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Construction of properties of examples for relational association rules mining
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1. FC&IC

T—AIA =0T L, KBOT—2HORE NTESH
LWHRIERR TS 70X ThH5.

BROBBRENGRZT—EN—RERS FEL LT, B
BE70/ 52> (Inductive Logic Programming : ILP) A}
FEHENS. THhEGRBNZERIC X > TRVLATFGERFD,
F=RRA Y TORNEFELEZLNTVS.

ILP ORSHA THGNHRO T — 2~ 1 = %2175 Fi&
DN OMRBENTE . ZOHRDO—DIZ WARMR H$H 3
[1, 2. chid, BT — 2~ RAADI—-FOEEHKRTH S
F— (key) EFINBBIEL ZNLNOEBORBETERE L
ey TV —RERL, TNEHT—EN—-RAANTHEhEH
NS, TLTITV—OFTILKWERENEEDRZID
MU, HELV—VR2ERTEFETHS. TOLX, BHELE
BVIV—RBEBNNATATHDIE— FREA TRE> MR
HOHFRR, REATREZES HIRBZIT> TS, LML
BA5, TNTRERESNBBRBISKICHD, ERICEBHYD
AEVES BRI —2EEHE L.

BRI TR ILP OREABTITIHLVFEELT, &
AroHBEeMBLTChET— XAV TICHVS
MAPIX(Mining Algorithm by Property Item eXtraction)
TNV XLZRETS. Thid5I8ROE— Fix & THlRRZ
TOENRS, BONCEFRT2BREROEL, ThEET AT
L& UTAPRIORI 7)) XL [3, 4] L RBDETHEB
BOINV—V BT 3FETHS. AFETREMCETS
BEPIROHTLEI, INTOEFZER LA T L4kE
RERU TN —VEBHEZITA B ERERTRLUE.

2. FEDT7AT4T

BHELHE UTR 1 OREBRICOVWTEXS. chid, B
FORfREET parent LHERIFEET male, female THEETH
TW5. *HRMHF S5 hizEaid female ZHET 28D TH 5.
T T Tk grandfather IciEHT 5. FHT38/%E, TOE
BHKMTHIHE L, ERIENTE ZOEKFICETEER
KB HDBEEREZS. 5 LEFEET3HROFMBE 1
DESITE/ABHLLTEZBNTVS LT 5.

grandfather D—2DFITH 3 koji lciEET S &, kojill

* BHETRRE KR¥EhR T¥HAN BRI 2ER
P RERIRRE AT« THREL 2 —

RE 8/
Tomofumi Nakano

Rix i
Nobuhiro Inuzuka

haruo $ haruko* taro I hanako”
natsuo -|' natsuko® akio  fuyuko* I ichiro  jiro
natsutaro fuyukazu fuyuji
hiroshi I hiroko*
koichi  koji yoko*
yoichi yoji yozo

kyoichi I hiromi*

kenji  satoko”

kyoko*

1 g%

% 1 grand-father iIZ DWW T DIEEHI & HEH

1EEHA) aHp
grandfather grandfather
haruo haruko
hiroshi natsuo
koji natsuko
yOzo akio
taro fuyuko

DNTHIRIELTOX S HBEENKD LD,
parent(koji, yoji) A male(yoji). (1)

parent(koji, yozo) A parent(yozo, kyoichi) A
male(kyoichi). (2)

R (1) i koji & yoji VIO EFEFFDI L, (2) i kyoichi
EVIBREFOCLERLTVS. TOEI%, MR koji b
HOHEEERDITMEOME koji OHREEAZTLNTE
5. THLEMERSEANSHEL, CNSOREICDNTOD
== A =2 TRTFVIz.

3. #f@

HEEERT HIDICREDOE—RFEHEATS. E—FL
i, BEOES B DOV TELBATIZIBU(ATTE—F) HDH»
HA5 I8 (HF1E—F) o zEL, B2 +, — TEDT.
ZERBEOHITIE, ThENDORBREDE— Fid parent(+, —),
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male(+), female(+) EIRET 3. £, BFE ¢ DEFIHD
E—F2EX S (E— FBE) % mode, BT L EL,
mode, (i) TBFE ¢ D i BEDOFIBDE—FREDY. HIXE,
modeparent(1) = + , modeparent(2) = — TH 5.

E—-RiEETSE, RBRZODI7SACHIEBNS. B
1 D75 R, TRTOFEBANE— R THHHFED I TR
T4 58 (check predicate) £\ 5. T DMEBIXTNTOF|
BUCEDRBE - R THEh, TOEBERETS. £5—D
DY 5 ADMEEE, ANE—FEHNE—REROBEDS T
X CHEEER5R(path predicate) £S5, Thix, ABE—FT
H5FBOENREENTRUEEN, HITE— FO5I#UCE
RS EN G 2T .

Bl % IE male, female (X HETREE, parent (SFERAMEETHS.
¥BRBISEZY T INVEETNTNHREY T 5 I(check
literal), ##B&Y 5 T Il (path literal) £ 5. ]

TCTT, %&ELEDH parent(koji, yozo) A parent(yozo,
kyoichi) A male(kyoichi) i, 5% koji 2\ T parent
M5 yozo LW ENMETHE N, KD parent I L T 3.
ZUT, AL&IIC parent 5 kyoichi AFTHEN, RD
male I L TV 5. BIZIC male I kyoichi LW S5 EZE AN
BT ET—DOHEEERLTVS. TOXSK1DDHEY
FISNEWLDOHrORERY TN THEREN, I8P FEETS
R S HERFEOF MK THIRICOEN > TV B HBEEDHE
PMEETH 5.

4. HEOHH

Ex ohi-5H, HIxid koji ORMETIEEX 5. B
5, 6] £k, H3EHEOBFIOWTOIRTORALIBSZH
BHBEAKICIZ 22D THS. grandfather(koji) DEIFI
I TFDOX SIS,

grandfather(koji) « parent(koji, yozo) A male(koji)A
parent(koji, yoichi) A parent(koji, yoji) A
male(yoichi) A male(yoji) A male(yozo) A
male(kyoichi) A parent(yozo, kyoichi) A
parent(kyoichi, satoko) A parent(kyoichi, kenji) A
male(kenji) A female(satoko).

comici, #ifTREZOOHENTENTVS. AFET
3, BAEEARLUTERMLSSEEEMETACLEER .

B Hhle=pt, - tm) & e DBREOAEY 7T 0D
£8 S, ICHL, BERBBIUHERLTOL S ICESET 5.

- HEVFT I e=qts, -5, ) € S XL, prop = {c}
WRBRIAU = {5, -, 15, \{t1, -, tm} LRRRIA
S={t1, -, tm} EFOURBHETH 5.

— BRIRIE S L RARIRIA U ZRFOMLBEREM prop &, BBV
FIVde S XL, dDASBIBOESR I;, HHF]
BOEER O & ULTLTS. CODEEUNO B TH
L, prop U {d} IZKRBERE (U\Oq) U (I4\S) & RIE
SUOy EROMRABHTH 5.

- REREU = @ 2R OUMERHZEG e OBFL VS,
O

COERICLIEF ST, BHRHMSTRNTOREZRD MY
PIX(Property Item eXtraction) 7/ T XLEEK 2 1IRT.

Hlz X, 5l &0 grandfather(koji) iZ DV TOEFIEIN S
&, TOOHENWROHENS. '

male(koji) }

parent(koji, yoichi), male(yoichi) }
parent(koji, yoji), male(yoji) }
parent(koji, yozo), male(yozo) }

parent(koji, yozo), parent(yozo, kyoichi),

male(kyoichi) }

{ parent(koji, yozo), parent(yozo, kyoichi),
parent(kyoichi, satoko), female(satoko) }

{ parent(koji, yozo), parent(yozo, kyoichi),

parent(kyoichi, kenji), male(kenji) }

13 I Gl N

UEDESIEBNTZEH e DEEE prop I L, Hic=
e — prop BEZXSB., T Te de bkAUTIBEFH LR
BEEBOREBETHS. LI clcBHNSE, IXNTOHEE
FOBRICEEMZ 2 OB EHED pdause L1 . Iz T
e = grandfather(koji) DHHE (1), (2) H 5B 5N S HEEII,

item1(A) « parent(A, B) A male(B).
item2(A) « parent(A, B) A parent(B, C) A male(C).

Lixb. E¥blc, TOUEROERY T NOMRESL (T
bs, HLLABRELRESR) 2HBT71T7LEVS. C
CTHETAT L item IZX L, item(e) Ic &> T item D
Fl8E e LALLDICLELDERDTCLILTS. H
Zi&, iteml(e) = item(grandfather(koji)) = item1 (koji),
item2(e) = item2(koji) TH 3.

TOLEERME BIZOWT, BU {pclause} = item(e) &
Wleg & &, eld BETAT L item ZHF DLWV, Xi, #
B7 A7 LOREERRT AT Ly WS, HIXE,

BU {item1(A) — parent(A, B) A male(B)}
= item1(e) = item1(koji)

TH%. TTT B parent(koji,yoji), male(yoji) BEA
TVW3X 1 2XDTERMHRL T 3.

iz, BT AT LOEE T LZNbIIGT 2 HEH C
DWT, Bl e WRDEET AT LORBRRDEK S KKK
TE, t. LERDT.

te={iteme I | BUC =item(e)} C I

HET7ATLZRWT =245

HET A7 LOEAR {iteml, ---, itemn} %> T, HHE
JV—JV R = ‘itemsy, ---, items,, = positive’. ZHHT 5.
TN, HET AT L ‘itemsy, ---, items,,’ BHTEE
BHITHBEWVS TLEERKRT S.
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PIX(e):
input e: EBHl e=p(t1, -+, tx);
output [: eMSEOHINIMET A7 LOES;
C: TG LI EEHMOES;
1. I:=0;,C:=0;,P:=0;
2. S, :=e DRNEOEEKY 75 IVDES;
3. Thead == {tl""1tk};
4, C={LcS. |t BHEVTFSN};, P:={LcS. |C3BRITIIN};
5. For each € C do
6. prop := {¢};
7. Unow = {ti | {= q(tl, ey tk) A mq(z) = ‘+,};
8. P .= P;
9. While Unow\Thesd # @ do
10. = {q(ts,---, ts) € P' | T € {1,---,s},modey (i) = ‘=" A t; € Upow\Thead};
11. prop := prop U ll;
12. P’ := P'\prop;
13. Unow = {tl ] q(tl, .. ',tk) ell A mq(z) = ‘+,};
14 pclause := €’ « prop, TZTD e i¥, e DBEBEFH LVARIICEEHZ 3;
15 pclause DI RTOFEEFIOBERICEEHZ 3,
16 item := pclause DFRERDIREES;
17. I:= I'U{item}; C := C U {pclause};

18. return (C,I);

£2 PIX7NIdYUXL, BHlNSOEEOHT

BN — VOB ZITS fzic, HEL—VEHTER
ENEXBELREEEHE>TERENTATLEY D
FHHEEITS. BT AT LOEE LGS 5HEHE C LT
5L, W=V R« itemr; A--- Aitemr, OXFFE sup(R), H
{25 conf(R) X FD LS IcERENS.

sup(R) =

[{e€ EY UE~ | BUC Eitemry(e) A --- Alitemr,(e)}|
[E¥UE-|

conf(R) =

[{e€ E* | BUC = itemri(e) A -+ - Aitemrz(e)}|
[{e€e EYUE- | BUC [ itemri(e) A--- Aitemrz(e)}

T T T, sup(R) ZEHEMHERL— IV BHICEIT 2 XRE
LRITA. Thii, AROZFEOEKRTH S 2T 38
BEVITEEL T B DIEETRINX .

RAZVTDERAZUTO L SICERILT 5.

—VEBHFRE
Given EY/E~ : E/&%H
B : BEAE, BRT—42—X
SUP,  IEXIFE
confyin : RAKFESE

Enumerate 3 XTD)L—)l ‘I' = positive’
s.t. sup(I’ = positive) > sup,;,
conf(I’ = positive) > confpy,
CCTIClEe] 3BETATLORS

5. 7TV XL
HUEDFEEEAWET VIV ZLOBEERICEA .

1. 526Nz EBEROEED LWL DHDERERERNT 5.

2. PIX 7VIY XLEM-T, BARESHHLSHET A
T LEHMET 5.

3. INTOURET AT LEES T, BEBREVIL—ILEREE
ER-R

A5 w7 31k APRIORI 7/l dV XL RO EZFIH
T&%. APRIORI BHHT A 7 Lt FERDI%, BEKE
WHEEN =V ERDZDEEU LS, TTTIRBMHOEET
AT Lty FERDS.

fe72U, 2T T 100% OXFEEFORET 1T L2
WTT7AT Lty FOERET S, 100% OXFFEZRFDT A
7 L3, FAFFAMOLTKENSZD, BRENT AT LER
SEXRV. =W FF—ZRX—ATRIZRE 100% O7 1
FLEEIOLNEVWVHIEET A7 L TR IEELREZEHFIIBVT
100% & X<BENh3. ¥/, 100% D7 A TLERICTE
IC&oTT7 AT Lty FOFERERS THRLAE.

6. KB

Hifid> MAPIX 7)Y X % SWl-prolog TEEL, Th
ERAVTTZNVIY ALOFMERIT). ERT—XICIE, East-
West Challenge(7] ZHW T, 120 BOBEWFIEDS L 57 &
DEEF L 63 BEOABEFZEAL, ACRHT 20 AERE
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24 -
» support 10% -
22 Fsupport 30% - 4 . i g ey N R
QE) support 50% - ¥ ;/)\x—“*"*"x S >*
= 20 psupport 70% T+ AT
B AV
G 8 pe
g x
b3 16 /
w /
- 14/
O LA Lt d g dh bbbk b b kA
@ 12% 4 k7
2 k
gm»j*_.**%xa&****aﬁx**sﬁ**%am
z %
o 8%
£
R o e e et 1
4

The Number of Examples Chosen

A, SEFRAZERALILLEDT AT LE

2 HHHENCEER LB NS 57 1 7 LK
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The Number of Examples Chosen

(a) KRB 10% DL =

support 30% %
600 i support 50% - +
i support 70% - ¥-
j

TR S S S SR S TP S SRE Y S N S NU S AR S

The Number of Frequent Itemsets
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The Number of Examples Chosen

SOL - % - % - K K KK K KK K- K-k -ae §
2345

(b) ST 30%, 50%, T0% D& &
i, REEREERELELEOT A7 bty MY

K3 HHICER LBRICNT 2747 Lty b

TN Th PR ERBEE L.
TOERBROEMIE, HET AT LERO T 2HICTRTD
BREZHWEL T TR TORRERREFESRAUION, T2k
EENBHTERZLEERIZCLTHS.

HEEPEO T ERFOREREL LI BHEET 17 L
ORER2ICRT. ZOEBRERIE, IXNTOURBET AT L%

RO BT DB BELBROREERTBDDOEDTHS.
Kh b, ZRHE 10% ,30% , 50% , 70% I<BVWT, ThFh
1018, 58, 3@, 2@EOEHIrOHEERMO BT L TIN
TOEFNMSHOMLUIEET A7 LOBDON, FECBNT
90% LI EDHET A 7 LHE D HHE iz,

£z, RBICEHEET A7 Lty FOBICDOWTDOERE
BER3ICRY. KhD, XHE 10%, 30% , 50% , 70% I
BOWC, ThFh 208, 98, 48, 2 HOEHH»SEEEZI
DI T ETIRNTOBERLSBMO B LIZEET AT Lty
FOBOW, FEEIZBNT 90% U EDHET A7 Lk b
HbhHE Nz,

EERZ Pentium-4 1.8GHz ® CPU & 512MB D A1 2 A€
YEHD Unix LT BB OEMBET 17 Lty
FPRERENDZRHED 10% THATSESEFIN 20 BDL
X0 CPU FfEIE# 148 B TH - 7=

7. BbHYIC

AR, BHET— AR~ 25 OB — VOB AL
UT, BhlhSRERHET 5 5EREREL. F—2I A2
YF T dY X MAPIX &, WL OADHEFIN 5 HE LT
Eh280%2HOHEL, APRIORI $BELUDAEC X - THE
BOL—VDBEERTS. TNTOBHNSHET AT L
EROMERL T, —HOESFHOHH S U ER
W, IRTOEHHPSERENZINL—ILD 90% LLEDL—
NEBHTEZCZ LAbAMB. &>T, MAPIX 7)LdY XL
BF—BR—Z LB ERBLIZEONL—VEBHL TV &
E£25.
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