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Distributed Acquisition of Association Rules Based on Quantitative Rule Lattice

LI Yun' CAI JunJie! LIU Zong-Tian? CHEN Ling! LI Tuo'
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(School of Computer Science, Shanghai University, Shanghai 200072)2

Abstract In the research of FCA, rule mining is one of the purposes for constructing concept lattice. The quantitative
rule lattice is the extended concept lattice for extracting rules conveniently, and distributed treatment of lattice is to con-
struct many part lattices distributively, then obtain the complete lattice by merging these part lattices in order to accel-
erate the speed of concept lattice construction. This paper presents a method of uniting rules and corresponding algo-
rithms, the part rules are extracted from part quantitative rule lattice,and then the final rules are obtained by direct uni-
ting these part rules. In this paper we propose a method for the rules, we focus on how to unite the rules from a portion
of concept lattice. As dispensing with final lattice,and reusing the association rules which have already extracted, the
complexity of rules acquisition from concept lattice will be decreased. Finally,a specified example and experiment are

introduced to illustrate the correctness and effectiveness of our solution.
Keywords Quantitative rule lattice, Association rules, Distributed acquisition
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sup(A=>>B) = |Extent(C;) | /| O]

conf(A=>>B) = | Extent((,) | / | Extent(C,) |

#5 & —MEZE H M (Candidate Rule) 42 75 GE 85 58 B &
KA % B (Final Rule), 3t # # T 1 B & 75 & (Final
Support) B2 & {% B (Final Confidence) i 71 B B/ X ¥
& minsup Al B/MNE{FE minconf EXR,

ST n NS TANRE, —MEESN CR #£%
HLES ST PR S A B (5 B RN sup(0) ,sup(1) -+, sup
(n—1) #l conf(0) ,conf(1) ,+++,conf(n—1), B E5rEIEE
37 iR BB B E RN extcount (0) , extcount (1), <=+, ext-
count(n—1); BT RE T WA MEHMBEET L. QR
BEHLM CR w14 P30 B %o L A HE 59 S B RSP E R R
antext(0) ,antext(1),+=+,antext(n—1), FB 4 , HLI BF X R 5
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Sfinal sup(CR) = (:Z:;sup(i) X extcount (i) )/(Z};extcount
()

finalconf(CR= (:‘;;conf(i) Xantext(i))/(jgantext(i) )
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ER— IS I RS ESE TR IREMER
B. BENFHE mm=0,1,-,n—DHFHF—-MEEHR
W CR: A=>>B, BIFE BT B ZA N EVLAR T8 m” H
B sup’ MB(EE conf’ . WAENIET L m” FRE G LRI
B8/ SNERCN extcount , 1 RHLAF T & m” o B b 9
WABESH L) RIS NIERELET AUB HBREE
AL AN ES H GMEWE) B antext B BAX
£ sup’ =antext/extcount; [F) B, LI HE S8 L(m’) F,
BIMSHAREE A MBS A, % AR EHRE
(HREEE) B antextcount Ton , BB 4 BAEIE conf’ =antext/
antextcount ,
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EE1 MTFEESFREE MRFEERLAN R:A
=>BRHHE, B, final sup(R) Zminsup, finalconf(R)=
min conf, BAZDPERENTIBEEF —EHFE—-THEHR
EEHN CR: A=>>B,

JEBH R SEEEAEE N context, B 2414 context(m)
1 context(m” ) NG EHBIRE LA TREFHEER
H 450 53 extcount(context) =extcount(context(m) ) +ext-
count(context(m’)), ¥ R: A=>BEXBRBEHIREE
B i, B84 sup(R) =min sup, conf(R) Zmin conf, X 7EFR
SHEZBARIE context(m) fll context(m’) H LR EFTE CR.:
A=>B, B HIFFEMEFE 514 sup(Rm) .sup(Rm”) #
conf(Rm) .conf(Rm’),
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SERBAE T SR N
Sup(R) = (sup (Rm) * extcount ( context (m)) + sup

(Rm’) * extcount(context(m’)))/extcount(context)

= ((minsup—+diff_ sup(Rm)) * extcount(context(m))+
(minsup+ diff_ sup(Rm’)) * extcount(context(m’)))/ext-
count(context)

=minsup+ ((diff_ sup(Rm)) * extcount(context(m) )+
(diff_sup(Rm’)) * extcount(context(m’)))/extcount( con-
text)

XAE,Sup (R) #l minsup B K/p R R, B H diff all=
(diff— sup(Rm)) * extcount(context(m))

~+ (diff_sup(Rm’)) * extcount(context(m’))/extcount
(context) £H/ AT 0 KRS IRE:

@diff - sup(Rm)=0.diff - sup(Rm’) >0, Bl sup(Rm) =
minsup.sup(Rm’) Zminsup, #F 4 diff_all =0, B sup(R) =
minsup;

@diff—sup(Rm) =20 .diff_ sup(Rm’)<C0, Bl sup(Rm) =
minsup, sup (Rm?”) <minsup, # | diff - sup (Rm) * extcount
(context(m)) | == | (diff_sup (Rm’)) * extcount ( context
(m”)) | ,#f 4 diff— all>0, Bl sup(R) =minsup;

@diff— sup(Rm) <0, diff— sup(Rm’) =0, Bl sup(Rm) <C
minusp, sup(Rm’) Z=minsup, # | (diff— sup(Rm’)) * extcount
(context(m’)) | 22| diff_ sup(Rm) * extcount(context(m)) |,
R4 diff—all>>0, Bl sup(R) Zminsup;

@ diff— sup(Rm) <0, diff— sup(Rm’)<C0, Bl sup(Rm)<C
minsup, sup(Rm”) < minsup, #f 4 diff_ all<<0, Bl sup(R) <<
minsup.

[FJ3 , AT HiF BA A1 ) i B {5 B conf (R) fil conf(Rm) | conf
(Rm)H)WH LR
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B QFEBLBLITAN R: A=>B B8P E
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Algorithm; B2 B AMLAS 5 53 PR E L FEA 42 45
RETHAERE

Input: ¥ ™ R 4 W & F T & ALLNODE, 4T &
THISNODE, minsup , minconf;

Output : LAY o5 A A5 55 50 8 1 0 B R RO I B
M| % RULES

Begin

FOR #.4~ THISNODE ## & ME%H N RULE DO

Finalsup: =RULE. support;

Finalconf: =RULE. confidence;

8 THISNODE M8 S48 H i) antext Fll ext-
count;

FOR 7£ ALLNODE # H {# %5 & OTHERNODE,
OTHERNODE=#THISNODE DO
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i+ & RULE # ORTHERNODE H # 3% # B
Tempsup FAE {5 Tempconf;
i+# ORTHERNODE H#E &4 ) antext’ fl ex-
tcount’;
Finalsup= (Finalsup * extcount + tempsup * ext-
count’)/( extcount+extcount’);
extcount=extcount+ extcount’ ;
Finalconf= (Finalconf * antext + Tempconf * an-
text’)/(antext+antext’);
antext=antext+antext’ ;
ENDFOR
IF (Finalconf = minsup) H (Finalconf = minconf)
THEN
RULES=RULESU{RULE};

ENDIF

ENDFOR

END

4 18] 8 SL YA R Fn SCIR BEIF

B ERGHTE 2 MLEST S Node(:) .Node(j) , 43 HlI 4L ¥ 2
MERAFBAHEFE Context(i) . Context(7) , B8 FIF 5 & B AL
MR/ EMEE BN minsup=0. 2. minconf=0, 8, &4
B PE Context(7) ,Context (7)) FlinE 1 MFE 2 fiR.

%1 3RoHiEA& Context(s)

tid a b c d
1 1 0 0 1
2 1 1 0 1
3 0 0 1 0
4 1 0 0 1
5 0 0 0 0
6 0 1 1 0

% 2 345438 A& Context(j)

tid a b c d
1 1 0 1
2 0 0 0 0
3 0 1 1 0
4 0 0 1 1

XF B 2 MR BIEES A S S R. X B, BE
BERBE/NIITTRIN , BE4 M3 S 4E  3 o B AL A0
¥, 2 ANERAMEEE Context(7) . Context(5) B X i A B 4L 3L
WA 3 Ml 4 iR, EERP, B MESTARERT 3
MEB R BHHECTRESNE) I B/NFE SLIT. B W4
(R,
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A4 BELMNHE Lattice(j)

FIRBRBE/NETTR MM A B DT, AR B B
g R 2 5 SRR B R e L £E
Candidate - rules(1) :

d=>>a, support=3/6=0. 5, confidence=3/3=1

a=_>>d, support=3/6=0. 5, confidence=3/3=1
Candidate _rules(j) ;

a=_>>d, support=1/4=0, 25, confidence=1/1=1

b=>>c,support=1/4=0, 25, confidence=1/1=1

c¢=>>d, support=1/4=0. 25, confidence=1/1=1

d=>>c, support=1/4=0, 25, confidence=1/1=1

BEFA B B2 B DA W sl P IR BE AR I TE B R 4
PIEBER B, AT LIS B R BUE R/ R B G
BROBAEBANNE N

Final - rules;

a=_>>d, support=1{((3/6) * 6+(1/4) * 4)/(6+4)=4/10=0.4 con-
fidence=((3/3) * 3-+(1/1) * 1)/(3-+1)=4/4=1

d=>a,support=1((3/6) * 6-+(1/4) x 4)/(6+4)=4/10=0.4 con-
fidence=((3/3) * 3-+(1/2) % 2)/(3-+2)=4/5=0. 80

b=>c support=((1/4) * 4-+(1/6) x6)/(6-+4)=2/10=0.2 con-
fidence=((1/1) * 1-+(1/2) » 2/(1-+2)=0, 67

HIFGEB 4 B3 E Context(i) .Context (j) 7 3 F—438
SEB BN 10 W BEEEE, ARG A LR AL HN#, 21
#% /& minsup=0. 2, minconf=0. 8 fyFL N, o] LA R B, 458
LA EIMRAFRANER BN,

BOIABBN X FERERITTE SO E 1800 EBR
%, MPUAVA S28L T A SCRE B, 34X+ mushroom $(
WEHTT XS, ZBWENHE 8124 HEFE .22 TEH,
FH¥SREUXERE RS, RE2RE 5 30 ™~
MBI RS, dAaCREME 1 FE 2 Ry £
7755 o, % B H P [F{H minsup=0. 4, minconf=0, 8, =
ERFITARNM AT R IE 5 s, REREBRHB 1 F
ROEENRERAE 2 R, TLAEH, KA AN M HEE
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