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gogoobboboobigsouuoggooobnobbocobbbbbbboobbibh
0000000000000 (stopword) 000000000000 OO 360000

15



gbobobooggbbbuooobbbuoooobooooonon.

...control adjust speed thresh depth regul grain culm state oper load
combin shape initi puls power high load devic regul control thresh depth
grain culm detect thresh depth sensor...

242 0JO0O0OO0OOOO

0000 [2)0 APRIORIDDOOOO0O0000O000O0000O00000000
0000000037 0000000 T-freq(S,p) 0000000000000
0000000000000000000000000000000000000
0000000000000000000000 (aab,baabebac..)0000000
(a,[ab],[ab]c,[abc]d...) 000 00000000000000 [ablefde] 00 100000
0000000000000000D00000000000

243 0O0O0OO

O000000ooooooD 2%(200)0000000000000O0O0O00OOOO
guoouoobbboodgoooobbbouooouobobbboooooouoooon
godo 21002100000 21ggguobobobooooobobobouooooon
gboogobodbbooboobboobobb21bbooboobboobon
gooouobboooooobobboooouobb bbb ouooooo
goboboooooboboooobobboooobboboooobobon

Dooooo)

O ([medicin,patient]),([prepar,medicin]),([surfac, sheet])...
O ([prepar,medicin|patient)...

DoO00ooO]
O (medicin,prepar),(medicin,patient),(devic,capabl)...
O (provid,capabl,devic)...

244 00O

g21000b0b00d0bbbdn=2000r=3000000000000000
gobbbuooodgbobbbooooobbbbuoooobbbooooobboo
gobbobuooogobobobiodn=200700r=300 1000000000
gbobbbouooogobbboooobobbbboooobbbboooobbobo
gobboboogoobobbooooobbobbuooooboboboooooboon

16



U21:000000000000b0b0b00000boboao

n-U000000 jogobbob |booogn
n=1 207(0) 207
n=2 121(76) 45
n=3 3(1) 2
n=4 0(0) 0
Re—vg | BEEHEEE 0 RIEEEE

200+

150

100

50

2 3
n—$H/\5—2

g21:000000b0bb000dobobooooboboon

17




0000000000 ([surfac, sheet] 220 ) O ([prepar,medicin]patient 21 0 ) 0 0O O
0000000000 00oooo0ooooooooooooooooooon 2%0
guoooobbbbogooooooboobboooooooobbbuooooooo
googd

25 0O0OOO

0000000000000 [3,2700000000000000 APRIORIOO
0000 20 0000000000000 000O0000ooO0ooooooooo
0000000000000 0000000000O00oOOO0D0ObDOOO0D0OD (DO
00000000000 0000O00)0000oo0oooooooooooDoo
godoooobboooooooobbboooooooobbbuooooooo
APRIORI OO 0O 0O FreeSpan, PrefixSpan 0 0 0O [11, 23] 00O (Lattice) DO OO O
00000 SPADECOODODOOO 290000000000 SPIRITODOOOOO
p|00D0O00O0O0O0OO0O0O0000OO0O0ODO B¥ODoODOooooooooooo
godoobbobooooobobuoooooobbobuoooooobboooo
0odoooooooooooodoooooooooooooooooooon
gobbodoodoobboooooobbbuooooobobbouooooo
goooooooon

(0000000000 0)00D00000000000000000000%000
00000000000 (DO0oDpoo)[1Igooocoooooooooooooooo
0000000000000 0000O00OD0OO0OOOOO 3700000000ooo
oodooooooooooooogd

2.6 00O

gobboboogooboboogooobbboooooobobbouoooon
gbobbbuooodgobbbooooobbbooooobbbbuoooobboon
gobobobuooogobobobooooobbobbuooobbbbuoooooboon
gbbuooboboogbbbooobbuooobbuooobbobbooobbooobb
goboboooobbboogboboboogobbbuooobobobod

Do00000000000oOo0n

18



30 Uouuuuuddodnnnn
1 [

O0000000ODOOOCO000O0DOCOAPRIORIDOODODOOOOOOODODO
gobobobooooobobodoooobobobboooooboobobbooooooboo
gobbobuooogobobbooooobbobooooobbbobooooobboon
goboboooobbbooobboboooobbbuooooboboboooobobon

3.1 OO0

0000000000000000000000000000000000000
00000000000000000000000000000000000000
000000000000000000000000(000000000)0000
00000000000000000000000000000000000000
0 [31]0
00000000000000000(000000000000000000)0
000 (000000000000)0000000000000000000000
0 (sequence data) 000 000000000000000C0O0O0O00000000
00000000000000000000000000000000000000
(000000)0000000000(000)0000000000000000
0000000000000000000000000000000000000
00000000000000000000000000000000000000
00000000000000000000000000000000000000
00000000000000000000000000
0000000000000000000000000000000000000
00000000000000000000000000000000000000
00000000000000000000000000000000000000
00000000000000000000000000000000000000
000000000000000000000000000000000000000
00000000000000000000000000000000000000
0000000000000
0000000000000000000000000000000000000

19



000000000000000000000000000 (37000000000
00000000000000000000000000000000000000
00000000000000000000000000,APRIORIOOOO000
000000000000 ((20000000000000000000000000
00000000000000000000000000000000000000
00000000000000NPOOOOOOOOOOOOOOOOOOOO [13)0
0000000 (disjunctivey 00 00000000000000000000000C
00000 [24)0
APRIORIDOOOO0O0O000O0000000O00O0000000O000000000O
D000000000000000000000000000000000000000
0000000000000000000000000000000000000000
00000000000000 [28)00000000000 OLAP(Online Analytical
Processing) 0000 0000000000000 (000 APRIORIOOOO000O
00000)000000000000000000000000000000000
000000000
0000000000000000000000000000000000000
00000000000000000000000000000000000000
0000000000000000000000000000000000000C
0000000000000000000
00000000000000000000000000000001)000000
000000000000000000000000000000000000000
000000000000000000000000000000000000 OLAP
00000000

000000000000000000000000000 [1]000000000
00000000000000000000000000000000000000
00000000000000[]00000000000000000000000
00000000000000000000000000000000000000
OO0OSPADE[29000000000000000000000000000000
00000000000000000000000000000001-0000000
20000000000000000000000000000000000000
000002000000000000000000000000000030000
000000000000000000000000000000400000000
0000000500000000

3.2 000000 (Disjunctive Pattern)

O000o0o0o0o0oooo(oooooooooooo)ooo I ={ia,..,i.},L>0
Ooooooooo sSsooooooooDoooooDog S=s1..s,,m>000008
00000 (Dooooo)ooo0mOO0OO0O0SOm 000000000

20



000000 (000000000000 tit,..t, 000000 , 0000000
0 ¢ 000 [aag..am],m>0(0 ¢, 00D000000000)00000000
la1a9...a,| 00000000000 p=tity...t,0q¢=v109..v,, m<nO000000g¢g
0 pO00000D 000 (qCp000)0001<ji<..<jmn<n0O0000 w
O¢, uoogogodod (000Dooood ngtjkDDD)D

v, DO00O0000 «edDOODO0 ¢, =a0000«00000
Vk O og [alag...am] DDDDth = [blbgbl] oo {al,..,am} g {bla-'ybl}

0 3.1 “ac” 0 “abed” 000000000000000%ac” 0 “fabed]” O0“bd” O
“lab]bled]de” OO “b” O “fab]” 00O OO “ac’d “[ablled]” 00000000000
DO0O0O%b” 0 “ab)’ 0000000000%ab)” 0 “ab’ 0000000000
0000000 “ab)’ 000000 “ab? 000000% 0 “ab]’00000 “b"0
0Dooooo

00000 S=ciccy, 00000 p=tits..t, 00000 (match)000¢ 00O
000000 ¢ 0000t =a1=¢,,1<i;<mO00000 000000 t..t, O
00000 ¢yg1..¢, 00000000000¢ 000 [ayas...a,,) 000 ay, ..., apm O
000000000000 aj...a;, 000000 ¢1...;, 000000 00000
O t..t, 000000 ¢i41..0, 00000000000

0 3.200000 SO ajasbsbgbsag (0000000000000 SODOOOOOO
O00)0000000000 a0 SO 3000 (ag,a0,8) 000000 ab 0 600
[l (a1b3,a1b4,a1b5,a2b3,a2b4,a2b5)DDDDD [ab] O090000oa

D0000 SO000000000000000000 MOOOO0O (Anti Mono-
tonicity, AM) D0 000000000 p,¢0000 qCpO00 Mglg) > Mg(p) O
0D00000000000000000D0000000000 SO0000

D000 MO0O0O0O00O00O00000 »mO0000000000000000
M(g)<mODOO ¢gEp00O0 pOM(p)>2mDO00D0O0O00OOOODODOODO
00000000000000000000000000000mOO0000000
0000000000 (minimum support) 0000

MOOODOOODO0OO0OO0O0O0O0O00O0 APRIORIODOOOOOOODOOOO
00000000000000000000000000000000000000
00 “0000000000007”00000000000000000000000
0000000000000000000000000000(0000)0 “000
00000000’000000000000000000000000000000
00D00000D000000000000003.20000000000000000
0D0000000000000000000000000000000000000
0000000000000000 [24]0
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OO0000 S=ss..500000 p0 tt,...t, OO0 O0O0O0O00O0O0O0O0OODOO
gobobogd

H(S,p) =) Val(S,i,p) (3.1)
i=1
000 Val(S,i,p) 00000000 1,000000 0000000;:

S(@)0 SO i00000000 s..5, 0000400000000 a0
000s;=a00 tyts..t, 0 SGE+1) 0000004 000 [ayas...am] O
00O0s;=a; 000 j000 (000 j=1)0[axas...am)ts...t, O S(i+1)
000000

H(S,p)O SO0O0O0O00O0000OODO pOD0D0O0ODOOO0OO0OO0OOOODODOOO
gbogboobboobooboobboobuodb pbo0obboOobbOOn g
000000 H(S,q DO0O00oooooooooogooooo

D(S,p) = MIN{H (S, q)q C p} (3.2)

00000000 p0OD00OD0 (nO00)00O0D0OOO0OODODODODODOOCOCOOOOO
OoOoooOoobo0o0obooooooooboooDooboOoo S, o000 pbooDO

D(S,p) = MIN{H (S, p), D(S,p(2))} (3-3)

O000Op(2)0 p00 1000000000000O0O0OOOOOOOD(S,p)OOO
O0000000000000 [24)0

0 3.3 SO caabbbe, p=ab 0000 H(S,p)=2,D(S,p)=20000p=ac00
00 H(S,p)=2,D(S,p)=2000000p=lacd 0000 H(S,p) =3, D(S,p) =2
000 ((@QO000000 40)0acU0 [ 00000 @c000000O0O0OOO
oo ododooooouoouoouoooo

3.3 Uoooonon

00000000000 mOOO0DO00O0O00000000000000000 (fre-
quent pattern) 0 0 0000000000000 O000ODOOOO0OOOOOO0OOO
OO0 /gbogoogoo sgoogobobosiboooooboboobooooooooDn
000000022000 (lattice) 000000000000 DO0O0O0DOOO Disjunctive
Pattern Lattice, U0 DPLOOUOOUODPLOOODOOOODOOO0OOOOODOOO0
OO0 (V,E)OOOovVOoOooooooo,FO0000000 (F C VxV)yoooo
DPLOOOOOOO OO (reot) 000000 ODOD0OOOOOOOOODODODOONO
O0veVOOOOROOOOOODO (nOO0O0O00OO0)00O00OD(S,v)0OODOO
O00000(M+1)-000000 o 00o0000000000000000 (v,0)er
gooobog

22



0 3.4 S0 cabebbalm=100000DPLOD 3.100000000000000
0y 0000000000000020000000000 (va, vag), (05, vag) O
0000 v, 00000000000000000

NULL

ab]® [ac® [b,d”

[a, bl c

O31l:m=1000000DPLODO

3.3.1 00000000 DPLOO

00000 SO0 DPLODODOODOOODODDOO pO0 SOOOOODOOODO
head OO OO0t DODDODOO0ODOO0ODOO0ODOODODOOOOODOpO SOODO
00000 Py(head, tai) D0 0000p 00000000000 lList, 0000000
godd

list, = {P,,(head, tail), ..., P, .. (head, tail)} (3.4)

) Pmax

O00mer OD0DO0D0O0D0O000 heoad OOOOOOOO0ODOOODOOODOO
goo

23



oooo0ooO0oO0O0O0 (CO0DO0OmUO0ODO0D0D0D0OO0DO0O0O0D0000O0OOOOOO
OSO0DPLODOOOOODOODOODOODO

oo:0o0oDooo s
O0O: DPL L

1. SO010000o0o0b01-o00oob 000000000 List, O
oooocfcoooobobooooobotdnbdl1noOonOO

2. p-0000000000000D0CDO0O0O0 (n+1)-000000 ¢
OooOoOOoOOOOoODbDO wstyODDODODDODLcOOOOOOOOOOOOO
nOn+10000

3. 0000000000000 0OooD (2000000 OoO0O0 £0O0O
gooo

00000 (2)00-,000000p,q00000000 list, list, 10 (n+1)-0
00000pg 00000000 list, 000000000000

00:0000000 listy, list,
00:0000000 listy,

L. listy, list, 0000000 P, (tail) < Py, (head) 0000 P, (head)d
P, (tail) 0000000000000 Py, 0 head, tail 0 00 list,, O
goodd

2. list,, 00000 kmexr 0000000000000 O0O0D0O0000O
000 kmaz >mO00 list,, 000000

list, = {P, (head,tail),...,P, . (head, tail)}

*9 * Pimax

list, = {P,(head,tail),..., P, . (head, tail)}

T Qjmax

listyy = {Ppq (P, (head), Py (tail))| P, (tail) < P, (head)}

O0O0000000 NOODOOOOAPRIORIOO N+100O SOODOOOODOOO
oooooooobobOo Ssoboob NOOooooSobi-obobobooo
gbobboogobbbd 1gobbooodn

0 3.5 SO caabbbc OO OOOOOO ab,cdO00OO0DOOODO list,, listy, list. OO
gooo

24



list, = {P.,(2,2),P,.,(3,3)}
liStb = {Pbl (4;4)7Pb2(575)7pb3(676)}
lZStC = {PC1<1;1)7P02(77 7)}

0000000 b0 [ 00000000 liste, listug 00

gooo

l’iStab = {Pab1(274)7pab2<374)}
list = {Puac(1,2), Paca(2,7), Practs(3,7)}

3.3.2 0O0O0OOOODPLOOO

00000 SO0 DPLOOOOCOOOUODODOOO(DOO)ODDOOODODOOODO
gboobobooboobboo bPLObOOO0DOODLOOODOODLOOODOn
n-000000000000000000000000000OO(@OUbOoOoOOo0oO0O
000000)00000000000000000O0ODO0DODOO0000ooOo0gn

gooo

3.3.3 DPLUUOUOOOOOOO

gooo0obPLOODOOOO0ODODOOOODODDOOOO0ODOODDODOOUOLDDOD

gog

O0:DPL L, 00000 m
0000000 £,

1.

NULLOOODOOOODOmUOOOOODOOOD 1-00000000
O10o000oooooboboonbo L, 00o0ooo

gbooobob1oobgoobon

gooddogbbobbobbbbbbbdbbmoooooogg
00000 £, 0000 (20000

O00000000oo0oloooo0o0o0ooOo (2)ooooooo
ooooooboooooooobobobo £, 00ooOoo

U 3.6 03100000m=2000000000000000000000000
O0bO00320000000000000D00 L,00Db0O0DODODODOODO
gboobooogd

25



HAYRE L

a
b

c
[a, b]
[a, ]
b, ]

[a, bl ¢

0 3.2 DPLOO0OOOODOOODOO

3.4 OO

3.4.1 0OOO0O0OO

O00003000000000001000DPLOODOODODOOODODOO APRI-
ORIDOODODOODOOODDODODDOODOOODDOOODDOODOOODbOOOOn 2
OO00ODPLOODOODOOODOODOODOOODODOODOODO APRIORIODOODOO
O00D00O0O0OO0OO0APRIORIODOODOO DPLOOODOOODOODOODOODOO
O0o0oboooboboobooboooobooboooboobOooo sboobo
000000 DPLOODOOODOODOOOOODOOOODODOOOOODOOODOOODOO
OO0000DPLODOODODOODODOOODODO

O000000000000000000000A0 (a, [ab], [able, [abcjldDOOODO)
000000 100000000001 0000000000000 00O0 10000
OO0oOoooooood

O000D00ODOODOReuters-21578 text categorization test collection 0 0 0 00O OO
0019870 0000000000 00DODODOO0000ODODODOOO00O0OODODOOO0O
21,780 00000000 0DbL0O0b0O R DO oooDoooDooooooo
O (stopword) 0000000000000 O0OOOOOOODODOODODOO

26



3.4.2 0O0OO0OO0O0O0O0OOO

gobbobooooooobobobooooobbbooooobbbbooooon
gbobbbuooooobbbooooobbbooooobbbooooobboon
O000000000000000000000000000000 (logarithmic TF)
oobooooboobooob yooo0oooobopdoodooodn LTE;, 00
gbooobooggn

g - os(H(,p) +1)
P log(N; + 1)

00000000000 N,000000000000000000000 H freq(S,p)
g

(3.5)

jmaz

Hfreq(S,p) = Y LTF;, (3.6)

j=1
0000Hfreq(S,p) 00 00000000000000H(S,p)000000000
00000000000000

3.4.3 U000

gbo1l1goobbbbbd »n0O2000 8000 1000000000000000
gobbobbooooooboobbboooboooooobobbbooooobobooo
b 3.100000bod 320000 3200u00bbuoogbbugobogan
gobobooogoboboooobbobooodgd

[mln, oper, shr, net] note
[loss, profit, shr, ct, net] note
[mln, dlr, 1, shr, ct, net] year

031 0000000000040

gogn 8 10 | 20 | 30 |40 | 50|60 |70 |80
gooon || 7766 | 4060 | 517 | 145 |58 [25 (14| 9 | 6

oo200b00b0obooboboboobobobooboobooboobobou bPL
gboboobobooboboooboboob 1boboboboobobg 20
00010000000 (000 20000000)00000D 200000 330
gbogobbouoooobbboooobboobdadan

gb300000bogs8subiboiboiid fell0UOO analyst O OO0
OobooooboobooboboDbPLOOODbDOOOODOODODLOOOOD 30O
gbobs34000b0b0booooobobouooobbon

27



g 32 0b0uggobboooobbbuoooobon

ooof 20 30 40 20 60 70 30
oooo DPL 4.70 | 3.82 | 3.05 | 2.19 | 1.77 | 1.15 | 0.47
[s] APRIORI || 26020 | 4655 | 1729 | 487 | 242 | 155 | 127

033 0b000buoobuoobbPLObbOObDOOonGd

oooobod | DPL

ggo1
g 2

0ooo [s
APRIORI

473 | 26020

950 | 128471

034 000000000 DPLOOOOOODOOO

0ooo [s
000 ||0000 (0000
fell 5245 7734
analyst | 7345 7734

28



00000 1000000000 200000 DPLO APRIORIDOOODODOO (O
O000)00100000000000000C000000O00DO000OO0O00O0n 35
goboo

035 00000000000000000 (D000 20)

0ooo 0000000 [byte

0o (0000D0)|00000 (o000
DPL 517 3954 2043969
APRIORI 517 27 14037

3.44 00

gb1b0boboobooobobbo bpPLOObO0O0O0ODLObLODOOOOD
gobbobuooggobobbooooobbobbuoooobbobuooouooboon
gbobbobuooogobbbuoooobbbbuooooobbboboooobboo
OO0000000bO0b0b0obOoboboOob0oOo0obOOoboOoboOonDg APRIORIDO
gobbbuooogobbbooooobbbbuoooobbbboooobboo
gboogboogbogbooboboboobuodgbooboobooboobboon
gbooboboboDbpPLO0ObDODOO0OODOODODODOOODOODLOODO 10
0000000000000 0O00b00bOobD0O00O0O0O0O0O0ODAPRIORIDODO
gbobbbuooogbobbbooooobbbouooobbbboooobboo
gobbobooogobobobouooobbobbuoooobbobbooooobon
O0000000O0O000O0OAPRIORIODODOOOOOODOODO 27000550000
gooobooogn

0000 ((@0O0O000)00000000000000O000O0O0O0D 2000000
gbbogobbuoggboogboooboooobboobobooobbooobn
gbobooobbooobbbooobb 400000 DPLOO I00D0DOOO0O
APRIORI OO 200000000000

OO0200DPLO0O0OOCOOOOOODOO200000000000000000
O00O0O0O0APRIORIDOOOODOOOOOOObMOWBOOODOODOOOOODODOO
gbobbbuooodgobbobbodoooobbbboooobbbboooobboo
gobboboogoobobbooooobobbouooobbbbooooboboon
0010000000000 20000000000APRIORIOOOON+1DO0O0OO
gobbooogbobobuooooboboogosgbboboooobbbooon

gb030000000000000000020000 fell,analyst000 0000
0000000000000 0000000000047% 00 5%000000000
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ooboobooobooooobPLOb0ODOO0“CObOODObDOODOOODLO
gobboboogoobobooooobobobbuooobbobboooonoobooon
gobbbuoogobbobooooobbobbuoooobbbooooobboon
gobboboogoobobooooobbobboooobobobboooonooboon
goo

DPLOODOOOODOOODOOODOUODOODODPLODOODOODODAPRIORI
gboboobobobob de000bO00oboDboOobPLO0DODODOODO
gobbobuooggobobooooobobbuoogobbobbuooouooboon
000000000000000000000000000 (n+1)-00000000
gbobbiud--000goobbbogobbbogooooobbooooboon
gbobbooogobobod

3.5 UOQ

gbboooobbooobbbooobboooobboooobobboo bpPLO
O0O00ooDbPLOOOOODOOOODOOOOODOOOOOOAPRIORIOODODOO
gobbobooooobobooooobbobooooobbbboooobbon
ODPLOOOOOODOOODOOOODLOOODOOODOOODOOOODOOODOOOODO
O000000oooooo MIDIOODOOO)OODODOOOOOOoOOooOoOOO
gboobon
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40 OO0 OOooooggnn

OO00000DO0Db0b0obO0ob0O0o00oObO APRIORIDDODODOOOODOOODOO
gbobbobuooogobbobodoooobbbooooobbbbooooobboon
gobbobuooggobobooooobobbuooobbbboooooboon
gobbbuooogobbbodoooobbbbuoooobbbbuoooobboo
gbobobooogobobuoooobobooooboobooood

4.1 0OOO

D000000000000000000000000000000000000
00000000000000000000000000000000000 [12,17)0
00000000000000000000000000000000000000
0o0ooooo (31,100

000000000000000000000000 [39,40)00000000000
0 (sequence data)]00000000000000000000000000000
00000000000000000000000000000000000000
00000000000000000000000000000000000000
00000000000000000000000000000000000000
0000000000000000000000000000000TFIDFO00
00000000000000000000000000000000000000
00000000000000000000000000000000000000
00000000000000000000000000000000000000
Dooo0o0o0o0o00

APRIORIOOOO0DOOOO0OOOO0DOOO0OOOO0DNODOOOONOOODOOO
00000000000000000000000000000 [2,9/0000APRIORI
00000000000000000000000000000000000000
00000000000000000000000000000000000000
00 [28)00000000 (disjunctive) 00 0000000000000000000
000000000 [24)0

0000000000000000000000000000000000000
00000000000000000000000000000000000000
00000000000000000000000000000000000000
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gobooboooboobooboboobobobobobobobobobooboobooon
oooooooobooboooboobobobobobobobobobooboooon
0000000 100000004000 oo0o0ooo0ooooooooo
O00000000000O0O0 (250
00000000000 (semi structured data) 0000000000000 0OO0O
ooboobooobooboobobobobobobobobobobobobobooon
gobooboobooboobobobobobobobobobobobobobooo
oobooboooobooboboboboboboboboboboboboooon
00oo0000oo({@ooo0o0oo0o0oL)bo00Dooo0oUoooooooO0O
ooboobooooboobogooboobobooboboboboboboboboboon
goboobooboobooboboobobobobobobobobobobobooon
oobooobooooboboboboboboboboboboboboboboobooo
0000000000 00O00oOoOO0 Bjoooooooooooooo
ooboobooboobooboboboboboboooooboobooboobooobooono
goobodooboobobooobbooobooobooobbooobooobooooa
ooboooboooboobooboobobobobobobobOoboboboboboobo
goboobooboobooboboboboboboboboboboboboooon
ooboobooooboobooboboboboboboboboboboobooboooo
cobobodooboobo20000000000000000O000O00O0O0ODOAO0
gbobosgbbuoobbuoobooobboobboobbooobooonboog
0400000000000 00000000000000060000000O

4.2 0000O0000O (Disjunctive Tree Pattern)

000000000000 (Coooooooooo0)oo00 I ={{,.,it},L>0
000000000 SO000000D00Db0DbD000 s1...8mm>00000S80
0000000000000 0000000S00000 (D0ooooD)oog mO
OO00SOm-00000000O0

ooooSo;0o0oobobooboobooboyob0obO0ob0bO sobobobog
O000000000000000004.1(a)0 S=mbe; 000000O00O0ODOO
Oo0d20000 S =aag...a,, T =b1by...b,, OO0 D0 D00 OOOOOOOOOOO
000000000000 ((>0)00000000«00000000000DOO
goggooob.0boobbobbbbbbb .0dddde.e=0000000000
O0000000000000 G=4{5...5.},n>0000000000020000
S,S; b00boo00ooooooobooon «.00000oob000oooobocOoon
0;000000000000 (CO0O0O0D00O0ODO)000D0OODOODOOOoODOO
0000000000000000000 G ={aca,abe,abb,aa} 000000 4.1(b)
GOOO0O0OO0OQ0 |Gl=n0O000000000OOD (DOODUODODOODOO)pOO
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041: ()00000000 (b)0OO0OO0O0000

thite..t, 000000 ¢, 00000000 «O000 [@a9...an,),m >0 (0 ¢; 0000
O00000000)00000000 [aas..0,)] 00000000000 p = tyts...t,0
g=uvuv..v,m<n000000¢q0 p0000000 ODODO (CpO0OD)0DOO
1<ih<..<jin<nOOOOO vy 0O¢ 0000000000 (BO000000
v Ct;, 000)0

vy, UOO00000 e« 0000 ¢, =c0000 00000
Uk O od [alag...am] DDDDt]k = [blbgbl] ogog {al,..,am} Q {bl,..7bl}

0 4.1 “ac” 0 “abed” 000000000000000%ac” 0 “fabed]” O 0“bd” O
“lab]bled]de” OO “b” O “fab)’ 00O OO “ac’d “fablled]” 00000000000
DO000%b” 0 “ab)’ 0000000000%ab)” 0 “ab’ 0000000000
0000000 “ab]” 000000 “ab’ 000000%% 0 “[@b)00000 “b7
0Doooooo

00000 S=cicc, 00000 p=tits..t, 00000 (match)000¢ 00O
000000 ¢ 0000t =a1=¢,,1<i;<mO00000 000000 t..t, O
00000 ¢yg1..6, 00000000000¢ 000 [ayas...a,) 000 ay, ..., am O
000000000000 aj...a;, 000000 ¢1...;, 000000 00000
O t..t, 000000 ¢i41..0, 00000000000
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042 00000 SO ajaybsbsbsag (OO ODODOOD0ODOOOOO SOOOOOO0O
O00)0000000000 a0 SO 3000 (ag,a0,8) 0000000000 ab
Oo600n0 (albg,a1b4,a1b5,a2b37a2b4,a2b5)|:|DDDD [ab] O90doouno

000000 GUOO0O0O00000000000000 MMOOOO0O (Anti Mono-
tonicity, AM)ODDOOOODO0OD p,g 0000 ¢Cp 000 Malg) > Ma(p)
0000000000000 00000o0obOo0o0o0oooooooo Goooan

0000 MOO0OODDOOODDOOODODO mODOOODODOODOOODDOOODO
M(g)<m OO0 ¢Cp00O0 pOM(p)>2mDO00DO0O0ODOOODODOODO
gofddoobobobbbbboddoooodoood mubbbbb OO
O00000000000000 (minimum support) 00 0O

MOOOODODODODOODOODOODOOOO APRIORIODOOOOODOODOODOODOO
0000000000000 00000 200000 0D0ooooDoooOC0oOoOO
000 “O0fdddddddooo’"ddodoooooooobooooooon
O000000o0o0o00o0oDoooO0U00 (oo)oooooUooooooOOo (Doo
0)0 “0c00000000000P000000000ODO0O0UDODOOOOOOOOO
0000000000000 0000o00000 (o)00DO0oDoOoOOoO42000
doooooobooooooooobooonoooooooooooooooood
O0000000000000000000000000000 [24]0

00000 S =s8180..6,00000 p0 tty t, 0000000000000 0
gooooon .

H(S,p):ZVal(S,i,p) (4.1)
i=1

000 Val(S,4,p) 00000000 1,0000000000000:

S(@)0 S0 i00000000 s..5, 0000400000000 a0
000s;=a00 tots..t, 0 S(i+1) 0000004 000 [aras...am] O
O00O0s;=a; 000 jO000 (000 j=1)0[ayas...am)ts...tn O S(i+1)
0oooon

H(S,p)O SO0O0OO0O00O0000OODO pOD0D00OODOOOO0OOO0OOOODODOOO
O00GO0O000000000 HG,p)OOOODOooooooo

@l
H(G,p) =) H(S,p) (4.2)

gbbbooobbbodooobbouooobbboobb puoodobbbuoon
O0¢O000000 H(S,q) DO0ODO0D00O0O0O0O0O000O0oooooo

D(S,p) = MIN{H (S, q)|q C p} (4.3)

00000000 pO0O00 (nOOD)0DODOOOUODODOOODOODOOOODODODOO
OoboobooboooboobooboobooooobobooobooboooD S,oooDo
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p00O00O
D(S,p) = MIN{H(S, p), D(S,p(2))} (4.4)

DDDDp(Z)DpDD 1DDDDDDDDDDDDDDDDDDDDDD(S,p)DDD
O0o0oooooonoogoooo [24]DDDDGDDDDDDDDDD D(G,p)DDD
ggoooggoo

D(G,p) = MIN{H(G. ), D(G, p(2))} (45)

0 4.3 SO caabbbe, p=ab 0000 H(S,p)=2,D(S,p)=20000p=ac00
00 H(S,p)=2,D(S,p)=2000000p=lac) 0000 H(S,p)=3,D(S,p) =2
000 ((OO000000 40)0ac0 [ 00000 @c00000O0O0O0OOO
gdooououotuotdotdouooooouoouoouoooo

4.3 UO0O0O0OOOOOO

00000000000 mOOOOOODODODODOOOOOOOOOOOO0Od0 (fre-
quent pattern) 0000 0000000000000 0OO0O0OOOOOOOOOOO0O
0000 /00b0ooobo0o Goobobouoo420000b0000bo0ooooo
000000000002 000 (lattice) 000000000000 OOOOOOO
0 Disjunctive Tree Pattern Lattice, U DTPLUOUOUOUOODTPLOOOOOOOOO
oooo0ooo0o0oU00O0 (VE)OoDoov Ooooooooo, FO0O0OO0OOO
(F C VxV)OOOODTPLOOOOOOD OO (reot)D0O0O0OODODODOOOO
O000000000Rn0000eVOOOODRnO0D000000 (n-O00O0OOO)O
O00D(G,v) 0000000000+ 1)-000000 000000000
00000000 (v,)eFO000OOODO

044 GO O041(b)0000O0O0 m=100000DTPLOO 420000000
goo

4.3.1 D0OOOOODOOODTPLOO

000000 GOODIPLOOOOCOOOOOONOOOD p0 GOOOOOOO
00000000000 heaod 0000 teil00000000000000000d
00000000000000 depth={d,,...d,} 000000000000000
000000000rRO0GOO,0000100000r00¢til 00000000
0000000000000000041(b)0000000000000000000
0000000000000000000000000000p0 GOOOOOOO
0 P,(head, tail,depth) D0 0000p 00000000000 list, 10000000
000
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NULL

[a,b]> [a,c]’ [b,cl

[a, b]

042 m=1000000 DTPLOD

list, = { Py, (head, tail, depth), ..., P, .. (head, tail, depth)}

*) Pmax

000 mex OODOO0OOODOOOODOOODODODOOOODOD (DODODO mODODODO
Oooooobobooboooooob Goo DrerLO00Oo0ooboOobOobDOng

oo0:000000 G
O0: DTPL L

. 000000000 1000b00bD0 1-booogo O
Oo0dhst,00000LO0OC0O00O0OOO0OOOOOGOR0O 10000

2. p-000000000000O0D0CODO0O0O0 (n+1)-000000 9
Ooooboboooobnusty DOOOO0OLOOO0O0ODOOOOODOOO
nUOn+10000

3. 000000000 0ooooOooOoD (2)DooUooooD LOoO
gooo

00000 (2)00r-000000 pg00000000 list,, list, 00 (n+1)-0
00000 p¢00000000 list, 000000000000
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00:0000000 list, list,
00:0000000 listy,

1. listy,, list, 0000000 Py, (tail) < Py (head) OO B, (depth) C
P, (depth) 0000 P, (head), Py, (tail), Py, (depth) 00000000

00000 By, U head,tail,depth 0 00O list,, DO O OO0

2. list,, 00000 kmexr 000000000000 000O00000
000 kmaz >mO00 list,, 000000

list, = { Py, (head, tail, depth), ..., P,. . (head,tail,depth)}

*9 * Pimaz

listy = { Py, (head, tail, depth), ..., Py, ... (head, tail, depth) }

listpg = { Ppq, (Pp,(head), Py, (tail), P, (depth)))
| Py, (tail) < Py, (head), P, (depth)) C Py, (depth))}

i

OO000ooOOobO0bOO0o NOOOOOOOooOOobDobDOo Gooobo NODODbOoo
GUO0O1-opboboooboooboooboobobbooboooo1oboboooogo

045 041(0b)00000000 abec00000000 listy, list, list, 100000

list, = {Pal(lv L, {1})a Py, (3’ 3, {17 L 1})7 Pa3(7> 7, {17 3})}
liStb = {Pbl (4747 {17 2})7 Pb2(67 67 {17 27 3})}
liStc = {Pc1 (2’ 27 {17 1})7 PC2(5v 5’ {1’ 27 2})}

000000 beO [ad 00000000 listy, listg 00

listye = { Poe, (4,5,{1,2,2})}
liSt[ac] = {P[ach(ly 27 {1a 1})a P[ac]z(lv 5a {]-a 27 2})7 P[ac]g(za 37 {17 17 1})}

gooo

4.3.2 DTPLUOUOUOOOOODOO

O0000DTPLOOOOODODDOOOOOOOOOO (Depth-First Search) 00O
guoodgobbooodgog

OO:DTPL L, 00000 m
oo:00booo £

1. NULLOOOOOoooooOmbOOooboOoooOog 1-000b0ooon
Ol1go0oooooooobobo coogoooo
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2. 0000000100000000

3.00000000000000000000mO00000000000
000 £0000 (2)0000

4. 000000000010 0000000 (2)mooogoo
5, bbobbOOobOOobDOobOobOoboboUoboOobD coboooboog

046 04200000m=2000000000000000000000O0O0O0
Ooooo0o4300000000O0O00DOO0O cOODOOODODOOOOOOO
gooobooogd

a, b

A N\
a A
b T
[a, b]

O 4.3: DTPLOODDOOOOOOOOO

4.4 00O

44.1 0O0OO0OOO

OoobOo2000000000001000DTPLOOOODOODOOODOODOO
gobbobuogogobobooooobobbuooobbbboooobboon
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000000000000000000002000DTPLOOOOO0OOOOOO
000000000000000000000000000000000000000
0000000000000000000000(a, [abl, [able, [abdd 00000)
000000 10000000000100000000000 100000000
0Doooooo

000000000000000000000000 DBLPOOOOOOO0O XML
000 [7)000000000000026MBO00O0O0O0O0O0OOOS50000000
000000000000000 (stopword 0000000000000 [360
0000000000000000000

0000000000000000000 (value)000000000000000
00000000000000000000000000000000000000
00000000000000000000000000000000000000
noooooo.

( dblp )
( articl )
( author ) abraham kandel { /author )
( author ) mordechai schneider ( /author )
( titl ) fuzzi set applic artifici intellig ( /titl )

( /articl )

( /dblp )

4.4.2 0000

gbo1ggobobodod mnOs500500000000000O00O00000
gbooboobooboobobooboboboboobobobbobboobuo4100
gbbogg42000d0b 42000000 noo00bobooooooboboooon
gbobbooodgbobboooobobbob

[<articl>, <journal>]advanc
[<titl>, softwar]engin
[<journal>, advanc]comput

gb2000000000b00bOobDbO0obDOo0bOobLbOobOoOo breLOOO
gbobooboboobooboobob 1bbo0obobobobobo 20000
1020000000 (000 20000000) 0000000 30000 1030
gbobobobooob20000043000000000000000000O0
goooogo
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041 0000000000000

gooo o

10

15

20

25

30 | 50

gobooo | 1266

394

223

169

123

97 | 81

042 000000oboboooodobobooooboboao

gogn 5 10 15 20 25 30 50
Oooon gooooon 0.9310.90 | 0.73 ] 0.63 | 0.60 | 0.57 | 0.55
[s] gooooboon || 833 | 293 | 203 | 177 | 150 | 138 | 128

043 00000000000 DTPLODOODOODOOO

000000 0000 [s)
0001 293
0oo 2 726
0oo 3 1170
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4.4.3 00

ob1g0o0booboboooooo prerLobbobgoooobooooon
gobbobuooogobbobooooobbobbuoooobbobboooooboon
gobboboogoobobboooobobbooooobobobbooooooboon
gbogbooboobobobobobuoobdudgboobooboobobobodgbon
gobbobuooggobobbodooobobobbuooooobobbooooooboon
gbobooboboobobooboboobo breLoO0booboboobo
gobboogooboboglbobbooooobobbouooobbbooooboon
gobbobuoogbobbboooobobbbooooobbbbouooobboo
goboboggz2o00obboogdgooood

gbobbbuooooobbobouoooobobbbouoooobbbbooooon
gobobbuooggobobouoobobobbuooobobbboooouoboon
gbooobuogbooboobboobuoobtboooboobo DTPLOOODDO
gboogobodbogooodb ivbogobuodgoobuoobbooboonboon
gbobobooogbbbuoooobbbdagoesudbbbod

gb200 DTPLOOOOOOOOOOOODOOOOODbOO 2000000000
gbogbdb2s5000000000300b0b00bObDOo0bOobO400000
gbobobuoogbbuoogbboogbooobbbooobbuooobboobn
gboboboobob DbreLObO0b0O0O0OODODOO0bOODODO0ObOODO
gboobooooboboooobo

4.5 0OO0OOO

O0000000000000000000000000000D00OO0O TreeMiner[30]
0 FREQT4D 000000000000 43]000000oooooooooooo
00 UNOT[44)]0 WTIMiner8| OO O0OODODOOOOOOOODOODOOOOOODOO
gbbogdobbuoodgbuooobbuooobooobooobbooobbooobn
gobbobbboooogoooobobboooooobobobbooooobobooon
gobbobuoogoobobobooooobbbooooobbbboooobboon
gobobbooooobobooooobobobboooobbobbooooooboon
000000000000000000000000000000 24000000
gobboboogguobobooooobobobbuooobobobboooooobooon
gboboboogoobboboogod

gobobbooooooobooboobbooooobboboooooobobobooooon
00000000000 180000000000 000000000000Og [37]
gbobobooooobbooogboboooobboboooobobboa

gbobbobooooobbobooooobobbbouooooobobobooooon
(Adjacency Lattice) 0O 0000 0000000000 OOOOOOOOOO
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gobbbobboduoooobobboobbobbouoooooobobobobbbon
gobboboogoobobbooooobobobbuoooooboboboooooobooon
gbboodbboogbbuoobbobuooobbuooobbuooobbooobn

O000000000000000000000000 SPADEODOOOOOO [29]0
gobbobuooooobbobooooobbobbuoooobbbooooobboon
OO00000O0ODOSPADEODODOODODOODOOODODODODI-ODODODOO
2-0bobobugooooobbbbbbbbdouoooobbbbbbobodgggo
gboboooobooboboobo brerLoobobobooobooboboooDbo
b 1l-gdbbbboooobbbbooodgbbbuog1loobobobod

4.6 OO

gbobooboboobuoobobuoooobobobooboobob DTPLOD
o000 DTPLOOOOODOOOOODOODOOOOODOODbOOOODbLOODLOODLO
gbobbobuooooobobbouooobobobbuooobbobbuoooobboon
gbbooboboobobgobooboboobobooboboboobobon
gboboboooobbbuooobboooon
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s UDouuuududddnndn
HRERERERERN

O0000000O00DOO00bOO0O0O0OO APRIORIODOOODOOOOOOODO
gobobobooooobobooooobobobbooooobobobbooooooboon
gobbobooooobbobooooobbobuooooobbbboooobbon
gobobobbooooobobooooobobobboooobobobboooooboon
gobbobuooooobobobooooobbobouooobbbbooooboboon
goboboooobbboooobbbooooobobooon

5.1 0O OO

gbobbobuooooobbbouoooobobbbouooobobbbooooon
gobbobuooogobobooooobbobbuooobbbbooooooboon
12, 1700 0000000000000 00000D0O0OO0O0OO0O0O0DOOOOOO
O0000000ooo 370
O0000000000000000000000D00O0O000000O0O [39,40/00
0000000000 (sequence data)0 00 0000000000000 OOODOO
gbobobooodgobood
gbouoboobobobdWebObooooobooboobobooooo
O00000000000000000000 (datastream)000000000000O
0000000000 4joooooooooooooo@)ooo@uoo@B) oo
000000000 M@)0O00O000O000O00000OCOO0OOOOOOOODODOOO
gbobbobooggobobbooooobobbuooobbbbooooboboon
gobbbbotoooooobbbbduoodooooobobbbboooooobboo
O000000000oooooo (33, 14)0
gbodgbuogbogbogbooboobobobbobbobbobbobobo
0000000000000 00000000000000000O (news stream) O
gbobbbuooooobbbooooobbbboooobbbboooobboo
gobbobuoogoobobobooooobobbuoooobbobbooooobboon
gbbboodgobbbooodobbboodan
gbobobbooooooobobbouooooboboobbobbboooooon
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gbobbobuooogobobobooooobobbbuoooobbobboooobboon
gooogobobobboooooobobobbooooobobbbooooobooon
gbobbobuooooobbbbouoobobobbooooobbbbooooobboon
gobobooooon

APRIORI O OO0O0DOO0OO0OOOOCOOOOODOOODOOOODOOODODODDOO
gobbobuooggobobooooobobbuoooobbobbuooooooboon
0000 [2,90000APRIORIDODODOOODOOOOOOOOOOODOOODODOO
gobbobbobobbdoooobobbooooooboobobbuooooobobooon
O000000000000D00D00O0 28]00000000 (disjunctive) D0 000
0000000000000 000000000O0O0O0O [24)0
gbobbbuooooobbobbotbooooobbbouooobbbbooooon
gobbobuoogoobobbodoooobobbbuooooobbbooouoboon
gbobbbuoodgbobbbooooobbbbouoooobbbboooobboo
gobbobuoogoobobboduooobobbuooobbbbuooouooboon
gbobboogobbodood

0000000000000 0000000000O0O0O000oooO Jpoooo
gbobbobuooogobbobbduooobbbboooobbbbooooooboboo
gobboboogoobobbodoooobobbuoooobbbboooooboon
O0000000000000000000000OO00O0O0 250
gobobooggobobodoooobobbbooooobbobbooooon
gbbuooobbodobbooobbuooobbuoobbooobbooobbobb
gobbobooooobobooooobbobbuoooobbobboooooboon
gboobobooboooboobbooboobboobooobobo200000
gooooo3gbobooobooobobuoobbooobboobbuoogo4bO
gobbbbbbouooooobbbbbooooooobobboboboasbbbb
gboboboooobbbebOoooobOO

5.2 0O0OOO

0000000000000 00000000000D0OO00000O0O0O (Lossy
Counting) 00000000 (9000000000000 O0O0OOOOOOOOOO
gobbobboogoooboobbbdooooobooobobbbooooobobooon
gobbobuooooobbbooooobboboboooobbbbooooobboon
0000000000000 0000O00000O000 100000000 0oooo
gbobobooooboo

O0O0StreamT 33)|0 0 0000000000000 O0OOOOOOOOOOOOO
gbuogobogobooboobogbodgbugboouoogboobouogogan
gobobooogobobuooooboboboo
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0000000000000000000000000000000 [22,34,35 00
Tilted-Time Window D 000000 [6) D000 O0O0D0OO0OOOOO0OO0OOODOODOO
gbbboooobbbuoobbboooobbbuoooobn

0000000000000 00000[20000000000000 k000OOO
gobbobuooogobbobooooobbobbuoooobbbooooobboon
goboboogoboboooobobbouooon

5.3 000000 (Disjunctive Pattern)

000000000000 (000000000000)000 I ={i,.,i},L>0
000000000 (00)S000000000000000 $1...8m,00 >m >0 0
000SO00000000000000000000S00000 (000000)
000 mOO000SOm-000000000

000000 (0O000000000)p00 tite.t, 000O000 ¢, 00000
000 «00000 [agap...am],m>0(0 ¢; 000000000000)00000
000 p=tits.tndq=viv0.0mm<n000000¢0 pO0000000 OO0
(¢CpOO0D)0001<j<..<jn,<nO00000 v 0¢t, 000000000
0 (0000000 vwCt, 000)0

v, 00000000 « 0000 ¢, =000 00000
Vk 0o [al(lg...(lm] DDDDt]k = [blbgbl] oo {0,1,..,6Lm} g {bl,..,bl}

0 5.1 “ac’ 0 “abed” 00000000000000O0Oac” 0 “fabed]” O0“bd” O
“lab]blcd]de” OO “b” O “fab)’ 00O OO “ac’d “ablled]” 00000000000
0000%b” 0 “ab)?’ 00000000000000 “ab)? 0 “ab” 000000
0ooooo

00000 S=cc..6, 00000 p=tyts..t, 00000 (match) D00t OO
000000 ¢ 0000t =a1=¢,,1<i; <mO0000 000000 t..t, O
00000 ¢yg...0, 00000000000¢ 000 [ayas...ar) 000 ay, ..., am O
000000000000 aj...a;, 000000 ¢1...;, 000000 00000
0 t..t, 000000 ¢i41..0, 00000000000

05200000 S0 ajapbsbsbsag (00O O0DO0OD0ODOOOOO SOO0OOOO0O
O00)0000000000 a0 SO 3000 (ag,a0,8) 0000000000 ab
Oo600n0 (albg,a1b4,a1b5,a2b37a2b4,a2b5)|:|DDDD [ab] O90doogno

00000 SO000000000000000000 MOOO0OO (Anti Mono-
tonicity, AM)0 D O00O000000 p,¢0000 ¢qCpO00 Mg(q) > Ms(p) O
0000000000000000000000000000 SO0000
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0000 MOOODODOO0ODO0ODO0OO0O00000000OO0O o(DO0OODO)DOOOO
0000000000000M(q) <o 000 ¢gCpO0O00 pO M(p) >0 000
Oodoooodoooooooooooodooooooooooooogoon
OO0 s20000000000000000000O00000000O00O000O00O
O00000000000000 [24]0

00000 S =s1850..6,00000 p0 ttyt, 0000000000000 0
oooooon .

H(S,p):ZVal(S,i,p) (5.1)
i=1

000 Val(S,4,p) 00000000 1,0000000000000:

S(@)0 SO i00000000 s..5, 0000400000000 a0
000s;=a 00 tyts..t, 0 SGE+1) 0000004 000 [ayas...am] O
00O0s;=a; 000 j000 (000 j=1)0[axas...am)ts...t, O S(i+1)
0o00ooo0

H(S,p)O SOO0OO0O00O000O0OODO pOD0ODOOCODOOOO0OOOOOODODODOO
gobobboogoooobbbbodoooobb pbbbbbOoOodd g
000000 H(S,q DO0O0oooooooooogooooo

D(S,p) = MIN{H (S, q)q C p} (5-2)

00000000 p0000 (nO000)0000000000000000000
000000000000000000000000000000000 S, 0000
O pOO0000

D(S,p) = MIN{H(S,p), D(S,p(2))} (5.3)

O000Op(2)0p0O0 1000000000000000OO00OOOCOOD(S,pODOO
O00000000000000 [24]0

0 5.3 SO caabbbe, p=ab 0000 H(S,p)=2,D(S,p)=20000p=acOO
00 H(S,p)=2,D(S,p)=2000000 p=[ad 0000 H(S,p) =3, D(S,p) =2
000 ((@O000000 40)0acU [ 00000 @c00000000000
goodoooobbbbboooooooooboobbbon

gobooboooboooogoboo SobooooobooobooboobooboooooDo
gobbobooogobobbooooobobbuooobbbbooooboboon
gobbbuooogobbboooobobbbbooooobbbbooooobboo
O (term frequency) DO 00 3600000000000 SO0OO0OOO0O0OO0OROO
O000pp0000000000000D000O00O Hy(S,p)OOODODOOODODO

H(S,p)

TS D = T )

(5.4)
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0000|S|0S000000000000000000000000000000
0oo0ooo0oon
Dy(S, p) = MIN{Hy (S5, p), Du(5,p(2))} (5.5)

O0000000000000000000000 Hy(S,p)DOODOODOO0OO Dy(S,p)
gobooo

54 UU0OUOUOOOOOOOOOOOOOOOOO

gbobboooobbbuooobboooobbboooobbboo

OO0: 000000000 NS, 00000 ¢,0000 €

O0: 0000 timeyn, 0000000000 (c—e 000000000
gobobooooboo

000000000 NSOOO0O0O000000000000000000 5...5:...5;...
000080008 000000NSO0000:000000000000000
D000O0ONSOO0O0 S, 000000000 time; 00004< 5000 time; < time,
00000000000000 time; 000000000000 S;,..5;,.,.. 0000
000000 S 000000000wsiz0000000000000000000
00000000000000000000000000000000000000
timen,, 0 000000000000000000000000000000000
000000000 0000000000000000000 (frequent pattern) O O
00000000000000000000000000000000000000
0000000000000000000000000000000000000C
00000000000000000000000000000000000000
00000019 000000000000000000000000000000
0000000000000000000000000000000000

gb1l: dgbudgbogboobobobobbobboobobboon
gobbbogoobboooobobooogboon

gb 2. 0ddbudgbogbgoboobobbobbooobobobobn
goboobooggn

gobobobooooobbobboooooobbboooooobobbuoooon
ebugbouogobooobooobbuoobbubbiode—ebgobboogbn
gooobog

gbogoboobbooboobooboosobuooboobboobooboboonn
gobobooogobood

l.ggbboboogobobuooaobn
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2. 000000bbbboooobobobooon
. 0bbouoooobobooogboobooon

0000000000000000000000000000000000000
0(1),(2)0000000000000000000000000 (3)0000000
00000000000000000000 (1)0000000000 000000
0000000000000000000000000000 (2)000000000
0 00000000000000000000000000000(3)000(2)00
00000000000000000000000000000000000

0000000000000000000w00000000000000000
00000000000000000000000000000 (2)0 3)00000
00000000D0000000000000000 (decay function) 000000
0000000000000000000000000000000000

W= u/\(timenow—timelast) (56)

O00 timee DODODOODOODOOOOOOOOOOODOODODODOXNODOO
O0o<Aa<L1000000000000000wO0OO0O0OOOO0ODO0ODO0ObOOO
gbobobooobbil«00

B { L (timenow — timejas < T) (5.7)

0 (timeppw — timegas; > T)

0000000000000 (unit step function) OO0 007 00000000000
oooobooobooboboboooobooobooboobobooaObOOOobODO
U0Dw=00000000000000DO0O0O0O0O0OO

5.5 OOOO

5.5.1 UO0O0OODOOOOOOOOOOOOn

NSOOOOOOOSOO0OO0O000000000D00 (candidate pattern) 000 O
OO0000DOoO00o0o0oDoD pO SOODODOOO0OO headDOODODO tail 00O
0000000000000000000O0p0 SO0000O000O0 Py(head, tail) O
OO00O00Op0O000000000O0Lst, 00000000000

list, = { Py, (head, tail), ..., P,,,.. (head, tail) } (5.8)

*) 7 Pmax

000 mexO0000000 H(S,p) D0OO0O headDOODO0O0O0O0O0OOOOOODO
Oooooooooooooboboooo SooooooDoo0ooDoo~0OOO0ODOON
-jooboboo c,oobobooboobobooog
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O0:. 00000 8
00:.n-00000000 C,
00:

n=100: SO0 100000 1-000000000DO0D0OOOOOO
ooboc,oooogn

n>100: (n—1)-000000000000000000O0R-000
gooooooobooobobooobboocc,0booooon

00o00000(r-1)-000000 p,¢00000000 list,, list, 00 n-000
O00pe0O0O000O000 list,, UODOOOOOOO

O0: 0000000 Uhsty,, list,
O0: 0000000 listy,
O0d:

1. listy, list, 0000000 Py, (tail) < Py;(head) 0000 Py, (head)d
P, (teil) 0000000000000 PO head, tail 0 0 0 listy, O
goodd

2. 00000000000000000 bsty,,O0O0O0O0OO0

list,={P,,(head, tail), ..., P, (head,tail)}

) © Pimazx

list,={ P, (head,tail), ..., P, .. (head, tail) }

)~ 4jmaz

listpg=1{Ppq,(Pp,(head), Py, (tail))| P, (tail) < P, (head)}

i

0 5.4 SO caabbbc 0O OO0O0O0OO a,bc000DO0D0OOO0O list,, listy, list. 00
oooad

list, = {Pzn (27 2)7 P, (37 3)}

listy, = {P,(4,4), Py(5,5), Py, (6,6)}

list, = {Pc1<171>’Pc2(77 7)}

0000000 b0 [a 00000000 liste, listag 00

l'éStab = {Pab1(27 4)7 Pab2(37 4)}
liSt[ac] = {F)[ach (17 2)7 P[ac]2 (27 7)7 P[ac}3(37 7)}

gooo
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5.5.2 0UU0O0OOOOO0OOODODLOOOOOOODOOO

0000000000000 000000000000000000000000
000000000 /000000 SO000000510000000000000
0000000000000 2000 (lattiee) 10000000000000000
0 Disjunctive Pattern Lattice, 0 0 DPLOOOOODPLO0O00O0O0O0O0O00OOOO
0000000 (V,E)0000VOO0O0O0O0000,E0000000 (E C VxV)
O000ODPLOOOOO0OO OO0 (reot) J00000000000000000O0O
OnO000veVOn-0000000000000(0000:f,0000:A,000
00000 timen,) 00000000000000f 00 timee, 00000000
0000000000000 0000AOODPLOOOOONODODOOOODOOO
0000000000000000000000000000[(19000000000
0000(+1)-000000 ¢ 0 v0000000000000000 e(v,v))€E
0oooon

0 5.5 5 e NSO cabebbal time =1, ¢ =01 00000DPL OO 5100000
00000000 v, 400000000 (f:0.29,A:0.0,timey : 1) 0000000
e(Va,0ja, ), €(Upv, ) 0001, 4 00000000000000000000000

£0.29, 4:0.0, time:1

£0.29, 4:0.0, time:1 £0.29, A4:0.0, time:1

[o3
£0.29, 4:0.0, time:1

<

£.0.29, 4:0.0, time:1

0.0, time:1

(2.b1c]

£0.14, A4:0.0, time:1

051l e=01000000 DPL
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Oooobo s, 0bobogbod 0000000000000 O0peC,OO0O00O
DpPLDODUOODO0ODOO0ODOO0ODODODOOODOODOODbDOODO

O0: 00000000 CC,0000 €
O0: DPL D
O0d:

00: Jv, ¢ D OO S Du(Sip) > e(Nay — Nuwe) 00000000

(X Du(Si, p), Njgst, time;) 00000000 PO v, 000000

00: 3v,eD 00 (X Du(Si,p) +wf+A>eN,) 0O0OO00v, 000
00 (X Dw(Si,p) +wf, A time;) 000 v, 000000

00: 3v,eD 00 (X Du(Si,p)+wf+A<eN,)DOOOD0w, 000
000000 (n+100)00000000

N, 00 S 0000000000000000000000000N,,, 0 S;00
O000000000000000000 Ny —wsize 1000

S Dy(S;,p) 00 N +1 00 N,y 000000000000000 Dy(S,p) 00
00000000000000000

Nani
l:Nlast+1
O0000 o 0000000000000 ttmen,, 00000000 OOO0O0O0O
O0000000o0o0o0b0boOos, 00000 time; 0O0O0O0DODO

0 5.6 0510DPLOOOOO», OOODOODODOOOOOOOOEe =0.1, Ny =3,
timenow = 3, wsize = 1, A = 0.98, 7 = 3, S Dy(S,a) = 02 00 0w = 0.98% = 0.96,
00 N Du(S,p) +wf+A=02+028+0=0480000eN,; =030000000,
00000000 (f:048,A : 0, timeny : 3)000000000000000 v O
DPLO 000000000000000000000 vjeq, e, Vaye 3000000
0o00o00oooooogDbPLOO 20000

5.5, 3 UUOUOOobooobuoobobooboood

00000 DPLOOODODOOOOOODODOOOOOO (Depth-First Search) 00O
ggboobgooboobon

o1



£.0.48, A:0.0, time:3

£0.29, 4:0.0, time:1

052 DPLODOOODOO0ODLOOODOO

O0:DPLD, 00000 o,0000 €
O0: 0goooooog F
Ooo0:

1. NULLOOOOO0O0O00O0(e—e)Nyg <wfOO0O0 1000000
oob10000b00b0obooooobo Fo0oooon

2. 0000000100000000

3. 00000000000 00Oo0o00DOon (c—eNy <wfODOO
000000 FO0O0O0ODO (20000

4. 000000000010 0000000 (2)pooogoo
. gbuooboobuooboobobbobo FOobOobODbDO

U00000 0« 0000000000000 timen D0O00000000O00DO0O
gboobobooobooboobuooboobobooboooboo
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057051000000 =05, €e=01, Ny = 1, timepgy = 2, A = 0.98, 7 = 30
0000O(—¢N, =040000000000000000000000000
000053000000000000000000 F00000000000000
00000000000000000 a000000w=098000000wf =0.28
00000000000000000000b000000wf=042000000
00000000000000

> —g)

£0.29, 4:0.0, time:1

\
/

' ~ '

~ -,
~ .
(3)
£0.29, 4:0.0, time:1 £0.29, 4:0.0, time:1
~
~

~
\\ ”
7] . .
~ ”
~ '
~ ”
([ b1c]
£0.14, 4:0.0, time:1

0 s53: DPLODOOODOOODOOOO

5.6 00

5.6.1 0OOOO0O

obogob4000b00bo0oobboi1gobooboobooboobboobd
gboobOobobooooobobboo200bb0obooboobPLOO0bDODbDODnO
gbooboboboobuooobPLOObDO0OO0bOO0bObObODbDDOO 3000DPL
obobooobobooboboobobob40b0DbPLO0ODDODbDODODOODO
gobbobooooobbobbooooobobobouooobbobboooobboon
goboboooobbbooobbobooooboo
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0000000000000000000000 (a, [ab], [able, [abe]d, [abed]e O O
O000)000000 1000000000055 0000000000010000OO
gbobbooodgbb1boo0bobbooooooboo

O000D00OD0DOOReuters-21578 text categorization test collection O 0O 0O 0O 0O OO
gbO19grooggooobbooooobobbooooobbboooooobbboo
21,570 00000000000000220000000((00O00000O0 10000
10000000000 220)0000000000000000000ODODOOOO
gobobblogoboboobbodgooooboboobbboooooooboboon
00 (stopword) 00000000000 O0ODO 36000000 0O0OOOOODOO
goboboooobbbuogoobobosiobbbouooooobod.
shower continu week bahia cocoa zone allevi drought earli januari improv
prospect temporao humid level restor...

00000004 0000000)MN0ODDOCCOCODO 100(OODOOOO),L.00,(00
00100),098(100000005),091(1 000000050000

O s51: 00000000

opoo@][1]2]3[4a]s5]6][7]8] 91011
OO0 ([day] | 0[5 [ 7 [11][1al15]19]21] 25 | 26 | 28
Ofday] | -5 [2]a][3]1 a2 4] 172

0 1213141516 17[18]19] 20 | 21 | 22
00 [day] | 3234 [36]40|41[46 9596 113|235 | 236
Ofday] |4 2241549117 [122] 1

5.6.2 0000

0010000000 €O 0.0050.008 0010 0000000000 A0 09800
00000000200000000500000000DPLO0OOOOOOOO00
000000000 540000

002000(1)0000e (2)000000000000,(3)000000000
000 DPLOOOOOOOOOOOOODPLOOOOOOOOOOO00000O00O
0000000000000000(1)000000000000000050000
DO0Oe O 0.005,0.008,0.0100000000000(2)000e00.008000000
000000000000 25,50,10000000000000(3)000000000
000000050 006000080000000000000005.2,05.3,054
00000000

o4



Excution Time [msec]

£=0.005(10"-1 scale) — — &£=0.008 - - - -

100000

90000

80000

70000

60000

50000

40000

30000

20000

10000

0

1050

1300

Number of Articles

Us4: 000000

U052 e000000O0ODOOO

1550

1800

2050

A 1.00 1.007
€ 005 | .008 | .01 005 | .008 | .01
oo 0] 1301 | 461 | 258 | 1360 | 483 | 275
o0 0] 1579 | 614 | 364 | 1368 | 530 | 316
o0 0] 1125 | 400 | 223 | 1206 | 425 | 241
0000 [sec] | 1041.1 | 67.8 | 36.2 | 1054.3 | 66.8 | 36.9
A 0.98 0.91
€ 005 | .008 | .01 005 | .008 | .01
o0 O] 1388 | 487 | 281 | 1453 | 521 | 296
o0 O] 1230 | 486 | 289 903 359 | 223
oo O] 1233 | 429 | 247 | 1293 | 462 | 261
0000 [sec] | 929.1 | 61.2 | 36.1 | 738.6 | 56.5 | 35.7

95

£=0.010




gs3:0b00b0b0oboobooboobooboon

A 1.00 1.00-
ooooo[@o]] 25 [ 50 [100] 25 [ 50 | 100
00 0] 2597 | 461 | 172 | 2618 | 483 | 187
00 0] 1450 | 614 | 266 | 1328 | 530 | 221
00 0] 2494 | 400 | 134 | 2524 | 425 | 156
0000 [sec] | 224.7 | 67.8 | 48.3 | 239.1 | 66.8 | 50.7
A 0.98 0.91
ooooo[@O]] 25 [ 50 [100] 25 [ 50 | 100
00 [O] 2626 | 487 | 188 | 2643 | 521 | 203
00 O] 1210 | 486 | 196 | 1024 | 359 | 124
00 0] 2532 | 429 | 158 | 2549 | 462 | 172
0000 [sec] | 208.9 | 61.2 | 44.3 | 196.4 | 56.5 | 39.4
054 20000000000
A 1.00 [ 1.00; [ 0.98 [ 0.91
00 (O] | 461 | 483 | 487 | 521
00 [O] | 614 | 530 | 486 | 359
00 (O] | 400 | 425 | 429 | 462
0000 [sec] | 67.8 | 66.8 | 61.2 | 56.5
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OO03000000b0e0o000000000DOOOODOOIOOO0DOOODO A
gosuobooobooboobosobobboboboobobPPLbOO0ODbOODbDO oU
0.005,...,0.010(0.001 0 O), 0.015,0.020, 0.030 DO COOOOOOOOODOOOOOO
gobobooooboboggssbogn

O s5: 000o0obooouogn

o 1005 [ .006 | .007 [ .008 [ .009 | .01 [ .015 | .02 ] .03
OO [msec] | 47 | 46 | 32 | 31 | 31 | 31| 31 | 31| 16
00000 | 101 | 101 | 72 | 51 | 39 [ 37| 7 | 5 | 2

gb4b000d0ddbegooosuogdnbeegooooononbbboooon
goloodboooooogoboaxbloobooroboooboooooboobPL OO
00 (000000)0000000000000o0ooO0o0oooO0o0oOoooOoo
gbobooboboboob3otgbobboboDbPLObDO700L0ODPLODO
gobbobuooggobobooooobobbuooobbobbooouooboon
0.5, s.60 0000000

—— A =1.00(Candidate) — — A=1.00(Frequent)
140 - - - - 1=0.91(Candidate) — - - 1=0.91(Frequent)

Number of Candidate / Frequent Patterns

100 600 1100 1600 2100

Number of Articles

O s55: DPLODOODOO0ODOO0ODOOO0

5.6.3 U0

gooooooooobooil1bgboboboboooobooooobobogoon
b ebDbO0O000O0oOoObDObODO0O0O0OOUoOobbObODbbOOUen 20

o7



O s6:00000000O0O0O000O00ODO

ooog | 0] 7 14|21 28|35|42]49 |56 |63 |70
A=1.00 | 37|37 |37 37|37 |37 |37 |37 |37|37|37
A=1007,({35[ 00|00 [O0O]O0O[O]O0O]O0O]O0]O0
A=098 | 37312018 8 | 7| 7|6 |5 |4]2
A=091 |28 7|2 0,000 ]0]0]O

gbobogg2.7rogbobogbobooboboobobooboboboobo
00000000000 (00oo3000)00DPLOOOODOOOOOOODOO
0000000000000 (2060000 22000)000000000000O0O0OO
gbobboooobbbuodbbebbbooobbbuoooobn

00200 DPLOCOOOOOOOODOOO(1)DDO00e000DODOODOOOOODO
eJ000000ODO00ODO0ODOODOODOOe0 2000000 N0 11 00000D00ODO
02880000000 (00,00,00000000000)04.7400000X0
0910gbupobg207y0U0bbO0ObO0O46800000D00O0DLOODOODODODE
gbobbobooboobooboobobboboobooboobo

(2)000000000D00000000D0000000000000OOOOO™
obobooobooooboboobo4b00o0ob ax0looobobobOonD4es 00O
OOoboobobo1300nboooaxbooooonoonD4900000000 1250
gbooboboboboooobooobobobooooobobo bPLObODbDODOO
gobboogoobbbuooobbboooobbbuoooobboboo

(3) 0000 AN000000O0O00O0ANDOOO0DODDOODOOO0DOODODOODOOOOOD
Ooooooooooooooooooooooboboobooboobobooooan
gbobobooobobobooboooboboooboboooopbPLOObObOODO
goboboooobbouoobbobod

ob030b0oobobPLO0O0ODb0OO0DOODOODODO0ODbDODDOODOODOD o
ggggooooobobobbobbbbbbbbbbbbbbbbbbbbiobe D6
0000000290 000000000000000047 msec]00000OOOO
gbobbuoooobbobbbooobbboooobbbuooobobboood

obo4000DPLODOOOOODODODODOOOODLDODDOOOODDDOOOOD
ooboooboooobooboob aObboobbooboboobooooono bPLO
000000000000 AD1LO00DDODDO 28%0XA0091 00000 17 %00
ooooooaxbOO0oO0obOOobobOobOobOobobOobOobOobDOobDobooboobOon
goboboooogn

OOooooobooooboooooabo9orgoooonDieoco0bOoonDoooOog
Oooooooooooooooooooonoonoonoonoooboosedng O
gbobobooboboobooboboobobgorogb 21boboooboOoDo
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000000 ((00)0D0000000OAND 098000 84 %0 54%0X0 091000
25%0 0%0000MN0 1.00,007000000000000D0O00000O00O0OOO
gbobbobuooogobobbooooobbbobuoooobbobboooooboon
goboboooooboboooobobboo

gobbbuooooobbobooooobbbbuooooobbobbooooon
gbobobobooboobooboboboaoobobobobboobooboobo
gobbbuoogobobooooobbbbuoooobbbbouoooobboo
gboboboogdgibbedooos,bbogoobbboogooiooboooonbon
ODbPLODO0ODOOODsOOOIO0DOO0ODOO0DDOOODOOODLOODOODbO
0000000000000 00081 %00000000000 130000000
OooooooooooabloobbOboOoOonDOoOnDO CoverDOODOOOCCover
goboboboooggn

O00AOOOO0O0oOoooo (ooooooo)

C _
overl ] =y T000000000000 (10000000)

x 100 (5.10)

gs70opoooog220b0b0bobuoboooooboboboboobobg
A00000000000DO0OD000000000ooOo091DOD0ODnO 333 %00
gobbobbooggoooobbobboooooobobobboooooobbon
gobboboogoobobooooobbobbooooobbobboooooobooo
gobbobuooogobbboooobobbbbooooobbbboooooboon
gobobooooobboooooon

gboboogslibougobbuooougbbogg1seobbobogobbooon
gobbobooooobobbodoooobobboooobobobboooooboo
gboobooboboobi1vooboobOoboOobgssuboboboooobo
A0 100, 000000000 17000000220 00000000000 214 %
gobbbuooooobbbbuooobbbbuooooboboboooooboo
goboboooobbbuoooobbboooooboboooobobbod

5.7 UOU

Ooboobobooooboooobooogo bPLODOOOOODPLODOOODOO
gobobobuooooobobobooooobobouooobbobboooobboon
gboooobbbbbdooodoobbbbooooobobbbbooooobboo
gobbobooogobobooooobobbuoooobbobbuooooboboon
gbobobobooboboobobuoobobooboboooboobobon
gbobbooogbbbuooobbboooonoboboood
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05700000000 (22000)

Cover[%] | said | mln | dir | pct | year | billion | campani
A:1.00 | 100 | 100 | 100 | 100 | 100 100 100
A:1.007 | 773 | 773 | 773|773 77.3 | 100 7.3
A:098 | 909 | 86.4 | 773|773 | 727 | 40.0 7.3
A:091 | 773 | 63.6 | 63.6 | 45.5 | 18.2 6.7 18.2
Cover[%] | bank | share | ct | net | loss | sale 00
A:1.00 100 100 | 100 | 100 | 100 100 100
A:1.00; | 615 | 77.3 | 77.3 | 77.3 | 100 100 78.6
A:0.98 0 72.7 | 7731500 O 33.3 67.1
A:0.91 0 182 1455|136 | O 33.3 33.3
058 00000000 (1700 O)
Cover[%] | said | mln | dir | pct | year | billion | campani
A:1.00 | 100 100 | 100 | 100 | 100 100 100
A:1.007 | 100 100 | 100 | 100 | 100 100 100
A:0.98 | 100 100 | 100 | 100 | 94.1 | 40.0 100
A:0.91 100 | 82.4 | 82.4 | 58.8 | 23.5 6.7 23.5
Cover[%] | bank | share | ct | net | loss | sale 00
A:1.00 | 100 | 100 | 100 | 100 | 100 100 100
A:1.007 | 100 100 | 100 | 100 | 100 100 100
A:0.98 0 94.1 | 100 [ 64.7] O 33.3 82.6
A:0.91 0 235 | 588|176 ] O 33.3 44.6
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el UUUUOUOOOOOOOONONO
Jooobobobood

gobbobooooobboboooobbbobuooooobbobobooooon
(Lossy Counting) 0 0 0000000000000 O0OODOOOOOOOOOODODODO
gobbobuooooobobooooobobobbuoooobbbboooobbon
gobboboogooboobooooobobbooooboobobbooooooboo
gobbobuooooobobooooobobobooooobbbboooobboon
goboboooobbbuoooobbboooobboooobboboooobobo

6.1 OO0

00000000000000000000000000000000000000
00000000000000000000000000000000000000
[12,17]000000000000000000000000000000000000
0 (sequence data)]0000000000000000000000000000O0
00000000 (370

0000000000000 WebhOOOOODOOOOOOOOOODOOOOOOOO
00000000000000000000 (datastream)000000000000
0000000000 [400000000000000(1)000(2)000@)00
0000000004 O0000000000000000000000000000
00000000000000000000000000000000000000
00000000000000000000000000000000000000
00000000000000000000 19, 14]0

00000000000000000000000000000000000000
00000000000000000000000000 (news stream) 100000
00000000000000000000000000000000000000
00000000000000000000000000000000000000
00000000000

00000000000000000000000000000000000000
000000000000000000000000000000000000000
00000000000000000000000000000000000000
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00000000000000000000000000000000000000
00000000
APRIORIODOOOOO0O0O0000000O0OOOODOOOOO0O0000000O
00000000000000000000000000000000000000
00 [2,90000000 (disjunctive) 0000 00000000000000000
000000000 [24)0
0000000000000000000000000000000000000
00000000000000000000000000000000000000
00000000000000000000000000000000000000
00000000000000000000000000000000000000
0000000000
0000000000000000000000000000000 (100000
00000000000000000000000000000000000000
00000000000000000000000000000000000000
00000000000000000000000000000000000000
250 000000000000000000000000000000000 [26)0
0000000000000000000000000000000000000
00000000000000000000000000000000000000
D0000000000O0O00O0000APRIORIDO0O0000000O000OOOCO
00000000000000000000000000000000000000
00000000000000000000000000000000000000
000000000 [16)0
0000000000000000000000000000000000000
00000000000000000000000000000000000000
00000000000000000000000000000000000000
00000000000000000000000000
0000000000000002000000000003000000000
00000000000000000004000000000000000000
000000000000000000000000000000000000005
0000000000600000000

6.2 0U0OOO

0000000000000000000000000 (320000000 0o0Oo
O0000O000000o0o0ooooooooCoOo0oU00UU (Doo)oboooooo
000 (000)00000000o0ooO0O000D0obOooO0ooUoooooooo
gbobbobuooooobbbbooooobbbbuoooobbbboooooboon
gboobdbogbooboobobboboobboboobuoobooboooo
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gbobbobuooooobbbooooobbbooooobbbooooobboon
goboboooooboboooobooboooon
gobbbooooobbobooooobbbbuooooobbobbooooon
000000000 sub+super 000000000 [42]0000000000000
gobbobuooogobbbooooobbbooooobbbbooooobboon
gbbgobbooboboboobbuooobbuooobbuooobooobbooobon
gbbugoogobbuooobboobbooobboobobboobbooobb
gbobobooogbobobooggboboooobobuooooboboobod

6.3 000000 (Disjunctive Pattern)

000000000000 (00000 oO0o0Do0D)0oo0I="{i,.,ig},K>0
000000000 (0oD)S000oooooooooogdg sp..sm,o00>m>00
ooosoOoOoobooobooooboooooooDood

000000 (@DODO0000oooD)p00Hht,.t, 000000 ¢, 0000000
0 «O0000¢%..44, 0000000 [a1a2...a,),m>0(0 ¢, 00000000000
00D000D00000000)00000000 p=tts.talq = v109.0mm <n 00
0000¢0 pOOO0O000D 000 (¢Cp000)0001I<j<k<..<m<I<n
oo« 0¢ 00000000000y, 00000000 ed00O0¢ =000
000000000000 a0vg...vp, 0 00 [aras...a,,) 000 0¢84 = [bibe...b)]
000 {a1,..,an} C {by,.., b }0

0 6.1 “ac” 0 “abed” 00O O0O0O0O0O0O0D0DODOODODO “lac]” O “labed]” OO “bd”
0 “[ablbledlde” 00 “b” O “[ab]” D00 DO “ac’d “[ablled]” 000D DOODO
O00000%b” 0 “ab? 00000000000 0O00 “ab]” O “ab” 0000
guoooooog

00000 SO000000000000000000 MOO0O0OO (Anti Mono-
tonicity, AM)D OO OOO0000O00O p,q 0000 ¢gCpO00 Mg(q) > Mgs(p) O
ododooooooodoououoooooooooooooboooouoogon
O0000000000000000000000000000000 [24]0

00000 8= 8189500000 pO t4t..4, 000000000000000
ogoooooo .

H(S,p):ZVal(S,i,p) (6.1)
i=1
000 Vel(S,,p) DOODO0O0000O 1, 000000 0000000: S0 SO
odoooood s;...s, D000 00000000 eO00O0Os; =a U0 tats...t,
0 S(i+1)000000t.tm 000 [aras..an) 0000s;=a; 000 jO0D00 (O
00 j=1)0 [asas...amlbmsr-tn 0 SGE+1) 000000
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H(S,p)O SOOOOOOOOODODOD pO0O000O0O0O0O0OODOODDODDODODOOODOO
O000000000000000 pO00000O0O0ODO¢OODODODODO H(S,qODOO
O0000000ooooo0oU00UoUooDoOpDOOD00 (nOOO)ODODOODOO
gobobooooobbooooboboooon

D(S,p) = MIN{H (S, p), D(S,p(2))} (6.2)

0000p(2)0 p00 1000000000000000000000D(S,p)000
00000000000000 [240
00000000000000 SO0000000000000000000000
000000000000000 (term frequency) D000 360000000000
0SO0000000000R00000p000000000000000000
H,(S,p) 0000000000
H(S,p)

H,(S,p) S= (=1 (6.3)
0000|S|0S000000000000000000000000000000
Oooo0ooo0o

Dy(S,p) = MIN{H,(S,p), Dw(S,p(2))} (6.4)

O0000000000000000000000 Hy(S,p)DOOOOOOOO Dy(S,p)
gooogo

0 6.2 SO cabebba,p=ab 0000 H(S,p)=D(S,p)=10H,(S,p) =D =
014000000 p=lac 0000 H(S,p) =3, D(S,p) =20 H,(S,p) = Du(S,p) =
0290000

6.4 U0OOO

6.4.1 0O0OOO

gbobogbodbbuogobbogbbooobbuooobboobbbooobn

O0: 000000000 NS, 00000 o,0000 €

UO: 0000 timen,, DO0DDO0O000000 o 0O0O0ODOOOO0O0OOOO
gobbbuooooboo

OOoOoo0ooooonNSOOOOOOOOOoOOoOOoO0O0b000000a0 5...5;...5;...
oooos;, obos,0obooo  NSODbUO;0D0000bO0obobooboobooboo
S;000000000 time; 0000¢ <000 time; <time; 00000000
OO00oODOume, DOODOOODOODODOO S; S, ggboooodgoboo

19 ) Mlwsize
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OO00O0D0O S, 00000000 0wsize 00000000000 Owsize OO
gobboboogoobobooooobobobboooobbbboooooboon
U timen O UO0O0O0D0OD0ODO0O000OOUOO0O0OO0O0ODOOOO0O0c00O0O0DODO
0000000000000 (frequent pattern) 00 0 O

6.4.2 0OO0OOO0O

gbobobosgobbbouogobbbuoobbboooonobobboooonbon

gobbobooooobbobouoooobo
gobboobuogoobobboooobo
goboboobooogn
gobbbuooobobbooodgbbobod
gobbobouogobobbooogbobobod

ook W =

0000000000000 00000000O0O0ODoDDoDOo0o0oooooo0O (1Hoo
(4000000000000 000ODOO0O000ODODODOOO )DOoOobooDoDoOo
oo0oooooobooo

(H)OOODODODO0DODO0DO0000O0O0O0O0OmOOOD0OO0O0OO0 eOODODODOOOO m-
000000 (candidate pattern) 0 000000

(2) 0000000000000 0O0O000OOO0O00OOOO0ODO0OOOOOD
000000000000 (DooDO)000000D0oooDoooDooooOooOoO
00000000000 000OO00DODOO00DbOO00bOO0o0OO0o0obOoOoDDbOOoDDOOo
O000oo0ooobooobooboooobooboooooobooobooooobo
0000000000000 O0o0obOOo0obOooDbOon

000@B) 0000000000000 000000N0000000ooooooOoQ
00000000 (49oooooo

(4000000000 /000000 SO0OD0000e.10000000DOO0OO
000000000000002/000 (lattice)000000000000O0OOOO
O Disjunctive Pattern Lattice, O 0 DPLO O OO ODPLOOOOOOOODODOOOO
0000000 (V) 0000V OoOooooooo,EO00D00000 (E C VXV)
OO000ODPLOOOOODOD OO (reot)U0ODODOOO0ODODODOOOODOODOO
000000000 0veVO-000000000O0300((QOOO:f,000
0:A,00000000:time,) 00000000000000f 0O time,e 0000
0000000000 DO00DO00DLO00DLO0O0D  AODDODDPLODOODO
O000o0ooobobooboobooooboobooboboboobooboooobo
O0000(M+1)-000000 o 00.0000000000000000 e(v,v)er
oooooog
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0 6.3 S € NS U cabcbballtime = 1, ¢, = 0.1 DO OOODPL OO 61000
0000000v, yOOOO00000 (f: 0.29,A : 0,timeqy : ) 0000000
e(Va,Via, 1)), €(Vb,Ve, ) D0 0w, v, 00000000000000000

root

a b (o]

f:0.29, 4:0, time:1  f:0.43, A:0, time:1 J{ f:0.29, A4:0, time:1

[a, b] [a, ] [b, c]
f:0.29, A:0, time:1 | :0.29, 4:0, time:1 )| :0.29, 4:0, time:1

[a, bl c
f:0.14, A:0, time:1

O 6.1: e =01000000 DPL

00 (40 ()000000000000000wODOO0O00O0O0DOODOOOOOO
gboboboooboboooboobobobooobbooobobPLO0bOODO
00000000000 (decay function) 00 0000000000000 OOODOO
gboboboooobboooobbbod

W= u)\(timenow —timergst) (65)

000 time,y DODPLOODOOOOO0DOOOODDOOANDDDOODO<A<I1
0000000000000 wD000000000000000000000 «w0O0

u— 1 5 (Zf t?menow - tl:melast < T) (66)
0, (if timepow — timeygs > T)

0000000000000 (unit step function) OO0 007 00000000000
OooobooooooboooooooooooobooboooooaObOObOObOOO
Ow=00000
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643 UO0O0O0OOOOOOOOLOOOOOOOO

NSOOOODOObO SOoooobOobooboooobobbooooooobooo
Op0 SOO00O00O0O ReadDD0 OO0 te! DOODDODOODOODODODOO
O000000p0O SOOO0OODODODO 200 (head,tail) 000000 pO0O0OOO
000000 kst, 00O0O000O0O0O0OO

list, = ((head,,,taily,), ..., (head,, , tail,,)) (6.7)

AhO0000000 H(S,p) 00000 head,, < tail,,1 <i<hOOOO00O00000
nfulafuls

000000000000000000000S00000000000000n
0000000000000 000000000 --00000000C,0000
0000000000

O0:00000 §,000000 €
O00:.»n-00000000 C,
OOd:

n=100: SO 100000 1-000000000DO0DO0OO00O0O0OO0
O00000e,DbObO0OObOobooc,obboonboo

n>100: (n—1)-0000000000000000000R-000
gbbogobuogbbooobudbboudb eeobugboo
c,0ooooo

0000000 -1)-000000 pg00000000 list,, list, 00 n-00
0000 pge0O0000000 list,, 00000000OOst, 00 tail, O list, 00O
head,, 000 0000Opg O head,, 00 tail,, 000D0000000000O0Opqg 0O
0000 headyg,, taily, O O head,,, tail,, 000000

O0: 0000000 lst, list,
O0: 0000000 listy,
Ooo0:

1. listy, list, 1 0 000 OO tail,, < head,; 0000 heady,O tail,, 00
O00D0O0OD0O0DOO headyy,, tail,, 000 list,, 000000

2. 00000000000000000 hLst,,OOOODOO
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0 6.4 SO cabcbbaDODOOOOOMO ab,cO00D00OOOOO list,, listy, list. 00
gogd
list, = ((2
list, = ((3,
list. = ((1,
00000000 a0 [ac 000000

) (7,7))

), (5,5),(6,6))
): (4,4))
0

O listy, list[ac] oo

?

2
3
1

liStab - <(2’ 3)>
liSt[ac] = <(17 2)7 (27 4)7 (47 7>>

gooo

644 0O0O0O0OODOOOOOOOOOOOOO

Oo00o00ooo ¢, 0000bodbopoob0b00b00oboOobooboooooon
00000000000 00000 Pos = {Pposs - Ppos, }» N€G = {Dnegy» s Pnegn (1,0 >
0) 0000000000000 O00 L=(Pos,Neg)yODODOO

gdododooooboduotuodoooooooououooooooood
gooooon

Od: Doodooooo ¢, 00o0bd0o0onD L,00b0000on
thnew

Ob0: 000000 We,,00D00OO00O0OOO L

0d:

n=100: (1), 0000000000 LODOO0OOOO0OOOOOO
gboobdPoes, Neg, LOODOODOODODOODOO
(2) 000000 W, OODDOD0O0O0O0D LO0O0O0O00 thye 00O
gpoooboob Looooon

n>100: (1) C,00000000000ODODODODDODODODOOOOOOO
goooogbobobooooboboboboobwe, 0b0ob0

n=100000000000000C,000p00000Pos 000 NegUO
00000200000 sem(z,p) 000000000 0ODOOODOODO(6.8)00
Kullback-Leibler(KL) D0 000000 Prob(p) D00 Prob(z) 00000 p 00
goooood
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00 (6.9)00 p0O Pos, Neg 0O 0O OO sim(Pos,p), sim(Neg,p) 00 00Op0O L O
0000 sim(L,p) 000000000(6.100)00p00000 w, 00000 thnae,,
O0bDDOO0o00o0obo0oobooooDbOo0boDthn, OOOODOOODOOOOODO
oooodooooo tth, booooooobooooobbibtw, 0000000
didddpbbbbdoooouooobobbbbbbboooooao

sim(L,p) 00000000000000000 thye < the 00000000(6.11)
U000 PosOUOUOUO Neg D pUUOOoOoooobbobuoooobn

Prob(z)

sim(z, p) = ZProb(x)log(W) (6.8)

sim(L,p) = MIN{sim(«, p)|a € L} (6.9)

1+ thmamue ( sim(Pos,p)—iZ-sim(Neg,p) )

(if sim(L,p) > thye)
1 + thmag,, (1 — sim(Pos,p)) ,

_ 6.10
W (if sim(Pos,p) < sim(Neg,p)) (6.10)
11— thmarpn<]- - szm(Neg,p)) ’
(if sim(Pos,p) > sim(Neg,p))
pO Pos 000 ,(if 1 <wy <1+thm,,) (6.11)
p0 NegOODO ,(if 1>w,>1—thpa,,) '

6.4.5 UUOOOOOOO

Ooo00O0O0O0O0 ¢, 0000000000 W, ODODOODODO0OODDO e 00O
000000000 FO0D00OO0C, 000000000 0000000000 éeg
oooowe, Ooobbotbw, 0100000000000 0O0000O0O0OCO0O FO
FOOOOOO (Recall) pfO0DO0O (Precision)y 0000000000

U0 e 0000w, >1000000

p= w,>1000000

OO0 ey 0000 w,>1000000 (6.12)
- 00 ex 00000000

F = 260

T Bty

000 FOODOODOOODOOD ¢ 000000000000FO00000000
OewDen000000000000000000O0OOOOO0

O 000000 We,, UUODODODO e, 0000OO rate, 1OOODO
O loop

OO: 000000 e€qpt

0o:
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n=100: (1)000000 0600 %% 00000000000
Oloop 00 FOOODOOODO
(2) 00000000 FOOOOFOOOOO000 € O €0 000
00000

n>100: (1)n=100000e, 000000

rate U e,y DOOUOOOOO0O e UOUOODOOOOOOOOOOOOOO0OOO0
loop OODOODOODOO0O0OODOODODODOOOOODODOOOrete000ooOnO
loop 0000000 e DOOOOODOOOODO

646 UU0OOUUOOOOOLOOOLOOUOOOOOOODOO

ooooo s;c0obooboo--0O00000O00O0OQO0OO0OOpeC, 00000
DpLDODUOO0O0ODLOOODOODODODOOLDOODLOODbLOODO

O0:00000000C¢C,, 000000 We,, OOODOOO eppe
O0: DPL D
Od:

O00: Jv, ¢ D00 wy, Y. Dy(Si,p) > €pwsize 00000000 (wy, > Dy(S:,p),
Niust, time;,) 00000000 DO v, DODOO0O0O

00: 3, €D 00 (wy X Dul(Si,p) +wf +A > €puNog) 0000 00,0
0000 (w, Y Du(Si,p) +wf, A, time;) D00 v, 000000

O00: Jv,eD OO (w, > Dyp(Si,p) +wf+A < eppNoey) D000 00,0
00000000 (n+100)00000000

Ny O S 0000000000000000000000000000 N, O (S;0
00)00000000000000000 Ny — wsize 0000

S Dy(S;,p) 0 Nt +1 00 N,y 000D0D00000000000 Dyu(S,p) 000
0000000000000

Nay

> Du(Sip) = > DulSi,p) (6.13)

I=Njgst+1

O000000000 o ODO0OD0OD0O0OD0O0O00 timeny, O0OS;, 00000
ttme; UOUODOODDOOOOOOOO
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06.50610DPLO0OOD v, 00000 Depy = 0.1, Ny = 3, timenow = 3,
wsize = 1, A = 098, 7 = 3, > D,(S,a) = 0.2, w, = 1.5 000w = 096, 00O
Wa 3 Doy (S, 1) + wf + €opeA = 0.58 00 00 €pNay = 030000000, 00000
000 (f:0.58 A:0,timeny :3)0 0000000000 0DPLO 0000000
00000000 vpq, e vese D000000000000000000 DPL O
0e620000

U0 62 DPLODOO0ODOO0ODOODOO

6.4.7 UU0OUOUO0OO0OOOOLOUOOOOOObOOO

DPLDOO0O0O00D0O00O0O0O0OO0ODOOOOOOOOO (Depth-First Search) 0O
O00000000000Nu <wf+e,A00000000000000000O
oooboob 000000

DU0D0000000d0D e, OUODO0D00OD0D00000000000000 €t
gbobobooogbbbuooodbibibUe U0 e -rate 000000

0 6.6 061000000 =04, eopr =0.1, Noyg =1, timepon = 2, A =0.98, 7 =30
O00d000¢N,,,=040000000000000000000000O00O0O0O0O0OO
de30000000O0ODOODODODO0O0O0O0O0O FOODDODODOUOODOOoOoOoOoooono
00000000000 a00000Dwf=0280000000000000000
O000bp000000wf=0420000000000000000000
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[ a | (1)
:0.43, 4:0, time:1

\\s
~

Se
~
S
~

~
S~

=
f:0.14, A4:0, time:1

063 DPLODOODOOODOOO

-
-
-
-
-
-
-
-
-
-
-

6.5 U0

6.5.1 UOOO0O0OO

gbooboo3bodboboooboiliboobobbboobboobobuoobnboboo 20
00o0o0oo0oooboooooobPLOOODDODOOODDLOODOOO30DOODO0ODODO
goboboooobbobdobPLObO0OOUOUbbbOOOUObDbbOOOO

00O 0O O Reuters-21578 text categorization test collection 0 0 000 00O0OOO
gooobooisrbogobooodbobooobuooobbooobboog21,5780
0000000002200 00000 (00000000 1WOODO 100000000
00220)000000000000000D0OCOO00O00OODDO1IODOOC0ODO0
O000000000o0O00o0O0o0oooooooooooDedboDoOoOO{“CO7, ¢
oooo”, “007,“000”,“0000”,“0007}00000000000 5000
00 (00000)00000000ooooo v 2%0000 154400000000
O0007’0007000000002.8%0000656000000000000000
(stopword) 00D O00O0D0D0O0O0ODOOO 360000000 6100000000
gobobbode2000bbboooobO.

00000000000 163360000 (0)000DO0D0OOOOO0OOO0OO0OOOO
O000000000000000000000(a, [ab], [ablcO0O0O0O0O0)0000O
00 100000000000

O000000000000000000000000000 Pos = {year, compani,
bank, share, net}0 00000000 Neg = {said, mln, dlr, sale, pct, ct} 0000
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Pos 0000 bank, share 000D O0O0O0OO0OO0OONeg 00 saidd000OO0OOO0O
000000000 0dlr,pet 00 0000OO0ODOO0O0OOODODOOOOODODODO
oooooo

0 6.1 “00’0000D0O0OOOOn

shr loss 51 ct loss ct
net loss 7041000 loss 467000
rev 138 9 min 131 4 mln
12 month
shr loss 64 ct profit 46 ct
net loss 8843,000 profit 63060000
rev 558 9 mln 556 7 mln
note: net loss 4th qtr 1986 includ charg
restructur 2 6 mln dlr tax 19 ct share
1986 net loss includ tax special
charg 2 7 mln dlr 20 ct share

6.5.2 0OU0OOO

00100000000 170000000 Oe O 0.0025, A 0 0.980 wsize 0 1000 0
thyew 0 0.10th,, 0 030000000000000000000000000000
0000000000000000000000000000 (KL+FOO0)0000
00000000 (noned0)0200000000000000000KL+FO0O00
0 thmazy, O 10 thygg,. O 507oop 0 10000 Orate 0 1.2000000000000
0000 000030000000000000 100006300000000000
0D000000000000000000

00200000 100000000000000002200000000 DPLO
000000 (00000,00,000000)0000000000000KL+FO
O0none000000000000000O000C0(KLOD)O 300000000
00000640000

00300000 10000000000000000 1700 00000KL+FO
D0KLOOOnone 000000 DPLOOODOOOOOOOODO o0 0.003000
0000000000000 000000000000000000000 30000
0000 Cower 00000000000000000000000O0O00 DPLOO
000000000000 Cover O (614)000000000000650000

gbo2000000000000000
Cover|%] = 30 x 100 (6.14)
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06200000000

ooo@] 123456789 10]11
OO0 [day] | 0|57 |11]1af15]19]21] 25 ] 26 | 28
oo @] [13]15[11]20]20]14|16]27] 33 | 10 | 16
0000 (0] 35|37 (32(31(36(36|27|33] 12 | 34 | 34
00 [0] 18|25 22|24 (20|17 |24|24| 17 | 25 | 22
000 [d] (1113 (36|14 (17|15 |17 [13| 5 | 18 | 16
DoOo0O (O] 22]20(27]10(25(23/26[28| 7 | 20 | 21
000 (0] |[32]19 14|28 |26(30 |29 |28 42 | 32 | 30
ooo o] [12]13]1af15]16]17[18][19] 20 | 21 | 22
00 [day] [ 32]34]36[40[41]46[95] 96113235 | 236
oo @] [1o0]23]14a[10]10[36[17[20] 24 | 19 | 12
0000 (0] 33]28 (31|21 |35[28|44(29/| 38 | 18 | 38
00 [d] 24|16 [23[11[19]24|20(15| 25 | 31 | 25
000 [d] [13]10(23]10 17|14 |13[10| 15 | 14 | 11
0000 (O] 17|24 (15[ 1224121419 14 | 26 | 34
0o00[d] | 38]22(23|55|27(30|30(36| 34 | 30 | 21

0 63: 00000000 100 (17000)

ao KL+F none
1 || compani(17.1) said(39.7)
2 share(16.5) mln(22.0)
3 year(15.8) dlr(18.0)
4 1(15.7) [said, dlIr](16.8)
5 | billion(15.5) ct(15.6)
6 net(13.9) [said,mln](14.3)
7 shr(13.6) pct(14.1)
8 bank(13.3) [mln, dlr](13.2)
9 loss(11.3) [said, pct](12.9)
10 april(11.0) compani(8.59)
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064 DPLOO0ODOOODOODO

0o KL+F KL none

00 [O] 3045 3092 2644
00 [O] 1920 1943 1781
00 [O] 2729 2772 2368
0000 [msec| || 192888 | 190609 | 45999

065 000000 DPLOOODO

0o KL+F | KL none

V.S. KL none | KL+F
Cover[%] 100 | 43.3 | 43.3
ooood 690 722 417
oo0oooono 43 43 30
DPLOOOO [%] 6.23 | 5.96 | 7.19

6.5.3 U

gobbobooboboogbool1obbuoooooobbobbooooooon
Obooooobooobobode300U0KL+FOUODOO compani, shared 0O OO0
gbobboooobbboodboobobbuoooobbboogn

ge2000“Cb0O0"dbb0bboobbOol1b0bboobOos3iogooooon
O00D000bO0OO0compani DO OO OOOOOOODO”, “007’000000O0O
000000 8O0210000000KL+FO0DOO0O0OOOO0DODOU bank, share
gobbobuooogobbbuoooobobbbouoooobbbbooooobboo
gbogooboboooobboboooobobobooon

Ooooooboob KL+FOoooooooooboooooooooo e6.10 <O
O0’0000000000000000000 netd share(D0)000O0O00OODOO
00000 lessO shr(D0)00O0O0OO0OO0O0OO0O0OO0U0DODODODODODOODODOODOOOO
gobboobbobbdoooobobboooooobobobbooooobobooon
gobbbuoogobbboooobobbbooooobbbbooooobboo
gobooo
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ob2000000000000 DPLODOOOOODODOOOODODOOOOODOD
noneJ 000000000 DOO0O KL+ KLOODODOODOO 42000000000
UOOKL+FUOOO KLOOOOOOOoooog20b0b0bbobobobooboDoo
goooboooobooboobboobobooboobobobDboKL+FOODO KLO
0000000000000 00000KL+FOODOOO0O 1.5%000000000
gboobobooboob bPLObDOODOODOODOO

gb3obobogbooboboobobboobooboobrPLObOObDOOD
O0000Onone0 00 KIAFKLOOODODOOOODOOODOO 43.3%000000000
gbbuogobbuogobboobogbbugobboobbooobbooobb
Oo0oo0o0o000ooooobboo0ooooobDD KL+FODODOOKLOOOOOO
0000 100%0000000000000000000000000O0O00O00ODPL
0000000 027% 00000000

6.6 U0

gboobuoobgoobooboobobobbooboobooboobboon
gbooobuoobooboobbobboobooboobooboobboobobo
gbobodobboobooboobboobooboobboobooboobbo
gboboboobobobooboob bPLOOO0DbOODODOO0DLOODDOOODO
gbobobobooboobooboobobbobooboon
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070 OO0

gboodbouogboboobooboobobobuoobuogbuogbobobobon
gbobbobuooogobbbbduooobbbooooobbbbooooobboo
gbobobooggbbobuogoobbbogoboboboooobobobooooboo
gbobbobooooobbbooooobobbbouooobobbbouoooon
gobbobuooggobobbooooobobbuooobbbbooouoboon
OOOAPRIORIOODOOCOOOOOO0OODOOOOOODODOOOOOOOODODOO
gobbbuooogoboobooooobbobbouooobbbbooooooboon
gbobbobuooodgobbboooobobbbbuoooobbbooooobboo
gobobooooobobobooooobobbuooobbbbooooooboon
gbobbooogbbbuoooobbbao
gobobbooooobobooooobbbbooooobbobbooooon
gobbbuoodgbobbbooooobbbbooooobbbooooobbobo
gobbobooggobobobooooobbobbuooobbbbooooooboon
gobbbuooodgbobbboooobobbbooooobbbbooooobboo
gobobooogboboboood
gbobbbouooooobbobboooooobbbooooobobbbooooon
gobboboogoobobooooobobboooobbobboooooboon
gbbooobbdodoobbooobbbooobbuodobbuobobooobboodobb
gobobobobbodoooobbobboooooobobobbooooooboon
gbobbbuooodbobbboooobobbbboooobbbboooobboo
gboobooobobobogaobo
gbobbbodoooobbbbboooobobbboooobbbbooooon
gbbogobbuoggbboobuooobbooobbuooobbuooboboobn
O000O0bOo0obO0o0oO0oboboobDOooo0ooboOobDboOoboOoDOoOnD PDA O
gobbobooogoboboboooobobobbooooobbbboooooboboon
gbobbbbooooooobbobbbbooooobobbbbooooobboo
gooo
gbuodbuodobtoodoobboboboobodgbooboobooboabon
gbogboobobobudgbooboobobbuogbooboobobbobon
gbobbbuooogobbbboooobobbbboooobbbboooobboo
gbbogobbuoogbuoobobbooboboboobboooobbooboboobn
gboobuoobooboobbobboobooboobooboobboobo
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