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MAUP Analysis of Public Spatial Data: Comparing Administrative, Square,

and H3 Hexagonal Grids in Asan

014 Lee Kyoungsoo', OJA%E Lee Sangjun™, EXH Hwang Youngjae™

Abstract

This study examines the modifiable areal unit problem by reaggregating population, officially assessed land
prices, and points of interest in Asan, Korea, into administrative units, square grids, and H3 hexagonal grids.
Methods include descriptive statistics, global Moran’s |, local indicators of spatial association, ordinary least
squares, spatial regression, and river-road overlays. Moran’s | ranges from 0.3067 to 0.5268 for population,
0.4963 to 0.7993 for land prices, and 0.2748 to 0.6790 for points of interest. Ordinary least squares fit peaks
at the Tk grid (R*=0.728) and H3 level 8 (R*=0.753), but residuals remain spatially autocorrelated throughout.
Akaike information criterion comparisons favor spatial lag models at finer resolutions and spatial error models
at medium and coarse resolutions. Spatial support changes distributions, clusters, conditional relationships, and
spatial-dependence modeling. No grid shape is consistently superior. Spatial-data systems should provide
fine-grained data and aggregation metadata, while policy analyses should test robustness across spatial units.

Keywords: Modifiable Areal Unit Problem, Public Spatial Data, H3 Hexagonal Grid, Spatial Autocorrelation,

Spatial Information Policy, Asan City
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Sk, oleiat skt A8 ke Hol TAA
33 A Ao AAY de M ER o
Z7F ©9jo] Wy Hwy} QI ETh I
LISA Aol w2 vlie (& 6 D (1Y D% ¥d
astck

ok
1o

o
FHO] thejofA] F Aiss A2 HH9] T4
o] AL et A4
= A ZIFHA] ottt AR e AA)
Z(RHE 100m 0.390, 250m 0.591, 500m 0.686,
1km 0.728, 2km 0.6702.& 1kmollA 74 &qko
™, H3+= levell0 0.331, level9 0.626, level8 0.753,
level7 0.728% level8ollA 7F &=ttt o= 33t
o919 AR B IAZE H 7 BAL 239
AES 9xFA Hsl7lE Zo] ohie}, gt
SFmolA TAZE 7HE oA Uehd 5 e
Hojzo},

XD as0 v

2s | CHIZ4R} o Moran’s | 24 MY ZA BM

= 401 BIEH M) ema | ZARDL POI s L]
2km 163 4,000,000 0.3067 0.5813 0.2748 18 50
?‘;‘ level7 157 3,572,360 0.3675 0.6428 0.3318 18 54
£.3 163 3,331,653 0.4108 0.5852 0.3852 26 60
oA 250m 8,982 62,500 0.4777 0.7993 0.6438 152 448
X level9 7.454 72,907 0.4801 0.7934 0.6790 126 401
204 100m 55,034 10,000 0.4485 0.6343 0.5703 370 1,213
A level10 52,128 10,415 0.4300 0.5824 0.5841 350 1,113

FANNG@ET, A, 82 i), DMXIS % Z0IMXISARZE 2 |2F Hlw).
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(91 7H3(%)

RS ZAIXI7H BAXEYE(POI)
e

HH | LL | LH HL NS | HH | LL | LH HL NS HH LL LH HL NS
okm 14 27 7 0 115 22 34 1 0 106 13 28 2 0 120
8.6) | (166) | (4.3)| (0) | (706) | (135) | (20.9) | (0.6) 0 65.00 | ®80) | 172 | 1.2)| (0 (73.6)
il_g,‘} lovel7 12 25 5 0 115 20 36 0 0 101 9 28 4 1 115
Gyl 08 | 159 | G2 O] (82 | (27) | @29 | © | © | 643 | 67| (179 | 5| ©6) | (733
=.3 8 19 4 0 132 13 M 0 0 109 6 24 4 0 129
< 49 | (117 | 25| (0 | ©1.0 (8.0) (25.2) 0) 0) 66.9 | @7 | 147) | 25| (0 (79.1)
B loveld 259 0 86 6 7,103 592 2,148 16 4 4,694 368 1,657 32 20 5,377
3_57; (3.5) ©) (1.2)| (0.1)] 3 (7.9) (28.8) | (0.2) 0.1) | 630 | 49 | 222 | 04| 03 | (72.1)
(_I?IMI) 250) 320 0 128 3 8531 820 3,071 34 0 5,057 460 2,331 57 37 6,097
m (3.6) 0) (1.4)| () | %0 9.1 (34.2) 0.4) 0) (56.3) (.1 | (260 | (0.6)| (0.4) | (67.9
N el 1,022 0 737 | 393 | 49976 | 3,203 | 13132 658 93 35042 | 2,535 0 477 | 269 | 48847
f:—i.} 20 0) (1.4)| (0.8)] (%9 6.1) (25.2) (1.3) | (0.2 | 672 4.9 ©0) 0.9/ 05 | @7

4]
(X0W) 100m 1,140 0 766 | 295 | 52833 | 4,122 | 17,092 497 90 B2 | 2777 1 620 170 51,466
e | © | (s 05 @0 | @5 | G | 09 | 02 64 | 60| © | (1.1 ©3) | @5
ok 14 27 7 0 115 22 34 1 0 106 13 28 2 0 120
8.6) | (16.6) | (4.3)| (0) | (706 (13.5) | (20.9 0.6) ) (65.0) 80 | 172 | (1.2 (0) (73.6)
Tkm 45 104 13 0 442 75 189 1 1 338 34 158 6 2 404
75 | 172 | 2.2 O | 732 (12.4) | (31.3) 0.2) 0.2) | (56.0) (56) | (262 | (1.0)| (0.3) | (66.9)
T2 500 107 421 37 0 1,748 227 761 13 1 1,311 124 599 15 5 1,570
k=l m 46) | (182 | (1.6)] (0) | (756 9.8 (32.9) 0.6) 0) (56.7) (G.4) | (259 | (0.6)] (0.2) | (67.9
250, 320 0 128 3 8531 820 3,071 34 0 5,057 460 2,331 57 37 6,097
m (3.6) 0) (1.4)| () | (%0 ©9.1) (34.2) 0.4) ) (56.3) (.1 | (260 | (0.6)| (0.4 | (67.9
100m 1,140 0 766 | 295 | 2288 4122 | 17,02 497 20 3B823 | 2777 1 620 170 51,466
@1 0) (1.4)| (0.5)| 0 (7.5 (31.1) 0.9 | (0.2) | ©04) (6.0 0) (1.1 (0.3) | @H

Z: HHE High-High, LL2 Low-Low,

LHE Low-High, HL2 High-Low, N/S2 Not Significant(R2atX| %2).
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Hol=
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St
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I olAE ol EAEA] o2 WA 5
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oAt ol A% Peje] Aol

RGeS !

8% 9L v 154l 9
22 ik, SLMe] AR A TRl HE 91

ST

AT UL 5 USE MR, WIFAL - A9 B Tl AhOR T 4 3tk ok
H-5(R* =0.083, 2k} 1=0.3958)7} 5 |(R* =0.788, BAZA Fzo] gt ol EA1F YRloyt Q1=
ZER}F 1=0.1938)2] ol g, FALE i o]dAd PAE ERIgE Zik= oyt ERE 529} H3 level
o] IAE HHE & U HoET, 7A9E SLM¥} SEMS] AIC Afo]7} FA] &2 A2 E
StH, 2 E F7HARIo)A4 OLS #Hx} Moran's 17} A 29 Ay -9E s |ET 1y A9
folste] REOR wYe] BUA HEHS BAY BB W 1eoklc o] Zks MAUPO]
QoITh U TU9 ] AICE VITSHA AZtE W BA) 1A 2R WEAE B 14
A= 100m-250meOi|A4] SLM, 500m- 1km- 2kmof|A] oF71 WS~ 7F WA 9] wisky) -9, BEo] Ay,
SEMo] A& o g LAIFt. H3%E level 9-1000141 Ape] kol 9 A IR o] A=
£ SLM, level 7-89lA= SEMo] QAL 94 AL FFE 1A 5 USE HoEr} out et
[t CHolH OLS, SLM, SEM Zz} Hw
oLs SLM SEM AIC QMBS 74
= ol7p POIB R A o | AC | A | AC | oms | PoIB
Moran's |

2km 7.06108(***) 39.4483(**%) 0.670 0.5210(***) 0.648 3,880 0.920 3,858|  2.77(***) 49(**¥)

Tkm 17.3294(**%) 198.373(***) 0.728 0.5892(***) 0.622 14,365 0.862 14,289  5.93(***) 204(**¥)

)7;4'.;_:‘; 500m 34.3957(***) 878.697(***) 0.686 0.5027(***) 0.614 56,217 0.811 56,139|  6.42(***) 765(**%)
250m 104.818(**%) 3,068.2(+**) 0.591 0.5378(***) 0.794 218,413 0.922 218,745 7.130(*¥) 1,228(*+*%)

100m 473.044(+%%) 16,139.2(***) 0.390 0.3771(***) 0.684 1,414,420 0.773 1,416,980| 137.545(***) | 7,443.2(***)

level7 9.15773(***) 29.5789(*%) 0.728 0.4420(***) 0.624 3,689 0.91 3,686 2.496(**) 48(**¥)

27t level8 27.9334(***) 396.332(*%%) 0.753 0.6169(***) 0.643 25,361 0.865 25,235| 10.827(***) 360(***)
A%t level9 98.7218(***) 2,764.1(%*%) 0.626 0.5368(***) 0.704 182,593 0.841 182,933 22.407(***) 1,258(*%%)
level10 515.968(***) 12,761.6(***) 0.331 0.3171(***) 0.608 1,345,850 0.671 1,348,860| 254.789(***) | 5,959(***)

six SHE 2.70411 -4.53908 0.083 0.3958(***) 0.449 790 0.873 779| -9.490(**¥) BA(***)

T4 =g 7.14155(**%) 64.2118(***) 0.788 0.1938(***) 0.292 3,906 0.672 3,902 0.770 81(**%)
F AICE 59 Z7el] 59 BRI Hlme O § 92 A O 92 S0 eADse sRALY. SHDES AR
2km-Tkm-500m, H3 level 7-8 2 BE70! S-01-£1} £-31= SEMO[T], AFZIZiXt 250m-100me} H3 level 9-102 SLMQL. Z7I280] R =

Pt F2t AICH 2TREE M MEgL
RYpE: *** p (0.001, * p ( 0.01, * p { 0.05.
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