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A Study on the Significance of Spatial Interaction Model from the Urban Competitive

Point of View
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Abstract

This study aims at finding relationships between the competitiveness of cities and the size or
distance of them, based on some premises; (1) the competitiveness can be measured on the
interval—ratio level, that is, factor scores, (2) a hypothesis that the spatial interaction model is valid
for the relationships can be generally accepted. Based on the general recognition a research
hypothesis that the more is the population or the nearer is the distance from a central city the
higher is the competitiveness score is constructed. According to the premises 5—factor scores and
composite score are calculated by means of regression method, and the scores are regressed on
cities' populations and distances from Seoul city. Using bootstrapping method for the tests of

significance is effective due to small sample of 21 cities.

Results of the analyses show that most aspects of the hypothesis should be rejected or adjusted.
Scores on Health—welfare factor, public service factor, and commercial vitality factor have no relation
to the cities' sizes or distances. But the results also find the facts that the strong (negative)
relationships exist between (1) educational base factor score and population, (2) density factor score

and distance.

Although this study improves systematic and analytic understanding of spatial interaction patterns,
the understanding should be invalid for the general context because it has used the data on 21 cities

in the capital region at the time of 2009.
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locational competitiveness, factor analysis, spatial interaction model, significance

7|9 =
44 AR, 2Ad8H, FUYEAL Y, fol4

Journal of The Korean Digital Architecture-Interior Association Vol.12 No.1 / 2012. 3.

71



oY,
offt
Mo

o
o
b
-y
52
rlo
r ~|
o>
tio
N
o
s
pacs
o
_:
)
iy
-y
rir
Jm
ol

o
oy
N
i

N R
X0,
Ir
o)
rlo
=
)
B
ol
e
N
iy H

o 1o >
(i3
)
o

1
e r
S
N
b
>,
&
ox
o o2
Lo
o2

g 845 g Audgetd =53 37
H(Lever, 1993; Cheshire & Gorden, 1995). 9]
3}+= =A] YA (urban hierarchies) 7} <-3#-% o
shar glom, AF7EAe] 7lEel] QbFEl EA
UL Eqhsta E34%t d ARl WA

ofm g},

Hu_r}ié

e (B g
oty

1 O
=

ol ayete], A4 )
2 A A%H o A7|E
itk AAEE F757) Qe BaEe A 4
o7} AAEoloF Fro] Belajr. e Bt B
& 5 Mg AodE o) FeiAH % ek of
AR Aol AAFR(MEIA F §7) WE
oltt. Q14e] FAl whet vha XL EAGE
4 AR AR e ge] SAl Theka St
Stk wWebd Aol dig o), A4e A e
Sol Hmzr] dadE o Ade z4How

)
4,
o,
o
me
flo
ox
o,
i)
18

rr

shebe A Aol o] FojXaL Jirk. olef 22 A
o2 AAYE Wbk gdd SAT 5o 1w
W FAHe] A es AR S

ofs) o] givy. ey A 22 Aot
Frpke] A B AAE diaEsta vk &
A2 QAE WA AAR AAEka T tijke 2 A,
ARB|Ipekof A ARbAQl g Fd o] Al A
o7 EAek= 22U (underlying factors)< B

sk A7t ol oAV I (F=EAY Y
1995; H|& <, 1992; 74+ ] 1996; &+, 2011
).

(201D A= =AY YA BA
Ao HHE= A dEEs W
dAsit. & FEHdE 54
AN(variables) Ztoll EAsh= At
W o @A 2 Q1A (factor
A=l Hg 444

=2

N xo
o gy

o] BAIEAE
A % v ®
(correlation)ell 7]%3}

=
T
analysis)= AAsta, F&

O

A
(e}

i)

72 = DX AS-2lH2lofss] =

7B FF A =3 B 6712009
4 71E A% )9 B S A 299 2
Heglew Axa gleh

5| = 58 o
T2A EAY dAAAH I TA] R BA, YA
AAE R Za(hE) EAZEE Aoty BAS
getaal sk Aol S TAIE 2 AR YA
AEY WA BAE A3 J& Aol A A,
244 olgfel digk AFH HAS FHTOETN ®
Al AAboll th3k 7134 (intersubjective) ©])31Ad S =
olaiz} = AL HHo= i}

12
o
ﬁ.‘L
rir
o,
2
>~
i
el
r_{
ot
ol
é
rD‘.‘,
rlr
o
offt
)

i

&

30
kﬁﬂ
™,

4
BT

M,
ol
=
o >
o
T
£z

N
2o

— O

i
=
Y
10 o wE o o

Ly
X0,
i
rr

>
>
>
o
2
-0,

QL
=)
x
Mo
[t

Mo Bt Roof N
©

ol

fo

X,
s
-4
1o
)
ox
o
o

ok o i

&

i
ftl n?i o

=

&

ki
)

(]

=

o

2

-

BN

ME

rEI

9

o2
w0
=
Ir

o)

A G4 AR ol F2E T qek &
vhebel @A, B3 Agle] HFEANTG FE
FHol Qrke BA A4 PR SR
8 AgAel AR Aol [
BETY, BPAYG Fo) i 957
°] 2

9,

Lo & = do g T

do bl © T W o ooy oMl IE

T

i

y

37
o,

Moo %0
ol

)
X
off o

a

X
Y

!

 AbE, ek B Sl glo} AeAE
SFYY(roR) Taehs B

o).

400k o rlf oz
Mo 2

Q)
=
o]
PA

=
O

._
o oY
S

=

=2
>

rir

[o
>,

=)

i

Shia

(o]

o

;3 =2 2
2
=)
b
e
Hitrg

,AFAlE, 9

)
2
offl

El
o
=
2
o
2

22 2 e R omle o pld £O L N
>
k1
el

Ho
A
B
o
.
Do
z
°

H
~
Do
(e
—
©
w



(gravity model) %= 373528 =8 (Spatial
Interaction model)2)¢] =2]& T3h= ol
I A Afelo] Abgl, Exf, AR WF 5 A
< AAAsre] whRRlERA Y FARA(RGEE,
isomorphic) ] #AE 7ML Q= FIEEAE B3
o7 Ay F gve AR o]

s

=3
PPy
Z]:k d{j]

oA7leA T i A9 j AY 7 FAg,
5 uFel ), P, = 44 i, j A9 TR
(19, W34 E= GDP %), dye= i A9 j A9
el AR(EEA E= AREA AR, AL Aol
), kA o, B B dWEE 99 e, A
= Yrlgtt

9] 21& T=x}F (observed, historical data)=Z5-E
F449 & do). ey 2 dFdAE FoAY
glgtell wlestal A el vkl ke A3 A ()
ogulE 7IEA o R Af&er|E k. A W v
T8 A BAEES HlasiAd ZF mAgE SRl
AL A&Aehe] A SAZ dfetHBEz p= B
sdatar 7 Ao gtR(p)7F HlE IAE Hoh
FEHY WA #3H #hste AVIHIL e A
ARTY, JAAS o] ASAZFYH FiHo=
AAg el 197 Avhs A A olslE st
o] Ry FoHS HFTHoE HEDI= Ho] 99
7F A& Aew dud

TY aofeAd A9 Q9 HETE, Y%
Alotel A7t TS w2 A AAYES Zde
= AL A7H (research hypothesis) = A s}
7Hdel 48 7teAS A, AZE A (practical,

economical) T Hrlstaral e},

3) A9t FH, ek dd Agkes A4 o ugd

1A
N
o,
o2
it
o
of
)
o
l—O{l
ot
o
td
ofl
1o
o
10
o
o
o,

f
rO
-4
rir
-
k1
)
=
b
>,
il
lo

0,
N
o
o
i)
2,

Ny

]
x

e AR C VIR DA A= )

ate, & Ao AF

Suas
1%
tlo
M 4
o
£
fo fo
-0,

(interval—ratio level) . &
A o] F<Ll(dependent, explained variable) &
&3t71o Ajtalr] witolth 3 dEAE Ry
Ad7] 8k, A<l (explanatory variables) &
TAME QI A ZEEH ] ARE ARES B4
o 52 U 7t Al oigt et e gk
Wl dele] g o s G E AT

(1) A+ =8 .

A5, A7t TAle] JA B A vl x]= JF
o fo)Ad ol ATFEAY AL 4 e W
Fo S ndste] ol Aom RdAH= tF3
AEA (multiple regression)& A &l3ic),

fs; = By + Bipop; + Bydist; +u;

A7 fsi= SARF, B AFRS ETE 3

o

(error term)< &Jw| e},
AT FEHUSE AMEEE SRIATE =
3= WP o g = 3978, Bartlett 71 2 HAA}
ol k. FIATIHL Al FEaA(m) Y
) b A (correlation)©o] 7} ¥+
e Aol & AAATE Y (F- B
ojth, 3|77IRell o9& aIA|Ee] 4t
a2 xdsty ofefe} 2o
F=XR 'B
o7l B 8]ldtEdd, Xv #dS¥uE,
RE X xge WE 7re] d#dd(correlation
matrix) ©| T},
Bartlett 7|2 SAHZARS HAslsle F oA

e ge Aol weh edsE B

Fo ofy m
N

1> B
Mo B o o
=~

il —/{z
rir N
s,

o
o 2 omo
_O|L

=

U*e Ef(unique) EARe] t)Z}) (diagonal
matrix)o|H, U~ %9 EAE 71EAE Fosly] 93

Ao},

Journal of The Korean Digital Architecture-Interior Association Vol.12 No.1 / 2012. 3. 73



A%

&

Bartlett 7]'1$ 2-# A (unbiasedness)S 2EA| 0
HhR o w397l ogt Anprt v gst A
2 oA lew, oo B
packages)”} 7] ¥ (default) 0.2 3|77 HS
i glems E AR 37l o5t
&

. N
448 &3

o e

3} 7] A] (software
A *9“3}

r&

(2) A2 &4

AFEEE BAREE
(cross—sectional data)o]y} FE9 27]7} ZFo o]
th(n=21). T (estimator) 2] HA Q7 EAJolg} &

A~

Am

sh
= A4 A4 (asymptotic con51stency)°ﬂ =
sh Ao FE A7] oFE st F
el gt Ayt (normality) = 774 Sk}

5 He-H= A4y

2=~ o]l
TR

Xé-ﬁLT,‘}E/H_Q.
(skewness—kurtosis test for normality)< A
o) e “Eawdle LRI A AR
A(null hypothesis; H,)Z 3]
ferahe Aot
Faugle] AFRESA e 21
2 2E(robust) 3|75 T 1AV 24
ol 2 LA §8T slon o
Atk F ZHZE I9= gs3]AEAY 7]
0] SH4H homoskedasticity) $]ujel
N o] A Hk oA 3*}(approx1matlo
h Aolnw fio] A77F 2 el 83 }E‘rf”
Y RS ?j-‘[’-oﬂ/\ﬂ‘— AFE 9 zl—xJO ESE AR R=
she PHoR Ao de AgEm g

oo T

=]
RE

5)  EA%(estimator; B)&  o]AF
(unbiasedness)& Aok It} & E(3) =
ofof B} AR
Y; :ﬁ0+51$1 +Byxy oty ‘04 g AEAe]  H9
o] npglgk 548 72tV QM E ORSAEY T4
(randomness), QAT Hj Al (No perfect
collinearity) % @0—-x7% 7]Hgk(0—conditional mean;
Elulwy;, @y o) =0)2] Al 7Vé°] FEHolof gt} o] &
Vg A% 7S @0—-AF 71Hgk 7hdlld o] 7Hg
< Cov(ux) =022 94349 5 Sirh. $49] 7M4S F
A4S EBEP)=p oMdZE plimp=pAd A
(consistency) 2.2 44 Ao}, 28y E=3H(plim) o]
SAletE Hkel o] Fi ﬂ7]7} ol & ﬁ—oroﬂ A3t
+ A< (asymptotic properties)o|th. I7d & HEE 9
&0 n=20 Ei n=3002E T4 Fol dAW w3
ool Fxye, Aule F(5 ARE) T oEH ]
ng aA4T 4 s Aol

= o
Lt
=)
e
N
N
i

e XN
L.

=3}
= =

74 = CIXIE A=-2lH2ofshs]

E#33 7]H(bootstrapping method)S 8372

o
of,
£
ol
1o

%
o
2
=
Mr
bl

fr
"
o
4
ot
My

oX
[o
N
N,
Koo
poss
L
4z
(m
[
[m
~ 2
ofl
o

R
fe v
N

- o

24 F3EE(finite sample
B3RS &3l

dlstrlbutlon) =2 :rL?S‘}%

o
A

S
=
R
_‘;

(ﬁmte

)
—

o! :‘o?
oz &
oy

l >
(m
n:%
5|
r
to ©
e
g

o Sy flr o |m
ol
b
fla
o
Y
o
i:,
o

A
OS?LOM% 1,0007}@ HE rEW FRO 2330
A 1,0007 SAZS] ZFRAE RFOAE

T 2
=
_12i
o
U
=<1
oo iz
H
N
=
B V- :
T

W
NN
Al He
o &
2

O é“‘l:ﬂ
=2
2
)
E

M
bl

il
w2
rlr

=

T —
rir

i

ol

¢

ro

o

jz

@
X

Vo*/SST(1— R?)
047101]*1 SST= | Amwgle]l ARAFE, R
OiEH Aqumel o7 3] ARAES
& uEhdrth 29d] ST nVar(z,
o} QQEE = no] 242 AA L no] HL5E
ORItk nol AW FES FAH Felgel A

2 (power)o] AXTh uwlgbd AgHow ze
o Bl BAH o AAAN fFeFEe
% 9kslst 4 Qo). olelat ARY 7Ao] ok

a2 5 HJZi\/;a r1r

Y (2, ~ 7)o

6) SAZY AL Var(f) = v —55 22 FEA

) BAZe ar(p) DR |

frh. o W FEAe Sl =son  dA)
2

Var(p) = Z(;j—w o2 whesheh robust 37E 2

Ao BB BAAFCD0R DA

o g},

=&% Vol.12 No.1 / 2012. 3.



e 710 R sk oS By WHE "ekal 9
AP S FAlel FeEske] o] (significance
leve) & 10%= $tslslr| & gh},

t S dutye= /\}% sk A

2=
tl

i
rlr oo

[o
Hil =51

fu

Sk

{0

ey
to

R0

N

o T

=

)

}_

O

“(parameter)7} opd #
wfZol vt JEM =9 ﬂ7l<n)7} 30 oo™ 2z
= S 7K JoER 100079 FE
iE%J :E—“&% AHESEE i ATelM e 2 AR §

LN g

’
2
-
2,
2
N,
ofo
rot
M
12
lo
fu(m
o
k1

A (li) sk v

OIM?#KH HAFgol &
g__l_l.j’.)é-iAE-ixﬁ = (=N — -] pld =
° 2024 24E2(2011)
EA[9f Ol Fpop) 7} E5F 59* 3

CAj= e Hedisy 7} AL
S22 QNINHE ZET QOIE () AE

- Postestimation -
$ $

Multiple regression
5. = o+ Bpop, + Pydist +u,
- Bootstrapping SE -

- Spatial Interaction model -

3. 249 Hxt & Hxf
3.1 x| Z2WY YR F& A Y

2T wele] A4 A% 9120100914 A4
F AEZAL As] et o] MERAE 141 ¥

[e}
o] EAIEoF #d F47L AR 9 7Y AETHES
gomz siglomn, TRhamAdde BE o
diste] OFW xeke] #AAY, @719 X<t #
H4, @) W FJAGER) ] BuAd 2 DA
7FsA e BE AEE JIHO, A, X)8H &, 1
Ang JA-Arstete] HEAo® 68719 W1
UE, ARGAE, Wslddd, Fdud 5, % 2 3FX)
o= of¥gk ol
ol WSS fAoE QOREAS AT UEH
7) SEARE Aol QloiA Bl 86.5%, oA 13.5%, Aol

glojA FH-A 40.4%, AL 11.3%, WEAFAA}F 30.5%, 71
1 = 17.7%% FA4930ch

(2011) e} 42 B4 2Haq % A4s
19 gefspolrt.

= == c
* 1. s 2 48

£l gk Aol s TAEEE

1 13.65147 2.65166 0.2008 0.2008
2 10.99981 2.60327 0.1618 0.3625
3 8.39654 0.88377 0.1235 0.4860
4 7.51277 2.12301 0.1105 0.5965
5 5.38976 1.25897 0.0793 0.6757
6 4.13078 0.84281 0.0607 0.7365
7 3.28798 0.43854 0.0484 0.7848
8 2.84944 0.54529 0.0419 0.8267
9 2.30415 0.32779 0.0339 0.8606
10 1.97636 0.53254 0.0291 0.8897

<ola A

2w AER(201D) A,

& FEHA He P Ta% 59

q ‘(elgenequatlon)o]ﬁ} A =

T35 4611 “”éﬂ% Ak
o

5
o,
kv
ol
>
Lo
o
o R

X

(oblique rotatlon)O]
:":7]_ 0¢l 7-]_04 Z{xﬂa} z[: 9}]\% Lﬂ] %_—é—_’a‘]-
T 2E BAA] WeloR A4S

7]
gy At AEEe AR 54

N é

ro i
ol
o
ol
inl

M 1x

2 ezl iFHoRA] S
750l afglel 1u)

& 5 Aol o )
a9l Aol SR(FIDS AR Te} £
& TeleRe AeolE 1 B H5a0] §A5%

4
- O1>L HN l‘m o
50 (4 rlo fo i

Journal of The Korean Digital Architecture-Interior Association Vol.12 No.1 / 2012. 3. 75



=

o
=4 Ein

7] witoll A3 o] o] &4 0w it AtE]
el wWHol=  Oblimin, Covarimin, Quartimin,
Biquartimin 5°] lom & AFor e o FA
7| A] 7} 71 Ea 02 A8k Obliminel 2]8}$ich
AHEAE B AT alEE adsteS e
e 8 & (pattern matrix) T AHAAGFTE YER)
T2 39 (structure matrix)2] FE|2 FAFET &
ole] djAE 3 AaaA, FEPLS o|gdto] 7}
897 =2 A4S Yeha e HAES 11 T4
=2 gokstd % 29 Pt}

e

E 2. 200 52 4 el

r> 891 29l 2 2913 2%l 4 85
— ¥
7
ALE B
244
_6‘][—5-‘7—'}[\‘ A= T i‘” ‘}l:/%_
o 3]0 T IS
04 —%A9 | 2T AR
& o —EA
Fa7|H
PN
T
—n)4
.’;:
. _ - A
s | g |
—mag | wEE | D0,
=N _yay - }5] =
s e = 2] A A 2= X -
= 5} A PAR=! ] ] =T ]’ﬁxﬂ
0.§ —=4 | F& _opga .
o= _(;q_oHo] o= T
T ot x]/\]&!_jf_
—ojsta | B | ST
sas |9 | o
AR
—(&=A — %)
S Al AP A
= 2= 4= L
—opE | A145) | sl | T | e
auFe | @7 g | 0 | A9
04 # ) | - | TR | A
—osta | —@ple | awan | SO0 | kg
_ = = ;
sts | e | 5 S | HAEA
J 2~ Zﬂ I‘F‘d’ e
<) AR 2}
(A7) erhe (=R
dE7) )
—A4A | AT
& ol 5E
—ARS | -7 [ —nsA] | -Fun
N 4% | BE | 1w
U -agst| —agus | -334 | -554 | )
mepgs | B | S A4 | 4ug
A& | A
A3 | 3R
A8 AE&(2011) AR,
76 82 Cix|Y AZ-elb|2loj3ts] =

s B4 WS} B 4Be M 9
= adge U WH@H) el 7 8l 1
o B8 Avun, ALY wAS T W
Qo] #AH I ek, o]F Wele] FEHOE
& WAE A FERS BAEke] WgY|ukasl]
eha g 5 9leh olg go] 7 8919 Fa Wl
58 de) AR A3, 291E 29574 Al
2 OWEIINRL, EA LGSR, A 2A
80, FFAPANLLA D FY B AH 2307
wraQlreleta MBI S o]F Al 891L wA
o 9AAARE Adels Fo eoz AN 4

zF qold
S, T
&3t 7} 9RIHTE
THET
+10.99¢(

E 3. QAP0 fs_1 — fs_5 ¥ &8 fs_comp)

fs_1 fs_2 fs_3 fs_4 fs_5 |fs_comp
9 1-0.6447 0.6462 0.8124] 0.4995 0.1765 9.8336
A |-0.7739) 1.0043 0.3071| 0.7249 0.0558 8.8063
O] K-1-0.4249 0.3115 0.4845-0.1912—0.1431|-0.5145
oFF |1-0.5518 0.9788| 0.8978 0.4034| 1.109119.7800
7 -1.1014] 0.5450| 0.6531] 0.1000] 0.4554/—0.3511
3 |-0.2716 0.6409-0.4552—0.6492—0.0858—5.8205
el | 0.4526—-0.6422 0.4351/-0.0705 1.4725(10.1744
B3| 1.0636—1.8159 2.7889 0.3385—2.1555 8.8865
SFAF |-0.5370| 0.1018| 0.4809 0.4848 0.1431] 2.2393
% |-0.8681] 0.0481| 0.0344) 0.6144/—0.5345—9.2977
T3 | 2.1894] 0.8127-1.1871] 3.2730—0.2840/51.9192
T2 |-0.6163 0.6702 0.5493—0.0887 0.7135 6.7505
ek |1-0.6466—0.7822/—1.2213—0.5991|—0.6220—35.5380
QAF | 1.8063 1.0466| 0.1148—1.5196—0.617222.3915
A& |1-0.0953-0.4007| 0.4377-0.4016 0.5116—2.2929
X |-0.3435 0.3400/—0.4381]—0.7373—0.1494—109721

9) QARAGIH L{GHE TR ARES e 3
AR A, &4 el A5

s Age] A% A
s e 9A Ikl

o

2% Vol.12 No.1 / 2012. 3.

HP(analytic hierarchy process)® <=



A BAYY ¥ AE 2] Fod A4
9]¢} | 0.3582 0.3095—0.7833—0.9851]—1.1968-12.1333 fs_3 0.21] 0.9021 0.0112 —~0.0986| 1.0482
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71] ‘3101‘4'7‘1 (E%;l\___,; Zigi % ‘,_’\_ 3}\7(]?_ .1(3—?_]2 1:7% B‘ pop 5.00e—07 8.79e—07 0.57 0.57 0.159269
O]4Q o 7(1__(_]:, v 3-/&]—'3}7]01] - 7]_ l:q-E“ dist | —0016435 0.019082 —086 0.39 —0.239911
1l A L ot T —
o:r ° L . ”T _cons | 0.271874 1.05171 0.26 0.80
Aoz  FdwE)(statistically significant lack of
normality). B3l FkHol 37|7} 2L H9o A4 fs 5 Obs%rvefd BSO(()ithap . P>y bota
- - oef. td. Err.
o4 AAE 2 PR Utk £49 ksl
n2=A (ﬂxo]‘c’ﬂ/‘i Xéﬁv‘i—;i_% Lq‘ixl ?%'EQ'T‘:‘ 7]_;% pop | 8.61e—08 7.84e—07 0.11 0.91 0.027431
‘]—Oﬂ §?1HA40 = 7:”/\9] OQ}\J 74X40ﬂ/\1 » = dist 0.01019 0.01927 0.53 0.60 0.148723
S AL = il
TheTie e AT ATEe e B _cons | —0.349182  0.647993 —054 0.59
2ER 259AE ARs
HE ] ZTHO == 2 A ==E fs_ | Observed Bootstrap
T-——:——— H —U—l_.‘/] T= 1;OOO7HE ] le] Tgo]—o:] comp Coef. Std. Err. Z P>z beta
S B A5 Ayl S 31 7k
SR Ak vt A pop | —0000021  0.000016 —131 0.19 —3173624
dist | —0465747  0.340908 —137 0.17 —.3158534
E 5. 3 EAMe Mt cons | 23.94888 16.27199 1.47 0.14
=& Wald| Prob> R Adj| Root
Wl | chi2(2) chi2| —squared| R—squared| MSE BAATRE AW 2RASS LobE f)iio
fs_1 | 21.58/0.0000/ 0.5709 0.5232| 0.6905 13 ARIGTE, 7)) Alelel #ATE flas
F ootk vk frolde B 4 gl e a9
fs_2 16.25] 0.0003 0.4693 0.4103| 0.7679 -
- 7|9 I AR, Q912(EA 1WA %8k
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