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Without detailed exact knowledge of a retrieval collection, most users find it difficult to

formulate effective queries. In fact, most users may spend large amount of time formulating
queries in order to obtain their desired result. A method to overcome this difficulty is to use
query expansion that reformulates better query from initial query. In this paper we propose
concept based query evaluation method using concept of class that retrieved from initial query.
This concept is expanded through thesaurus. For efficiency evaluation of query expansion, we

defined most critical value through a simulation and compared precision and recall each other.

B keyword : | Concept | Query Expansion | Thesaurus |
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SD = Concept1 list of [feature]
Concept? list of [teature]

Conceptc list ot [feature]
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1: Set var class_count = 1
2: Repeat
If exist "}’

3

4

5. Else

6: exit

7:  Endif

8: If exist "class’
9

11 increase class_count
12 Endit
13 Forever

14  set var totalc = class_count
I* class ©92 22=/0f HE */

set var endClass = location

. set var startClass = location
10 set var MC&mm have strings from "ctass” to "}'
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Class—ID : [class name]

‘Use : [E2HA FO| HF0] 2|AE]
‘Features : [E4 2AE]
Concepts : [7H';§ 2|AE]
‘Domain : [E8 =02)]
‘Thesaurus info : [AlA2A HE)
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Class-ID : Button

-Use : button, press

-Features : window, dialog, event, toolbar, dialogbar
‘Concepts : Control, Event, Interface

-Domain : Window Application

‘Thesaurus info : R22t 0.70142] Concept list
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1: Repeat

2: set var m = "CLASS:"

3:  +classname [* Z2HA 0| ¥/

4:  + "Concept("

5.+ Concept_Names /[* Concept & */

6:  + "),Feature(’

7:  + Feature_Names /* Feature & */

8  +

9: set var thesaurusinfor have m information

from thesaurus_table
10: Until end of file
[* TButton, SAS| TA He off */
/* CLASS:Buttonn,
Concept{Control, Event, Interface) *
11: Repeat
12: Write string "(CLASS("
13: Read class name
14: Read source code and class query "Use DB,
linked class name
15: Where
class name links string
from classname_string_num to "}," string_num
16: Until end of file

, class_number, and "

o Zazol UE AHE ATHFT 29 Y =
$& F& o) <) olsh) AL + Y=g
e,

2. AL HEH ER
ARG HEAE g AlLeaE HEHA AR
A Aol ol g5 Al Tx B @A o
*1 9] Zpol7t gick, Fel2 F&BAE ol 3]
HE Aleld BAE ADHA FHF
7_1};]];(]6} AZTUE EXo| th= ZA9] 7
F el Bositt old wet B AFelME M2
d s SAES 9AT 7€ wet 2Fssko o
Aol g aFez BFadh oHd #He é
E9 YNH B & olfstd FH2Tt A2 &
o FEH FES W FFes dAse @l

HEE ol8st Ao &3l et ¥+ 139

g 98 49 Pez L}E}lﬂﬁ} o] BE wwe A
WEESe] 2= 7|BHQ Zajaw Zasinz 2Est
kst olsfal)sh 41, o] Lolsity. ATXUE

5}

o 9 542 Gamma HA AW "3“ 33° e
(behavioral pattern)& 2#/3l7] 3% 4 |
ToH2). B9 HEe A Y9 = ‘§}, %E], ik
e AMEEE AYeg AF e 7% TR ¥

nejF] F2 o] gHr} o] B AFoMe Z E
7t AR gl o AYH 48 29
#esln o] HE o|gdle HA YEHoZ A
PN EFHE AMESTh 29 ALgHe
72 37 §1 o2 B9t 7Hesid
YA £FHE AABETE FHolA Folx

ol
3 o &5
AAE e 2Y2 ANF 018D AN PR 5EA

i o am

Q uhgelr), WA 2 FhsE RHE 54 &
ol U2AYHEREY 4HF F, BE FHsz
e 54¢ ag8se A9 49 aees 3
el e 2 7

N

AW Al TGS o] &3 AhTs
th 13 7o 49} o] ‘Cartesian’
‘transform’, ‘Matrix’, ‘Vector’,
‘Draw’, ‘Scale’, ‘label’ 9]
ANEL Z+7} ‘Math’, ‘Linear
Adel xgdr} iRz
gel &atA

4 en, o
Ao] g o}

B Eer

i,

‘Angle’,
‘distance_compute’, ‘Axes’,
E4% 73 913, o] B4
Math’, 281 Graphlc
‘Cartesian’ E2& 3719

Math concept

Feature,: Angle
Feature, : transform
Feature, : Matrix
Feature, : Vector

Linear Math concept
Feature, :
distance_compute

Graphic concept

Cartesian
Class |}

Feature,: Axes
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Feature, : Scale
Feature, : label

a% 7. Sias] F4ut o1

'Cartesian'



140 sI=22EIZ8E=2X| '05 Vol. 5 No. 1

Ex e 7]%4 el et o2 AL WFEZ2 Yw
=09l zafﬂon EERCELERY
o RAY
g JH” ¥Zoz ¥HH
Aad 2 75 A

V. 7Hdx Zo| aE

1. 78 78 Alaga 25

£ drolMe 2d27t 234 dS @)
ate} 7id 71 Ala2E AbeETh AlaEA 7
& Mg S4E0Y AER g A ZAA
8 o} Fojich EA3F} sdzte] BAGFCV)o] 2o
A Foll, o] ol&std A 7ide BEGCCV)E
AR, Az 55 Aot

o

innr

® Hdst 54 oz o]|Fojd WEH2E A5
EA-ME#AG (Feature—Conceptt Value
FCV)& At EX-1E @A gkl ik 4

& Al et ek ol 7 Apdel 48 5
Hel s ATVES Jdne #AYS PN
Zohe onle) 2AT,

feature,

— 4. JECHATCL )

FCV,;= 04D feature, L
FCV,; : Concept j% feature (2] &A%k

D : Concept j1 X9 [ WA featured) TABE &
feature, ; : Concept ;141 | AA featured] AT
feature, : EE Conceptl X | WA feature) A AL A A

ZHConcept-Concept Value :

% 12 FCVE o83l CCV

S B8 Aot} o] Fhty

T E Ateld] WiAA=E vpehl?)
2),(3)7 2t}

Z 1. FCVE 0I8% CCV

Concept] L5
Feature C’Q
A ac
B bc
N Nc

1) 784 C13} C2 Atole] mjAARE golry] $5)
HA alT a2 Ato]9] WiAAE A

____1~_
"o, = THlal =l * (al#0, a2+0)
m, =0 (a1=0,0R a2=0) (2)
% (al=a2=190)

Cl3 C29] BE B4 s At

N
M[g = IZH mjlz (3)
2) 2 Aol disiA Al

g5k e Fyol ool AEA = N A Ae)
o) BAZL, & NIz Felo] wHolBo] FAF ] AL
7o F Aieast FEHh

@712 g £&

Aol Gz 2T AN 3 0 Fe2e] 54
o] ¥3g 7de FE3 oF Sol 27} ‘URL's
‘BufferedReader'd W o€ wEshe el ‘URL-
Reader’ E#127} A%} ‘URLReader S3£9] 54
& %3t} ‘Exception’, ‘URL’, ‘BufferedReader’ 1.2
T ‘inputstream’?] BAo] &5t o] S o
MEe AHuA ‘Exception e ‘Debugging’
Adell =1 URL'E Network’ 7ol £3dH
‘BufferedReader' &} ‘inputstream’'2 ‘BufferedReader’
Mdel T zejzz A9 ‘URL'H ‘Buffered-

[

$oie 7



JHEE olE5 X9l ol &8t A 141

Reader'e] <3} €gd 712 71de ‘Debugging’,
‘Network’, ‘BufferedReader’°]t}.

®

g =

8 MdE Mhelzd o et 7|E A
o2 XHE ‘Debugging’, ‘Network’, Buffered-
Reader's Alxglzdl 2% CCV HolE& o]&3ld
Ade] 3t 2 /g RE Ade] g Bz
S MR A 9len, o]F 0.7 ol e AdEn
o] &3] dlide] ). ol FIURE HAH3F) fx31d
AME AFEo] A Yeide dAA BHE AEH]
A Bl dAe Aoz 5H| 243 AE3it) & 2
£ ‘Network'sll tjgt £-9Jo] glo|&9] URoju}, o]F
dedgto] 07 ‘Internet’# ‘HttpFile'©]
‘Network'ell tigt &3 sidez s ojzic)

o

4

uc)

°o)&d

# 2. MAZA §2l0f HolE

concept| .

| Intemet | HiipFile | Archive | Menu
concept )

Network | 0.78 0.72 0.48 | 0.61

@ EEE =9 Eajot AM

8] A9e 3 7 Helg do2 ZF3e 2 9l
o 2o (mono-query), £¥AY (disjunctive
—query), 282 A%+ 9)(conjunctive-query)7} AR
o, 9o Az e Aeojuto] AL4H 7
S-oln], T 7 oide] A7} & A HelRee
OR¢ €84 sln AFgA e AND H3e F83)

2 3 7 ele] AoE g Rojul

g d, :[cl :a1]
—f’v:i]é?—] L q 7 (EXP) = OR[(I]?=1
A¥He : Q=ANDlg ,@xm)s -1

£ d7949 712 de] dig A9 #§42 ORE
ddd FYHYZ o|FojA|H, Fd MF o] W3l
A OR gito] o]Foj7] 10 FAXVEE HAY &

EZ ik 5, 248" Ng F s oS £

oy BF FE H¥UER AN 1%, &
HEVES T HAXUET) 7HA 1 e e e
ALRE ARYSt 71 #Ae] 4 HXYEE F
A AREHA dEsES i3]

i xe

N

o do fz

1. S5 HO| AUAX| MY
W A 2go) Alada A& Ao i &
el Py gltk 2mE A& AR 73550
= BAEC] dig & =9} oo @2 28
Ro] Fasitl ol A Axgo] ojH
erto} AA Y&, dF S
FE4E Fa A e A2gd ASoe 29
WA FE Fogs 7T AR FAE
BYX) EAEZ s2s
FAY AR LS ol = A= A &
HHE HH3 WA 2gsloF E Aol wepA &
TFAME AXVE A9 APLS AN 1S
T e A9 Zo A AAE AEelde T

47334

Aol B dAANE A7) A WA Akl Y
oA deje] 7id 10/0E Mesta, Je8 7idol g
AL 24 "3H(similar expended sets)& TESE A
AREE At A S Jold 3 Jdell i)
FARHAY 7158082 &4 AHeE § e ANEEY
s nlate, fAF 33 Afel &3 EEL AlA
gzel e idez PP o F AR FR
1070e] 7hdell tish £ ST Ae Alxkelse] 9
3 S Aol fAF B Agtale vlug B9 A
Sxo AL AT o4, Fe) g o]
FoAtg 06o0MRE 1L074A 019 HH02 F3E
o Ztztel el AP &S st FE=9 A

L L2 gl rf o o

Mo 2= o oox ¥
N
o=

£ 2
A
roh
oY
3
o
ol
of)
oo
2

L,

Y 2 oX K
s

B&S 2= P AEYA AR A4 ALg
She W) fAbsie,



142 St2EHXSIS)=2X) '05 Vol. 5 No. 1

o] &8 felojols

T

_ %z9%
AR=~ F4d Fo019

HAH el JAR S Y J2 AHE-E 10789) A
< {‘EditWindow’, ‘CommandTarget’, ‘FileException’,
‘Window’, ‘Menu’, ‘HttpServer’, ‘OleClientDoc’,
‘StringArray’, ‘Document’, ‘ToolBar'}$} zZt}. ¥ 3&
Alag oA P22 &3 Y49 1074 g A ¢
A d AN g&$ Vel RAolx, 17 8& F¥mst
Adge FaS AR wet aHZ2 AU

B3 YA E HM S8

gy b BaE B EE
0.60 0.287 —
0.70 0.603 o
0.80 0.734 0.428
0.90 Py o
1.00 0.870 o
RECALL/PRECISION
1
08 — L -
! >/’
8 06 - \ —
& -
04
Pl
02
o R
o8 a7 " — 1
treshold

I 8. Y0 BE HEUS/HEE Hm

DA EoH5S
ARgol FHEE & & Ak 2ot YA 07 P
o 59 A7} 0o A Hol B Hgo) BolA
3, AR 08FEE 073 JHE] YoM F ol
) gAY QRS $E 2oiRe & ) 9

o w2y 2 dyede ABEE fAsE A8

As g7} 2olA 11 3, GolAd L2

fol 3 fARAAYA S8 FejojelF

Ao 24T 5 = WA YA 07 o3& A
9] B7ge) Mz AAGt ool £ TN AE
Eﬂ ol o) A& Ho] Fe PAZ Aoz J3) P
& HUF 2R F Q=S 5o

mlo

2. Aol 8%

o HollA Ao F4s g HH] YAgS HAs
= Wgel disi Letr gt & AdMe dAR 0.7
ol4te] Ae] gty B3 A wE At 4F
PSR E ok £ oA Aldesy e fo
A} ol M Ho & dAle AeE Hrlst
Ro] BHol7] wio T Ao thsje] A& ol
712 sidh Wy sty deld diste 539
Aol F4& A T, FEE9 AdEo] HHE v
g Aotk Aoz FHA Sezel distd A
0.7 o431 BE Z#2E Ao X7, MEA
Ao 3 BE Ff2o “Hﬁﬂlﬁ r:’r/\] 0.7 o4
Y25 Ao XA WY F 5 Ho
$4E Al o) Aert Q Pej= Aol ujet A
27} Aojo g A& ALt Aot Wgshe
7VE 47) Aot & 4= ‘Window' Wdel wist 2
o] &3 AL Bk

‘Window' 70dg 59 343 A}, ‘Window',
‘FrameView’, ‘DacRecordView', ‘CtrlView’, ‘ScrollView’,
‘RecordView’, ‘View', ‘AnimateCtrl’ =5 8719 29
2 gAY o] Ze o2 10709 g tha)
Alegst Axte] et AEE viwrt ¥ 59 18 9
o Vleht Aok ARS-EF g2 51049 2ok &3 7
Aol APFFE FYxrt "Bojx 1, HAgo] Pd
sgF °“4 T o] PR o] Ro{RA] e
= =A% ARE
oA, Aol 3 o]} o]Foix

rﬁ rlr 2 e

go) wo} A4 K gl

Atole AEe

o QoiAE 8 Aol A AT AYwt 4G
Yol & 47h gt WebA ¥ ATeAE AEEs)
AREE ART £204 $A9) V2L 4 JES 3

o #3¢ gz ARk



H 4. "Window" Sa2fl& &% ol

R

Xt
=

o

Q1

Window

Q2

Window
View : 0.84
AnimateCtrl : 0.79

Q3

Window
View
FrameView : 0.93
ScrollView : 0.77
Ctriview : 0.85
AnimateCtrl

Q4

Window
View
FrameView
CtriView
ScrollView
RecordView : 0.80
AnimateCtrl

Q5

Window

View

FrameView

CtriView

ScrollView

RecordView
DaoRecordView : 0.92

AnimateCtrl

H
02
lo
oy
fol

o
=

HY g8

YT - Hee

0.821 0.265

0.598 0.793

0.234 0.834

0205 0.849

0.156 0.856

RECALL/PRECISION

0.8

\\)(

08

0.4

—@—recall
~#-precision

recall/precision

0.2

4 ~

=

at Q2 Q3 Q4 as
phase

=t

9. &% nhgol o

/NP E dim

BARE woh AsdAE TR U%e 299 B
o) e ARLH} AUEE vlmac ABEe
WA ATUE 3 429 FTAEY Fo Big Bue
HAg AXVES) 4, A¥EE 2499 WA AIYE
2ol Big AT AEY AXVES] £8 o gete] =
Aagld. Aol Qo2 3048 AASAT, Asds
2 A8aA We AT B AT At PEom
NAHAE AEH 290 ARLS 01 G912 WahA
RN AR WHE 24 F, A% FES v

FAGO4]. & 6& F A99) BHwe} @& v
& 2 AFolA A
stz 48 AY S BAE NLALE 485
Aol sl TSl SloiAl 22.3%(((0.769-
0.629)/0.629) *100) A= ZA FIHNEE BAFH

6. W80 Mz HIg

NZEIPN BF A|ABIA
R | e | e
0.1 0.68 1.00
0.2 0.70 0.95
0.3 0.78 0.92
0.4 0.75 0.82
0.5 0.72 0.86
0.6 0.63 0.72
0.7 0.59 0.71
0.8 0.54 0.65
0.9 0.48 0.57
1.0 0.42 0.49
I Precision 0.629 0.769
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