_REV Percentage change in monthly revenue vs previous three month average

COMP_DAT_MEAN

Mean number of completed data calls

COMP_DAT_RANGE

Range of number of completed data calls
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COMP_VCE_MEAN

Mean number of completed voice calls

COMP_VCE_RANGE

Range of number of completed voice calls

COMPLETE MEAN

Mean number of completed calls

COMPLETE_RANGE

Range of number of completed calls

CUSTCARE MEAN

Mean number of customer care calls

Customer care calls include any inbound calls to the company regarding
complaints, disputes or questions (IVR Interactive Voice Response calls

included).

CUSTCARE_RANGE

Range of number of customer care calls

DA_MEAN

Mean number of directory assisted calls

DA_RANGE

Range of number of directory assisted calls

DATOVR_MEAN

Mean revenue of data overage

DATOVR_RANGE

Range of revenue of data overage

DROP_BLK_MEAN

Mean number of dropped or blocked calls

DROP_BLK_RANGE

Range of number of dropped or blocked calls

DROP_DAT_MEAN

Mean number of dropped (failed) data calls

DROP_DAT_RANGE

Range of nuniber of ‘dropped (failed) data calls

DROP_VCE_MEAN

Mean number of dropped (failed) voice calls

DROP_VCE_RANGE

Range of number of dropped (failed) voice calls

EQPDAYS

Number of days-(age) of current equipment

INONEMIN_MEAN

Mean number-of tnbound calls less than one minute

INONEMIN_RANGE

Range of number of inbound calls less than one minute

IWYLIS_VCE_MEAN

Mean number of inbound wireless to wireless voice calls

IWYLIS_VCE_RANGE

Range of number of inbound wireless to wireless voice calls

MONTHS

Total number of months in service

MOU_CDAT_MEAN

Mean unrounded minutes of use of completed data calls

MOU_CDAT_RANGE

Range of unrounded minutes of use of completed data calls

MOU_CVCE_MEAN

Mean unrounded minutes of use of completed voice calls

MOU_CVCE_RANGE

Range of unrounded minutes of use of completed voice calls

MOU_MEAN

Mean number of monthly minutes of use

MOU_OPKD_MEAN

Mean unrounded minutes of use of off-peak data calls

MOU_OPKD_RANGE

Range of unrounded minutes of use of off-peak data calls

MOU_OPKV_MEAN

Mean unrounded minutes of use of off-peak voice calls

MOU_OPKV_RANGE

Range of unrounded minutes of use of off-peak voice calls

MOU_PEAD_MEAN

Mean unrounded minutes of use of peak data calls

MOU_PEAD_RANGE

Range of unrounded minutes of use of peak data calls

MOU_PEAV_MEAN

Mean unrounded minutes of use of peak voice calls
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MOU_PEAV_RANGE

Range of unrounded minutes of use of peak voice calls

MOU_RANGE

Range of number of minutes of use

MOU_RVCE_MEAN

Mean unrounded minutes of use of received voice calls

MOU_RVCE_RANGE

Range of unrounded minutes of use of received voice calls

MOUIWYLISV_MEAN

Mean unrounded minutes of use of inbound wireless to wireless voice
calls

MOUIWYLISV_RANGE

Range of unrounded minutes of use of inbound wireless to wireless voice
calls

MOUOWYLISV_MEAN

Mean unrounded minutes of use of outbound wireless to wireless voice
calls

MOUOWYLISV_RANGE

Range of unrounded minutes of use of outbound wireless to wireless
voice calls

OWYLIS_VCE_MEAN

Mean number of outbound wireless to wireless voice calls

OWYLIS_VCE_RANGE

Range of number of outbound wireless to wireless voice calls

OPK_DAT_MEAN

Mean number of off-peak data calls

OPK_DAT_RANGE

Range of number of off-peak data calls

OPK_VCE_MEAN

Mean number’of off-peak voice calls

OPK_VCE_RANGE

Range of numbef-of off-peak: voice calls

OVRMOU_MEAN

Mean overage minutes.of use

OVRMOU_RANGE

Range of overage minutes of use

OVRREV_MEAN

Mean overage revenue

OVRREV_RANGE

Range of overagerevenue

PEAK_DAT _MEAN

Mean number of peak data calls

PEAK_DAT_RANGE

Range of number of peak data calls

PEAK_VCE_MEAN

Mean number of inbound and outbound peak voice calls

PEAK_VCE_RANGE

Range of number of inbound and outbound peak voice calls

PLCD_DAT_MEAN

Mean number of attempted data calls placed

PLCD_DAT_RANGE

Range of number of attempted data calls placed

PLCD_VCE_MEAN

Mean number of attempted voice calls placed

PLCD_VCE_RANGE

Range of number of attempted voice calls placed

RECV_SMS MEAN

Mean number of received SMS calls

RECV_SMS_RANGE

Range of number of received SMS calls

RECV_VCE_MEAN

Mean number of received voice calls

RECV_VCE_RANGE

Range of number of received voice calls

RETDAYS Number of days since last retention call
REV_MEAN Mean monthly revenue (charge amount)
REV_RANGE Range of revenue (charge amount)
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RMCALLS

Total number of roaming calls

RMMOU Total minutes of use of roaming calls
RMREV Total revenue of roaming calls
ROAM_MEAN Mean number of roaming calls
ROAM_RANGE Range of number of roaming calls

THREEWAY_MEAN

Mean number of three way calls

THREEWAY_RANGE

Range of number of three way calls

TOTCALLS Total number of calls over the life of the customer
TOTMOU Total minutes of use over the life of the customer
TOTMRC _MEAN Mean total monthly recurring charge

Monthly Recurring Charge is the base cost of the calling plan regardless of

actual minutes used.

TOTMRC_RANGE

Range of total monthly recurring charge

TOTREV

Total revenue

UNAN_DAT_MEAN

Mean number of unanswered data calls

UNAN_DAT _RANGE

Range of number of unanswered data calls

UNAN_VCE_MEAN

Mean number of unanswered voice calls

UNAN_VCE_RANGE

Range of number of unanswered voice calls

VCEOVR_MEAN

Mean revenue of voiee overage

VCEOVR_RANGE

Range of revenue of voice overage

Class Variables Explanation
ACTVSUBS Number of active subscribers in household
ADULTS Number of adults in household
AGEl Age of first household member
AGE2 Age of second household member
AREA Geographic area
ASL_FLAG Account spending limit
CAR_BUY New or used car buyer
CARTYPE Dominant vehicle lifestyle
CHILDREN Children present in household
CHURN Instance of churn between 31-60 days after observation date
CRCLSCOD Credit class code
A represents best rating, Z represents worst rating
CREDITCD Credit card indicator
CRTCOUNT Adjustments made to credit rating of individual
CSA Communications local service area
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CUSTOMER_ID Unique tournament specific customer ID for scoring purposes

DIV_TYPE Division type code

DUALBAND Dualband

DWLLSIZE Dwelling size

DWLLTYPE Dwelling unit type

EDUC1 Education of first household member
ETHNIC Ethnicity roll-up code
FORGNTVL Foreign travel dummy variable
HND_PRICE Current handset price

HHSTATIN Premier household status indicator
HND WEBCAP Handset web capability

INCOME Estimated income

Indicates the estimated household income. Premier Estimated Income is either self

reported or estimated based on a variety of demographic factors.

INFOBASE InfoBase match

KIDO_2 Child O - 2 years of age 1n household
KID3_5 Child 3 - 5 years of age i household
KID6_10 Child 6 - 10 years of age in household
KID11_15 Child 11z 15 years of age in household
KID16_17 Child 16=.17 years-of age in household
LAST SWAP Date of last phone swap

LOR Length of residence

MAILFLAG DMA: Do not mail flag

MAILORDR Mail order buyer

MAILRESP Mail responder

MARITAL Marital status

MODELS Number of models issued
MTRCYCLE Motorcycle indicator

NEW_CELL New cell phone user

NUMBCARS Known number of vehicles

OCCU1 Occupation of first household member
OWNRENT Home owner/renter status

PCOWNER PC owner dummy variable

PHONES Number of handsets issued

PRE_HND PRICE Previous handset price

PRIZM_SOCIAL_ONE |[Social group letter only

PROPTYPE Property type detail
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REF QTY Total number of referrals

REFURB_NEW Handset: old or new

RV RV indicator

SOLFLAG Infobase no phone solicitation flag
TOT_ACPT Total offers accepted from retention team
TOT_RET Total calls into retention team

TRUCK Truck indicator

UNIQSUBS Number of unique subscribers in the household
WRKWOMAN Working woman 1n household
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