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Customer Repurchase Intention Prediction

- A Case Study of a Shopping Mall

Student: Yung-Tao Chiang Advisor: Prof, Jung-Sing Jwo

Program of Digital Innovation at Tunghai University

Abstract.

The retail business is highly competitive. To promote sale revenues, the online and
offline service integration has become a newly strategic trend. In recent years,
consumers have been enjoyed with online e-commerce which provides the convenience
of online shopping. Yet, consumers are still paying their attention to and enjoy those
offline activities and shopping experiences. Therefore, to deliver the right promotion
channel and to target the right customers are the key to success in offline business. In
this paper, we use the big data and modeling techniques to analyze the operation of a
shopping mall as a case study in Taiwan. On the basis of the annual sales and business
activities, we can explore the repurchase intentions through customers’ behavior and
their transactional activities. We also establish a predictive model by using data,
including custom members’ behavior, purchase records, store environment information,
etc. From the related data, a return custom member list can be generated for the
marketing promotion target. The store managers of the Shopping mall who is targeting
to maximize revenue or profit can make their decision by using this model to generate
a list of its target customers. This could lead the shopping mall to achieve its pre-set
goals for their business goal.

Keywords - customer repurchase intention prediction, recommender system, big data,

decision tree, retailing
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Chapter 1 ¥%#%

#f . £ B iafs(Viktor Mayer-Schonberger) & " = #3 F & 2 & , (Reinventing
Capitalism inthe Age of Big Data)— % # | » #cdp & AP~ &£ @< 2 7 H LA
S BRE A [1] e it KA BB FRE Y SAMBITOEE R E > {37 B4
Beoa2e i F S AIATRY oA L 7RE PR EEEEEED [2]

Bt RECF R BRI FERY I FH A A (onling) 7
e FEDS R o SRSIEEwIRT (offline)FMEG W 0 R FER T
ERAOFHERTACZUAFRE S EE AN FEEE RITHE
LT B LT (T2 Ra Ao § okl A L RSB TET E R U
Lo HAIJAFRT FAER S E & R A

B LA B AR A G o R dedR B A 15 ehE ¢ Bt F 32 (Customer
Relationship Management, CRM) ¥ 5 iE # g £ enikdf [3] o o+ Bdp & L 1 4 E
A2 RGS X 5 VB kL (Recommender System, RS) & @ = 5 & 3h £ + &
RTITFHRFF DL LG L [ R SFHRTHF R E LSRG ET UG ot
TERDNPFREF Lheie 7 0 ARSI A Y B g2 B P R
FREHNEFA ZF (LR -

& #7348 §* (information overload) sk &> 42 &k SLenfie * Ed & 30 50
Zo- cFARE ARSI L AT E I G Rl SEEIF2 T

B SREH G AR S L R TR R EE TR RS

e

i% i ERP(Enterprise Resource Planning, ERP) ~ POS(Point of Sale, POS) - CRM %

Hic F G(smartretail)srdF 2 % o FEA KRN KEIL FF EE L

FH A RS 5§ Am;@;\mﬁu%ow}? g R B ER S T IR
FHEee g fle s AT RS FHER ARG D (- g AR ok
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\\?{r
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VEOAFEEORG > NAS {RERTFFRNOEE SR 4] ke
SRR RS B B AN AT I AR REF LT
2ok B g B o 4 B B AR Y [5] 0
g ey A 2RSS AL & 22 [6]
® I i g 4i & (collaborative filtering recommendation)
HBERK S R F ARG R FAED) TRV AL I SRR Y F
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SRR AT S i SR I RS <k R N F RSO
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® DhFWELYIE

® HFECFE

EERE AR EED LS RFTRE o U LR R BE S
LERICE R BEIE A EE BARPT I RT IR S EE N T B
R 3 E-HEFOHE-

. ¥ fin(customer profile) £ EP~% = Hodp 0 e E(S 3 FE)E ik
CCO RIS X BIPICERTE S UL R AR RN 1T E N
B E S hE Banded e X FRER LR F T L Gtz [10] - # G
#z(profiling characteristics) # 7 7

) AR AT AP A - BT b e fp R R fE%

RAER > fAE o BAFRRR o Y RT o e kT s BEEEA] > R
R EABE > {ie- e R0t BB AT D KE o
® FiBE:EEERAL FLERDRN B 4ot RS HS
PRFIES MR R F 22
® I TRHEFHET DTS B SEE e AP R bF
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LEOWEARTIAY LB X EEA PRI EHRAS LA - L e
FAVREART B DASRE A EBASEE 9 F AR DT 2 HEP

i A = ASPER o bldro AT B LA ML BABDE ST PR 2% 0 AR

3
Rt
JENTN

GE 5 (oB ¥ e BUHIEF T AL TRENL S L FET L P
e B i EAsnd s L 2 > A EMATZAMTA &
= % #(customer segment) A dp % L AEE < R (7 5 BRI  HEG

AL L S HE[B] Boln s RIFELE R EREASFE T E K
FEAREE AL FEES NI RO HG o ek R B S A
BMELR PAAFEFH TV RBESREERFEEARI S N B 2
AR - A RGEAR 0 AR 2 E 40T [10] ¢

® AT ¢ gt A RS

® LS ATHCIR I kAR A e

O @ HHAREIE > RS REAERE S A H

® iR NERTIHSE wAEFT A

® @ wAicR¥ry R EFAN

2-3 4 Helh 2 BAG L IF

CEHRIR AL B PRI R RERHE RSP E AP el P FE
PE-EFRREG B Tk R EE - LN ERRR i
BE A A 4o IBM AT S 8 A Bdp - 2 # T [11]0 & 2012 # chszt e 2
3 e § 412 25quintillion bytes i £ > & 9096 cilicdp 1A A4 5 E P 4 S

5 ¥ - B+ E SR B YR eak-Flickr T35 %8 2012 # 2 7] 3 7 Iz
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I 180 @RS c BEREFERB Y L)L 2w (MB), PlE X A4 36
TB ehiz 3 /¥ o
A WA EIEE TN E DA R AT A ETH R DS R B R0 N
Bl &mn @i s B0 e L0 i B~ p it
% Wu, Xindong ** IEEE % % Dataminingwith bigdata ¥ #%& 3|~ #iz & 7

»  {g(heterogeneous) ~ A 4gst 2 4 P it indrt o SR AR g2 B

35
pINS

B HAF M X4 Dldp 2 B0l T [12] - et BT S F S iR

g

Fehp oA & AUy ¢ BT & Mahded T % g S e RlA
W [14] o blde Bcdpiz T U EHRE P L X EF A R Reahe kR R}
AR S, 2 FOUIERIIRG E P TRILA 07 s [15] o

¥ L ey A T e 2

® | 5 4 $7(association)

® /4 3 4 7 (classification)

® F JF 4 +7(clustering)

® 3 p| 4 7 (forecasting)

® v ﬁﬁ%a\ +7 (regression)

® & 7|¥; ¥ (sequence discovery)

Bz A - RIS 2 A& B R #REN FH NG %E
shivgat [16] v ¥ % 30 p 3 LA b RACTRIA K s o blde > BhRiL
FOLEEHRE S SRR R R A RFFHER YRS, 2 7
R SSERIRG GRS G S 4R e i [15] -

F BB PNTFT LT A - i S IR RE ] o W e BT &
CRM s ® A » 48% r1d 3 I indicdp A 37 3 s £ Bchp @ 35 2 R R

SR B e 7 5 0 kP B HU P B [17] -
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A FEAHTEBER ] T

v §F A BRI W 3 G U Uy B T AR -k Sk E
(PRI FE) 2FFaUl® F o &% %8 %58 (multivariate data) 4 47 ¢ > F &
FEIRRI A AT E E_F e W 17 (multiple regression analysis);z - 2 #c5 o ;4 %
oIS p B RIE X KIERI R k%38 Yo & 57 43 R @ (predicted value)
b0 2 7% # ge(intercept) » bl-+---bp £ 77 & B p 37 chde f thlicld - i fF A 4503
2o i HAE % Boo) T 2 g2 (least square) R et H gt b O o fr £ R 0 T
X1X2:+-Xp # 5L % 4 7 &3 4 54 17 T2 ¥, (coefficient of determination)
ARGy bR RADRRRA LY T LR p B RAWE A OREET
b [18] »

y =bo+ byxy + baxy + -+ + bpxy

Figure 2-1 multiple regression

J A AT R R B 7T ffi?./{{‘r‘;"?’ﬁ PrpE s Bk f A BEfE g - BERK
R e § i & i jFAE Rl chE ok o f822 3 §F (Robust Regression) £t fF 4 47 chH ¢
- B AR fr? % (squares regression) » i§ & fEi-Feypte A DM S B
¥ Bt(outliers)erk jm o $FFERIHA B B E ~ [19] -

BUBWEFY 227 FhFE* ASHE G RA > AR AED 3 UL
ENMBEBEY R - AP EVELRN T - ARG AEBFEY FHE | So%
B 2+ BRITRY RE%KE %GR TR EF %h G5 ] o d Vapnik
f= Chervonekis »+ 1974 & =73 ) ez 4 b " & -] i (Structural risk minimization -
SRM)E_# »0js 5 "Ll b 5 ¥ A E R NfFp R TR0 F L4l
- 474 (general model) » & 3% & 7 K 7 48 32 & (space complexity)£2 £ & 2"

g BB (don 5% 35 £ -empirical error) 2. B shsg 3 54 [20] o
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Figure 2-2 structural risk minimization
2-5 & fgfrie At
CART (Classification And Regression Trees) #_d Breiman ~ Friedman ~ Olshen
% Stone e 2 E A T Ao A, [21] 0 B R R 2 - Bk HA R

R IHMENRBE R S S T S B AT o R 2 A TR

i
4.4

ST PAER D AR TEBLTERIFT U R MT RN AR S A
WAE P o CART Bt 2b S et 3l AR R A 3 T H LT R A 2 4
8 [22]

(L) PAApI o oEl IR PR EL R BERPHENLT T 775

(2) B% 2[R fcl 2 7 U 2o s * BHEMLOBF RSN & By
FEBEREDTIORTE

(3) CART fit {7 Fa 47 » 7 1 AR e % § RHCenT R BHE > 112 o pF
LR gl A

(4) CART 2 z Az FE7H Ty f#mlhﬁ{"f ERGERE NI B )"
BT L LIS TR T BRI R T e A
CFRIFTEY ARBHREF AT~ fRARRE > 4o Cho B At Web i

o it R Lk A [23] 5 Taewijit miE 8 X S &b * L X RIFE R S w R

w Aokl B A S A PTG B 2~ [24] 5 @ Chen FAHiA R 2 TR Y N RLE
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£ & 7% %P [25]; Khan i i +* #& Park Inn 4= Grand Hotel 78 &7 &% = i g ¥

A= 41T h%] % > ¥4 3 Grand Hotel % = 4345 R4+ %F » @ Park Inn

SREEL P RYp @ &R FF [26] 5 Lin A KA 2R E XS E DL
T o B AR AS i RIERE 2 A 2 DI ATIRA | ¥ 5o b [27]

2-6 18 7% |

v

A0 ENHCA] i > A i ¢ 1R aeL (Confusion Matrix) 2 € & 45 155k 2
[28] - Figure 2-3 ;& /% 4B

B R A ak it e
Prediction outcome

positive negative

positive TP FN TP+ FN

Actual
value

negative FP TN FP+TN

TP+ FP FN+4+TN

Figure 2-3 ;& /% 4B*L

® TP : True Positive - fip 5 & v (Positive) ¥ 7] & 7 (True) -
® FP: False Positive - #gif] 5 & + (Positive) » 77 |45 %-(False) -
® N : False Negative » g i#] 5 f + (Negative) ® 77 ;|45 :2(False)

® TN : True Negative > Fg ] 5 f # (Negative)® g ip| # rz(True) -

AT g R TR R RE R 0 RARILT Al iR
® Mrri+ (Accuracy) : (TP+TN)/ Total N

LI R itz p) S8 R

| Blg R FEF R IR K FER RS

® gzt (Precision) : TP/ (TP+FP)
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FRE ST RN THER

ORI ko TR ket gl

2-7TROC ¥ s

ROC ( Receiver Operating Characteristic ) & % &_— #& A &R ;% 04 47 > 5% >
FORONL R N A GRS GRRDEE [29] 0 Ak - AP R ETKAERE
(Threshold) » % #cA 45 #d = § p 22 ROC W & iy > 7 % 2 2|80 RIHEA B ¥

%+ o Figure 2-4 3P ROC £ AUC R i o

TPR

FPR

Figure 2-4 ROC & AUC
® TPR (Sensitivity) = TP/ (TP+FN)

® FPR (1-Specificity) = FP / (TN+FP)
® AUC (Area Under The Curve)
WOARTT 2 hd ff 0 Bt R A SERCRI R 0 T s B HCE] S ROC W AR

F kLR ST A 5 BB 4 g 1B - Figure2-5 2 AUC=1 - AUC=0.8
21 AUC=0.5 1t #ie o
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iR o
2-8 = A3t A7
2 &>z ¥ A 45 (Cost Benefit Analysis, CBA) £id i v i & % ch 2 30 & A foae ¥
KPR EEWBED-fA3 2 [30]- B* REASHFEAL PR - RO BFFR
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