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A Study of Discovering Customer Value: Integrating Customer
Lifetime Value analysis and Data Mining Techniques

Student: Chi-Wen Chen Advisors: Dr. Chyan Yang
Dr. Chiunsin Lin

Abrstract

Customer relationship management (CRM) has become an important strategy for
businesses. In an environment of intense competition, the finding, maintenance and
strengthening of customer value is key to a business in making a profit. Past studies
have found that customer lifetime value (CLV) can be used to calculate each
customer's contribution to the company, ‘and that data mining can be used to extract
customers' potential behavioral patterns and characteristics. Though both are
complementary, rarely are there studies applying the two methods at the same time.
This research has developed a conceptual framework and process that integrates CLV
analysis and data mining technique. It uses CLV analysis to calculate customer current
value (CCV) and estimate customer potential value (CPV). Next, based on CCV and
CPV, clustering techniques were applied for customer groupings. Finally, a data
mining method will be applied to discovering the characteristics and the potential
purchasing behavioral pattern of the most valuable customer group. By establishing a
customer value pyramid combing the marketing implications of each cluster and

suggestions, this research served as a reference for managers engaging in CRM.

Key Words: Customer value, Customer Lifetime value, Data mining, Customer

relationship management
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Conlon(1999):n % » EE M PR AL L EMEFLH L ~ 74 LR - A

|~

Al R R - gk Ba KeE e John(1999): 5 AR E M TR g A
e B o I3 FHEEFEG B ETREE 0 A F - (micro-segmentation)

DA R EAREE EENA R PAR S i B 5 R

Robinson(1999)R13a % RE £ B h M E AR L 2 S ~ CF OB EF OM B 5 4
Bho HHBREL W bl o SR BB LM G E L SE LR
(acquisition) ~ BF % 3 i&(enhancement) ~ Bf £ (&4¥ (retention) = B 1 & L M4 17 > @

FZAPCERAMNTESELE P RSN > B THLPH L - FHEIRBDYT
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Hwang et al.(2004)45 1} » AEZ B (23 o1& F e Bl - B4oaa 3 E L TR 2
p- F
3

FoBA AR LF RBILFTH LT AHEEMN B A

=4
%

ﬂi
LS XY
=
%
s
By
=
%
()
%
S
=
%
=
a3

Bl 2-1 A7 % B G I e
74 % &k Hwang, H., Jung, T., & Suh, E., “An LTV model and customer segmentation based on customer

value: a case study on the wireless telecommunication industry”, Expert Systems with Applications, 26, 181-188,
2004.

Kim et al.(2003)45 ) » AEE M % § I eFnE iR A2 2 o Fl4o™ B 2-2 71 > g AR A
ATAEEMGEROP R Fl T ERE PR BT ORI EM G e T a A
& e vt )4 (principal strategic factors) » X {s £ 2 47 F| % M % > | T BEZE 7 B >
BTSRRI RN AR F otk 40 AFl B R B BE

RALA AU AR AR HEI B EE G A FEAL > il

Lo MR B IR RGP % AR T I o TR ol N B ot ke ¥
BifAR £ cng & 12 BRRE S & 0B F -

2NBEE T B S b AR B R PRAR O B E TR0 R B R AR 0

3\@???%@_ T *%_}b%jﬁ’i’rﬁ'fﬂ; ) &l]-lif'}ég"%“flf% B EREE Lo



N
=
W
i
(-nb
Y8
e
e
o).,
oJ;o
3
payd
Ern
B
B

FIRAEE M F LRk BEE S0 o ameh
i); % , N 2
v b gE % miE

N . 5 2 (% ¥ I%‘ =R (Bp %
17 5] % M & %) & ER®)

T EEBEE B ¢ R

b = & o

— LR W% o

e GLREE & (%752

i ,H,JF P e 17 AX) Al & B fE)
ST R

) 2-2 A B B T3 12 )
4L kR Kim, J., Suh, E. & Hwang, H.; “A Model for Evaluating The Effectiveness of CRM Using The
Balanced Scorecard,” Journal of Interactive Marketing, Volume 17, Number2, Spring, pp.5-19. 2003.

Conway & Fitzpatrick(1999)7 47 & B T g 32 /nfz ek R dp > 5 22l T4 &
FRDRG LR IEE SF DERHS ER AL AT A

3- ’}31}7?}?2?%: ml% BEwME > TP RIELERRBLPER o
d 11+ -5t ER
kg PR 4

JE
e}
=
o
w

2 e~ Efp el LR LR E AT T E
% £ & c1(Kim et al.2003; Conway & Fitzpatrick, 1999; Gurau et al.,

)
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2003) » F1EAERIVEATE L0 BAG B (S FEASKE R G o BN EAR
STEIEE A § I E

214 BF 5 B 4 T i by

=
¥
805

thf Wi i B 2 WLE - SRR erhlg e i 5 AR & F
o4 RAEEM AT AT R RB F IS e o BT AUTE R REY 1 E 0
Tk RIEAIAT > e A 2 B e 5 i 42(Ryals, 2002) - Kalwani & Narayandas(1995)4y
Do LHREEM enai o IR T EAIH A o A AN Ek p TR R 2 2 1 AT A
@ el £ o Kim et al.(2003)8: 2! % » f % B (% 3 7215 9 2.1 ¥ (Jutla et al., 2001; Stone
etal., 1996) » & 4] 5 :

S5~ GE (TR ~ & A S Rar

2015 BE % B T end o4 B 4k

REE B TR E SR # BRI AT REFE R AR L 0 B 2 4 XU % 1R (Hwang
etal., 2004) - Christopher et al.(1991)4p 21 » AR Z B T B 323 N E A3t A EERE > @
DR AAEE o I R AR B L AN AT S LY (e
Blattberg & Deighton, 1996; Reichheld, 1996, 1993; Reichheld & Sasser, 1990) « £g % i} &
WA gEenS g oo Jlet > @ L EF L 2R L AL ¥ onlf 2 (Jain & Singh,
2002) > » o *TREE RS l/‘f‘gIE—’_m‘gﬁJﬁ Moo etk A Bt f R 3 i RE R AL S 4 T
7 A& - 30 (Kutner & Cripps, 1997) © Wyner(1996)4p & » Af £ AR 5 T A » = 5 53D

i @R EHBRAEATRR T -] WRELLEEREN T A fERFE
AP F I v (Mulhern, 1999) 0 5 T it 437 sk EF LA o Flt £ £ % & 4 B fRVE
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- BARE ARG A LR RS dep ] T L ek 7 4 Ryals,
2002) » AL B 41 X HeE 0 d BT S BT Al 01 2 ) BB R
LALLM T FIMEM G PR C REARE R DT R
A0 Pl R RUEARE M g Lo SR R AIOAR R L E & ehe o B g2 (Hwang et all,
2004) - Gurau et al.(2003)4p RINERE _Ey%k LAEEM GE IS e A kg g
§ R AR U R E R F A1 it r A AT R R T
l:}aé‘p e ’“ﬁi;‘%’)‘; Eﬁﬂmﬁ\v% &-Z’ﬁtLﬁ 4,%’1.}‘1
PRI B R degt T B E S it o 2 R dlea g e
b,

e
i
h=
=
<
|
\ o
&
"P"}

n&\

§ AR B A Y R T e U Bk R R FATE M
FOL2 A r B

1~ & 23 4 vk 15 B (Gurau et al., 2003)
2~ fEFE e 49 RE E % ¥ i (Hwang et al., 2004; Kim et al., 2003)

3P MREE wIE o T E 44 2 (Hwang et al., 2004; Ryals2002)

<

7

4~ BREEAR G £ F 0F A (Hunt, 1997; Kutner; Cripps, 1997; Wyner, 1996)
57 RaREEEE 0 { & 4T (Hawkes, 2000)

6~ JEWAF T S 0 B 130F % B4 (Kim etal., 2003)

7~ BAEE R 5% A (Kim et al., 2003)

8 ~ ¥R % 3 $ 243 (Kim et al., 2003)

2.

B e

RREEBALG EF R AMEM A Rad@iv £ BT & M MRFEHETRELY
E

SRR R e A

[

BE L

"P"]-
F_L

LR Ay

BFOCDRAGFREEM R E I BRI LB ALY B4 FF L e & (Verhoef &



Donkers, 2001) > #] 5 v TA KRN FEAT o FltF R AR E AP w O E R
L& G0 fE LB @7 £ 4E(Bult & Wansbeek, 1995; Hesket et al., 1997; Hoekstra &
Huizingh, 1999) - Verhoef & Donkers(2001)7" 45 1 » 35 % ﬁ PRV LE R EG ®

(4

B B EREDTATFREM A 0 FRAFEAELF ENE P A EDT
EEMBT R EIM AR AL G P EUEN PR L DRI S o FERLY B
& BRI LY A S enlic® & £ PR%F 4P B (Hoekstra & Huizingh, 1999) > #7121 v i & &
A7 I B RE R fﬁ?i% T o Blattberg & Deighton(1996)45 1 » & g L gk 5 » fE E
B A2 ARG TSR Y TR e S R AT P 2
& 45 41 & & o Verhoef & Donkers(2001) 7] 4 P REE B B ,fﬁ REZ {7 5 i

ik g2 G EdE

B EBEL Y EAR Al Eeng Rod Bug ROLZBAAEF - AT
PR BRI ALEIFE A X TR AR §§‘3(Engel et al., 1995) - Verhoef &

Donkers(2001)4p > &/ 4747 £ A g po > 2 SRR P A& S8V PRARPRER TR S &
& ¢H3ip) F1 4 © Spring et al. (2000) f£F i h & Bk 'g EEPTRELALTFAHEEZEF
Hl&§4ri&f>’ﬂ CIORT Y B E B BT ARG G
Fte B RARE B al il 472 02 ¢ 2R GF A 4T ~ A SRR A IR R

[k

;

=

£ 1% i (Hwang et al., 2004) ~ Probit Model(Verhoef & Donkers, 2001) - SMC#-%] (Schmittlein
etal, 1987)% o

>
~

“’M

3 ARE R

F_
-

[k

=
IR

o
)

BEE B ® Behikvg > 6 0 Verhoef & Donkers(2001)4% J1 A £ 35 % B4 1 1
o 4o B]2-34
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AL %k : Verhoef, P.C., & Donkers, B. “Predicting customer potential value an application in the insurance

industry,” Decision Support Systems, 32 2001 189-199., 2001.

PR P REL ARG RSP T F R AR B0 MG
HRG AR SRR ARG R T2 RBFFRLB ) FIRPME 25 - B IR
BB E o RE DT LR AP E LR F S e P AL RER D

L
Boo Bl 7 MaBARE B3 IRy B E o

e
e
>—L
3

5
REZ oo FPH B ERM > 27 PR BEEARGT R DAFL RIETREEL o FIE

1 HEAEEL AL ERFRDEN e 5F EA S RAENB AN X 7 iE

LR A s w5 AT

2 B L B2 e R EASIB AN E S A FRYF e - LI
PR B -

R AA R AT X AR B BATE B LR AR R ARG TS R
Beil R m AP LR LR EAEE L R A A R U A TR ER - A
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ASBAAME D A EV UREAERARIBLE P B ARGE A2

[9)]
g
=
£
X
N
E¥1
A
e
]
b

R Ry 2 E R A

T

5% 208
Bl 24 BEE 254
FH %R ¢ Jay C, Wil W., Guido T., & Conny Z., JEE £ 4 o » Bl > 45 % ¥ W

FRGFUNT LA VR8T E -

23MEREFR—MER LG E

W% %@%mﬂUmﬁwzayﬁﬁaﬁw%%%ﬁﬂ%’*ﬁﬁﬁﬁ@?ﬁﬁ%

AOREBLR B A MR LG L
=X

AR SEEE LS PR EEF R PRE AR PLP AT S R
POzga ko F g AR PRANR . LR R EFHRDTAG Y A VD IRE

AR -7 W SR OPEL o 5T B REEE & 2 - Peni * o Mulhern(1999) % 4



1231 % o Mulhern(1999)12 43 < FL pll T AR APl L3R ¢ 450 8 L E(Lifetime
value)(Keane & Wang, 1995) » Ag Z % £ ¥ i& (customer lifetime value )(Berger & Nasr,
1998) - 31 (customer valuation )(Wyner, 1996) » g % ¥ £ 3= (customer lifetime
valuation )(Dwyer, 1989) » £g % B % ¥ & (customer relationship value )(Wayland & Cole,
1997)12 % kg % & (customer equity )(Blattberg & Deighton, 1996) ; # Mulhern(1999) %=
7 7 & * 27 Storbacka(1998)— tkeés & o 5 AR ) ‘}'J (customer profitability) = %3 > %]
SEFIAAF AT RAH D SR ¥ T E T b S 0 il F R
Booom 2 Ea B ATE T %L*yﬂﬁ%% bl4ere s B Tk 6 i R

LR MR B L E SR S F M AL
é\@ggﬂﬁ@gggﬁgi@g@ﬁj7%@w&ﬁjiiﬂ’&iﬁiﬁiim
AR BB o AR ERTIT 6 o AR E SRR B R T e TRk E(Mulhern,
1999) - @ Pfeifer et al.(2004)R]4p 1 » BRE A7 T 5 AF 20 > e r EREEE M &
M AL L R oo fEE Y L S oo Gupta & Lehmann(2003)45 21 0 AEE & & i &
SHAAEE LA P A REHZRE  FPREE R L B TR EE A EEE
BELE 2 BRAEEMEPT A 0 # 7 {245 Blattberg

Lp g EFNP B2 o 5 R

* % > Bayon et al.(2002)4p & > #f %
& Deighton(1996)ch & & %4 1 AE %
BE A RAEE TR e bide: B2 mf‘-“’ d LR H R R

BEER LG EMERERE TUTEL T AT U E T R RS ¢ - @A L

APIT > F A BT R PE Y TREEEHY £ ‘ﬁﬁ%ﬁ*%éﬁ
o MAEEM IR EY DY A mr% - A AP eh o 7T A e
W d I iE k& om (Pfeiferetal,,2004) ; @ BEZEE R Ed BUfEE 2 % L H E LS 4o

& ¥ e R LA R F 2 LA #dEAc & o Bayonetal. (2002) PBE SRR EHEF

sEE
B a2 ppE AL B ol oo 4o BI2-5%70 -

*’M

R
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SETORE:

BI2-5AR% P BEHAE LIRS 2 MG
F L % J&: Bayon et al., “Customer Equity Marketing: Touching the Intangible,” European Management Journal,
20 (3) , pp. 213-222,2002.

dR2ST A ERERAEONP SR M ENE TR TR E B BT

KEe BhadENE TR OATIE  GLBET R FIZHERL S F LN REA 2
RER et A2 R R E R S ITREAEER LG E o RER IR EFL T B
EFATRE L ¥ i ~ # } (up-selling) 2 % = 4 & (cross-selling) P § ~ g £ adF ~ M7 H =
A MRGER A ARG E BB ER AR T A T IR A A2 R E
P T LARERRE o

CEEERE S F
ZEA R ERE  BAEZRL T E/RF MR 7B PR TR IR E

FiE < ?%ﬁﬁw’ﬁzﬁﬁﬁﬁﬂﬁﬁﬁﬁﬁﬁ—&ﬁfﬁ SRR B E
5% R

S i) BEEMAAAp G FlE R E R & BEPEL ¢ HEAEE D

4gﬁ%’%u%wﬁij%%ﬁ’%ﬁﬁ%%*ﬁgﬁﬂﬁﬁmﬂﬁb7#E%W&
N 92 £ Y ’,’/’ s /y/_l_, y 2 - ,_,‘):’7 ge by 55— ¥ '//:/_:_—_
B2 m?:'};k‘”,}*ﬁ e FHELYE -ﬂ'%‘ TR RF LY F;F IR FEER LB

WRRE FHARBAE L L Ft o gl réﬁ%ff‘«é’fﬁ B -#FRREPL ATy L

e

—

BER S B RG fE PR RS SR L STA 2 e A 12 i (Gupta
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& Lehmann, 2003) - Roberts & Berger(1989)45 1 » A & % £ § & 5 #75 & % ﬁ)ﬁ’&'l il
te 2 4B 2 BUiE 5 Courtheoux(1995)Ff ik i 4F Roberts & Berger(1989) s & » 43 jEUbf
LML E»FITEY B ER LR ESTFHRE A 7\?)*% EFRZ IS
EIE - 0 KRR E 2 & F B 0N > Kumar et al.(2004)45 &) 0 A % 3 2 i)
BEAMEZOCEROERL L2 AHFRETE 2 23— * WACCH7R > @ Bitran &
Mondschein(1996)45 &} » Af % % £ § & 5 A

T}
F}
g
S
=i
A=
=
%
i
‘3.
s
W
o
=
~
Ay
=
&
@

Jackson(1994)p] - » = 5 1 3 £ e N EREREZ T EEEME RS N
AT 8 g A ?)* Z3IRE - Knie-Andersen(2001)R3a 5 » BEE % £ @ £ A &
F N

ST 8 A R RITHEAE T B Ryals(Q002)8 0 > FEE % 5 L E
%%ﬁmﬁs@%&bﬁﬁﬁﬁﬁiﬁﬁ%WE%mﬂ“%% 1 * I F D AL
d SRR L B Uh g LB br 3] £ AR 0 F]pt Pfeifer et al.(2004) B # ~ £E E

Mot RO Es L B LSRN AL SRR R ELIRE -

R o RFEX PR ERGEETNIARMN T ETFIFEEREL LR ERFDTFF I T
#% ¢ » Hwangetal (2004)4p 310 Bf Z & S i B 5 ,’}_a‘r",%‘%’»%l S BB S PRIMER R e &
2t PERMEDERISZEEFER A RF D RO RERY E
Berger & Nasr(1998)dp 1 » & FHBRE X2 DB 2 G2 ZEAILF L > F R E
B L EAUTE B R G I~ 3 RS BB R RIRATE
j\»«x.r;l?ﬂ['-n% m,% o AFTY %é‘fi%iafﬂ FE M p,,% ,E,s]:“‘l;b%\"’{; SENVES) I SR

Fge™ 4 22 hn
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Feff

Pfeifer et al.(2004)

Hwang et al. (2004)

.éﬁu%@Qaﬁérfbﬂl B8 S PRIRREE e A28
B2 B PR R E e R AT

BEEFAERE L AFRESE

‘: 2 k
(4
Kumar et al.(2004)
®3p— 2 * WACCI7IR -
Gupta & Lehmann AR Z ¥ 57 A T3 A KREFIZME -
(2003)
REEM B EERE L ARMY I E > JEE R L Eant
Ryals(2002) ) )
R AN BRAEE YT o fIPITRI A AME o

Knie-Andersen(2001)

BRESE B R AR PRI TR & A RO TE
A

EERBERAGFER L G2 ZEISE R - F AR

Berger & Nasr(1998) | 2% LW B X F A ZDFB 5 2 SEIH E T~ LR
Hoal s 48 2 RILEE R ch A B R E o
Bitran & Mondschein | #F % ¥ L B E S AFE g 5 @ TA L SR EEAIZ AT
(1996) i o
RER B SRR A R RRIE A R 2 1R L R
Courtheoux(1995) .
T
I S EPEN SO R TRl - S
Jackson(1994) EFME R 2 2R E SR 2 R E (Net

Present Value, NPV) o
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Roberts & Berger REER LW E LT A 7\?‘1* g H ez JIBGERE -

(1989)

T kR AP ER

n»}
—~
[k
—
B

.
3

>

2B

REEH PR EAHARE SR A RPOER AR ENEIAELEET F ReD
P O iy &ﬁﬁw@;#?m“”%mﬁﬂ%Uﬁﬁ’v“%*ﬁﬁ*%uﬁ

B MR AR HCA 2 A A - AR
HY =@ - d=F 2 I7HF > (& i\m%ﬁ—"z PIA50 5 A

e ;z b I% & R é * 17 A }aﬁ&" % B I% [ —Z(total

revenue —total cost)/(1+d)’,
B A AR T YR AT
A 4 R A S

RN E BB E BEAEE S LY BRG] AR

oA { EHEE AR AR
DREE B E/l% B AT REE B

%
S
N

AR P TR
P AR W 8

KR
BREBELEELREY DR F 2 AT o

f‘;‘;

IR

ABEE ¥ B I% B A AT

REZ B2 ¥ B R A {0 4T 557 (Jain & Singh, 2002 5 Hwang et al., 2004) >

CLV = Z 1+dt 0

4 dne r RETA A A A

n =AF % O A B

d=47R 5
PR A AT R R BAR RS PR TR BT S AR RS T2 BT
@ o

BAFRAR E 3 & 1 6403
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A RMEZAYR AL BNHCAY ¢ 0 3% 8 & 404945 Jackson(1985) 4Tk ¢
M1 KRR K RA G D8 - 5 7 sk % 3 (lost-for-good)AE E > AR E F AR
PEERCRT AR 2T - § MR ¥ 50 E
BEE SRR IS g S R BES R S PR LR G S AR
&
-7

PSRRI S ] Ao S

# 7| (always-a-share)

(1)Dwyer(1989)2_ kg % ‘a4¥ #-7| (customer retention model) % £ % 18 #% $-7] (customer
migration model)sgf Z ¥ £ 1§ B H-A)
Dwyer(1989)1% % 4 % %3 2 5 = B F 3l cnb BRAIG - % B 05 AR 2 R
A R AR 2 A R BB HCR] o B R4 e & & % 3] & (lost-for-good) © &
= ’ﬂ;’ é

nz::}ii £ | i (always-a-share) » *k $fJackson(1985) 32 45 vt ¥ o

(2)Berger & Nasr(1998)2_ Af % @ 4# #°7] 2 AR £ 8 F g £ % £ 1 E B3 (2t W
Dwyer(1989))

Berger & Nasr(1998) %~ Dwyer(1989) %2 5 > 7= &-4fJackson(1985)#% ! cig = #fAE
E2 Fd Ao B (- Al R R L R R Y E BE o AR ADEK KR s
B TS ET=RERRS PSS 8 = (R BV S UL R = P
4 8 {r= & ik 5 (Blattbeg & Deighton, 1996; Jain & Singh, 2002) » Mulhern(1999)4p ! >
dn A FOBRR o F B EAR 2R E .

(3)Gupta & Lehmann(2003) % Jg Ag % a4F 5 22 = £ F i)

1 Dywer(1989) 5 A #_ > H#-Rg Z ~ 5 % (active) & 2L7% # (inactive) e # 0 1345 78

ARREX P ERAF R DY R E A S E SR g o
C.BBAERLHE
(1)Mulhern(1999)% Jg i WA & & 74 = A2 R E ¥ £ BEHT

Mulhern(1999) 7 i 4 A i 3 35k 3+ 5 AT £ I FIH > 417 BUARATIRAILE » 95 -
REE A Bz > FHA S AEFH S AENDRRITRE LRI - 57
FEL AN SRR > 975 PR R R BN AR o A A en et 1oAY
AT E DR PR A LAt o

(2)Hwang et al.(2004) % Jjg & J5BE £ ™1 2 1 SRR £ 4 % EHCA)
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Hwang etal. (2004) 42 914 G L BAEE M 2 BRI RS B E2 BRAFEZHR LG E
#-4) > Hwang et al. (2004) % & Bt B 5 % 7 27 ¢F o PRARPF > J8F TBE & 97 IE 17 eh )
B L e e B R R D BRI e IR R R A enf
VAREREE LA RN kR S R N S ﬁﬂiﬂ’ﬁéﬁixﬁﬁwgﬁx
EAIEA U2 W PR B PR I g A T A TS R TR AP BT
HEFE-HNP W EBAGELEREL P BRI AT EETELY

WRTE LA W BT R P EH R -

F_

(3)Bauer et al.(2003) s % & B W] A £ & £ 1 & A
Bauer et al.(2003)4F 34 AE £ % £ @ eh g fE = i > BATiF 2 Dl i3S 1A G Z 5F

BT AR R PR 2 B R A HE 0 (S R0 TR

P
E

=

S S L T L B R = RN R
(comprehensive model) > H & Fenafr 2 F & 45 1 EE S A~ BPEFF  p g
(Autonomous revenue) ~ # F Je > ~ RGBT~ s FE SR L ‘E,‘I—‘J% Nz I N S e
ek = = A (Termination costs) ~ 3 3% i & (Information value) ~ & ¥ i&(Cooperation

value) ~ £1#7# & (Innovation value)# » #cAléng ¢ A3 & L AL i &0 3 B

(1) Schmittlien et al.(1987)=3g #p = # £ 2 % % 5 2 SMCH-A) -

SMCH#:3] €_d Schmittlien et al.(1987) 14 st 48 F H-7] k £ 5 & B wjfg £ ch i kg d
ﬁ%$uaﬁwaﬁﬁ&’w%y%%%ﬁ@%=aw%@ﬁ’ﬁﬁﬁ@*&”ﬁéﬁ
FRF - RS MFPEIRY > FwniiCAE R332
(2)Schmittlien & Peterson(1994)3g #f £ = % £ %f (% @ SMCH-A)) :

FFH R B A3F R 0 SMCHA 73 B 1 il 5 A 4803 v 455 R
v ehTdof g s 22 B PGB Gk B L T HE ks 4
BB AT A kREY ES  EApE G T o

AET R SMCHEA] R4y A KL 2 5 2 % 8 W SMCHCE] kA~ 47 1 &
kﬁi%f%ﬁj{fé@éﬁg% I%lﬂ7f§1‘go
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D33AFE S D i ehd B M

Mulhern(1999)45 1 fE £ % & BenB vy 2 o o R0 AL 2 # B = BE L i
A

1~ AT @ TR

4

T3
>

A
2~ PAEFE AR L OES R 2 &
3c EWRAMFER LY EHFE LAY L EH RG] -

HAEASAFTAELZRR LG ELF ERDEFH L@ FFHPFT A A ER
BRFFFIFRFI LR LG ELAIT R F T ER LR EATE D %4 £
FH @A Rfs* § 4 oE p (Mulhern, 1999) » F 2L 2 5 €3t a hd £ o

s

Ryals(2002) Bl 4-%f € +* 16 & 4 £ k3> B AEE % & £ 7 & B 304 14874
f

E@T&;X.ﬁ/l%lgmﬂ:{l\kgr@ E

2\@za»¢mﬁﬁwa%g%ﬁaaﬁﬁa’ﬁ@ﬁ%mm@%aﬂ@mﬁﬁ
AT F S T é@tf&%@‘dﬁ B3 BEEANT g7 - LEF DG Ea dpiFad
TR EMGAE o @ Stahl & Matzler(2003)45 1} FEFEAREG B A e~ B &

AEFHFIPR RFL BB EF A AFRE B IMEMN GhE A2 R} 24
R R E AT R GRS P 3 e o A G F R RIS
‘IR%?/”‘E‘%‘;{.?_?»Fmp%%r}&lk'm&“§3ﬁ&°*‘“"‘f TR EFRG P
2th s g SRR v B AT E o Bauer et al.(2003)3 45 3 § Af
A g@ggusu% T i ],‘7"3‘%?#;:%’{}%;“&;3\37

BE R £ l% B }]?%f;i#;—,
mnﬁww%a’wwwiwa&ﬁ
ni #(Mulhel’n 1999) »

3 =
alad
\',ﬂ\:
W
b L
)

CHRELRE B vappE R L
EHCT A S AR R A R R S A R A SR b - A a2
e F o blde e R 4§ e~ fo ik 47 (see Berger & Nasr 1998; Dwyer, 1997; Keane &
Wang, 1995; Reinartz & Kumar, 2000; Wang & Spiegel, 1994). - Stahl & Matzler(2003)4p

N R R R AARFRMER PR EEFLFE - LR F Rt

FEFRBAKRBS > FIN IR ARMDERNZ GRIR ¥ - 25 > M E PR
HFEHRBOPR A EWFLEETRER|L SHE2 FTihe Fot o LA
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LHLB BRI Y BB ADR e A LWL RS b gl & > Grembergen &

Amelinckx(2002)4p o AR E B P BFR AR DR MAN BA AR ETE N E g3
L ARER o RREXR LY EanF S P AIE AT > B RS K% 49 Bayon et al.(2002)
Fﬁgfﬁs;;jﬁi:’?cu;{ x%m*g,,.,_@ [ERRY 52 r'ﬂl% [ Sy x%n’g*_)fpvij@;’?]
B B G 2 &2 Hwangetal. (2004)45 01 0 S 2 AF £ & & EHC

Wit 4 RME AR o R ] R MR S L BRI W e P

% ETEG TR BA AT FA S ART AL L AH RET
+ 4 8 (up-selling)¥? 2 = 4 & (cross-selling) ~ AR Z 3 ~ g 75 AL RLEH v T
35 BRFRE - L EFA A AL E R DF R TN AR R K

S
(DA % fas & g 18

Thoma(2001)iﬁ Vo BE ARSI R RA LT EIFERE R FERERE
WAlEF ¢ ZRHEAETNZAEFMNERG L& 757 R 222 SHRaOIC] -
Hansotia & Wang(1997)4p 1 » # A B HFE LI AFUE LA EEPHE - 75 B

AFOTE N AEA L L F RIS BT I REGRTAE L 2 B B L Frenc
FRBEE o Hansot1a&Wang(1997)’T:}F] Mo FEDRAKRRENE T B AT F AR
Fengal o e sl F o 2 R EREE 2 B enT i o Berger & Nasr(1998)4p 1 > &
PERERELRER AR REESAIApFEL S0 Thoma(2001)#ﬂ A B A E
TRHEERADEL AT AL R ZEFEAFRE 13 7

(2)w * 4 & (up-selling) ¥ < * 41" & (cross-selling)
PEMERERER > AR M EME e LA L& H(Kim & Kim, 1999 ;
Kim, 2000)’ w b A g; ,g):h;l g;?’liﬁ‘” ,ﬂ __'__;‘g_‘;, Tr‘fﬁ y A *‘;é"—r:( ’IGEF"EE v L=
HREZUHRAGS LT 2 8 g,e,iﬁéd LAY
F R PRIAT RS o ot REBH B E o

Knox(1998)d 1 » 3% 5 B E # & 3 E4958 3 A TR R S A KR &R
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(AR % 5 &

BREE MY l% B Ap B cnH v F]& ¢ $24F 2 % £ (Mulhern, 1999) - Anderson et al.

BRAEE R LY ENF T AFM G A - YRR ESH LY E Hu®

(5) & & 7 % (recommendation behavior)

fEFifer AL gk FARZ GBS TREE B P EER P EEDE S
F B W oSk S o9 4 (Murray, 1991) -
(6)& v F&

REEEA S 37 3 S B0 75 A F Ak e R RAE R - SR L S MY
P 2 o TR o Glde T E s AR Y 2R 2 hii B o Mulhern(1999) 12 2
Bayon et al.(2002) 45 41 > A & B 9§ @efi? E X 2b b Ful e fed didgynde

BEAEE OGN v RBHE A EFREE R LA EL RS T

2,

o N g B R B BT e fakeT FEER R
FoOMELB EAL REF AR RE - SWER HRLOERE AR

%

i
"F’i‘\,b;ﬁ-’“w&ﬁ*‘gﬂ,l%mw@é TE A AT R RS TR E R B KRR E
BE S BE LB M LEFLFETF IR A

REE R LW e ird P BB et (A2 B E BRI EMY 75 AT
(Mulhern, 1999) o o **Ag £ % £ i B35 eni & PR A £ £4 DA E o ch TR E 4]

2

BUE R R £ ERS G Aot o & g £ F 3 (Hoekstra & Huizingh, 1999) ©

PRk s et R R

Tl
F P OIRBE R o iR e enfT 4y 4 (Hwang et al., 2004) »



F_*

Wheation(2000)45 1 » f#i-ATAE & IR 7 TR MALT % 3 PR R A S R
FTAEY §RE L E e e I TR RE D2 L RER

‘4«1-
=

+

W PR E KRt 0 RETI B GEE L M B E LT aE - B
MR L AApE LG AR F BB P R AR IR R T
#3¢ (Kumar et al., 2004) °

SEEEH LY DT B2

ITAE S BEE ¥ LW e &b 7] £ 4R (Blattberg et al., 2001 ; Reinartz et al., 2000 ;
Jain & Singh, 2002) - Jain & Singh (2002)45 &} > AF % ¥ £ § E RO &k it e 5K
FHATEALDPE TR EOREFENE A LEAR LR L BAPE T
Flet R R A
BB/ F) o ¢ L= B

¥ e i@ o Reinartz & Kumar(2000)f# 37 & & fg £ % £ % @4 T

D Axdod 5 b £ B4 g EREE B A R g -

MR o 4 ﬁﬁ*}ﬁ(marketmg science institute)ds fg 2 3 £ B S L & AT P RAL o

3 BAEER PR EAORIE Y Y REAL AR LT
g oo }?_E&;‘fﬁ/l% A 7% "“}aﬁkﬁ,@l‘*?ﬂmx%i;\iﬁ?’ﬂﬁ“@f&;ﬁ{.‘ﬁ/fﬁ
B8 AR E B F TLiRbrehid 45 - A 0 Storbacka(1998)4g ) v AEE ¥ W B HAE T B E

Wi BB TR LR EEEJARDEFR SN o R E R PR B Ee &
P BB L DR E M R PRI U A R R R I B F D
& 4 (Ryals, 2002) > Mulhern(1999)4p i » § (74 F B FE e 8T R L 0350 @
B B R BRI S5 FH R e b d 0 FlL T2y
T L E G IR R FR R R R B R BT 2 TRl { LE
& #1h) 4&(Stahl & Matzler, 2003) » Mulhern(1999)45 1 » B ST % % & § & i v 11§
B ERIE S FHTRAFRE ML A F DT o Jain & Singh(2002)4; ! > o
R R GE R > BRI E DT T ARG B SR AT A KR @ F T4
SREE R P G 24 o ﬁiz PSRRI B EOT %ﬁ?jx )
PR P SRR TORE AR T GRS ¢ T 56 PR Pl AR
&

EUFA B EE LG G 7 E RS UHAR YRS -



Pfeifer & Robert(2000)4p 1 - Af % % L Ees Y ERERY G % A Jain&
Singh(2002)47 1 + AL & & G HCA)T w24t f EHIRHE LR Rk AR 0 R L

WAREE M E @ P WA FHTRRECFHBE o d W F BALEHN L E D
BEMG AR EERT AR EBIREE OB LG ELE R TSI BAE R
HH1F P cnfT M (Kumar etal,, 2004) £ - BEE S S H a7 2 5 ¥ E Ol
ﬁuiﬂazi%;ﬁ#ﬁmm&ﬁgmmmy?w’ﬁiﬁ%ﬁ@w@gwgﬂ%
FEHVR- BAEE I A R B aEd p 3 Mulhern, 1999) 5 dopt v ou @ f E 2
MAEA TR ~ fek (FH TR L B IE ¥¢ (Jain & Singh, 2002) 12 2 & & % jE ¥
REER PR Eid  REX L FRPF UL OEH S 5 ek (742 kg sfhz
EE S Kumaretal.(2004):}ﬁ LRIl L - S BiE2 v VR fif;}ji,% Ao kR A
e o ot EARE R A S T ’%’%«”fﬁﬁ}éﬁ%; EIEE o T PR L F AR A e
T Rl 2-6 Fro

=
e}
w
=

Bl 2-6 3 IAFE & 0 B AR Rk R 7 15 ek

F 4% &R : Kumar,V., Ramani, G. & Bohling, T. “customer lifetime value approaches and best practice

applications,” Journal of Interactive Marketing, Vol.18, No 3, summer. , 2004.

y %

AN LR EHEAAEE R L E e AR Rk

i

REGFRNT OISR

“m\ “\

1~ & $EEFAE S L & (Jain & Singh, 2002)

2~ Bt E PTG e E sk {74 2 Boi(Jain & Singh, 2002)
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3 B R BB E 2 B 0 I B B £ 2 #Hc(Kumar et al.2004 ; Jain & Singh, 2002)
4~ 5 2xfel FHF /)Ea?(Mulhern 1999 ; Jain & Singh, 2002)

5 %38 & % aEq(Kumar et al., 2004)

2AREE § BF R—FARER

ﬁeﬁﬁuﬁﬁ,éﬁ#%ﬁﬁz%\?%ﬁ%ﬁﬂ‘?%ﬁ”*%‘
FAHRS o AT -

=
e

FFR 25 1 F R FTAL F B ET A - AIEF 2 ST F AL B
AoV EHER FE KA L A EOTHERTRA D AR 2 RS 0T
AL ¢ 32 §2 3 2 (Berry & Linoff, 1997 ; Fayyad & Piatetsky-Shapiro, 1996; Frawley ed al.,
1992) - Rygielski et al.(2002)4 ) » Fop-HE# R R AIFE 2 U2 T AN
e 4 RFMF AR ik 5 fobd B o Brachman & Anand(1996)4p ) » FalF ¥ E R %
F AL P RGP 3 2 0] o Chung & Gray(1999):n % @ FAFE S FH Y 2 2.4
F oA ATH BT P B 0L R 450 o SAS Institute (1998) & FORE M S EH &
A Al 2 FR R R w7 Frig o R R 2 42/ - Han & Kamber(2001) >+ F

AR R TR K G R L T AP 0 #5P~(extracting) £ £ ¥ (mining) 1} FrEs o

d 0 hE ET UE 1 ¥ A iﬁﬂ?ﬁ:ﬂ&t‘ IR > a2

BRI Y PTG o GATEM IR BT S g RGO E A S LU E

242 FRFEW A
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Hm&mmmmﬁ*’,%ﬁﬁﬁﬁﬁé#éiﬁﬁﬁﬁﬁﬁ‘ TALTRES ~ TR

TR TR AR RS R B TR g% 0 4o B 227 17 o

B 4 3
BB L FE L FHRER | g FETRE
e 74
A
B 5
R N LA R
g g
TR | FHRES | PRRE

B 2-7 ? FL I H S A
’E‘ #LdciR ¢ Hui & Jha, “Data Mining for Customer Service Support”, Information Management, 38, 1-13.,
2000.

Chablo(1999)4; 1 » F L gF 42003 1 BAEIRAZ 5 M % FALIEHE 12 2 i 2 4ok 8 0 «
Two Crows Corporation(1999)4g &\ » TR EF R % = AL o b T 0 2 1 FFH
M(bde @ T3 2 RE L) * B2 RARFE AR FHBFLT LA DRI
F oA g e gk et 3 2 2 R S Bt - B ) A HEHCE] » Two
Crows Corporat10n(l999)"T:}P o g A A E #i%;ﬂﬁﬁ% £}

I~ 2 & & ¥R

222 FTRER T

6~ 3= ip WA
A2 5% o
He s ABRF22HAPTHINGF e BLLHB - ERHPE2-FEH7]53
AT H A B ¥ SHBE AL ERc L FTHEALE 2 F

P
FLERL 3 ER A TR EFIFR R ST A HE L 6 Tk & 51 (Metadata)
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Z2 T EPFREBFHEL 8 A FREBFHL -

SAS #H(1998)4n &1 » FALEEIE = 5 d T BH > A WL A (Sample) ~ 47 %
(Explore) ~ i zz(Modify) ~ #-3](Model) # 2 3= (Asses) ° Fong et al.(2002)35 &1 » 75K 4F
PoiruE 2 P L 22 FHREL PR SRS AonF e 2 e
i E 2 EREFTH A IMBERLG e M EEEG FE BEILE A ]
B3z b % 53 WASL L RNRS B FEA A M TR AOLHAEE 4 HHT
o GT RS TR AR AR G AT RERY BB OETRE . L H TR A
MOE R EIE R D s S R T E AR TR IE - A
BT 6 W TH R TRED RN GG AT REB S L w R -
%%i’@ﬁ4ﬁgiéi?%i%%%ﬁﬁéﬁﬁﬁ?%ﬁ’ﬁéﬁﬁouw’%?
SHG T BB AFETR T ERFEB R R A EE T bl 1R
Bk Akl A TRE e P 02 B R B RY F  5 T e L B
R -

d rLE ey gV A FALER AR R SR Gk SR kR B A F T AR
Z 2 MR R R RIS S R AT IRR] ) AR R TR R R A o T
B8 EA e B TR e -

243 FAEE I A 47 3

Shaw et al.(2001)4p 1 » & % & RN FREF L EA3T R LA ® A 5 S8 ¢ 3
1§ 4 7 (Dependency Analysis) ~ 4 #f(Class Identification) ~ .4 47 it (Concept
Description) ~ £ ¥ i j2|(Deviation Detection),? # 3 #14R4 i* & 3i(Data Visualization) > 4=
T Bl 2-8 1T
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TR E 0

i 47 & HTER BAH o 4 471 AR

Fﬁl?‘? 5 ﬁLA\ = LN A xJ e ok Eo
"8 F L W IR ) FYCES T
Sk ) 34 2

B 2-8 AL s
7 4% &R Shaw et. al. “Knowledge management &data mining for marketing”. Decision Support
Systems,Vol.31 No. 1, pp. 127-137. 2001.

Rygielski et al.(2002) 12 i A2 s Bbdn 01 FALESS A 456 § 2 47 > 40 F] 29 “i7

CREEE B
RPN

B e

N

TERIE SR TRRV ¥

/V

TR

Fem A 1T N

i £ 18 R

A

B 2-9 fnAn e kA S FRIED S 2
L Kk Rygielski, C., Wang, J.-C., Yen, D.C. “Data mining techniques for customer relationship
management.” Technology in Society. 24(4), 483-502. 2002.

Hoe » 2L 0473 24T

B g (Discovery) : A o LG AATA LR AP A BBEL AL

%5 TR AR R g 2

B FE R HCA] (Predictive Modeling) @ fE& AL & P 45 Fleficd] » @& % pt 3 R Ippl A &k

AR o
B 5¥% ~ 17 (Forensic Analysis) @ B * #B-V P B ¥ & 5 HF TR ~ % aunfe
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1995 Han & Kamber (2001 ) 4 % » TR 4R # e iy 22 9733 3 0 ok s\ fE g 2 7

A FE o AT

(DPEA /5B $ it #4427 % 5] (Concept/Class Description: Characterization
discrimination ) ' — #3% B ik g A A7 ¥ o de A B 0 TaE 2w (class) o fede AR

g]g&m*z‘;,tt ’ 7; —rzujﬁﬁ‘—% e

B PR B s (class) PR - LB B S P R TR e o
B FREERYEVMRIGEF DS NS N L eF oL R R P o

(2) R 75 = 47 ( Association Analysis )

BE T LA B EXEY BT E Y oM A A e M et g
FALFHRF & P RA 20 ol S~ RSN R L E R EE TR
¥ r oM s 47 Y 5 Y £ ~ 47 (market basket analysis) 2 % 5 FALA 47 0 AU E R
%ﬁ%ﬁ%ﬂiéﬁﬁﬁwﬁﬁﬁﬁ’%ﬁﬁ%'@_%%“é’uﬁyﬁiﬁﬂﬁﬁ
TAEE B AT R PP S 50 i ML T34 EFPFE e VT AT
VER R SR BT U e g B o B A T AR

(rule) 93 N R 7 WXDY7 XYy 2 FAamk & 245 B 5572 P (association

*’”}

rule) > RETEFTHEY FFAUELAX RIS ERFES B EEE YR
B Aot MBI A TR TR g 4 R TRE A LR A SRR A
AR LR - G R e T A BEE R Y KRR MR
¥ o* s 7% L 4R & (Confidence)£r 4 3% & (Support) » 4o % 2-3#75% - Confidence
- e RS VAccuracy” > dp X Aok 2 0 RIY 4 B 24 i 5 4% F hConfidence BRI
% 71 iz P45 ¥ 3 (dependable )

+ 2-3 B 5% P 2. support ¥2 confidence R %

Confidence low Confidence high
Support high Wrglh i e § 3 4 Bty ygsd
Support low Brprp e 2§84 Brrb 3 w2 ¥ 32

Fp ¥ Support EE L FE AFTHEY > X YA & A28 4 99 5 > Confidence
A2 HFEXHME P Y FEREE S HE B2 S X = Y[1%,50%] » 4X&2Y 7
1%¢hsupport2 50%ficonfidence » ¢+ & #cE S8 & 8 2 Pl @244 £ & g ik o
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(3)%~ #g¥2 3pp| (Classification & Prediction )

AR ED - B RN R A TRBECAN(S ) min e 2A @Y B R
BIRE Bl A Sk o B IERIEAR Y o #raE 2 4 AR R HCA (B 5 Training data ) » 3% 38
BHT AT R A RIERD R BRI BBV > ARG F LA R 3 4
IF-THEN#.R| » ;& % #H(Decission Tree) & #f4¢ 45 4 i (neural network) e

(4) & ¥~ 47 (Cluster Analysis )

—-

BHEATEIER] ~ 24 H 22207 F Training data > FAL 7 Jf & L i & dF R4
(class label) o Z ¥4 47 ¢ 4p 0 eH T € B R - 4=(maximizing the intraclass
similarity) » fe #2232 [ 4& 7 4p 12 (minimizing the interclass similarity) » @ * — ¥ ¥ 4L A
- Bagw & &

(5)& ¥ &4 7 (Outlier Analysis )

FTOREY T e 78 - BFHEELSSHA FOTHR SRETREES R T TR
(outlier) > @ Oullier Analysis 7= 7 | *-& 4 {# #£4 (Oultier mining) k45 11 igd £ F hFF
Ao < FRA TR D E R GRS R A Gt TR o - R P
4o F-' 37 8 e i P (fraud detection) » 3B F 2 nE i g F F A nE kb0 @
R EAATE G F e

(6)i& it » 47 (Evolution Analysis )

T e (v 245 LA R C R PICY R Gl S BR TR L T
A BEF S F W] s TR BB 47 kA 7 PF R AP B 0T B (time-related data) o gt ¢F o
it o 47k ¢ 3 PR B 7] 4 47 (time-series data analysis) ~ Sequence pattern matching £2

similarity-based analysis °

244 THEF R

FREBEORY FRARE R L 7 RO EH o BB LY 2 PE o M
TR~ T EE g %453 - Reinschmidt etal.(1999) 45 » P & FTHEZHmANL &
PR A RS G EIE S R IR AR E I doT A 24457
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Fo 2-4 FORFER B AR B

B HE I b'eE AR I
P74 TP - Ak
M p 2 REE IF &
R p I U AR
B HE ST E AR I
ERE i 40 B
ka1
PP AT

7 4% &R : Reinschmidt J., Bhattacharya R., Harris P., & Karanasos A., “Mining Relational and Nonrelational
Data with IBM Intelligent Miner for Data”, Appendix B,189~193. 1998.

AT LR AP HE I ol F AR o

245 FTHRFBHE LB EREE Y EF R MG

Rygielski et al.(2002)4p &1 » Jg * A dni b 2 » FRHFBT L e 2 hFR Y g0
s o Tgg FOR Y T a0 ahb o Fleb FOREE A G Syt et & F4p IR AT & o Shaw et
al.(2001)ﬁ#;] B FREFER L BV et LS RS i B B fRAEE 0k Sit b
o ke 4 T o fé;ii%]ﬁrr?g@l*ﬁ s e T4 v P o Chye & Grey(2002) % 7+ » FAlar#+ #
kot B 2 ()R AR R > RERLTORERE S B B
M oed e )I?J%:}’;i;‘-‘f%gfrr” FTHEFEB T URED G P AT 0 & 4ET e
& % B fRAR L TR 2 2 A R B B o

FE R #fﬂ*?),?\ o FRFMEDFEY EFRE G T !
1~ 35 & F AL B A2 e e et (Shaw et. al. 2001)
2~ B f#RE £ 7 % R 3% (Shaw et. al. 2001)

3 BRAsF AL 2§ a9 F 3 (Chye &Grey )

FiRIEE Z {7 % (Jenkins,1999)

5~ & 7kE £ % I (Han & Kamber, 2001 )
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25REEMGER LR EFR MBS LG ELTHEVLH G
ARG PRI S S R S VB EM G R R AR R H S
o TR 2 B

B SRR A P i

*’M

3

MR E M e IR R R IR EM R R ETIET 88
1~ & = 3§ % % 5 B (Gurau et al., 2003)
2~ fFFE e 49 RE E % ¥ i (Hwang et al., 2004; Kim et al., 2003)

3~ 35 kg

i
¥

¥ I§ 0 T2 4v 248 % (Hwang et al., 2004; Ryals2002)

4~ BAEZAR G & F 0F A (Hunt, 1997; Kutner; Cripps, 1997; Wyner, 1996)
57 RanEEEE 0 { & A% (Hawkes, 2000)

6 ~ JE (B AR L oEs o B 3R £ B4 (Kimetal:; 2003)

7~ HAEE B Fl3% R (Kim et al., 2003)

RYEMERCYE AT SRR ER e AR RS Y

- f8 it N k3 B 3o B AE 2 & ¥ 2 B+l % (Jain & Singh, 2002) - £8 %
BEWES *LAEEM %Y LY < R PI(Morgan & Hunt, 1994) » Mulhern(1999)4p &1
JEZ % LB G LRG3 5 A4 Gk f o ¢ A SIRIA B 3T
=

A FH > BE O PER LY EREEFHTRRENZ I ERIRDE R o> 4ot 7 U



1~ & ¢ £ EEFHEE % L @ io@i(Jain & Singh, 2002)
2~ FaEt f 4] %G 20 2 2ok enis 4 K vk 2 Wep(Jain & Singh, 2002)

3B fEB WAL 2 EF] > EIE B Bk E 2 # d(Kumar et al.2004 ; Jain & Singh, 2002)
4~ 7 »xpe ¥ 7 47 F R(Mulhern, 1999 ; Jain & Singh, 2002)
5~# 38 & ¥ J](Kumar et al.2004)

P EBEE B B Y R B e AP M endTEs ) R R MR RS O

B R4S AR

253 FHGFMHE G EFRLM %

B A A RV LR R e AR F R A L ATOR Y 2 i
AL LM %A 2 7 K(Shaw et. al. 2001)- & >t L H i # > Berry & Linoff (1997)
Gl REEM GE R AR EA B FEE TR EN TR AREY 12
FALIE W H i Rygielski et al.(2002) 4 7 > F4EG4c T A 62~ FHFDB L2 EhF T
FAER L E AT M G E BT EL BEG  ATIUER o e T RER A
i m'? FP R R TR T - RS T A s R S FERIA R F A

EF2 Al Upd 2 e ol | o F]pt Rygielski et al (2002)4; 1 FA 4
B FHFES U B AR EM G ol B R BT E L EEL M Y
LA ol 0V iR TR AT M g 22 %3 7 A hBE % > Rygielski et
al.(2002)+ 45 &y > FALER IS AR B AR L B O F AEART IR HAEE S o

?5’47?’;'/,%?’%&?;51%5‘?5*‘7’ TR AR M Thp AR F R
1~ 35 3 3 AR A2 e et (Shaw et. al. 2001)
2 ~ B f32AF £ 7 % (Shaw et. al. 2001)
3% R AT AL 4 K @ 5 3 (Chye &Grey)

4 ~ FRIRE £ {7 % (Jenkins, 1999)
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5~ & 7kf £ % 5 (Han & Kamber, 2001)

Y EREEPTREE O B R LIEG AT o

254 FHRAFW FER LW EMTE R EF RETE M A L2 W

FTHEFB U FLEL LB EAEN BE R RFER £ T FTHERT U

£ ol A SR I - ,)%;ES‘?}{?E'/?:fﬁ?]‘lé}‘)ﬁqﬁ;ﬁ};mﬁ}z BEE AR W RT
PR AR B AR E S L B TS - AR ERT AP 3 R A TR R

bk 0 FIP AT T RS A TP I A KA E FIRAEE R B A

' 2

B

T

2 o
23 =

514 0 S Ay M g TG o Bt BB TREF R LT & 25 47on
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{X_E/]% |Q7 Fﬁglé‘

BARE
fRE

A @A

pdetpsl 4 & ~ JRIEE

2 N A W 4k
e Az (s FRIAE

L& WHEE R HA S | OEFRIEZREIERY R
B R RFRAD A | Feafor B TR Db
SRR B e | RRERRE
ALY EfRE

, BARFHY B AT ,

p £ , PEMTHT EEPTRRA
U RUREIES SR 8
FHRER A BT g | B N grR R E i

=X
et oo X B ARG 2R E

7~ CLV #31% ~ B BlAE %

s MIAR S AdE s BHEE ‘

2 CLV #3]* ~ SMC #-3]
A R REOBRET BEE TR~ TR B SenT
SR TR

22 CRM i

BB FALR A T A
FEENIL A A 47 )
FRAES TR I

FRARE LY EAZ G
Eoobldr g AT
WP R E -
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e @i A T R LR ERLY ERZTE
REE X2 A I '
. A BEAEE R L EA | DAL 0 BE MBS R
178 FORLEE I »
SEERE I A S IR - 3 SR O =
W&
TR AREBEAF S | AL Y Bk
AP ZAEER EFRMETRORG REE BFAE
DUBEEREEFHE FTRELNINRBLEG EEFE
ME G ORRPERL G BB T 2D T
HERTT RS SR ¥ U
REE I% R B I% B
e m g

*ER % 20-23 F

FOR kR A AT
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REEAGIEL AR A EETARAL AR TR
T

i ;gie;c;:‘ﬁ%; S E EMGEEE S S FREF T SEL ]
& 2 i e vE 1258 B (Gurau et al,, 2003); 2~ FE A 478 £ ¥ 2 W B (Hwang et

al., 2004; Kim et al., 2003) ; 3 ~ 45 M1 EE £ % [ » T ¥ 4 12 4) T (Hwang et al., 2004;
s

R 5 & ¥ 0¥ A (Hunt, 1997; Kutner; Cripps, 1997; Wyner,
1996); 5~ R 3 A E @ AE L » {8 %37 £ (Hawkes, 2000) ; 6 ~ J& 17 fg % ozt »
Be f3hp % 4 (Kimetal., 2003) 5 7 ~ B A7 £ o 3

w247

Ryals, 2002) ; 4 ~ #-4F % 4R

7% 2, (Kim et al., 2003) 5 8 ~ 2 jig

¥ (Kimetal,2003) o % 7 iefq § 2xci@ £ B (g ILE (T A

2%?1%%ﬁmU£@%“/%E%>’”ﬂ&% e AT E -

FAMRI ™ AR N IR BT L S R L AR R B e

(Shaw et. al., 2001) ; 2 ~ B f#4F % {7 % (Shaw et. al., 2001) ; 3 ~ #-F 4o F AL a4 =

4 % @9 3 (Chye & Grey, 2002) ; FRlAEE 7 5 (Jenkins, 1999) 5 5~ A 45

% % I (Han & Kamber, 2001 )

AATEM GEIR L det TR 1 f ¥
B

EEREE ¥ LW Enirai(Jain & Singh, 2002) 3 2~ 285 £ E 4] 2 F 2 R sk h
7 4 ¥ & 2 g F(Jain and Singh, 2002) ; 3 ~ B f3 B SRR £ 2 EA] 0 EIHE B BEE E

2_ 4% f(Kumar et al., 2004 ; Jain & Singh, 2002) ; 4 ~ 3 »xfie ¥ {7 4 3 /R(Mulhern &

Francis, 1999 ; Jain & Singh, 2002) ; 5~ # 8 & % _'rﬁzéﬂ(Kumar et al., 2004) -

FIo (e FRE U R B PR R L 5 R R AATE 0 AR
‘g,;z_g’,f%: B Ul}x% = aéﬁgf LY EF o i
P 45

S
EEPE A LFLpHARS > AT
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[t _ﬁ ,:li ‘{,—‘L,Eﬁ/azz\’%fréé‘% T%i Ef_ ) j_\f" +Q%&\*%é€_%#¥ :”—ﬁ t’{Eﬁgi f‘? ,

Vo AR AT ] 31 4T

TR U i

B BMEMGEE
e paEn v

B 3-1 2573 2 PR 15 4

32 *FF At

AR R AR TR R TR R B St ] 2-6 AR AR R RS AR R AR
F A AR ARTOR R R AL SRR A L R sk BEIY A
I% B L 2 Al SMC ficd] k45 B ¥ chE R 2

xg/,% A2 BT

PR AN EPF IR OABLG B RFLAY EXRAEFEL 0 F
Né%%i@ﬁ@%ﬁ’@ﬂ“@%mWI*f%%ﬁﬁéiﬁ%ﬁd’jg%
EREEORG B EARBEAY ENE B vl v A RS a2 - B2
Mehz 2 fl(cube) » KB fRBEAY BAEEF e S TR BE ke R%E
Bram r3pR 0 FIERIER R o b AP T N EEESE k22 DAY
BB fR7 FARE B EH el i o G ATIERE E IR BB R0 B (S Rip

FAARE  E R SRS S KPR R o BB S BT B 32 415
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(w4 g) BE B3 2 47 OLAP » 47
i_ A5 . )
oA (s 1)
(FHesg D)
BEEBLG EFRE TR REE AL R
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AR

¥
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B 3-2 A5 & T (85 A 45 405 & A
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3.3 P?E'" =

AL TR DT e AR R B e 4T 02 TR e A
CREE R EAITE S SAEE B S AT AR
FHF I T 32 OLAP A 47 ~ BTS2 B - B35 412 2 il

T ER

AP G MR EA S F 0 %4 Hwang et al.(2004) 47 0 ch— S E
SO A A A R I R gk kA R B R A e F AT
R DT ER AR FEL P 25 T AR

N,
CLV, =Y 7 (t)1+d)"™ )

t R E iR ik

N, @ A E i i IR I Bk

d : F#7ILF interest rate

E(i) : A5 2 i ey 22 pRAE ¥ 3

wo(t) P AEE T BB i 2 Rl FRARR

ﬂmm+wmﬂ:aﬁiw%@;gﬂg%wﬁm@’ﬂﬂ mo(t) 5 AEE T et gy
i 2 JE A ‘;E}‘Jc > (1+d)N RS * E A | E ] 4 F F] & (interest

rate factor) °

332 LG A2 BUAEE LY

AF7 % 3 * Schmittlien et al.(1987)#7#% 5 SMC 3] 12 2 Schmittlien &
Peterson(1994)#7#% <1 SMC £ ¥ #74] > o 3 HA| 7 U3 B £ cnipdp md 5 2 pi
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FOER GRS TR RS 0o 2t A WA DEEK ~ SRR AR AT
(D)FEHE 2 3 5 -SMC H3

SMC1#-%] #_d Schmittlien et al.(1987) 12 % & i3] & A1) B W] fp £ a5 $5 4 4%
F R IR S §ATE 0L ES 4 RIS A F(Alive) > ¥ ATE M DAL S
7+ 3 (Dead) » AR Z I FOHABED] S TH > AeBHFTHE X0 A ifs- =
PEE PR S0 O<t<T > FILAEE T A& 2= B~ G ¢

Information=(X, t, T)
AF RO EART hF AT A E S F i
P (Alive |Information)

At E BRI E AR 2w 0 B T B ALK » Morrison &
Schmittlein(1988) ~ Uncles &Ehrenberg(1990)£2 Schmittlien & Peterson(1994) % 414
T B BRETRE > BT RRAS 2 e
BKL S APRE Y REREFR R F(A)PE A AR
FREUBEE G FAEFEE L AR A XBRBEFIER SO0 T]
HP QLA =t b epF > P|E R KPER ¥ & ° +24 fiz(Poisson distribution )

=
R
Rt
N}
F_*
T
3
‘g <
N
e
G
,‘m
=
™}
-
I
k-
H
=l
1T,
_.\~
N
N
\Y
p—]
p—
P
;
g
(e}
=
ot
-1
B
=
s
15&.
~miY

X=0,12,... 3)

HREME FREG
E[X |A,7>T]=AT; var[X [ A,z >T]=AT

BaK24n 82 Gl BT R § B L enmE ) % 4 HoA fie(exponential

distribution) » # ¥ X U % H 7= F(death rate).

“‘P"}

PREEEREGAER () PIESF AR ST
f(z' | ,U): e >0 ()
E[r|u]l=1/u; Var[r |u]=1/u’

46



Ha b ()5 R keIg A fie

f‘iu"«
*M

B 3.3 B R RER 5 R Bolh 4 e
(gamma distribution) °

F e fe & IR eI & fi(gamma distribution ; Schmittlein,

*‘M

a7
Cooper & Morrison,1993) » H 4% 5 2 & S Hcde™ .
ar
f(Alr,a)=—=V"e; 1, 7,aa>0 5
( |y ) F(I‘) v &)
ElA|y,@l=y/a;  Eld|y.al=yla’

FHBYRMER LS F3 R PR %"vfi‘ﬁ Ao ATRAEZFARAR
ﬁ’y\ ’Fiﬁk’oi‘kgla"&’?’};ifﬁli’lig ﬁp:{l’ﬁéy/am,ﬁgﬁ./m—r,
BUAEE R F AL o
B4 FERPIE AR D 2 PaRgE2 FH 5>~ F(U)L R I A fe(gamma
distribution)

REE 4 B en7 e 7t & 03§ A fe(Schmittlein, Cooper & Morrison,1993) - H %

i_.%: "% }‘;‘ 3 ﬁ'{'lﬂ_"—r .

g(uls, p)= B e 50,550 (6)

r(s)
E[u|s.f1=s/p; E[u]s.fl=s/p

>

PRSI E T 4 B w'riﬁﬂpeﬁfi#mogsfg,ﬁ«"%\»mmw«;

REG*  F2F o P AT BT 2HTHABIZHTES  S/Phli
T BEARE A S S S e
BRS. Afru st F4p 3 b=

(B)Z (6):pEE = %Lﬁ #ENBD %] (Ehrenberg, 1972) » #-pf-§ ¥ i {edh & 2
3] & B A2 &k PIARfL waPareto/NBD © Schmittlien & Peterson(1994)#-Schmittlien et
al.(1987)#7%5 B J1enfed) & & 5 SMCHE] » £ 7 205 SMCEA] 4t 39 ¥ 452 & phen
AN R
FHRE < #

Schmittlien et al.(1987)12 45 Ehrenberg(1972) %73 & 1! cANBD#- 4| 4 /% 11 3¢
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PER St oS B A R(T)Z o 5 3 bk nps > RIZRE AL 60 R 26
BT enXEp Y B 5

E[X |7,a,s 4,T.0]1=26 (7)
o
NP v e i
E[X |y.a.5.8.T.01=2E[0]y,a.5,8.T] (8)
[04

RlOcnmfe s 3 R B sfep S8 PIOSTHEF Bl 5 ¢

Ew;nmaﬂﬁ]=6€DP(ﬂij ] ©)

N ORRYOIGEPEFIE RS IS X

V|nasﬂTL-(ﬁ {v( b fll (10)

S-1) B+T
R LR
2

Var[X | y.a.s,8.T]=LE[0]s, f.T]- L5 (E[0]5. B.T) + % 7” Elo? s, 5.7].(11)
o (04

e

) 28 B8 B( BT (B
=10 S’ﬂ’T]_s{sz S—2(,B+T] T( ) } (12

AV AVERRFS 22
Schmittlien et al.(1987)% B 41— Az ta~B y~ 2 s $dcd= WA E R
ABEREWHEMBALZ > B9 FizA L A0 T]5FH P 25 Xex=t 0 @k
- VA PR Lo dok AP ETE - EREELORE TR (Xt T)
T U E A0 TP eI o3 b #cE Bk L0 RE A0 TP e
Tiad b #ck bR R H R FERTSTHREE > & £ N(T) 5 T>T cE %
Bl PTO R {Ti=1, ..M} P Bt ¥ o kR £ (X0 () BBEFY 2 T()
SPEEH L T oo 7 R E S 0 B(00 T]P BT E S Sk

48



=X Tl= 2 X (13)

I AT>T # dxF @00 T]Y o2 3 #S

vér[x IT]= ! i(x(i)—E[XAH]Y (14)

N(T)-1%5

PE(10) 2 (1) Y TES e oo e & #7348 1) % «0E[X|T] % Var [X|T] & » ¥

Vg tasPryy E S B e e /‘Eﬁﬁﬁiﬁ{’(IO)i\:TfEﬁ?%ﬁ""Tlg e E K’Y/U,’
s Behandic e FE L FELLH( > yPRE > PIL AN RRE Nk .

Schmittlien et al.(1987)# ¢ it chifg AR5 30 5 147 2 = 4 3¢ °
7‘5.%1 EHS BTE>Ta 2Tb> #Ta~Tb T(1) > Ta#Tbo f* (11)5% » i ¥
IIJ(IS)'\A y o T L
E[X |]/,0(,S,ﬂ,Ta] _ 1_(ﬂ/ﬁ+Ta)s_l
EX |7 asB T - (818 +T,))"

#(15)3% % 85 2 = E[X|Tal/E[X|Tb]B & 2 » @ 57 - 7 b AT > Teo Td -

(15)

RIF igd f20 T Z N F(ss Ben it ie s o g ¢

E[x Ta]_ 1-(B81B+T.)"
|A5[x|Tb] 1=(B/(B+T,))"

E[X|T.]_1-(8/8+T.)"
E[X|T,] 1-(B/(B+T,))

(16)

#HH2 1 EPTe & Te£Ta> Tb> Tc» Td > & 2 Te T(1) - f1* (16)5% 5 A# > 1

TRAT K@yaz B ET / a

(;”j E[x |T.] 17
e

W 3 Srla s § s p (DAY 2yfarso B BEL L K AL e RE

r/a =

>

kevar [X|TeE(Te T(1) - f32 A28 ¥ Loz GrEa M E y 2. GiEy o
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1a

Bz BREAKRE > ATT IR, B ERLE BRI L

A

RS s g o aE Yy 2 is o WIEAHAE B AR E DR E

AR 0 H 4 Z B e BRSBTS b R

P[>Tly,s,0>B,X=x,t,T] =

s a+T\"7(B+TY o (BATY - B
{ly{[tj (22T ) Flabiia)-( 2 F(al,bl,cl,m»}

H ¢

7~

a, =y+X+s;b=s+1; C =y+x+s+1; Zl(y):a_ﬂ (18)

FiR2 t Fa<p

P[>Tly.5,0<B,X=x,1,T]

S a+T " B+T 2 o Y a+T r+x - -1
e M ]

B a, =y+x+s;b,=y+Xx; C,=y+X+s+l; Zz(Y):'z_a (19)
+y
frin3  Fo=p
r+X+S -l
P[r>T|7,s,a:ﬂ,X:X,t,T]:{1+ > K“”j —1]} (20)
y+X+s|\a+t

#(18) % (19) ;8¢ > F(ab;c;z)d_% #7142 A i® & He(Gauss hypergeometric
function) ° }¥¥x Abramowitz & Stegun(1972)s14 %5 » F 2rdg B o S 5 ¢

X Fa+n b+n
Z )z"

r(c)
b;
Fla.bic:z) alr(b)4& c+n) n!

21)

EM BRI E RS U R R M S AP T NE N E G EE

g 2+ & (Schmittlien et al., 1987) » i@ H|¥7AE £ T LT 7 i [H18

T+
=
e}
>~
A
3
l
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_,-

(2)Schmittlien & Peterson(1994)%g #f £ < P

Schmittlien & Peterson(1994)# J1SMCat ® -4 {241 R 3 TR TH ¥

A ENEE SRS LR S NI T R SURIE R X Y R
NG G R A S E B FAE T BB A AT T R ¢
A FRH TR L BRI R

fest B ae ¥ SMCHEY A £ = % AR

AEEFRE S X PE B B e £Zis Fix P 2 b b b £FEG=1, .

X)e BEZi(i=1,....,X) 5403 2 ¥ B ¥l H TR 50 $ 3k
écwzf’cwzﬁé’;z’%”ﬂp'?}’?mﬁ e Rk

b =i 2T a3 s £5(0)2 k> E ¥ i BITHELEWG) ¥R

C.ERF L #hT ot b £3E(0) A e » 2 B3 b F (W)~ £ B ()b fie
#p 3 #p = o Schmittlien & Peterson(1994)q ! FAERT S R O T )
PR ZEE L DA 0 BASECAR Gik(pl) - et;i Gl L ES
FL3a% b £ 0% 3 B(0.2) b % & (0:.210,2) vt b » 7 1k AT & R

B ] -

2

O.
=7 (22)
O.T0Ou
FREAWF - XL 2 el X=DPF o Mg = 0L L E 8375
[012,]=pZ, + (- p, )E[0] (23)
EFREABAFXEL L 24X 1) PlEAGFREBXE RS 4T HE
(2)
— 1 X
Z=_>1 (24)
X9

= FA 22 Y .
HiEw adcp, 5 ¢
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p o O (25)

EW|L,%ZJ=[ 50“2 JZ+( ;ﬁw 2JEW] (26)

Xo“a+0w
(€)) I3 2 e A
A1 3 #- Schmittlien et al.(1987)#7#% eF4f % /% #+ & (probability of active

customer)'? % Schmittlien & Peterson(1994)#73% i PLE £ %F > ot 4Pk m A5 =

TER B B R 2 A KV Ay y e 1% B B2 & PR a@m R R B AT 957 o
Potential Value; = Prob (Active ); x E (Volume ), (27)

Ho

Prob(Active), : BE £ i2. * KL PLEE B F(Ed 4)

E(Volume), : AgZ iz A K %

Potnetial; = #8 Z iz B4 § &

3.3.3 TS A 45

AT TR DTRES A4 Y o B BT DB AME 7S R
OLAP %~ {78 f2AR & chgF e » AR HTR) 2.2 B 2 AR & cndF ) » 10 h A k9F

PIFTRAT B kI £ R AT

1~ B 25 4 47

F

FrHEr MEA it kS MR BEALFTL P I BREARS THEY R
P2 B a B p- B P g ET

c\%

ZHUEP2Z PR o &N L
XY X A LAX, DY ALAY, o B2 X (for ie{l,..,m}) 2 Y, (forj
€l N}) o BB IR A 1THE S M EL 0 00T R R Y

POF &P 2 B B o

BE Bih2 ) A 47 B %A@ * Apriori;# % 2 (Han & Kamber,2001; Agrawal &
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Srikant,1994) - Apriori {1 * f§ 5 & §§ B brigen™ 58 ki N FALRE B R 5
HA) o Apriori FEZRBAE A FREBTREZ A2 GEAD R 2 ER

%"’B% /\F‘ Z R 5 3 4 AprioriiF & 2 2 o H;Z—‘k#i:", S B2 FE E o
P = 71 11 FP_growth(Frequent-pattern growth)i@ & ;2 K » TR py = ik

K é_i @ L JE P i '1% 1§}§;‘ 3%!’5 (/ /‘%‘_LT. E ) 2002) FP gI’OWth /ﬁ-rr/z‘
I P

- .”_iErgu ,:; =% %ZF'I-‘%?TB; 7 "l}ﬁg ,Eé_i ﬁ?&"g _g; ) j&,{—’j"i % eriDBMiner2.0

kg 7~ i * FP_growth (& & /% -

FP_growth ¢riggk :

(1)2 #FP_tree (Frequent-pattern tree) > * FP_tree g #7541 BB 45 -
Q) gy TF A p B e

G 7 xFMRERBFTHEE > 7 g gl o

(47 * PR RS TR

(5)* A2 iEEFD & o

FP_growthis & i chii » 5 RAnR 3 FF R & do | L FRPHEE A ETH

M ) P ABFEZPN FEETAEA o
() =FP trec : A FAFAHAL- % HNEFp pxpEHhmAde i
Q;:J‘J K§ %#’E )f’lJ o

(2)#€FP treed H35 4 T4 JHEN | o

FP growth e/F & 2 25 4o ™ #757 !
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Procedure FP_growth( Tree, a )
{

if Tree contains a single path P
then for each combination (denoted as £) of the nodes in the path P do

generate pattern U «a with support = minimum support of nodes in b ;
else for each ¢; in the header of Tree do {

generate pattern b =¢; U o with support=e¢; .support;

construct #'s conditional pattern base and then 'S conditional FP_tree Tree;
if Tree;#¢
then call FP_growth(Tree,, f) }

}

Tk kiR : Han, J. & Kamber, M., “Data Mining: Concepts and Techniques,” Hardcover Ed:

Morgan Kaufmann, 2001.

2~ BELSHT
AR R E* K-means #4477 > K-mean #5587 1BRE £ 3 4 L4 2D
oo a2 R FEEFTEFZBEGER) BV BE T o R (R

B 88 o Kemeans = 2 e BRHRAF T B RAFH S 2 I - B Aw b

GHEAL o H LHE bR TF AR AR TA = BRELE % o A 1Ed S 4 B AR AT

3

Koo WA S RifAE D F A& - B NN matrix o & RS mES B A
2 B FEHL o RIS RBApIT A F B E b A28 - BATHFE o d 3t K-means
FoUAMT I EHEDE S NP0 A EF N ARR PR E B F g
R SIS T
3 A E B

~F 3 3% * Microsoft Decision tree » 7 _:x % p C4.5¢47%F & /% > Microsoft®
Decision Tree i& 5 i 01 2 §iPE4 5 A#FH 2 g2 2 - BRFEITHEEF
TR R - FAL A O R AR FL BB Y nE - B E ek
KA FHRFe- BT Casee o BEBEH AT » £d FE 2430 FR

B H R % (Sibling) # Fen&dghii & & FHLIT A Bk b o U oA J B AP R

W L AR I B ERfe e T B Y R n - BATAA IERE
s 8 A 4 40k (Diversity) - 3 T A TR iRy 7 g3 e

AERAp IR AR sd ¢ g TSRO BIERD A AR AR R
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Foom - BH - sgwla B A RE o CAS5A{ANF &2 0 AR * § R B (Entropy )

F & A %7 4p 1% 0 @ Microsoft Decision tree | £_i¢ * [ X 4 #& (Bayesian Score )
RiIFGdpthe AT SRR gREF I TR o 8 A KA SHER - Br LT
F8LendLp] (Rule) 12 % SRR & ey o

45 BRHEA

i
P
‘\

\%

TIPSR AT EF BTG i F]t 5 Kohavi & Provost(1998)
k3 eR ¥ 48 (confusion matrix)

pLEErE § % %;E,ﬂ;—hs‘am %o Wyl o
A LxL enffd ot d o B0 L5 A e B (blde s 4 @ ) T
L=2 eEEt L B o Ao T & 3-1 Aol

% 3-1RAELL
FpR-N ER-Y
7 %N a b
'ER 5 .
AE L RS

Accuracy, Truepositive rate; True negative rate, Precision, False
positive rate, False negative rate’» 3> 5 2840

(1) gz Accuracy

PR bR R TR R 2 A SR 0 AR A AR AR o2 2 (28)
AT L
(at+d)/(at+b+c+d) (28)
(2) £ % True positive rate (Recall, Sensitivity) :
REEZ P hA B RSTR R A Yo 4 s EAATERIT G BARE 47 R AR
ERRIE LA (24°) Ky
d/(c+d) (29)

(3) 1 Fx 4% 3% True negative rate (Specificity) :

J}F’i‘hp;;—f Kl—_ﬁ*‘}?* B /‘I’F‘ﬁhpim’?ﬁ/?lj For g

@E’T';;;g/’”"' jf‘ > :E" 65 Fy“'i
AR F A TR PIAHEFE > Ao N (30)F T
a/(a+b) (30)
(4)## 72 1+ Precision
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M AR E0 RS ES Y BREI ALY G0t 5o BARg L4X
GRS SR €] DR
d/(b+d) (31)

(5)45 &1 #2 & False positive rate

BEDREF AT Nant S0 4R 8% 5 Y @AM A A% 4o 2 2 (32)

b/(a+b) (32)
(6)45 3844 2% False negative rate

GG ARG N RF RS Y ot b BARM A FFARN > do
F4(33) 4

c/(c+d) (33)

3AAFETANBREAL

A7 % 1 Microsoft SQL Server 2000 K2 A Bk st ot RIR B e3F 5 F
AR A2t eh1 & o @ 35 F 44 4% IR 73 (Data Transformation Services » DTS) ~
TR AF B 1 iv(Replication) ~ 4 47 JR#+ % ©* (Analysis Service ) ~ English Query ~
Meta Data Services % Hojir > # i 7 & F T4 £ 78 4 s Heehrtin o R A TR
AR ena v B Y S 49IRGEE 2R COLAPHI » R A R < TR GE e R
Ytg o @AY SR Bk cha AT TR 0 & A AF R eh TR 4E 4 (Data
Mining ) #is> 245 AP F > FHMFT AL DS 6 o A7 BT RF B HF
A FFAAATE A

AF R 5 % DBminer2. 0 F AL 4R 088 K G s M B A 4701 & > DBMine#_

4v £ +~ Simon Fraser~ § Jiawei Han &z EFTHRE L NF L % 2978 B o

TALER IR kS 3 kR hp hEld rﬁggs;—g FREACF AL AL B A o
DBMiner2.08_d OLAP & 45 B crff s & 50 7 AOL G5 5 & LA T4 o

DBMiner2.0 s 5t & 3 11 T $ 8 ¢
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INERRE S T TR TR IR S R R

2N FE ST BRI R RE R  BaA  B IR 5 R RR] - ARRY
518 TR

N

5 3
¥ 3 o o

=

Jy

3~ B3 #5;89SQL # 7 ¢ 52 DMQL (data mining query language ) 3% /% » 4 %t
RLAEET
4 R AR T R o

5 BiE f oref TR v o

-~

6~ A% * 3 /i & (graphical user interface > GUDARAE i* 1% BF e

DBMiner2.0 08 B2 B~ 475 = f#a/& * > 3¢ :intra-dimensional B B2 B &
+7 % inter-dimensional B 55 /* P & 47 ° intra-dimensional R 8572 B & 7 H_EJF —
Be o L EEFH N IR P 2 M B > @ inter-dimensional B B iE B A 47 2L

* B PSH R AR 44 * intra-dimensional Bf B2 B A 478 (TR o

e p4 3t B E AR gt i @ 45 1 SPSS, Excel, Mathematica, C™* - SPSSi & i
A A A4 D Exceli & BN ERG B B E BEAG B Aty
Mathematicai & Ji# *to~ B~y Zs4ficre3t 5 CT A & k3t - 20 494
Heors B B BE £ ch k3t B 1 Gauss hypergeometric function » 12 2 3-8 41 &
BiE2 RF EE

;éﬁ.‘}“r" olE/

35 BT LR A &

ARG FALE Kk p Ad e SQL2000 A FALE o TR A BpE
BFA S AFae S 2 4T EA T RITTHASTA R B
CETHFETR O AT
® HLF #»z\-%i??%ri%(FactTable)’istféi:%%??a‘ii%\»ﬁvf;?fg_@u;);

FRABE F TR F AP R T AR

e ARG R R EE > £ F 1997 12 1998 A & HFAL o

SR R RFEPATE A T A R BT B E T

[ ]
=
R
R



® ARG i L0MHY 1560 A FF B FHEP LA SR ¢

~

R ESWE LR EENE AR ETR
O SuHMG AP AF 12BME 0 2P A K sl 1R 1155 4

® BTG BARME2UTOATAIR HEANZETREN A

WEM 3 EN P E T LMo

3.6 & FHIFHHEY

&= FREW e B R AT § 2% Hui & Jha(2000) 744 21 e Ag AT LR
WA B L TEER D TSR TRV AL TRER SRR
YRl e S B T RGE T

3.6.1 % = FAES P L

ISRt R ViSRRI i R Al
ﬁﬁ'ﬂ% R R AR TP £%F > e \‘g{;_é/;%: fﬁf%i,"li BAVRE A E
L2 R ]% B4 rie o R DR R A l% EREE > M DAEEM
BETLE g o Fl o FRER D
5 G LY EAE

G L AR 2 R W B R AT (7S

3 R G  RBEAR AT AR X AT BRI A B R

362 PETHRER

PO TR el (o ARTE B D AR M eNTR A GIE R 0 A
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BB - BLFHEEPEE T - LT BT

(D) FHRAER AL PRSFTAHEY 5375 T4 4 > ¢ Fsaccount, category,
currency, customer, days-check, department, employee, expense fact,
inventory fact, 1997, inventory fact 1998, position, product, product class,
promotion, region, reserve _employee, salary, sales fact 1997, sales fact 1998,

sales fact dec 1998, store, time by day, warchouse, warechouse class’ H ¥ & %
Mg AR A M ehF kR & > & %] 4 customer, product, product_class, promotion ,
sale_fact 1997, Sale_fact 1998, time by day’ izt Fil & ki A5 7 oix

Pk e

Q) FHRBEER BT B Ay dE P ARAR B 0T AL R )

ko 40T £ 32477

# 32 L FAAER OB

Table Attributes

Customer id, Age, Marital status, Salary income, Gender, Total children,
Dimension P | num_children _at home, Education , Occupation, House
owner ,num _cars owned, Date accnt _opened

) ) Product class id,Product id
Dimension P - 7 —

Product id, Time id, Customer id, Promotion _id, Store id,

Fact_Table Store sales ,Store cost

Dimension T Time id, The date, The month, The year, quarter

FHLKR D AFE Y R

363 FAFL AL 2

@@ﬁéh?iﬁﬁﬁﬂﬁ%mpyxw’%ﬁﬁﬁfﬁ&*pfﬁ’ip

Bk afpt AR PFRNE BH S PRA O FETRBELFEETH
W e JZeniE > & 35 First transaction_time » Latest transaction_time °

Total number of transactions ° Expected active pro ° Expected amount 12 %
Group no iz B¢ 5 T R ER LR EAT R S IR E FERFAE D
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Dimension C

Ditnension T
- Customer_key
Time key
Te Fact_Tabl Age
Bar act_Table
T = e Gender
uarter une ke -
Q Siadd Tearly income
MMonth Customer key -
Ocoupation
Product key -
Education

Sale Revenue

Mfarital status

Cost_of Sales

Dimension P

Product key

Product no

Erand name

Product_name

Total Children

First transaction time

Latest transaction_time

Total number of transactions

Ezxpected_active pro

Exzpected amount

Group_no

Bl 3-3 275 TR LB

FAL D ha & £ 50 AARE B RS FDELE D - Rl

WL EREAT S R RER AT AAIT R E OB R - R

h

ES G

Bt i o

P FHRAR*SQLF S k45 d k> &% ang 3

2E 00 group by 1R 3R ficen™ S8 ks Jipdt o BEE AL A Age 11 3 gender

Bt 5 0l > SQLFF 3 4o 47

SELECT Age, count (gender) as total

FROM Dimension C

GROUP BY Age

e

~

5

B3k

e

2l

)
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country| total country | total country | total

20-29 | 1717 1 20-29 1717

30-39 | 1205 20-29 1717 30-39 1204

40-49 | 7359 30-39 1204 40-49 7359
40-49 7359 111 1

Z 3-3 iR R E 1R

B E33FF g Age AT ARE i R BRKE Y Fehd RIE

7EBE FIZFER S gender £.F 7 A E > A group by gender» T ¥ 5 & F 5

BRE > M FERPELTF EHFA LI - RORAT AP okt
Wend ArF > F R 11 S48t o B U ahiE s gt S ke

~\¢

FEBETA L R AT BIER A P A kBN L AREN ¢
Bhadweg d PARBINBIFEE P - REFEFDE 5 o Pl- FAUER D
< 3Nk R o Bde © store_sale B F £.90.5~823.64 2 F > FR A FIRG ML F
R hE > W S AR AR - RenlE o B E TR > B0l B 4Tk
Wi Bk X e E A F 3 a8t & ErdR-Square t B & F ﬁi—pﬂ*'ﬂ-@_ifgm
¥ B o

AEFHRATH N AR RE VHEFENE T - RNEA ."H”‘J‘%;H— °
(2)?ﬂ‘¢i1“"1“$

d W AFEE {?“}—'3{2 £ w5 1997 2 1998 & 5 HERE F % JE = ik

Fied Eapbl TR FEAFAEE 1997 £ 1% 1998 £ 2 {5 A 4v » i1 & A
PR FRIREVEEER LG E R Y SQLF T R FE N K FirdheT
DELET FROM Demension_C
WHERE date accnt opened> 1997/1/1
(4)F 0 4

3 e ¢ 3% ¢ birthdate, date_acent_opened, store_cost,

store_sales » time_id ¥ > ##FiE 40T ¢

® birthdate &3 = 1997 & chE & > Gil4e 1 1977 £01 7 1 50 € 3= 20
ﬁs JEPEUS P SN A #‘rm}% 14 18 "age” °
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® Date_accnt_opened &% = i » € P H4e 1994 E 10 1 L~ € R

A
¢ B 3E S P ¥ A4 3T & into_accunt” o
® JTEHBEL Y LY E > F|U Store sales ¥ store_cost 4p it 0 FIATN
'ri”proﬁt” °
® &P E L SMC MR hT i Fut Time id #-& & 1997 & 1
Ve 102 % Hded 20 R AEdE T 1998 & 120 > p B T B
B2540T 4 34 4557

%34 xR eT B4R %

P Y TiE P TiE
1997 # 1 * 1 1998 & 1 * 13
1997 & 2 * 2 1998 & 2 ¥ 14
1997 # 3 * 3 1998 & 3 ¥ 15
1997 & 4 * 4 1998 & 4 * 16
1997 & 5 * 5 1998 & 5 * 17
1997 # 6 * 6 1998 & 6 * 18
1997 & 7 * 7 1998 & 7 7 19
1997 # 8 * 8 1998 & 8 * 20
1997 # 9 * 9 1998 & 9 * 21
1997 & 10 * 10 1998 & 10 * 22
1997 & 11 * 11 1998 & 11 * 23
1997 & 12 *# 12 1998 & 12 *# 24

()T H
AR 0L 20/80 1 K HFALA SRS R DR 0 TSR

B OoSKEE LG SB o BN  NRB R R RS R R B IR
DR %gﬁﬁgz ;Ln m?ﬁ Pl % o

® HEFRA N FORRAFLF 1997 15 1998 & T > 1997 & £ 354

~m)
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I p R R A e T & 36

—}J_ EARV

/7

86837 4 % & FHL

PEUNETRPEE § !

o

B

=
N

}&

23

=
¥
~

0

» 1998 & 7 182883 £ % %

TR B3 269720 £FH 0 F

£ 189982 & FHL(19 B 7 ) > @ e & £ 79738 £ FAL(S

EoRT A RE R

Flz &5 B 2 b A#HE T b

S (i T

LB~ ® 0 L E AfE Tias R

%35 APy TR A BT ENTIOHLE Ak

T] 22 =i 22 A | T2 2 o |T| 2 2 =] 22 A | T2 b 5k
1| 7034 1677 | 4.194394753 |13| 14936 3092 4.830530401
2| 6844 1611 | 4.248292986 |14| 14392 3007 4.786165614
3| 7710 1818 | 4.240924092 |15| 14924 3128 4.771099744
4| 6590 1562 | 4.218950064 [16] 14552 2960 4916216216
5| 6866 1622 | 4.233045623 [17| 14556 2983 4.879651358
6| 6912 1604 | 4.309226933 [18] 14741 3002 4.910393071
70 7752 1830 | 4.236065574 1|19} . 15044 3112 4.834190231
8| 7038 1675 | 4.201791045 [20| 14517 3016 4.813328912
9| 6663 1561 | 4.268417681 [21| 15432 3147 4.903717827
10| 6479 1533 | 4226353555 22| 14125 2915 4.845626072
11] 8232 1940 | 4.243298969 23] 17339 3653 4746509718
12| 8717 2089 | 4.172809957 |24| 18325 3771 4.859453726

FHRLKR D AFEY R

AR E Y BF A%REE Y Y TR E)
L B e T & 35 917
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#3-6 MEFT2ZREE A UM RETH
gender frequency education frequency| yearly income | frequency
F 5097 Bachelors Degree | 2619 $10K - $30K 2222
M 5184 Graduate Degree 539 $30K - $50K 3327
Total 10281 [High School Degree| 3039 $50K - $70K 1845
houseowner |frequency| Partial College 990 $70K - $90K 1207
N 4094 |Partial High School| 3094 |$110K - $130K 493
Y 6187 Total 10281 | $130K - $150K 506
Total 10281 marital status |frequency $150K + 223
num_cars_owned| frequency M 5142 | $90K - $110K 458
0 587 S 5139 Total 10281
1 2266 Total 10281 | total children frequency
2 3103 member card |frequency 0 1038
3 2913 Bronze 5703 1 2025
4 1412 Golden 1198 2 2068
Total 10281 Normal 2420 3 2059
occupation |frequency Silver 960 4 2063
Clerical 205 Total 10281 5 1028
Management 1461 Country frequency Total 10281
Manual 2583 Canada 1717
Professional 3382 Mexico 1205
Skilled Manual | 2650 USA 7359
Total 10281 Total 10281
TR KR Ay R
® iSFRE :é_%?ﬁﬁ%\»v‘rﬁ 1560 é:—;ﬂ A BN S SR S
FAeEZ A8 AT A SRR 0 110 84 s 11 B A S &M o
& WREFHAL I FEFEZT0XFTH24BY 5 81997 & 17 1 p 31 1998
£ 12/31 p -
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Fu g AR R D EA T TR R

AT e AR S R AIER A T B SR T T 0 F A L U
ERELFELSAT HNRG FELEFLGE BT ARBHFLEHLFELS TS
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41 AT % B EA

REER LG EAYTA LA NI B EM R BARE 0 RG R ER > A
FrREQNMAFEMTE LG @ o Bl @G HY QDN 5 k3t E o g3
PRIWEEAR T AR LS LR EA TR S AR RER
SRR RS LA E LU AU S.COE e R S
PRE S % - X5 PR EE RFApR 1~ 37 - ;ﬁllﬁ*‘ﬁ’*\f}’ﬁﬁ“r‘]—% VAR T IR
FE R A B G A M AR -

()= Ag % =l

PREMERG B E AT ABNE L AVREY FYH L EE
ﬁﬂmgiﬁm»wﬁwuﬁﬁaﬁa@%*ﬂwma9mrwa% IR
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FACERTFEREL P EEFRE T R AL R TR E S &
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415 AE T REA B %A

. YRy ® W 2 oy &
W% %ﬁ%f;&) %ﬁ%fgmo H13,0)
3 $203.17 $77.73 $125.44
5 $1.08 $0.52 $0.56
6 $112.74 $43.68 $69.06
8 $112.60 $47.59 $65.01
9 $40.17 $15.10 $25.07
10 $162.99 $67.88 $95.11
11 $44.35 $17.90 $26.45
14 $48.94 $18.52 $30.42
17 $50.17 $20.46 $29.71
18 $26.48 $9.56 $16.92
19 $13.37 $5.94 $7.43
20 $59.23 $24.05 $35.18
21 $107.40 $46.43 $60.97
23 $76.96 $32.33 $44.63
24 $91.56 $35.65 $55.91
26 $56.86 $24.56 $32.30
27 $7.52 $3.38 $4.14
28 $62.06 $23.79 $38.27
30 $121.47 $49.55 $71.92
31 $18.24 $7.10 $11.14
Q)3T | F

BTG 0 R AR F R AT LT T AR
EE RS FRA1997 17 3 1998 & 7 0 A9 W)l E o H 4
T

“i/’:"flj j? ﬁ_ ;};_r&r—r g\ L
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% 4-21997 #~1998 # 2_ % F| %2

2 # il # B il
24 4.93% 12 5.65%
23 5.10% 11 5.60%
22 5.23% 10 5.58%
21 5.50% 9 5.58%
20 5.55% 8 5.58%
19 5.58% 7 5.59%
18 5.55% 6 5.60%
17 5.55% 5 5.63%
16 5.53% 4 5.63%
15 5.55% 3 5.40%
14 5.53% 2 5.28%
13 5.57% 1 5.35%

AW A R E s FE O REF S 0 R R T eqlS

OUEESE T

F_

léﬁ%lﬁ’»’ﬁ BEH o dNERMRECA L O FE T AR
RE EFERF O BAIRBADE()RB TR B R 2 RS ITIRT
(I+d)ye=t = > 3 b asp aql o £ 8505 B oo 1 i 4o 0 R 45 DA £ G
W AWM ERE DB LS RE T A 43550 HFRT S &

*’M

W20 BARE P - KA RS 2 AR

2? #L % i - http://www.frbdiscountwindow.org/historicalrates.cfm?hdrID=20&dtlID=52 > 73 B~** 2005

&2 .
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+ 4-3 & (7 pp B ALPRIAE B ¥~

FEE S |QIRDBPE (N)| - X2 EFFM)| 525 FF(L)
3 19 4 5
5 19 1 0
6 19 7 7
8 19 15 15
9 19 16 17
10 19 1 7
11 19 19 19
14 19 7 3
17 19 8 10
18 19 13 15
19 19 7 1
20 19
21 19 3 5
23 19 3
24 19 17 17
26 19 10 14
27 19 19 19
28 19 1 7
30 19 3 9
31 19 16 16

MR AT G- P FRAFRGLERS BT AR AKNL > F R - e D ARG

Fol o AoBEE 68~ 11242731
¥k R A mgﬁwmwﬁm,»ggm@ﬁ LR L g kR
20

40T & A4 S0 (3 R TR 5 0 s
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244 F AR E 2 ISR G E

P R 2 PO N,
B et S | B0 T R RS0
3 125.44 30 4 283.37
5 0.56 1 1.43
6 69.06 12 7 173.60
8 65.01 19 15 191.65
9 25.07 7 16 65.08
10 95.11 26 1 317.18
11 26.45 7 19 26.45
14 30.42 11 19.91
17 29.71 8 8 75.95
18 16.92 5 13 41.12
19 7.43 7 32.49
20 35.18 11 1 19.61
21 60.97 20 3 354.97
23 44.63 9 3 178.77
24 55.91 13 17 49.74
26 32.30 7 10 182.24
27 4.14 3 19 21.69
28 38.27 157.75
30 71.92 19 3 9.86
31 11.14 6 16 118.38

d P 2448 FHASUE KR Bk ¢HITRENEE T B0 F
SR Y 1 Pl E o T RSB E T TR R BT T AR

R EA T o

4I2REE B G2 L BAR &

(1) fg £ B 6 148
A 72 7 1345 Schmittlien et al.(1987)*74 & 1 57 SMC 73] k3 B A 2 /5 6 1+

WX pAhARIa By E s Sl RIERS S ZBHI AT

A. -H}:% 1 . g% Ta’TbaTDTd
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AT VREE S 19B(T=19) 5 B > % 1§ > 49954 3-5T B
E BB A L B AT ER T=17 0 To=l5 0 Te=16, TEl4 0 &~ (16)
NERE A SE Bt @S~ 40 A ulh 13.04645531 ~ 64.65946206 -

B. %’9%2:35379»%

2 Te=187 45 41T 3o % 4.9103(R % 3-5)> B #c i 11.9921 7 4% (17)3" %
AAH 7 2@ yloz BBy a s 1.1250860 Flpb gt S % %~ 3 (1158 @ 5|7 %
G 0 A uE 023044 2 0.20482 -

IEF EEETESE HEE

AT B NaEME paidk s Bl L a< £(0.20482<64.65946206) -
ORI T(19)50 0 B MR o 2 (19)58 Y 0 B RN E gL e
AR T A Y REEE AR AT - AR R R BT X
oo & 2 3 E (19057 & B R FLAGIMSQL E S 45 S TR e i

AT F 45 45w (4 20 TORE S o AN 20 AR E)
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REE i“;fi% BT s S a+TY (a+TY (OHTJHX
S5 ?ji!ﬁﬁﬁﬁ) y+x+p (ﬂ+t (ﬂ+t] B+T
3 30 16 0.308595397 | 6.06E-19 1 2.083E-19
5 1 1 0.982643533 | 0.753305 |14.64891| 0.7124013
6 12 18 0.537402132 | 7.61E-08 [0.726476| 6.646E-08
8 19 19 0.417127569 | 2.23E-12 |0.620993| 2.233E-12
9 7 16 0.676792352 | 0.000131 1 0.0001043
10 26 18 0.340844136 | 1.02E-16 |0.726476| 7.501E-17
11 7 19 0.676792352 | 0.000104 {0.620993| 0.0001043
14 11 18 0.560489496 | 3.27E-07 |0.726476| 2.895E-07
17 8 12 0.643414838 | 4.5E-05 [1.941737| 2.393E-05
18 5 13 0.755138876 | 0.00271 [1.639672| 0.0019784
19 5 7 0.755138876 | 0.003809 (4.681123| 0.0019784
20 11 13 0.560489496 | 6.2E-07 |1.639672| 2.895E-07
21 20 19 0.404204159 | 5.13E-13 |0.620993| 5.125E-13
23 9 17 0.613174766 | 6.7E-06 |0.851502| 5.494E-06
24 13 19 0.516141526 | 1.53E-08 [0.620993| 1.526E-08
26 7 14 0.676792352 1.0.000153 [1.387596| 0.0001043
27 3 19 0.85399913 | 0.037542 [0.620993| 0.0375418
28 9 10 0.613174766 | 1.4E-05 | 2.74142 | 5.494E-06
30 19 18 0.417127569 2.78E-12 |0.726476| 2.233E-12
31 6 16 0.713822293-1.0.00055 1 0.0004542

% 274z & ® I #(Gauss hypergeometric function) szt 5 F > fi|# (21)5% k&

PN e

5

FoPEeR LR R A4S A BB~ 2(19)70 Y 0 W EIE R

%
FoREREAIT R 469 (4 NFORR 0 E SN 20 AER)
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% 4-6 & l“@_p/rﬁ"’rﬁ'_ﬁﬁ;{:

BEE S [Fasboicoiza(t)|F(anbucaza(T))|  AE % i 85 48
3 1.8109 1.652012 0.18347379
5 1.153 1.010496 0.02136552
6 1.224 1.297464 0.96152504
8 1.3663 2.032917 0.9803279913
9 1.1342 1.232249 0.81115477
10 1.5784 1.680811 0.92774641
11 1.1123 1.112324 0.9801818155
14 1.2021 1.253595 0.96285106
17 1.2129 1.131325 0.18488613
18 11113 1.07563 0.50805638
19 1.2105 1.07563 0.02687974
20 1.2875 1.832554 0.16495824
21 1.39 1.46388 0.9801119396
23 1.1694 1.150731 0.88326121
24 1.2322 1.623711 0.9803338827
26 1.1542 1.275332 0.53551994
27 1.0411 1.041083 0.9803455147
28 1.2993 1.438832 0.0268351
30 1.3896 1.46388 0.94478605
31 11118 1.093747 0.82138743

QF 2 * £ 4

£ 25 &8> @ 0 4% Schmittlien & Peterson(1994)#73% ezt & = 3¢ »

24

»

17 (22)~(23)~ (24)~ (25~ 26)N K fed o F AR B T o4 8 2 $ Bk
1% SQLEZH N HE & > 465 T0E 6.54 % B # 11.99212042 » g ¢k » 57
FERG IR AEE TR AR R R RS 0 FIP R EE NG AR
(RIS SN

10.83772799 o 7 k35 & A & hT 153
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#4TGEHERE £
WERS |zpmpaz| TFES | Gy, WEﬁ[};szi ;f TF
3 $6.77 6.30379092 | 0.982779699 | 6.76833588668314
5 $1.08 10.837727* | 0.525282525 | 3.67295431891114
6 $9.40 25.17122727 | 0.884027693 | 9.06414260492637
8 $5.93 9.761724561 | 0.980987263 | 5.93800804359841
9 $5.74 2.466547619 | 0.984424832 | 5.75111464724340
10 $6.27 10.25374662 | 0.973158397 | 6.27613580996909
11 $6.34 6.976595238 | 0.923267874 | 6.35153751077321
14 $4.45 5.939869091 | 0.965829349 | 4.52061917293355
17 $6.27 19.18884107 | 0.833322849 |6.31643617243535
18 $5.30 3.69168 0.942002394 | 5.36827081723802
19 $2.67 4.02918 0.93703401 |2.91755874705682
20 $5.38 15.48618727 | 0.965370975 | 5.42458655918292
21 $5.37 13.88265263 | 0.952079446 | 5.42616768124628
23 $8.55 8.378986111 | 0.927958687 | 8.40636900147747
24 $7.04 12.16275641 -|. 0.966208394 | 7.02617040526631
26 $8.12 11:90255714 | 0.937937812 | 8.02479209387423
27 $2.51 0.406033333 | 0.98883984 |2.55173570837108
28 $6.90 17.90840278 | 0.936435305 | 6.87312988016770
30 $6.39 10.26751171-0.964110437 | 6.39854395596930
31 $3.04 0.95228 0.986938071 |3.08574418313605

*LET ERT %R K

OUEL SR

NS S SRRV IR ot EER WL U s R SIS EI RS-t
T A 48 4 (4 N EHR 5 0 WA N 20 RAEE)
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LASHEBLY B

W REEFE IS | FHEE &3 léﬁ'%i%ﬁé_fﬁ (=N
Prob (Active ), E(Volume), Prob(Active), x E(Volume),

3 0.18347379 6.76833588668314 1.241812259
5 0.02136552 3.67295431891114 0.07847459
6 0.96152504 9.06414260492637 8.715400044
8 0.9803279913 [5.93800804359841 6.132769516
9 0.81115477 5.75111464724340 4.665044072
10 0.92774641 6.27613580996909 5.822662449
11 0.9801818155 16.35153751077321 6.467018326
14 0.96285106 4.52061917293355 4.352682974
17 0.18488613 6.31643617243535 1.167821412
18 0.50805638  |5.36827081723802 2.727384238
19 0.02687974  |2.91755874705682 0.078423218
20 0.16495824  |5.42458655918292 0.894830239
21 0.9801119396 [5.42616768124628 5.486907989
23 0.88326121 8.40636900147747 7.425019635
24 0.9803338827 |7.02617040526631 7.26076207
26 0.53551994 .18.02479209387423 4.297436144
27 0.9803455147- |2.55173570837108 2.639901922
28 0.0268351 6.87312988016770 0.184441106
30 0.94478605 6.39854395596930 6.0452551
31 0.82138743 3.08574418313605 2.534591486

AAT G RAE R ILG EE
-

% 49977 > d T £
WO e A R ELLR
Bk G RS BTS¢
BE o TR BPE R

gt B R

- 4""'
TERT EE
EX

AP E R R Tl F e B
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(:944)r2 2 BTREE (794)F
EAES R SR E
IS 2 B4 > BEFR RS T AT B

O TR 2 AP B AR AT

AR A AT R AT
2 1(.992) % BEF 4 5 (978)F 4
Ma>mid
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Fo 4-9 RE LA B RE L PR 2 AP MM A 4T

wi [ FE [ R [ERE[RE [RhE] o

BiE | §iE & £%F | BT | MR
G e 1.000 | .254 194 250 978 | 353 992
e ip e 254 | 1.000 944 330 315 | 794 342
VSR E 194 944 1.000 .086 294 | .835 290
LMY £ 250 330 .086 1.000 A37 | 153 228
PLR MR 978 315 294 137 1.000 | .423 .989
B iTRET 353 794 .835 153 423 | 1.000 417
&A1 992 342 .290 228 989 | 417 1.000

42 REEBALR B A

W4 43002 2 47 9@ P ERT §EV 2 BLAY ERAEFLT > {1
* K-means f #4247 > #-f FHEGRRE 30 A 4T 5 £ BT 2470 gy g
B AR

*‘M

¥l o

)

421 JEE T B EAH

K-means 4~ 7% % » & B 4o 4 4-10 #77 °

# 4-10 Bt B3¢ gk

B
1 2 3
AREIRT W E| 367.59 | 98.54 | 784.96

%’%%i 2410504 2% 3 L B AL B B H3IE A
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2411 R R Bk
AT BB 303
CREE T B E| 1340
MAEE LG BB | 6652
@, 8295

422 A E B BB HA 4T

REEBLR EEHEI TS RE 4T £ 4-12 #57 ¢
%412%&19% E=A “QLE'
1 2 3
MEE ALY E| 4212 | 612 | 6.764
R 2L BHIPHIRAG ERB > FL A L5 BB @
JEE > B IR BAN B2 0 T L P ?ﬁ%—f% BAEE B3R
B A T LR RL R A EE A L BRI T 2
4-13 #55%
%4-13 3 Bic
AL LR E| 3175
¢ R EEEE ] 2061
MARE B B 3059
IR 8295
43MEERG REFARE AL H L2 A
TR G 2R E AL BB A
AR EEEEE Ry 3 T I s S RN TRy i S

WA AR R R AT 241457
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2AARER TG M ELREE A 2 R B A
ML A | Y EARE | B e |
% JE % % r
. i
A (ﬁif 2 28 253 303
AF 2 TL ) (.3%) (.3%) (3.1%) (3.7%)
RGO | Bk 369 215 756 1340
wAEE | FAw (4.4%) (2.6%) (9.1%) (16.2%)
i
SR (*ff 2668 1818 2166 6652
B AF 2 fb) (32.2%) (21.9%) (26.1%) (80.2%)
i
i 2L (—ﬁ% 3059 2061 3175 8295
e ) (36.9%) (24.8%) (38.3%) | (100.0%)

gt 24142 275 @ L3

3
o bR EE31% 0 L RATE G i %*?ﬁ%ﬁv?{/ﬁ%{&«’ C @ 2 AR A K e

:% BEE P BEAEEAEL S R G 28R T B B0.3% 0 SRR R B
rsIﬁLF 1% B RS o s Fpten s T
BE s m MBS FREE D G K (B2 03% AR L FHEEG B IR
Kinif WA B B 0 AT F A e X
FPER GBS TR FIPL SRR R RR S Aii R 0 BV A P v BRI L Lk o
Srife s TERWATEE ) o G MG WELE FEAY E G 0 £ 7560
REE > (B AREZ 89.1% » T8 AR £ iF —i?if’vml% BEFE o B G ES  F AR

AR LA TRLE R EE o b R R ENE LR T

Fghoo R2150 0 2.6% 0 FEAEE R LG T AP EBEHE ) o AP RG E
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REERT B EEA LY B0 4 2R 21755 RE 4T L4152
4-2 4757
% A-15ppEIRG B BRRE AR EE N 4 2 AT
l'ﬁ_,@ﬁl__x% B LA She %@‘_ ALY E i 2L
R o R o
G BE
W 1253475 1668890 25958852 28881217
- };L) (1.85%) (2.47%) (38.40%) (42.72%)
A
PIRG ORE
s 5539301 4401317 17388459 | 27329077
(7 ;‘;L) (8.19%) (6.51%) (25.72%) (40.42%)
A
I3 e
Wz 3475463 2730436 5191629 11397528
(,éjb) (5.14%) (4.04%) (7.68%) (16.86%)
A
B 10268238 8800643 48538941 67607822
(F A1) (15.19%) (13.02%) (71.79%) | (100.00%)
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AR R AT e & RARRIALT RRGER L B A5
® W E 2 SRR 0 5380 4 42" (confusion matrix) K 4v 1 B EA_F FE R AT o
j\/p PeiE 4 “J'Hﬁ% 13»&,"11,‘5%?%‘_%“‘

Sl SARESRY S

S en3E B 3|
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)" ﬁg: EVAR ""‘3:
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% 4-17 "R E B EEF AT
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HEE-F R 106 220 2234 2560

Fih-? )i 79 1321 355 1755

- 1467 156 203 1826
STRE R 1652 1697 2792 6141

4.42 FERIEE A 45

(1) 7% & (Accuracy) 3+ & 4
_ 2234 +1321+1467 —81.77%
6141

(2)E 9 I ¥x & (True Positive rate)3* & & % 40T

BREAEE 224 o060,
106 + 220 + 2234

v EAEE B2 5070
79 +1321+355

L) B AR 1467
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(3)#F Fa 1+ (Precision) 3 & & % 40T ¢

FHEME 2234 —80.01%
2234 + 355 + 203

SN 1321
PR AR 84%

bEME 220+1321+156 °
MR EREE = 88.80%

PR 1467 +106 + 79 °
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4 B clopl el rlel vl 1] 1] x |3
1 | Yearly Income All Yearly Incom « IR BERRERATE
2 |mvpage FEHY mvpage » =3 Cuslomers =]
| 3 |Marital Status All Marital Status « &[5 Education L
4 | Gender All Gender A [J--|§|Genfie1
5 |Education Level &ll Education Le ] &[5 Marital Stah
6 E-Smvpll
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| & |Media Type |l 2 3 4 S 6 i g 9 fHEL * & Gmvpchideren
| 9 Bulk Mail 16617 21508 837.8 2807 5159 18603 5764 1052| 67426 (G mypoountry
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| 13 Daily Paper, Radio, TV 28616 320120 2660 L1114 2568 8718 G265 29822 15655.82 B3 Product
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4 % Daily Paper, Radio, Daily Paper,
2 3 Product Attachment; 7 #. % i (&
H>2% IR VLEEF =B
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EE B BA LR oY
% Street Handout, Daily Paper 14 %
Daily Paper, Radio, TV

AS2ARE R EMF 75

d AR RS BT R U R R R U MR R R
%3 TR A

2RHAVEAMY 7LEN 0 b AT A RN
e h FHAMBAT L LR R T

2
&

FroREM L THEEF T
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Mirdng Wizard iz now ready to exeente your

T
click

query. Inspect the parameters below and
the Finish' button when you are satisified

that they are correct.

[FATRE

SET

Azociation Rules

WITH MEASURE

[Measures]. [Cument]

ON DIMENSIONS
FROM CUBE

[MARKETINGVALTTEN]. [clv3]. [c1+0]

Minimum Support = 0.80%,
Minimum Confidence = 70.00%

o) NI

B | sim

Bl 4-6 FFH8 2 % FOR-M I E RIGE 2
F4-19 BRI FTHREZBAMY 7 5

Head Implies Body Support |Confidence
Pro‘;iggc:uiog ?41]”3 —— prodeut = [502] 0.849% | 83.333%
pm‘;‘;‘;&;&f@ :1431]1[) — prodeut=[417] 0.849% | 83.333%
pmdgfg dzcg 27[54]11%\1[) =¥ prodeut = [1343] 0.849% | 71.429%
Pm‘;‘[j‘;f;u[tli’?ﬂ ?STD _= prodeut = [789] 0.849% | 83.333%
procliig;:ugzl ?ﬂ ;415”) —— prodeut = [958] 1.019% | 85.714%

EREEFBEAME 75

4o B AT L

87
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Mining

» Wizard - Finish

Mining Wizard = now ready to execute your
mining query. Inspect the parameters below and
click the Finish' button when you are satisified
that thewr are comrect.

FRATHE

Azociation Eules
WITH MELRTRE
[Meazures]. [Current]
ON DIMENRIONS
FROM CTUEE
[MARKETINGYALTEN]. [c1+9]. [c1+9]
ET

Mindmum Support = 1.50%,
Minirmm Confidence = 80.00%

A 5 2 18 3

| [ =8|

e il

Bl 4-6 % £ A Z M HE 2

30420 § AT

11 2R EFAR > 4o £ 420 9757

GRS 75

H i (F AW

Head Implies Body Support |Confidence

product =[208] AND L product= [811] AND

product = [695] > product = [958] 1.581 100
product = [1454] AND _ product = [21] AND

product = [215] | product = [436] 1.581 100
product =[1313] AND _= product = [1558] AND

product = [177] 2 product = [648] 1.581 100
product =[1208] AND . product = [454] AND

product = [415] ~ product = [672] 1.581 100
product =[415] AND L product =[1208] AND

product = [454] ~ product = [672] 1.581 100
product =[1153] AND _ product =[1196] AND

product = [1189] ~ product = [1504] 1.581 100
product = [1454] AND . product =[215] AND 1,581 20

product = [21] product = [436] '

product =[1313] AND e product =[177] AND 1,581 R0

product = [1558] product = [648] '
product =[1023] AND e product =[519] AND 1,581 R0

product = [1251] product = [746] '
product =[1153] AND e product =[1189] AND 1,581 R0

product =[1196] product = [1504] '
product =[119] AND . product = [528] AND 1,581 20

product = [284] product =[611] '

d b4 4-10 82 420 cnk 5 1 A R FOR R OB B RSB R &R R PO

B R o B

BRI

TR M TR Bk 5 B
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3421 B R Bt B2 A A
P

4 A"
s IF tHEN | P ”

1 Age =70-79 and Yearly Income = $70,000 - $90,000 and 34 93.18%
Education = Partial College and Occupation = Management | #f % # )
Age = 40-49 and Yearly Income = $130,000 - $150,000 I

2 | and Education = High School Degree and Occupation = @;{a 90.48%
Management and Gender = F T
Age = 30-39 and Yearly Income = $70,000 - $90,000 and 2z

3 | Education = Partial High School and Occupation = @;&“—%; 89.93%
Management and Gender = M "
Age = 80-89 and Yearly Income = $130,000 - $150,000 N

4 | and Education = Graduate Degree and Occupation = )a; {% 89.29%
Management and Gender = F T
Age = 50-59 and Yearly Income = $90,000 - $110,000 and 2z

5 | Education = High School Degree and Occupation not = @;&“—%; 88.06%
Management and Gender = F "
Age = 60-69 and Yearly Income = $150,000 + and Education | 5

6 | = High School Degree and Occupation = Professional and }E;i‘%i 87.31%
Gender =F v

7 Age = 80-89 and Yearly Income =$90,000 - $110,000 and W & 86.89%
Education = Graduate Degree and Gender = F RpEHF '
Age = 60-69 and Yearly Income = $70,000 - $90,000 and 2.

8 | Education = Partial High School and Occupation not = @;{a 85.93%
Management and Gender =F T
Age =40-49 and Yearly Income = $30,000 - $50,000 and | . .

9 | Education = Bachelors Degree and Occupation = @;&“—%; 85.10%
Professional and Gender =F "

10 Age = 30-39 and Yea‘rly Igcome =$130,000 - $150,000 ’% {E R4.79%
and Education = Partial High School and Gender = M REEF

1 Age =20-29 and Yearly Income = $30,000 - $50,000 and ’—E é?: 84.55%
Education = Graduate Degree REE ¥ :
Age = 60-69 and Yearly Income = $10,000 - $30,000 and 2z

12 | Education = High School Degree and Occupation not = @;&:ﬁ 83.78%
S,000illed Manual and Gender = F "
Age = 50-59 and Yearly Income = $130,000 - $150,000 2z

13 | and Education = Bachelors Degree and Occupation not = @;&“—%; 82.76%
Management and Gender = M "
Age=40-49 and Yearly Income = $30,000 - $50,000 N

14 | and Education = Bachelors Degree and Occupation = @;&:ﬁ 81.77%
Management and Gender =F "

15 Age = 40-49 and Yearly Income = $130,000 - $150,000 + & R1.29%
and Education = Bachelors Degree and Gender = M REEFH '

16 Age = 20-29 and Yearly Income = $10,000 - $30,000 and 3 & R0.47%
Occupation = Management and Gender = M BRE ¥ '

17 Age = 20-29 and Yearly Income = $90,000 - $110,000 and ; & 79.93%

Education = Partial High School and Occupation =

R
W
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Professional

Age =20-29 or = 30-39 or = 15-19 or = 80-89 and
Yearly Income = $110,000 - $130,000 and Education

[

x
R 0

18 =Bachelors Degree and Occupation not = Management and | #f % # 78.04%
Gender =M

19 Age = '15-19 and'Year‘ly Income = $130,000 - $150,000 and ’%:% | 77,599
Education = Partial High School BREH
Age =30-39 and Yearly Income = $30,000 - $50,000 and | . %

20 | Education = Bachelors Degree and Occupation = }a; %1 77.04%
Management
Age = 20-29 and Yearly Income = $130,000 - $150,000 22

21 | and Education = Partial High School and Occupation not = @;{a 76.42%
Management and Gender = M T

2 Age = 80-89 and Y§arly Income = $130,000 - $150,000 ,‘& é 76.00%
and Education = High School Degree and Gender = F RRE#F '

3 Age = 70-79 and Yearly Income = $90,000 - $110,000 and '—?E. ﬁ 75.90%
Education = Graduate Degree and Gender = F RRE '

24 Age = 20-29 and Yearly Income = $150,000 + and Education ’%:% | 73.88%
= Bachelors Degree and Occupation = Management RE%E

75 Age = 80-89 and Yea‘rly Income = $130,000 - $150,000 ’%:!E 73 71%
and Education = Partial College BEE ¥

26 Age = 20-29 and Yearly Income = $70,000 - $90,000 and ’%:% 1 mo01%
Education = Graduate Degree and Gender = F RRE+

27 Age = 60-69 and Yea‘rly Igcome =$110,000 - $130,000 ’% éE 71.52%
and Education = Partial High School and Gender = F REEF

28 Age = 50-59 and Yearly Income = $50,000 - $70,000 and ; £ 70.26%

Occupation = S,000illed Manual and Gender = F

W

SE[ BT 0 FE LA PR B RATIEAR

P A A TR S T SAT R HEM T L A kAT

G o

¥
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v ¥
$150K |N 1213.24 528.52  1609.58 680.81 267.08 881.47 5180.70
+ Y 3364.25 2977.58 4260.30 1257.24 955.68 5100.77 695.88 3301.28| 21912.97
$150K
+ &3t 4577.50 3506.10 5869.88 1938.04 1222.75 5982.24 695.88 3301.28| 27093.68
3
$30K - [N 33807.90 20164.29 38568.92 17002.22 12257.29 -41982.16 755.68 2789.28 32781.09| 200108.84
$50K |y 43664.67 29271.29 47100.70+22262.91:13887.82 48792.93 1458.54 4531.01 42347.53| 253317.41
$30K - $50K &
L% 77472.57 49435.58 85669.63 39265.13 26145.11 90775.10 2214.23 7320.30 75128.62| 453426.26
3
$50K - [N 19437.17 13026.70 18641.92% 9129.03 5671.68 21678.74 744.16 1198.94 12851.17| 102379.52
$70K |y 26207.42 17475.03 24322.67 11861.08 6479.86.°30172.64 1306.83 758.93 14958.25| 133542.70
$50K - $70K &
L% 45644.58 30501.73 42964.59 20990.11 12151.54 51851.37 2051.00 1957.87 27809.42| 235922.22
3
$70K - [N 13190.89 8641.10 13727.54 6950.52 3168.25 13833.58 626.69 2052.74 9003.44| 71194.75
$90K |y 15143.30 8764.12 15332.49 9569.59 5179.48 22304.19 1291.04 730.66 20215.81| 98530.68
$70K - $90K &
L% 28334.19 17405.22 29060.03 16520.11 8347.73 36137.78 1917.73 2783.41 29219.25| 169725.43
3
$90K - |N 2157.35 2137.40 1970.51 1472.68 1429.42 1720.06 2226.78| 13114.20
$110K |y 8660.04 4790.65 7502.03 5835.28 1674.16 11445.15 639.34 596.45 6206.83| 47349.93

K - $110K
319& *$ 0 10817.39 6928.05 9472.54 7307.96 3103.58 1316521 63934 596.45 8433.61| 60464.13
e
KA 243178.52 156833.07 255498.50 126525.70 77952.35 288086.03 14724.05 18678.00 204441.05|1385917.27
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Current Cluster
. Marital e 2L
Education Status 1 2 3 4 5 6 9 SGF
Bachelors  |M 30294.90 21607.34 32919.19 1657421 9797.60 39597.96 127729 1304.43 25976.88| 179349.8
Degree g 31806.46 21382.96 33052.14 14149.12 9090.79 35641.07 1384.55 4717.78 26044.04| 177268.9
Bachelors Degree &3+ * [62101.36 4299030 65971.33 30723.33 18888.39 75239.03 2661.84 6022.21 52020.92| 356618.7
Graduate M 6511.90 4824.97 6168.11 271328 2438.16 485639  752.56 6386.69| 34652.06
Degree |9 785323 3269.27 649209 5177.68 219573 7675.22 1277.71  6209.35] 40150.29
Graduate Degree &3+ * |14365.14 8094.24 12660.19 7890.96 4633.90 12531.61 ~ 752.56 1277.71 12596.04| 74802.35
High School |M 33531.78 20226.46 38269.36 18079.53 14546.31 41553.36 1383.50 2702.33 29872.33| 200164.9
Degree g 35819.08 23424.46 38262.33 15089.36 14379.59 39708.59 3386.91 2058.86 34067.81| 206196.9
1 £ 2L
High School Degree =3 160350 87 4365092 76531.69 33168.89 28925.90 8126195 477041 4761.19 63940.14 406361.9
Partial M 1149276 7619.63 11912.33 9751.03 1838.99 13581.80 652.23  8055.86| 64904.64
College |5 11611.88 8589.94 11834.47 6218.11  923.77 1309236 1898.77 9124.20| 63293.49
Partial College &3 *  |23104.64 16209.57 23746.80 15969.14 2762.76 26674.16 2551.00 17180.06| 128198.1
Partial High |M 36638.84 23352.62 38105.45 1817539 10224.74 44444.73 328824 1338.75 32002.22| 207570.9
School |3 37617.69 22535.42 38483.04 20598.00 12516.67 47934.54 3250.99 2727.14 26701.67| 212365.1
1 1 L 2L

Partial High Sehool £ 3% 174756 53 45888.03 7658849 3877338 22741.41 9237927 6539.23 406590 58703.89 4199361
N 243178.5 156833.0 255498.5 126525.7 77952.35 288086.0 14724.05 18678.00 204441.0| 1385917
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Current Cluster
Total ooy | 1 2 3 4 5 6 7 8 9 W
Children
Canada | 1133.82 2192.87 3184.97 6511.67
0 Mexico | 645.29 1701.38 5338.45 1160.32 9198.06 7188.37 | 25231.87
USA ]21860.02 13509.00 15092.23 10005.59 8624.47 12560.02 1898.03 9034.31 | 92583.66
0 &3+ * 23639.13 17403.25 23615.65 10005.59 9784.79 21758.07 1898.03 16222.68 | 124327.20
Canada | 1417.46 4744.08 6397.62 12559.16
1 Mexico | 563.19  4335.75 11900.04 842.44 1523.74 21478.52 10962.26 | 51605.94
USA | 46857.85 24442.22 25390.76 21627.55 14591.27 34799.66 1935.38 1841.59 19473.11 | 190959.38
1 &3+ * 48838.50 33522.05 43688.42 22469.99 16115.01 56278.18 1935.38 1841.59 30435.37 | 255124.48
Canada | 1984.31 4604.43 7783.42 14372.17
2 Mexico | 466.41 377796 11158.33 686.70 2002.97 22349.61 12491.71 | 52933.69
USA 4299434 24895.45 32295.44 26056.90 16778.27 37634.39 2079.62 1254.06 23036.53 |207025.00
2 g3 0¥ 45445.07 33277.85 51237.19 26743.59 18781.24 59984.00 2079.62 1254.06 35528.24 |274330.86
Canada | 2290.71 3846.96 8440.22 250.81 14828.69
3 Mexico | 911.08  4250.38 11419.74 1673.04 25146.72 637.32 13292.85| 57331.13
USA | 48157.93 21413.73 30220.19 26380.40 15705.74 35018.31 4714.95 5958.04 26868.10 | 214437.40
3 g3 0% 51359.72 29511.07 50080.15" 26380.40.17378.78 60415.84 4714.95 6595.36 40160.95 | 286597.22
Canada | 1894.28 4370.97 8205.44 14470.69
4 Mexico | 987.34  2754.26 13345.56 = 263.45  1409.88 25428.70 16383.79 | 60572.98
USA | 44522.07 21938.96 35037:20 27460.44-10389.28 35175.53 3966.48 4085.19 35647.53|218222.69
4 &3+ % 47403.70 29064.19 56588.19: 27723.89 11799.16 60604.23 3966.48 4085.19 52031.32 | 293266.35
Canada | 842.81 1656.12 5685.79 8184.72
5 Mexico | 353.21 1874.87 5660.45 802.80 11891.49 712.26 10797.43 | 32092.51
USA |25296.40 10523.67 18942.65 13202.24 3290.57 17154.22 1315.36 3003.77 19265.06 | 111993.93
5 &3+ 0% 26492.41 14054.66 30288.89 13202.24 4093.37 29045.71 2027.62 3003.77 30062.49 | 152271.16
e 243178.52 156833.07 255498.50 126525.70 77952.35 288086.03 14724.05 18678.00 204441.05{1385917.27
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Current Cluster

Occupation Mgg;zer 1 2 3 4 5 6 7 8 9 w3
Bronze |3500.57 2221.59 3963.03 1036.94 24227 2886.81 705.21 2638.37 | 17194.78

Closical Golden | 30741  744.02  250.15  244.54 74291 65223 613.89 | 3555.14
Normal | 8028 7127  174.57 326.12

Silver | 843.01  431.88  62.64  478.10 807.97 2623.60

Clerical &3+ * 473128 346875 445040 1759.58 242.27 4437.69 1357.43 3252.26 | 23699.65
Bronze [23129.15 15487.63 2125672 12081.49 7957.79 29217.21 1441.24 3203.65 22029.68|135804.54

Management Golden |5462.60 373479 6838.61 344472 124229 6263.94 674.92 730.66 4321.32|32713.85
Normal | 179529 1562.88 1712.36 2262.05 969.10 1144.95 1394.91 | 10841.53
Silver | 3191.62 287644 5359.41 1854.92 1701.28 4529.44 1919.68 | 21432.80
Management £ 3+ *  [33578.66 23661.74 35167.10 19643.18 11870.46 41155.53 2116.16 3934.31 29665.59/200792.73
Bronze |28437.51 16059.82 27306.71 11310.00 10417.15 32468.68 1467.95 1267.16 20433.75/149168.73
Manal Golden |4775.40 2964.62 5767.84 1897.90 2835.01 8347.92 1464.78 7275.39 | 35328.87
Normal |27087.42 16239.07 28369.94 14548.50 5153.85 24409.69 2583.36 592.58 14644.70|133629.10

Silver | 3969.72 3539.94 42235771546 243.66 4868.27 2976.11 | 20536.72
Manual &3+ * 64270.06 38803.44 65668.06 28471.86 18649.67 70094.56 4051.31 3324.51 45329.95|338663.42
Bronze |54551.60 3566328 5441324 27331.86 18562.67 60871.49 2547.43 5899.53 45173.03/305014.14

Profossiong] | 00den [10830.78 691248 1149846 747584 220441 15377.85 124949 624.08 12911.05) 6908445
Normal |5037.79 3833.72 4812.86 ~2129:12° 1823.83 6587.90 967.10 |25192.31

Silver  |10856.87 5965.62 10068.08 5064.00- 2611.64 8306.62 695.88 661.21 8948.83 | 53178.74
Professional &3+ *  [81277.04 52375.10 80792.65 42000.82 25202.55 91143.86 4492.80 7184.81 68000.01|452469.65
Bronze |25639.78 17382.84 31787.04 13889.79 9097.64 31783.81 1490.45 1281.49 29584.06|161936.89

Skilled Golden |4729.29 3082.10 6346.34 4613.10 1216.82 8136.90 7922.98 | 36047.53
Manual Normal |25452.60 16095.28 25948.48 13325.68 11286.19 37677.67 2573.33 20686.20|153045.44
Silver | 3499.81 1963.81 533843 2821.70 386.75 3656.00 1595.45 19261.96
Skilled Manual £ 3+ * [59321.49 38524.04 69420.29 34650.27 21987.39 81254.39 4063.78 2876.94 58193.24|370291.82
at 243179 156833 255498 126526 77952 288086 14724 18678 204441 | 1385917
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BAR T B 3

Store Sales Cluster
Media Type 1 2 3 4 5 6 7 8 9 | B3t
Bulk Mail 1661.72150.9 837.8 280.7 5159 186.03 57.64 1052 | 6742.6
Cash Register Handout 1479.32115.2 1465 1181.9 2358 3457 463.98 2171.5|11580.86
Daily Paper 1529.92218.9 1734 1474.7 3033 360.25 399.13 3089.6|13839.54
Daily Paper, Radio 1046.5 1678.6 2796 16452 4341 101.76 215.99 1940.3|13764.66
Daily Paper, Radio, TV 2861.63291.2 2660 1111.4 2569 87.18 92.65 2982.2|15655.82
In-Store Coupon 757.93601.81 1232 621.09 1340 72.69 198.96 2764.6| 7589.06
No Media 102466.33 46683 65447 68404 38485 98158 7776.1 10016 68716 |506152.5
Product Attachment 1783 2295.3 2629 13353 3457 4828 189.56 791.1 |12529.19
Radio 760.64 1057.9 601.3 246.11 3542 85.18 45.94 103.97| 3255.3
Street Handout 1157.6 2196.6 1058 383.9 1540 21.86 197.32 3033.2|9588.68
Sunday Paper 762.08 1279.7 1223 603.85 2278 105.59 424.98 1099.3| 7776.4
Sunday Paper, Radio 738.77 1214.7 2110 1059.6 3101 131.59 280.63 2815 | 11452.1
Sundaypi‘l‘{fn Radio, 4152 444.04 609.7 195.89 726.1 211.18 342 2309.9|4946.11
TV 1571.6 2127.5.605.1.306.81  453.9 5064.9
Bk ¥ 102466.33 63209 88119 87966 48931 124226.1 9533.4 12617 92869 |629937.7
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