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Spatial Optimization Approaches to Redistricting for National
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Abstract : Redistricting of National Assembly Election has a significant effect on the results of election because
it has a strong tendency to be performed with political intentions rather than the equivalent representativeness of
population and region. This paper focuses on proposing an alternative for restricting of National Assembly Election
in terms of implementation, that is, an procedural and systematic approach, not allowing for political or arbitrary
intervention. A spatial optimization model conforming with criteria for political redistricting such as population
equality, contiguity, and spatial compactness is developed and applied to Yongin City where are some controversy
over the redistricting of the 19th National Assembly. Modeling results show that it is possible to derive National
Assembly Election districts based on the information of basic spatial units without political consideration or
arbitrary intervention. In addition, The districts derived from the model improved population equality compared

with the existing districts.
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2ol FOME 243 Al 1|5 0 2 §2lA S 475}
T}, &RAAE] 79 190 SIS Slsf e A
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B, AR FEE AAT A 198 AATel

$UA 4, &, o ARFELOw of HAo) A
BgTelo] B2 7157 FHED 0hEES Xl
o 0] AN (FN O, AHHEE 71 E7ol 2ol &
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T 893,950 1L, o] F 8914 (R4) 305,978
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H17|1E M7 A EHE

(9 )
A19e A1 AT Hess el 9] BE* FCM**

AARE RIE AP AAT Yse HA} AAT+ s HA}
SRAXTF 305,978 7,995 | A7 295,570 2,413 | A7 289,763 8,220
ANE 304,564 6,581 | AAF2 299,590 1,607 | AATL2 298,287 304
BQA 283,408 14,575 | AAT3 298,790 807 | AAT3 305,900 7.917

A 29,151 A 4,827 A 16,441

* g=3° et Hess ez al, E-2 CPLEXO||A] 3,341 ¥IE5131 1, 160709] =7} AY519) 0, 0,985 7} A~ Q%
## g=30] thgk FCM=2 CPLEX||A] 17,070,788 WFE3FIL, 99149709 k= =7h WgsE o w, 28934727 £~ Q4

A A ) AATE 75

Hess er al.(1965)2] 223} FCMQ] A 3= At
Z3}7] 9Jate] A3 AT EYo]el IBM CPLEX
(12.1.0 HH)E ©]-§3t% 3 CPLEXO| dagh 2
= JJ'%_‘ AAE 9138k Microsoft Visual C** (5.0 H
)& olgstel 2 shglen AT A
olo] Q1 of3E WlelT B4 A A7tstel]
?15to] GIS & E o]l ESRI ArcGIS(9.3H %) &
o]ttt s 2rdS AT HFE= Intel(R)
Core(TM) i3 CPU U380(1.33GHz, 2.92GB RAM)
of Ajepg 7t

HA] AL R| &I Q1 8-Q1A]of| Hess er al. (1965) 2
A gato] Aat 2 7S] AATE e A
Ao AR D B LEA 13} 1 40
AAIE o] Qe A 3E 104 His AAE
al 9] HHe 7] A ATH29,151)9] Ht QI HEA7}
5713 0] 3 AE 4HESHTH4, 827
W), et 19 4ol 4] B AN 1E 7o
3ds] dAsh= /\ﬂ el AT FollA 3, 4

ZHA15e=

, Hess ez

1:-];(-]1.25

5
T U= ’517']—_%1%40‘ P o2 BdLAo|
%, FA15o] thE TEERE oA Qi}, o]
AIM= Hess et al 0] BE2 Q1 E57H] SHHOA] F
A& A= 4= YANE ALA JZ—Z_% FEA71A]
Hote A5 B2 5 52 ol o= B
AAT S 91 243} melo A ALAdS BA
Hog udd oS ASsHor Hojgr
FLet AbEofl 2 Atoll A ALQket AHZS- HEl}]

SEERREREEE

+151(297,9831) )] 2o Q.

FCME #-83t0] 3709 A5 &g dart 3 1
9 7 sof| AlA|=lo] 9k, WA 3 19] FCM Ai&
X, Hess ez ol 9] R of| H]a}e] QIFHAZ} 57t
(16,44179)3F AL & 4= et o= A&A Ao 2

A 1G5 7HE ol o= = SAYE AZS ov]et
o}, 12y FCMofl oA 4hEE daks 71E AA
FETE QIFHHA} S04 -] FEHUSTS G
= Qlt}, 19 55 Eoke] S 4= Sl AAE
S5 AATY] 374 v ES 71E E Hess ez al ©] 2
Te} et Apol & Bl o]= FCMo] A48

ﬂ% ShHA 2UAdS =
3 190 AXE AAE Al 7R AAFLE A5t

= o &R AAT Bt Q1= 297,983 L2
= AT Bt 17H206,7027) ek W A &
O] A= AR == o] Fsitt= AL &
4= ook, gheF 8-2lAe] AATE U N2 AFstH

RS

5
>

BRIA9] AT B Q1T 223,488 0] Hlo] 715
3ol TSI Fick, chal WalA $2141E v Afe)
HATR F2sHe 28 R F7Holeh 47

-
o BEAL FARE AER B 5 gk, FHE

1
7%, B, +E, ks, BEH, 23
U, A HOZ LA R = A AT 32 256,091 2
1S Zhu, JdF, AdE, Ass, 718E, 94
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H 2] (Moment of Inertia)2 ©]-85}o] <1715
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Aoz, §UANEE FuA 1Yo £HE T U
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3¢k 2Hst 71EE ot =3ef

rj_O

HAT

Lot
o
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