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« Abstract =—

in Knowledge Management Systems (KMS), tacit knowledge which is usually possessed as forms like know-how,
experiences, and etc. is hard to be systemized while managing explicit knowledge is comparatively easy using in-
formation technology such as databases. Recent researches in knowledge management have shown that it is more
applicable in many ways to provide expert search mechanisms in KMS to pinpoint experts in the organizations with
searched expertise so that users can contact them for help. In this paper, we propose an intelligent expert search
framework to provide search capabilities for experts in similar or refated fields according to the user's needs. In en-
abling intelligent expert searches, Fuzzy Abstraction Hierarchy (FAH) framework has been adopted, through which find-
ing experts with similar or related expertise is possible according to the subject field hierarchy defined in the system.
To test applicability and practicality of the proposed framework, the prototype system, Knowledge Portal for
Researchers in Science and Technology, was developed.
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2 T dg Alold] fAlEE F HEZRE AL
HE cosfFoZ EHE £ ded 9l 4 (6)
= olHE IA FAE qF49 £8H FdS

hepdih,

|

[o]

FV,- FV,

sim(FV,,FV,)= cos 0= NEVI IV, 6)

A7) FViFVE F 9E FV FVz9) WA

zE

7&*“ OSTE 137

RE g

AE] V9]
ue sas
gelabsl 3 Bob WElE 2%t FVpw = (94
0.12), (£}, 008), (25, 009), (£ZE3°], 0),
(348, 0))3 FVsas = (914 002), (£, 03),
(225, 007), (£ZE3)], 0), (3, 0))o) =¥
5 F7) Boke] FALEE T8 2o Adad,

(inner product)& YeRIH | FV, I &
Aze AP (O] 4] A4F

sim(FVzs, FVaas)
= (0.12x0.02+0.08x0.3+0.09x0.07+0x0+0x0) /
(0.12%+0.08%+0.09%+0%+0%) "
x(0.02%+0.3%+0.072+0%+0%) 2
~ 0.0327 / 0.17x0.3087~=06231

FA) Bopt fA1% 2 dvksHgeneralization)
9} A8l (abstraction) #AIE 7o 3= FAH
£ FASHA Hed olFA Fokte FAIEE A
Al ke #g43lr] YdiEe fAl= o] FAHS
Aol wet 03 14kel9] @& 7R okt gk F
Bop WE 7k FALE e 3w HE Ao]9
COSOFo.2RE E5Hu2 3A go] 34 0
3} 1Abol 9] g 7HAE B4l we o] 2A&
Heatia=d

3.4 M27 =2ad Hlo|EHiojAl &

_.u

A7t z2ad FF 4R 5R A&7 9
FEE FA 2Rt fAlE
e BAE TEET o AN 4
dAeM =29 Bobd 4 HEE €8

B TN E ARt zERes ¢ A
et gle A8 249 fota} 7} Bo}

AHET

2
N
olr

o
ek
== oo
P,L
)
i
::%
_X:

o

4
A 7+ AR} BgEn 9}-‘5 AR ]*“’ﬂ EH
Z23y dojejHo]
28 FEdck Bk B4 ARAE S o199 F
,9’;:5 &= 9)\0111 z+
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BEAY Ev g AE oF AAV A7 25
of ma} Mslates FY olfE U FAR WAL
7bsdel Aok Wk, 38 AR 25y A
BE A A9 Ao {AS 1 84S B
E37] A3 e A&H ol Aadsd A&V &
29+ 7841 ¥ete] Hga st

A&7t 220ty doje o]l ~E F537] 3
e AR BHdtn e AR A9 50
ZA ool shd AE A4S (1) 54 (active-
ness), (2) %5 (excellence), (3) H7Hassessment)
o AZHA] 8A4E 7|2 EXHY F Ik £ A
ToA &54E AEIPE AL ANES §F
e A2 AQ B85S Griy R3] FsieA|
£ 9n|gitt 54L& T3 ¥l (frequency), JA
E(recency), ¥ #(volume)®} 842 FAHA Utk
T E F Utk HEd 54 HESH 93 A2
E5 A& £2AF ugit} o B2 A4
£33 AEI) S Foboll g AE A4g
Hdez o Hol B gt & F e
ofct. A& Alzko] Aol wet 2 74Nt wat
A Hed HARE ot A9 EAg AAE
o] Frjoll wFIER ) wEkA, AXEL 1
K& Frhgel Qo] AlIRE 840l o8] ZAFH)
of & a7l e Aot} vputo g BF 82F
ol Wuig XS FEI} AEI] W FrhE
A3l ="k gutd oz A, BFe] & x4
Bo] & B AnE HAET 5 v & + 3

=Y mehr Al2doXE ol Eiko] 2 4

2

ot ol

X oox flo

2ol 4P AW Aol FFs3t
At oleld 828 olgdtel AF AAE

HAEZL AF 2/71e AT AHE dEM F

Al Fol AAl(subject field hierarchy)d] &5 o
AE BE Bokse] AJEE 47 Adbsltod AF
gt} &, BE Eoioke A%k F MY 22 FF
& Hol: Rorl djF A4 Eo] &3l Ropo|z}
g A¥x Aok o Fopol dig 44 M7t
g}, A EREE 3gste B A
344 SyhS g8t 2y vk A2 Ay
o Al B Fof Aoz #3g mdct
4 Agz A BEA A F A 32 A A
A5E 4% 5 Ak

Bt A TEE AHEY F84E Frished
F8% 24 F R B 7 Utk AAZ 9% 7}
A Qe Aol Alzgd FEHUTD dHERE
28E 83l T2 AMgAL 7 AYES ©
E3ta 228E 7 A2 pAE A A
d I AAo] fF&3AY n & Aol B
71 FET A SER A9 gig e AR
o] J7ke T AXNE FEA HAE AHE 53

ahs FAd EFAIIE Aol Basitth

>

—_

4. FAHE ©] &% A% A¥7t
A

o} Fo = fFAF ol A&} AL Y8 =
3 FAH W29 &89 2 7oA Agstes 4
71 A4 4 Es J43td Mg 4P age
A/NEazl gt

41 HRIH AMS AT FAHS MB7HsY

KMSel 528 AE7ME &3 280 EAstn
A GEAE aHeE F837) HaME
AE7E AR AYE BR3a dE FAl BopE
Ags PR AR ol AlgAle] AN =

Al g 54 AR AN HAST A S

o
Ye $3Y AR 25, 54 Bof WEIY



AR A 28-S A% FAH 7 A87F A4 e

B 5 opdst Al ofsf AR HA 2
el HE2E A9E ATE 5 Q' A9 E
3 wAgt), ol M3 AR g Hibste A
7te] dAol E7bed A Alago] ojeh A}
g 52 3 e Eory] AEVHE g PA s
AZFOA AHEAY A RHELE A FINE
F AL Roltk. o]z B Boto] AEII7F EA3)
A FE AE ol fFARE Hope] HEPL &8
7Fed ¥ 5 AMEAY EA) slAS H8) fred
ARE AL F A€ 7Feyel M 7] Wil
o} T3 e B Fof AE Qo] Had 4
golgtd g Hof AEIY] £E A A} Fope
AE77E 71 H49 digkel 8 # itk

frA} Bof A&t AAE 8 B dTdAME A
4 B8 WHE9 FAHE =989 &83t 4}
ok AE7F A Are Az A d Hordd
9] Hgre Zo A AIhe &9 T& AFTse
wHoz HAd A8 dvhv AN 2HE ¢
R E AMRAA dElE  QAuE o] E
AREARL A w83 AR € 4 ok FAH
gt A WHFe 7S HESE A8 34 7%
o] P& A F I F7F R AFo| T
Atk 21 sz FAHY #A =8 ALFe o &%
FA) Bof A HdD FA Fopte] fAHEo
™ ol frAlSE 2ok AEVHE HAE] HH &
£8t}. & g8 shve 49 A2 58 A4
Hobojl thst AR A4E ol Ak B{HFR e
A& gushed 488 # e AT Bopepe] A
. ol o9t e FA Holgte fAl:g
Z} AEvtel Bopd HPL HA4E KMS AHEATL
gdg 2 shz AE7E 8o A3 02 HAsiey)
aA =gl "rh

_,_
-

4.2 Max-Min 9iALE o[B8t FALE Al

o] oMz HA| =29 Max-Min IS °&
gto] F2) Eok MAd AHojd FA EokE T A

239 BoE BRAA B POIETY FAE

Axete A4de dgstust @o33] o At
A4 3Gl HEE HEL AE E771
& FAAM =29 A9 BEokE TREke FA)
Topte 27 fAkE ghol 2880 @9, FAH=
dlol8l B A BEE YA AR dgsof
e dlolE 4o £8 E9F0 R/ AAY 75
3 @ HEE AA Yo Fed ol 4 A
ol Bobg FHste FA ok Al didiMT 2
7} FAE B BAHCE BEk T 99 EoF
b frAEE Max-Min 34 e o8t k&
& & Q7] Wiolvh Eof A EAjehe FA
TORY fAE ARNE AAsME ved 22 &
7HE A Bzt desto

o

(A9 4] n-dl'¥ F4gk(abstract value)

54 go=¥H noleh: 243 £%9 Aolg

e % AT 29 n-#d Fgols ok

[ 5] n-#@ AL (sibling value)

543 43 £ A G q8 qE T A
o FYE n-dd FARE AFLE Fhe
RES AN n-dE FAFOE Fggrh

=g, FAHS) 5 72 248 £8 A4e
gog 9% 29 AN FAREAY 44t
Sof ialA FAlG £29 Aolo) met P
Radte FARE AAES ) As e 2
& Aee 9= Bt ok

(B 11 Atz g2 24
(n+D-#E A Aol FAEE n-Hd A
# Atel9 fAl=RT Foh &, n>=1

Re 12 743 £Eo] Ad w2t F gk Aol
o EAqste fFAtEE A&EHoE Fihdvs 54
& Adsta ded oAl T 348 £E ol T
7Vell whet n-e#Pd AT fAkee Al
zZtolA|A ok A& Fof, 2-uU8 FARENS &
A -2 FAZE Alold] fAlERY 2o
FA 3-dR FAREC T E FARETE
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TA] Ao} gt

3, -9 FAGE Ateld 27 AR @
old Hellx M uie} o] #WE I BYE
o] &3l AFoE EEHM n-#¥ FAZ(L, n
>=2) Atol9] AR E #A #Al9) Max-Min
AHS B8 AXE ol Z7|d AAR FALE 3
S Fddel ke FAg B FE A Fole
FHol Atk A& o, [1¥ 1o Hd 2-#4
A ' AN Y fALEE T E -
HAGE Atole] fALE L FoEol Jod o}F
o]&3la] Aatd 4 gl Aclth

3ol A vieh 2ol 1-#d FARE AL
olg] fAIEE A&7 AHE £7719 gE AAHS
B Ao E =EETh b 2-#HE o]y
#AE 7HAE FA% B A FAEsE HA
A 2] Max-Min Q4 o] 43t A4tstA =t
HAZE Aol FAIEE 2 #d Aol #A
glo] BT 1-#4¥ fAlE =& B YA
Aoz Foste o] AsdAT oz e WY
2 g 2 93 E AT ok A, 2%
7bsd BE 4o FAgkel d] 28d RAEE
E&3e ggdol stug nsta Qv FA4 &
of AA A7|e Wil FAE & HE AL
o] BRAEs} 3A FrtsA "k ol Aite]
FEBa oyt 4t Azt v &-& Fukat
2t} B4, BE fAIE & A2 258 4
7 g E2 2EH AR ghel 34 FE 1
wES Bgg £ ok &, 54 FA4 Eof
&3 A 5g FAMY 4% T oY
Aol o8 2-Hd YA g FAE} 1-#4E

2 o o

gAgke fAlZRT o 2A €39 7heAol &
A}, ol A 1o gsEE Aoz -9
YAGEY FAERS g AR S BE EE3)
31 2-d o] de] FAZE Alele] frAlEE ThE
ua oz Aasld m&ste e 58 A 1

At
té FAHS 7|9te2 Max-Min
ANE ol &t 2-dd FAF Atold FAEE
Adste 34E& BoF Ak YA ALY
L FA BokE olES AEF UL pol att &
o REgrol He s 2 FA 2Rt AF
#AE S gk ®g, F 44L& FAH 4
AA AF BAE 7 F FA Bokg AZde
A2 7V B2E Uehiin HA s @7 %
A #Ae g SdEER d2E F T4 Tort
o] FALEE EAIRTH

(28 5]l M a3t ;e FAEE Adtsiral o
AX a bs 242 9 FE FA 2ok pt ol
3t 289 FEUA ;I pe T FIHA
= gt YT FREGE TR Aok wet
At be 2-2ld FAlgho] Ert adt beoll T
Max-Min d4H& o] &3 HA) B4 @49 dv=
o3 2o

rdp

(Derived) sim(ai, bs) = Max [Min [sim(ai, p1),
sim(p, p2), sim(pe, D)1l (7)

(29 5] R wiet Zo] FAHE shte 2
Agrol shtel REFers A E A% F2E 7t
A1 9}, watd, adlA A E a > p—m;—
heehe stute} A bs B=7t SR wek B

1 ' 0'4 Mt <
........................... Max-Min ©i&t
04

[T 5] Max-Min StHE 0[8% wAE Altt



£ RRgst A4z Aole] A AGSA T2
AR A (e st ol WaE 4 gtk

(Derived) simla;, bs)
sim(py, p2), sim(py, e)] (8)
= Min [1, sim(pi, p2), 1]
= sim(pi, p2)
=04

= Min [sim(a, 1),

o] Ax}uRE Bwztsl A2gte] SAIEE U=
2R 3¢ at bl BEY $ALE 15
220 ;i p Alel9] SAMES AXEE RS
Ak g g3 bAtolollA A (8) ZHE ©

H OFAE(simla, ) 04 bid ke Tr/‘},s:
(sim(by, by)) 03Kt} 26| o]i= A7 1o Yujzc)
ozl Z&s 3}]2#6}7] SR llo]]}\ - us
WA P FEonY 9%+ e
At e e Ee 4 (99+ /E% -
FAb: e gejstark

i}
41:

el

(Extended)sim(a,, b;)
1
" (Derived)sim(a,, by) + @2 9

&, (Derived) sim(ay, bs) = sim(p, p2)°] I n-#*4
AAgE ard Y dHMak= (n-1)ojh

H O AF AR F ok Alolold] 125w
ST AT T O BE ANE T
EA7171 A8 g ek AT BFa gl
o gAl wal, A Rkl Aelst AEE
FALEE T10] weba] ZopaA He olgh uha)
Az GAgk Abolel eMAst ARA HE 2%
Rpz R ool B9 Uitk ek, a3t by
94 % o"} =1z ] 7‘3‘?— sim(al, by) = 1/(0.4+1) 9}‘
0.7147} €},

43 FAF 2OF METF HA ntF

et A7k 2y o] grHol 7

A2 A 2de 3 FAH 71 9871 34 e 141

A Bobd AR} 2Fe] Hid i HE A
4ol whe} BT AR AF EF7IY He B
¥

A2 §3 FA oRrel 27 FAE} £

ARERE KMSO 228 AE7F & 150 ¥ g
= AE AL g4I ARVE ANE £ 9o

o ol A HA dige] Hie ok fAME &
< 7 gle 2ok dE7PAAE A4 & gk
(2" 6]& & A7olA Adsts Aed A7}
A dukAel 3A-E& UML(Unified Modeling
Language)®] 2558 ol&sto] st UH5].
BEEt AN2d WielM 2Ase dde 39
L= e A %% Tdgsee #8He =
TEA T Y2 4 gAE, olHT AHEE
AAdle R E EEHZ}Q AYAAE FHI
£ vlEEE2 20 718 d8 €85 4 9
HAE M2 b Qo BANToEA AT PAE £
ﬁﬂo}‘“ P2 Te AAE FHY &= ok
E7F AL ALg Y] HAo] JH oz e A
3151 ol A= AHod FA 2ok 27 AAN
A AR AEE H Aol dAlsle FA Fof
o] EAst=AE AMstA A ol FAl E
opg AMLE FAl EoF AAdMY 71 89 &
S 2 RE AFstn] gk Al Fopge )
Aot oS A9 FE EoFEs ddes A
o] FETh Hat9) FEAN HAH FEHAY
A AN vk AR st FA EoFgo] A
g 35 dE7t ﬁiﬁr?l dlo|EHlo] 22 7F &7
Toke AL7t FFol A= AHSAIA AFd
4. o 34 W *P‘lx}o}lﬂl F7H4 A ARE A
at7] fls AL B =7t A4S vHE 9
= ofell M & ‘i‘rﬂl-‘é o AXA Aot vk F
Al Eok AAE FA FoF AAL A A FE
77}11 TR BTt YAk FA EoF
Be Fed Ay 24 fool AR A%
o] 7&* He di= 5’—‘}5“4 01315* 401 At

o

b

A
& SEh} o,]cx}, %9]013-1‘{?}'} *5': ]:‘—:::3 ke
Fok AA gl
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AN FA Bobt EABTT 7HEs

A o) A% AEA7 AY A WA BCe A
4olE QYTHE A2PANE dol of Bof
@ w4 oldle e e B3 FTAE of

)
M AE7L A4 BRE AFHA £ Roltk. o]
oo} Al I8 Aol ECE WA
g st} Aadgo] 0% A
=S wt s 24 #
A% s o8 A8 A% ol
AEo2 #H5Y) AAAE BEA,

ARk Fael Aoz A FES 52
At WELYA RE A AR Baol
2 A9 93 3& A9 YAE TESE FAH
A FAsked U vk AR A4

|
ot
d

AL 58 4 Itk 22 o FAHOE AHnw

greF UE B2 ARV FAE B A9 FIE
Hgsta) AladdA AFse o FAHALY 39
FA goF BEo2RE B FA £okE AYst
o] AM J9e ZF9o2H HAM AL B3 &
Aok v UR AL AN At AeE By
Ao 932 3 fAF BoF AEVHE 2¥EE U
2o ARt 2L AT Aol 7hsdith
[2¥ 6]9l &70€ FAH @2Hs o438 %3
AE7E AN & v A stz EXPERT
{(id, name, field, title)}'e] Hlo}& ~7|ut2 AHod
ad AR golguolAg o8I AL
EXPERT Hol&& HE7te] AF EoF ZEE A
Fsta Qded g Sof AR T £ o]

TFE BEAFNE AR $7F AVRA gAY o} FrA}gE okl HEVIE Folegtete FE F
2o AL A% 44 139 L& A v F gataxr Fohd old AFee AR v
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‘ 2 99 !
e !
f , :
| N :
‘ ( . Bops P
I ! l | )
: 2 =5 2 HMAITH]: |
1 1 |
| .
‘ b
: | |
1 I
: |
. ' ’ i
i b
. | |
! 1l
, | |
~ (2453 ]
Faele ), | (=9 ﬁ EC |
s EE '
3] ( HAIK ) |
o= ‘ &
| \/ \l/i ! i
- T : \
| ® | ‘

1

i
hadd
>
Ho
M
o
1z
il
ol
H



A2 A2 A 2 9 FAH 74 AE71 234 e 143

o 9 AW
select name, field

from
where field =? ‘8

expert

A delq Qo sha zAL g Aag
=72 olg o] EAHU N8R Al B8
dal Fere] 1-ad RRIHEADE A
Mot ke AR thew 2o) FAHE,

o 93 A9E
select name, field

from  expert

where field is-a Generalize(‘53F, 1)

9 dojEelA FAAA 249 is-at= HEF
bR G AN ET BEG Alele dntg B4
i Edsta Qo #3lkd Z‘-"/]‘t*"ﬂ’ﬁ ‘Generalize
(3, 1S el - g & Adsy
& A3E ZHFA H99 E}EPH do| z7HL
‘where field is-a ‘A3 7 o] @3jET} E
g Eere] 2-dd FARE F 5 AE (d)

Gl

ﬂ

(Z 3 FALEO0FZ

eI AME 98t

A 05) o4 7HE
ar Aolgg

FA Toke o e
g3 78 + sk

o 24 292

select name, field

from

where field is-a Approximate(

expert
‘T, 2, 05

[2¥ 1€ 29 A9 A dojee

o 2-#d BAg T 069 FAIEE JHAE A
&3 VAT T Ropt AAES 4 S Ak ®
&, 49| Z3he ‘Specialize & ol 831 TAH L
ofe] ddME AA e - A
s 2 ‘gEsle] A oA AR
AEZ FAA ARAE Qe FA) BopE HY
st Ao 21 38 = Ao

. %3 3R
select name, field

from  expert

where field is-a Specialize(‘' A3}, 1)

B

T ‘e
< 'd

FAKZ AL of

A7} J 550} AL A4 TP ik ‘eelo] sk AERAHFFE x

i ER sim / (Derived) sim (Extended) sim (Extended) sim
2 John 25t 235 1 (—2‘5”211— —72 -1 W5x1-235
2 sal 25} 126 1 e-D+1 2 126 x 1 = 126

y 2 D

2 Sam 5% 78 ] L'ZQTL:TZ:l 78 x 1 =178
L Peter 2% 113 06 ﬁlll—);—oi= 8 05 113x08 ~ 90
2 smim =% 41 06 (2_1”6”'6 —+8 05 41x08 ~33
2 Brown AT 21 06 (2‘02);0'6 - 02'6 —0.3 221 x 03 ~ 66
L Luey A 93 06 (2“02)6+°'6 - 02'6 0.3 98 x 03 ~ 29
L Kevin 71A%8 16 06 2=2+06 _ 08 _p5 16403~ 05

0.8 2
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R B e s,

o] oA A% FAH dite % JJi s
AR F7HAQl Aol 3 gl wet Aj2H)
A Asoz BAHA AArE B8l 4vHH
2l SQL(Structured Query Language)™} Zo] g
el Frp o2 ‘e Fopdl dis] HME A&t
o] A HE A2 FEL BoREY fAE
E 7122 ALE AR A ATH=H dA
A AE7t 2ot doJguo]AE V|EeR
olg g A4t FAAY 5 <& 3> Astdrh

4.4 HYANLH 27

B dFdA Agtste ASE A&7 A4 W
29 AEIMs4E H2EN] A8 AE} AF
25 2 A4 71%E 71X KMSY ‘A37)e d+
£ 9% AAEgS dIN2ges sty
A B ¥=(information portal) & 7|9 AX ¥
(EIP : enterprise information portal)& T3l &
Bo] AE A|2"E B8 o]y T A EAAE
g aFeln Z&Heln Al Adsd H2
A2E AFsted AET A2 oFlEA R Q14
Ha JoHI0, 11]. oleg X A|28lE o] &3d
ARRZLE AE 43 FRA Addglol Tag B
T AR Axd AHEA QEH o2 § Bk
g ol&std HTate Ao shesty A2
WAL AREATE HAe] F % v 2YA A S
el 28 € 7 de A9E 2% JRE
AFsA Aot & dFdME A& AF EF
HE7L deolguleo]~ F5& 3 AE7F AR H
ML ALgRLol Al Wt QB H o] ~E T8 ATT
g ¢ 719t KMSE /st 9 7k ol7d
Ag 71w 72 Ad9sdr

B ATl AbEte Aed A€ AM 2y
2 84 3N A2 2 ‘FHEr)e ATE 9
A4 T e(http : //www.z4younet) APOIES] H&
Hck A& RE 2F71E A Aol g o] &3
o MEEHReH olE 3 A HF Ao
£ Carnegie Mellon Universityol4] 78E® RAIN

BOW[23]E °]&3%it)

A2 LA FAHE 13 F4 &of AA +
28 98 ‘SIS AHKSE) A AAQT B8
& Bof BF AAE o]&3tHrh KSF& Wit
B33 48 7lg #d 4F BorE o), 7, 29 3
N FEo2 AAE] ERdtded A Adds))
‘A Fa ‘B F e i F5S
I o]EE RFE F 69719 FEF FEo
2 FRdt =28 47 FEF 5L HEz
2 7809 &EF S5 7HAA Hed F 52370
o] AEF 2ol B4 X4 LEAAE o
3 FA) Bof AAZL (1) AHEAN B Hof 5=,
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T 89, 4 Ay AE/ AAE $3 FAH 94t
3 5L Y& gE9

AEF A BRVY 27 g5 dsMe
KSFoll A A 3g 1400708 AT A AQME o
L3924 A7 A AUXAME T A7+ A7
R azt s 53 F4 ot vlg AR gl
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AR AFNY) 98 FLah AMS THed
A Ago s FEFIAY BF B8:
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ee Adetdd Agd WHES Ads
3 ARV T2l 3L 2Edsln
71 244 75g 848 A 8ok
TE 23 A4 g8 ubHE9 FAHE
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