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A Study of a Knowledge Inference Algorithm using an
Association Mining Method based on Ontologies

Hyun Suk Hwang*, Jun Yeon Lee"

ABSTRACT

Researches of current information searching focus on providing personalized results as well as match-
ing needed queries in an enormous amount of information. This paper aims at discovering hidden knowl-
edge to provide personalized and inferred search results based on the ontology with categorized concepts
and relations among data. The current searching occasionally presents too much redundant information
or offers no matching results from large volumes of data. To lessen this disadvantages in the information
searching, we propose an inference algorithm that supports associated and inferred searching through
the Jess engine based on the OWL ontology constraints and knowledge expressed by SWRL with associa—
tion rules. After constructing the personalized preference ontology for domains such as restaurants, gas
stations, bakeries, and so on, it shows that new knowledge information generated from the ontology
and the rules is provided with an example of the domain of gas stations.
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Algorithm Association-based Inference Search
n : the total number of attributes
k : index for each step
Domain(i, j) : j-th attributes for domain i
Ontology(i) : the defined ontology of the domain
RDF(, j) : j—th individuals for the defined ontology
RuleSet(Ry) : k-th Rule sets generated from Rx
MINk(support): k-th minimum support
MIN(confidence): k-th minimum confidence
Rx : rule sets with MINk(support) and MINk(confidence)
Create RDF contents from the defined Ontology(i)
For(k=1, n; k++) do begin
define MINk(support), MIN(confidence);
Ryx=Association_Ruleltem();
End
Create RuleSet(Ri) and modify Ontology
based on the SWRL language
Infer new knowledge and modify RDF contents
from the RuleSet(Ry)
For(j=1, n; j++) do begin
Set user’s request values for each attribute j
End
Execute the inference search with the generated RDF
Return results of inferred search
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Algorithm Candidate_Item(trans_tbl, k, n)
For(i;=1; n~{k-1); t++) do begin
for(ii=igt1; n-(k-2); iz++) do begin
for(ix=ik*1; n; ik*++) do begin
insert into Cg
select Itemy, Itemg, Items, -+, Itemy, count{x)
from trans_tbl group by Itemgltemgltems, -,
Ttemy
End
Algorithm Frequent_Item(Cx, k, n)
insert into Fy
select Cltem,,Cltemy, -+~ Cltemy,C.ent from Cy as C,
Fei I, - Fea I
where C.cnt > Ming(support)
END
Algorithm Rule_Item(Fy, tr_cnt)
insert into Rx
select itemy,itemy, *+-,itemy as “itermi =>7, itemy., -+,
itemy, cnt/tr_count as support,
cnt/(select cnt from fi where
fiitem;=fi.itemy, -, fiitemy=fi.itemy)
as confidence from fx
where confidence > MINk(confidence)
END

Algorithm Association_Ruleltem()
trans_tbl © a transaction table of Domain(i, j)
tr_cnt ¢ the number of the transaction
Ck  k-th candidate sets with k items and count field
Fk : k-th frequent sets with k items and count field
For (k=1; n; k++) do
Cy=Candidate_Item(trans_tbl, k, n)
Fi=Frequent_Ttem(Cy, k, n);
End
For (k=2; Fy=6 ; k++) do
Ri=Rule_Ttem(F\, tr_cnt);
End
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