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Abstract The apartment’ share of the housing has steadily increased and property assets
have been valued in importance as the one of asset value. Information retrieval system using
internet is particularly active in the real estate market. However, user satisfaction on real
estate information system is not very high, and there is a lack of research on real estate
retrieval to increasing efficiency until now. This study presents a new knowledge
information system developed to consider region-related factor and individual-related factor
in the real estate market, In addition it enables a real estate knowledge system to search
various preferential requirements for buyers such as school district, living convenience, easy
maintenance as well as price. We made a survey of the search condition preference of
experts on 30 real estate agents and then analyzed the result using AHP methodology.
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Furthermore, this research is to build apartment ontology using semantic web technologies
to standardize various terminologies of apartment information and to show how it can be
used to help buyers find apartments of the interest. After designing architecture of a real
estate knowledge information system, this system is applied to the Busan real estate market
to estimate the solutions of retrieval through Multi-Atiribute Decision Making(MADM).
Based on the results of the analysis, we endowed the buyer and expert’s selected factors
with weights in the system. Evaluation results indicate that this new system is to raise not
only the value satisfaction of user, but also make it possible to effectively search and
analyze the real estate through entropy analysis of MADM. This new system is to raise not
only the wvalue satisfaction of buver’s real estate, but also make it possible to effectively
search and analyze the related real estate, consequently saving the searching cost of the

buyers.

Key Words

! Real Estate Search, Knowledge Information System, Semantic Web,

Ontology, Multi-Attribute Decision Making

1.Ad B

20108 A5 FxA 43g A¥Ed AF F
948 3 olE u)Fo] 583%=E 7HF Uk o
g3 olgEY F7l olfe ARY FEFH T
FFEY A 879 oHEY diF & A%
oA Z1¢1geH18]. WL FHFFTLAdH R
AH1990~2000)o w=29d ofgeE AMEES ok 60~
0% FFoz gEdor =28 4 5 gk o
aAde] AAEE F7IE @] REIF FouHA
F9 #y §ol4 £ FA9 HAY Tol FHFY
Ade] T3 7|Eo] Ha Yo, o 2AR §
d, 24 (Convenience), $H4A4(Security), AHI7}FA]
(Asset value) ZSHoNA FF o9 EY HEE7} L&
e F8o g HE weld Ao o4drt.

a3 ohEl X589l F ARPEAE Feo
2 wHriHm 871 Evede ‘FEsARS
(201012)8) ARE AWEE oMES 71AYEES
HZ 10847 A= HE 101%7F F7HE Y, 955
99 23%¢ Hlus 2 of 453 FEles ¢ F
At

o}RE 7}FGS 9L a9 T 93 2A
HE 7HREE fA-A 2 o, 4] olREE A7
o2y dx glE @49 JREY A o & HY
£ JHE Aelge A7k Ee] v & oY
Fig=?
2 dpeAe olz]d ohfES] ARXFIAE HlE)

E ARE 8900 RRIXE 7189 AL F3l A
gatgon, ojggd AMHEA aQe AMzow 5§
a3 F Y AR 2L AAsz Ads)
o E8& Fuk /&9 REA FAAzhgEe A
Huy A2 FHEZ EF5E 5 A AA, d=39
FAA gl Eddtn FEH G (G
52 ARARG(EA2], ), 24, A9Ez &
£ JE A RS ARFERGEEAH
dAFYE, vlelagtely &), viRvte R R4 F
3 AR PALIERFAL 114, 2HEWa gEoldE
FE E & Yok a8y 7|&9] Radt ANA 2"
2 7H4, WA 9% ved Adazdn 5 AY
A9 A4ES, 183 vj$9le] AMARE Yol
z3% & EAsol 3l BHFEL A3 g7l
Al T af$9le] HMisle olHEE A ¥
& e gAuge] 28HT glvh dEEC, 710
299 Axola, GFo|uA, T aFS HesA Al
£33 4 9%, FHL 120m AEo]HA Ho] 4719
ol E"E Fal WA 7)EL AAAAQdHE o
g 3 W xjsle A4 4 glon, AR o
do] AAHAE FAF A, NFGL olFsin 123
o2 A4S FPFol g}, =3 & AMdnr)
o AL e nAY 5 g

B gpdA Agste AFRA 2L w4y
QA 71 HEA o]88 & UEF, AHe] Al
3 8 A4ZAL JAA oA & e Al
we A7) ArAcdoz FAFHYT, &

- 112 -



3 A9E $(Semantic web)7]&E& @&3Elo] ojfE
5 HAg £ gvE olmE LEEX(Ontology) 75
< A WA BEFoE T EW ofHE FAxHe
e AFer] 93 5534 A AFAQ 8
FMAE ddez dEg AXNsYed, dEEH4E
AHP(Analytic Hierarchy Process:A|&3} £49)714
o2 BN o g AWE F5it AAHHA
24lo] op7|E N g dAEIGHLH, FHE HHE 2
ZAE ol &3ty ALER gAML T3 FHFHY of
HE FRAE AGILEE T olF A3 =
% A4Z4E tied  AEA(Multi-Attribute
Decision Making, MADM) #i&0.= EA 3.

2. S8 Mo ofst neAlE

2.1 ofulE HM 20| ZFAl

olE HAzAL T HFi A E Wlse &
olo] Hrh. AFFoz HFil skA Hrlggle RE
2 JMEgA ] FoFd s]lejth ¥EAt 79 #Adt
894 WEsn ARez Aosty] Hd AFA
[14]9] g7ela] AHEE HE4 71484 a01E &
ek HFate] sHAFA dds "1A Gl
93 45Fe] FAHY, o2 Adacld s
A FAFL FHHe] AP ol Xgasgle] Y
ARA Fae Figol WE ERF olfd H35
A AZREES P48 whE, AEeee Rl
MEd 54L& vtgste 7HEE Al FAE A7
£ 8.91e] #oh

E AFA tFE EENL olEs AHgytow
dARsnz, ofE 7HAFAY Fad /Edad
£ AAYHE < 1> 2 <E >9 434
8918 AAYE]H ek - ZRE - {FEE] A7l
A AXNHAD 49E5E 2 AYgald Adagle
2 ARG Aol

<E 1>oA BT olHE 71HFAH 49L& Feit
AAzA0Z7 FEHRAL Y <E DollA A
g A4 gojolg)d] F8 HEN FFAR Al|E(R
T4 114, HEolRE, AV=HH)E BAS A,

<3 1> olRE 7YY A gagld AEesle 4

A a9l Adsd

WA, 24, 3 W A4,
294, A%, A4 54,
AZAE, oz WA

82, FTEF, B4,
AFEEH, 2719

AA JEoA Aty T84 A foi7t vl L W
W3 AHEES Y&S & = U HE B9 ‘AR
o] FY, “AspA G4 ke Ao, ‘¢ A
) §o] fojelrl. ol#d FHF x| fol=
E3] ARt AYRelor FE AMEHE,
ol olfE ML 95 FHHE & AdES
#3519 dojz WEd garl glon, 483 FH
2 R 2EEA9 HaNs REFL Yk &
Atge] oldsl: FRA Q1A £E J[AY} T
T ARE AW LoE AAen 8oy BAE
228 5 YEF LEEXE FEil= Aot

<E 2>v § a4 AAzAER Z¥sHe 74
A QA goE A ZFHG opE A G EFF
o|Th

<E 2> o}RE A4 §o] £F
ﬁ_ﬂ AZ2 | AR EAHE FAY A S
B3 gae) A(ehr)e] o, Adlrt At
A9 | dzms | "ead, Al Al okgal] £
29| A4 | EE4, WY, 790 A, olgdr] 3
LRET | Belakd WO, A, ol B
bt Yo, =g
3= 295, {23, ¥lA%)
% 924, 3% 5%
8 2 A | B
o | EIR | el Em OO Ak, W, AR, et
b Ade | BrkdiE), At
789 57 | dA=A =, Sk
A5dE | &, o=y, 2gsA g, Ao
ofE Herld | F gl gt
714 714 Ak, B, Fgalt

22 AlWE A AFoNA olztE Mo ofst
o2 Argh

- 113 -



el Abghe] o]#E= 97|(Semantics)E FH317]
A 718 oz 27477 B8t} s, HHE
g 7Kz e BAE HFEI A2 o3 e
HEZ AFstool &, 7 WAE J324 HT #AA
E Yehlie g 24 & gojoF @31l HAFE}
LA A vleleE m@str] 4 AFE EAVEA
o] 24, XML{eXtensible Markup Language)©] 1998
d W3CEHH dAnHda ‘929 AA"E 37|
3 mdzr, 19999 RDF(Rescurce Description
Framework)?t RDF Schemaz} A|¢HHATH4L o]F
Aldg 412 2E2ZAE FI FH2 S49 HF
2 #AE Ao GAEA BET B ol ke
AFUE SA4H02 Aod oFE F5 #AHAF|
EE dagdek thA 2 A" 9L “Anyone
can say Anything about Any topic”e]Zhe 7124 7
3S AEs7] 98 AoH, foM 74 2AAE| o
& Fod disf Az ZFsEe =9 31 o
2, 2L AAe 3t ol olger &¥HA F ¢l
e “t}E W9 (non-unique naming)’olEh= EAA
< #4317 98 2E2A7} T4

olF oIRE HMEZAY FHEdH BEE Al AW
g 9 A0 ofE HAL 37| A= ofRE
HA Al deg 22 EE BEEE Y2 EH)

gdogd, @4 939 EIY BE $oEL iy
EF3E dolz Wide AL % asEs
olv] XHE o7ty BAANE S J1A7 ol
g ol3E § JY=F AFsedof gk

E§ olHE 74 A Fog He dele ek
oldtE MIZE Wejste HH9 HAHAAE =4
of gtbE Zlojth A RS REAt A A2d
2 ddey PAgHez AgAs} P 2 F A
BE g ¥ A48 F5 FA 714, 93, 9
& A4AANA 3= YA AND T OR9Y
Z3ow 714 dAHE ARE FopFe oA
(Boolean) @AM oz gAHo] gleH2]. o]z o]AH
Al FARE JNEY FYA L] <HE 2>A AA|
d ANzdeE dustd A 8 4, @40
Bold$+E st AAZAE =528 gl HojA
o Aotk dE o, “71F 294 <), #F
120m’ I3}, 3%, A2 o 52 Ay ojE"E
AYBGE 1, o1& BF WEE oES S F
£ ‘717 294 o8}, WH 120m’ ola"e] Hazz
i W& | v @elAA "ol o)RL Az
Ad AR gebg FelFry) dolh a#u
vkt AAzAE o]43tY opEE ANE wl=
ALY AERE mEEool @itk 4 ddA J1F

olshE FYER 29

EEEEEE | T |
|

| | | | | | | | | | |
4% e |[ 29

ag || . | ome
2% gz 4 Al 45 s e ~ ; iF o
g | ek || oele || s || R EE ) E ) g | SR AN I g | R
8ol wes || mas 57

<39 1> ke 4 §o] £

ofof gt 2t A PFANA TFHE Aole A
T O TR EHEHD JTE <E 24 AA
g AAY, oE Al A, oidE AW AEH
4, AR ATAQ FEd TAR £ HEde] A
B3 FRA AAEER FAH R 53 F
WA FAH QA gelgd dF xEFE delrt

o 29} 2000%tdolA T A, T, A8t 58 AE
BT RZAF|AY, AR ARrr 1584w
& 2A5S EF UE5AA T e AR A4S
Hol dasin, o]zle] & AFA A Al
Ao #4 Adelrt,

- 114 -



23 olLE HM=o] s EHEHH A 2

— H A

A 1

olvje ¢ & wjdiel AHD JAEAL <E 2>
gt go] T AReAZ FAY EFedoni
ool wigt 4L vhagl E4d S el £4
ZIfelE thael FEEO|E(MAUT, Multi Attribute
Utility Theory), 8RR (Score Model), &&734
(Goal Programming), AHP o] QItH15l 2 3
Me AFE 2 HAFE J=gE A 28T ¢
913, o] &o] HF AHP 7|HE L5k

AHPE 1970dd] &9 T. Saatyel <ats] s
AZFEA ALAA Y (Analytic Hierarchy Process,
AHP)2 2 ALAAY AFTERE FASE ST &
A7re] #vv| A (Pairwise comparison)d] &% #eES
T3t HriAe] A4, A9 € a2 TFHsaA} 3
T e drlE AEAUNEE |13, 321 oh4e]
AEEE 71E A HHY dgs A9 A
g 3237 9% B49 & AT EoH28] AHP
T A% 84 B8 AAE 849 g AT
oz olvE HA7|EQ AYadd Adaglel ®
g8 YgiEy EAE # 449 5 vk o=
FAFANAL 08-S Hdez AH FE D emal W
HE B8 AERALE AAlsged, dERAE 53
B A Addt olste HJM4zAY ehdAe A
Fohi, A HIRAE /e AR A4
Z8 A@sgtozs 554 AR A2de] HA
79 dig M2 S mEF2A FHTL

<I¥ 1>3 Zo| AHP #A4& 53lo Faxr g
T EEE ofgEY 79EA 8919 MAelxn olF
A3 194 T4 Al Adacls nlzst
Aot 29A #FEAME AAYBLAEE - FRE - &
Fd[blY A7 =28 ofdE HH¥EAH 89 F
Fa BE4 FF AR fA[E(R-EA 114, YE o}
HE, 2f=ya)e] e AHPRE EHsyd
I AF, <E 1>9 83 F FEAHE Adsta, 13
719 ARFES dgez AASFHHF 1 F=2).
AAY FEHEL <E 29 FAAxAcs #LIge
o, FAS/MAL AR A B 2 FEES
FUEE FYch FRAFAA AL} JAd MFL 7

9] 37 FHEIAGAA FHA 2d o9 FALE
G FAFAYA DXL ddes g,

AHP 71§g 58 HERA B4 A= <F D2
2 a9%HY, ofE 7Y Al 74 A9 137149
FAAA L e FAEE T2k B B4
Expert Choice Tool& ¢]-83t52oH, 4EFA HHY
=8 AE Hr)lshs dX)%E(consistency index)s 0.09E
Yelge,  gukdez  AX=E  UeEhle CR
(Consistency Ration)2 10% ® 9]¢ A7A= =4
L Wd ABE NFIH, 0% WA HE
Bkat ArH22].

BNqAdA FES FL& 5, T S, daka
2L MdaglEe] U4 FaxAA 3EHT, gu
o 4, fFuF AMHEY, YAEE THg4d

2 AYRQAEe] A FoEAA F5HT YT
< ¢ & Qv =23 A4YA 5, A 9 84
2 Adag F M F8F 84T ZAHY FEF
g FAYH ofES EAo| Hf F4HI 3l
& ¢ & Utk 2T olnE AR °iF
G773, A " (dETAs dA, &
F TulEeA), Fodey §olH(AddA T, A
e, A3AE), 971 85 5 FHF4 %" Fo|=
261 o] WE(ESAAE o G, oltE HYANH)
o JFH AL & F AoH2E 2 F=x).

<& 3> olME FPZAA 890 diFg F8x Hr}

F¥ | AAxAF4A489) | Fax | &9
fFExnE ALE-HIA 0.183 2
A4 &gl 2 0.313 1
L9l | E3IAAY o] &HEHY 0.049 6
d4E&F FoEAA 0.125 3
k] 0.029 8
T 0.011 13
3% 0.023 11
e e A 0.014 12
20l = 0.035 10
Ao 0.058 5
4494 59 0.067 4
AFdx 0.046 7
olutE HejAj4A 0.037 9

Consistency ratio = 0.09

- 115 -



o aie]
R -
e 21|
AT .
L3 HE

“laiy

+ur
= tol T .
Fre| Pt

Mk

O 58] 1
+.gpo| TRty L *
ikl
ot 2

.
Helaja ©

IS 4
HIHEY

<Y 2> olFHE A7 AF d4dd dE F2

AAESE
LESI #i 7 i

2 24848 F3 =gd AN4xdd FaEsE
HEA AAAE Aade dogs 2Hos 43
Ak B3 AHAR AL A A vfele dA
223 71 A4z dF dE=E EXFA doh
mig¢lo] A Y HAXAS EdE J¥EAE =F
@ W AHPE 33 £41 A&7 F8571 34
AHHY HFL7 B2 FHAE E2I4EF FFh
AHHEHA 250 ALgAE dojgMe] dig BEL 4
29 FRERAAM A48 dBEH=F 0.

3. =

=

==EX
3.1 s 2EEX 9 74

AF7A Adg 9 475 53 2vdE 2E=2
Az FAse oule] AFAHE =9 FAAN2=Y
$-8o] Rt olE ¥ FoATE AWEH &
opFoke] 28 &R X292 MusicBrainz, A-F-553
Al LE2A Al~g¢] UNSPSC, Alvut 2 g AR
A28 ITTALKS, 7|gd AH4AxEHE A%
On-To-Knowledge, FE9 B¢ 2 ZH4& 3%
Ontcbroker o] SATHIL ol do]HES] A
2 ¥ FFR0 I Y= F49 gnF o]
Hijolx 98z 49 HABEE ¥4 + AT %
Zo] g0} HH1, 271

<% £ 2EEA TAHE A% FFY I =
Ad qF F7pE

eI A28 A0 PPIZ
. “Eas Ao Y aaAd
et e /) Ak 108, 3 1208 S0t
52 “EaE o AP 2004
> S57) % DR, % Lr0% sierio
v 3 FEEE 2 g asaad gus 2ann
D SH7h 4 II0E, 3¢ L0208, 2 Ion
Ag « YR
a4, 3%
f‘l’;‘]ﬂg =54 = £ f5e et
TSRS | 7 4 TIOR3 020 H2ri
4
AsE
. o
R e | e e e eaat
7 ¢ DR, 7 1r20% sl
2y e
- EA e '*‘l‘ﬁ"‘}ﬂ ‘ﬂ‘mﬂ Wﬂ% Yﬂ?l(ﬂ"\‘l?nf)
SE7D A H0 7 420 3 40
| ee e Tage) oAEIW) T
Rrrerey
& |-uze | -axas e
. ) e RS SR BT
e | e | R TS SRR
R | zgR | -4 4, A, 29, 30 2 454 0 97
g A R e ot
ag| [T | gon  amobs 2 e o e
“AEGA | -ONA ¥ | AT AFeR I 19-GT02 BF
52| ede | b w19 B O 4568
. ) “HA SV AR Bt
BRAE | BMAE | o 5a elsh 2 610 3 18 o
A
o= o [ ¥ -olt= BEINAA 4741 W4 WA
d [<EASE | - 4 €54, % I3, SO
e

olBr} & v FRE d77 XY FHAN2H
ot} o] A|AHlME E2AL LEZAE 8
of U#d dTFET MITAA 00071 sk o)
24& 4L 2 MH|ZE FEE Process
Handbook ZZA4ES DAML-S7dto| A FaE2AE&
o] 43 HHF A|AHWOE Semantic Matching 971 &
Adgd CMU9 ATLAS(Agent Transaction Language
for Advertising Service) 24 & T3 o]@#2 o
o] HEZ] ARUEE AL 97 B do|HE A
2¥2 Fdg CMU9 RETSINA (Reusable Environment
for Task-Structured Intelligent Networked Agents)
ZRIAE Fo| 21, 6l

oy REASt @dEte] Al @ el FE

t =gy qEA@YHNA FAE2 e AT
& Ef2 ALPAE 15994 65574A EFstL A
& AE3EEde dLYA AdE FALA, FGY
H, 71e%d & FHHLE 979 24

- 116 -



d #Edye muEg Aotk 5 A=
H54 AEgel g3t GIS € devde] 7l&Ee]
HAEF Multiple Listing ServiceZt &3] AL{EHx
ATH30. =3 534 AFE Hrlstar o &ar] S8
AHgd F2 a7EL iy 2k Wang(0b)2 #
4 FAE A% JAEA AAEE 7ES, £ A
2glo|A it 714 Hrracde® CCR(Charnes),
BCC(Banker, Charnes and Cooper), FDH(Free
Disposal Hull), SBM(Slacks—Based Measure) 2]
2y F UE A9stA gosH s 583U R
AdE AEI=EE Y TH33) Marcos et al.(2005)

DCC(Direct Capital Comparison)& #34F 714
E£HAFE 33, 549 X9 94 F& Sgd
2 AR 3T B4z nyda= tEFIARY
FAEHY] AET AFHE ol R dig A4
Z2A£E deolHuo|22 AMgste AEIAEES
AacH29). Fulai and Feng(2006)2 H34F Ay
7 @EEte] 2713H 2 4F A2"E RdYEg]
o, olgH3 T4 AR 94FE vE ¢ e
BAES FAYR 2 EAT H, AEHHE T3
F4e  FUIAHEHAL Jackie et al(2001)&
REALMEDIAZ= $17]9he] B33F Muls AlAgE
AdstA s, Bgs HEnYY ARg 48 5 8l
=% I8 3ArH22]

e A FEAL oy, Ady 9 #
H 7IEo] A8 P AR #EdTE o 8Ek
ojct, o FHstq SUAEE FHoz HoqH
Al LEEXE OnTour SE 2R, Travel 28
2], Accommodation SE2A)7} Q2] o] &
E2ZA%& OWL, RDF SchemaZ T@Ho] F2 39
o #A% AdEL FsIR e HoHE FH35
AcH23]. dA) o e LEBEZAE F2 £o] BTF
Agox FAHI Yo AREA A FMor:
AAHA FrHIZl 22 7188 3d 2EEAY
T AEES B AvelA HEE oluEe} #Hs
o FALEE AEES AAE FL YT dES] "3,
39, 9A, B 71€ 2d #d 2E2A49] )

< o rlo

-]

HES ST
LEZAE TN A $4 olviES HHH
AR4 go(RETEo)e FHH QIX8ol (A7)

g <E £ Zo] AR <E LolAE QA
o8 BEFE7] f8 Aqx2dd g GAES
vlAsE -

<# £94 ANE A=A dF FAES
A-F-apel wid v JARE BAE0A, 7 olfE
o] RE 8Q5S AFHom YT 4 YJEF 4
o ol& T FAH ZEHE % AREAE0| o
419 F8E gl we} /HFA(weigh)F Hogte
24 wigele] BEAL JHRE AFHoR §rlEy
#H3 FHAE 228 ¢ A=E AAHAL 28y
<E £4 BAE JY89 F stue Ad dFL
5, 4EF ad3 EIAAY olgHIAe dld
BN EL wieQlepd Beld 4 9 53 gz
43 2WL vt Fold 5= gloy, AA A
i Qe 71E B Ae|EdAR ofd W@ &
344 diojH € 247es & F 2o, 71& &
gol A AAE F7EE A8-sAHE 78101

<E 4£>oA AANE FEA A=A g F7)7)
Fo we} 2E=A: 2A AR FASFHL AA
T 483 M9 2EEAZ ofnEd FHAH /AdE
& AT, ARF AY REZAZ PEd AL
ARt AMEALE] FUSHA WelEele BAE Ad
Aoz olntEd A3 ARE A LojFez B
T 9o, ol 2ERA Ao T Y| FHI
OWL DL& o] &3}gtHIl, 12].

F dAe By X LEEARA AFF Y
SEZX ] tid AMEAEY o B 97
ES BF3s Aok oz REF QX LEZ
AL ERule) 7IWe] =dy oz FEFH[12],
OWL DLE T34 olgE 2E=ZX9¢ AF < 4
ALgEY o] Fi] LEEAE o) &ily FEFIE
71€38l: Ao] AFsatnl ols 28 EFo| 2¢F
ozx Aded g FEA g e ANE gl
o] AHggo| 715SITHIIL B AFodME § 7| B
9] ¢9loj2 SWRL(Semantic Web Rule Language)2
o] &3}t SWRL2 OWLY 33 €191 OWL DL
2 OWL Lite$} RuleMLS 3% doj¢l
Unary/Binary Datalog RuleML2 %33 <ojelt}
[34].

<E oA Az AAA Y LE2AV} H

- 117 -



i, AY2d dg B7171E0]
E2A7} A

HAF QA Ad 2

32 A @H 7ilg 2E=X

ABA Y LEEAE /€ #d A7E Fus
o, OWL DL(Description Logic)s o]-83tglor,
Protege 34% o] &3te] F&3gci2] <a2d 3> o}
HEd g AR AY LEZA i Tdyo
. AdY 2482 xAsEo| IR gL FHd 9
U g Fojdte Ao, A Edyge ¢oE 7t
F E@Ho] & OWLE T43lozH AR &
A2, AEE, SAE 7ke] A kS EASSTHIY, 20].

APT €82F MEaQe £402 7145 JtH),
Area('84), Room(*}7]%*), NumberOf Households(4tf
), Floors(37), Bilder(15 A0}, ConstructionYear (%
FY%), Amenity(olE HeA4), F%(Landscape),
Y=2A(Sunlight)e 2 FAEY. 18 APT €82
o A9 P22 Site(RFAME AAH(ER e A
ol o ofREF EAFEE, SiteFH 27 HHF
@271 A, Site A Station(d), School(dh

\rrebm

frcm name

Bus

Q@) b fs subclassor
Subwiay @
Station rnf ub lassCf

Mlddle rofesubClassor './'
f bCl §
hasRepu At High

“rdi fs subClassCf

@ rdfs: subC}assOT
rafe: subCIassOT
m rafa: subCIa’ssOT @
- Lorifs: subCIass
rofs; subclasscn
@‘ rdfssubClassir

Department rd fs subCIassO'r
rdfs: subCIassOT _'
Mart !

rdfs: _ub\,la 250f

Traditional 3
market

|5Loua‘e iAt
s SLIbC|BSSOT @
Elernentary P rd‘rs 5LIbC|BSSOT
hasRepuza"lon Schoal : rafs: subCIassOr !

hasBulI
N

! hadLandscape

has:Sunhgh:

i), Culture(E3}), Market(A )4 a9 28 7
Ak (9899 A, Distance(A)7t WS- Fag
g7ialleltt. datel 7, dFiLT AHHAA, T8
NE AMGEEA, ¢48F AHEEAde 2 3,
o, A, A3 FoAHLE REIGTL 2=
2 Distance EH2E Site Fd&9 IAHAE FH
3] FAIE AdBsgen, School FH29 A4,
ReputationZ 2 =& o Qo] g gale] Ity
HEe AFsE=E .

33 EHEE elxAYy 2=z

2R AANE 2EEZAE A8F AY 252X
A AET F3E QA fo|F T Aolth o
& 98 28=A F8 9149 SWRL(Semantic Web
Rule Language)& ©]831%ith <3 5> A= SWRL
Z ¥3d 298F QXA LEZAY JYE & &
gt A#A Ay 2EZAL ofREd W vgw
folg ity gL Ades oAz S§ Ao
g, R84 AxAd LEEZAE 7€ ol9E AR
g 243, o] H7l3r) 1@ £EEA otk O

3duress, Ziprode,
cﬁ; Counary

MNurmberCf
Households

hasArea

Curren y hasRoor{

” hasl—ouseho\

.hasFloors

rank. -

urreﬂ”}
- hBSCDHS’rLI tion

Construction
Year
\.
hasAn’ enl'_\,

Sports
fs subCIa.sOr Ameni
|f’fssubC\assOT Health

| fs subc\asschm

welfare
d

xsd:string

Landscape

rdfs, ub\,la sOf

<39 3> ol Haxdd U@ A#F Sy LE2A

- 118 -



<% 5> SWRLE EJH ol E XAz AANE 2EEA

Ba | Fed s taEd
« g, fERE, E3A4, Y4 | Distance(?a) A APT(?h) A Site(?c) A from(?a, 7b) A to{?a, 7c) A by(7a, "walk’) A
459 o]gHEy #H7E oln | timeUnit(?a, "minute”} A swrlb: lessThanOrEuqal(?d, 10) — high(?h, %c)
Eg} @A £843F
-g7h Ak U108, 3 117208, | Distance(?a) A APT(Th) A Site(?c) A from(7a, ) A tof%a, %¢) A by(7a, "walk”) A
AY | ska11008 timeUnit(%a, "minute”) A swrlb: EugalOrmoreThan(?d, 11) — middie(?h, ?c)
89l
#8128 #¢ Wwo] ‘887 Y | Distance(?a) A APT(?) A Site(?%c) A from(Ta, 7h) A to(?a, %) A by(%a, "walk”) A
L2 2#¥ (ARFAH 88 | timelmit(?a, "minute” A swilb: EngalOrmoreThan(?d, 21) — low(?h, 7¢)
wolgtn 7AE Agd 357t
i School(?a) A hasReputation(%a, FightSchoolgroup)
olstEs] HeNHe) A7 37 | APT(7a) A Amenity(?h) A hasAmenity(?s, %b) A hasSportsAmenity{?h, %) A
ol A4 $5E BF hasHealthAmenity(7h, ?d> A hasWelfareAmenity(7b, %e} A hasPlaygroundAmenity(7h, 70 A
hasPodlAmenity(?b, ?g) A swidb : add(sum, 7, 7d, % % ?® A swib
greater ThanOrEqual(?sum, 3) — High_Amenity APT(?a}
olfEY AFUE7} 200598 | APT(7a) A ConstmuctionYear(?h) A hasConstructionYear(?a, 7h) A swrlb
2 3L 952 84 greater ThanOrEqual(?h, 2005) — High_ConstructionYear APT{7a)
A4 olREL ASPAMIF “25F"0)4 | APT(%a) A Builder(?b) A hasBuilder(?a, 7b) A rank{?b, ?c} A currency(?h, "rank”) A
Q0 4 3L 2= 8 swirlb : greaterThanOrEqual(?e, 2) — Iigh_Builder APT(?a)
olstES] M7} 10004t o4 | APT(7a) A NumberofHouseholds(?b) A hasNumberofHouseholds{?a, 7b} A swilb :
o AL 342 #AA greater ThanOrEqual(7h, 1000) — High NumberofHouseholds APT(7a)
oftES] Y2fe] 13 o 3d A | APT(7a) A Sunlight{Zh) A hasSunlight(?s, 7b) A swrlb : greater ThanOrEqual(?sum, 1) —
T T2 WA High_Sunglight APT(?a)
olfEs] =Ao] 18] o|4d A | APT(?a) A Landscape(?h) A hasLandscape(?a, ?b) A swrlb : greaterThanOrEqual({?sum, 1)
& &2 93 — High Landscape_APT(?a)

] frlelEd EEEE FEA AR F Y
“Fri¥ T4 EEE 71AVL olHE F UEE o4 7]
Fol “FHgys} “Fri'e] H g & F JeEAE 3
HxAdz ZF Rt

29899 A, 714 F8.3 F789S oAl
ol A=A A7t 108 oY A, “HEF) o=
@rpatet. Ee Swe Ay AR g4 gz
Adukd Pg FHEsho], “‘88hE"o|i= FuIt Site
E# 2 UE AL “HEF L2 FUEArh

MELAY A4, 6709 AAxA e FIE A
3t} €& 5o, oftES] HAde] Frie 4
& “AFRY AR, BA, ‘Eol”, '£AF F
370 ol A Wt /pEed F HHEFH UA
e 22X 2¥HA & |63, 35, B A
383 ofRE 1AL ALEATE A YEF @el 7
Fo| Ho] elgE dghEY dHo[Ert A USE
=L HE WA gk B AAAE LEERA 4 JE

2E AREY Wis gae] 2g S
B Be AFES dde] WgEEE Yurdoln
2REPHE ¥U F YOBE, olhES PR
W@ A$H AA5Ho) WY AoE Az

. 2y

4. Al BS54 XA AlAH

41 AlAH ol7[H X
wEoA AdstaAsE AMY FEA A
A FEA ABAAN AREAEC] AAF
2% 1FIE dUES g3 ol AR
Bo| A3 Hrladd Takd we 2498
AozM BTy AMGAECA AFE dgs 1*1%}*‘=
Alzdolt}, olE #3AE WA A= Y=

A ARE A 7HEE olF HAY ’é}ﬂli T
AN F g 42X Ade] dasin EF AR

- 119 -



z K =)y A E
= SEA KA A AL
s el
~
e S
sl Al o
pEaNos) TELEE T4 FELER
=AY ARLT A
UET e T
- Pes pE
- o
) WebRobot
P
L
FEMNOIE2 S
¢ 4
7 i
- B i
R e - i Zj*f%zi E
5 - , G 7HER gl
' .
- ‘ e s AL | _Oniclogy, | -
; o T ae |
ZEAARE R ' Ontology ' i
: /! 2Ty
. ’ o L g AT
- e '
¢ - E
f
: SEA M A A
P

<I¥ 4> Aig A4 7R

A8 FhEAE wrgste] AAEZ eSS HIE
T JdE WHE 9 AN A2"9 o] Fasid,
EG AR A golEe FY FEE HH 2
EZAE 7539 8olF ATFshE AE e}
olg]d 7]%ES EFS] Y3 F-FA A A 2¥e
OF|HAE <IF 4>9) Fo] FAFHL Alad of
F9AE 54 FHAR ARERERY ZRE 7
gl 71E-AE3e 4 28 RE 9 2ERo® AW

Local_factor
apt no

buyer_id
buyer_name
buyer_tel

apt_price

apt_size

aptfinors

apt_total flors
apt_direction
apt_room_count
apt_bathroom_count
apt_view
apt_total_house
apt_degree_company
apt_building_year
apt_parking_count
apt_a_gym
apt_a_park
apt_a_playground
apt_a_hall
apt_a_library
apt_e_school_count
apt_j_school_count
apt_h_school_count
apt_theater
apt_park
apt_hospital
apt_hall

apt_gym
apt_department
apt_mart
apt_market
apt_village_office
apt_tax_office

lo| |aPt_police_station
agent_id

e_school_count
j_school_count
h_school_count
theater

park

hospital

hall

aym
department
rnart

market

Incation
a_name
trans_class
dong

price
add_date
agent_id

village_office
tax_office
police_station

Indli_Sactor

size
floors

total floors
direction
room_count
bathroom_count
view

total_house
degree_company
building _year
parking_count
a-gym

a_park
a_playground
ahall

alibrary

<I¥ 5> 54 AR dolgwo] 2
ER(Entity-Relationship) t}e] o234

T FEA AR ooz MF-IFH
A5 DB $8(<1¥ 5> #x), AHA)

o BER A4 Azd AdE

FEF DL BAsto] F5A 4R DBY §F
2 LEEAENY AL Y31, o]F MADMS
2 BN A4 2Y K exgeE REi A
BDBS AMEAZL 1¥E AMZAS ME oA AA
T H53 LEEAE TN

HM AlAdH o ME

2 3

?.

2
re!

He4d A84x702 A998 40, Adedd 97
g g HAANERA EFse] BF WG

galojol gl o] BT FAldl melsle A
4= Qoo g} 71Ee] YHE:] AX wael} o]
(boolean) AR AAtoZ= 14719 tl&A Az
< BEE F o6l ¥Rz A8V dHE A
BE o|&3ld 7MY VEL7L & 54 FEAE
E&3dlojol g} ol wi4=¢l B 7}
o8 B A7 E MADMS o] &8kl 147}4¢] 2
MzA7) oldE YasSE 7 Frisgck

MADM %2 7]%o] 2 JLE 71l F5ES
T 7R AYsisle 4 JEES AR v

a

=T =
UEEE

@ 4 Y= 7 Al dE YHRe nelFv
Eg 7 GRE qo| FBAY 7EAE HIT 5

ol A9 e 2 & YES ALFG. FEA
AR a4as 2o @AH FW MADM EAE
Yot £4¢ Bol Tdsha Yk ol BAE F
37 Hte AT ABEANE ARHAY FA9

- 120 -



<E 6> H718.94d 71EX 9 o

o o AFP Hst A A HAF (A 1= 88 |
& ANxA(THEH89) (@2} 19 6A3 %) A4 e 9

NE=dE AHERaA 0.183 F7hES() 0.732 0.195 2

A9 e A 0313 x=a(5) 1,565 0.418 1
a9l b o I o d A R 0.049 HE(Q) 0.147 0.039 6
AALE FiAEA 0125 HEEQ) 0.375 0.100 3

3 0.039 HE(3) 0.117 0.031 8
25 0.011 HEG) 0.033 0.009 12

e 0.023 HEQ) 0.069 0.018 11
A4 o] A5 0.014 e 0.014 0.004 13
o Zz34 0.035 712 (2) 0.070 0.019 10
a9 Al 0.058 2E0) 0.174 0.046 5
A494 ¥ 0.067 EEQ) 0.201 0.054 4

A= 0.046 BE(3) 0.138 0.037 7

olE TeAH 0.037 BE(3) 0.111 0.030 9

A 1 - 3.746 1.000 -

Az derg AAF o 3= BEHE B Q). o
£4J7r8) A5 E on|dh=z /15X (Weightsy= H%
Az AAQ 4L v § Q) WE 7Hsd
W OAEAAL oy €1 Aol HEd
e Aos BAFe} g, o3 FHAN dE
29 3 %(Entropy measure)t HA ThEd LopelA
Fol AR(data)7te] Zolg HlmA Yz A
el - A F 9= Ao A glo] MADM ¥
AAEE 98 ALse o & st g Aol

MADMSl A 4% dAAee ALgRLe] 7153
7F Qldh B =EeAes Hu @dFola AuHe A
NARE E&57] Y8 2FeM ZASEE AESL
AR 248 71244Q X2 T2 AMATT 534
=2 Qi #E Fio A2E SIFAE AR
5 35tk <Z¥ 6>oM= olE AMAAde] A
HAolAg A spos A8A7 £44 gaz
A% oS E AT F Y= AAsYrh

<& 6>2 A¥EE AHPE 53 Yejd ARIEY
7 A0 AHEAZE 9% AFAE F3lo AF AT
AE AES dF B F ok o] Aol ARAR=
a2 ALHEYL ‘FiEs s Mdgsid AR
oAl 01834 48 #3 AF 7hrzl 0.7TRE 4%z,
ol¢l mAZIAE stmy A, W] A4, z=EAd tis
AHgAL 71 AE drgsle] A2E FEAE At o
£ ¥9 Q03 FZ F5AE MADMo yrdsle] 2

AEo)d qgEe] Htel AHEHES FLL

Bl OHEE AL

PR

e = EgE g™
g 3=l = Tim B i 1= v
HERE AEmalA

WOREE W HA F
SatAE 01BmEA [
ST O EY o roam roHsm
ANBE ARW A EETT
wEE W OHEE TOMNE
=R EZDD,DDD,DDD - gZSD,DDD,DDD
B e =l = R
& R TR HES0H [EE™ <
w22 2 [FET

W OEHEEE) [FE
(=T TESE | B

& o B
&M [HE -]

W AEYH 52 [EE™
ek 1 JEET 4
DHIFE m2IAI& JEETT
WHSNE 3 @ os0H T EMR

<2d 6> BF HAL

=121 -

AN AT AE o] 2

1]
i<

A2

q1e 3BT olHE



Fo2 B Aade] ZEEHYS T 4E
APAT & AP FA F3A A4 Al&F
F84E 9rE] sd)A el oo} A4 AjxE]
42 wggle] d¥E qAdd =18 wgst
ofgt A He olve FuE F HAS oimE
dE ARE F QEAE UYL 1€ A
-r& QA9 20/e] A B ES AHESt
i, 499 AR £ol7] A8 71E A FE
A FHAE 9 ARIEAA AFTHE FHAE 4R
% o g3tgirt. ¥l ALEH do[E= 2944 29
ARt Abolo] ol EE AA3le) HrlEAH.

hﬂ.l

?ﬂ:ﬁfﬁ.&.‘u_\gmlo
E£¢

<% 7> MADM #Hr7} A7

- T T | 3 2 A

N EC Rl i il 7 il

<ol mannea || MADVES 91| MAMat
s EFH | 9 0.04655 7 | 0.05680 9 0.05422
T (85 |10 | 004604 | 10| 005434 | 10| 005391
Tols (27) | 15| 003342 | 15| 004001 | 16| 003868
TjoM (27) | 11| 004285 | 11| 00539 | 11| 00536
el & [ 6 005381 1) 0004 (1| o0AA
gete @FHSd)| 1 009585 4 | 005997 [ 6 | 00586
get7 @FHed)| 3 005214 5| 00595 [ 4| 006143
e EFled)| 2 009568 | 13| 004720 | 15[ 0.038%0
219 (E2d7)| 4 0.08180 9| 00554 [ 7| 0.0585%
oieH0 (Flegm) 15 | 003116 |16 | 003855 |14 [ 0.04092
oeHl (A7) |20 00030 (20| 002435 [ 20| 0.02420
2 (M4 [ 5 007858 | 12| 004814 |12 | 004671
s (MA (16| 0029 (17| 0m™ [17] 003764
TehL (47 |18 | 0087 | 18| 003711 | 18| 0.006%
ek (A7 |19 | 002585 19 ( 003312 |19 0.03341
digte (B (17 002937 |14 00453 [ 13| 04621
g7 (A [ 8 0.04740 3 0.06280 3 0.06402
s (FA | 7 0.04854 2 | 0.06361 2 0.06473
dishe (E7A) | 14| 00379 8 0.05571 8 0.05792
jel20 () (12 | 0.03937 6 | 005675 | 5 | 00589

F I 43E Y88, A dx dPdAs

7 AE WgEA 4y, 7 dA dFelMe AHP
of o3 FAHE AL FMEAE VPR oH, 1
3 viAge s A WA AFAAE= dE7 JHERG
AREA VHEHE A BHEE AAE AR vt
I I e <E >3 g

<HE T BE A ko] /A7 wddd ©
2 o0& AW =E2HE Ad §9% # A4 #
A 2 drelM AR "ok we AHAE oAzt
A 2] Bop A#T JAbAAE XA Y=

g AgHRA & ¢ gl

5. 42 2 ssaT

5

£ 97 A" 9 7143 AHP, MADMS| v}k
& EAHE B8 okdE 74 A AEAYL dsske
OFd 4821 Y £ an, A2 g
FEErt 58 A4EAE EEIES REA ARA
2d& FasH

B e AEAzde e vede et A
Aol gk FAHEE A3 29 5 o, 453
T oMEE FAAZAE 23T FEe] V£ HY
Nxgd H3F] & Aoz et 53 I 7
4, obEY] HEETL vt 23 A AL ¥
2 AR d7)e @AM 7 FE5T 21417511
N2ge] &AL f £ Ao Jdgdn

@ A=A E FA 2, FOE BEAT
dolelg FATeen HAX] thah dojd +
Ao, sedols] ddw eate FAded Ao
He Azt Engg neE £ uﬂ % A 2=d¢]
T8 S Aod, AAY g 7|&e 2EEA]
245 33 55 AR dig ETW} 7 ol F
olFThy, w4 1°ﬂ ek Au 29 #ya 734k A
B3} #A3dA L HAE & F 9 Aol

Ty B AT FAHES A § 7]&o] Ho
H AgLs BEsE A% 2ERAY 7vveR
Ag=o] glol, FF g F23 Arwe] AL
sojek & Hojth F@ £ Alxdde] AEIE 9
ARIAA Agst Qe WdE delHE 24
T Sl 7)dke] vldEojok 3, AFTEH dlo]E|d
e AF4 £4o] Hast g tiet |t Al
AHEAR FHEAE AESE Hek a8A AskE W
o Aol A AHEAEY] VEE B diM=
F71349 d77t 248% Aotk nAYeR & HE
A AXNARAN2EY oA E EHEFo, £
ATNA 7lEdsA RYPd ¥ 2R MEe FHeH
Agolth olg MM A AHA9] A7}t 42
§ Aot} 9 AR e A ARE 4A
o2 Asn Hile HHZ AdEFLEZA 1

- 122 -



o A% At 44E T ¢ A= Add] A
239 Aol A8, ol el P
Az F52 ARE ALHOE P4, A3
F RE Ao Y. o|& 9 HHe FE4 it
HrHE olve)l BB XHZA HJUE AFY 5
= & Aot

it}

]

-

Ao

1] A4, “delesy €& A% F3ddd =
LE27] JEfZ T8, ARG =R
A, A154 13, pp.15-23, 2010.

[2] A4Y, “YAH2E BT HB3 34 A2
#Fg 97, FFARAFEEA, AgH 23,
pp.63-72, 2005.

[3] A, “FAVEE TALY AFA #&
A7 ZEASY, ABA A2%E, pp.l05-117, 1998.

[4] A9, dd=, “Ade § #HANA AL A
4" ARAYGI=EX B, A3-BE, A3,
pp.533-540, 2006.

(5] Aetg, 323, 454, “IEsFe A8l
#8 4 34T, A9FE A2E, pp2r-36,
2000.

[6] NFE, 9oy, 098, “H54t 299 Ans
o ZAHAT WAA FE FAUAE FHL
27, A gAEEs A, A1248 A2E%, pp97-110,
2000.

[7] A&E, “FRIAMNY BT A 029 FHH
A deAE, A=Y, A28 AlF,
pp.89-112, 2002.

[8] st <, &7}l 8, HEAL 1998,

[9] o179, “dEZY AEF o[4¢ MADM &4 <]
MEdet AA7, FQFGAAHEI R, #2648 A
2%., ppS6-61, 2003.

0] o|=4, HFY, ‘B34 FAlE HARY A
of #F A4 AR FALd AT 29E
FAo” BEASR, A237, pp.35-52, 2004,

(1] 434, 444, 4538, 943 AF 44 9
& 2E2A 7 AWy YA 29, JHA

#2813 =&EAB, A13-BHE, A2z, p139-148, 2006.

(2] 7538, A&F, “Adg ¥ 7]&s o|4F 25
2A71% 9 F4 A2, $5ARAH LA,
133, A4%, pp.71-92, 2008.

13] A%, “AFEHAHE o] &3 AFF 458
19 AdA FoZd #§ A7, ARG
=54, ARA 43, pp.73-81, 2003.

[14] 443, “Bi 7IAH7E 239 Hgdde &
Aol g% 477, SEistal FFNTL A
A=8, 2006.

[15] 2=, &8, 4@F, A7k dugd AF
A E SJALEA, FEESWAL 2005,

[16] =AY, “F-54 &4 T8 24 A" AL,
FTAAAH G =EA, A4 3%, ppl537,
2009.

(171 AHBZ, £97], AFY, “FFAARGELY A
g9y BERd #3477, FFAdT, ALY
A, A2%, pp.237-257, 2000.

(18] EAA, 2010 AF+-FEHFZAL ARAAA 2t

[19] 39, wdd, “LERA 7|8 FEL o]4F
AldE A AAY”, ARASF=EA LZEH 0
2 3-8 323, A3%, pp.202-214, 2005.

[20] /A3, &, o]¥e}, RITE, “AWE 9 7
9] nA AR N2 HA g 7E°, ARA
g83=5A D, A13-DE, A435, pp5H-534,
2006.

[21] G,Caire, "Jade tutorial, Application-defined
Content Languages and Ontologies”, Technical
report, TILAB, 2002,

[22] C. J. Jackie, Y. K Chan, H. L. Lamine, M. and
Peter, E. D. Love, “REALMEDIA: Providing
Multimedia—based Real Estate Services through
the Intermet” Automation in Construction 10,
pp.275-289, 2001.

231 C. S. Lee, Y. C. Chang and M. H Wang,
“Ontological recommendation multi-agent for
Tanan City travel,” Original Research Article,
Expert Systems with Applications, Vol. 36, Issue
3, Part 2, pp. 67406753, April 2009.

24 H Fulai and W. Feng, “A System for

- 123 -



Early-warning and Forecasting of Real estate
Development,” Automation in Construction 14,
pp.333-342, 2005.

[25] M. Gordon, A. Kowalski, M. Paprzycki, T.
Pelechh M Szymczak and T. Wasowics,
"Ontologies in a Travel Support System,” In: D.
J. Be, et al(eds), Internet 2005, Technical
University of Wroclaw Press, pp.285-300, 2005.

[26] H. Abanda, A. Ng'ombe, J. H. M. Tah and R.
Keivani, "An ontology-driven decision support
system for land delivery in Zambia,” Onginal
Research  Article, Expert Systems with
Applications, Vol. 38, Issue 9, pp. 10856-10805,
September 2011.

(27] J. ]. Jung, "Exploiting multi-agent platform for
indirect  alignment  between — multilingual
ontologies: A case study on tourism business,”
Original Research Article, Expert Systems with
Applications, Vol. 38, Issue b, pp5774-5780, May
2011.

[28] ]. Perez, "Some Comments on Saaty’s Analytic
Hierarchy Process,” Management Science, Vol.14,
No.6, pp.1091-1095, 1956.

[29] P. Marcos, E. Lins, N. Lyra and L. Loureiro,
“‘Redl Estate Appraisal: A Double Perspective
Data Envelopment Analysis Approach,” Annals
of Operations Research, Vol 138, No. 1,
pp.79-96, 2005,

[30] M. Kummerow, J. C. Lun, "Information and
industry: productivity, industry structure and
market efficiency,” Original Research Article
Telecommunications Policy, Vol. 29, Issues 2-3,
pp.173-190, March-April 2005.

[31] T. Berners-Lee, Plenary at WWW Geneva,
1994,

[32] T. L. Saaty, "Fundamentals of Decision making
and Priority Theory with the AHP,” RWS
Publications, Pittsburgh, PA, 2000.

[33] W. K. Wang, “A Knowledge—based Decision

Suppart System for Measuring the Performance
of Government Real Estate Investment,” FExpert
Systems with Applications 29, pp.901-912, 20056,

[34] World Wide Web Consortium, "SWRL: A
Semantic Web Rule Language,” 2004,

[35] hitpy//www.ontology.org

[36] htp://www.ontoknowledge.org

Z A ¥ (Jae Hyung Cho)

- 484

» ot FYA R
295 A4

» FoligtE J9RREH
A4 Mt

« Foldiete FFAEES) ZFe Al

« 2R Fo gt SRS Y AYFA

« A Hof : do]|AE HA, EFARA A,
AAGAY, FSAARAI 2

7% % % (Moo Hong Kang)

A8

» Sobisty ZFPE g
9% AL

» FohiEy FIPEHT
498 44

« Solthittm Z YR EET Fdet A

* Visiting Scholar, University of Arkansas at Little
Rock

« @I g AUATY

« BAEE: do|AE AZd, wE FeliY dad
&, ERREA LY

20114 049 119
20119 059 269
2011 064 058
20119 064 209

=EH Y
1A 5+398Y:
2T RRY
AAZAL:

=124 -



