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ABSTRACT

Purpose: The Purpose of this study is to develop a model for predicting agent churn group in the cosmetics
industry. We develope two models, pattern model and matrix model, which are compared regarding the pre-
diction accuracy of churn agents. Finally, we try to conclude if there is statistically significant difference
between two models by empirical study.

Methods: We develop two models using the part of REM(Recency, Frequency, Monetary) method which is
one of customer segmentation method in traditional CRM study. In order to ensure which model can predict
churn agents more precisely between two models, we used CRM data of cosmetics company A in China.
Results: Pattern model and matrix model have been developed. we find out that there is statistically significant
differences between two models regarding the prediction accuracy.

Conclusion: Pattern model and matrix model predict churn agents. Although pattern model employed the trend
of monetary mount for six months, matrix model that used the amount of sales per month and the duration
of the employment is better than pattern model in prediction accuracy.
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Figure 1. Distribute Courses of Cosmetics in China
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2.1 CRM(Customer Relaltionship Management)

71 CRM ¢17-% CRMOl st dubAel &9 Adr 52 sfdd that <d-+(Abbott, 2001; Parvatiyar and
Sheth, 2001), CRM A& 2 Agkol] th3t <35(Chang et al., 2002; Winer, 2001; Payne and Frow, 2005), #}AI¥
ggo gt A(Moe and Fader, 2001), 22X w3} 2 A o] digt AHKim et al., 2006; Ha et al., 2002;
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Hwang et al., 2004)5 TF¥ak okl A ol Faxfo] git}y. agld® S atal sPdE S TA0E ¢ A+
zroln 7] e}, 52 CRM 9752 F4AKHwang et al., 2004), A& A#(Fader et al., 2005), =8
(Peter, 2003) 2okl A F2 A ghry. A 574 F9 CRM Aol A A|A = o] CRMdl thgh A ojof A
= B2 Aeshd ofye}t Zr
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ol o

Table 1. Various Definitions of CRM

Authors Description

“CRM only as seeking customer retention by using a variety of after marketing tactics
Vavra(1992) that lead to customer bonding or staying in touch with the customer after a sale
is made.”

“An integrated effort to identify, maintain, and build up a network with individual
Shani and Chalasani consumers and to continuously strengthen the network for the mutual benefit of both
(1992) sides, through interactive, individualized and value—added contacts over a long period
of time”

in somewhat broader terms, also has a strategic viewpoint concerned with CRM.
He has stressed that attracting new customers should be viewed only as an
intermediate step in the marketing process and that developing closer relationship
Berry(1995) with these customers and turning them into loyal ones should be equally important
aspects of marketing. Thus, he proposed that relationship marketing be seen as
“attracting, maintaining, and — in multi-service organizations — enhancing customer
relationships”

“CRM comprises three major functional areas: Marketing, Sale, Services and Support.
These three components may be seen as the life cycle of a customer relationship
Kincaid(2003) that moves from marketing, to sales, to service and support. Indeed, IT and IS are
the other crucial components in supporting and maintaining these three functional
areas as well as the whole CRM process”

2.2 1801€34E](Churn Management)

aZeleg wejshs W oRe o) o] ofgdd ThgAo] YuAE A5 F i aelA ey
Fe RS B oldE AoATIE WS & Ak V9L ol E A S F ol TheAo] =2
AR A = AL (T F AL, olerbeAde] W2 aAoA JAME RS AlEshs §o PHlHE HES
Hopst 4= 9IthScott et al., 2006). o]&iL7& At (Voluntary) ©]&-}, HIZHE4 (Non-Voluntary) 02|
7 ARoE UE Silﬂk ofg& k= offrell theiX = AAbEdl Wt o7do] sttt B2 AgAlbEe] At
2 olee| Fatef 21 A8H4 (Demographical) HolE1E &3] ol9S <53}t Wei and Chiu (2002)% 7%
AlgH wlelelE Fal 7oK Contract)?h A2l (calling) oeh= F 7HA] frold 848 SAagleh. 22 1
A HolE = v ARIE AdAoleA Al BE A5 R AU)EEE AREt] ol e
o] &stal Arh(Hung et al., 2006; John et al., 2008). o|&5E flato] We Ag-E50] A9 A vlolE =&

f—s

CRM =9 =0l ¥

kel

A dlolE1 & o] &-38lo] o Zslara} G vlolEl S F3 CRMYA T 4 4 (Analytical
gl

Kim et al.(2006) 7405 E41 sAtel tiaf Alel|d5 a8k, LTV 28-S AlMste] 7 74 &
alal S AlEsel] 98 oAb AU (Decision Tree) 28-S o] €311t} John et al.(2008) 413 3|4
(Linear Regression)#} 3] AU (Regression Tree) L& il 213417 % (Neural Network)® #2 7|44 A
ALg-ate] Edo]y HolH M EE HAE3 T Hung et al.(2006)& o] FE Ao A 9] olgd o] gt A5
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2.3 RFM ¥H&

AAAESE 71 5 HlolEnteld flof 7]EA o' ol ARE-E= o] RFM W Eelth. RFMe] 7] 7id &
Bult and Wansbeek(1995)9l14 2 A71E 2l on, RFM W& 1] 92 B35ty 93 viAlg 7oz o
nht Z 2ol T Rl=7HRecency), drht A o Rl=7HEFrequency), drht el Fui #l=7HMonetary) 2=
Al 7 AxES 8 aA4E g

< ATHolA = REMe tigt 52 7]& dloJEe & RFM W2 ke $ dojguto]yd 71y 22 darg
=5 E5to] MRS A4S @3l AtHLiu and Shih, 2005; Kaymak, 2001; Hsieh, 2004). Liu and
Shih(2005)= RFM W59 ARl 7tsxE& A48k fdste 2AAF Z2A2~AHP)E  4-8383lth
Kaymak(2001)<> RFM WG5S A8l Fuzzy Se12HE 7|HE B3 5485 1S ARalsiast sl
Hsieh(2004)= S&€ dlolgntold 7' 3} REM7IWke] 5 st RdS AAlsti=t] A87tE o8 a7
Aoz QAFANA S o] &3 A7) 22 4| E(self-organizing map)E £38to] FAo] H& 17 IFS 53
A} soleh, mgh W 7)E dAEe] REMO 7] Al 7HA ® QOHE oE HMEE FTkste] dAgskal Sl
Hosseini et al.(2010)2 B2BE a2 RFEM W< )0 #|#8-57|7HPeriod of product activity)& F7}3+]
uAe) AE FHEE T éhu}aMQAmhaaMmm»%ﬂﬂﬂEUHﬂugﬁ&ﬁJUEE%ﬂfﬂdﬂﬂé}
Sl dolEHo] 22 5% REM WSl Al 3 F-uljo] ¥ A|7HTime since first purchase)¥} o]& 7} (churn
probability)& W= F7kete] A3ttt F2 REM B E2 AAZIASA LY AAAESE 775 AR AL
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Table 2. Research Process

¢ Definition of REM Data Extraction Method
* Data extraction from ERP/CRM and Refinement

Data Acquisition —

|

Identifying churn agents and retention agents
Developing Pattern Model(M1) — | Analyzing RFM and it's tendency
Verification RFM tendency and predicting agent churn group

l
. . Analyzing Matrix (Prediction and verification agent churn grou
Developing Matrix Model(M2) | — yzing . & eroup
by work duration and purchase amounts)
|

Test the differentiation of
prediction accuracy between |—
Pattern Model and Matrix Model

Test the differentiation of prediction accuracy between Pattern
Model(M1) and Matrix Model(M2)
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29 dolg e FEs9.

Monetary(M): 2010 1€~2013d 9€(2F4d) Alole] A7 tigldEol uist €3+ 5

3.3.2. =& (Pattern) =4l 74t
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Step 3 @ 67047r] g AE wiE 9Axfo] A
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4 (pattern) 222 tig]dHE 20100 1€~ 2013 9€ Alolo] €H o FNE FE3F9] dolg M E(Data set)
2 v=3 7299 20139 39S 7|2 S 2 Training set(TRS)™ Test set(TS1, TS2)S F-&s9itt

et

1st set(Training set): 2013 39 o|# o|etdj] 4
2nd set(Test set 1): 2013 4~99714] 671 o] ol&dz]d
3rd set(Test set 2): 2013 4¥ o] 670€¥ o] +Ahz A

Training Fhase Testing Fhase

Training Ret Testing Set

h J

Use a classifier to Predict

Constructing a classifier churn group

Figure 2. Hold—out Validation Framework
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| 2010 | 2011 | 2012 |

2013 |
1] 2[3]aJs5]s6]7[8]89]

Churn Agent A

Churn Agent B

6month The time when the agent
6rnonth /churn happened

- Churn Agent C 6month
Training Data Set Churn Agent D 6month I
Churn Agent E ‘ 6imonth
Churn Agent F ‘ 6month |«
Churn Agent G | 6Ginonth

Testing Data Set2

TS2: Retention Agents

Testing Data Setl

TS1: Churn Agents

Retention Agent A
Retention Agent B
Retention Agent C
Retention Agent D
Retention Agent E
Retention Agent F

Churn Agent A
Churn Agent B
Churn Agent C
Churn Agent D
Churn Agent E
Churn Agent F

20133

Figure 3. Training Data Set(before April 2013), Test Data Set1 and 2(Since April 2013)

T A GAR 671 Tl E A (Monetary) Hlo]E] S F33le] Efo]yd Ho]E] M E(Training Data Set)<}

H2E Holg AHEL, HX2E M E2(Test set 1, Test set 2)

= 1:1]—51:]_.

=2 1

- Edlo]d HloE] AE: ojgAAE V|20 7 thelge] olg 1 674U AT Tl F&
- HZE HoJf] AE1: 20134 3¥& 7|Fo 2 Aut 670€(2012d 10€~2013 39) €8+ Fulgd =
- H2E dloJg AE2: 2013 3¥& 7|02 At 670420129 109~2013 39) 99+ Fujgd &
Table 3. Examples of Extracting Monetary Data for 6 months
<Training set> <Test set>
ID Start_DATE || End_DATE |Test_Period ID Start DATE] M_DATE [Test_Period
2E0307 | 2010-10 || 2011-03 6 Q0H2619 | 2012-10 ) 2013-03 6
0b&289 | 2010-11 || 2011-04 6 0H2909 | 2012-10 |} 2013-03 6
0B90S5 | 2011-04 || 2011-09 6 0H3343 | 2012-10 ] 2013-03 6
0b9307 | 2012-02 || 2012-07 6 0H3926 | 2012-10 ) 2013-03 6
0B9406 | 2011-04 || 2011-09 6 Oh4684 | 2012-10 | 2013-03 6
0B9447 | 2012-04 || 2012-09 6 Q10448 | 2012-10§ 2013-03 6
0BS9524 | 2011-08 || 2012-01 6 018881 | 2012-10 ) 2013-03 6
0B9591 | 2010-12 || 2011-05 6 0J2802 | 2012-10] 2013-03 6
A s @2 Erold AES thetel 6719l Bl WE el s B S 49 ol
H(Monetary)o] S7FtA +(P =, TAasAY mlEo] 00H -(F)= 1mAIste] 671€E F F 570 $1% Hs

#43,
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D Start_Date | End_Date | W_Period | 2012.09 | 2012.10 | 201211 | 201212 2013.1 2013.2 Total

0K3182| 2010-01 2013-02 38 12,690 15,011} 20,000, 15,000 18,00 0] 80,701

Figure 4. Converting Monetary data to nagative or positive signal to Develop Dynamic Prediction Model

A gA R oldtiey HE VIR dSrbsheAES detdith

Table 4. Analyzing Pattern of Churn Agents to Develop Dynamic Prediction Model

TRG T51.6 TS2.6
——— patt MNumber of B . Accumulated |[Number of 5 - Accumulated | Mumber of B + Accumulated
ame attemn Agents erentage Percentage Agents ercentage Percentage Agents erentage Percentage
LP1VOTO6 Rl ----- 643 14.4% 144% 120 14.17% 142% 84| 2.64% 2.64%
LP1VOTO6 R2 [----+ 696 15.6% 30.1% 92 10.86% 250% 85 2.67% 5.3%
LP1VOT06 R3 [---+- 591 13.3% 433% 49 5.79% 308% 112 3.52% 8.8%
LPIVOTOE R4 |--+-- 398 8.9% 523% 27 319% 34.0% 56 1.76% 106%
LP1VOTO6 RS [--+-+ 357 8.0% 60.3% 32 3.78% 378% 112 3.52% 14.1%
LPIVOTOE_R6 |--+++ 456 105% 708% 55 5.49% 44.3% 127 3.99% 18.1%
LP1VOTO6 R7 |[---+- 333 7.5% 78.2% 21 2.48% 46.8% 68 2.14% 20.2%
LP1VOTO6 RS [-+--- 184 41% 524% 9 1.06% 47.8% 35 1.10% 213%
LPIVOTOE_ RS |-+--+ 67 15% 339% 24 2.83% 506% 101 3.17% 245%
LPIVOT06 R10 [-+-++ 110 25% 863% 46 543% 56.1% 158 4.97% 295%
LPIVOT06 R23 [+ +--- 18 0.4% 982% 19 2.24% 901% 141 4.43% 795%
LPIVOTO6 R24 |+-+++ 9 02% 984% 5 0.59% 90.7% 80 2.51% 82.0%
LPIVOT06 R25 [+ +--- 11 0.2% 986% 7 0.83% 915% 52 1.63% 836%
LPIVOTO6_R26 [+ +-+- 10 0.2% 989% 12 1.42% 929% 92 2.89% 86.5%
LPIVOT06 R27 [+-+-+ 22 0.5% 994% 17 2.01% 94.9% 131 4.12% 90.7%
LPIVOT06 R28 [+--++ 11 0.2% 996% 14 1.65% 966% 89 2.80% 935%
LPIVOTO6.R28 |+ ++— 1 0.0% 99.6% 5 0.59% 97.2% 53 1.67% 95.1%
LP1VOT06 R30 [+---- 8 0.2% 995% 17 2.01% 992% 92 2.89% 98.0%
LPIVOTO6 R31 |+ +++- 7 02% 100.0% 6 071% 99.9% 43 1.35% 994%
LPIVOTO6 R32 [+ ++++ 2 0.04% 100.0% 1 0.12% 1000% 21 0.66% 100.0%
Total 4453 100.0% 847 100.00% 3182 100.00%
3.3.3. A& (Matrix) =g 7i&
(e} [e) = =] o] =] . 3T =2 3 =) = O] 31 =
AR AL 72 0% dlZ35] Fsko] BCG Matrixe] ZAMY e|v 2 28] 287103} 9t i)
= B ) =5 =2 = ] [y =
of e ted EAow oS A5t o 5o ZF7IRto] Aa didmiE o] Avpd < 7>
= o] 2] & = [e) > A= =) 2~
o5k o] T o] AXF ALPENTE HYHOR & A7} Y AaAoletn @ 4 ek Cash Caw)
=] o) 5% = = 01 X135 = = ]
7)ol AR dRufE o] Ak thE gl AT ALFERT YA or YFEo] =2 Fadelt
Sk 2~ = o) i = = [e) = =)

% UTHStar). 271%ke] AAR AHFAE el ATk e ol 7k FoelA P Hange) ele] A
510 =) 3 b2 A 5 2~ : = o) 3¢
FEE s AuE et e Adadelgtar & ¢ ltHQuestion Mark). R 2RO & 7|7 gl ARt
= = o] 21 L= = [e) 2= A=
HlEE by o Goo) A AaPEunt olBrks el e Faeleta B gl ¥ ATelAE 7

= . [e) =] = = 35 =) [e) o)
224 Ol ol A Matri) R0 Ak A o] 2e H2d lolEE Beslof Aok 22 ez AL 4
=] = =] =
Hal=A g AT et
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= 3,182709] HlolEl7} AMEHE ALY,

41 5HRY og=E BA

wunowy

Duration

Possibly

Churn

vr_1
valiue

23}

8l (Pattern)S 83t 2013 3€2 715, &5 67129 o5
Edo]d vlojE AEe= 4,45371] dloE]7F AREE S o, Bl A~E o
olE ®= YeRH ol <#3>3 )

ES BXehe 5429 (Pattern-671€) 0l A

HE1S& 8477H, HIAE o]y AlE2

Table 5. Number of Agents for Pattern Model separated by Data set Type

Data set Description Number of Agents
Training Set_6 months agent churn group in the past 4453
Test Setl_6 months Testl_agent churn group 847 4029
Test Set 2_6 months Test 2_agent retention group 3182

Zzke] dloje) A= SElo] e A o
@l M& Monetaryehs o|mo]m POGE 6742< oJm|aith

olg <T4>9} 7t} e o] ito] =

EAY dstel 4

1

o &Rule) BHE FAsGith &
Table 6. Churn Agents' Patterns for Dynamic Model
TR_6 TS1.6 | TS2_6

number accu— | number accu— | number accu-
rule name pattern of ratio | mulated of ratio | mulated of ratio | mulated

agents ratio agents ratio agents ratio

MPO6_R1 | --—-—-- 643 14.4% 14.4% 120 14.1% | 14.2% 84 2.6% 2.6%

MPO6_R2 — 696 15.6% | 30.1% 92 10.2% | 25.0% 85 2.6% 5.3%

MPO6_R3 ===fp= 591 13.3% | 43.3% 49 58% | 30.8% 112 3.5% 8.8%
MPO6_R4 === 398 8.9% 52.3% 27 3.2% | 34.0% 56 1.7% 10.6%
MPO6_R5 ==dp == 357 8.0% | 60.3% 32 3.7% | 37.8% 112 3.5% 14.1%
MPO6_R6 ——+—+ 466 10.5% | 70.8% 55 6.49% | 44.3% 127 3.99% | 18.1%
MPO6_R7 ——++- 333 7.5% 78.2% 21 2.48% | 46.8% 68 2.14% | 20.2%
MPO6_R8 ——+++ 184 4.1% 82.4% 9 1.06% | 47.8% 35 1.10% | 21.3%
MPO6_R9 —+-—- 67 1.5% 83.9% 24 2.83% | 50.6% 101 3.17% | 24.5%
MPO6R10 —+——+ 110 2.5% 86.3% 46 5.43% | 56.1% 158 497% | 29.5%
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MPO6_R11 —+—+- 113 2.5% | 88.9% 51 6.02% | 62.1% 166 5.22% | 34.7%
MPO6_R12 —+-++ 79 1.8% | 90.7% 29 3.42% | 65.5% 82 2.58% | 37.3%
MPO6_R13 —++-- 40 0.9% | 91.6% 30 3.54% | 69.1% 86 2.70% | 40.0%
MPO6_R14 —++ -+ 63 1.4% | 93.0% 20 2.36% | 71.4% 157 4.93% | 44.9%
MPO6_R15 —+++- 39 0.9% | 93.8% 15 1.77% | 73.2% 64 2.01% | 46.9%
MPO6_R16 —t++++ 29 0.7% | 94.5% 6 0.71% | 73.9% 20 0.63% | 47.5%
MPO6_R17 +-— 24 0.5% | 95.0% 14 1.65% | 75.6% 82 2.58% | 50.1%
MPO6_R18 +-——+ 18 04% | 95.4% 19 2.24% | 77.8% 116 3.65% | 53.8%
MPO6_R19 +-—+- 35 0.8% | 96.2% 22 2.60% | 80.4% 160 5.03% | 58.8%
MPO6_R20 +-—++ 12 0.3% | 96.5% 19 2.24% | 82.6% 131 4.12% | 62.9%
MPO6_R21 +-+-- 25 0.6% | 97.1% 13 1.53% | 84.2% 152 4.78% | 67.7%
MPO6_R22 -+ -+ 32 0.7% | 97.8% 31 3.66% | 87.8% 234 7.35% | 75.0%
MPO6_R23 +-++- 18 0.4% | 98.2% 19 2.24% | 90.1% 141 4.43% | 79.5%
MPO6_R24 | +-+++ 9 0.2% | 98.4% 5 0.59% | 90.7% 80 2.51% | 82.0%
MPO6_R25 ++-—- 11 0.2% | 98.6% 7 0.83% | 91.5% 52 1.63% | 83.6%
MPO6_R26 ++-—+ 10 0.2% | 98.9% 12 1.42% | 92.9% 92 2.89% | 86.5%
MPO6_R27 ++-+- 22 0.5% | 99.3% 17 2.01% | 94.9% 131 4.12% | 90.6%
MPO6_R28 | ++—++ 11 0.2% | 99.6% 14 1.65% | 96.6% 89 2.80% | 93.4%
MPO6_R29 +++-- 1 0.02% | 99.6% 5 0.59% 53 1.67% | 95.1%
MPO6_R30 | +++-+ 8 0.2% | 99.8% 17 2.01% | 2.0% 92 2.89% | 98.0%
MPO6_R31 t+++- 7 0.2% 100.% 6 0.71% | 2.7% 43 1.35% | 99.3%
MPO6_R32 | +++++ 2 0.04% | 100.% 1 0.12% | 2.8% 21 0.66% | 100%
Total 4,453 100% 847 100% 3,182 | 100%
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Table 7. Prediction Results of Pattern Model

Prediction at March/2013(6month)

MPO06_R2 | MPO6_R3 | MP06_R4 | MPOB_R5 | MP06_R6

number of working agents over six months (TS)

4,029

number of churn agents from April to September
(TS1)
(churn rate: TS1/TS)

847(6 month churn rate: 21%)

number of retention agents at September (TS2) 3,182
number of predicted churn agents (A) 381 542 625 769 951
(acquisition rate: C=A/TS) (9.5%) | (13.5%) | (15.5%) | (19.1%) | (23.6%)
number of actual Ccéllllrrr[ll ;ﬁgi a(g)ong the predicted 919 %61 088 390 375
(prediction accuracy: D=B/A) (55.6%) | (48.2%) | (46.1%) | (41.6%) | (39.4%)
number of actual Cck}lllll:r? :gzgi e(ig)ong the predicted 919 961 288 390 375
(churn accuracy: E=B/TS1) (25%) (30.8%) (34%) (37.8%) | (44.3%)
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Table 8. Prediction Results of Matrix Model

(as OET/IF::imleglg)urauon PQI PQ2 PQ.3 P4 Total
’ (151) (16~26) (27~33) (341)
Aver. Monthly sales
2013'(,)8 409 420 383 332 1,544
AQ 1 Retention
(10,0001) 2013.04 ~ 253 170 131 87 640
09 Churning 62% 40% 34% 26% 41%
2013.03
AQ 2 Retention 311 287 360 294 1,252
(115’508& 2013.04 ~ 156 8 66 68 378
’ 09 Churning 50% 31% 18% 23% 30%
2013.03
(IQQB% Retention 297 316 361 364 1,338
,500~ ~ =
97.000) 2013.04 - 95 53 37 43 228
09 Churning 32% 17% 10% 12% 17%
2013'(.)3 408 400 302 258 1,368
AQ 4 Retention
(27,000 1) 2013.04 ~ 33 26 21 23 103
09 Churning 8% 7% 7% 9% 8%
2013'(.)3 1,426 1,423 1,406 1,248 5,502
Retention
Total 2013.04 ~ 536 337 255 221 1,350
09 Churning 38% 24% 18% 18% 25%
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