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BHRZRXRRNEREYIIIBREFEZEBA—IEEG
— (1) HBHZR
> XA FEIS W ZEJE . location theory Richard Cantillon (1680-1734)

> eI RS - Krugman :
> BIET &R R IR R H2 A5 AR (BRI SEE i 25% 1 ol 0 25 1) 4311 3R 4 1
]——Agglomeration; Clustermg, Concentration; Unbalance; Block; Lump; Spatial ) ;
> PRI B84 (GGI) : Geographcial Gini Index; Spatial Gini Coefficient; Krugman
Specialization Index
> M PR h BEEEC (EGI) : Elilsion & Glaeser(1997)#H: Geographical Concentration Index:

> e EE (HHI) :Herfindahl-Hirschman Index, J&#hB4E v BEFS 50 4 %58 4

> HUEESE — BRI SE R bR S B ARG 4 8
» 1. Tobler’s First Law of Geography (TFL) : All things are related, but nearby things are more r
elated than distant things. Moran’s I, Geary’s C; General G. G &R WIS E A XK i : T8
ZETS [ 3 X A 5% 4
» 2. Goodhild’s Second Law of Geography (GSL) : Law of Spatial Heterogeneity; Spatial local
Heterogeneity; Spatial stratified Heterogeneity: LISA; Getisord (GI); SatScan; Q-statistics (H
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z-value

M (2.576,100] (208)
[ (1.96,2.576] (171)
[J(-1.96,1.96] (2151)
O (-2.576,-1.96] (177)
M [-100,-2.576] (378)

Getisord: Median Family Income in 1959



— BEREHXAMRREIS T B2 LR — T ERT
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e

i

z-value
M (2.576,100] (289)
[ (1.96,2.576] (159)
[1(-1.96,1.96] (2171)
0 (-2.576,-1.96] (196)
M [-100,-2.576] (270)

Getisord: Median Family Income in 1969



— BIRZHRBNEREI T BT AR RO —AEET
— (2) WPULIRR

z-value
(2.576,100] (279)

|
B (1.96,2.576] (181)
(3 (-1.96,1.96] (2184)
B (-2.576,-1.96] (190)
B [-100,-2.576] (251)

Getisord: Median Family Income in 1979
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— (2) WPULIRR

F

M (2.576,100] (291)

B (1.96,2.576] (151)
(3 (-1.96,1.96] (2297)
B (
o[

[N

1
-2.576,-1.96] (170)
100,-2.576] (176)

Getisord: Median Family Income in 1989
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01(-1.96,1.96] (2151) = g.ggez,lso;)é]((zlsseg)
£ (-2.576,-1.96] (177) 03 (-1.96,1.96] (2171)
M [-100,-2.576] (378) £ (-2.576,-1.96] (196)
I [-100,-2.576] (270)
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z-value
M (2.576,100] (279)
I (1.96,2.576] (181)
O (1.
O (-2.576,-1.96] (190)
M [-100,-2.576] (251)

96,1.96] (2184)

Getisord: Median Family Income in 1959, 1969, 1979, 1989

z-value

M (2.576,100] (291)
I (1.96,2.576] (151)
0 (-1.96,1.96] (2297)
= (-2.576,-1.96] (170)
m[-100,-2.576] (176)
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(b) Moran Seatterplot (I = 0.608)

Figure 1: Spatial Variation in Crime Rate

Morans’ I: Spatial Autoregression
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(4) SATBERMIRER
> (FESRM) WA AR i T R R R 3R B
> 23 A B SE T
> SERI PR AP 5 P, MBS TESE HOBLSE GG B
RN YIS TNE U]
> 22 WV B AT
> ZE MBS A R S AR 2 OB 2 O -
> o | T A B A B -

>%Eit%éﬁﬂ§ﬂ (Multilevel Model Analysis) & HFHitEHE S5 2 NEL
> ZER T R Rl (SEM: Structural Equation Model) : (B35#H <048 F
SHrs EBG s BEAM): HERE ideas building

>§%§1‘EY£ (Networking Analysis) : 2RI R & KRR HMEHE P
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(4) AHRMHHER

LLL Figure 4
Multilevel Structure of Repeated Measurements of Individuals over Time Across
Neighborhoods with Individuals Having Multiple Memberships to Different
Neighborhoods Across the Time Span

Lewvel 3 Neighborhoods 1 50

/
ﬁ}%ﬁﬁﬁﬂ(MLM) Level 2 Individuals 1

Level 1 Time 1

Source: Subramanian 2004 Subramanian S5W. The relevance of multilevel statistical models for identifying causs

neighborhood effects. Social Science and Medicine, 2004;58: 1861-1857.
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— (5) WEEHFEMER: W TOLSE MBS AR %

D45 v B 22 i PR B R B i3t
OE(y|x;) = By + Bix;, E(€) = 0,var(e) = var(y) =c%;,i=1,2,,N
Ovar(y|x;) = o2
Ox; is given and more than 2 observations, y~N [ﬁl + Bixy, az] and random
Ocov(y;,yy) = 0; (i # /) or cov(yy, Y1) = 0; (t = 1,23 ... ..n) :FSERMK
Ocov(ey, ) = cov(yyyy) = 0;e~N[0,02]; (i # j): SWRM ALK

OThe values of each x;;, are mot random and are not exact linear functions of
the other explanatory variables.

n%ﬁﬂ-%)ﬁﬁ%%%ﬁi+iﬁﬁ%%%ﬁ (HBEFFLBRT 2 Wit BEHFFE

OTobler’s First Law of Geography (TFL) : All things are related, but nearby
things are more related than distant things.

OEFERER IR, EFERALNAB; ERNAR, E&EENR!
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(5) HERLFFMHER: T OLSEIBIRAIBRE

>»ZETEREN—BER (Manski, 1993):
Y = pWY + aly + BX + OWX + u,
Uu=yWu+e€ (corrected latent effects)

»WY: y; = N, =12, i FJ): WEEZEN (ERBESEZH
mmgﬁnﬁf O J)

PWX:y; = f(Bix; +0wxy + €;): ShAHEER (BRI BH &%)
PWu: BEHR (SR E) | (FRI R EEW)

»p: (BUBERBLR) %HaEHRK, spatial autoregressive coefficient
»>0: (BBETR) #MaM2RE: spatial autocorrelation coefficient
>y : (:Fiﬂﬁm) i BHRERE: spatial autocorrelation coefficient
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— (5) WEEHFEMER: W TOLSE MBS AR %

O Z R BEFFEITNARBREFFHHTLR:
O AR R BN (spatial externality) : WY

D1 4p A= i 388 H 80 (spatial spillover): WX

E%ﬁ&gmmﬂjM(omission of variables or correlated latent effects):
i

OB &% ¥ (spatial mixed effects): GSAR=SAR+SEM+SDM+SLX

0% i) 7 ik (spatial heterogeneity): GWR
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OThe relationships between different spatial dependence models for
cross-section data

Kelejian—Prucha model

Y= pWY +ai,+ X +u
u=AWu + ¢

Spatial Durbin model

6=0
Manski model
£A=0
|
Vo= pWY 4 ai.+ X8 + WXO + u
u = AWu + ¢
p=0

Y PWY + a4 XG +« WX@ 4

&

Spatial lag model

Y = pWY + ai, +

XB+¢

Spatial Durbin error model

Y =ai, + XB+WXO + u

u AW + ¢

Spatial error model

Y = ar, + Xf + u
u = AWu + ¢

(if 0 =—=pfthen i

=p)

OLS model

Y=+ Xf+e

A=0
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O FEsE —EFE: Waldo Tobler (University of California, Santa

Barbara, UCSB): Everything is related to everything else, but
near things are more related to each other,

OZF RIACEARE: B “FEMH>e” ok “HBMHLR” MEEA LR B g &2
DIRH 41 25 [R] AL -
OZAH4S (linear contiguity) : ZEBchH—4Kkil
OZFH48 (rock contiguity) : Fe—4cEIA]
O%#H4F (bishop contiguity) :3k—A4v&
O5H#48 (queen contiguity) :dk—AmE—4%34

O g 2 AU RS IR SR B UM BR e A — e B B A7 587 o (B0 e R 8
%) : Euclidean Distance (threshold )
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O HNE (FEZAMXNERLE) WERH TR
O g 2 AL A BRI - P 2

W 0 , if dij<lbordij>ub
" lardf, if  Ib<dij<ub

ij !

B TR RS ARG RTINS S B st & 3R
W, = f(6.d, )




o ARV BTS2 MR A R BT R R
O SRR (ERSHHXNEETR) ARNHRR:

01 % [ AL T ) e T A 2
OR4 2 ALE: (R4 aHTie)
QzhbE A : 2GS 28 A28 it A4 48 3 = M AU TR 4
OiEfbZHAE: B HIE R EE A (LeSage and Kelley Pace,2009)
ORI HAE: Wi W,

0l St 2 A T T o
ﬂ%ﬁﬁ'ﬁﬁﬂ'ﬁ: AR, B “HEmpE” , B—MAanl, 2—Me (R)

DA E A HER R et 23R
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O )i+ SR R AL T3 KRR
DU i 25 ) AR A
O (1) el . 3% Sek R SR S iU iR &
O(2) JEZe kA
0% 1] T AR P S A
O0%% [a] - ) ] - A A
O 53 & e 25 Rl - A A
O % [ VAREL R
O =2 [R] e A7 5 PR 2B A
OZ | KR XK (Spatial Granger causal analysis) 43#7
DA A S
O (1) ARSI —M;  (2) —RBIRk
0% R B £ -
O A RAE: (1) (EMEBERAE (M Eairdh) (2) G¥) HEEZHAE;
O% R E RS (1) MBI ARRE; (2) WiEMEE; (3) BiENmtiE

St

O3 (DERUARMTHML);(2) Hifh i (IV/GMM:2SLS); (3) I Hifh it (MCMC)
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>HABEE (FRFZ2FFFH) , T RFHMKRLE, 2014551 7 Sk,

>H kBt (FHAEL2FE: ARRBREDZHER) , FTEARK
22 g ik, 20155F4 F R

>HABERE, (FHHELFF: ATMatlab®Z ASA ), T KFH
pRAE, 20185F8 A H kR,

>HARBEE (FRFEZ2FFANT]: ERFHRERA) , PEARKF R KA,
2018F5 F i B4,

>$§t@—%ﬂ% (AStataF Mt E25%) , TR KFHMKIE, 201554 A

R o

>I§J:§ﬁﬁ\ H LB, (ZRHAZLFF: ZRHKEMEHFE) | FEA
B k2 paat, 20183 A 4 fk.

>R, HAEFFE, (RRKESH: BE, FTEHEEK) , PERAARKF
i pa Ak, 201848 . .



