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Formal Concept Analysis for Finding Interesting Objects with respect
to Label Information
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[Input] Cx = (0Ox,Fx,Rx) : a formal context
obtained from the data matrix X = (@1 ---xnN)
q : a query vector
[Output] FC : the set of formal concepts with

interesting objects for q

procedure MAIN(Cx, q) :
FC+ 0
Ox +{oi | 0i € Ox,distr(q,a;) < dun};
Rx + Rx N(Ox x Fx) ;
Cx +<Ox,Fx,Rx > // reduced formal context
Ox +{0i | 0i € Ox,|wTq — m(vs)| > 3.} ;
0% « (Ox\03) ;
Fix a total order < on @X such that
for any o~ € Oy and ot € OF, 0= < 0T ;
while O # 0 do
begin
0 < head(O%) ;
Ox + (Ox \ {o}) ; // removing o from O ;
C + (03 UOT) ; // candidate obj.
FCFIND({o}, 0, C) ;
end
return FC ;

procedure FCFIND(P, PrevExt, Cand) :
FC + (BExt =z (pe, (P));pe, (P)) ; // formal concept
if Jo € (Ext \ PrevExt) such that o < tail(P) then
return; // detected duplicate formal concept
endif
FC«— FCU{FC} ;
while Cand # 0 do
begin
0 < head(Cand) ;
Cand + (Cand\ {o}) ; // removing o from Cand ;

NewCand < (Cand \ PrevExt) ; // new candidate obj.

if NewCand = () then continue ;
FCFIND(P U {0}, Ext, NewCand) ;

end
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A7 2 buOFEMTI Y LEETSE L E
HEET 2%, WAMEETH 2 2 Lic k> TRz
PUHEZBREEEINDE Z 05, B EDBVDEDDLT
Pl b7 ) EBET NI WEDTELEZ S
N5, ¥, BAEORILE %2 7RV DES Z, N
TRA=% 51 "BHTEA L TEIERR Ligper 1 THIBIL
TOVEH, RIRXA—=FBEDED L IIIBETE R\,
ZNEBT B7-0121%, BIZIE, Ligre ETO, HHE
FOA 7Yz b Y) EDORMERPRKE RS
AR EENR E T 2 5ERE L L CoER b
BEZ NS, 9 Lickafl, &5\, Top-N i
#7 7a—F1%, 5127 7 a—F ik e

(© 2017 Information Processing Society of Japan

Vol.2017-MPS-113 No.30
Vol.2017-BIO-50 No.30
2017/6/24

BERERDZEEICOHEETHD, TN T 5.
RELBHATIE, 5 -VUEBRICEE T 25055 Ligper
O F =y DHDIAKRE, X TV =7 MESEOF
¥ (EFN) & LTH A DS, Sun HoFIE [3] 1y,
7 VO EEE R KWL 7AEAR % 2377 7 Grape
AT 2 LT, X0 M4k FEEEEEA DD
ABERLIENTEL, Z22TCOX 7Y 27 FHED
MRS A R KIF T B A 1529 5 2 L 13l
TR,

RRILT — 8 2 NGR LT 2551 HRT O R IuEAHL
BDMAL L 72 203, Z DHIEREAGVIIR SN LK -
HERREZRESCLELAT S, 29 L EOEE - &
LR C, WY RRIUEMRD S8l %255 2 L bEE
Th 5.

SE Xk

[1]  Salton, G. and McGill, M. J.: Introduction to Modern
Information Retrieval, 440 pages, McGraw-Hill, 1983.

[2] Ganter, B. and Wille, R.: Formal Concept Analysis -
Mathematical Foundations, 284 pages, Springer, 1999.

[3]  Sun, L., Ji, S. and Ye, J.: Hypergraph Spectral Learning
for Multi-Label Classification, Proc. of the 14th ACM
SIGKDD International Conference on Knowledge Dis-
covery and Data Mining - KDD’08, pp. 668 — 676, 2008.

[4] Ahmad, W. and Khokhar, A.: cHawk: An Efficient Bi-

clustering Algorithm Based on Bipartite Graph Cross-
ing Minimization, Proc. of the 2007 VLDB Workshop on
Data Mining in Bioinformatics, 2007.

Haraguchi, M. and Okubo, Y.: An Extended Branch-
and-Bound Search Algorithm for Finding Top-N Formal
Concepts of Documents, New Frontiers in Artificial In-
telligence, JSAT 2006 Conference and Workshops, Tokyo,
Japan, June 5-9, 2006, Revised Selected Papers, LNCS-
4384, pp. 276 — 288, 2007.



