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Carrelogram of Explanatory Variables
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aRSS(b) _ I N P DR
where 0 2;(% v) B 2 ()T (y—y),
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ENPE & d8lv)E S (effective number of parameters)® Fo & A&
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SGWRe] GWRel ®l8] AU FHe 2 I A9 94 (Simpson’s Paradox)
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ol AR AY - E = S Witk GWRAA A& dAdo] yeld 5= e o+,
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e}l S o] &8 SGWR 23& #H3telit).

Intercept cc_ratio

—-0.02 0.00 0.02 —0.10-0.05 0.00 0.05 0.10

marriage_age income_ratio

-0.10 =0.05 0.00 0.05 0.10 -0.02 -0.01 000 0.01 0.02

[2¥ 6] Trust Region WHo® FAHE x| 3AAST (YA = 1,881)
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a® HAE A3 T Trust Region ®HHo = &
i, 1A (3% 2] 2



a AP 238 A F(0s) &4 A A9 EF () AICc
0.99 134.785149 2.76887687 470.027
0.70 111.942659 2.75724589 471.346
0.50 95.1822142 2.70449481 476.936
0.30 79 2.64575131 489.411
0.10 228 0.1 492.773
0.05 228 0.1 493.108

[ 2] = 2243 5 Trust Region o =2 B3 Ay}

Trust Region ¥¥el HA# e} & o7} 0.99U @ AICcr} o] @S AL #eld
F Qlem, 3] Trust Region WHWE o §3 45 A4 HAs)} o oz £
b Auph vehd S olginh ol WA g% F4sks MGWRI 9 SGWRY 4
S FAWE sehuE gk Fhde] EAS A Fakel WA H stk el 7|
AT 58] o9 b ol T2 WA BRHAE, oF 5o 29 2Z7ke] 09 7
A ARE A £4 HAA AR vFe] ANER Y WA F b7t FHHoR F

H
NA H&E]=d, AAZ SGWRE]
7] WA a¢kek Lessani and Li(2024)o A% &3k whf o] 7] = &),

e

int_marriage_ratio

—0.04 -0.02 0.00 002 0.04 —0.10-0.05 0.00 0.05 0.10

marriage_age income_ratio

—0.10 -0.05 0.00 0.05 0.10 0.1 0.0 0.1

[Z29 7] e°] W3k Golden Section MHo =z FHH =X 3| HAASF (YA

Il
—
N
3
©
~

1) Trust—Region 4 E3F o] §8 5 9o} dikaFo] 7}Eo] $4 L-BFGS 442 4&59tt.



—-0.02 0.00

0.1

0.0 0.1 -0.2 -0.1

0.0

0.02

marriage_age

-0.2

0.0 0.2

[29¥ 8] Differential Evolution W o2 FAFH x| I AASF (IAZ = 1.804)
e vy a be bs AlCc RSS ZA R? ALk AIZE
L—-BFGS 0.500 95.18 2.70 545.363 53.496 0.6828 50s
Trust
. 0.498 | 111.53 2.83 480.020 45.912 0.7110 Im 28s
Region
Golden
Section(a) 0.759 | 118.09 2.78 470.730 54.178 0.6835 6m 41s
+ L—-BFGS
Differential
Evolution 0.500 | 111.37 1.14 469.537 18.517 0.894 2m 47s
+ L—-BFGS
[3 3] &4 o w2 HHe 2@ SGWR 28 A 23
[ 318 HFEHor A wilo] wE HAHs 2L AlCc, RSS(residual sum of
squares), =4 R? 3t 55 A3 Aot} A A7k 53] wHE A8 T Hggow 7]
AskAch A e whel dojzl HAs 7t ol L FARSE AHoR Y= S
AdE sEnE = gA Wl w2 Aolrt E AS s = A} uEkA oHE] g4 F
Ao sl wA7F A A=A gk gAS AT e HAHe @A WS A
71 faiA= F7AQ e Adsrt das) wolnh # dgellAE AlCe 2 7)E
Ate A FoA 43 AHTE B¢l Differential Evolution WHOo=E 2o HAFE
SGWR =& & A3tslo] ofg] &4 % Ay A4S sl
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Residuals of SGWR

[15 9]+ A3 ¥ SGWR EFe| s A== ekl Zojth. d94 Moran's
[+ 0.0511% 9993]9] =<4 7|uk HA W= Pseudo p—valueZ} 0.09300.2 o=
0.05014 AL A1ZHe 4§, Wb wAkel A A o] EAEA 8ol
ol

2. A9 IJAAT F3A 4

int_marriage_ratio

Intercept cc_ratio

-0.02 0.00 0.02 -0.1 0.0 0.1

marriage_age income_ratio

—-0.02 0.00 0.02




H Mean Std, Min. Max. Sig. Rate
Intercept —0.0113 0.0089 —0.0383 0.0170 0%
cc_ratio —0.0118 0.0088 —-0.0372 0.0116 0%
pop_den —0.0788 0.0295 —0.1638 —0.0201 51.5%

int_marriage_ratio —-0.2938 0.0327 —0.3527 —0.2433 100%
mei —0.0762 0.0413 —0.1758 0.0050 42.4%
marriage_age 0.1632 0.0217 0.1241 0.2156 100%
income_ratio —0.3083 0.0250 —0.3838 —0.2545 100%
econ_ratio 0.0086 0.0104 —0.0095 0.0387 0%

(3£ 4] A9 A F4A4 oF AT

T [ 4]9] Sig. Rate €& A% o1 —gte WEkd, 5 FAE IAAS7
SAHeRE Foud Ao r et #5H9] gt tdt £ WF, & Hd A%,
B TH &5 A BE AFelA Fougk gl = AeE YeEy. 7 2
T} AT ols FAE AFE A7 51.5%, 42.4%2] #ZA AN Fo3 JgFH S 1S
o o9l W A AgelM Fod sFA7E R qHA @I [1" 7] S8 e
X E AR Ty 2ee TR, YR, detEE, debd R, 7 o' FEE
A 471wk ZdEE FAow dFHe Ar7F Ak 3HAAIF F4A 9] Exoll et
A2 TV=3°lx GWR A Atste] nlas Faf AAsHAl 7=
3. 71t 2¥ 3] Hlu

SGWR m@e A= 2L gAASF 242 7k B dAsts] g8l e myw
o] HnE APt AP Frh AFEE AlCe, RSS, 24 R? gyl g RMSEE o

—

£a4905 2 A3 okl [ 511 Heht ek 1@ SGWR e M Al 9
o2 yehd A LA OLS, GWR, MGWR & H|3] SGWR Edo] BE AR
oM AT S5 Aoz FANAL. 53 RMSE WAL AUd w9 AL
B
=g AlCc RSS ZA R? RMSE
OLS 495.325 107.919 0.512 0.688
GWR 488.013 97.357 0.542 0.676
(b = 79) ' ' ' '
MGWR 579.123 92.410 0.475 0.724
SGWR
(Lessani and 478.073 77.646 0.604 0.629
Li, 2024)5
SGWR 466.242 17.614 0.898 0.278
[3% 5] OLS, GWR, MGWR, SGWR E& ¢ A= vl
5) sld Ryge H o\i?oﬂ/ﬂ AFEE SGWR =33 e Agd 244 d9gEy g8k vnks vk
Bz ‘é"éfﬂ'ﬁ}. o] Al Lessani(2025)«] Python sgwr 0.2 3|7]|AE o] &3 om, H=%
o2 Aed AgH E”q/‘é =2 122, 94 vl 19 77k gel ok



GWR Weight of Seongju-Gun SGWR Weight of Seongju-Gun

[% 11] GWR 23] 715 (4F3)  [28 12] SGWR 239 715X (4F)

Local R? (GWR) Local R? (SGWR)

0.8
0.6
0.4
0.2

0.0

1-14]1% GWR E3AA H4 7tA & Hgdst=
111e BA%E 47204 4% ¥E GWR

2]
=3
e FHA0R BAY RFon AEA WHoR pass AL
A % *g
A9

& = ot C A TR BAE A9 2 ATdA 289 7o duW
ZIwbe R SA-vidEtmnls AE ARtes W 7P AT Tk el 57e
B AA, s= 55, g% 9w, A9 A, o @)l ey GWR 23 7he
e e2x FoA Ayt oEsy] wadl siF A9 rteAs AiHer vtow,
Aol 5 FFAY ZheAE ootk BiAl A Hor e g ale AAATE o
T E JFEAS Foiwed, W e Aolg Wad By w4 e 5
ol Aejolet & 4= olvk. FEA A Ao A o] g uhd S dFe] o A
doz sk Aol wak MR FEste] FAHl JFE VA= s 52 9FH
Aol AASr debd 4 9l Zeolnh 3 [29 12]3) o] SGWR R 9] ey de
BT M 052 £ FAHdSe aelsty] mEel oMoz RAE AAAES] FEA 4
AHe s wohl AE FAF = vk @ed] £ AR skl sl wzk Wi

o
o
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1 AY3s == glx| 9k Bias—Variance Trade—Offoll 28] SGWR
Aoz Ago] 7hAastA Ha, IetnE e Wsdro Heke HAg)
St Ao ol = SGWR RS o]&3ste= Hol ¢ Hdg Fo|t},

[29 1319} [2" 14]eM e A9E 7t ARYg S 43S we R? #el 4
RSS,

et otk =4 R*E 1- 2 AxEeR, Zape] A7)eh FsiA A A Hel M=

| DS Fosor sk, GWRY SGWR E¥e] %# R*:= 4
I3 g2 ¥4 dS 2l o] GWR 239 A3 B34S A nH o 753
Aot} dME AFFARe] GWR @ BF 7hex7F 24 Aol 7Iwtal] ALk
mepa] QIR A2 AAE 37 R AgH= BSAe 7ol A9 fARE ZlolH
AAH o= w4 R? ddo] F&stA vepdth 53] Aew= #5290 o] dAA A=
£ Z i®3E RSS, #ho] WolA i R
Ao FAe] mEatee R%e FIHA old Aol A

=+ o
A RS A% GWR RgAe) A%kt vags o o e AL qAF & YAk

-

=
=
A
=
O,
lo,
rE
offt
oX,
o
Hir
L
l-'lj

lu

Intercept

int_marriage_ratio

—0.1 0.0 0.1 -04 -02 0.0 0.2 0.4 —-02 -0.1 00 01 02

marriage_age income_ratio econ_ratio

| —
—0.050-0.025 0.000 0.025 0.050 -04 -0.2 0.0 0.2 0.4

48 4 AANAF

| — ]
-0.2 -0.1 00 0.1 0.2

viAgrew [29 7]3 [29 15]&5 3l GWR E&¥ SGWR R 3717
FAAE vl B oA e] Bz gk WA QT o]F ffaE Aot B 2E AW W
o] A5 dAEAE i FFH WFo] AdH A= Aol 571F vbetrh. GWR &
oA Q5 olE A AAA °of HAE, B 2T B2 AAAL

T‘i Y
i
fEorlr o f2ORL o ) )

s [e]
B(0)9 #AE =g 1M w2 deb 2, SGWR 2ol
AT olF FEE A5t FobdFH BAEo] gada, B 2E Ao] YoldsE
Agol F7hehE AR BT ot Aol 9 Ba3 Lol WA Asw A 5ol
st Aol AAs GASATHE FelA FY Al BAZE GRAEA A RAY o
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