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Abstract

This study aimed to identify the factors that influence the survival rate and period of survival of restaurants, which are
distributed throughout urban spaces compared to those in specific commercial areas that can be started with relatively
small capital and have low entry barriers leading to frequent openings and closures. In addition to the characteristics of
restaurants, regional and population structure characteristics, tfransportation accessibility, and diversity of local industries
were used as control variables. This was done to determine how the spatial characteristics of cities, including the urban
economy and level of decling, are applied in a complex and differentiated manner to determine restaurants' survival rate
and period of survival. The Kaplan—Meier analysis was used to estimate the survival period and survival rates according to
the level of decline while the multilevel Cox proportional hazard model was utilized to analyze the survival factors. Findings
revealed that the higher the level of decline in a region, the lower the survival rate and period of survival of restaurants.
Specifically, the initial survival rate of restaurants was lower in regions with higher levels of decline, indicating that the
restaurants’ level of decline is an essential factor for their initial survival. The effect of the level of decline on the survival
hazard probability was found to vary by region, but it generally showed a tendency to rise as the level of decline increased.
With regard to the demographic and social aspects of declining regions as well as industrial and economical aspects of
non-declining regions, the higher the level of decline, the higher the survival hazard probability of restaurants in Seoul and
legally non-declining and declining regions. This study has important implications for policymakers as it suggests that to
revitalize the local economy and provide local jobs through the stable survival of self-employment, policies to improve the
level of decline in the region should be implemented in conjunction with the existing diverse methods.
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1. €519 Hig

LA f gefsiar 8t 719 &2 X9 FAIE 45147
AL Al gk 2R e AT Y 5 38 avE /Y
gk 7199 At 472 =ARG S AAA &Agsto] g
a3 fQlon A9 A7t WA FrolE HojFEE $83 A
Fo|tHFHZ - QHEEE 2010). ol FF BE L AL R 7]
o e A9 U 71de] At s484E d oaEel A
AlEaL glom, 3] AR FABYS W AR FES
T3 A Y ZAY P& A3l B AFskaL ok

SElyete] 7|19 d%Re AuEE 20199 71E 8571902
6,527 7iolH, o] ¥ 5,832 7H(89.4%)7F 7121 71%elct. 714
o] APE? T3 A2 719(15.8%)°] Wl 714(11.0%) =t EA]
uehal Sk, EgE v AA HAA F AHQ17Igel Hidk
Q1 Ag ol ARTh= vl&L 20.7%% HA| LA A 2

2 H|EE 2Rkl glen, A7|1-A7|ods LEAe &
HEZ 31l QITHOlEl, 2014). AFYYY LBFRE AIRA L
= AmEY 38-0] s AY YA oF 5.7%, 18] gl A
FUAE 15.0%2 otk AR 191 AggAtolt? g
o] 719 A&, & AELE ATEY AU A+ ¥l T
I 22 719 E} JERo] B3] "ol 53] AFY F
Sk 241 0] 57T S 20,5%= tHE GFe vl3) of$
e Agtort ) ol Balal sk 24130 AUEL B
YFol Hl3f ot ol s 2413 dFY A A A A
o] W2 vk kst aQlog Qs 7 #Hdstal ks AR
& TofiFal UoHEE+F- &3] 4. 2017; Mata and Portugal,
1994),

2. g7el Hod Y 54

25t U SR 2 AR AYE B YAl
ool AFe A, A T A 719A € 71E 7Y
AEE T 4R AU FAlo) digh TS Aoz
okt EEo] Al dA|e] A& HAste] 2] 99| £ g o5}
FagolE S5kl x| 9] ERe} 7|9 AE BAE F3
Aoz & g7 v|Zg Aol tHFotopoulos, 2000). 3t of
S5 A= AA) 71 SHA AE] 2HE B0 o|F o
A& B AFAY dFY AL B3 A F5T A%l
£ A7 A9Y AASA D AGEAHT 299 HEpEo] o
£ 949 AE& o] BAIE Pt} gk, o8 3l A
PR 712 Q) BE D A9y A YR E A" 4
LS 5= 7|2 Edi7h E A 02 7[digic),

olef] & = A A o] Wot A} w Yol A5 dojuar
Bl w7 AxpEo R FAT 4= ow, § o] obd EAF
7t Rke]] AR E3E31L Qe A4S LR Age] AEs
T AEEL AL 2 VA= el Wil A F
202 ZPsigiet, ol T SAF L 2 B4, A9 54,
A 54, wE A28 2 AY Ao i 52 AN
T2 AR, BAGA 9 HESES EJTE EAJ9] 33
S430] 2439 BEE E ALVl dvit H3hzjola AP
Ao 2 AGE=AE wepshe b F52¢] Ut

3. g+ Eel

£ A9 F7H Wl ook A E50) 28] dojuy
EA9 AEf WRAHE thFet At =8E AE A og A%
SHECE, AIZHE] M= AEA EAMERT P FEE AlE
=7] AR 201398 A1EF A SR ASISIAL, Covid-199] 9
S 2481817] 915k Covid-199) glG-0 2 <ls) 7+ vt
A3 U 2 Y Yo] AlF=E7] 22 20199 1249 319-& A+
FTREAFCR A7st, ol #2013 19 195-H 20139
124 31¢ Alolofl AT SA1 S dIS2 201949 129 3197
A A3 gt AEE D AER0E B4 = AS U8H W
= dAstact

I, MAAT ZE 3 APl XpHEY
1. Ml FHE

A BAEE SHA 719 AELUE e AT
Gibrat(1931) ©1F 719¢] PN T8l glo] AR
MAA B4, 719 79 =24 E45 37 A SH94
5 et SHeR S tHBruderl et al., 1992). 7199
RAE 8o B3| ARATFNME 7199 27], 719 444 &
g, 7199 4F, 7199 ARz, 71T AR 9 719
9] 7l=d 5& U3 8oz AASITHEEA 2, 2002; 7
o - o] 4L, 2009; ZEHE, 2009; ©]FZ, 20105 Tveterds and
Eide, 2000; Cefis and Marsili, 2005), 2]%3 22l0 2= £
2 AR5 oA, A1 BF BA &, ZAIAY Wl dARE, A
Yl FY7194, 584 S3f - U 4igle) dFd F 4t
859 374 A5 UE TF UA 1 3R Bol Fa 2o
AZEAHGorg and Strobl, 2000; Lépez-Garcia and
Puente, 2006; Buenstrof and Guenther, 2007: =% <,
2014: A8 HOlE, 2014: HE-HAJE, 2014: Fotopoulos
and Louri, 2000; Falck, 2007: Geroski et al,, 2010; Wenn-
berg and Lindqvist, 2010; Renski, 2011; Basile et al., 2017).
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A 2] HE|Q} 71ge A& B F2 FAFS L
2 AEE 9 PEa0e B4 4 asd 4
4 N GEA] w2 PE& Y A0 BA3eH, A9
HE[GHI} SAH] 2o FFE vAL IS FRIBI
(A5 2, 2019; o]5F <], 2020).

AYAT AE A 719 J2A7 AE F2 PHES
2 AEEY 2] ALgEglen, olF 53] 7IYe BE &
ofdh= Fa3F 912 o Aottt 7|1E FFRe A o]
uet 71 54 F 7199 R, g, Alde 27])
7+ B8 BEVTN 3HAY 4FE F= A2 e &
g, A E{3aL Qe 7le 80l 2SS ARSI 1 A
o2 Yeptsd ol WA Aol uet 7|9 FAgF
o] 7|gAE] Fe] EIE FE O & 4 9t} i B4
AR ZHA A9 A AT FEdE B Azt 7
g HEE AEA71E a2 23k 93-S &+ ULt

2. A7 xfEd

A9 A7 FE At A7 T2 BUATE 7199 FYelA 7]
P AEOR W L & 4 Uik Tt 712 719
BE BT A7 7199 TR, FY7IE, ISR s A
P FF, W uPEY 5O 2072, 7199 AR 4, 18]
17199 7168 A 53 22 719 AR 293 EAAY
QA e, A o BTG 4, A BB, A9 T
A7} 489 B4 U 54 Aol Heeln 5 ATE A9
42 B Jo0| il Z 7199 AR 9T F= 2
o1 QAo qle] EAIE] S} BASfe] BYHY BHL v
3 02 Ukt wehd B A7 EAY ARE A
Z3 9 HeolR 5 A9 En 42E olg3to] 45 5
4 9 AGSRT 7YY AAEH 5 BYHOE Teste] &
49 JEE U AZAAS BAFORN 71E AT Y
o e,

i, ge| uhy
1. 28 43

2 GFolA AMgEE AEZIT AR AT A=(cen-
soring data)2A] BIHEE 42& 212 o= o] YukAo|ct
ol=igt A7 o] F4S VD] ] fl5te] FHA £E U
(Empirical distribution function)& ©|-83t% 74 A4S
@ 4 U= Anderson-Darling testE A8 Ander-
son-Darling testi= Zt&2.2] A4 (H7HEE)S SRIsH= o A
|5 AN F shEA, AFHEeIHe B+ £EE

70 "REA, M58 HaS (2023)

)t qi7Hd(ElolE s AR EE 2R gtk )& 4
g8l P-Value ghofl wpe} 7Hd Qe L5 A7k ol

3 A AEE U AER01E doliy| 93 BEEA S
AN, AERAS ofwg Ao| TS |7HRY A= Al
7hE EAEhH o2 B B4 AJEEA Wl (non parametric
survival analysis methods)oIth. F2 7HET-vlolo] {4
(Kaplan-Meier analysis)& ©-8-3H= " Cox-H]#| 918 3]
715 (Cox proportional hazard regression model)°] 9t}
(In and Lee, 2018: Christie and Sjoquist, 2012).

FHET-ulo]olHE AERA A F2 £49 diio] He A
E3E 8K WY 2A TE AT oA shue Afde]
AT Y7hx] el ARHZIZDE 43 2 =R oA 2
AZke] ouj= A9 Al HAAE Quista, shte] Apzlo)z}t

= A H Y-S TR E3 Aol 'IAE y7x|e] 4
2= AR BE7|7HE SJulstd o)F 402 VehlE 4] (1)}
2t

L d,
S,(R)=8,_,(R)xP, = [[1(1—11—)

(1
p =i

I
S.(R) : tAI oA BEF
P, : A7 BEE
n, : tAIRClA 8 = A
d, : Aol A AR A

ER A T BER W AEVI AolE FAR R HA
819 log-rank testE AAIBH. ol A2 oE Y &
olF Hladh= BlE4H 7Hd A Holtt & AFtellre &8s
& 9 ot 34 Besol dit AEs 9 L7 Aol
A8l bl ARSI

RERA2 578 AEi7E B3 E o UeAE FESAL A 71
T4 47 et ofuzt I Y AHsh= AFE 54 W
Yoz 71| AERET =AF aQlvt BE HeH A
Hete] PAE wetshe o #8354 A8 2 4 UTHYi and
Nam, 2019), §3]) F=d9E ARE ZFAA EATCZH &
Aol 275 AN 4= Qe ARl Uk oF® 2d=
Cox-Model(&2= HlE| Y@ 312 F: Cox proportional hazard
regression model)o] FEEA0] ¢lo] ] ARGEIL Y}
(Pe'er and Keil 2013; Renski, 2011, 2015; F=4 2], 2014;
Sohns and Diez, 2018 Tavassoli and Jienwatcharamongkhol,
2016: °1FE, 2016). Cox-Model: FEARZ thefgh ¥4= 7t
o] FAE BASh= Bl 247 24 Ulolct. o] BF2 vy
A o3 FHIE |FE 4 ol 4 FRHvE S A
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A SRS vl FFE 4% bl Sl 2ok &
Tl BEAZ SAH0] Ao HU7HA e AR
ofufshal A2 542 WY oJuishH, AARES 43
o] | GEHEL 9|l olE Alo.2 YEhfH 4] (2)2+ Zrt.

h(t) = hylt)e™ 2

h(D) : AN HYE HEE

hy(t) : tAZEOlA19) #lAE 7| AN EE
e

a1 7 eigo] B7A%

hE HANIZERA SHRS & 7 371 o) st
5= A9 E & HdSES Yuidit), 284 7]E Cox-Model
2 WEER] 92 T o] AL AlofstR] £k ©dol Sick
(Yi and Nam, 2019).

2 AtollA ARB-Els AEAl A Are 2413 EE
At 24130l fAEaL = BHEY T SA4E Tk
S A AE(herarchical data)olth, #1A41A A= E44L
A2 o ATl AAIL = SAEE el 429 59
go] FAIE AT 22 BT YASHL = A4S ol
PHE2 30 EAHE THEeEN S840 7A1E 5= gl
webh 2414 AE7)7] G v|As 8US EAT Ao
<413 8 BT BT HEeET 2ol NH EA W
5 Ao atEiste] 7} a5 anE Y]l dAH
o] EAgtt}, &, YntAQl I RF S AMBIlY A4S A8
7% AAIBEe] 257 (contextural fallcy) H Y] 2Feco-
logical fallcy)& H& 4= $tHFreedman, 1999: Hox, 2002).
o3 A ARE EAF %o theE ZFol FE ARE
o}, v B2 Wl Hle] S4o] A= Fdst tiAskd
TX, & JARRE EA4sks HHOR ol ATl &3 st
A 1Y S AR AmT) 7HA = EAE BT S e
SA1A] Wiolch(Zlu] g - 293, 2008). LuHAQ TU+E 2
A= BE HSEE0] s S4 52 2L shte 2418
o] EARI}AL 7HY 3= WHA theeE R ofl A= BEekE0] 271
ool £ Eo 2 FHEY 7 R oY 79 A%}
o] EAgtctal 7HgtoH(ab -9 31427, 2005; ©] 23] 2], 2013),

olgfgt A& 11B5to] £ AollAl= A9 o]AAE Alofst
7] $13t] B A G(240] FA% AH)eA F7RHAG &
431 98-S e d#E S9N random effect) & E3}8}
EABHEE SHHYi and Nam, 2019). ©|5 4102 VER|H 4]
()7} 2t} o714 h()e AT el 82413 AE <ol
3, hy(D)E tAIEAA ] HYE 7148 Eelt X 1 &
I Y, 7= 749 a9 PEE ou|sty, et b 47 a4

a3 Aot iy Bk WE, 729 a3 £X G B+t 04
A 88 I 2 At s REREY, ol vin|E 6
o] W gkof| wheh FetA] Al Frk(Yi and Nam, 2019). ©] 23]
A BEZNTE ZY AIRRE HPAaL AF7RIZ APERAL,
B2Yolx A Y EAE dU¥she Hee 9771709 27] 20139
AEE ARSI ol 247 B 713 BHAEITO|
59 AF2 FAAEL 20 AR ez o Foleh=7Hd
o ZA. E3 o] AAIE ARE o83 A HYAA £4
oA WA &= Q= ey 59 WA BAIE SAI5H| f1g
2| Aghe] WhHoltH(Combes and Gobillon, 2015: Goodliffe,
2003),

h(t) =hy (t)e(X’HZb) 3)
b~ G(0,2(8))

h(o) : ¢ AIOlA HYE AEE
hy(t) 1 t AloA9 HAE 71 AHHE

X :agay 3 G:HgEY 22
VAR =R b : AP a7} e
B : AP ET} A 0 : metule HE

2. i 9%

A7) A 43 dlofEl= BB AR <
871 glojEl oAl Algshe 7E S43 A=l o7 AEe
A9 A HARFRAYE)E EdshaL Yo F3tHolE=
g g B4 golst, 2 A BEA - AR S
A AA2 A FEE & 5 Ao & A TS5 AE
717& AHES710 ZRtsiet, ERE ] 249 F5F, AA A
R(AVd BA) T 4149 ceRRt FRE AFsha glol A4
M S wetd = ok, o= 24" F 201340l AUt
SAHE B4 ez st ol A Al7lel wE
e Rt SARe RN 4SS AEE B AEade
upets}7] figelch

2 7E $4 T AT B9 AEe A gA1dTe]
A, MaeAlTe) B 9 E2oke] HE WAE 24T F 3
3 $4E 27 /NES300 wgstalnt. AlsPd el A=
3 24130l AL = AR (RIBHE S B 500m)2] A
FE AsAal, S48 £ 250m W3 Yiofl Au7hs ik
Ao 78 esigion, ekl e 54 71 tmE
2o} Ak o 15wt 243 ZE Sl WSkt

EZF AR FR AWhe R8T AEA HEATE
BollA sz 12013 A& frEdTRA B E 0]831]
TESIAT T AEe A2 2R3 oF 1,000997] A7l
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disiA ¥, 3}, = F, B 597074 ~ 2141719 7S
AA PE3 A=, 2 BFNA = 81 F B FedTE AL
sto] AMgSieitt, =3t 22|73 S HEA S dotsto] 3l B
Aol AAF LR BT 5 Y= AHY ¢ HBsHA A5
< )= EBK(Empirical Bayesian Kriging) 2.7H3& AM8-319]
100M % 100M AAFE o]l -5 A5t 531505 ]
£ o-&sto] s Axjof] &3 2AH Y {5UTFE st

Y 428 F 2 979 F2 THAR HEeEn BEE
AR A BETE T DRE HEeES 24519
A AEAl BEAERE S83IHrHAAL: uriseoul.
go.kr), ©] ¥R (Table DI} Zo] AFAH R QIFANE,
A7AA, EE18E 84E FEste] A9 ARHA Gl ARl &
a2 7IEAE FATORN 74719 247t A9 HELES
Aok bl 7|9sks Fo=E HHgE X ®olo}, A= FEH=
HEFES 194004 10SA7HA] HiEsto] s d= AlEst
A gl Zh o4 WA ET|E o e oA AlFEAL 9L
o] 2|49 HEE sl AAH = EA435}7]0f &ol3t A=
% shtolrt,

AYEL F AT T2EHPY 7 U= AREY YT 14
H = YA AFdke FUEE AT D AHEZS
ggsioon, £3] s U= 20134 7€ FHEFU
FARS 7|¥re g 5319

99| AR E4E Holsr] fiste] sigAIH] ok
A LBARRE 7IRECE AU -4E A¢E 01839 4] (4)
9 o) A3 19 7St /o] B2 AL E 3|4
=y, 00 7P7He 5 Hid 2 sjA{ g,

i &, N
diversity ; =1— Z(Tj)z (4)

i=1 i

diversity ; - ¥7%F 9 45 ot
N, 1 ¥8F i 4F 2 84
N, ! 345 i U & 28R

EZ FF AT S0l A Ul b BEA2=H WS AA
2t 77A0] AR e] A& ofHTE FFe] AUEAIE 245 9

Table 1. Complex decline index components®

3to] 4] (5)2 2ol 24139 YAARL.QE B35 HBain,
1956). & A7-ofA 9] L.QAE S413] A T EE A
A9 vl st e 2| Eoltt, 18 7IE0R 1B AW g
AlofiA] 3 B0l SAHoR S3hE X YozA AT
7770l w58 Qu|sial 15e) 2ke W 1o} R = sk,

admin;, , Seoul,
admin; = Seoul,

LQ; = )
L-Q : ¥8% 18 YAA+

admin, : B4F 1% YA+

admin, : ¥4F % F L&A

Seoul, : A&A] SAHY F 18R

Seoul, : A&A| ¥ L8R

SA7 AE 7170 diE AR PR AL <187t
dloleefA Algsh= Q1817 3¢ YAt 2 HY AL 71
201349 19 19~2013% 129 3147H) Fe SAHES o
o2 7 A 99 717 & AE 717 FASe 2FH
o7 Aol A7 WY Y #l A B--(B)e 25 1Y ARE
T = = AHO) HiME F9EE 71T AXE S
7IZke.2, 20194 12 319 o|Fof= AEF GA|(A)9} Pt
g NS & & §e A0 2 71 BE 7R
3E -?—%@ﬂ'(right—censoring)% At dlole g 15
3HArH (Figure 1) =),

A [

B © @

C e e °

D @S-
® start ®end 3 Follow-up failure

2013.01.31 ~ 2013.12.31 2m9.12.31

Figure 1. Calculate survival time calculation method

Division Weight Explain
: . Elderly population rate (above 65, +), net population movement rate (+), recipients of basic
b 59 living (+), tenant rate (+), number of social welfare facilities per 1,000 people (-)
Change in the number of companies (10 years, - ), change in number of employees
Industrial and economic 13 (10 years, -), number of wholesale and retail workers (-), official land price (-), local tax
amount(-)
Physical and o8 Percentage of old buildings (over 30 years old, +), lands with no car access (+), parking lot
environmental security rate (-), number of building permits (last 5 years, -), urban park area ratio (-)

() : decline as less, (+) : decline as it grows

72 =8, Hssd M3S (2029)



MEA| XIFE AEl+E0l OE S YES W YERQ U5 24

V. AEREE MES W MEQ0I BM
1, 3 2

20134 159 A FAl= 13,370712 B4 =] 9]}, o]
201949 129 3197HK] AE3E AAIE 5,127 2 Y2802
38.2%< VFERY AL 9lo.w, &% 7] et A= 9,63571
(A&A ZA diH] 72,1%)= 8|2 =7 Qo] FA7E YA 3,73571
(27.9%) .t} F 2,58 B2 2102 BAE UK Figure 2) F),
B4 |2 o 3} 2] )R] & o] AYEL-2- 37.8%2} 38.4%2 E Aol =
Hol|x| ¢oh= Zlo& Yepitt HEeEd JYSs &g 4
HEE 6% EFE 102D 14%(1HA)Z BESIL 9l
Aoz Yepyith HEpRd g2 QYR HERE] 7

2 1A Bk 2T A R G (AEE 41.0%)0) ¥ Z 22 EA4E
qict,

B ERFE AL s AFALE, A1AA, E2eE
ZHofA] AR, QA7AE] 2 BT SHoA HEX %
F2 ZQJo] dojutar glom, ARIAAA S E vAERY
of Zgjo] F2 oA &= oz Yehddt, dF AGE I
T S417 0] AEE-L 37.6%~40.0%2] BEE Holil gloH, &
Z|3hgH oz ujajE| R ofrie] o] 7H w7 LERta, ¢
AR H 02 v E|z| o] 713 WA LR tH(Table 2) F2),

EZ B dFolA AMEEE 5A e Y B o)
A, o8l FrE3le] AwE A3 2AH MEEA F 2439
TFEE B ol3lE FUsHe SAHE| Wokoy =g 1
o ol RS XS] A VeIt S4H R vA
A, S FH F5UT7H B olEkel A QellA] sk
S2179) ulgo] Eko, AE&L B ol A GolA #A

Decli
| L
Bl
[ BT
B« Il sv

T 2013 Start Restaurant

Urepdch, A FRolAe ER g A0 Fhshs 24
Hael 471 wokew, QA YiolA Bshs A4+~ E3t B
<= 02 FAEG 2y AEL oAe MBS
=43 AEE0] ¥4 veen, JEAGAE BIHEAY
I} AYEE Ao 7t AA| YERA] 9kt

AAEA T e Sl Bt s B o] A
Wt o) ol3A| Y B FABFo| vlsHA doftort, Bt
7R 9 Tt St o1l A oM BEE] BA U
ERTh, AHE] SHolA 4t ool =2 A9, AR &
ohel A3} 38R 7E Bt of5H]] A HojlA] o] == o]
ot v AEES AR O SRME A7t gle A
S 2 YA, S8Rt Wtk ol A3 LQAISTH 1 ©]
511 A HefjA] BE&o] #A et

2. ME8 B4

RBE7IHE BEES UEA ¢7] g guta e 4=
w2 AAT FHAF ARE H7] Pt EFH AR 9L
of it YEAITRE o] Arto] AE3f & wi7hz]| ZupE Al
7+ ofujgitt,

whebh £ A4 B 2717 SAF F 50%7H AES)
W 7S] AIZRE 9uhy 7HERE-vlolo] A (Kaplan-
Meier analysis)& &2l AFE3IEIC} E3F 2} 04| B 2] 7} 4 E]
A9, 7t EeFE AE71HY F-948S A5 $18H log-
rank test® AAIBIAAL F24F 0.1, 0.05, 0.01°14 243k
et

WHAE7IE BAAY AEA SAHEY BRAE7IHS
66.571H= YEPt, 24 log-rank test 23} B4 ¥ %] &}

2019 Survival Restaurant

Figure 2. Status of restaurant’s open and close by decline level
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Table 2. Status description

Restaurant closures by region

Seoul overall
Non-decline region Decline region
Open Survival Surravti:al Open Close Sur;i:al Open Close Surravti:al
13,370 5112 382 3,736 1410 378 9,635 3,702 384
Restaurant survival status by decline level
D;::::;e Open Rate Survival Sur;vii‘\;al D;:c‘::;e Open Rate Survival Sur::'al
1 1,816 14% 704 388 6 1,497 11% 560 374
2 1334 10% 547 410 7 1,313 10% 496 378
Decline . 3 1,504 11% 575 382 8 1,066 8% 391 36.7
characteristic
4 1,200 9% 473 394 9 1,287 10% 527 409
5 1532 11% 563 361 10 821 6% 286 348
Survival status of restaurants by composition of complex decline Index
Demographic and Industrial and economic Physical and environmental
Divicion social aspects aspects aspects
Non-decline Decline Non-decline Decline Non-decline Decline
Open 3,326 10,044 8,787 4,583 2347 11,023
Openrate 249 751 65.7 343 176 824
Survival 1,252 3,860 3324 1788 938 4174
Survival rate 376 384 378 390 40.0% 37.9%
Restaurant area Nu"‘:l;f;:: oL p::xoual:t?gn Road access Staliog:z:‘luence
Division
3 et oieage e tvincse vt e e o Poome | e s
L?qd;:;?;l;gijstic Open 10,364 3,006 8,848 4522 7916 5,454 4,365 9,015 4,778 8,692
Openrate 775 225 66.2 338 592 408 326 674 357 64.3
Survival 3,766 1,346 3314 1,798 2979 2133 1,658 3454 1,708 3,404
Survival rate 36.3 44 8 3756 398 376 391 381 383 357 396
e mﬁﬂd Population Diversity Employee number Locati?ﬂ Qq;mtiem
Below Above Below Above Below Above Below Above Below1 Above 1
. average average average average average average average average
Eﬁgﬁggf;nsﬁc Open 6383 6987 6740 6630 5435 7935 9257 4113 5367 8003
Openrate 477 623 504 196 407 593 0692 308 401 599
Survival 2,624 2,588 2,700 2412 2,078 3,034 3,498 1614 2,130 2982
Survival rate 3956 370 401 364 382 382 378 3972 397 373
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RENDE AYZEL 71F 02 BAR AT BEL 75%(H IS
25%)E AR 5= A 71700] HEEFE] 525E Yol A
o yeptt ol SA1H9 27] HEEE A% 4o
HElpEo] F FFE v]AaL k= oJujo|tH((Table 3) F=2).

ATFALE 4, AA7AA S, B3 SHA 42 ]
HEA Y U HER| G gk JE7]2F 24E QATALE EH
U AAAA] SHANA BFPEE] o 73 e 2A £
3% tHlog-rank test 23} p>0.1), L2} B2l ZHAA
B2 g2 3} HER]Y 7+ L7 Aol fouidt AR
EAE Y, vAER o] HF FE717H 71,9192 £
AE|glon, HEX QoA BE7|7H 65.571U2E F A 2+
ol 5.871E= HER A dju] v]HER]|Gof|x)e] PE7]7H0]
8.9% ZAA Jvelirt, HEFEE 75% 2L AT + e
717t GA] A EA S ] v]2E 2] Ho] 8,8% ZA| Vet ©]
£ SRR AY U4 HERIT SAHY 27 JEE Y
712 AEE] FFE v|AAL ks AE QulicH(Table
» ER).

MEA ZA, ATALE] Z9, AY7EA ZE 2 B 9
oA Zkzte) v|A|E - HEX QY HEpF| g2 PEEHS A
Alstgict, B4 2T AEA] AR A= Bl ER S 2 HER] A,
ATFALE] ZHoA = AERY, AAAA] S Bl4EA]
o, E23Hd S HAEA G HEeEE BHYE
717t digt foju)g daks =&k}, AeAl AAS] A9
HEpEe] g FFPE7|70e] st veRged, tiAF
o2 HERFE| W2 A oA FFAET|Io] 12 AR
o} ZA B4t o] 722 AF2 oM fouigt dE =&
g Ztzhe] B Ao e EE Sl AEE BAA 53] 5
B3 HR2 27] JEgoltt F 75%H A& 25%) 24Ho] 4
oPd7I7HA| Al 717 folujdt ARE A& BE A oA
HElpEo] B2 A9 Y,E BA el Table 3) J2).

TANS F SAETE, vA A4S, 507, B 7R
T, T, ATt A e Bt ol I8t ES)
L, FEo, AAE R, SA4H B3 T A RE U
o] BE7|7H W HELE B4 S4A TR, BA kA,
AT, 7R, A9, 28R, GAE A5 2 &
A B3| oA fejudt AaE At BRSNS &
Al O] R W o), T BA kA W o), §5UF
it oV, 77 Bt o3, A7t Wt o138t SLgAe
7t Wit o, SARYAAFTE Bt I8kl Aol YAIj &
Al 9] B gE&o] B Ueldt) B3 340l 75%H Y&
25%) BEE AR o Al A BA RALE Agt
oA HFAE7|7) 22 PIIE Hole AoE B4y
et

3. Q0! 2

RAELQAE AEA] AA|, A&A) HEA Y, AE&A] B2 ER]H
o FEsl Ao, AALE], ARAA|, 2 &
Aol 2 E|A]He i BE8UE EAFHST

WA, AZAl AAL AEA] H]AER D 2 E|2] g oo
2 A% dyjol},

AEA A A Y2 vA= S4H M B4 agde
E 92, GNENRE7 G v)As AeE YEon] A9
A gQlom= MESE, AY W B 7, AY W A+
T, A S5 A7 8 8102 BAEGIH. A4 REY
B T E4E AR AEANFEEC] AERE T
dh= A o2 UePITH(Table 4) 32).

oli= HIAEX|Y W AEA| oA = T2 WFHL Hol= A
o2 AR 241 2ot S5 AR YAl ¥
3L, o] L EE AR A 4 glon, olgFt agls
o] ESEE wol= 8= WS = Qlv}, E3 AIE F-F
of w2 FEQQ EAAY AA|de &3 SAHEFE v|gA|
Holl YABIAL = AR BEHEEE] daslk= Ao
2 FAEGI, ofggt ditz v E R oA = YehtA] ¢t
2| E| X Hof| A9t Yehh= 202 EAEI, & A9 3y i
A AR AElE 2413 &S] AE AT EE AEA
Al A2A| HE RS E oz B4 a7t 22 S
Holz AoE yeiton = X9 BE HEeEo] 2 XY
UrE 249 AEAFEE] wolE Aoz EAEIHY
((Table 4) F=),

A Y B 77 BerE 24 AEHEgES
771 Aoz EAESI o) AEAl AA 9D AEA] 4
ExolA 22 AL Hol= A= Yehth HEe A9
W A7 BEE 24 AEHPEE] Sk Ao &
A=t ol thgit 22 ulE Adrh, 3T MeES 34
T FUTE UHARE 7|RE TS5, Q) B2 XY
FAA HEo] 2 XHoz 239 & Ut & FAAY o
A3 SAHYFE AELATE | Tk 2 Yuigict

A9 B3R A A=A A AEAGolA e
£ AEAATE | ¥4 Yehtbs AFE Hola YUt o= &
2 gFE0] 29 = AGYFSE et Aol WAL, 4
Ao g YZAUEES F7HI7Ie 20 ZE31aL 32
HojF= Aoz & 4= Ut

0|} tEo] 2| 2] E/do] k= A3 Random effect)
£ E4hE ol8sto] A% A} 8|4 €A % (variance =0.008)
B}t A& AA(variance =0.020)2 € X| ¥ (variance =
0.025)0l14] A Yepston, 53] A&A| =R HofA] 2%
S40] H|AER Y D AEA] AA| dfjs] 24| 2851l = AL
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Table 3. Result of survival rate and survival period analysis

s : : Decline Average Decline Average
Overall Seoul Division Survival period level  survival period level survival period
Survival rate d 0 23 Survival rate o 2b 1 g 6 B
(25 (50) (19) (25 (50) (15 —, — - -
Non decline 272 668 832 3 670 8 640
Survival period 277 666 834 A 66.7 Q 713
Decline 278 664 835
5 6568 10 60.0
Log-rank test Chisg=04, p=05 Chisg=17 5, p=0.04
Division Decline level
Survival rate 1 2 3 4 5 6 7 8 9 10
75(25) 291 305 297 271 291 282 258 273 255 233
50(50) 68.8 716 679 66.7 668 674 61.0 640 713 595
25(75) 835 834 837 836 83.0 833 836 833 83.7 829
Division Demographic and social aspects Industrial and economic aspects Physical and environmental aspects
Survival rate 75(25) 50(50)) 25(75) 75(25) 50(50) 25(75) 75(25) 50(50)  25(75)
Non decline region 273 657 8356 278 66.4 833 298 713 833
Decline region 277 66.8 834 271 66.6 8356 274 6565 835
Log-rank test Chisg=0.7, p=0.4 Chisg=0.8, p=0.4 Chisg=4.7, p=0.03
: Decline level
Division Sun.;lval Log-rank test
S 1 2 g 4 H 6 7 8 9 10
75(25) 269 307 319 249 232 266 221 285 - £
Non Chisg=114
decline 50(50) 672 727 722 633 639 674 497 645 - £ p=01 ’
_ €90 25(75) 832 838 829 833 823 831 819 - - :
vera
75(25) 319 300 282 296 303 290 262 271 256 233
Decline Chisg=177
region 50(60) 724 699 664 689 664 674 614 639 713 595 p=004
25(75) 838 834 837 836 830 833 836 832 837 829
75(25) 246 310 298 2438 2r1 339 219 276 320 270
Non Chisg=114
decline 50(50) 629 711 640 624 662 734 b75 63.3 711 683 p=02 ’
Degnogralllhic €90 o5(75) 832 833 832 833 829 - - - 835 -
and socia
aspects 75(26) 321 300 297 296 300 256 264 273 254 230
Decline Chisg=27 4
region 50(60) 734 722 692 694 669 638 614 652 713 593 p=0001
25(75) 835 834 837 836 830 830 836 833 837 823
75(25) 293 303 302 246 287 26565 259 3.2 254 1568
Non Chisq=34.9
decline 50(50) 705 722 678 662 645 677 602 706 740 449 p:6e—05
Industrialand 9N o575 @35 934 832 836 826 831 - 833 837 821
economic
aspects 75(25) 261 314 291 303 292 307 254 214 259 286
Decline Chisg=117
region 50(50) 589 683 699 676 710 672 675 571 693 0642 p=02
25(75) - 838 837 - 831 833 836 832 835 835
75(25) 286 328 356 340 223 236 226 299 - £
hian Chisg=17.8
decline 50(50) 707 745 766 635 597 628 0648 2 - £ p=00T ’
Physicaland ™€9'ON 5575 930 838 829 833 835 831 803 - - :
environmental
aspects et 75(25) 292 293 282 255 301 200 258 273 255 233 S
ecline isg=12.
region 50(50) 659 664 635 673 666 679 608 63.3 713 595 p=02
25(75) 838 834 837 836 829 833 836 832 837 829
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Division Restaurant area Number of routes Floating population Road accessability
. 75 50 25 75 50 25 75 50 25 75 50 25
Survival rate
(25) (50) (75 (25 (50) (75) (25 (50) (75) (25 (50)  (75)
Below average 251 615 832 282 656.0 833 264 647 835
Above average 389 76.2 838 271 691 8356 298 683 834
Not access 26.8 642 833
Access 282 67.3 8356
i Chisg=105 Chisg=5 Chisg=105 Chisg=06
Les pl p=000 p=002 p=0.00 p=05
A Household . — Employee Station Location
e members Population Hnests Ry number influence quotient
Survival rate 75 S0 25 DSRS0 IS s s I 2h N RO Ih N R 50250 BTE R 2
(25) (50) (75) (25) (50) (75) (25) (50) (75) (25) (50) (75) (25) (50) (75) (25) (50 (75)
Below average 291 691 835 289 691 837 269 645 835 275 649 833
Above average 265 632 832 265 634 830 283 674 833 278 694 835
Station
influence area 285 tBl B
e 260 617 832
influence area
L.Q above 1 273 648 833
LQ below 1 282 689 8356
; Chisg=111 Chisg=169 Chisg=0.5 Chisg=42 Chisg=16.7 Chisq=6.6
Logfank test p=0.00 p=4e-05 p=05 p=0.04 p=0.00 p=0.01

( )isclosurerate

2 e

AEA B ERSE 8L e AARL AR =
2|37 SRojA AERRNE SA4T E3 7 FofellA okt 8
A0l SAH BENEREC TS VA= AR 24HEU
oh, QIPARS] S0 B2 E|R] o3} HER] ol gt AR E
A F A B SAH FE(p<0.01)7F 55 BEE
BES gadhs AoE S4EIN HEX Y] B AAIE
AT SAHS BEHEIEC] Hoxle Aoz ZAHI
HEE WA E R G HE RSP (p<0.05)2 FFAT
(p<0.05)7} &5 AEHAHES AoA7I= A= Uelhyd
ot A9 S0l vt 42T vlER o= HErEe] =
oS AEHPREC] FojEE AR 4EUNU HEA]
Aol HEEo] ForsS AU E| T8k A2
2 Yt ol AEeEe] AY 5400 vet 2 285t
A U Uik, Bt 7S 7B AEA oAt AES]
HEES Ml 810 Fgshs AR YEgew, ¢
T HAER T A5G 2F JEAFSE F7 F(+)
o EIE & AoE ZAESN. o9k HEo] S 53K
S HER AR F(+)Y] BHE 7P L A0 BAES]
oh, EE 2|9 0] elay} AT} Bl ER A ETE HER] A
oA ALlEIT} FA HeRfs A0 Hof HE|R|Hoxe] A]

2] S/4do] A 2831l S-S WalFAL ATk

AA7A 2] SHellA A Rl A1 o el ¢
AR SHofxe] B4 Z2 At ESE I RG9S
A BlAER| o ARE HE]E] FoHeS AESAURES T
7I7le AR EAEUAL Bt 7R HERIGA B
T 7S B A GYeE A e] AES sk AL
2 2= Bl HER o= A Y APt BEr S 5
A9 YEAFES Fole Aoz Uepton], SAH9 35
A HERA NN SRS w255 54 AEE 9
Fole A= FAE HEo] X199 deladhe 4EA
o] WAEIR A K} FA 2RgSh= AE BAT 4= AT

2872 SHolA N 54 F S43] 2, A1 o
ofl oigh A= AR B ARRIZAA] SwolAl B4 EA] S}
2EX Qo izt 24 A} 2 YFE 2= Ao= 24
Tk, W 2|54 Fold HERGL B¢ BT
BeTE, A ST B2 AGETE AENBRES
771 8R102 2 SA|¢ v A E|Z| Ao 84} 47}
B2 LTS A AENEHE| TR AeE £
AE|glet. tlEo] 299 Yojaii= AEx| o] HlAER] AL
o 34 283k RS HAT 4= AN
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Table 4. Result of survival factor analysis

Dieion Overall Seoul’s non decline region Seoul's ecline region
Coef Exp (coef) Coef Exp (coef) Coef Exp (coef)

Restaurant area -0.001 0.999*** -0.001 0.999%* -0.001 0.999**

% - Station influence -0.065 0.947** -0.012 0.988 -0.076 0.926™*
% g :i‘;‘fgs’ef afhus 0.000 1.000 -0.0071 0.999 0.000 1.000
% = Floating population -0.004 0996 -0.012 0988 -0.002 0999
Road accessability -0.008 0.992 0.018 1.018 -0.021 0979

Z Decline level 0010 1010* 0.008 1.008 0011 1.011*
g' Household members 0113 1320™ 0.008 1.008 0.163 107
ﬁ,j Population 0.042 1.042%* 0.038 1.039 0.037 1.038*
% Diversity 0.156 1.169 0.192 1212 0.099 1.104
% Location quotient 0.063 1.066** 0.042 1.043 0073 1.076™*
%’ Employee number 0.004 1.004 0.008 1.008 0.002 1.002

Random effect

Group Administrative dong Administrative dong Administrative dong
Variable Intercept Intercept Intercept
Sid 0.145 0.087 0.159
Variance 0.020 0.008 0.026
Demographic and social aspects Industrial and economic aspects Physical and environmental aspects
Non decline . : Non decline - ’ Non decline . .
g : Decline region 2 Decline region 8 Decline region
Division region region region
Exp Exp Exp Exp Exp Exp
Coef Coef Coef Coef Coef Coef
(coef) (coef) (coef) (coef) (coef) (coef)
Restaurant area -0.001 0999%=* -0.001 09997* -0001 0.999%7* -0002 0998%* -00071 0999%* 0001 0.999**
- Station influence -0.033 0967 -0.059 0943 -0.014 0986 -0.126 0.882™* 0.0456 1.046 -0.076 0927
= i,
D 3
3 & ::)‘fﬁ”;gemfbus 0002 0998 0000 1000 0000 1000 -0.000 1000 -0.001 0999 0000 1.000
g
b S
2 % Floating population -0025 0975 -0.000 1.000 -0.004 0996 0.001 1.001 -0.003 0997 -0.003 0997
(9]
Head b -0.018 0982 -0.005 0995 -0.027 0973 0.027 1.027 0.0267 1027 -0.022 0978
accessability
- Decline level -0022 0979 0016 1.016°* 0014 1014 0008 1.008 0.017 1017 0.006 1.006
[1*]
9.  Househod 0055 0946 0171 1187°* 0063 1065 0207 1230 0071 1073 0146 1.157***
= members
;3)— Population 0.045 1.046% 0043 1.044 0063 1.065* -0.013 0987 0.028 1.029 0.039 1.040%
gi Diversity 0.275 1316 0.069 1.071 0017 1.017 0399 1490 0323 1.382 0.133 1142
1]
ﬁ' Location quotient 0.048 1049 0077 1.080%* 0032 1.032 0108 1.114™* 0.006 1.006 0.078 1.081%*
° Employee number  -0.002 0898 0.007 1.007 0.002 1.002 -0.011 0989 0034 1.035* 0001 1.001

Random effect

Administrative

Administrative

Administrative

Administrative

Administrative

Administrative

Group dong dong dong dong dong dong

Variable Intercept Intercept Intercept Intercept Intercept Intercept
Std 0.063 0.161 0.126 0.161 0.067 0.145
Variance 0.004 0.023 0.016 0,026 0.004 0.021

*p<0.1, #p<0.05, **p<0.01
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