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FTEY Ao EA(Modifiable Areal Unit Problem, MAUP)E &%
& & gl dEAQ LAl ol EE FZ fo 10 S5
A

A9 BZAL 45 JEHelgr HelA AR

x ol
)
=
rJ

Fe orlate =AY TEE I & Al FEstauat s oojglo] H
[E1o] wieto Al ~Ad Fahet 3 s A I 99 #FAE T (spatial
aggregation)dti= WAlo] wel s HolHE M U HEE 2 HiE A4 4Fo

%)
2 =ydn. g 753 3 ol e
33 g9 e 4 teAdS A7 T A 24 A3E AAE I3 gl dis)
A o2 s efof ket (o] 4, 1999)

Openshaw(1984)7} MAUPS “F3r&E4Jo] z2wet 71 Q3 nA4 F shy’gt
AA g olg, i AFAELS 1o diF Hsow T3 d9e AAH A A A
o AAA dABANS AFFRo=rm wolstuat stgth (Steel Holt, 1996; Holt et al.,
1996; Duque et al., 2018; Lee et al, 2019) ¢o|E E&| W& FL3 AL F7H4 9

4, 5 FOH A7l T4 dolEe] B44e] MAUPe] BA e vlx
dge 27] F& PPN QAo g Aol duke Aol e, T A WS
ool polsE 87 mPNAE Wl 23 2AUel 87 B Anel WAL I
of gejHow HAA FeA 9 W ohUet A% APl EANA FLrh: AR

T2 WHA vh. (Arbia, 1989; Fotheringham & Wong, 1991; Chen et al., 2011;
Jacobs—Crisioni et al., 2014)

2= AFAE dE3 AR S HUu AAFHoR Ay
H7] 9sto] FA9 e dagEs o83 AlEdolAs AN JHEe] HeolHE
T W dRHome= x (FEWEF) vy (FEHWEF) F oA o FuAd wet 57
A FEoR FEEH, ojxA o2 = x¢ y 7ol A A7) ] A= u
gt skt AR dolHE 10949 &Y FeEoR X+ ol e 54
Jol whet 37 Aol B et= &4 4 (efficiency loss)®] Fdel dlo]

2Ade] AA

Hol A A3 B aap Aol o Ag Aekdo] #FEE=A getstait gkt o]
ul 729 gl Aol o) 7+ o s HuA ek #ARe A4 2AY a2t 7
3 ay=z AT = Ak (Lee et al, 2019) A, AA T3+ dHolEE o] &3 37 &
Ae A QoA W 3 2AYe] dA A ¥ ATE AA Frh oW dAFA
L T 997 & dHoHE e wel®E 9 (disaggregation) =2 U4t

(interpolation)stE A AE Hale A7F dubA e, k2] AFshol A MAUPQ o} A}
o] oA e YEly=A Egk 39 2P A MAUPY o3&
w=olrojol & Fiolt) wmEbA B AFaAE (1) xv F
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Tl AR fejido]l ofst Aom AWEA Hrh 5] drIARGAA 3 AT
o FARE A A SHw e B4R e #do] gtk HolHrt F9E Ag =2

= WAYSHA = a1, o= 37 Alge] Eatel S v
A AL 43T = At I3 diolH e 5442 olHgh F9o] FrHoR AF
gk JRAl Zhol A o] FojZtkE Holth =, ¥ dHolE 7 b F3HE Ar|AHe] Axe
g Fo] BAte] AAAHoR TS HH FHrd v §H I FAREE HEe] B
4] Lee(2001)+ Spatial Smoothing Scalar (SSS)E A olslal o|Ro] AFeo Bk A
Agetes A4S walr (F9) 38 #ArjdHe] e g Weye Hess AAde=
AaATE AMSS A A bvp Qo o]g % FHow QI3 x, yo AP WEe 34
R MAUPe| #olste 34l wAYUFoH, x, vo #4F W= 3304 A7) a3
AR #do] ok webA] F3HAH 2r)dE s Vo ® et ¥ g9 S
Algst AaE AAstE 2 AT WHES MAUPY oS AAASRZ Fetstr] 9

e
2

Felde g AASL T 5 Ak

0. A3 d+ HE
1. 3|9 2334 MAUPS <3

a3b A EA Aol T ©91e] dAo] dFS v Hvs TAl= Gehlke and
Biehl(1934)o] 23] HAx= A7 AT, o] FA7F MAUPel2tx2 ™ (Openshaw and
Taylor, 1979; Openshaw, 1934)% o] % Arbia(1989)= o] & A3loA T3 ¢ e =
A A A3 e AAA AvAdel —r-lo} ATh AR o ® X} Y7J -k g
o Aol BE HFA ol i A B mA AR Aol T2 e
tolHE 9ol wet daAGe ¥WstE #ESATE. Arbia and Petrarca(2011)2 U
ttel7b OLSSF F 7hAl &3t 319 23, 3k A A ¥ (spatial lag model), SARAR(1,1)

oy ol-J

A=)
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HoA ghee wE FA 4 Ao wstE dES AT 1 A¥ OLSeA = 34
Fol FHsA FdE T3 ©9e] FA 2Ade] AR wet FAAGT Eiko]l AA
Ao R FHAadte, B84 &4(efficiency loss)o] #FHATH A, I 37 B
M W F3hA A7) ddel wel e Aol yEiwked, dwkstaiA wet Fo
A A7FEE 7H e 284 EAS dseta, oo A A|dEs vh
A WMy s 384 £48 FEAY ol 2gder o FH ArEdHs vHA
HEE st 33 39 Z¥ Fstds A5 Ao om Zrake] 4o A7
wjFolgta A 4 gltd. 18y, Fotheringham and Wong(1991)¥ Green and

Flowerdew(1996)9 A1 A A ¥ ¢l 5o] s AAFNE X, Y 29 34 7|43 B o)
etk X, Y dEzre] o] JEs vE F s AeEE Bl ¢ volrt X, YR
olWMEr FIHA A7 dFS nE AT obA o] Fo XA gkl webA 2 A
TolAE tEA oliwF A ATdH FAE Lee's L(Lee, 2001)& F7H4 02 1
#ate] thekd 9] Lee’s L, Moran’s I, Pearson’s r& Zte HoJEHE o]g3 AFS
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Fig 1. Scatter plot of the spatial autocorrelation between x and y
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upEbA oA X 7F =3 YO I+ Y omA X, YZFe] Pearson's ro] =2 432
A 5 ok b 2 ATl s X, Y Aol 54 34 AR e Ad A
For HFo il E4& AAFerN Be 49 5 AN stz sdidh
X 52 Y9 g4 A3 25 AAs] At & dTolAs dd MeE 2Y
e (Moran eigenvector)® A8t 2 afoE = FA8E LA E
(SPM, spatial proximity matrix)& iLfitafste] dojA= WMEH = thst= Al
g et= Moran's [§ WE= 2304 sids ©a Sk J——y—‘?l‘;—(]% Z A5H ydetd
o

Jo
=
Ay
jf 1
)

Fel FA A7GFe] M & 1 1
WO aFHE A AUz 4S ¢ Ak (Griffith 1996, 2000, 2003; Tiefelsdorf and
Griffith 2007). ¥ AFdA= LFHAE7F 717 Moran’s 18] 7Fsx HYE S3H40=2
UH =2 s 978 ¥ E U, 91, 192, 317, 529, 707, 832, 933, 1024)5 A 4o
Ho ‘7‘4 A AR FES SAITSA9C ® W Elaral gkl

o] % 3= Pearson’s rol 9HAl HolE7E FAHEES ywzA BHFEE

7XEV+V(1—7)ZZ (&, 29} EV 58)oz A5t & Aol Abgd "ol

ol

#
l:H o

2 32x329 AGAAE HAg ol Aol 7 =2 FIHA 3 (spatial disaggregation)
FEolA BFH Y F= 10240tk (n=1024) T2 FAES T 24T 10714 FA
Sz A Zh7h BEA Q] S =896, 768, 640, 512, 334, 256, 128, 64, 32, 1601 o] =
27y AGITAGI0e.2 sttt X9 Y e A#AIAA = Pearson’s r2 7|F2ZE 01,
0.3, 05, 0.7, 0.99] STAZ Y3t}

Tk 2 ATE XYY S =AY EdAshe Ao dsiAAE A4S 19
atarzl stk A=l HeE fl& M 77 T du Aol A tlaE &ol&
AElstarat ok WA xAggy Yv HE 7 0=1024)28 1A% 5 Xl tjafAirt
oS dste] Yol vls] 3 @97t & ASE Rd"g Aot ojd VEH R =
Baas 99 79 o #AFA S dEH o2 Fdste HAS HAsh S dA &
=29 i 10242 593F Aotk A V-3 79 W Higs 5434 54
A A7} M (Inverse Distance Weighting, IDW)< ¢] &3] X& A3 45 daiAx
EAS gt F AR R xyAgge XoF Y B b8 sYs 4 2AYE IS
gt Feolnt. F ®WFe A HAIAH| AL dAstH, BFA 9 F AA A A
Aoz FZo]EA Hrh

Aol S PEE ol &S HP AF o ndH vy 2ok

%7 xAgg xyAgg
S e M n=1024 n=1024

S hibe r=(z, )" Pr=(z, ~x,)" Ax=(x; ~x,)"

TEHEWF y="(n "y, " y="( "y, " Ay=(yy, vy,)"

A4k 9=y, 9,)" v= (o, )" v=( )]

Table 1. Number of Obs., Independent Var., Dependent Var., Fitted Values
ol A=RPo|la P+ Hu#S HPH= WA -HS5(Gdempotent)] nxn EF hZ 3
4 (block-diagonal matrix), R &9¥ 793 %7 A& wjB3= mxn YHolt}. o]

A 57 &l 329 gAE AN 2=(2,04,7,1,—1) A (1, 2), (3, 4, 5), (6)H
T9S F9ste d&olgta s,
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