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We propose a new algorithm for the problem of multi-relational pattern mining through the problem established
in WARMR. In order to overcome the combinatorial problem of large pattern space, another algorithm MAPIX
restricts patterns into combination of basic patterns, called properties. A property is defined as a set of literals
appeared in examples and is an extended form of the attribute-value form. MAPIX enumerates patterns made from
conjunction of the properties. Although the range of patterns is clear and MAPIX enumerates them efficiently, a
large part of patterns are out of the range. Advantage of MAPIX is to make patterns from pattern fragments occured
in examples. Many patterns which are not appeared in examples are not tested. The proposing algorithm keeps
this advantages and extends the way of combination of properties. The algorithm adopts a way of combination it

combines properties as they appeared in examples.
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Items := ¢; P := @; Freq:= @;
For each e € T do P:=PU{e«—pr|pr0 e000 };
For each ‘e — pr’ € P do
If 3I € Items, I~var(e < pr) then
S[:=S[I]U{e < pr}; % S[I]=shadow(I,R)
else I' = var(e « pr);
S[I':={e « pr};
Items:=Items U {I'};
k=1,
CFL={{I) | T € Items 00 supp(I) > sup,,i, };
. Freq:=Fi;
. While F} # ¢ do
Cr+1:=CANDIDATE(F}, Fib);
Fiy1:={IS € Cr+1 | supp(IS) > sup,,;, };
Freq:=FreqU F;%H;
k:=k+1;
. Comb := CANDICOMB(Freq);
k=1
LFE={(I) | I € Comb 00O supp(I) > sup,,, };
. Freq:=FreqU FZ;
. While F? # ¢ do
Cr+1:=CANDIDATE(FL, F2);
~7:13+1¢:{IS € Cr+1 | supp(LS) > supyy, };
Freq:=FreqU -7:13+1§
k:=k+1;
27. Return Freg;
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CANDIDATE(Fy . F2):

input F},F7:0000000000OOOOOOO0O;
output Cr41 : 000O0OO0OOOOOOOOOOOOOO;
1. Ck+1 =g
2. For each ((I1,...,Ix),{I{,..., I})) € F2 x {Fp UFE},
ood Ilzli,...,lk,121;_1 oo Ik<[;; do
3. Ck+1 = Ck+1 U{<11,...,Ik,1,fk,fll€>};
4. For each IS € Cr4+1 do
5. Ifk=100 (I=I'000 I'<I),
000 IS={I,I') then
6 Chy1 00 ISODOOODO;
7. For each I € ISdo if IS— {I} ¢ F} U F? then
8 Cvy1 00 ISOODODOO;
9. Return Ck41;
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1. Comb := g;

2. For each (I1,...,1I,) € Freqfor n > 2 do
3. For each (e; < pri,...,en < pry)
€ S[1] x -+ x S[I,] do

4. Ifeir=...=¢, 00

Nj=1,.. n(terms(pr;) — terms(e;)) # ¢ then
5. Comb := CombU {var(ex — U,_, P}
6. For each I € Comb do
7. If3I' € Comb, I' #7100 I'~I then
8. CombODO 100000,
9. Return Compb;
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