Jogoobobogogoon

L
L1
L1
L
L O
O
L
O
L1
L
L
O
O
L

goooobod
godooon

[
[
[ 0 105-01000

Joad

goug:0toon

o190 10



O

gbooooboobooooboobooboboooboboooobobooobooboonog
gboobobooboobobooobooobobooboboboboboooobaonbog
gooobooogbooobooboobobooboooobooooboooobobooon
goboobooobobooobooboobooboobbobobooboobbon
gboobooboboobdooooobobooboobobooobooobobobooboon
gooboooobobbooooobbbtoooobbooooboboboooooobobog
gobooobooobooobooobboobboobboobbooobboobobo
gbooboobobooboboboooboboobobobooboboboobonbog
gbooobooboboboboobobooboboobobooboboboobooanog
goooboboooobooboobooobooboobooobooooobbooboobobooon
gboobobooboooboooobooobobuooboboobobooobooboobog
gboobooobobooboobobobooobooboooobooboobobonog
gbogboboobuoobobobobooboboooboobuobbooboooobayg
gbooobobooboboobobooboboboboobbooboboobobog
gboobooboooboboobooobooobobooobobooboboooboonoobonog
gboobooboobbooboboobobooboboobobooboboobaobog
goooboobooobooooboooboobooobooboooobooboooboobooon
goboogoobooobooobooobboobooobooobbooobbooobooboo
gbooboboboooboboobobouoobobooboobooboobooboobonbog
gbobooobooooboboboboobuobobobooboboobuobobobg
goooooooobbobooooboboooobooooooboboooobooboooon
gbooboooobobooobobooobooboobobobooboboboboonog
goboobooobobooobooobobooboobbobobooboobbon
googobooboooogobooboboobobooboboboobooboboo
gboobooobobooboboobobooboboobobooboboobog
goboooobooobobooobobooobooobooobooooboboooboobooobooo
gbooboobobobobobobobobobobobobobooooobooboboo
goboobooboooobobooobooooobooboobooboobooDbo
gbooboboobooobobooboboobobooboboboboobobg
gboobobooboboooooboboobobooboboooooboboobonbog

ii



googobbboboobooooboooobooboobooboboooboooboobooon
gobooboobooboooboobooboobooboboobooboooogd
ooooooooo0oOobooO0 k+100000DOO0O00DbDOO000obDboOoUgbooooOoo
gbogboboobooboboooboooobbooboboobuobbooboooobayd
g200000000b00o0boobbooobooobooobooobboobobo
gboobooboobooboboobooboobobobobooboobooobooooog
gbooboboobobooboooboboobobooboobooboboobobog
gbooooogoboboogoboboboooboooboooboobooooboooobooboooon
gbooboboboboboooobooboobobooboboboboooboobobg
gobooobooooboobooobooboobooobobooobooaon

ooooooobboooOooboOoobobooooooo bSoboOoOooooOoOgsod
gboobooboboobobgobooobobo2000b0032000000000000
10000000bo00obooboobooboobooboobooobooboooboboong
gboobooobobooboboboboooonooobuobooboooobooobaonog
gboooogboooooboobobooobogobooooooboooobobooobobooon
gboobooooooooobo 1igboobobobobooboboobooboobo
gbooboobooboobobooboobooboobobooboboooboonobonog
gboobobooboboboboobouoobobobobobobooboboobaobg
gboboboboboboboboboobooo

gbooobgooboboooobooobobooooboooobboobobooon
gboobobooboboooobobouooboboobooboobooboboobonbog
gugbobobboooobboooobobboooobobobooooboboboooobobog
gbooboooboobooboboooboobuooboobooboboobooboobobg
gboobooobobobobooobooobobouoooboboobobooobonobonog
goboodg

gboboooooooooooogooog

iii



g

g

ooo

goo

g1d

020

030
3.1
3.2
3.3
3.4

3.5

g 4d
4.1
4.2
4.3

gsd

ged

gv7gd

googd

gooo

gobodgbood

OODOOO .o e
UO0DO00000000 ... s
UO0DOO000O000 ...
OO0 .« e
341 000000000 ... o s
342 000000000000 ... e
343 000000 ... e
OODOOOO . e s

good

OO
UOD0O0O0O0O0 ..o e
UOD0DO0O0O0O0 .. s

goooaoo

RN

goo

v

ii

iv

vi

10
11
12

14
14
14
18

21

25

27



HEN

31 ODObOOooooboobobooboobon ...

4.1 HTMLOOOODOOOOO ... ... ... ..

42 000000000 20000000000000



[]

3.1
3.2
3.3
3.4

4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9
4.10

5.1
5.2
5.3
5.4
5.5
5.6
5.7
5.8

[
00000000000 © .« .ottt e e e 6
0000000 .. ..ot 8
OO0 YL © oo oo 8
OO0 Y2 © oo oo e e e 9
000000000 (0O0)000001-39) « oo v v oo 14
000000000 (00)0OO0O040-78) v v v oo e e e 16
000000000 (00)00O0O0079-117) . . o oo oo 16
000000000 (0O0)00O000 118128) © . . o oo oo .. 16
000000000 (00)Y00O000129-146) .« . . o oo oo e oo 16
000000000 (00)Y00000 147-161) .« o .o oo oo 17
000000000 (0000000 162-180) .« .+« o o oo oo oo 17
000000000 (0000000 181-190) .« « « o oo oo oo 17
000000000 (00)00000 701-708) .« « v oo oo oo 17
000000000 © .t oot et e e e e 18
0000000000 . ottt e e e 22
0000000000000000000 .+« .+« vt et oo 22
00000000000000000000 & .. ..o .. 23
00000000000000000000 .« .. ... .. 23
00000000000000000000 &+ ..\ oo, 24
N=2000000000000000000 . .. oot 24
N=3000000000000000000 . ...t 24
N=4000000000000000000 . .. oo ... 24

vi



Uit togd

gbboooobooboooboobuoobobooboboouoobobooobobobgd
gboobobooobooboboobobooobobooboboobobobooooboobog
gboooobooboboboobooooobobooboboooboooboobonog
gbooboboboobobooboobobooboboobobooboboboooobobog
goboogobogoobooooogooooboobbooboboooobooobooboboooobooo
gbooobooobobooboobooobobooboboobobobooboooobg
gobooboooboboobooobboobooboobbooboobbooboao

gbogbouobobodbobboboobobooboboooboboboan
gboboboboboobobooboooooboooboobbooooo

gboooobooboboonoobo20b0b0oobooboboboo3ubooooon
gbboobobobobooboobuoobobboboobooboboboboboooonog
gooobobooobobooboboo40b00bobobooboboboobb s0obboOon
gooobobobobobooboobobobebobboobooboboboo oo
gooog



20 4UOo0d

gbboobuooboboboobbobobobobuoooobobooboobobodayd
gboooobooboobobooboboobobooboobobooboboboobg
O00000Oo00oO00O0O00Ob0 Jpobo00o0o0oO0o0oOo0oD 2IUobOoOoo
0000000000000 000000000OD BoboooDU0ooOoODO 4oooooo
0000000000000 /0000000000000 0UDOoOoDUOoDOoUOooO
O000000000O0o00o0o0oo00ooOoUoOO plDoo0DooooooUoo
gboooobooboboobobooboboobobooboboobobooooog
gbboobuoobobobooboboboboobooboboobuobobobobog
gobooboobooboooogobooboobooooboobooobooboobooon
OO0 [fjboo0o00000000O000000bLOO0o0ooooooooUoOooooooo
gboobooobooboobooboboooboboobobooobooobobobaonbog
gbobgoboooooooooboobobobobooboooooboobooboboobooDo
gogboobooobobbooobboobobooobooobboobbuooobooooboboo
gboooobobooobooobobooboobobooobooboobooobooooon
gbboboobobooboboobobuooboboboboboboobobooboabg
gooobooogboboogobooogobooobooboobobbooboboooon
gbooboboobooboobooooboobobooboboooobooboobog
gobobooboboooboboooboooobbooobbooboboboooooobobooo
googbooobogoboooboboooboooboobooboobooobooboboogon
goooobobooboobooboboboobooboboboobobobobobg
goboobooobobooobooobooboobooboon



30 tUoutdbotd

gboobobobuooboboobgoobobuoboboobuoobobobobobg
gbooobooobooboooboobobooboooboboobobooboobobog
000000000000 Booooooooooooooo0oooooooOoooO
gbooboobooboooboboobobooboobooboboobobobaonog
00000 YoUo0o0oU0ooO0oU0oOo00o0o00DUOoLOo0DUDoLOOoUoOoDOoUooO
gobooboooboobboobooboboo

lgdbooooboobboobooobboobooobobooboboobon 3.200
gbobobodgbuobooboobobooboboooboooboooboboboabg
gbobobobooboobooooos3gbobobobobobobobobo 2000
gobobobobs40booboobobobobobobbobobooboobooboobooo
gboobuoobobboboobobbobooboobo 3sbubuabooobonboo
gobobooboob

3.1 OOO0on

odododboouooodbodooooooboobodoooooooooooan
agoao

gooooobobooooooobobob oo oooooooa
oddoodoooooodoooooooooooooooooooooooooooa
gdddoodoouooodoouoooooooouooboooouooooooooa
0000000000000 0000000000000’BK% 000000 00ooon
2000000000000 000UU0 6000 mOo0U00ooooooooOod
00000000 sup = 6%, conf = 8%
Oo000oo0ddddooooo Xgoyooooooooooooooo Xoooooo yo
Ooomma
X=Y
0000000000000 0oOooO oooo0oXooooooooyYyoooooo
go0odoodo pOodd0doooooUoOooOU0o /oo o0oobLOUOoOoboooooOooOon
oo0obddooooooooooooooooooobo o oooooooooooooon
O0000o0o0o0ooooono ro/0obbo0o0obo0o0op0oooooOoooooon



0000000000 XO0O0OOOO0O0O00000000 X000000000sup(X) 0
0000000000 (X = V)0ODOOO0O sup(XUY)OOOOO conf(X = Y)0O
sup(X U Y)/sup(X)0ODDOOO00000000000000000000
0000000000000000000000000000000000000000
00000000000000000000000000000000000000000
000000IBMOOOOOOOOO0 RAgrawal 00000000000000000
000000000000000000000000000000 [11)0

3.2 0UO0O0O00OO0OOoOooon

O000000o00o0oO0o0oUoO0OoD 10obo0Do0oUoO0DbOOoU0oooUOoooOo
goboobooobobooboooboobooooon

oooooooobOOooo0DmDoOo k0000 0DbOO0000bOO0000kE+1000D0
0000000000 0000o0000o0O000U0o0oUOo0oDUoOOoUDOO 12000
gboooboboobobooboboobobooboboboboboboobobg
gobooobooooboobooo

gbogbgboobobooboboobobooboboboboboboboboan
goooboobooobooooboboogboooboboooobooboooboobooon
gbooboobooboboobboooboooboboobobooboboobonbog
gboooboobobodoboboboboooboboobobooboboboobaonbog
gooobgooboboobooboobooboobobobobooboobobbooon
gooobobooboooobobogbdk0boboobobbD kOO DOD
goboooooo

ooobc, 000 k0bOo00obbo0ooobbo0oooDbbo00L,bbO0o0 k0OO
gboboboboboboboboboboboboboboboboob

. Jgooooooooo0o0oooooooo GyooooooooooooOooooo
cooood0ooOoOoOooOoUobOo0UobOboOooDoo c,0obooboooOooboooo
uboboobooaoo

2. 00b000O0O0bObO0c,OobogooO0bOOO0DbDOoU0oOO0OoOoObOboODoUoDOooo
gboobooboobooboooooooooooo Lyoooo

3. J0D0O000DL L,OOOOOoOoUoDOooUooboooOoDoo c,O00oboDbooo
ubbooboobbooboobo

4. 000020 30000OO0O0O0O0O0OOO0O0DbOOO0 Gy ODOobOOOoODbDbOOoOoD

U3libooooobooobbooobooboooosaoooooboboobooonoo
g0o00OC0O0OO0Q0OO0OO0O0O0O0O0O0OOUUDUODODODODUOODODOoOoO %D OOODD



=1

T —A =20 FAFL | AT L1
TID | 74T 4 i1 2 FATLES| 07 ok
1 1723 i1 4 i1 E
2 1235 e 3 ek 4
3 24K {41 1 e 3
4 23 — {5} 2 — Bt 7
o o2

AT LES FATLES DUt
i 2 2 E L2
i 4 i3 7 TATLES DUt
i1 5t i1 51 1 .4 7
et et 3 i1 At 7
2 5l 2 Bl 7 iegeh 3
{351 —> 1351 1 — 2,51 2
o 3 L3

FATLES FATLES ATt AT LES hoF
1.2 31 :> i 231 2 :> i 23 o

031:0000000000D0000D0O0

gooobobobo4000000000DO0ODODOOODODOODODOODOOD
ooooooboooobooboboooobobooboboooo1oboboboooo0 Gyooo
000000000 00000000o00o0o0oOoUoOoUoOoU{4tooUooUoo
gooooooooooboooboboboobooogooooboboboboobo Lyooo
ooooooooL, 00000 2000000000 c0bOo0obOoOoOooDoOoooDo
000000000000 UooUooooo{15}),{35}02000000000000
gooobobooboboobooboobouon L,OboobooboobooboboOobD Ly O
000000000000000 {1,23}0000000000000ODOO0OL; 00000
oboobLs00000b04000000000000D00O000DOODOOOODODODO
gooo

goobooboobboobooboboobooobooboo

gbooobobooobobooobooobooboooboobooobooboobobooan
10000b0b00oooooobobooooooboboooboobobooo1000D0on
gbooboboobobooooboboobboobooboboooboboobobg




t/yes | t/no | OO
m/yes 50 15 75
m/no 30 5 35
g 80 20 | 100

031 00000000000

gboooooboooboobooboboobobooboobobboobobooboog
goboobooooboobooooboobooobobooboonobg
ubbooboobbooboobbooboobbooboan
gobooobooobooboboooboooboobooboboobooboobobobooboo
gbooboboobooobooboboboboobooboboobobobooboobog
gboboobooboobooboobooobooboooboboooboboobobooobooobonog
gbooboobobooboboboobuooboboboooooboboboboobg
goboobobooobooboooboobbooboobbooboobo

3.3 Uuuoboooood

000000000000000000000 2000 [11)00000000
0000000000000000000000000000000000000000
00000000000000000000000000000
000003100000000000000000 (t/yes)000000 (t/no) 000
0000000000000 (m/yes) 000000 (m/no)00000000000000
00000 {m/yes} = {t/yes} 0000000000000 50/75 =67%00000
000000000000000 ({t/yes}00000)0 80/100=80%00000000
00000000000000000000000000000000000000000
000000000000000000
0000000000000000000000000000000000000000
00000000000000000000000000000000000000000
00000000000000000000000000000000000000000
0020000000000000000000000000000000000000
00000000000000000000000000000000000000000
0000000000000000000
0000000310000000000000000000000000000000
00000000000000 00000000000000000000000000
0000000000000020000000
00000 X=YOOOOXO0YDXUYOOOOOOODOOO SxO0SyOSxy 000



gooooooobooooo NOOOOODO X0 YOOOouoobooooooobooooo
oo00000oooo0o00o0o00oooo0 200000 T, 000000000

(Sxy — Sx)?
SxSy(1—Sy)(1 = Sx)

Tuep = N (3.1)

oooooool1oooz2000000000000000000 200000 Tg,000
000000 XO vyoooboooooobooboboboooobobooooooo
gbooog aDDDDTdeP<x12(a)DDDD X0 yooooooooboooooooo
X=YUOOouooooooboooobobooboboobooboooboooo

3.4 00O

gboobooboboboobooboobooboboobobooooboobobooon
ggbgoobooboooboooooboooboobobboobooboobboobooon
goo

uoboooobooooboobobooooboobobooboooobbooooboobooo
gbogbooboobobobobuooboboobobooboboobobogoboayd
goooboobogoobooobobooobooobobooobooooboooboobooon
0000000000 (BoooooUo0oooOoUoOo0oOoooooooooooo
gbooboboobobooboboobobooboboobobobobooaonbog
0000000000000 000 (400000000000 UoOO0DoODOOoOooOo
goooboboobbooboobooboobobobuooobooooboobobg
gbooboooobobobooboooobbobooobooboboobooobooonog
IF=THENOOOOOOOOODOOOO0OO0OO0O00000000D00DO0D0O0DOOIF-THEN
gbobobooooon

3.4.1 O0O0OOOOOOO

U3200000000000000DO0000DOO0DOOOOOODODOOOODO
00o0d00O00O0o0DO000O00OoO0DO00O0bODOD ADDOoOooOOoboooDboo
Oo0OoOoIF-THENOOOOODODODODODOOOOOOooOOooDobooboooogoooo
gbobooooooooooo1bobobobobobobob
gboooboboobobooboboobobbooboboobbos3b s40boon

e 000 Y1
0000 1(Y1)00OO0OO0000000 AX)0000000



O
O

ol |gbobo1a4a |0
200 Y
100
300
200
100
300
200
200

>

—lolR|lolrR|~R|~|lo|O

Oojojog|o|joga|o

<lzlZ2| <2z~

0320000000

ubbg1l1oa |(obao1o0 (o0

00 Ao 2 3 5
OO0 Ax 2 1

un 4 4 8

033:000Vv1

e 00O Y2
00 (Y2)0DOO0 AX)ODOOODOO0OO

oooDoOD ADOO0OO0OO0OO00O00000000000000DO0000 10000000
00000000000 ADOO0ODOOO0DOODOO0O0Y1OOOOOOOoOooDOoO AOO
00000000 Y20O0oOoooOoO ADOOOoOooooooooooooooo

googbooooboobooobooogobooobooboobooboobbobobobon
goobobobooooobobboooobbooooobobbooooobobbooooobobog
goo

oboboob0ob0o Xoooobooooooboooooboooboooobobooo
gbobobobob

k
H(S) = H(X) =~ pilogp;
i=1

O000p, 0 XOkKOODOOD a(1<i<k)000D00OOODOODO
000YlOOOO ADODOOOOO0 3300000000000 0000DODoOD0O0d
gooog

H(X)=—-5/8log5/8 — 3/8log3/8 = 0.95

oboboboyYioooooooooooooo



g |g oo

OO0 Ao 4 11 )
OO0 Ax 013 3
RN 414 8

034000 Y2

H(X|Y1=yes) =—2/4log2/4 —2/4log2/4 =1

gboboboboboyYyioooboooo

H(X|Y1=mno)=-3/4log3/4 —1/4log1/4 = 0.8113

gobodobooooooobooon

H(X|Y1) =4/8 x H(X|Y1 = yes) + 4/8 x H(X|Y1 = no) = 0.9057

000000000000000000000000
H(X)— H(X|Y1) = 0.95 — 0.9057 = 0.0443

O00000ooooOyYlopooo ADOOOoooDoooogoooo

000 Y20000 ADO0OODODOOODOO 340000000DO0OCODOOOOOOO
oooo

H(X)=—-5/8log5/8 — 3/8log3/8 = 0.95

oboobobOo Y2ooouoooooooooog

H(X|Y2 = yes) = —4/4log4/4 — 0/410g0/4 = 0

goobobobobo Yz2oooboobooo

H(X|Y2=no)=—1/4log1/4 — 3/4log3/4 = 0.8113



goboobooooobooboooon

H(X|Y2) = 4/8 x H(X|Y2 = yes) +4/8 x H(X|Y2 = no) = 0.4057

gbobooboobboooboobooobgoaoo

H(X)— H(X|Y?2) = 0.95 — 0.4057 = 0.5443

0000000000 Y20O00O0O AODDOODOOOODOOODOOO0OOO Y20D0000
ooo0opoOoOod0OOo0ooDoOoOo0ooDoOoOO0U0bOOobD ADODOOoOoooDbooboOooo
gbooboboooboboobooboboobobooboboooboobooboaoooog
OY200000000 AQDOOOoOoooooooooooooo

3.4.2 0000O0O0DOOO0ODOO

0000000000000000000000000000000000000000
00000000000000000000000000000000000000000
00000000000000000000000000000000000000000
000000000000000000NPOOOOOOOOOOOOOO (1500000
00000000000000000000000000000000000000000
000000000000000 (greedy algorithm) O O O [16][17]0
00000000000000000000000000

0000000 (main)

1. 00000000000000 POO0OO
2. SPLIT(D)

000000 (SPLIT(0O0000 D))

1. IFODOO0O00D000000D00THENOD
2. 0000000000000000000000
3. 0000000000000000000

4. (2),(3)0 0000000000000 O00OOOOOOOOOOOOOOOOOOD
ooobooDbbO D0 D, 00000

5. SPLIT(D;)

10



6. SPLIT(D,)
00000000000000000000000

e J0DUO0 DOODOODOODODOLODOODDOUDODOODODOODOOD
RN

e JJDOUODOODOOOLDODOUODLODOUOOOUUD DOUUDOODLDOOOD

e 00U |D|OD0DOOUODODDOOOODOOO

3.4.3 UO0O0OOOO

gboboobooboboooboooboobooobooobooooooboobooboooboo
0000000000000000000000000 (cross validation) 0000000
gboobooboobobooboobooboooobobooobooooooobooobonbog
gb20000000000000000O00D0OOOODOODODOODOOOODOOD
gboboboboboboboboboboboboboboboboob

gooobooobooooobooooNDbbOOooboDooooboobooboboobobDo
goboodgobood

l. 0gboboobooboooboooooobooobooboo NOODOoOoDobooDboo
gbooooo

2. NOODOOODOODOODODODON-1000O0D0O0ODOODOOOODOODODbODbD
gboobooooooooon

3. 000 100000000000 (®@)UUDODDOOODOOOOOOOO

4. (2),3) 0000000000 100000000 ODOOOO NODDOOODODODODO
oood

goooooo
gobooooooo

googoo

ubobooobooboboobboobboobboobboobboobbooboo
gooobooboboobooboobobooboobobooboobobbooon
gbobooooobooobooobobooboboooboobobooboboobobg
00000000 (overfitting) 00 0000000000000 OOOOOOOOOOOO
gbobodbooobogbooboboboobooboboobobobbobobg
gooobooogbobooobooobooboooboobboobobobooobobooon
gobooboooboboobooonobooboon

uoog =

11



gobooooboboobooboobbobboooboobooboobobobo 20000
goboobobooboboboboobobooboboooboboobobobobg
gobooboooboboooooan

gbooboboboboboobooboboobobooboboobooobooboboan
gbooboboobobooobooboooboboobobooboboobobg
gboobobobobobobobooboooooooboboboboobobobobobobo
gbooboboobobbooobooboboobobooboooboboobaonbog
gboobobobobobobobobobobobooboobooo

0000000000000 0000O000 SQLUOOOo0oooOo W8uuooooo
gboooboobooobobooboboobooobobooobobooobobooobonbog
gobogboodabod

googbooooobooogbobooobooogoboooboboooooboog
gobooboobboobooobobooboobbooboooo

3.5 Uuouoood

gbogbobogbogodbobboboobooobobooboboobooon
gooooobooboobooboboobooboobobooboboobooboobobooon
gbooboboooboboooboobobooboboobboobobobooboobog
gboobooboooboobobooobooooboboooboboobobooboooobonog
gboooooobooogoooboboooooobooogoboboobooooobobooon
goobooobooobooobooobbooobooobooobbooobboobooboo
ooobobobobobUbOkmeansU 000000 ooonDOoO

gobbobooobooboooboobooboboooboooNDODObOO0ObDOoobOooDo
gooooooobliogoooobooobo NOOOOOOODOoOooOobobobooDboo
00000000 10 200000 D(x1,22) D0O0O00OO0ODOO0O D(C1,Ce)0O0O0O
gboobobooobooboobobooobobooboboobobooboboobonbog
goooooboooooooboooboooooooooobooobbooGioc,Ooooo
D(C,,Cy) 000000000 DODOOOOoO0OD

gooono
D = i D
(C1,C2) xleallegECQ (z1,22)
gooono
D(Cq,05) = D
( 1, 2) xleglli)?(e@ (331,332)
goono
1
D(Cy,C9) = Z Z D(xy,x9)

nin
12 r1€C1 22€C>

12



ooooad
D(Cl,CQ) = E(Cl U Cg) — E(Cl> — E(Cg)

000 B(G) = Yaec,(D(z,c:))?

ddddddoddddoooooooooobbobObO oo oooOoooooO 204
0O0OO0O00O [19]0

gddddodoouoooooooooobooooooooooooooooooon
000 kmeansO k-0 00000000000 gD O0OO0O0ODODOOOOOODODOOOO
oon

k
> 2 (D(@, )

i=1xeC;

00000000000000000000000000

0000000000000000000000000000000000000000
00000000000000 kmeans00 O(NK)OOOOOOOOOO ON2)OOOO
k-means 10 0000000000000000000O0O0O0O0O0O0O0OOOO000000
0 [20]0

13



40 UOOOO

gobodgboobbuoobooobboobuoobboobuooboobbooboobon

4.1 OO

gboogboobobobooobobooboobobooboooobooobboon
ooooooooopoooo bSoooooOoooboO0oboboOoobooooooDoooOooo
gbogboboobobooobuooboboobobooboboobboobabg
goboooobooobooobooobbooobbooobboobboobboobobo
gobooooobooon

4.2 0O0O0O0OOOO

gboo200000 320000000000000000041000000320000
gobobidooogoogoooooooooobooooooooooooooooogo
goboobooobboooboobobooboooooboooon

OO0OoDbSOOOOoOoDoOoOoooDoboOoDboOooooooooooooobooDoooo
gboooboooboooooooooobobobooYsgboboooooooboboogon
100 1980000000000 410004900000

oo

gbooooooooooo goooad gboooooboocooboocoooo
goooooog Ooo (Dooooo) gooooooooooooooo
gooooooooooooooo goooooo gooooo
gbooooboooooo gobooooooooooo goooooo
goooooboooooooooooobo (oboooboooobooboooon gooooo
gooooooooooo gooooooo gooooobooooon
goooooo goboooooooooooo (ooobo
gooooooooooo goooooooo gooooo
gooooooooooo goooooooo gooooobooo

goood goooooooo goooooocooo

oooad oood gooooo

oo gobooooooooooo goooooo
gooooood goooooooo goooooo

041: 000000000 (DO )ooooOo 1-39)

14



id

B[ = Al 8

A

@ cBLy o

@Ol ThVC b @DITID o Ikl {BLTT. o MA@ 1@ T
IS EATL AL

BN AT 2 —O{E#E FIRL T A0

|
[0 =] igL&200 S EUBE 0 =] FRontkEE [0 =] FREEG IO TEELLIDFIZ
[0 =] FEEFEDHTL D [0 =FAELSAG A 28—y =2 o [0 =] G 7R SF—AEE
[0 =] HFREmLSNE [0 =] 4 A LB, b [0 =] HFED (LAl ia—tEaE
[0 =] skFaotF [0 =] &= [0 =] BFf%
[0 = FoiiedO—2 [0 =] BEEEO (ZAIULIDES [0 =] BRI —F ey s ebd
[0 =] Bohaisf [ =] B/nF—Zy [N o)z ==
[0 =] 3Bl =l &ohi [0 -] &AmD [0 =] s i—5
[0 =] iR 0y i) [0 A E—>vF1— [0 ] UEREE=Sm AL — b
[0 =] UE-ERe PEREAHS 1 -] M<EIF—F [0 ~IRRLw5 SALLSEL T
[0 =] EEOF LF Lt [0 =] BFREI@L &S0 EE [0 =] FEOERSALE
[0 -] oA [0 =] BB (<BRF—F [0 ] FLEBOFERS—A
[0 =] & [0 =] TP o LA [0 =] TROPERGSH
[0 =] L. [0 =] L i=Shfceh [0 -] g—ARFF
-1y
[0 =] HTOiEERL [0 =] BlatgsE [0 =] HUGFIES vod i—2
[0 =] LEZOED LEOS [0 ] LiinEbeLa MELERL £ [0 =] Lvhdb kAR
[0 = LhaESFIZ [0 =] LvhLal e3his [0 =] 3&<
[0 =] ZUCERG SABHSH [0 2] U751 [0 =] AEEk0R 1 1ZE, oD
[0 =] hEQHTEE [ =] ETS5A [0 =] i oEmD) AFHLFIZ
[0 =] DI 0 =] SFOFIELZTIL [0 ] FEmEsLE
T o ] SifesEmins [0 =] ShimaTE [0 =] FhaEHGS
[ =] TAFOIEESE [0 ] tEXFEFFREOL EVBRLT [0 -] A4 —F AR BTl £ 50
[0 @ FIBCFESLHSE [0 ] fe e F e 3LUOERO [0 =] feELhlm R £ 36 S
0 A CEFREOFLTFRZ v o felebwhoiieeR Y S H [0 = feC DLl e SREE
[0 A fcC@mICAIKEERERIA [0 =] Wbt Ftohbl=arn—X [0 S IFEmTEEIRYEL
[0 =] BUAAR [0 ~] EblnBBL = [0 =] (F-TROFL ia—tEE

0~ (F-TEEOLLIDFE 0 ] (FoTERBEehaL3x2—2F03 0 ] FCA0Feb =<t U730 HSE

T

[0 =] A7SEE2ZHG B OEFZ 0 2] e Hh5 [0 =] hisan BEEAH AN

[0 I iFEen - 5ERES 0 A hiE5ed & [0 =] Ewabdy E5hGLET

[0 =] ZEFw3bbd [0 =] FAUSIIES [0 ] d—rF+FI—

[0 =] JFEEAFHO H5H [0 =] /[asEidiBifo UL [0 =] BLvbbT-CodE

[0 =] &5l Al FAmTEF0L [0 =] LLE3RELE BUbhALsCmLWE [0 2] FilehidEd

[0 =] BN 7L [0 =] AR SE UelFLviisd [0 =] fiAE

[0 =] chEEm BNRE;E(S [0 =] 73T -bhe N—OumF — S [0 =] T Eb=h@ SR SE

[0 =] ATEUERO HTLTH [0 =T oisifs [0 =] 73sh 2 mED HALFE
[0 =] Pl [0 =] GROAES [0 =] NEE

[0 =] B —7 mEE L [0 =] 754 0TS Lo ibaand S50 B 0 =] oo )= to F—2ES
[0 =] ~&FILFa— [0 =] @sEAE h-ra—0—) [0 =] iFSATEEZ T 287D
[0 = iFshAEEmED F55 [0 =] (FohABEOHUL [0 =] hFrtrss

[0 =] AcEBES [0 =] O—JLFeey [0 =] &

0 4.1: HTMLODOODOODOO

15



g

ooooooo gooooooad ooboocoooooooo
oooooog ooooooo oobooooo
ooooooboooooogoo gooooooooon goood
ooboooobooooooobooooooo goboocoooooooo goboocooooooooo
oooooooooooboooon ooboooooooooo ooooooo
ooooooood gobooooogoood goooooodd
ooooooo gobooooooooooooo (oobooood
ooooooooo oobooooooooo ooooooo
gooooooooooboooobooooboon0 |ooobboooboobooooDb (jooboboo

ooo gooobooooboooon gooooooooooo

gooog gooooooooooo gooooooooooo

aooo ooooooooooooooa ooooo

goobogo gooboboooobooon goooboooooood
042 000000000 (00)00000 40-78)

ad

oooooooooobooooon

goboocoooooooo

goooooooooogo

oooooooo

ooboooooooooo

goooooooooooo

ooboooobooooo

gopooogo

gooooooooon

ooooooboooooogoo

gobooooooooooo

gooooooooooooooo

ooooogd goooooo good
oooooooboooooo goooooo goooooo

oooood oo oo

ooooooo gooooooooon goooooo
oooooooboooobobooooboooo (ooooooboboo gooooo
oooooooboooood good goooooooobooooon
oooooooboooooo goooooooo ooo

oooooooo good goooooo

oooooobobooooooooooon

goooooooood

gooooooooooooooo

043 000000000 (00)00000 79-117)

g

oooooog oobooog oo
uobooooobooboooboooooo |ooobooooboooo goboooooooo
oooood gooooooooobono |boboobooooobo
oooooo oobooooboooo

044: 000000000 (0O0)0O0000 118-128)

oo

good oo oooooooo
gooog |bObooooo oo

goooo |ocoooo gooooood

ooo goooo oooocooon

good goooooobooob |ooboooobboooooo
goooo | odgo gooogoo

045000000000 (DD )OoODOOO 129-146)

16




g

oooood

gooooood

uoboooooooooboo

o000

goooooooo

gooooobooooboboo

gbobobobobooboobooooboo |oboboob

goboboobobob

o00o0ooooooooooooo ooooooo goooooooonooo
ooaoo oOooooo oo
046: 000000000 (00)0D0O00 147-161)
oo
O000O0o0ooOooooono ooaoo ooooo
ooooooon gooooOoooono goooa
oooo oooooooo ogoooo
O000O0O0oOoono O0oo0ooooooa ooooo
O000O0ooooooo oo Ooo0o0o0oooooooo
ooooooooooo ooooo oooo
ooooooo

047000000000 (OO0 )OODOOO 162-180)

ooo

ooboood gooooooooooooo (oboboobobooooooooboooo
gooooooooooboooooon |oouobboooboooobbo0on0 (ooooboooboobo
ooooooo goooooooo ooo

ooooood

048 000000000 (DO )OoOoODOOO 181-190)

oo
goooooobooooboooooo (booobooobooo (boboooobo
gooooooo goooooo oobooo

gooooood

goooooooo

049 000000000 (00)00000 701-708)

17




oo goooo
2006/11/15 | 95 | 95 | 138 | 145 | 186 | 701 | 706
2006/11/16 | 125 | 138 | 138 | 145 | 186 | 701 | 707
2006/11/17 | 118 | 131 | 138 | 138 | 145 | 186 | 701
2006/11/18 | 103 | 138 | 145 | 146 | 701
2006/11/20 | 50 | 83 | 120 | 128 | 138 | 138 | 145 | 701
2006/11/21 | 0
2006/11/22 | 137 | 137 | 145 | 186 | 186 | 701 | 702 | 706
2006/11/23 | 35 | 136 | 138 | 145 | 186 | 701
2006/11/24 | 138 | 145 | 145 | 177 | 183 | 701 | 705

O
O
O
O

[ESrG Sey [UY U G (S e — -
OIN|IN| I N NN NN

0410 000000O0OODO

goooboboobobobobboobooboooboboobooobobooo
gbboboooboobobobobooboo oboboboobooboboolbooonog
gobobooobbooobboobbooobbooboooboboobbooobobooobooo
goooboooboooobobooobobboooobooooobobooboooboooon
oooboboobooooboboobooobob 40000bO0bDOob0O0O0ObODOODO
gboobolgoboooboboooboobobooboboobobooboboonbo
gbodgboboobuoobobooooobobobobooboboobuoboboabg
gobeobbooboobboobuoobboooboobboooboobboobog
gbooooboboobooboooobobooobooboboobooboboonog
gbobobuooboboobooobobooboboobobooboboobaobg
goooooorooooooor»gorobogooooro’obbooooooorygorobogoo
goo"ocobobboogoooblibo223dbooooboooobobooobooboooboogo
00000000000000O0000000O004.10000002006/11/1900000
000000000000 0o0OODOoO2006/11/2100000000000000000OO
gboboboboboboboboboo

4.3 0OO0OOOOOO

gboooboobooboooobobooobobooboobuooboboooobooooboboan
gbbodboboobobooboboboobuoobobuooboboobobboouoboboabg
oo 1l1booogbobobobOoboboobobbboooobooooboobooboooon
goooooboognd

gbooboooboboobobboooobouobobobooobobooboboon
gbooooooooboboogobobooooboboooooooboooobooboooooDo
gbooboboobooboooooobooboboobooobobooboboobg

18



L2k Fe IR Ol

200

i 500
@400 011

200
aa[jj

” ﬂ 0.0.0.0.0.0.00000.0.0.0.000

gt | SE el Dol o UL
me—“‘ﬂuﬁ"“n | S ragndd !E":ﬁ Jn'n'."ﬂ._llp"
#5']":' | Fﬁ;fﬁl;&b_‘gb_-._-, Ir“\ﬂ-r_.r“\

EO:vy g

— , O
m£e$ﬁlﬂ el T hmuﬁH

h m”"'":E‘ __HLI“E | Sy
YR ﬁ | #ﬁ mhERED |
=5 o il fn! UE_“'
st i -H‘-T"-
Lt

042: 000000000 20000000000000

dooooooobobobobooooooooon

03000000000IBMOODOOODOODOO RAgrawal DODOD0O0O0OODOO
gooooooooooobobooodooooooooooooooooooooi1oo00
gooooooooiobodooooddooouooooooooooooooon
0000000000000 oooooooooooooon
ooooooooooooooboooooooo

00000000 10000000 (a;>,<ax>..<ajge>)0 1980000000
02000000000 (<a1a1 >, < ajag > ... < ajajgg >, < aga; > ... < ajggaigs > 0
< (a1az) >< (aras) > ... < (arg97argg) >) 0 198 x 198 + 198 x 197 =2 = 58707000 O
gooooooooooddoooodooooooooooooooooooooon
oo ooob oo dtddminsup=1000
Jodo0ooDoo0obooooooooooooooo1bbooooooooooooao
00000 10000oooooo 1980000 20000000000 s87070..000
002¥¥ 1 000000000000000000000000O0000O0000000
0do0ooooooooobobooooooooooooooooboobooon

gooolsoooooooooooooooobooooooooooooooooa
gooooooooooooooooooooooooooooo 20000000000
dooooooooo 4200000000000 000000O0O0O0000O0O0O00OO04
doooooooooooooo

19



O00000200000000 «05%0000000000000000000000
20000 Tdep<x12(0.05):3.841D|]DDDDDDDDDDDDDDDDD

20



50 Uootbood

gooobooboogoobooooboboooboboooobobob400b0obobo0obOoOon
gobobobooboboobobooboboobobooobooboboobobog
gobooooobooon
gbogbobobooboboboboooooboboobobooboooboboan
goboil1oboobogoboboobooboobobooboobooboobooobooooboobooon
goboooobolibooboobooboobooboobooboobobooong
goboodobooboooboobooboooboooboooboobbooboonbon
gboobobgoouobogbooboobobuooboboobobuobboboooan
goboboo32b00 1 0oogbooooboobobo1obobooooobooboon
gbooobooboooboobobooobooboobobooboboooboobooobonog
gboobobgooboboobobooboboobobooboobooboboobonbog
gbobobobobobobobobobobobobobobobo
goodboboooboboooboboobobooobobooobobooboobooooon
goood
O0oo000O0o0O0OooooO0 Xpopooo AoOoooooooooobD yooooo
00000000000 000000Ss% 0000 2000000000 5%00000
gbl1goboobooboobooboobobbobooboobooboboooboo
gbooobooobobobobooooboboobobooboooobobooboboboonog
gboobobobooogobobooooboboooooboboboooobougo
gboobobobobobobobooooobooboboooooobobobobobobo
gbooboboobooboooooboboooboboboobobooboboobonog
gboobobooboooboobobooboboobobooobooboooobaobog
gboooboobooooob11gbo2000b0bbobooooboboooobobooon
gbooboboobobooobooboboobobooboboboboobobg
SxOSyOSxy OOOOO 3.1000000000000000000 20000 Ty, O
00000000000 20000000000200000000005% 000000
Ty, 0003841 0000384100 00000000000000O0O0O0O0O0OOOOOO0
goboobooobbooboobbooobooboogsionoon
gboboboobobodbobboboobobobobooboboobooon
gooobl1obooboboobooooboboboobooboooboboooboboooboon

21



uoo oo 200000 god goog
g 6.849704 | 0.833333 | 0.006361
goooaoo 4.033251 1 | 0.002545
goood 4.033251 1| 0.002545
goboooboobooobooooo 7.856304 | 0.727273 | 0.010178

0510000000000

gboobooooon ogb20000
gboobooooooooooooooooboobgono 3.917093

0 s2.00000000000DO0ODO0ODO

gooboboooooobobooooaon
gooobolgbooooobooobooooboobobooobooooboooboo
gooond
gbobopobobobo 32000 1000000000000 00O000O 198000000
gobodboooboobooobooboobbooboobbooboonob 200
000020000000005%000010000000000000000O00OO00OO
gooboooooboboboo Xgooooobobooooboboooooboboo
oboooboooboob0o yooboooboooboooooboooboobooooooo
gbobobuogboboobobuoobobooboboobobooobooboabg
gooobooboboboobooooboooboobooboobooooboooboobooon
gobooooboooboboooboboooboboooboooboooboboooboobooobooo
gbobol1goo200babooboagbooobobodoboobobobooboboanog
goboooboobooooboobouooobooobboobooDOonon SxgsydsSxy o
gods10000d00ooodiooooodin 2000l Te, J0000000 T,
obod3dsdignogoonooboooobgboboobobgoobos20000
gbobobobobobobobobobobobob s30s4bb5000D0
gooboboogobooboooooboobooboobooooboobooboooboo
gooobooobooboobooooboooboooboobogobO NODODOO2<NL4
goboooboobogo
goobboobbuooboboboooboboodobbooboboobbuooboboooboo
ogoobooobooboboboobL Xooooboboooobobooooboboo
gooboooboobgooobobo voooooooboboooobobooooboboo
gboobooboobobobboobobooboboobobooboboobaobog
googbooboboobooboooobooooboboooboboooboooboobooon
gbooboboboboooboobobooboboobobooboooboooog

22



ugbooboooboogn gb 20000
ubobooobood 8.15726
ugboboobooboobooon 5.02715
ubboobooobboobooboobooboooboo 10.866193

Us53:00000000000000000000

gboobooooon oo 20000
gboobooboboob 5.392515
goooooog 11.206815
gboobooobooooon 3.889798
gboobooooooooooooooooboobgono 20.681059

Us4:000000000O0ODODOOODOODOOO

gboobooobobooboobl1gob200b00bo0oo0oboboooboboanog
gbogboboobobooboboboboobobooboboobouoobabg
000 SxO0SyOSxyOOOOO31000000000000000DO0O0O 20000
Taep, 00000000 Tg, OO 3841 0000000000000000000000
gs6b0b00ooboonodbobooboboobobobooboboobonbog

gbogsrgos80000

23




gobooooogn oo 20000
goboooooo 11.222124
gobooooboobooooooboobobooboooon 19.64843
goboooboooobooboooobooobooobobooon 4.101117
Uss: 0boboboobooboboonooonbooa
gbooboooooo oo 20000
gbooboooboobooooooooboooooooboono 4.876865
O 56: N=2000000000000000OD0OD
uboooooboogn ugb 20000
ugboboobooboooboooon 4.3198314
uboooooboogn 3.900086
uboboobooobooonoo 4.993071
ubboobooobboobooboobooboooboo 6.900366
U577 N=3000000000000000000
gobooboogo oo 20000
gobooboobbooboooboo 5.176787
goboobogbobooboobbooboooboo 4.040732

Os58 N=A0000O0O0OOODODOOOODOODOD

24




el UU

gbogboboobobooobooboboobobuoobobooboboobabg
gobooboboobboobob 1bobooboboobobooboboobobog
gboobobgooboooooobobooboboboboobobooboboobonog
gobodboooobooboooooaboo
gbooboooboobooogobobooooobbobbobbooboboobooobogoo
gboobobooboboooobooobobobooboobobooboboobobg
gooog
gbooooboobobooobobooobobooooooooobob10o0b0boo
gobooboooboboobooboobooboobobobobooboobOoboon
gboooboboboobobooboobboooboboobooooooboobooboong
gboobobooboboobobooobobooboboobobooboaoobanbog
gbooobooobogoboboooobooobobooogbobooboboboooooooon
gboooboboboooobobobuooboboobobooboboboobooobg
gboooobooobobooboboobobooobooobooobobooobonog
gbogbobgoboboooobobuooboboboboboboobobooboabg
googobbobooobooogboboooboooboobooobooobooboobooon
gbooboopooooobobbbobobobgoboooooboobobobobonboooboo
gboooboobooboboobobooobobooboboobobobooobonbog
goooboobooboobogboobooboobobooboobooboboooo
gooobobooobooboboobooboboboboboobobobooboobog
gboobobooboboboooooobobooobobooboboboobonog
gboobooboboobobooboboobooboboobooobobooobooog
gooobooogooobooooooooboooboobooobooboooobobooon
gboobobooboobooboboboooboboobobooobobooooobog
gboobooboooboooboboobooboobobooboooobooobooobonog
gbogboobobobuabuoobobuoobobooboboboboobobobaobg
gbooboboooboobooboobobobuooboboobobobooboobobog
gobooooobooon
gboboobobobobobooooooooboobobobonooooooobonbog
googboobogoboooboooboobooooboooobooobooobooboooo

25



gboboboboobobobobobob 2o0b0b0obO0obOobOobOobOoDbOoD
goboobooobbooobooboonoog

gboobobooobobooboboboboooboooobooobboooboboan
gbogbobgoboboooobobuoobobobobobobooboboobabg
gbobooboobooboboboobboobooboboobobbooboooobog
gbooboboooboboobobooboboobobobobooboboobonog
goboooobooboboooboooboboooboooboooobobooobboobooo
googbooogbooooboobooboooobboooobooboboooDo
gbooboboobobooboboobobooboboboboboboobobg
gbooboobooboboobooboooboobobooobobooboooobooobonog
gobooaoo

26



070 OO0

gbogboboboboobobuooboboobobooboboboboobabg
gbooboboobobooobobuooboboboboobobbooboboobobog
goboboobooooboboooobooboooobobobooooboobobooooobooog
gbobodoboboboobobbos3a20b0 1 0bo0obooobooboboobo 11000
gboogobooboooobobooobobooooboobooboboobobooboboboooDo
gboobobooboboobobooboboobobooboboobobooobog
goboboboobooooooboooobooboboooobooboooboobooooobooog
gbbooboouogboboboobooboboouooboobobooboboboaobg
gobogobooboobooboooboooboboobobooobobooboooobooon
gboobooboooboboboobooobobooooobobooboboobooboboong
gboboobobobooboooboboboboboobboooboboobobobanog
gbobobobobobobobo
goobooooobooboboooobbboooobobbboooooboobobboooooono
gbooboooboboobooboooboboobooobobooouoooboboooboang
ggbobooobboobbobuoobbooobooobboobbuooboboooboo
gboobooboooobooboobobboboobobooboobobOoboon
gboobooboooobobobobooboobobooboboboobooobobooobg
obobobobobobicobooogooooooooooDoo

27



HRpN

gbogbobooboboobouoboboobobooboboobobooabg
gobooobooobobooobbooobbooobbooobbo obboobbooobobo
gooboboooboobobooboobooobobooo

gboboobobooboboboobooboboobobobooboboboan
googobooogbobooboooobooooboobooobooboooobobooo
goobogoo

gboooboooboooboboobobooboboobobooboooboboooboon
goobbbooooboboooobbooobobbooooboobobooooboboog
gooobooboboobooobooobobooobooobooboboooboooobooon
goo

28



oo

1]
2]
[3]
[4]
[5]
[6]

[7]

8]

[9]

[16]

00000000000 http://www.v350£200.com/kanri/kankei_2g.html
00000000000 http://www.mhlw.go.jp/houdou/2004/11/h1122-2.html
do0oO0’0do0bOo0oboooooOoobooooooooa”

000000000 http://www.nih.go.jp/eiken/main_adult.html
00000000000 http://www.nih.go.jp/eiken/programs/ekigaku_shokuji.html
000000 000http://www2.eiyo.shikoku-u.ac.jp/eiyokun/soft /FFQg/FFQg.htm

goooooboboooooobob"oooboooboooobobobooog
00000070 DEWS2006 00O OO 1B-i110 2006

lan H.Witten, Eibe Frank, ”Data Mining - Practical Machine Learning Tools and

Techniques with Java Implementations” Morgan Kaufmann Publishers, 1999

W.Frawley and G.Piatetsky-Shapiro and C.Matheus, Knowledge Discovery in
Databases: An Overview. Al Magazine, 213-228, Fall 1992

oobooooboobooooroooboooooroouDo2ool

R.Agrawal, A.Arning, T.Bollinger, M.Mehta, J.Shafer, and R.Srikant, The Quest
data mining system. In Proceedings of the International Conference on Knowledge

Discovery and Data Mining, 1996

O00000000’000000000000D0 Sequential Pattern Mining 0 0 0”70
DE2005-720 pp.43-480 2005

00000 O0http://www.engr.ie.u-ryukyu.ac.jp/ taka/soturon/genkou/node21.html
00’00 0000000000DOO00b0o0o0DOOo0ooOOn”d2004

L.Hyafil, R.Rivest. Constructing optimal binary decision tree is NP-complete. Infor-
mation Processing Letters, 5:15-17, 1976

Quinlan, J. R. Induction of decision trees. Machine Learning, 1:81-106, 1986

29



[17] Quinlan, J. R. C4.5:Programs for Machine Learning. Morgan Kaufmann, 1993
[18] 00000000 O0http://mikilab.doshisha.ac.jp/dia/research/report /2005/0712/001 /report20050712

[19) 000007’00000000000000000000 (1)—-0000000000
0D000007000000000vol.18, no.1, pp.59-65, 2003

[20) 000000000000 http://www.kamishima.net/jp/clustering/

30



