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The Development of an Automatic Tool for Formal Concept Analysis
and its Applications on Medical Domain
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ABSTRACT

For extracting and processing information explicitly from given data, Formal Concept Analysis(FCA) is provided a method which is
widely used for data analysis and clustering. The data can be structured into concepts, which are formal abstractions human thought
allowing meaningful comprehensible interpretation. However, most FCA tools mainly focus on analyzing one-valued contexts that represent
objects, attributes and binary relations between them, There are few FCA tools available that provide scaling and analyzing many-valued
contexts representing objects, attributes and relations with attributes’ values. In this paper, we propose not only a scaling algorithm for
interpreting and simplifying the multivalued input data, but also an algorithm to generate concepts and build concept hierarchy from given
raw data as well. Based on these algorithms, we develop an automatic tool, FCA Wizard, for concept analysis and concept hierarchy. We
also present FCA Wizard based applications in medical domain.

Key Words : Formal Concept Analysis, Concept Hierarchy, Scaling, Clinical Data
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Algorithm 1 GenerateConcepts and BuildConceptLattice

// INPUT : a formal context K := (G, M, I)
// OUTPUT : Concept Lattice L := (B(K), Ex)
for all g€G do
B(K) < B(K) U (extent(intent(g)), intent(g));
end for
for all c€B(K) do
for all g&(G~ extent(c)) do
X «— extent(c) U {gh
if (cxtent(mtent(X)), intent(X)) & B(K) then
B(K) < B(K) U (extent(intent(X)), intent(X));
end if
end for
end for
for all ¢;EBXK) do
for all c;EB(K)~{c1} do
if (c1 € APy € B(K)*{Cl, collep € e (e <

c2)]) then
Eg «— Eg U {(Cly CZ)};
end if
end for

end for
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Algorithm 2 Scaling

// INPUT : a many-valued context K :=
/ scale contexts S; :=(Gy, M, L)
// OUTPUT * Derived one-valued context D := (Gp, N, J)
Gn = G N=2, J=9,
fori=1--M
for all g&G do
if JweEW, meM, meMl(g, m, w) € 1 A (w, m) €
1] then
J=7 U {{g m)}h
end if
end for
Mi = {0
N=NU M;
end for
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20041210(01:54) X X
N pH | pCO2 | p02 | HCO3 |O2SAT 20041210(04:03) X X
20041210(16:52) X X
20041210(01:54) 7.383 377 420.4 222 99.3 20041211 X X
20041210(04:03) 7358 | 447 | 1902 | 249 99.0 20041212 X X
- 20041213 X X
20041210(16:52) 7346 | 482 | 1481 | 258 | 980
20041214 X X
20041211 4% | 371 811 240 | 970 L -
20041212 7411 427 746 26.6 %5 (E 45 pCO2¢t p022| Scale Context
20041213 7423 | 369 | 813 | 237 | %5 SpCO2 AL NTAH| [ spo2 AL | N|AH
20041214 7431 | 30 [ 1082 | 57 [ %0 <350 X <830 X
(pH normal range: 7.35077.450, pCOZ normal range: 35.07480, 35.0£pi;)2£48.0 X X 83'0§51(32£108’0 X
pOZ normal range: 83.071080, HCO3 normal range:21.0728.0, ~480 - 08.0 i X

O2SAT normal range:95.0793.0)

(AL=Abnormal Low, N=Normal, AH=Abnormal High)
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