A Study on the Implementation of Convergence Intelligent Search Agent System

using Association Rules and Case-Based Reasoning Techniques
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Abstract

Recently, since variety of information through the web is excessively
expanding, people are not only depending on searching engines, but also,
spending more time for searching they need. In order to improve efficiency
of the searching engine, recently, intelligent agents based on preference of
each user are being developed. However, some intelligent agent depending
on the very limited assumptions for the considering users preference
produces almost irrelevant results.

Therefore, the intelligent agent is necessary to support a personalized
searching function for the personal and active evaluation of the users
preference. It also should support semantically related information by
analyzing correlation of the information.

In this thesis, association rules and case-based reasoning method
such that can analyze actions and characteristics of each user and extract
individual behavior pattern rules by repetitive learning for supporting
reasoning are suggested. The association rules and case-based reasoning
method used in the data mining field can measure the degree of
verification of the related data depending on the supportability and
reliability, and can evaluate the degree of the relevance by its evaluation.
Therefore, the recall ratio and the precision ratio can be improved by
applying these rules for verifying the relevance among web documents.

The grouping rule formation algorithm for the relevance rule
searching method and a recognized probability model for the

implementation of the case-based reasoning method is presented. The

- vii -



former calculates supportability and reliability to measure the verification
ratio, and the latter evaluates relevance by measuring the relativity.

The learning through the user modeling properly feedbacks the
cleaned information of case presented level, and have expanded and
adaptive function of the knowledge by persistently changing the users
category group.

Moreover, in the study on the accessibility of the wired internet
information, the advantages of improving the accessibility and the mobility
can be verified by applying WAP technology on the web-searching agent.
As a result of the performance evaluation, the association rules method
showed better recall ratio than the expert searching engine and showed
higher precision ratio than the general one. The case-based searching
method showed better precision than both in the expert and the general
one.

Therefore, the suggested searching engine using the association rules
and the case-based reasoning method statistically based on the users
searching behavior showed superior results both on the recall ratio and the

precision ratio compare to the any other existing searching engines.
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200 | B, C E _
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Fre

ltem | Fre Item | Fre [tem [tem [tem Fre [tem Fre
{A}| 2 {A}| 2 {A, B} 1 {A, C}| 2 {B,C.E}| 2 {B,C,E}| 2
{B}| 3 {B}| 3 {A, C}| 2 {B, C}| 2
{C}| 3 {C}| 3 {A, E}| 1 {B, E}| 3
{D}| 1 {E}| 3 {B, C}| 2 {C, E}| 2
{E}| 3 {B, E}| 3

{C, E}| 2

(Lk: Set of Large k—itemsets, Ck:Set of Candidate k-itemsets)
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where p.item; = q.itemy, ... , p.itemyx 1 < qg.itemg 1;
{(AASA}
forall itemsets ¢ € Ci do

forall k-subses s of ¢ do

if(s& Lik1) then delete ¢ from Cy;

Ae AoF 2102 Abgste] THS WATH. AADGA= F HA SAlA

B Apriori-gen QadZelA NWFEAH LErH FRIZAG

Ls={a, b, c}, {a, b, d}, {a, ¢, d}, {a, c, e}, {b, ¢, d}}

candidate 4-itemset={{a, b, ¢, d}, {a, ¢, d, e}}

o A 20 AAEA
3-subset of {a, b, ¢, d} = {{a, b, ¢}, {a, b, d}, {a, c, d}, {b, c, d}}
3-subset of {a, ¢, d, e} = {{a, ¢, d}, {a, ¢, e}, {a, d, e}, {c, d, e}}
each {a, d, e}, {c, d, e} & L3 .. subset {a, c, d, e} is pruning
= C4 = {{a, b, ¢, d}}
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AFES WAt A AAEE At dAZ 745 ot 5 2424
of sz A Folxl AV RE FHES AV $13] Apriori-gens I&
hal AA A9 dS 26t 24 FR S tg AAE=E AL
o] ¢aglFE kHA sHo] AL dAe de EANL TE g5 o EAN
AR Te e AAH= e k-FHE ZAstL L FHEI ddE AAE
A #2 sty S7HA 0. Be2 Apriori €alg] 52 WERAT
Algorithm Apriori
Ll={large 1-itemsets]
for(k=2;Lx-17 & ;k++) do begin
Cy=arriori-gen(Li-1); // New candidate
forall transaction t€D do begin
C¢ = subset(Cy, t); // Candidates contained in t
forall candidates c&C: do
c.count ++;
end
Li={cECklc.ount > supp(min)}
end
Answer = UL,%
~
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7He] 7 El A Z 2 Y E(cartesian product)E F3 & Fuw 5o EF3)
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Procedure Apriori-S(input Lk, output Ay) {

Ax=null;
insert into Cxk

select p.iteml, q.iteml

from Lk p, Lk g

where p.iteml <> q.iteml,
forall transaction tECy do
{

t.count ++;
/
forall subsets s € t do

forall items first_item & s do

{
A = g (s.cound;

}
if P(Ax)> supp(min) then

{
return Ak
/
else
{
delete t from Ci,
/
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Procedure case_based_algorithm {

Insert into query_String;

make case_index through similarity;

select category_group from private_case_table where

query_String like case_index;

If forall query_String & case_index then
retrieved_solution <— subltems of category _group;

else

{

make case_index through similarity;
select category_group from public_case_table where
query_String like case_index;
if forall query_String € case_index then {
retrieved_solution < subltems of category_group;
if retrieved_solution > threshold then
insert into private_case_table;
insert into public_case_table;

else
{
pattern data < web data of Robot_Agent,
make case_index through similarity with choose items;
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SHA 1 Al ES
input query from user;
Lp retrieve case transaction with user-ID,
visited—Date, visited—Count; <
L» Order searching conseqguence
with visited—Count;
Lp Store working memory with filtering case
cutting unnecessary transaction;

v

CHA 2 @ AlE =

select user—ID, URL form case base for index key;

L» evaluate similarity;
Lp extract candidature group of similarity;

\{

CHA 3 : Mg
count category, visited—Coun;
L» if new—category sequence #* old—category sequence
then new—category sequence;
else old-category sequence;
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=0 I

URL ur 122 = new URL

("http://domain-name/bin/search?p="+topict"&=s");

S 2

Buf feredReader in = new BufferedReader

(new InputStreamReader (ur 122.openStream()));

&3 3

while ((inputLine = in.readLine()) != null)

int k = inputLine.index0f("<li>");

int j = inputLine.indexOf("#">");

int | = inputLine.index0f("</a>"):

=

Y kl=—1

url = inputLine.substring(k+13,j);
title = inputLine.substring(j+2, 1);

inputline = in.readLine()

inputline !=null

describe =vv(inputLine);

etc = title;

sub = DB_Insert(url, title, category,

describe, etc);

a8 55 2R B AMolglolg ol A +3

AF= AR AR Al o]l o] 2 Alolol A HE F2tE FE AR o
HE AYste QAEH o]~ EEojth QlEHol~ EEL AeldolEHo] ~
A spekar AFEAZE A o] Aol 5 SQLA o
= JlEstete] dAo] ZA4HE doly o]~ AW & dE gt

sl s Aoddolguo] 2~ =eto]H et W Ao o]&¥ = JDBC
Eeto]H & Oracle 3|AFelA] #|g3t+= Thin Driverg o] &3t} 181} A2l
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(query analyzer module)2 &3 SQEL dHolH ZHJoE AHustes Zd$
A2 Ao W AYARE EAste] A dHolHuols B mEER AojE
2 AN E 98 HgodesE AojrEolt. JDBC ==ztoln wY A (JDBC
driver manager)= Ho]E o] =glolHE T Fslal weE st BREE AL

4o (Class.forName() WMAEE o] 83t W driver AAE AA =
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o &7 1 : DriverManager )20 s dHo]Eulo] 2 drivers % =3}

i Class.forName() Wl AE=E Alg3lo] A%o Fad &)

tgtol & ZE=3}al getConnection() HWAEZE DBMSe <
)

A A ¢l Connection ZANE E5sto] AA2 o o]E o]

e 7 2 : Statement F | 2oAE HAgFE AIFS YA ResultSet
W29 executeQuery() MlaES o] dsto] SQL WRE IS

A &g

e tH7 3 : ResultSet B} A S wrsl wro} w9} (parsing)stal @l =
= AM(record set)oll AAH AHE HTML Z= ez ¢

Bebe Aol 2wt
AAR} FAsE 5 e qadoleuo] 2ot AFste] ALgAtel
Aejol2 Agsln Edss HAUAC), AISEA Axwe] FARs} ALLahs

Aoleolguol~ B Fo wd dolguolxe] Heold Fx+= 14 583
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¢l URL, 2o}, 7telug], &35, golE 2 Hedx 5
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=P

Class.forName("oracle.jdbc.driver.OracleDriver");

con=DriverManager.getConnection
("jdbc:oracle:thin:@203.241.120.188:1521:0RCL","hach
a”,”cnnt”);

stmt = con.createStatement();

& 2 v

String sal ="select * from search where describ like
"+ss+" order by title";

rs = stmt.executeQuery(sal)

3 3

while(rs.next())

url = rs.getString(1);

titte = rs.getString(2);

cate = rs.getString(3);

describ = rs.getString(4);

etc = rs.getString(5);
out.printin("<p><a href=W""+url+"w">");

out.printin(num-+"."+title);

N
[

" 5.7 AR Al eolyulols dF A
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« HOISY & AAPX : LINK = (URL, KWORD, CATE, DESCRIB)
* URL := IPF4, KWORD :=&22/0{, CATE = JtElnc| =,

ool 2 @ ol &EE HIOIS
« == ol 2 AMOIES URLL JtHILel B2 & =2 2+ XF

« HOIEY & A2PE : SEARCH = (URL, TITLE, CATE, DESCRIB, CNT)
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golE 4 A27= HOl=
« ADREEANE QT IYE EE
« HOIEY L A2ZPX : WORD_PRIORITY = (WORD, CNT, USER_ID)

20l 5 JHQI AtellHIOIS

« Jjelg ¢ &

« HOISY & AAPX @ T_CASE_ADDRESS = (URL, KWORD, TITLE, CATE,
CNT, CREAT_DATE)

+ CREAT_DATE = x| EY =Xt
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= I
while(rs.next() &&userlD.equal(k))

cand_rec[i].item1="select item1 from Ck

where no="+i+"";
Sizet+;
distinct(cand_rec);

for(int i=0;i<cand_rec.length;i++)

cand_supli]="select sumf(item1) / count(*)

from Ck where item1=""+cand_rec[i]+""";

S 2 v

Y uplil > CRLS

—VAL N

cand_recli].sup=1 ‘cand_rec[i] .sup=0

for(int isi<cand_rec.length;i++)

if(cand_recl[i].sup==1) { cand_conlil=
"select sum(item12) / sum(item1) from Ck

where item1 ='"+cand_rec[i].item1+"";
rc=cand_conli]*a*an+cand_con[i]*b*on;

3 3

for(int i=0;cand_recli].length;i++)

rc > CRI_.CONF_V
Y N

cand_rec[i].con=1 ‘ cand_rec[i].con=0

a9 511 NRREYE 2 AndH A4
2 512% ‘SFelebe dojolzt 4HE A duit
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¥ 53 AldEHo] 29 27 Fx
KEY
URL TITLE CATE HIT
WORD
W AEF 02N
http://www.kadowa.com/ off & JWet Aol ot shE /X k& K| S k8 /o & st 22
Jor HEUA ZH/SSE_SA/MSES
http://www.drillkorea.com/ | ol & e 18
P /M, AN/24/=% 28 12/28
i HIZUA ZH/SSE_3IAH2IX, 0k
http://www.oceanf.com/ off & O 22 Al _ 48
S/SA/FALEE
o eSS
: o e e e YR et
http://oceanlove.com.ne.kr/ i of SHel o A st s/ / ol 30
http://seafood.pknu.ac.kr/ ot 2AUE D psh &2 /X DS/ M E 5! /ol &M =28
of & } _ 26
~marinbio/ ol LM =St SHh, o2 Al
) A -
http://www.kocean.org/ off & SHorg m e W EINZ/UHS WK/ w4 0E2 | 52
. oA EE N FIAXNS/ZSO0NK/I12 A/
http://www.pusansek.com/ | o2t - Ly . 61
S ARSIl = O AUCH /SRS A0l
. go  MEUED s RS ERNS/dERs/A2Y0D
http://plankton.cheju.ac.kr/ | off & Zaigs oo HECE D /oA 12
. o f3isw W& EE/ A DS/ X 2SOl ¥sH/ A
http://rcoid.pknu.ac.kr/ alf Ny X 17
SH2
= Y ==0!!session_ld ==
Y ion_|d ==ndl sql2="SELECT cate, SUM(cnt)

sql2="SELECT cate, SUM(cnt)
from t_"+cvt_id;
sql2=sql2+” WHERE
("+ where_Case+”)
sql2=sql2+” GROUP BY cate
ORDER BY SUM(cnt) DESC”;
rs=stmt. executeQuery(sql2);

”

while(rs.next()&&1<=0)

cate_Group=cate_Group+” "+
rs.getString(“cate”)+"" "+

" OR cate=":
[++;

rs.close();

from Search”:
sql2=sql2+” WHERE
("+ where_Case+”)
sql2=sql2+” GROUP BY cate”;
sql2=sql2+” ORDER
SUM(cnt) DESC”;

rs=stmt. executeQuery (sql2);

”

BY

while(rs.next()&&1<=0)

cate_Group=cate_Group+” "+
rs.getString("cate”)+" "+
" OR cate=";

[++;

rs.close();
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<%Response.ContentType="text/vnd.wap.wml" %>
<% Response.Expires = —1
Response.AddHeader "Pragma", "no—cache"
Response.AddHeader "cache-control", "no-store"
search = request("search")
%>
<?xml version="1.0" encoding="KS_C_5601-1987"?>
<IDOCTYPE wml PUBLIC "-//PHONE.COM//DTD WML 1.1//EN"
"http://www.phone.com/dtd/wml11.dtd">
<wml>
<card ordered="true">
<onevent type="onenterforward">
<refresh><setvar name="SearchString" value=""/>
</refresh></onevent>
<input name="SearchString"/>
<do type="accept" label="menu">
<go href="#menu"/>
</do>
</card>
<card id="menu">
<select>
<option
onpick="result.asp?search=<%=search%>&amp;SearchString=
$(SearchString)" title="select">search</option>

</select>
</card>
</wml>
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