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A Geocomputational Approach to the Delineation of Housing Market Areas:
An Application to the Capital Region in South Korea
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Abstract: The main objectives of the paper include: (i) the clarification of the concept of HMA (housing market
area); (i) the development of an effective method of delineating HMAs based on a geocomputational approach; and
(iii) the application of the method to the migration data of the Capital Region in South Korea. The main findings are as
follows. First, it is recognized that the concept of spatial arbitrage plays a pivotal role in the conceptualization of HMA
and is associated with three fundamental concepts, that is, migration, self-containment, and labor market areas which
collectively constitute the concept of HMAs taken in the study. Therefore, HMAs can be defined as “geographical
areas which are characterized by a high level of housing market self-containment in terms of migration flows and are
overlapped with labor market areas to a large extent.” Second, an AZP-based method is devised on the basis of the
geocomputational notions and is expected to overcome some defects of the popular intramax technique. Third, by
applying the method to migration flows among basic spatial units in the Capital Region, a housing market system
consisting of 17 HMAs was delineated at the global self-containment criterion of 70% and the local self-containment
criterion, both supply-side and demand-side, of 60%. A comparison revealed that the AZP-based method performs
better than the intramax technique in terms of both the autonomy and homogeneity criteria.

Key Words: housing market area (HMA), spatial arbitrage, migration, self-containment, labor market area, intramax,
automated zoning procedure (AZP).
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XQZFE01H Hof oI5t ZeAAERIol0] ME: 2alLtat 2EHolo| X
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Aol Aol A egFH el FL olgt B2 AL GEpIT) Watkins(200D)+= oA 47HA2
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2006; DCLG, 2007b; Brown and Hincks, 2008).

(3) =SAIEXIF(EZXIH)

HMAE= =5 AR ¥ (labor market area, LMA)
32 52X 4ES FHFor xZstaL glojof
3}, Jones and Watkins(2009)o] ¢lo] HMAS}
LMAE H% FHAAA| H(spatial market area)
o8 FUS T o E RS o) 7|¥kstal 9]
o}, LMA®] 79 A2 5ol =il o8 7|7t &<t
o AR E Foll AE&0HE)0] 54 59 HFH
of =gk Ay Yoz ot 4= SithJones,
2002). LMA= “7i’lo] AEX|e} A 0 2 HE 9 &
gt A=l oM AE 8 4= =, T2 AFA
£ WK M E A &4 4= S, AAF S
2 F78E A4 d9"S Yngtth(Bureau of
Labor Statistics, 2011). k4 LMAE ZAX o=
A NET DsHA ARE 4= Hhol] gich 12
bz shte] LMA WeolAe tif-2e] A=At 1
LMA WellAl 27%& 7FA]aL glofof gitt, ol #4]
oA E kst Al ol A2 uiErAQl
Th=9] LMAZ} EAgtchar Hotof & Aojo},

LMAS] tjxAel AoR g=o] TTWA(Travel—
to-Work Area)7} 9IT}, TTWAE Ted] “tfiEe]
AgEo] ARt} SAlo U sk A|2A dq" e
= o= (ONS, 2007), A=57d2t Aue 9] =]
oAs] HAHT A AFA A2 AT EH,
TTWA #5119 75%7F L TTWA WellA = sfof
ot sAlo] TTWA 3L-§4+9] 75%7F L TTWA Well
A AFEsfof gt Qltolsoll A Y] A=A it &
ASHA AAE FE-SH ARSA of=taL shaL, 3¢
= To-5¥ A4 ozt FEtHBond and

=

A~ Ol -

Coombes, 2007). AMie =22 s}be] TTWA=
HFEA] 83,5007 o)/ AAIZs -5 3 sfjof gk
o}, e 25,0007 ool AAEE 7 A
S, AEE 7)5L 66.67%= ol = ok, A
gt Hgo & ol CZ(commuting zone)2}
LMA(Labor Market Areas)”} %13l (Tolbert and
Killian, 1996; Bureau of Labor Statistics, 2011),
FEuete] A9 TTWASF AR WA 0 & 2]9 1
FA gAo] Al=g Bf QIThEAIW, 2009).

FEI Fo] APAtele= miAYSS Fl
3] A&5 o = AA™, HMASH LMAE +
of dHH o HAAEo] Qlr}, Y AFRES
THIE-E F|astelr] ffel Agke] A A Yol
A QoS Adisl= Aol dom, 715, I
A5 7]l o) M 22 Q1A AR, A AA
HESZE ¥Hgske Algd oz Ak 49 WellA
g FeS 2= Aol ltkBrown and Hincks,
2008). 1 EZ HMAZF LMAS] E4& U 7H=
AL AdAie g Ao, /fdH o 2= A7) A
o] e FAMIS B ASE 7|t tH(Hincks
and Wong, 2010). L&y ZF=5d0] ojtfof] Fo|2] =
Lof| 9J3f] = 7d-2 thatte] Aol & Helr,

A LMAE FARE AR AElolA 77t
1S 5 Y= A S 7hs AE WHYske Ao
2h, QltoleS A RIS AR AdEiollAl
o] $& A vigt g 15 9] AutE phdshe
Ao}, o]22 02 HMAZF LMA(TTWA) Xt} 2 4=
+= §lthJones, 2002; Jones and Watkins, 2009).
Sfuiste A4 1 e Adstel o|zeiAt 9o
(LMA)E 1 s SAoR 8 5= gle 99

forEo] o o(HMAKS ZHgIThTL Rolof 57] uji

g

!

o E
= ©°
o E
°©
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olt}, Hincks and Wong(2010)9] ¢14-= HMAS}
TTWAS] YA E7} 24| P25 HolFal §irt, 117
U AZARQT ofu]eflA] ofks e TRiE o] 9le
o EA] WollA 7HE7E A sk Ut Ao digt
golgh o) Extsich, 1 EAl= AR A
24 A& Fol a8} S Soisteh= otk

SrollAl ek AAH HMAS Bl 7|z o=

d

7S A - w2 ohEolgh YA gl 9
mofAlE At o Ao AAIE o] 6k A9E
& faols As ouishAnt, ARt o R T &
RIS E4% EA 00 A o A2 9 Ft
A= T (spat1a1 aggregation) sh= IS Qv
FHeh(o| A, 1999). AYGFES Edf FAE Ko

SR Y (uniform regions)® 7]°sA ¥ (functional
regions) % 37}t Hck, AR GFLEL FHEH9
A9 FAMT ol 7IRkeke] o] FoiX|= oL, 7]

AR FES) 749 15 B of 71t
of o] Sof it} QoA A RHT, B4 H9IF
A e F2 Mgt B o] Qla, HMAS

LMA(TTWA)= A& 0.2 210} e E|of gl

A AT oA AL F7H4 Atszkg o ]Elé'_
B2 GIS 2 stollAl AldeS sk
% 7P A AHEks 1:‘P":‘f‘“‘/P(OpenshaW and
Alvanides, 1999; Lee and Kim, 2012; o4 ¢,
2012). A5 ol A A3 3HEelE 1Y o1
A PA|, 3] 7o) 35 &4, 1eal A gk
of 7|9k} chke] A4l 2las % ol- g3l & A}
of o2& WAog 7]EAS glojEl & ofojz|o] 7Y
AZE E2F s EGA7L EAeof sl ol HA

fr ok

|

5ol A3 Zoldl olojelo] AAE HAH o=
o] HFA Aol 7RE SATTHIA, 2012)
715 A8 oA A oA Hitolet £ 4

Q= x| Axte QEHA(ntramax)Etal &2
= AE4 Y dag]&(hierarchical aggregation
procedure)(Masser and Brown, 1975; Hirst,
1977)S &-GIS 21l FlowmapolA 435t
Aot (Breukelman et al,, 2009), o] &12|&2 7}
AW o g o5}y & Eutope}, AvE =

7] BAG SlH 4 olhE 4 itk 3 ko
S ATolA] 1 AeAS A Wk, AEAEA

Oj(Brown and Pitfield, 1990), $A1A 9 (Fischer et

, 1993), LAY (Poon, 1997; Poon et al.,
2000), HMA(Goetgeluk and de Jong, 2006;
2007; Brown and Hincks, 2008; Mitchell and
Watts, 2010; Jaegal, 2012), A9 (Feldman et
al., 2005; Net et al., 2008; Hincks and Wong,
2010; Mitchell and Watts, 2010; Koo, 2012; A4+
& 5, 2012) 5ol A=k 53] HMASE 4]
o gl ALY #ujAQl 7Moo XPE]XLO} o4
7] thizoll S-AH 0= o 7|Rof| FE5laLA} Qi

D) JEZAA 7)Y

QEZFHA 7|2 UF0] HAZ 7|4 AlSH
ho darE]E(object function—based hierarchical
aggregation algorithm) ©]t}, o] TTWAE 3l
5 ¥%= Coombes ®HE(Bond and Coombes,
2007)0] FHA-7]8F WHEA Y dare|E(rule-
based iterative aggregation algorithm) (Watts,
2009)%1 Aat tjxgch, HAF-7IEF ofek= A
2 HAH LA AFA, S 35 F AU &
E—J H]ZO :Ltﬂﬂ‘*i Agsl7| witolal, ASA
UE9| 2 AAE 5] di
- W EZ Ao A tjzHA Ao %)y

2]
SES, A 2o Al g Xl"“‘ﬂ

[ rl
_1>~1

& WellAl ZpA|sl= HlF-2= 2
B rown, 1975, 510). @] o]
oz} AL AW 2o Arf
] oft el At A ks st
AzLe] AL uhH AR njEE
0] A —-JZE AdoE= —Er SR T EY A
ofl A HthghS Kol Al AREo] gl= F XY
Rolt}, A= o] 7|H-2 & R|et =2kR) 9] AdjA] A
719 aaE AAG F5AEo AHE F=
(relative strength) & gdttt(Masser and
Scheurwater, 1980, 1361).

QIETH A eharE|Eof 7|Hkek AlSA & 71 9
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Rl2BFH0IM 20 2lst FeAAFRIe] M Laltat 2ol
A 3 Zo] B@HHMasser and 2 70| ZHe 71 2 9 AISH T 2N
Brown, 1975). S A SRS ofF IoIA T £
max Z = @~ + @i—a) (49) T STa=1 - @) DA FHOR 1A 5 sfef wbdl o] 9)
l] Ch= Zo|tHAlvanides et al., 2000). AEFH 0]

Z =
= 3

017]/4 =
[0l Eux] oA =247 jRo] (B23}E)

solct, o] TxsH= A4)9] TAo]A EaH o] 9l
AN, 4 B2 A28 WA F BEFoR U

1= glolt}, g 23] iolx] £H%] jRo| (25
7)Y sEeFo® o] 7|dighe el Z4lo] 2 A
Ak,

a;j =a; a.j j_a] al a;i: a]-' Qg weeeoressernsssrnsasrasasrasens (5)

= Zaj, = 2aj, a; = 2a;

a; = Za,-]-, aj
]

&5 =dk
E‘ﬁ‘

ol

=) hy
*r—E.u_

Z A52g nE A7) A|AE] 21919 &
olsl| FEE3tE| o] 917 wiEel 7ItHEk
(contingency table) AollA Z+ Ao 7|t S&& A
Absh= Adb sdgh WA R o]Fo] Xth(Watts,
2009: 519).

J9d] Aol FdH Hxo HHF= o]
A S AXHEA ] 4402 B E|o] A
4511 QJtiBrown and Pitfield, 1990).

max Z = —] + —(lqt])
a,'j 11]‘,'

E7b Ao S5 7dge A=
‘:}‘?‘i @) BEEE 71digke] =
It} A@)oAe x2S st gA7F 2
st A S5 7k vy £E3

v} gk %%]0}7] o Zolc}, o]gh
75}% jEEA 4] gut Ho) HrfA 7t
3] SASE7] Y%t Aol th(Hirst,
and Pitfield, 1990, 62).
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posteriori), 12U 2|9 AA HHHE
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o
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of

olZ|3t HAIFS SHskAL 6“}5] A2 17
A3t Openshaw(1977a; 1977b)7} AASH 25
342 automated zoning procedure, AZP)E ©]&
sto] A9 FESH= A=) o] FolFtHAlvanides
et al., 2000' a5, 2007, Y S, 2009; A
7 5, 2010), A ?LHA H*‘EEOE‘H AZPE 1
7] 7]% SRS A Aok stoll A Fol= m
Nl Aoz At 2 7} x| o) &= 7|E ¥
TS o2 AG LR o] FA7IHA HrloR £
32 FAIAA 2 Lakt) olEgbm Aol thy)
A ARE Blgko g A3 2 0 2 (g prior) X199
£ AAsfoF 3t

AZP7} 7lE I7F9]0) o)L Esjo] KT} gRAl
3= Aot st ek, o]‘— Ao 3

}7}* lﬂlt](greedy daeEol7| ol =
XW fjof| w2l 7Hs4do] =THOpenshaw and Rao,
1995). = A4 o] WA= FAE &AL B
5ol AZPRF 22 1t gare|ge] B AM
(tabu search), B=4 7]H(simulated annealing)
= A& vefoay dugSs ueskt
(Openshaw and Rao, 1995; Bozkaya et al., 2003;
Duque et al, 2012). @23 7|9 AL BA3-E
BFAFA| 7| ] Ok OF‘— o] ro

T 2 2 A8

=
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(asplratlon
E30] EE} WJEJ H§ E LS
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ol B 37k thetstehs i EA7E ATHKim
et al, 2012). 3+ &+
off At wketnlE gk
b= EA7F Siek
2 Aol A4

e

A8 flske] ARgH
A2l 7IME0] 2 HE =5 |
252 AARITE Al AIA
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o4 HMaE

flste] =L 7S A=A A= L W Q-SHO AZEE 2t Feirt "ok, 2= o] &
2 7]1E A F SIS sliAldissolving)stal ARk A AFEY e STiskete] A
T uE 219e Baksplitting)dhs Aot} Yoz &L E 2osksla Qo

e F7h1e] siA 22 o] A o] &3l= 7] ol=gt AZP 7|8ke] 7%l dare]E-E Microsoft
2 I A2 0123k 2| dof ¢Jo)g sl Ao) Visual Studio 2010 Express 27494 Visual
t}, o] B WA H o R AFA ZA(contiguity  Basic Yo12 EE Ak &) ) dlojee
requirement) £t A AT e A S AR WEGAR ¥

o, Qo= Aled 7o) B
o e WA AGe LA
5 S ol Hesto] A
H Ao HHE}XJEE ol SIS T
1—4- 1—4-_0_ S F7L fele}
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Fgteh, ol #gt B Horn(1995)2
al.(2012)0] At LarejEat FAFSHAR
Too] & ol FAHeE AT FolA 2
o[7} it

SHH 2| AA o Qlo] BAF+E oEA Hos
Lk o9 Fa3k aaolt st HA3
ot A E= 27 Db 7] otk (A,
2011), QJEZPMALL AZPE 0]R3}o] X 9S LE3
B AU o5 Skl 5AgE A4t
A}, v HMAS] 29 A9y 0|52 StstEct
© AEAES Sk A9 Bep SHEse 2
A& 4= 9lthBrown and Hincks, 2008). & &
Nz AY s Fote] Al=E A8 AA %
el AE8e Fdidtete o 22 %@@—r%

AFgBHACE,

Ki

5
fr S Ax moh o fu Hn

rf
Hm
mol
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ZieNk )y jeng dij
ZiENIk Ti
o] AJefA] i} ji= 718 B7HRS] QlEl ki A
Qe Nk 419 kol Fo] 713— Fagle

L

max Z =

bhawm wetA of

Kt Aele] Folol tiat Aol Aol
o vehiteh e e Al s o
5 % 59 2o o] o5 1&g onjs}7] uj
2 Al chefol B B3-S me] AR} 4

A7 BAE SRskE 1, 2R gow 0), A
WHEYA Z7] sfjo|t}, WA O 2 AZPE EFSH F
A dugjEe 27| et At ek 4
7] witol| ¥} &ju] QA 7] a5 k= Aol
Fasit), 2 dAFolAs dATEY 2do] FeliY
719 % 3Pl Teitz and Bart(1968)2] gk <ig]
Z(interchange algorithm)& ©]&3sto] 7]% F7t
9 Ato]9] QI THE AR E Fadtele 271 9
4hEsto] ARGl

_1

ATAG S A2, A, B71=8 =obeke 2 U

ghe] Sm o], QI olE dlojel % 1,0697H &
& T2 £ 2005~20109 FRIEE Q1015 S

Aeltt, 61 7o F o5 85,289,996 01H, ©]
Z U5 o]k 10,432,230 L o] % H|E,
5o 7] H9H AFEE 29.6%0Ith JAEFHA
L B oatol| A ARk AZP-7]RE W w17
oA FS] AenbEe] oS AT 4= 9l &
o] 220 FORAH, F HFAQ L9 47t 3
28HH HGAQl Ao 9 o Qlolse] HFo]
oA AL, 7 AL AL AA| mobditt, 1y
AL o] fo] mEEH 7 o] AFKLE ¢
ol AR EF WA AFERRL-0] SR AL FHA|F] HolA

Al Ele}, W HFAQ1 79| 4Tt U R wolA|
H, 7 o] 5wt YF ojAH HMAC 2A49]
A 2710S FFA7NA] TS "ot

B oA Coombes et al.(2006), DCLG
(2007b), Brown and Hincks(2008) 5 7]%& &1
A AAEE -3 Qs AEAY 7e A9 H Ak
o] ALE T0%E A 2R At =
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J 1, 70 HMAS =&

S5 Y A A" A F ol sTE Atk o] F
Ay ol5o] AHA|ek= HIFo| T0%E 3ok #
of| A 7H AAgt HMA A|A 7} A Hchar AHstel
t}, o]} Wolx|H v W2 429 S0l A4 E|HA]
ZF F9 0] AZE7t AR A HolA|[ A EaL, o] K}
oA o A2 9| o] AAEHA ZF A9
7158 SHETF AR A WobAA| Erkar wekstl
o} 283 ¥ HMAS AEE 7|22 60%=2 A4
skqiet ole W Aol 10%5 AAskale A
Tt Jones(2002)2}F Jones et al.(2012)9] A7} 2
2 IAE Fol TTWACIA = 70% o139 A5k 7]
o] A4E et YA, HMAOl:= 50% BE9
AZE7F Adsichs 42 TaL ol ol =
oto] 71 3t o' AR Aol

19 12 ol=gk 7]zl ofs A E 177) HMAY]
AAE HojFa Q3 & 32 2 HMAS E4E 7]

&5k Qlet HYF AL E 70.4%011, F 1,069

!

N gHEo] 17712 HMAR g =ict oF =d
ol thall 177) HMA Z5-7F A5 ollA] 60% o1&
7153t} o= dolA AT A5k 7S 2 AT
Al BE UEAFAL Q) Aolth o] & F &H
LEof| A AEE7} 70%% 4F8lsh= HMAE T7HIH,
6, 8¥, 129, 149 15W 179H), & 5 dfA
70%7} d& HMAE 47029, 39, 51, 11H)= e}
Wi, YHz] 67) HMAE & AEE B4 70%
njukS 71230 Q1R B 4SS =86 HMA
= 1~39 gt i A=z gxnt 2R 9%t
HMA+= 508t o] =]7] gh=tt. &S FHoE &
ARl HMAE HA& 21 Qe =8 by
O] HMA® 1 Hifolch, A2A|7F Al &Al 4
gt 771w o] YR A FS xFsHHA 5702 A& o2
HMAR FA=lo] 9l Ao] Q& oy, o] ohAl 74
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oAy - 22 - Rz
¥ 3. 1770 HVAQ] EN
g = | 20109 20104 o4t ¥F =W | o =9
_)r\_ - A H 1 O vl 2 ] oH = T =
= 4E A A ap | BAED) g ol AEE@w | Az
AR, EHA|, FFEAA,
1 oA o 16,‘; R 53 908,284 | 1,975.1 459.9 73.9 70.6
I Z/\]’ 71—§_1,'_L’ 71;5*]7 J19FA]
2 OET e ;L of *J%%L Yopot 69 1,531,540 | 1,592.2 961.9 73.0 69.1
7HEE, I, GEFA,
3 SelA], AN 41 895,553 | 2,222.5 402.9 72.1 65.0
oL AR Iz
4] 4m ;i;j*fﬂ jj}; =T 1 72 1508649 | 2228 | 67725 | 622 65.7
W, BB AR AT, SR,
5 o o) 57 A5 345 136 3,172,174 209.6 | 15,137.3 69.0 73.2
TEAE, Jd*] AT, BT
6 ML BAL AEA] pA 106 2,853,726 295.2 9,666.8 70.4 70.6
ShEAl, 7*5% FIE, AT,
7 PEE VN 95 2,318,353 247.6 9,364.1 66.6 67.1
QIAA| %%L, B 9 AT,
8 B E Y 92 1,715,140 589.6 2,908.9 77.3 76.4
FAT, W, BT, T2, FYA,
9 O% 2 HE ST 454 126 3,086,451 2069 | 14,919.8 65.4 69.0
10 | AL AR SRIA) AR, ot 59 1,336,652 700.5 1,908.0 68.5 68.9
11| QoA QJSRA, EA] A QP A2 54 1,142,019 187.0 6,108.0 68.9 70.6
12| QM ST AETF AIEA 30 943,751 209.7 4,500.9 73.7 73.6
13 o2 6 82,249 413.7 198.8 66.4 63.7
14 O|HA|, oAFT 16 223,969 581.3 385.3 70.7 7.1
15 | YA, SHAJA) QAR B2l A 79 2,559,173 | 1,461.5 1,751.1 78.9 72.3
16 QA 14 172,902 516.3 334.9 67.1 64.1
17 FEA] QA 21 406,712 498.5 949.1 74.6 72.5
ALt At A EE HoF1 Qe A= dAFH o] T Ao 84S 7:1 ﬂﬂ%i sh=t, AR Hlo]
o A7) JHe H Alte T=9 o] JEZHA 7S A5t AT ZAIMJaegal,

o
HMAS 43 vha

HgAI(16H), FEAI17H)

AAIA49), oF=(139) 571 A=A, SHIA

AR

<
, BQIA| BEA))7} slke] Athat HMAISH)S

o] 231 9l Ao HxHo|th, 5] FA Ao

F-20 SR8 9%)F HolF9lth
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oubA 0 2 T2y 7|52 A48 0] Gl 7|Z0
2 A& (autonomy), &2/ (homogeneity), &3
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R|2ZFH0[M Mol 2ot FE4AIYX

H 4, AZP-7[gt gt Ql

AZP-7|4} Bh

QIEztE A 7|5
H| 1 3 Bt A5 A Hat HE A
1 4=(F) 1,462,194 67.9 1,462,194 46.5
2 (km?) 709.4 91.2 709.4 98.3
QI () /km?) 4,513.50 108.5 7,245.5 99.4
TH-EH AFE(%) 70.5 6.1 69.7 10.1
+8-ZH AZE (%) 69.6 5.0 69.3 7.8
[}

T JAEHA 7| 9] Aik= Jaegal(2012)014] A AL

WA rEe] FAGL Pt He Ueta
o}t HMAZ} 4%9] 59 W Yoleh= 9nlE W
31l QUrke ofujo A B HMAL] WAL 753t
ARl ezt Qlet, dfusid Qo] iAol A
Tglo] 5o a3 e vlss Evy] o
olt}, HMASH 22 754 ¢o] == ghof| glo]
A QA 429] FAAET WAl FEAo] Xl T
Q% &Adolekal & 4= Qlo}, otoiy WAe] Hat
oF Q1 =o] A} Alo]ofli= 2] AHTA 7L 2AI%H
o}, B0 R T} =2 A 99] HMA= WA
o] AL QIF7F W WA, QI ET}F W 299
HMA= H&o] 2L QI7} A}, o] 79 WA <] A
g Zo7] flal AL e W2 (99 HMAS] =
71 &0l QIFEETL w2 2|99 HMAS F7]+=
EolH Jds] QT =9 A= sold Aol uhet
A FAG9] WA E AZP-7]9E W2 QIE et
2 7ol H]af -4t A o= ghehEct

Jo H o

EFAA o] Al 7HA O] SRR ] Al A
S2 RIEIE ol2fgt Al 7HA] Aol 7] 2ske] 2
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