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Table I  Variable design of regression model for catering industry distribution
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Fig.2 Kernel density of Shanghai's catering industry in 2016
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Table 2 Results of OLS, SLM and SEM

AN Rk AR OLS SLM SEM
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Table 3 Results of OLS, SLM and SEM of Chinese and foreign food restaurants

_— A (LS
S EEREE OLS SLM SEM OLS SLM SEM
INELSES UNEF:Y 0.0017(16.245)  0.0017°(7.288)  0.0017"(16.875)  0.001(0.091) 0.001(-0.371) 0.001°(3.69)
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15253 9.695"°(9.695)  8.408""(8.408)  7.9947"(7.994)  -2.8947"(-2.894) -2.0697(-2.069) -1.4027"*(-1.402)
&3 H % DN 1.509"(1.509)  1.433""(1.433)  1.481"*"(1.481) 0.263(0.263) 0.203(0.203) 0.171(0.171)
HAg 0.193(0.193)  -0.392(-0.392)  0.652(0.652) -0.379(-0.379)  -0.382°(-0.382)  -0.307(-0.307)
WRTIE(3~5 km)  -0.591(-0.591)  -0.584(-0.584) -0.43(-0.43) -0.135(-0.135) 0.01(0.01) -0.043(-0.043)

IR R R (1~3 km)

-1.091(-1.091)

-1.982°°(-1.982)

-1.177(-1.177)

-0.546"(-0.546)

-0.69°(-0.69)

-0.138(-0.138)

W TR km ) 6.64877°(6.648)  4.88577(4.885)  6.3877(6.387)  4.2457°(4.245)  2.67577(2.675)  3.4527(3.452)
s DXAL FRER(NIR—SIR)  -0.823(-0.823)  -2.1417(-2.141)  0.749(0.749) 0.58(0.58) -0.025(-0.025)  1.409"(1.409)
l‘;‘j 2 OHRL(NFRLIN)  1.847(1.847)  -8.274™(-8.274) -5.657°(-5.657)  8.921°'(8.921)  0.437(0.437)  10.203°°(10.203)
i ik -1.133%(-1.133)  -1.048"(-1.048)  -0.256(-0.256)  -0.072(-0.072)  -0.05(-0.05) 0.049(0.049)
% AT 1.123"(1.123)  0.523(0.523) 1.335%(1.335) 0.026(0.026)  -0.293°(-0.293)  -0.273(-0.273)
- A Fe it 1.708"°(104.192) 1.5187°(92.581) 1.695"(103.405) 0.101""(6.163)  0.015(0.91)  0.097"*(5.934)
el PRIH it 0.385"(56.657)  0.32"(47.049) 0.418""(61.382)  0.374°""(54.929) 0.241'**(35.492) 0.238""(34.991)
e TR IR it 3.592(251.446) 3.46™"(242.197) 3.78°"(264.592)  0.864°'(60.446) 0.679'"(47.562) 0.705""(49.353)
7875 Ak it 0.421(4.628) 0.364(4.007) 0.5897(6.482) -0.069(-0.756)  -0.113(-1.242)  -0.046(-0.504)
REE -2.936"(-2.936) -3.393""(-3.393)  -3.79°"(-3.79)  -1.708"*(-1.708) -1.261""(-1.261) -1.409""*(-1.409)
R -1.504(-1.383)  -0.143(-0.229)  -1.380(-1.279)  -0.449(-0.267)  0.355(0.387)  -0.876(-0.527)
23 [a) i J5 10 — 0.197" — — 0.577" —
73 [ 22 10 — — 0.423™ — — 0.658™"
FEAS 6755 6755 6755 6755 6755 6755
Log Likelihood 28 151.52 28 073.028 27 948.839 -31032.84 -30 966.124 -30 944.063
R 0.794 0.788 7 0.792 6 0.566 0.599 3 0.554 1
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Table 4 Results of OLS, SLM and SEM of formal and fast food restaurants
- e S S
RRBR REEE OLS SLM SEM OLS SLM SEM
UNELSES N E 0.001°"(22.927)  0.0017°(12.112) 0.001""*(25.864)  0.0017"(4.536)  0.001°(2.379)  0.001"**(5.118)
2 X IR 2 1% 0.001°"(61.482)  0.001°"(40.12) 0.001°""(48.362)  0.001(0.935)  0.001(-2.062) 0.001(-0.71)
[k L 0.099(0.83) -0.043(-0.363) 0.13(1.093) -0.013(-0.113)  -0.035(-0.293)  -0.007(-0.063)
(e 6.958""(6.958)  5.884"(5.884)  6.357°"(6.357)  0.638(0.638)  0.429(0.429) 0.454(0.454)
Pl ES N 2.5047(2.504)  2.369"(2.369)  2.366"(2.366) 0.59""(0.59)  0.545""(0.545)  0.525"(0.525)
ik -0.243(-0.243)  -0.929(-0.929)  -0.021(-0.021) 0.393(0.393) 0.178(0.178) 0.267(0.267)
BRI (3~5 km)  -1.369(-1.369)  -1.231(-1.231)  -1.256(-1.256)  -0.196(-0.196)  -0.142(-0.142)  -0.095(-0.095)
W R (1~3 km)  -1.568(-1.568)  -2.786""(-2.786)  -1.483(-1.483) 0.254(0.254)  -0.087(-0.087)  0.202(0.202)
FW BETTRTRE (1 km ) 17.08977°(17.089) 14.095"(14.095) 16.131°°(16.131)  4.0317°(4.031)  3.179™"(3.179)  3.546"*(3.546)
XA HLL(NHE—FME)  -0.187(-0.187)  -2.025(-2.025) 1.552(1.552) -0.101(-0.101)  -0.453(-0.453)  0.165(0.165)
£ HLNALIN)  12.667°(12.667) -2.772(-2.772)  8.912"(8.912) 1.413(1.413)  -1.667'(-1.667)  0.857(0.857)
o B -1.303(-1.303)  -1.183(-1.183)  -0.44(-0.44) 0.086(0.086) 0.05(0.05) 0.173(0.173)
ZAEE TR 1.56™(1.56) 0.685(0.685) 1.652(1.652) 0.228(0.228) 0.034(0.034) 0.193(0.193)
aEiaq 2.529"(154.266) 2.255"(137.529) 2.513"*(153.305) 0.379"*"(23.141) 0.324"°(19.779) 0.376™"(22.906)
Hom PRI B it 1.08"(158.774) 0.942"**(138.516) 1.022"*(150.291) 0.231°**(33.915) 0.202""(29.727) 0.221***(32.418)
AR PR 5.831""(408.183) 5.601"(392.043) 5.923""(414.632) 0.764""(53.512) 0.734'"(51.384) 0.813"(56.941)
78 Sk it 1.072°(11.796)  0.957°(10.531)  1.221""(13.427)  0.39""(4.293)  0.341"(3.747)  0.353"(3.879)
REE -7.9057"(-7.905) -8.049""(-8.049) -8.395"(-8.395) -2.301""(-2.301) -2.189(-2.189) -2.267"""(-2.267)
gl 2.354™(-1.997)  -0.409(-0.348)  -2.487(-2.072)  -0.153(-0.135)  0.220(0.189)  -0.160(-0.130)
23 ) Ji5 I — 0.178"" — — 0.234" —
75 ] 1R 22 0 — — 0.303™ — — 0.333™
[E% N5y 6755 6755 6755 6755 6755 6755
Log Likelihood -31032.84 -30 966.124 -30 944.063 21 789.38 21 715.609 21 676.965
R? 0.8080 0.807 1 0.807 7 0.581 0.576 3 0.580 5

7L L T FORAS R 90% . 95% F199% EAE K I W,

T . BB A DR IX R A RE XA
LY AR RN AS U o, (B S PHE AR
YRS IE, AR5 2 1 X 5
L5 KK AG, MR, 1R Al 7 R e A
M1 km SN R EER L ML 1~3 km B P R
W R AR A, Xt — R RERYARRRE, B
Bl A i BRI T R AR I, B ATk T
BN KB BRI 2, s RO A TH 2
R R DR A Rk . G A M BB AN A D
U, PRI AR 1 152 £l Bt 5 1) TR 25 %) 1 fim v
HH S DA il i R N B S P B S

4 HESiE

Pk TR S OT ST I, DL POL £ 48 hy
il X A TR TRl 2 [ S A AR S e HER ) PR 2
frotire Frssie

1) g ol zs [\ o fi R R SE . Z2h
DR EHIM R o APOIAE F IR LR A5
ok, B — BRI e
TEANR LM RRIX i dek, 32 AR b A 2R Rl rp O

FIZBDCHTIR (B o & T YO BRI S5 JBre, v
B ERET T AL AN AL, 52 AR P4 ) S ;
PR M A R 8 DX AR A 08 5 v A R ) T
LZEETRRABRAER

2) NHHE, &R, salER . 25\ A
R X RYO A = A R . N F A
R QBRI E R R
AT BT AR5 A T A 2 52 3l R Ol oA 5
Wi 8 3, T R o s ] A v LA PR ROk
DX, AR RFL 7T XA, 3
TR R 00 70 A R LA PN Gy DX A Rl 4R 2R B o
IR LRI VY M XA O B BT AR s AR
PO R 7 T, ARt RIRBE  BAR i
it . SCACTRENE 4 2D 25 A0 & SR JEE 2 0 A otk AR
BTS2, MM TR A5 5 T 1 BR G fe) S o
Sb, ARZCOPHTRIECES TR R IR PR
FAEVOW AR NTREL IRz | it
TR R R 00D 25 5500 A 5 PR I o A A R 5 5
Wi s RN R ZSAET, PR A T A
TEHUH B ALK, R Al ) S83E Rl s A S e



6 14 JEEIASE . FT POLEME 1Y i & YOl 23 [ 40 AR AT B i R R 1023

MoK . IR AR 2B =423
ONAZHE . TR R AR 0l A A D R S 5 (ELAR
O, IR Al ) oA 45 25 4 DX 2 Bk K-
WFEMT, PR AL 32 A SR A S o A1 ) 52
M B A A 25

RSN FH 25 i) R e e e 2 i 1 v T ol
Mo AAR Ry, T T NE L & il EhEL
R AR ALN, A BT ERAE ST PP 1] 2R
X T YO 2 (B4R SR (520, O A8 Ol XL F |
SOl T M s A R M BT B AT R AR IR A (H
ARIAFAE—ERIA L, WAL AR TH 2K
- B AR A 9 25 1] A R 0 [ 3% ] AT A 22
S, FERURIEN AV B ML FEERE, R
R R EBZERL, YOt Fr % gy
R, Wik, RENTHEE— P EA
Al Ol A XA ERE R R Toh, 4G miTE
e TR A 22 IR 7 M ll = 8] A RS
AT SR E R WIE AR IRAW IR EZT7 1)

S%#k (References):

Austin S B, Melly S J, Sanchez B N, Patel A, Buka S and Gortmaker S
L. 2005. Clustering of Fast-Food Restaurants around Schools: A
Novel Application of Spatial Statistics to the Study of Food
Environments. American Journal of Public Health, 95(9): 1575-
1581.

Fmiam, Midk, REH 2016, FET POLEMEAY) N Elk
APUTIRINE AR FHE AT MBS, 35 (4): 703-
716. [Chen Weishan, Liu Lin and Liang Yutian. 2016. Retail
Center Recognition and Spatial Aggregating Feature Analysis of
Retail Formats in Guangzhou Based on POI Data. Geographical
Research, 35(4): 703-716. ]

PRIy 2017, $T Webmap (922 ol i i s [A] K T Al J7 i——
Ph g B ). kTRl (6): 96-102. [Chen
Yingxue. 2017. Study on Polycentric Urban Spatial Development
Evaluation Approaches Based on the Webmap: A Case of
Shanghai Main Urban Area. Shanghai Urban Planning Review,
(6): 96-102. ]

Chou T Y, Hsu C L and Chen M C. 2008. A Fuzzy Multi-Criteria
Decision Model for International Tourist Hotels Location
Selection. International Journal of Hospitality Management, 27
(2): 293-301.

Christaller W. 1966. Central Place in Southern Germany. Englewood
Cliffs, N J: Prentice-Hall.

TrE, HLORE, RN 20200 FEFARES SR A £ s ik
Sl BRIEGE . MR, 75 (2): 268-285. [Ding Liang,
Niu Xinyi and Song Xiaodong. 2020. Validating Gravity Model in
Multi-Centre City: A Study Based on Individual Mobile
Trajectory. Acta Geographica Sinica, 75(2): 268-285. ]

Dock J P, Song W and Lu J. 2015. Evaluation of Dine-in Restaurant
Location and Competitiveness: Applications of Gravity Modeling
in Jefferson County, Kentucky. Applied Geography, 60: 204-209.

Elwood S, Goodchild M F and Sui D Z. 2012. Researching
Volunteered Geographic Information: Spatial Data Geographic
Research and New Social Practice. Annals of the Association of
American Geographers, 102(3): 571-590.

Goodchild M F. 2007. Citizens as Sensors: The World of Volunteered
Geography. GeoJournal, 69(4): 211-221.

Kitchin R and Lauriault T P. 2015. Small Data in the Area of Big Data.
GeoJournal, 80(4): 463-475.

AREK, ARIREE, 22830, L. 2019. 4 2R4k2 RIS
BB BCR . AN SCHLEE, 34 (1): 80-89. [Lin Geng, Song
Peijin, Li Ruiwen and Yang Fan. 2019. The Progress and Prospect
of Commercial Geography in the Context of Consumption
Society. Human Geography, 34(1): 80-89. ]

Marco-Lajara B, Claver-Cortés E and Ubeda-Garcia M. 2014.
Business Agglomeration in Tourist Districts and Hotel
Performance. International Journal of Contemporary Hospitality
Management, 26(8): 1312-1340.

Muller C C and Inman C. 1994. The Geodemographics of Restaurant
Development.  Cornell  Hotel
Quarterly, 35 (3): 88-95.

Neal Z P. 2006. Culinary Deserts, Gastronomic Oases: A Classification
of US Cities. Urban Studies, 43(1): 1-21.

Prayag G, Landré M and Ryan C. 2012. Restaurant Location in

Restaurant  Administration

Hamilton, New Zealand: Clustering Patterns from 1996 to 2008.
International Journal of Contemporary Hospitality Management,
24(3): 430-450.

Qin X, Zhen F and Gong Y H. 2019. Combination of Big and Small
Data: Empirical Study on the Distribution and Factors of Catering
Space Popularity in Nanjing, China. Journal of Urban Planning
and Development, 145(1): 05018022.

Zom, W, R, WIS, 2014, BT RO4E ORI (4 R
DA Rl 25 ) 43 7 b Jry i 98 —— DA R AR GSPF I g 461 s 3R
“#, 34 (7): 810-817. [Qin Xiao, Zhen Feng, Zhu Shoujia and
Xi Guangliang. 2014. Spatial Pattern of Catering Industry in

Nanjing Urban Area Based on the Degree of Public Praise from
Internet: A Case Study of Dianping. com. Scientia Geographica
Sinica, 34(7): 810-817. ]

Rodriguez-Victoria O E, Puig F and Gonzalez-Loureiro M. 2017.
Clustering, Innovation and Hotel Competitiveness: Evidence from
the Colombia Destination. International Journal of Contemporary
Hospitality Management, 29(2): 2785-2806.

Schiff N. 2015. Cities and Product Variety: Evidence from Restaurants.
Journal of Economic Geography, 15(6): 1085-1123.

FMEHGETE. 2018, RUESITHAES 2018, dbat: P EZHLR
4 . [Shanghai Municipal Statistics Bureau. 2018. Shanghai
Statistical Yearbook 2018. Beijing: China Statistics Press. ]

AT, T, MO, XU, MR 2012, TR Dol i
[i] 4% Jay K 52 R 28 A3 BT —— DAL Tl {1 el s 2, 32



1024 oA

i B 40 %

(2): 134-140.
and Xiao Lishan. 2012. Spatial Distribution of Urban Catering

[Shu Sheyu, Wang Run, Sun Yanwei, Liu Jian

Industry and Its Influenced Factors: A Case Study of Xiamen City.
Tropical Geography, 32(2): 134-140. ]

B, B4, BRNR. 2016, JEETTIT S0 DR IR A TR 23 A1 4
WH5E. GkiEE A, 31 (2): 75-85.
and Zhao Xingshuo. 2016. A Study on the Spatial Distribution

[Tan Xin, Huang Daquan

Pattern of Restaurants in Beijing's Main Urban Area. Tourism
Tribune, 31(2): 75-85. ]

WARZE, RS, KA, S, Wi, 2019, (LI iAR R X
A O DX AT 3 B 5 R 9 45 1) S B PE . M BEeE AR, 74 (6) -
1163-1177. [Tu Jianjun, Tang Siqi, Zhang Qian, Wu Yue and Luo

2019. Effects of
Mountainous City Patternon Catering Industry Location. Acta
Geographica Sinice, 74(6): 1163-1177. ]

Tk, firgtsk. 2007, =EEERSHITE. dbat. Blezliht.
[Wang Yuanfei and He Honglin. 2007. Spatial Data Analysis.

Yunchao. Spatial Heterogeneity of the

Beijing: Science Press. ]

KM MD, fHEA KS. 2012, 2 FE8 . REg. . L
g AEBECH R, BRI RAE . [Ward M D and Gleditsch
K S. 2012. Spatial Regression Model. Song Xi. Trans.. Shanghai,
China: Truth & Wisdom Press, Shanghai People's Publishing
House. ]

R, ErE, HERE, SKICEE. 2020, [T AS [E] 4>
SRS AR IR ST . HER(E BRFE R, 22 (6):
1228-1239. [Wu Kangmin, Wang Yang, Ye Yuyao and Zhang
Hong'ou. 2020. A Study on the Influencing Factors and Driving
Forces of Spatial Differentiation of Retail Formats in Guangzhou.
Journal of Geo-Information Science, 22(6): 1228-1239. ]

R, BT, R, 2017, P9 IKAERE TS5 KR
B Mg R oy, FUbE S, 26 (5): 105-114, 127.
[Wu Lizhou, Quan Dongji and Zhu Haixia. 2017. Study on the
Spatial Distribution of Time-Honored Catering Brand and Its
Influencing Factors in Xi'an. World Regional Studies, 26(5): 105-
114, 127. ]

HAK, XIHET7, XIEE. 2018, v IS T 48 D0l 437 4 Jm)

SRR —HT RO B i ST . &
M, 38 (5): 133-141.

Guowei. 2018. Spatial Distribution Pattern and Influencing

[Xia Lingjun, Liu Yanfang and Liu

Factors of Catering Industry in Prefecture Level and above Cities
in China: An Empirical Study Based on the Dianping.com Data.
Economic Geography, 38(5): 133-141. ]

TRBIEL. 2017a. ] [E GDP %5 [0 4315 28 LA B 4 . (2017-12-
11) [2020-06-13]. # [l g B¢ PR PR R 2 Hodfa v oo Bl i
W5 R RS (http://www.resde.cn/DOI) . DOI: 10.12078/
2017121102. [Xu Xinliang. 2017a. China GDP Spatial

Distribution km Grid Data Set. (2017-12-11) [2020-06-13]. Data

Registration and Publication System of Resource and
Environment Data Cloud Platform(http://www. resdc. ¢cn/DOT).
DOI:10.12078/2017121102. ]

TR . 2017b. AR D28 )40 A 24 B AR Bl 4 . (2017-12-
11) [2020-06-13]. H [EIRkA% Bt 95 5 PR B8 ) 2 Hicdha i O BcHs
W5 R &R 48 (http://www. resdc. cn/DOI)  DOI: 10.12078/
2017121101. [Xu Xinliang. 2017b. China Population Spatial
Distribution km Grid Data Set. (2017-12-11) [2020-06-13]. Data
Registration and Publication System of Resource and
Environment Data Cloud Platform(http:// www. resdc. cn/DOI),
DOI:10.12078/2017121101. ]

2B, sk, EFE, SRAL, BRME. 2016 BRI P
R R BRG S PR S M A T, (6) 2 65-71. [Yan
Longxu, Zhang Shangwu, Wang De, Xie Dongcan and Chen Ye.
2016. Identification and Evaluation of Living Centers System in
Shanghai. Urban Planning Forum, (6): 65-71. ]

SRAE, FRIRAE. 2009. R AT ER B A5 (8] 53 A B H S0 PR R AT
Y. PO HLIE, 29 (4): 362-367. [Zhang Xu and Xu Yilun.
2009. Study on the Distribution in Space of Urban Catering and
Its Influencing Factors: A Case Study of Nanjing. Tropical
Geography, 29(4): 362-367. ]

BEE, YIEAR. 2015, R AG TR SR T I 45 25 ] POI i
AR AT, MR, 44 (1): 82-90. [Yu Wenhao and
Ai Tinghua. 2015. The Visualization and Analysis of POI Features
Under Network Space Supported by Kernel Density Estimation.
Acta Geodaeticaet Cartographica Sinica, 44(1): 82-90. ]

R, BEVELL, XIARAR. 2019, T T ROE S A AR KRR L
Wi . PR EE, 39 (3): 143-151.
Haishan and Liu Zhigen. 2019. Spatial and Temporal Evolution

[Zeng Xuan, Cui

Characteristics and Influencing Factors of Restaurants in
Guangzhou. Economic Geography, 39(3): 143-151. ]

Zhang H Q, Wu W W and Wang X F. 2014. Influencing Factors of the
Development of China's Catering Industry. Helsink: International
Conference on Management Science and Engineering-Annual
Conference Proceedings, 767-773.

KRR, 2013, B 5T AR GBI A ) AR AR MR R R DAY . F
. B B K %% . [Zheng Na. 2013. Research on Spatial
Distribution Features and Influencing Factors of Star-Hotels in
Nanjing. Nanjing: Nanjing University. ]

TEEZGHR. 2008, TESHE42008. dbat: PEZHE
W7 41 . [National Bureau of Statistics. 2008. China Statistical
Yearbook 2008. Beijing: China Statistics Press. |

T E KGR . 2018, hEZIHES 2018, JbAT: PESEE
fi At
Yearbook 2018. Beijing: China Statistics Press. ]

[National Bureau of Statistics. 2018. China Statistical



6 14 FEERIAAE . JET POLEI (1% L T 28 il 23 1] 43 A7 i A s M PR 2% 1025

Spatial Distribution Patterns and Factors Influencing the
Shanghai Catering Industry Based on POI Data

Tang Jinyue®, He Yijun® and Ta Na"*
[ a. School of Urban and Regional Science; b. Key Laboratory of Geographic Information Science (Ministry of Education);
c. School of Geographic Sciences, East China Normal University, Shanghai 200241, China ]

Abstract: Commercial space structure is an important research focus of Urban Geography. Analyzing the spatial
distribution of urban commerce is of great significance to urban planning management, within which spatial
distribution patterns of the catering industry have always been a focus of research. Quantitative analysis of the
catering industry's spatial pattern and influencing factors using big data is a primary trend in recent research. This
paper uses Shanghai as a case-study. Based on POI data and using GIS spatial analysis methods and spatial
regression models, the spatial distribution patterns, influencing factors, and internal heterogeneity of different
catering industry types are investigated. This paper's conclusions are useful for understanding the influence of
urban internal spatial elements on the catering industry's spatial pattern. It also provides a location selection
reference for the catering industry and analyzes residents' consumption behavior. We find that the catering
industry is clustered and multi-centered, and concentrated in the central urban area. The foreign catering industry
is highly concentrated within the inner ring, extending from east to west. The fast-food industry is primarily
agglomerated in central areas and rural-urban continua where universities cluster. We use a spatial error model to
analyze the influencing factors, finding that the catering industry distribution is influenced by four factors:
population, economy, transportation, and space. A larger population provides for more consumers in the catering
industry, and the spatial concentration of the population can promote the creation of more catering companies.
The catering industry tends to assemble in areas with a higher level of regional economic development. Superior
transportation conditions can attract catering companies, but the influences of transport facilities differ. Parking
facilities and bus stations are vital to the catering industry. In terms of macroeconomic location, catering
industries concentrate around regional centers. Densities of catering companies within the inner ring are
significantly higher than those outside. The density of catering companies does not show a significant difference
between new towns and the Puxi area. Regarding the micro-built environment, the clustering of public, leisure,
entertainment, and cultural facilities positively impacts the distribution of catering companies; however, the
degree of diversity of surrounding industry types negatively impacts agglomeration. There are also differences in
the factors affecting the catering industry's four distribution types: Chinese food, western food, fast food, and
dining establishments. Western food companies tend to be located in areas with higher land prices. Chinese food
companies have a greater demand for traffic accessibility. The distribution of dining establishments corresponds
significantly to the level of local economic development. The distribution of fast-food companies is closely
related to cultural and entertainment public facilities. We extrapolate the relevant theories of urban commercial
space structures, providing theoretical support to facilitate the catering industry in choosing company locations
and conduct future urban planning.

Keywords: catering industry; POI; spatial pattern; Spatial Error Model; Shanghai



