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ABSTRACT

The SLIQ classifier for data mining is the tools to analyze the telecommunication
information especially mobile phone service or Call Detail Record (CDR). This tools use to
analysis customer usage and churn customer to study customer usage behavior in each customer
segment. The result of this process can lead to initiate the proper campaign. The new proper
campaign can keep the existing customers and gain the new customers.

The usage information analyzing use information such as customer promotion, age of
customer, fix payment amount, usage period per call and number of call to analyze. Decision tree
and SLIQ algorithm is used to develop the system. The language to develop this system is Visual

Basic version 6 and database use Microsoft SQL Server 2000
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Predictive Modeling

Link Analysis

Classification

Value prediction

Association discovery

Sequential pattern discovery

Database Segmentation

Deviation Detection

Demographic clustering

Neural clustering

Visualization

Statistics

Training
Data

Learning phase

Classification
Algorithm

Classification-testing phase

31 2.1 sguaumsvesmsueniezlssiandeya

1. Msuanuey

10

M3UYNILY (Classification) MTOMIULNNGUUBITOYA MINTAvesngudoya

Y 3 v 9 Y 1 1 Ao y 9 1 '
Wunszuaumsadrawuiiaes Taviadeyaliogmunguiidimualiuga GRIELIIRGGPY

v Y 1w v ° A o ' ¥ = & '
’Uﬂ\ﬁlﬂu"al’lﬂﬂﬂ'm"lfﬂmu lﬂuﬂ]ﬁﬁi'NllllUfl]']aENl‘Wf]Vnu'lﬂﬂf]nqlﬂ\ﬁlﬂuva'ﬂﬁ']ﬂu‘lﬂ "lf\iﬂf!ll

\J = o Y 9 9 1 ) ] a d' 1 Y 1A
AN %zumimﬂuﬂ"l’m'swmum YU ﬂﬁ‘Vﬂ‘u‘lUﬂ”Ii‘lJﬁE)U’c'T‘IJ!‘BE)ﬁJGQﬁ'Lﬂﬂ'liL!ﬂQﬂﬂTTlll

dl A [ & a = % dy 9 9 v a
ANNLTYISoYanany “]NH‘LI’Jﬂﬂ‘llf:]\‘lﬂ15uﬂﬂlw$11ﬁﬂ'lUE‘]JLL'UU@N‘N ﬁu"lnmsmauh

4 ] 4 4
(Decision Tree), NSUENUYZUUVIVYT (Bayesian Classification), 130918AMUIFOUVIVYET

(Bayesian Belief Network), nsov10lszaninew (Neural Network), iAndanesiu (Genetic

. o 3 A .
Algorithms), SWi@ (Rough Set) itaz ATINAAATAQUIATO (Fuzzy Logic)



11

2. mahnemanudeiissvesteya
o ' 1A .. d
msiweaanuaeiiowesdeya (Value Prediction) Humsilsgnimunis
9/ Y 9 = aan A A <2 ) & ' o . =
doyameduavlugudoya Taoldmatiameada wSeSundnedianiieiinisi Scoring i
maiinidould Ao nsnaoouFudy (Linear Regression) agmsannse liiFudu (Nonlinear
2 Y { o ] =
Regression) dufludunviivendennuiiulyldvesdoya wu suias Aesmstszdiums
wa Y 4'1 Y a J P g/ o W ] o ] wa
ayiansAurediuungnd Fedeahdunlsdren unlszaeumsiiarsan 1wy o1y Useia
Y a ) = o A = 9
s 193U msfszdu Quideou uazordw Hudu
232 Msudanguvestoya
M5LLanguUesdoya (Database Segmentation 3 Data Clustering) 1iu3usiangu
9 o 9 Aa 2w 19 o ) ] A a - T
yoetoyn Tnudadeyaniinnuadronddusgdieiu daudeyaniinnuuandiufegauas
1 J 3 o o i J ]
nqu Tavannsadasanh i@ inelideyadluswavingy uazdiungulaths
o w d
233 MIAUMANNTURUS
¥ W a o o v
AMSAUMANNTUWUT (Link Analysis) fio tuafatumsAumanuduiusazuig
1 1 A o/ (.4 Q’I’ 1
Yoyaudazisnoia nienquususaesalugiudoyn FanuduiusiiueSonin Association
ad 9/ o o o a ¢ o o o T a 9 A Y P 9y
Fmsaumanuduiuimanglumsimaevanuduiuiszninegum visuimsngnmi
u Ty gty msveduddhudssinn (Cross Selling), msmamaithving
(Target Marketing) LazN151AABU 11390951 U (Stock Price Movement) 357 19 1unsfiumn
o @ Jg ac [ Y o w ¢ .. . o &
anuFuiusiudl 3 33msaeil nsAUNUANNFURUT (Association Discovery), S171¥0N1T
ﬁuWUEﬂLL‘U‘U (Sequential Pattern Discovery) gozmsAunUdnunaINaduaday (Similar
Time Sequence Discovery)
234  msasremanEalnfvesdeyanindeyatni
nmsasramanuAnlnAvesteyasindeyan (Deviation Detection) ifuuuafialna
-& = o @ = a 9/ 9/ ad [] g & aa . e
Falinnud gy minsramanudalndvesdeyanindeyailnalioy 2 35 fie d0A (Statistics)
fumafinn1sa3197 NUINETTY (Visualization Techniques) N ldasramanufinlnfioin
a =; J é (% ) o © 1
Joyailndnse Joyatimaiiadseuiiu Faluileyiumaiamsi Ififiunmainsam1dde
P 4 a 9 o I ) o a
899U gunsoanaainamIAner iudnyasituns o daunnezerdenis@ouns v udag
mMsnszewvesya Mltawnsanrnduanuialnd 1dde dredvesmsasrsanuialnd
9 g a 1 < a @
yasdoyanindeyaind iy msasredeumsiasuatedu nsdredninslseiu mslng
o o d o a 1 Qy
s Insfnn nslddasmsdin msasrvaouquain nisasasisgaunnsesvesyuauly

Tsamgaamnssy



UNN 3

= :J o Y Y W a5
s1wazPuAtaZIUA UM MU IMIdaaule

e = v a 1 é
auldmsdaduladuzduuumsdadulalunuuuesnnuuasais dalassadieves

. A 4
dulinmsdadulezisznenludaognTnua FezidluTvuauuge uazuaneonlihiulnua

'
= '

& 1 = ' 3n Y 1 @ ' = 1A
N Fudag Inuao1viigninnnd 2 Tuuen1d daulnuaniegszauatsgaisisondt anTnua

Y

9t A

daulngezegluglunvvesluuiduld Aefluduldiineadendu 2 mauden #35ms
i Tasmsimuadiuls Almnnudayganga niiwansznulunsdmuansiangu
A o < n’/’ A =] o '

wowntugnInua sndumaudensingnInuanvziflunissimuasinTnuades 1d

dmFuminduly 18lunsidenmadonde T #9314 3.1 (Cebena etal. 1997)

salary education label
10,000 | high-school reject
40,000 | under-graduate | accept
15,000 | under-graduate | reject
75,000 graduate accept
18,000 graduate accept

salary < 20,000

yes no

education in {graduate} accept

ye no

accept reject
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U

Age Salary Class
30 65 G (Age <= 35)
- 2 B (Salary <= 40) (Salary <= 50)
40 75 G
55 40 B
55 100 G
B G B
45 60 G g
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(1) create a node N;

(2) if samples are all of the same class C then

(3)  return N as a leaf node labeled with the class C;

(4) if attribute-list is empty then

(5) return N as a leaf node labeled with the most

common class in samples; // majority voting

(6) select test-attribute, the attribute among attribute-list

with the highest information gain;

(7) label node N with test-attribute;

(8) for each known value a, of test-attribute

(9)  grow a branch from node N for the condition test-attribute= a;;
(10) lets; be the set of samples in samples for which test-attribute= a;
(11) ifs, is empty then

(12) attach a leaf labeled with the most common class in samples;

(13) else attach the node returned by Generate decision tree(s,, attribute-list, test-

attribute);
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33 MIMNUYY SLIQ
k4
a3 Taoldsanes iy SLIQ utveen Ididu 2 Yunou (Hong. 2004) fin
1. mya$1edu'ldl (Tree Building)
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D~

Make Tree(Trainging Data T)
Partition(T)

Partition(Data S)
If (All points in S are in the same class) then return;
Evaluate splits for each attribute A
Use best split found to partition S into S1 and S2;
Partition(S1);

Partition(S2);
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Gini ,,(T) = N,/N gini(T,) + N/N gini(T,)
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EvaluateSplits()
For each attribute list of A DO
Traverse attributed list of A
For each value v in the attribute list DO
Find the corresponding entry in the class list, and
hence the corresponding class and the leaf node (say 1)
Update the class histogram in the leaf'l
IF A is a numeric attribute then
Compute splitting index for test (A <v) for leaf |
IF Ais a categorical attribute then
For each leaf of the tree do

Find subset of A with best split

TRAINING DATA AFTER PRE-SORTING

Class Class

List List
Age Salary Class Age Index Salary Index Class Leaf
30 65 G 23 2 15 2 1| G N1
23 15 B 30 1 40 4 2| B N1
40 75 e » 40 3 60 6 3| G N1
55 40 B 45 6 65 1 4| B N1
58 100 G 55 5 75 3 5] G N1
45 60 G 55 4 100 5 6| G N1

Age List Salary List Class List

31 3.3 m3Gesddunou

mmuanialunisuusdu 1y 91nA 1909 Gini Index 1182 Gini

q split
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anvazvesdu 1971AA91nN15941 Bread-Firs Growth Ag317 3.4
Gini(S1) = 1-[(1/2)* +(1/2)"] =0.5
Gini(S2) = 1-[(3/4)’ +(1/4)"] = 0.375

Ginisplit = 2/6(0.5) +4/6(0.375) = 0.417
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G B Sum

C above 1 1 2

C below 3 1 4

Age Salary Class

o PR l:l1:Age <= 35
2% |15 | B

w| 5] ¢ G/ E

55 | 40 B N2 N3

55 |10 | 6 {1, 2} {3, 4, 5, 6}
5 | 60 | ¢
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Updare class histograms and
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UpdateLabels()
For each attribute A used in a spit do

Traverse attribute list of A

For each value v in the attribute list do
find the corresponding entry in the class list (say e)
find the new class ¢ to which v belongs by applying

the splitting test at node referenced from e

update the class label for e to ¢

update node referenced in e to the child corresponding to class ¢
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. ¥Ha I
A a Jd o
yovlan Uszian NeazRen we | 4y
Yol | 1191909
INPT_CODE | INT(4) savesgadoyatiudd PK,FK | MB_DETL
VAR CODE | INT(4) sHavosdls PK,FK | MB HEDR
NODE_NUMB | CHAR(10) | viangiav Inuansemanlvua | PK
' [ Aad Y
AN gavesdaya
BCAT SPLT | CHAR(50)
531N Category
Auueniiangaveddoya
BNUM_SPLT | REAL(4)
15210 Numeric
waasamuEay Tnuanliaan
Tnua
LEAF CHAR(50) 2500
[- =32mM5unu]
[ X =11 mezuaasniny X]
CLSS1_TOTL | INT(4) $ausnesavesnaan 1
CLSS2_TOTL | INT(4) $1usReTAveIAaTa 2
M3197 4.2 510azBungudBYaYBIA1919 MB_LOAD
. ¥Ha M3
A a é =
Fovlan szt s1EazeYn el 4y a
wssfd | 91909
INPT_CODE | INT(4) shavosgadoymiudn PK,FK | MB_DETL
VAR_CODE | INT(4) sauoenuls PK,FK | MB_HEDR
RECD_SEQN | INT(4) dvuvesdoya PK
VAR_VLUE | VARCHAR(50) | fitveadoya
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VAR1 CHAR(50) Aueeiunlsdaii 1
VAR2 CHAR(50) Apei st 2
VAR3 CHAR(50) ArueeR s i
VAR4 CHAR(50) Arveeia s 4
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