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- Study on the Application of Decision Trees for
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Abstract

Expectation and interest about e-CRM are rising for more efficient customer
management in on-line including electronic commerce. The decision-making tree
can be used usefully as the data mining technology for e-CRM. In this paper, the
representative decision making techniques, CART, C45, CHAID analyzed the
differences in personalization point of view with actuality customer data through an
experiment. With these analysis data, it is proposed a new decision-making tree
system that has big advantage in personalization techniques. Through new system,
it can get following advantage. First, it can form superior model more qualitatively
in personalization by adding individual’'s weight value. Second it can supply
information personalized more to customer. Third, it can have high position about
customer’s loyalty than other site of similar types of business. Fourth, it can
reduce expense that cost marketing and decision-making. Fifth, it becomes possible
that know that customer through smooth communication with customer who use
personalized service wants and make from goods or service's quality to more
worth thing.

Key-word : e-CRM, Decision—-making Tree, personalization
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ATTRIBUTE POSSIBLE VALUES
outlook sunny, overcast, rainy
temperature continuous
humidity continuous
windy true, false
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<E 2> 449 "y

OUTLOOK | TEMPERATURE HUMIDITY WINDY PLAY
sunny 85 85 false No
sunny 80 90 true No

overcast 83 78 false Yes
rainy 70 96 false Yes
rainy 68 80 false Yes
rainy 65 70 true No
overcast 64 65 true Yes
sunny 72 95 false No
sunny 69 70 false Yes
rainy 75 80 false Yes
sunny 75 70 true Yes
overcast 72 90 true Yes
overcast 81 75 false Yes
rainy 71 80 true No

2.1 CHAID (Chi—squard Automatic Interaction Detection)

CHAID+= 19759 J. A. Hartigandll 9&) 2A8 g &2 E4 packaged A& 7}
Z RUZFHA Z2afelr, o <xglFL AlD(Automatic Interaction Detection
system)ol] 71€9& F3 Ut AIDE F WS FAF #AAE = AW gAE
AUE 4 g8 o] €y EFE AL CHIADE FtolAF-AA (0138 589
) E¥ F-AA(FEY FXHF)E o83ty vA 8 (multiway split)E F33=
dungFolth, FolAF BEXEE rxc EZEFRE 39 b3 g

<E 3> rxc BE®HE
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" EZHF]| ExUe2 EX¥SC A
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A4 a1 2o foc fa
AgdFr fu fr2 fre fu
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2fr Z(degree of freedom) df = (r-1)(c-1)
ABES i 7 BEUSF | AT S NEF S

fixfj

ept RES $U4 BT SUYS MRS RS op=

CHADE P=-4 go) Ze wsiel Hdstel 4450 YA 90 SH

— 2
27} 0)2+8 Y W)= Pearson® y? %—ﬂ)%*—%xz=zj (7, p ey , ZHEWULETE &4
1, ij
Soluy 7185 @ A48 Majs Suu o B4 xz—zgf,,xloge( Ji )—E— 27
1 €

9t} CHIADE Z Awmudo WEEoel 88 ugwso
e =A7)d we AR HFES oj8dd YR

AA A5E & o449 3 x=(child node)2 WHEHOZ

BRI WEFe Ao td s {FoF xolrt glod ABPWS HFES
W, folFolA] gL Asol & WA AAE A& ZF AP dig
{1o £8E 3, RE AFSsd dFd FHE Z2ARIY M F92Q0 A5
+& Adggt. Addg dguse HFE] IFS AEE ABE AT uin P
Jgoz Py Z REAFAAN BAFHZFY st 9EE A7 o] FAHS

CARTY 2 FL JAAAYUYFT RN S FAsted doiA 713 nH A dugdFolg
T ¥ 4 At 1984 L. Briemano] 3] 2@ E ) machine-learning 2@ A%
7} 2 ot 23 9o] AL training data set 71X 1 o} EXWSEE ojv] o B
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rainy | | overcast

Play Don’t Play Piay Play
2580 a4}

<a¥ 1> CHAIDY oj&) 44" SAdHUR

[ sunny Hovercast H rainy | |

CARTYRF L o|HEHT2E ZYE st A A4 FA:s ZXAFE 1R
#F Eedte d9diss 2 2EAES 2 Add. o &rd 3YE dPA
(diversity)2t3l st 29 TGS 713 Hol Folx HYUSLE HAddr, 2y
71%-& diversity (before split) - (diversity (left child) + diversity (right child))&
aA ste & &8 71Es Fed.

Gini Index(G)x= n/l9] 94 F YR F 8 FE39& 1, 28 F W A=
o0& 2Fd &9 U& FEEZ 4 oo M9 impurityt} diversity® AE ZEE A}
43 POE 4 uiddA @ Ay SENSe A HFe] £8 #8§olm,
PP : iM5 ¥goA 28 999 & AE ¥4 dFd &30z & & BF

2 ¥8o ¥ W, G= §1P<f>(1~P(f))om. CARTY 712 ololtiol: Gini

Index& 714 ZAAAFE &8ss 1 Ao AFHEYE Child Node® Mg}
Gini Index®] ZA %S ng #EXE2 #2323 £33, m, i £ A4 =9 #B=

A S & B AG=G—(5E G+ TR Ge) 1% CARTA <%t 44€ ARG
P <39 2>9 2o

=T

Cd T3 23 -
1 | 1 1
Play Don’t Play Pray Dan*t Play
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C45% ]J. Ross Quinland] 93 AHE &dAAAUYTE <18 E 22 machine
learning &oFel ID3 ¢ 18]F3 fAeth C457F CARTS © & A2 CART
ol & AT C45¢ 71A 9 & t¥st & + e Aot} o &
gFS A g A= CARTS vl=dt UHES AL3tXIT oA
e W& A doh ZHAXY] WEE CARTS= WEA training
dataset? ¥l HojHUe dlolEld daixe dF3A @& ARV E B
ol training dataset? ZS HoJEHE &3t

Gaino] 7} & &4° A ¥MA =29 query’t 9. Gaing Gain(X,T) =
Info(T) - Info(X,T)& Zo] HAE F QUrt. C450 o8 AAHE dAARUYFE
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Q= CHAIDY Z¢de A8 o& w3 AAHFR Ao o] AL CARTS C45¢
5 delHe EeEE FA%9 4T A4 ==& ZAs2 CHAIDE F ¥+
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doll M B2 4% E & 957t FAUWIE Fe EA oA CHAIDS CARTH
W HluwA 44 FE & F YA G454 E HE S o83t dE=RY
A+E FY3oz vin o s vedg.
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AAZAUYREE B95Y ALE JF2 EF7FSA H9 Utk 94438 W
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Y HolME C45ET Aol &oj3k CARTZ o Z&F ot 28y C458 A5
g ey es AeE JEZY(Entropy)gte /HdS @ siof itk CARTS w37t
A2 C45% vt #£48L Asd v EGHMIS o433ttt HE HEL Tt
2 olaj# 4 Ut} wek 8719 FtElnERE o] FF wist JvkdE 1 ZHZre) FhH|
1 E BAY HEE F log28 = 3 /i7F oA doh. 2 wtdd) sEXUE AAA 4
A9 FEzE st Qe AAYrE AZE 2 AeidE log24 = 2 9 HED glo
| gdol 7}:5}\:} A 7HA7E AXEA 347 oW HET 272 FolE9] d
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AHeAEY WA NS ok R WA o) fE Ate] Aefolth A AAURE
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Ase Y4e BFT FHL AXNA BT AL 5 YL HFD. T A5 ol%E AU
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= T RYA, T2AA, AEAR FAA EH5 e C45 ¢ EFS
B ojoltjol= X4 DWS historical datag ©l&3l9 13 2AAAYF
UF 280N stop splitting ruleg 7FA 1 ZE3 729 yF 23 &
@3k, 2HA AGE Ao FEE VY YFEFHE AT F /1A
Aot} & dU+ cross validation 3& test sample2 ©] &3 71x]e
2} error rate?] WIE A3 olE s E J/IXE HYFAY L& gzt
2Hg &3t B g3 RS Adsts Wiolt. 442 CARTE F 7HA
T FHoE AIRE F UEE AT

a8 C459Ee Fx9 A sbssit. B3 C4594 AR3E test sampled
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Iﬁvercast ‘I l sunny l | rainy j
/
Play — -
(5.0/1.0) humidity windy
l 7|5>= 1[_7s< ][ true | [ false |
Play Don’t Play  5ont play Play
(2,0) (3,0) (2.0) (3,0)

<3E 4> AL A" o AHE dAEHYF

43 e-CRM 9 a3}

o] Al~¥lS B3 e-CRMY & F 53] g} 22 SAESL 7dE + A4 1
Aol thed REF AMYAE AFFLEN 149 ZFEH(oyalty : FHD) dE 9
g HHg + Ut 229 2gEP A& zA AF&e EYo2N ZHFA e
AHHog 9FE viAE 848 Lo Y H2RY 2 Ay Y4F2 7]
& 1A4g FASe Aol AT 7ide) A A HFET Promotiong 3 7S
2] Customer Loyaltys EEZA ¥t} o83 ZEE= CRM, & 1A#A &
TN d& F AES BA UFEYPe SHOE A3 vARH JrarAAd =
42 728 ¢ vt JAEZYTE Fo% JGNUTFE U7 41 RFo] 2
stk g TASHQ L8 23] YT A MFE 7o BAES HWsFo] o
337 Ak wEA AR} olUdEE Aol 998 44 BHE 4 o mx

o e R

QoA QoM | AR A= Ae ATE F Yk

44 A% N=d9 2997

A9 dolgd MEZ$ d I (overcast, 83, 86, false, no)E Tdld 22 4FL
ol Alg vld3Foh EF HHAHELE o9A HIY RA} = EAA JYAA
TP Rate, FP Rate, TN Rate, FN RateZ WA £ 4 &4, o/ A= TP
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Rate®} FP RateE ©]£3}lo Precision, Recall, F Measuregtg #A4# . TP Rate:
=zt HAAZol FYF A9 #BEo)1 FP Rate:= d&3to] AAlg bE 73 $-9
g&o|tl FN Ratet d9Z353 & Yesd FEoltt

Precision = TP / (TP+FP)
Recall = TP / (TP+FN)
a = P9} Re 7} E AASE 82T 05)

1
F=
1 L
aP+(1 a)R

At Al2gly 7|EY A" HFHE YA, AFL C45 G Fo 2
A &= 10 cross validation o2 H2EE AZc. o AdE &3 2o
<E 4% <E 5>F 71&9 YAEAUF AgE Alade] g Ao)§ HAFTh

<E 4> C45°0 o JAZAYF A&

TP Rate| FP Rate| Precision| Recall] F-Measure| Class

0.778 0.8 0.455 0.556 0.5 yes
0.2 0.222 0 0 0 no

<E 5> A Azl g JAAAR YT A&

TP Rate] FP Rate| Precision| Recall] F-Measure| Class

0.556 1 0.455 0.556 0.5 yes
1 0.444 0 0 0 no

£ A7l Add AxdH 71E G459 MEPS W FIG A5 A2 2
Qom, At Nade] ofHgold BEF BBL FolL LEFY BEL RFo}, 3
5 22 2238 vy AL N2de BRY AL AT o] fojat
NE Qe dolHol el AEAE Fo 2H BEL AW 4 AES AT
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Qe Fatat "ol AXstE Qg DW, diolg vlolde BFFH 1 82 A
2A4AYH ANZAN Fog EAYE AT F vk oj2H oz AHEHY e 7
F BN EFEL AAAGA 8398 o8 o 7kxE okl el AF7A 4
A dlolelE A-g3le) CHAID, CART, C4598 A7IA LudES HEAA YAr2A
URE sz, 2 o)y Rl AP 1AA, FAY T diEte 49 B
o JAMEAUYREE e-CRMES 93 ad3oz 29 & dE F28 dolg nlo] g9
ET7YE ¢ 4 AUt
£ =RdAE Adslete 53 23] AR BAPE Rstd FHUA
E d29 AFEE Y F U A2 AddAT AL A2P-E C459 vy
g 598 927 H28S BYt E§ FP Ratedl A5y on, wtdd TP
Ratet= Weiztth o] Alxw A& A gstn 4o oluAME g
dlojEe] W& 7tFXE F AJINY ¢ JEE FAch AAz A=
A} AtolEoiA HEE wjdl F 53 39 29 F d& Reld.
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