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ABSTRACT

Technology of analyzing the large amount of data for the most useful information which
supports the decision making compatible with business strategies is data mining. This technology
will require the data mining model for representing the grouping and the prediction via a tool
which can build the model providing the algorithms Microsoft decision trees such as Microsoft
SQL Server. The model will be very useful to obtain the information that supports the decision

making.
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® CREATE MINING MODEL
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CREATE MINING MODEL <model>
(

<column definition list>

USING <algorithm> [(<parameter list>)]
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<model> szy¥e Tumandoamsadng

Ll [Age Prediction]

4 Il |1
<column definition list> | 531 FoWadnozaiia vy

[Customer ID]

<algorithm> szy¥edanossunily iy

[Decision Trees]

<parameter list> @emuaiuay)

1 z -1 Py o YA
Taoludues column siudsfigtuupiidmuae13fe
<column name><type>

Y o a o 1
M319 2.2 B5UUNWITNIADS column 1A

<column name> seFenadniidesns

<type> seywiindoyaiizld LONG, DOUBLE, DATE, TEXT,
o ' Yo o

A19819M5 1A

CREATE MINING MODEL [Age Prediction]
(
[Customer ID] LONG = KEY,
[Gender] TEXT  DISCRETE,
[Product Purchases] TABLE
(
[Product Name] TEXT KEY,
[Quantity] DOUBLE NORMAL &
CONTINUOUS,
[Product Type] = TEXT DISCRETE RELATED TO

[Product Name]




USING [Microsoft Decision Trees]

® INSERT INTO

=
Y

WugtuusrideildlunaiudoyadrliluTuea e l¥lumsTinsevdoya
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INSERT INTO <model> (<mapped model columns>)

<source data query>

]
o

A15199 2.3 05U1EWIT MO AIHe INSERT INTO a1

<model> szy¥olumanioz lddeyar 1y

4 PN ( a A o
<mapped model columns> 531,!%’0?16’;1111!Iﬂﬂmﬂﬁmﬂn’lﬂi}ﬁmﬂﬂu

9
<source data query> ;ﬂtmumsaenmwaga

Fredramsidmds
INSERT INTO [Age Prediction]
(
[Customer ID], [Gender], [Agel,
[Product Purchases](SKIP, [Product Name], [Quantity], [Product Type])
)
® SELECT

] [l
@

dugtuvusdsildlumsdendoyaninluaa Adesnisdoya
SELECT * INTO <new model>
USING <algorithm> [(<parameter list>)]
FROM <existing model>

10
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' 3 3
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<algorithm> FodanossunGunly
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<existing model> | ¥ov84 luiAnNgAFATDN

fet1ans 1gmda
SELECT t.[Customer ID], [Age Prediction].[Age]
FROM [Age Prediction]

® DELETE
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DELETE * FROM <model>[.CONTENT]
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® DROP
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DROP MINING MODEL <model>
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Data Collection(1960’s and earlier)

- primitive file processing

\4

Database management system(1970’s)
- network and relational database
management system

- data modeling tools, query language

y

Advanced database management
system(1980’s - present)
- Advance data model
- Object-oriented database management

system

y

Data Warehousing & Data mining(1990’s -

present)
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4.1 ANUBIIBVBIATFUNT

4 v
Decision trees L‘f]l.l Flow-chart ﬁﬁiﬂﬂﬁgwlﬂu Tree BIUNAY 1 Internal node 9%
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UAAIDS Attribute N19214 Test uAazA9 ( Branch ) 4949 Tree HIDSUAAIDIHAVDINTG
NATOUUAY Left node 92UAAIDN Class 63U Node §IgAV84 Tree D Root node 1UUARY
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#u Tnuagniudr sunseiudifeaInualy (left node ) vosduld msrzdimsadiaduld
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4.2 M5a IR TTUNS ( Decision Tree Building )

v =

nsadeagrunitiialaslddaneI5u#9198991n Top-down Induction of
Decision Trees ( TDIDT ) 14 induction ms1zA2103 1du191n3Tmamwizernngudoya
A T H 1
geaglugUuuuves top-down ngfignidenngusnidifiuTnua@eauuga ( root node )
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M9f 4.1 uerasn1sedeyafnuinisdiau c4s

Outlook | Temp(°F) | Humidity(%) | Windy Class
Sunny 75 70 True Play
Sunny 80 90 True Don’t play
Sunny 85 85 False Don’t play
Sunny 72 95 False Don’t play
Sunny 69 70 False Play

Overcast 72 90 True Play

Overcast 83 78 False Play

Overcast 64 65 True Play

Overcast 81 75 False Play

Rain 71 80 True Don’t play
Rain 65 70 True Don’t play
Rain 75 80 False Play
Rain 68 80 False Play
Rain 70 96 False Play

9131 2 szudlszneudan 2 Class fis Play 1ag Don't play Tavdoyasmiau 9

record e:ﬂu class Play 110 5 record a;j‘lu class Don’t play

O non-leaf node

D Expandable leaf
@ non-expandable leaf

Play

Outlook
overcast
Humidity Windy
Play
(<) >75 Fals True
Play ||| [Don’t Play| | |[ Play ||| [Pon’t Play]

3N 42 waasvpumsihauludnuaens
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c4.5 swafeagFunsidinisdalssinnidnguuesdoyaldvuvudeiiouiio
] ) 9Yact d'd T & o Y d” o=
wisusndoya Tasl¥3I3n15MiSund1 Depth-first FedaneiTuliszHarsannasoundy

v ]
A A

T 1 ' aa o
Ful18lumsuisngudeyauazsifennadoudeyaiaige Tasluudazueanidiag na

msnageuss 1dduavinanie miifinnuuand1sezgmimiisisan saneitu c4.5 14
t 4

A d' [y asf T S
INY Feature N9aN85Y ID3 ulllll AU

K T NP : . 1A

®  Gain ratio criterion wmuwmﬁmsﬁﬂiyﬂwm Gain Criterion A59i7 Attribute A1
}4
4 o a o A !
unique M3utisdoyalasly Atiribute o191 ldifia Subset $1uUNINT WAL Subset
3y
1w o b 4 '

wilsenauludrodoyaifios 1 record 1M11Tu H11F info(T) = 0 Feeziinalden
. . . . ﬂyﬂ 1 T 9 9 . d” [}
information Gain V3 Attribute HilA1gwInuaznisutsdoyalavld Atribute 'l
' a o N o ' . . 2 o .
neldinadszTemilas denisiiuie ca.5 ud luTaulda1 Gain ratio Fefuaa Ing1d split
. . . . M S, 1. : i ' |
info(x) 148% gain ratio(x) 198 split info(x) IJUA1 information N 1A91nMITHLIe T eonilu n
subset

T, ’
n | ll lOg IT'I

i=1|T| 7 |T|

Split Info(x) = -Z

o o v n’/’ 1 a a0
gain ratio(x) 1Tuns Yad1 nrsuriadoya Tasld Attribute i neldifadse Tonidens
Huiense Ty

gain ratio(x) = gain(x)/split info(x)
4 y . .2.9.9 4y ya o 1 yg” .
015 15 gain ratio 1A tree fldtvuaannains 19 gain criterion

® Unknown attribute values

- Y181 Info(T) a2 Info (T) TavRnsanaindeyaiiyaives A

- 51191 gain(x) 1AYgain(x) = probability A is know x(info(T) ~ info (T))

- M9 split info(x) TaoRo1sannnguussdoyadilinives A fludn 1 subset 19y
&1 attribute fozshwmageuiafifulU1g o A1 split info(x) 1zgnfuan Tasutadoya

I~
091U n+1 subset
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- NISULN Training set OUYA attribute fidennndunounsn darfiduly1dde
01,02,...,0n iiedoya 1 record Tu T Fafle1 0, gnmualy subset T, Aranuiwzdiui
foyaiioglu subset T, iy 1 uaxmmﬁwztfluﬁi’fay,aﬁag"lu subset B < 1M1 0 11
#1114 attribute linsrudr anwesdlusziidndovas dmsudeyaudoas record Tuusaz
subset T, weight vzinfuaninzidiuves o, fiyatiu 4 il T, Wunasauves

. & . ' 1 ° 3 .
weight w @aA11u attribute Tins1ua1ezgnimualiudas subset T, A0 weight

W x probability of outcome O,

Tasnnuezilufe nasauueg weight mma’fﬂgavﬁg@wﬂ"lu T &1 0, M15f2umasu
¥®4 weight wqi’l’aga%wuﬂ‘lu T a1y Attribute iiludfingvundou

- 11514 decision tree 7 1auk BN duvesdoya Tunsdifialu attribute fivznadoy

# decision node Hugi lims1ua1 ¥ I ensoutisdeya’ld nsdiilszuuszdisamn

dumaiduly 18 sagsaunaildv1nms classification #2635 nsn1eadiamans Taowa

A1&vzifn 18 nna10idun1991n root ¥ tree lUS left node Hag class #i1&aINN13

Wutseziilu class ﬁﬁmmﬂwzLﬂuqaqﬂ(Quinlan.2000:97)
ao llaziiiauedangiaTasld3uii 2 ion Auribute ifiolFursdoya

- 1M1 Attribute e 9t adoya auyAd1a11u Attribute outlook 1w record fi

6 1l linsum Faunulas «2» FusresRosauamzdoyn 13 record §

maosl&nnuideuaasluzdi 2 Mmoo q TaoRaisan

¥
Attribute Outlook 941
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M13197 4.2 uaasAudvedeya

Play Don’t Play Total

Outlook = sunny 2 3 5
Overcast 3 0 3
Rain 3 2 5
Total 8 5 23

Info(T) = -8/13xlog,(8/13)-5/13xlog,(5/13)
=0.9691
Info (T) = 5/13x(-2/5xlog,(2/5)-3/5xlog,(3/5))
+3/13x(-3/3xlog,(3/3)-0/3x10g,(0/3))
+5/13x(-3/5log,(3/5)-2/5xl0g,(2/5))
=0.747
gain(x) = 13/14x(0.961-0.747)
=0.199

® Continuous attribute values ANYA A (i attribute
%19 continuous numeric value msmaﬂmh‘ﬁ attribute f':%zuﬁuflu A ZuUaz A>Z
TasnsilSouifivua1uee A fUs1 Threshold value Z 1@8n1311A1 Threshold 7
mngaufidunougai

- (58981@Y Training set A28A11U Attribute A 91ntieg1du1n wazifenimyngs liid
fuorsaneeld { vi,v2,.,vn F

- Y161 Threshold 1a9) #4811 Threshold 1A 920YTTMIN VI uag Vi+l Tavdiun
310 Midpoint YeUARE$2981 Vi+Vit1/2 Ty C4.5 azidonifiuiniiqalu Aribute A
uade 1A A1 Midpoint 5 9 910 training Set 15]1A1 Threshold YoUARLF (DT
fi1 Threshold ‘ﬁmmﬁﬂsmgetﬁu Tree Y139 Rule %zsﬂuﬁﬁxﬁﬂi{uﬂ?ﬂu%ga

- 11911 Threshold ﬁmmzau TagN91581910A1 Threshold ﬁﬁﬂl‘l Information Gain

qaqn
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® Pruning decision tree 113 Llﬁs‘l‘i’l'ﬂuuﬁiu Training set

A ) .. ° o v 1 ' a v &

1Woa319 Decision Tree 93711 11sunsidoya Tuudas Subset oglu class 1AL @9
o o o ar a { 1 2

Haans N 180199119 Tree TnnududousinfiulifiFond1 “Overfits the data” Feilgym

} 4 ] y

i1 awsainisud 1u'181assiin1s Pruning 3219 udas left node 114 laisudlunszdoq

9 9 d' ' =3 o Q’l’ 1 A
Uszneudrodoyaiioglu class iRuatunanua Tasua left node 92iin1sszynIsnszany

¥ ' v & = ' 1:.4] - g ' H Y al
mawau"mmas class ‘1’) HIVTVDNNIAITNUIVSY uﬂﬂjﬂgawag‘lu class HU) DANDITU

E
o

L4
Y89 C4.5 9£11017 Pruning 1A8A15AA Sub tree WUALY left node laumaiiniisg1difioa

] £ 4 ]
doyalu training set N1Fun15ade tree 1TU wazmMstuIunNUAaNIIANIAAIINS

o 1

W10 YBIUARY left node AT sub tree 9z TAvanyAd1 93N IsuLianqy set vsadeoya

iy ' { " w ° . aad
#lmenuunountvu1amany training set Taun15f 1190193 14 function n1eardindey

4 A P da d 4 9 = VoW
VUNUFIUYDINITNTZIIUUYD Binomial $11494 Error MU (lodayaiiviiamiifiu N

= N x Ugp (E)N)
Ty N uny yuravesdoayai left node 1aq
o A a J’ Y

E Uny $1471Y89 error NiNAYU U set vodoya

1 left node 1@1‘]

U (E,N) unu armshezilugegafivziia error

waz C4.51% Confidence level M1V 0.25 130 25%

9119205118015 pruning TAuN915941 sub tree A9

test

N=6 E=0 N=9 E=0 N=1 E=0

Target=X Target=X Target=Y

3U% 4.3 (aAd Sub tree IBUYINT Pruning

nngdeznudmdiull1dfifasinanisnaaenii 3 A1 fie A , B uaz C uag Target
' & ' 1a 4 . 4
attribute 31 2 A1A8 X uaz Y $alunsdl luny error Mifadiulu Training set 14 left node #

v
1 WU N = 6 1AL e=0 AIUU
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U,,,.(0,6) = 0.206
v y d’l [ 0 ° a a é’ o
85119 left node Hlunisuriadoyasiuau 6 record §1u error MU IUMTHIIIGE
MU 6 x 0.026 §1%3U left node 1 2 uaz 3 9214 U,,,(0,9) = 0.143 uaz U,,,(0,1) =
v ) ¥
0.750 AUF AU ATUIIUIU error NAAVINAITRIUIYVDA sub tree TN

6x0.206+9x0.143+1x0.750 = 3.273

1
~

o o gy aa & {‘I '\ da o
F191015UNUA sub tree 1A left node N1 Target = X 109 X (HUn1nua1uauInnga

[l
F=3

Y09 Target Attribute U043 Training subset $71UIU 16 record 92LAA error HAZIIUIU error N
HNIMSMIIUIEMINY

16xU,,,(1,16) = 16x0.157 = 2.512

14
LY 1

v 1
TNV sub tree NUFIUINYBY error MAAIINAIITHIUIYFINT AIUUTIINT

Pruning Tasunundigy left node(Quinlan,1993:103)

4.3.2 6an035Nd ID3

d A

aNB55ud ID3 A9 Ross Quinlan 1uil 1986 1fuaFduns feadre
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e

e 1 Qo o

@ a o 74 o 1 wa [-J
NI NANIANQYULUATAATU ﬂizlﬂﬂﬂﬂﬁﬂﬂﬂlﬂﬂ Iﬂﬂﬂ'li'ﬂﬂﬁﬂ‘ﬂﬂ'IﬂﬂlﬁU‘UﬂﬂfNﬂﬂﬂ

=1 v g 4 1 ° a {
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fu Fai lgdoyanlisse Tomigaga uasl entropy Houga



a
UNN S

(n3e9ilaaz I5M NN UM INANIIZ VY Data Mining

A o J ’
5.1 1n50eielumsiadilusiiie ( Data Mining Tools )
o v o A4 A 3 o ) e & '
Tuileqiiu1dfimsWauunieaiiodis 9 urldlunisi ardrlanids YJuniedie
LY & J Y a &£ 4 A o 4 A o :3 ' a &
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fseSudundvniuiiunsnarsluilegiu mSesiiodariunfie Microsoft SQL Server

4 v oo o 4 &
2000 1 uufauves SQL Server (fluszuugmdoyaiiudaunss Fauenvinanumuise
179814489 RDBMS (Relational Database Management System) a1 Un@udadagiunse

a J 1Y 1 o a 1
asun (Query) Nns1eH ansavusanisdoyariuiu drumsaiiuayu XML a0l
y "
M39An15993a 14U OLTP (Online Transaction Processing) itaz 1A319Twg4u OLAP
a 4 ¢
(Online Analytical Processing) Afa98%a 1Az Data Mining tWe 1415z Tvminingudeya
lavd1adrway uagiidlssaniniwgega(auns 395a00.2545:4)
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& o 29 a 4
- Jumsdamsnudeyalumsilszuranadeeny lo
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aswannszuuin1d14inseeilofTiundy Microsoft SQL Server 2000 (Hufadams
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";m Analysis Manager

éons e Root - o | Getting Started
&-@ ?
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Bl FoodMart 2000 |
Data Sources ! i

Cubes i
(23 shared Dimensions i . i
- Mining Models @ Analysis Manager :
¢ Database Roles ! Concepts & ?
Tutorial

g Analysis Services
on the Web

a Microsoft SQL Server
on the Web

3N 5.1 1n50ailo lun1sWAIIITZ VY Analysis Manager
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