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An Analysis on Spatial Autocorrelation between Increased Foreigners and
Residential Mobility in Seoul
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Abstract

Recently, violent crimes by foreigners are reported to be increasing in Korea. This can be
correlated to residential mobility. In this study, it is investigated if there is significant
relationship between residential mobility and the number of foreigners with a high incidence
of crime per administrative dong unit in Korea. Multiple linear regression analysis and spatial
regression analysis were applied to 423 dong district data of Seoul along with Moran's L. As
a result, at a significance level of 0.05, the number of Chinese, the number of day-care
center, and the number of welfare facilities for senior citizens were associated with net intra
migration in Seoul. In addition, the number of Korean-Chinese, the number of Chinese, the
number of elementary/middle/high school, the number of day-care center, the number of
welfare facilities for senior citizens, parking space, and population were related to net intercity
migration. Our findings are expected to contribute to support the plan for population of each
administrative dong.
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Table 1. Variables (2410f AF2El BH)

Variables Year
Residential . —_—
mobility People that moved in or out the dong district 2015
SHIMEE MOIXIA O X=X
—7,=—7-|O|% Soocz ™ }'TX = I'—r
Neighbor- | The number of foreigners by nationality (Korean-Chinese/ Chinese/
hood American/ Mongolian)
o|x d8sE T= 0= 55 =589 =0 +
Education | The number of elementary school/ middle school/ high school
DAY | #WHEW x5%W, AW, 15D 5
The number of hospital
HYEY wel & 2014
The number of day-care center
. SHA = B (=B PSS
Convenient | 2058 28Ad & .
facilities The areas of superstore / department store / shopping center
mop g | BBEY OE0tE, Wely, aTME 0y oy
=T E Parking space
HHSY Fxe
The number of welfare facilities for senior citizens 2015Y
HYEW wOI0j7t BXAN £

2014 = 55151 4= 1,091,531 0],

)

gol, JHE2F A 6,9941 0] HESISTh HEAt
155

F7F AYA TR 4 Bokd 385 1Y 2 AR S5 (546,7461, ATl X3,
sol, AYPATE AEATR A B 8 WEY (122,5719), Z2]9 (43,1559), A%=UlA]
Ao @7k B I 20154 A %E7) ¢lol s o} (38,718%), FrHr]o} (37,2997) o2 559
SANAE, AlQelA 71t s o= 357 Y, < =91 F7F WAL, T2 AL (266,3609) 2 7]

e R 454778 AASGAL, ZH sl Ale] I (352,1668)°ll ATtk (B = - 9

& 927 A=, JatlEelA Alol® 42247 H= FRAGALZE, EU= - o= SALR
Sl A9 SR AljellA HdArERT (20143 1293 ).
A wkE e aY2soln, AlLjoA] YAk
T AR AEAEG A Bk 3t Al
Table 2. Summary statistics of variables (H S4|&)
| Mean | ______________Minimumvalve
Variables Standard .
deviati Maximum value
eviation
2014 Population ] 24514 | : 1237 | Garak 1-dong (7}¥ls)
HMA A7 9,384 56,535 Sinjeong 3-dong (MA3E)
2015 The total number of people 3,752 142 Garak 1-dong (7t%{13)
moving in dong district 1,629 11,539 Segok-dong (M ZE)
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2015 The total number of people 4079 354 Sogong-dong (A 2E)
moving out dong district =~ [mtmmmmom P oo
= ®MEX} & 1,624 10,515 Yeoksam 1-dong (A1)
2015 Intra mlgration in Seoul 2667 107 Garak 1 dong (7|_a}.1
(moving-in) T oo
)\1%)\| LH—?— ol_|_—r]_o|% (ﬁo‘:,) 1,172 7,999 Segok—dong A‘I
2015.Intra migration in Seoul 2,669 259 Euljiro-dong (SX|2 &)
(moving-out)  Fmmmmmmm oo
)\1%)\| LH—?— ol_|_—r|_o|% (7&%) 1,058 6,994 Gaepo 2—dong (7HiT‘;2%)
2015 Net intra migration in Seoul |2 | 6241 | Namgajwa l-dong (H7IF15)
MEAl WE =0l (M&-He) 896 5,549 Godeok 2-dong (D E25)
2015 Intercity migration (moving in) | 1085 | 35 | Garak 1-dong (7t2f1§)
AlEZE Q1F0|E (YY) 595 4,547 Yeoksam 1-dong (S4f1E)
2015 Intercity migration (moving out) 1,410 92 673}3; 1-don9/ES)ogon9-dong
AEZF o0l (M) b VIACK 5288
=2 dFols (B3 650 4224 | Yeoksam 1-dong (Y4H5)
2015 Net intercity migration | 325 | -1293 | Segok-dongM=3)
AEZ 20|15 (M=-MY) 349 2,219 Godeok 2-dong (1 H23)
2014 Korean-Chinese 341 3 Oryun-dong, Jamsil 6-dong
& = (RLES TH6s)
BRATIL e e ms T D s e (G IR
871 8,659 Daerim 2-dong (CHE2S)
2014 Chinese 116 5 Jamsil 7-dong, Myeongil 2-dong
u|51 2 A 5 2ol o |wmwrs ywes
=hrle e 208 1,741 | Hwayang-dong (3}2E)
2014 American n 0 Changsin 1-dong and 18 others
-y T wmsey
= 45 362 Hangangno-dong (St425)
2014 Mongolian 9 0 Samcheong-dong and 84 others
220 (HHE o 84)
== 14 107 Imun 1-dong (O]215%)
1 0 Samcheong-dong and 64 others
2014 Elementary school (AHHE 9| 64)
ESSSmES . | & | Sinjeong : 3-dong an d 2 others
= & 1 5 )'\TJ,S%E o 2o)ng and 2 others
Pyeongchang-dong and 161 others
2014 Middle school 1 O | @mus 9 161
setu """"1’"""""’;;"’"’Mé@d%ﬁﬁéﬁé”a}{&’&’bihé’ré ”””
(APEE 9 4
2014 High school 1 0 Muak-dong and 222 others
_T|_E$|.I|L A ,,,,,,,,,,,,,,,,,,,,,,,,,,,,K%%%,%,,Z,Z,z) ,,,,,,,,,,,,,,,,,,,,,
s T 1 8 Balsan 1-dong (Z4AHE)
: Changsin  3-dong and 69 others
2014 Hospital | B O |@uisdey
g = 47 644 Sinsa-dong (AMA}S)
2014 Day-care center | 16 | 0____|Jamsil 7-dong (H&78)
HEAM 10 67 Jangji-dong (&X|&)
2015 Welfare facilities for senior 9 1 Sogog don(); and 4 others
cizens R T Y —
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2014 The area of superstore 2,041 0 (ngi,lt_(!'gor;,_ ggg) 369 others
o 2 6927 | 77670 | Gonghang-dong (28tE)
2014 The area of department store 2,149 0 (ngig%ong ggg) 395 others

Hetd oA | 9507 | 76076 | Jamsil 3-dong (RA3E)
2014 The area of shopping center 2,261 0 (Sf{&ﬁ'%o’_la gg% 392 others
i N 11,955 | 1 103569 | Gasan-dong (ZHAtE)
2014 Parking space |...9034 | 69 ___| Namgajwa 1-dong (H7{F1s)
F=RIH 6,048 50,805 Yeoksam 1-dong (S4f15)

12! 1-1. Korean-Chinese

s2AE2el

2l 1-2. Chinese
HSH A S 2ol

(] l31.24e+003] (358)

[] [.24e+003:2 86e+003] (10)
[ (2480033, Me+003] (9)
[ (3710034, 35+003] (3)
[ [4%5e+003:5.18e+003] (1)
B [5.195+003:7.428+003] (1)
Il (7420038 e+003] (2)

] leesn(am)

[ [250:499] (26)

[ l4esm4n¢n

[ (77336 5)

I [996:1.24e+003] (3)

D [1.24e+0031,482+003] (3)
I [1.49s+0031.74e+003] (1)
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Figure 1. Spatial distribution of foreigners by nationality in dong district unit of Seoul, in 2014
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th 2014 T59= 4 the] AEHE(Feh 2
A7 ok ke w=(24,8901, 6171)3%
B=(17,334%, 427) 0]k (%) 8028
A FollA 552071(68.76%)°] T 2 9] 9=kl
o ofaf WSS 2014 FEF9=1 = thR] 7
S F(FY) A7 Bod Yk A=
(24,8907, 38671)¥} &-=(17,3347 31874)01 £=s
(2014 27 HAZAEAD. & AFelMe o=

& AT v Tl o R al*a
o] A g g3t} =t AlF <l =k
AF=]le] vk Alg=elRe) o Bal, S=AlE
Q1 wE Al Hlgo] #aL HIS AT 1S

G Blel 0 F S AL ot

< 4 9} (Kim et al., 2013).
9, BRHAIAE =Rl BA AL & A S
=0 AVWMQ Ay} B SA ol
[e)

3 lo] 9]

ok

=

N 9 o

S5 w1009 TFIIE Bilo
EASA ek BANLE Pl 6747 =
Asfed, ATFAE w5A o] EAlsHA ke
SEEhE, WsH, e U B &

Astel B4%5E A7} A% Aol
2wz

B AR E 28 (Spatial

Tl
autocorrelation) B+ F7H4 9]&A (Spatial

Journal of Korea Planning Association Vol.52 No.4 (2017)

Y31t 37HA71 33 (Spatial autocorrelation)
ofgh, “QIEALS] A B AA A Aol AEA
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2 A
o} (Kim, 2003). “87Fde] A
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71 ke F7RAA) 7ke] A} l- Ao
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2003; Lee and Sohn, 2015). o]2iglt F7Hge] A
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A (Spatial entities) ES F43}= d gz <l
H2AHH (Ordinary Least Squares)2 %488+

S, BTex A (Standard  error

estimator) < Z}4 F4sH= TAIZF ST 5= 9l
o} (Griffith, 1996; Kim, 2003). whebr] S71%-4
T3 Aol AP HEE A4 E 3
stojof g},

A7V GRS setatr] flal Moran's T &
A 712333 A5= (Moran’s [ statistic of spatial
autocorrelation)$} X377 1384 3% (Local
indicators of spatial association, LISA)7} &o]
ARE-HEITE Moran's T A7 1A= Q1A
50| 2t ks HlaLsto] AHEE™, A5 o
AA A el sl SR 1SR AE kel gk
o2 Yehll= Y A4 (Global index)o]xL, —1
o A 1x}o]9] s Zteth —19 A9-& 4 &
k2712438 (Negative spatial autocorrelation)©]
g} s, A= b8 ghs 2te a3 ”Xﬂ% ]
Ro9le= 795 onlgitt o]} W=, 1Y
e AA FA7AAH (Positive  spatial
autocorrelation) ©|2} 3}, =2 H]~6P e 2=
SR AAlE O] 4—04 U= 7 1/‘rEW“ﬂr =
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Figure 2. Moran scatter plot for net intra migration in Seoul
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In the left of Figure 2, X-axis is the standardized number of net intra migration in Seoul of dong district i (y;), and Y-axis is

spatial lag of standardized number of net intra migration in Seoul of dong district i (Wy). In the right of Figure 2, X-axis is the

standardized residuals of dong district i (e), and Y-axis is spatial lag of standardized residuals of dong district i (We).
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Figure 3. Moran scatter plot for net intercity migration
AEZH #0|s0|| CHSt Moran AFEE
In the left of Figure 3, X-axis is the standardized number of net intercity migration of dong district i (y), and Y-axis is spatial

lag of standardized number of net intercity migration of dong district i (Wy). In the right of Figure 3, X-axis is the standardized
residuals of dong district i (e), and Y-axis is spatial lag of standardized residuals of dong district i (We).

O3 39| 2% Moran MEEZO|M, XF2 HHE 2] BESIE AZZt 20|85, YHE2 TS o] BESE AlzZt #0529 37t Al
Xp O 39 REF Moran MFEOM, XHE2 HHYE il BESE THA, Y-—-T% HHE io| EEDIE THKto| 7t AlKL
Journal of Korea Planning Association Vol52 No4 2017) | 211



A
~

IV.

n!

my

—

HI

AT el HE BRI E2 =
Zle] 9)=Ql e} eols (AEF—HD kel ol
AZE A=A gpetatarat sh, o] & fla) Ak
2ol &A% (Ordinary Least Squares), &3¢
A|2}E (Spatial Lag Model), 37228
(Spatial Error Model), 9u+37+28 (General
Spatial Model)& #-2o] ARE-3}SIT] 400 A%
H AWsE A s sAle=el 5 (V1)
vk AT = 4 (V2), v=<d 4= (V3), =<
T (V4), 2531 gkl = (Vh), B = (V6), B
FAPE g (V7), :=R1947F B A = (V8), e
nE/MSE /g AE WA (V9), F2HHS (V10),
aga YAE FAFS (ViD)e|th

A3 ARGl A e Qatdte] ik 7Y
TEMpol] digh 3]G Ixpel] il
Pearson chi—square test®} Breusch—Pagan
tests Fste] A3} S S I8
As A, T 7Hdo] miEsks gkleiich

AW WE9] VIF (Variance Inflation Factors)
e & 39 AAFY e, VIFS AlFto] 2

autocorrelation coefficients) &2 F2l4 752
2 v (3 HE FI LIurEiE
Aesksict.

AMEA Ui Eolsdl ik thed] A
A, Hg=AFTle] BETS oolwol
S7bskaL, HSAA et 12l T
gsrsE o]5o] EdEain= o =

Hg=E AT Tele] BEsE A4 W uE

2
N
)
off J[-u:
2
>
il

212 | "IEAE, H523 4% (2017)

Table 3. Variance Inflation Factors

Variables Variance Inflation Factors

VIF Sqrt(VIF)
V1 1.558 1.248
V2 1.714 1.309
V3 1.190 1.091
V4 1.196 1.094
V5 1.245 1116
V6 1.351 1.162
V7 2.615 1.617
V8 1.732 1.316
V9 1.244 1.115
V10 2.076 1441
V11l 3.327 1.824
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GSM
-468.255
966.51
0.043
(p-value
0.029)
0.050
(p-value
0.025)

I

SEM
-469.128
966.26
0.090
(p-value
<0.000)

SLM
-469.756
967.51
0.075
(p-value
<0.000)

Journal of Korea Planning Association Vol.52 No.4 (2017)

OLS
-501.345

1028.70

Log-likelihood
AIC

p coefficient

A coefficient

Net intercity
migration

Table 4. The comparison with four models (2% H|u)




Table 5. Multiple regression analysis for net intra migration in Seoul (M&A| L& =050 Cist Ct

224 2
Variable Coef. p-value
Constant -0.000 1.000
Korean-Chinese $t=7 &=9I 0.027 0.645
Chinese H|st=z7A| =39l 0.132 0.033
American 0|=9l 0.034 0.507
Mongolian =9l 0.027 0.603
Elementary/Middle/High school £&1 stul 0.077 0.146
Hospital & 0.026 0.642
Day-care center H-SA|d -0.165 0.032
Welfare facilities for senior citizens =QI10{7} EX|A| A -0.146 0.020
Superstore / Department store / Shopping center
Ot /s S TME 0022 0678
Parking space FAIH= -0.032 0.638
Population 8- & QI3+ 0.099 0.252

Table 6. Spatial regression analysis for net

Z1h

intercity migration

(M=t =030 et SZt=|7=

1%

OLS SLM SEM GSM
Variable Coef. p-value Coef. p-value Coef. p-value Coef. p-value
Constant 0.000 1.000 0.013 0.714 0.078 0.278 0.018 0.667
Korean-Chinese 0.133 0.007 0.119 0.008 0.106 0.047 0.118 0.015
Chinese -0.276 | < 0000 | -0.235 | < 0.000 | -0.237 | < 0.000 | -0.242 | < 0.000
American -0.081 0.060 -0.030 0.439 -0.070 0.133 -0.045 0.299
Mongolian 0.002 0.958 0.021 0.584 -0.009 0.839 0.012 0.773
Elementary/Middle/Hi
0.105 0.017 0.103 0.009 0.096 0.013 0.102 0.010
gh school
Hospital -0.065 0.155 -0.034 0.402 -0.019 0.661 -0.029 0.494
Day-care center 0.193 0.002 0.143 0.012 0.135 0.025 0.145 0.014
Welfare facilities for | 4160 | 0002 | -0108 | 0020 | -0114 | 0023 | -0113 | 0020
senior citizens
Superstore /
Department store / -0.015 0.729 -0.024 0.544 0.020 0.611 -0.007 0.853
Shopping center
Parking space -0.116 0.040 -0.091 0.075 -0.127 0.021 -0.110 0.039
Population 0452 | < 0.000 0352 | < 0.000 | 0434 | < 0.000 | 0390 | < 0.000
V.2 B we INME, BI)e 9= Fo 3,
FolE R AgATelA FeRFR
B A 25707 4237) BAES et H e WGAE I} HOAAE S AT R
drem B4 £, ATl @ Wz A
A Foll A = HTE AAF H7HF) 9 AMEA W EolE e A e]
9)5el &, FHelwel 4= ujn] s el GSE RS, HEHARAL olgsie]

F2EAZ, H523H 43 (2017)
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