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Intelligent Query Answering System using Query Relaxation
Hye-Jeong Hwang' - Kio-Chung Kim'" - Yong-tk Yoon''' - Seok-Hwan Yoon'*'!

ABSTRACT

Cooperative query answering provides neighborhood or associated information relevant to the initial query using the
knowledge about the query and data. In this paper, we present an intelligent query answering system for supporting
cooperative query answering, provided that it does not show any exact retrieval result for any suggested query.
Intelligent query answering system presented in this paper performs query relaxation process using hybrid knowledge
base. The hybrid knowledge base which is used for relaxation of queries, composes of semantic list and rule based
knowledge base for structural approach. Futhermore, this paper proposes the query relaxation algorithm for query
reformulation using initial query on the basis of hybrid knowledge base.
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// input // var T : char

// output // Result(*) : char

Search_Abstract{T, R_domain, R_value, Id)
Search_RuleBase(R_domain, R_value, 1d, R_domain, Result(*))

End Approximate_Query
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Algorithm : Conceptual_Query
427 Adel & AdY 95 FY5e dunHd //
// input // var Domain, Value : char
Y/ output 7/ Result() : char

T1 = Head
Domain# = 0
Vdomain# = 0
Domain_temp = null
call Level_Check(T, Domain, Value, Domainf, Vdomain#,
Domain_temp)
IF Domaint = 0 & Vdomain# = § & Domain_temp = null
THEN RETURN(null)
IF Domain# > Vdomain# THEN
LOOP UNTIL(R_domain = Domain)
X=READ(Domain_temp, Value)
Search_Abstract(X, R_domain, R_value, Id)
ENDLOOP
ELSE
Search_RuleBase(Domain_temp, Value, Id, Domain, Result(+))
| RETURN(Result(+))

fo
=
uf
o,
>
o
i
o
o
N
ot
r (¢}
)
]
=
o

AL deld 43 &4 gus B
£ #opd £ g wEkd, =digdn
o] 3& A% Fe AelE A7 fst] A
2 M(preorder search)S 3% =9 xolE sord}
Toela &4 gk o{L 7-]0] 9] 2_0]7}._2_' é_}

Et

L

o ok

2o 85K
-y
2,
Lo,
r-?L
3
i)
A2
©
N
>
i
oo
9
2o
hal

dote] Zze A9 B G £AE Rolyrh
Suiololt £49] o] AAHE AdS A% FRE
W o=eels &40 B4 242 wasel ox A
of ¥99I7tE stetdk aelm, =A% £4 g
g sl 123, 3 A 24 3¢ Foz

ol

N F43% EE ARAAA 7Hs Hgol A9 @
8 spgelh (19 B1& A9 B4E ] Edqs
&4 g 29 39 Aolg Hotahe duPFE 49
e,

Algorithm : Level_Check ]
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%9 Aol gotste ¢nEF //
// input // var T: char
Domain, Value : char
Dornain_temp © char
Domain#, Vdomain# : integer

// output //

IF T "= null THEN BEGIN
count = count + 1
IF Tt DOMAIN = Domain THEN Domain# = count
IF T1.VALUE = Value THEN BEGIN
Vdomain# = count
Domain_temp = T 1 DOMAIN
END
IF Domain# > 0 & VDomain# > 0 THEN
RETURN(Domain#, Vdomain#, Domain_temp)
/%33 &4 gt @A s/
END
ELSE RETURN(0, 0, null)
call Level Check(T 1 .CLINK, Domain, Value, Domain, Vdomain#,
Domain_temp)
call Level_Check(T 1 .LLINK, Domain, Vatue, Domain#, Vdomain#,
Domain_temp)
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Algorithm : Query_Processing
/At EEY AdsHe dngE //
// input : query //
// output : query result //
get user query
perform DB search about query
IF exist(querv result) THEN display{query result)
Attribute list = & /] 4as £49 grE /)
request input(Attribute) // 9318 £4& AHEAIL AF )
WHILE ( Attribute "= null & Attribute € Attribute list ) DO
call Attribute_Generalization(Attribute, Value, Value list(*))
Attribute_list = Attribute_list U Attribute
TF Value_list(+) "= null THEN BEGIN // $t3} £4 gto| &4 //
call Query_Reformulation(query, Attribute, Value_list(*),
Reformulated_query)
perform DB search about query
IF “exist(query result) THEN request input(Attribute)
END
END // end of while //
IF exist(query result) THEN display(query result)
ELSE display(fail)

(08 9) 39} X2| ¥2E

Algorithm : Attribute_Generalization
/@ &4 dE O £4 3 Ssshe duEE
// input // var Afiribute, Value : char
// output // Value_list(*) : char

call Find_Hierarchy(Attribute, domain, hierarchy)

X=READ(domain, Value}

IF X=null THEN call Conceptual_Query(domain, Value, Value_list()
ELSE call Approximate_Query(X, Value_ list(*))
RETURN(Value_list(*))

(1 10e 44 st dxe|Eel A Find_Hierarchy
v EAE B9 Ay mofdg FE¢0 READ(Domain,
4 #7158 AH83le 34

5L
)
e

Algorithm : Query_Reformulation

/o Rstel &4 gol o8 2] 49 & A YA danelE
// input 7/ var Query, Attribute, Value_list(*) : char

// output // Reformulated_Query : char

Replace values of Attribute with Value_list(*) in Query
RETURN(Reformulated_Query)

(38 1) o Y ¥RE

5. 45 9ot

B HelAe £ =R ARk Az 4o &
oAl FAMY Aol id dE Hrie] AE
Ao, 2AHY dod o3t A% H7E 8 AE
zre] gAolA AbgAte] Hrt VLR #d Yy 4
J)r%% g Meg F 2AA Ao ggen AAd
AWNEg 7o recall ¥ precision® AlAEt A
} T &tA Tt recall 7 precision® T3 2

_ M9 #d U A% A% £
recall Bd Q= A= AZE Ano 2

FNE 248 d= AF FE 5

FAdF A% 4F AA9 &
45 HAE A7) Astel nA, YA R sk

doleutg Ane NS Ande A9 del A

precision =

g4 B2 A9 Ay 4y sase wad 2
o A%E vebd g AshE wlaste] ZAstelnh

F 2470 7139 120 Ay AESAE T ASEE
o, B2, g wel dHo] fAlEte #d gl
o Aeold AE RAE 7Ivtez Aol A e
dxste W&TE HAg Anet & Ao de &4
& @3 PJAN AFAEFFEE S HA), F A9 4
o £4& 938 JAE FP ARAFAES, F
A71He AT <F 1> gk

b

L
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(B 1) P fEo) ZHM Aol st Me Lot
(Relevant=32)

AN 73 Retrieved | Relevant | Recall | Precision
dA 7 13 13 0.41 1
Ul &4 g3 34 38 32 1 0.84
o) 54 ed ad| 4 2 | 1 | o j

Y Ry 45 W o
2 W precision

6. + ®

womRoA Ak A5AQ 2o 7 AlagE AKX
413 el Oracle 8, VisualCafe 30, JDK 1.21 € ¢
&t FEEHAS FER, FE7E, £YE, FA
R, ASRY, A 78 o8 HdA 48t
o] Ao F vk ARgA dojo HFatA YA sk
Aa7b gl ASde Fdo] &stel o8 7h AR
Am7d AAEL AAE AR AE HAEET &
AHERE dlE e AoolE EdR fEA7 47 9
A4S Bl £4 gho] HHE dspg 9o #d A
Wb 4 shE stge] A AR meld AHERE a7
?f} dojo ehdstA dAlslz AsTE e A9, EA
o ®BolFE W& AMAVE Al old¥ F Utk
8718, #9E, TN, 84, AFRE,
Al 8 5% SHoA ddEbste] dod &
e A de] $gs e A gdon

ApgAre) Aejolsh RakalA Ax sk AF glol A

oojgh JH AT HRE F FAV, FE7IE
T & Wool &35 dort Aeld dpolrh

(38 13) 2A Ho| 8§ &0 3u

gee AEY 49 $9E sY% 23 guoln
718e &40l ovjste WERT WF Yty
s Aozt dHH Alad WRHes Fo 1A
A Foz Ayt FAHT old wE A At
1=k (29 199 dex &4 ‘F§71Fe &
grol ‘e’ g YHHAJE dolHulojad 7
FE71HE AL J)Agol B 2 Iy
AR Yok wehd, g APk Al el A
2 34L& FIPshof shed (29 149 e AdH
Ao g Ashe AL g9 2ok (38 D9 CKAH
Ao & W &4 g ‘2 =vde ‘FEEFY

Flrrﬁﬁ:_—éﬁil‘_’,nu

BRR-SSSERE

(28 14) HEH He| 8H &3 &
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