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ArcGIS2| shape boundary files@| el

[0 ESRI®] ArcGIS 5+ A7)

O

O

JHEA ATl o] &He AmS YFE+= ESRI shapefile?} Maplnfo Interchange
xdio] 7Hg gol FEEFUY, FuldAE HAL Bl o] 8H1 glon FAANANE
T EXIW 07 A8E AFWFL UF
ESRI o] 43
- shape file$l .shp, dBASE file¢! .dbf, index file?] shx & 3712 JL= 74
- o] HY FoA Stata§ AW HAE o|&EHE AL AR et BHd
shpe}t £A42 87 Z3H o] Y= .dbfY

[] STATA module ©]-& ESRI 3}e] W3}

O

O

STATA®I4] ESRI #HAES AHA SR 0|88 4 glom, o]& eixe ¥ AsES
STATAg o2 W3ls)jof g+
o] 9|3l Stata 3JAke] Kevin Crow(2006)¢] 7H¥Hsk ‘shp2dta’ &S o]g3fofF g+
- 5 BES o]gsly] 9dlME Stata 9.1 o]e] wHojofok &4, shpe} .dbfud o]
o] sYsfoF 3
- N BAdlE E2]2 shapefilesell 3t 8= 01, 2008 HHOIEE Bal HTol+
Z(point), A(line) shapefilesol = A& 4= US>
- 5 BES o83l fEiAE Wil “sscinstall shp2dta” & =ste] thtolof g

‘shp2dta” H& w9 4

shp2dta using shpfilename , database(filename) coordinates(filename) ///
replace genid(newvarname) gencentroids(stub)

- database( )= A5 £AARI} LgE o] Qe .dbfE, coordinates( )= FHEHRI}
x3}Eo] 9= shp Y-S 742 A2 Statag AEH-S A8 9§ AR WeA
zE ookt FAY

- genid )= 2 M A9E Yehlle A2 idHTE A & of o]8s)e Aol

gencentroids( )= 2+ A9 F4A HEE A8t x ¢ y & ARsES st7] A%
LA
H

¥ XAIsE W22 =8%(help shp2dta)S Soll &0l HIE



[0 STATA®] shp2dta module-s ©]-83+ ESRI utd o] w3he] 4

O A= spatial econometrics®] o711 Anselin(1988)e] ©]-&3F A5 2, ChioF2]
g9 100079 F=AHY
4 HOVAL) G-I

columbus®] 497}
CRIME), 7}4A50

O A5 ¥g o
- working directory
directoryel] A7+

g INO), Fe71x(A

o skl

1:11

A s ESRI Map mtede] 9}
shag s 4

I, AZE ARE

AgEd P 2005

I3ty A5

working

- ¢d "H:Wspatial analysisWshp2dta"

gencentroids(centroid) genid(nid)

- shp2dta using columbus, database(columbusdb) coordinates(columbusxy) ///

- 54 directoryel 9l& ESRI Map HUES o] &84 M2 A=

directoryell AAstaz}t st A9

¢ A=

o
A

- shp2dta using "H:Wspatial analysisWshp2dtaWcolumbus", ///
database("H:#spatial analysisfspmapttcolumbusdb") ///
coordinates("H:#spatial analysisspmapttcolumbusxy") ///
gencentroids(centroid) genid(nid)

- 2 A9 Database ©l|o|E]e] €AY

Contains data

- describe using "H:#fspatial analysis#shp2dtattcolumbusdb”

obs: 45
vars: 21
size: 4,753
storage display

variable name type format variable label
AREA double %10.0g AREA
PERIMETER double %10.0g PERIMETER
COLUMBUS byte $10.0g COLUMBUS _
COLUMBUS_I byte $10.0g COLUMBUS_I
POLYID byte $10.0g POLYID
NEIG byte $10.0g NEIG
HOVAL double %10.0g HOVAL
INC double %10.0g INC
CRIME double $%10.0g CRIME
OPEN double %10.0g OPEN
PLUMB double %10.0g PLUMB
DISCBD double %10.0g DISCBD
X double %10.0g X
b £ double %10.0g Y
NSA byte $10.0g NSA
NSB byte $10.0g NSB
EW byte $10.0g EW
cp byte $10.0g cp
THOUS int %10.0g THOUS
NEIGNO int $10.0g NEIGNO
_Ip byte $12.0g
Sorted by: _ID




- A& A4¥ coordinate ®lo]E o] ¥

Contains data

- describe using "H:#spatial analysisWshp2dtattcolumbusxy”

obs: 1,245
vars: 3
size: 26,145
storage display value

wvariable name type format label variable label
_Ip byte 312.0g
X double %10.0g

p 4 double %10.0g
Sorted by: _ID

<ZaE3H>

Crow, Kevin. 2006.

“SHP2DTA: Stata module to converts shape boundary files to Stata

datasets” Stata Help Files. URL: http:/f/ideas.repec.org/c/boc/bocode/s456718.html.




Visualization of spatial data using STATA

[] STATA®] ‘spmap’ module 27}
O shp2dta module& o]-&3f Add Stata§ A=E o|-&ste] StataolA =H& 7
3= WS =24 5 7HA 2 spmap module®} tmap moduleS ©]-85= WHY
- user-wrriten &1 spmap-> Maurizio Pisati2007)el 2J3 7/HdE ASRE, o]& o|83}17]
84 Stata 9.2 HZ o] olofof g
- W Stata 8.2 ~ 9.1 WAL 7kl AREAIEHE Maurizio Pisati2005)0] o) de] g
” tmap“olghs BES o83t fARE THTAS AT gl

[0 @A 7+E=(Choropleth maps)2] <
O quantiles methodZ U0 F&3}7]
- T WL default® cdmethod)&AE A &
- clnumber 48 U= quantilese] 5 A3}, feolors =W A, ocolors A%73712)

A 52 Ak Y

- spmap CRIME using "columbuscoor.dta", id(id) /1
cInumber(5) fcolor(GnBu) ocolor(black) osize(medthin) ///
title("49 contiguous neighborhoods in Columbus, Ohio(Anselin 1988)", size(*0.8)) ///
subtitle("Residential Burglaries and Vehicle Thefts" " ", size(*0.8)) ///
legorder(lohi) legstyle(2) legend(ring(1))

49 contiguous neighborhoods in Columbus, Ohio(Anselin 1988)

Residential Burglaries and Vehicle Thefts

39.175053 - 53.710938
53.710938 - 68.892044

178269 - 18.905146
18.905146 - 29.028488
29.028488 - 39.175053




O equal intervals methodZ U0 F+&3}7]

- 99} HU3 g Fo clmethodlegint) A& 712 A5
- o|d A¥E ¥R, 57 FHoE UHAT HEe] Hert o

,E_ggo—aéﬁ

=

% 0| Q0= boxplot2(boxcox), E=H X (stdev), k-means&(kmeans), AFZXIDt

| -

HeIE XZGt= LB (custom), AES 2F HMAlGt=
(}3\1

Bf&H (unique)

S0l

- spmap CRIME using "columbuscoor.dta”, id(id) 11/

clmethod(eqint) clnumber(5) fcolor(GnBu) ocolor(black) osize(medthin)

11/

title("49 contiguous neighborhoods in Columbus, Ohio(Anselin 1988)", size(*0.8)) ///

subtitle("Residential Burglaries and Vehicle Thefts" " ", size(*0.8)) ///

legorder(lohi) legstyle(2) legend(ring(1))

49 contiguous neighborhoods in Columbus, Ohio(Anselin 1988)

Residential Burglaries and Vehicle Thefts

41.406534 - 55.14929

178269 - 13.921023
13.921023 - 27.663779
27.663779 - 41.406534
55.14929 - 68.892044




(J Dot Maps2] <
O point §A4& o]-&3t pointe] EAHES A
- point ¥A<} 3k A x09 yOE F3l Ho HxEE AAs=H, ol A=
shp2dta modules ©]-8& uf AYFH AGFA HEE AHN9 S
- point &4 39 FAQ selectOFA oAM= AAStIA st HES HAE AAT

2= 0lo.
T A=

- spmap CRIME using "columbusxy.dta”, id(nid) fcolor(GnBu) ///
point(x(x_centroid) y(y_centroid) select(keep if inrange(CRIME, 50, 70)) ///
fcolor(red) ocolor(black) osize(medthin)) ///
title("49 contiguous neighborhoods in Columbus, Ohio(Anselin 1988)", size(*0.8)) ///
subtitle("H %|- 20| 50% O|AFQlI X", size(*0.8)) ///
legorder(lohi) legstyle(2) legend(ring(1))

49 contiguous neighborhoods in Columbus, Ohio(Anselin 1988)
HZEI20l 50% 01421 X<

178269 - 20.048504

20,048504 - 34.000835
34,000835 - 48 585487
48,585487 - 68.892044

- spmap NSA using "columbusxy.dta", id(nid) fcolor(white) ///
point(x(x_centroid) y(y_centroid) select(keep if NSA==1) ///
fcolor(red) ocolor(black) osize(medthin)) Y/
title("49 contiguous neighborhoods in Columbus, Ohio(Anselin 1988)", size(*0.8)) ///
subtitle("NSAZ} 191 X|€", size(*0.8)) ///
legorder(lohi) legstyle(2) legend(ring(1))

49 contiguous neighborhoods in Columbus, Ohio(Anselin 1988)
NSAJ} 101 K|}




[J Proportional Symbol Mapse]
O point ¥A-& o]&3te pointe] EAES AT
- YA = dot mape T WHI FY3k, proportional( ) FA ey deviation( )
eSS B3 vg Ao symobol 2718 AstaA s WF4E AAsE AU e

- sspmap using "columbusxy.dta”, id(nid) fcolor(eggshell) ///
point(x(x_centroid) y(y_centroid) proportional(CRIME) ///

fcolor(red) ocolor(black) osize(medthin)) ///
title("49 contiguous neighborhoods in Columbus, Ohio(Anselin 1988)", size(*0.8)) ///

subtitle("®# Z| &0 C{St proportional symbol map", size(*0.8))

49 contiguous neighborhoods in Columbus, Ohio(Anselin 1988)
HZI20i Thet proportional symbol map

- spmap using "columbusxy.dta”, id(nid) fcolor(eggshell) ///
point(x(x_centroid) y(y_centroid) deviation(CRIME) ///
fcolor(red) ocolor(black) osize(medthin)) ///
title("49 contiguous neighborhoods in Columbus, Ohio(Anselin 1988)", size(*0.8)) ///
subtitle("# | 20| 50% O|AQl X| ", size(*0.8))
49 contiguous neighborhoods in Columbus, Ohio(Anselin 1988)

YI2S Yol st EEHNZ HAohs 8y




(] Diagram Mapse] o
- diagram( ) A4S T B
AR std €

o
<
o
=
k
b
ok
rr
E
¥
it

o= d9 #e

o

71

N

- spmap using "columbusxy.dta”, id(nid) fcolor(eggshell) ///
diagram(var(CRIME) x(x_centroid) y(y_centroid) ///
fcolor(red) ocolor(black) osize(medthin)) ///
title("49 contiguous neighborhoods in Columbus, Ohio(Anselin 1988)", size(*0.8)) ///

subtitle("M 2 HZ88 7|FOR Bt XYY HI|L" size(*0.8)

49 contiguous neighborhoods in Columbus, Ohio(Anselin 1988)

I HESS JIEQRE &t NdE HAE

<GraE#D>
Crow, Kevin and William Gould, “How do I graph data onto a map with spmap?” FAQ
page (http:/[www.stata.com/support/faqs/graphics/spmap.html)
Pisati, Maurizio. 2004. “Simple Thematic Mapping,” The Stata Journal 4(4): 361-378.
. 2008. “SPMAP: Stata Module to Visualize Spatial Data.” Stata Help Files
. URL: http://econpapers.repec.org/software/bocbocode/s456812.htm
. 2012. “Exploratory Spatial Data Analysis Using Stata.” 2012 German Stata
Users Group meeting, WZB social Science Research Center, Berlin.



H Spatial Weighting Matrix2| A/4da} 0

=2
(<)

0 2isade) 293 21

O Whittle(1954)¢] 45 7IRte 2, Cliff¢} Ord(1973, 198D+ 4G E
o)

O

HA R ofye}, 49| spatial lagsel= &3 AE5A8S OE F 3
A+

olggt Felel =Y ES ‘Cliff-Ord 28’ &3 H2+=d|, o714 spatial lage AH
HERAE B 715 HHweighted average)= A 2|H

UukAQl F7HAL7] 3] A B 8(spatial autoregressive model)
yiiézwwy’j-i-si, i=1,.,n
i=1

A7NA yE GYRHY) (9] 2EAF, w, = HIEE 71X SMhonstochastic weights) 2

J

o

A ek s, iwﬁyvi% spatial lag} 3t
i=1

99 ¢ BAYHZ VERd B okelst 2
y =0Wy +e
0 Wyo o Wyp-1 Wiy
Y1 Way 0 me -1 Wy 31
y=1:1], W= : : : ; , =] 3
Yn Wy —1,1 wn*l,? 0 wn*l,n En
Wn1 W2 e Wpop—1 0

olgg s E-L Tobler(1970)¢] A|2jdt AP “everything is related to
everything else, but near things are more related than distant things“2 ¥Fg3F Zo]2}

PN °
g e

O 27tsyE A<= 913 STATA module=9] vl
O FTAR st FWEPEL YT F Sl STATAS moduleEe A

spatwmat(Pisati, 2001), spwmatrix(Jeanty, 2010), sppacke] 3F module?!
spmat(Drukker, Peng, Prucha and Raciborski, 2011), 12|31 spweightcs(Shehata,
201D & 47FA7} o] s

el 2 WEAEL ofiet o] STATAONA o]& 7hsdt
module3l3tg =), AR 919 moduleS-2
MAAESY] BAA7IHES AT T de A7 A=
Total & moduleg o] AAE ZHolA  ‘spmat’ moduleo] F H

ThR B
4e 4 b

39 73l

N o

_10_



[ CXtE o] S7HEME 2|5t STATA ModuleE2| H| 1]
Diagnostic tests
spatial measures of for spatial spatial spatial
weighting spatial dependence in | model by | model by
matrix autocorrelation OLS ML IV/GMM
Regression
o .spatgsa )
Pisati(2001) .spatwmat .spatdiag .spatreg =
.spatlsa
Jeanty(2010) | .spwmatrix .splagvar .anketest .spmireg -
Drukder, sppack(3t9|R 50| SBHH7|X|F)
Peng,
Prucha,
Raciborski
(2011) .spmat - .spreg .spivreg
Shehata .
(2011) .spweightcs .Spautoreg

O Z7tedE 43 288 91 spmat modules] 5+9 W#Hol Q.

O

spmat moduleo]] ﬁﬂﬂoi 33t

}—o—sgau BT B2 95 JHHOR B

A=

sh9l BeolE

< A VHZE FED F Us

AEVE
'spmat contiguity

‘spmat sum
spmat idistance

‘spmat save ‘Sspmat use

'spmat graph

2

AEXNZHE
spmat dta

‘spmat_import

‘'spmat export

_11_



(0 ‘spmat contiguity’ H#HE o] && A FWIEAHE A
O 93 ZWIEaE-S AA7] YaliA= (Dneighbour criteriong A &lslar oo 2gt
3= AYE ko] spatial neighbours == FZHE QHAS AHoslw, AL
neighbour linksell 7}Fgx& Hodsk= 2941 #AHE AXBivand, Pebesma and

Gomez-Rubio, 2008)

O B ARAS UEE 7 7B FeE oA A

rr o of

Lo Bl [l oot ol el M- Ry B st = S
- Linear Contiguity:= 573

=4 A
#EE AT o) o w12, TG Al W, =0

- Rook Contiguity= F AHe] AAMe] FHH7% ad W,

W, =0%& &
il ishomEQenetiys= el ol Ml = g tamy ik Aol

3
- Queen Contiguity= Rook Contiguity®} Bishop Contiguity<]
[e)

ZAA(binary connectivity)

el e 2 bt s B el b s M e i = R Gt 0l e el i =4

W, =1% &

HAE FEH=E F A9

@ "ol ZANEE FREHE w; =1, IFA ¥ W, =00 7

< spatial binary contiguity matrix A3A%9] v >

<Linear> <Rook> <Bishop>

0| 0| O TRV BN R ) I HECR o 1 KK
A Ol il Ol 0f 0| O
0| 0| O Qo 1 4 KO 8 it

=4 A¥Ad. A9E. 9785(2003), p.69.

O ¥u¥rz o2 Rook Contiguity?t Queen Contiguity ol 7FF ®o] FLHH,

‘spmat contiguity” @ ojollA= A4 Wi o] defaultyd

< olRAZ Yol Afolof u}E FHAMFB Blw: Rook Queen >

<Rook Contiguity> <Queen Contiguity>

_12_



O ol #4S 3] AAY binary contiguity X753 EL IR o] &3l b=
459 4] gol4dS 98 A Fsknormalization)ste] o]-&sk=t], A
37kA] #Ho] 7P @o] -8 (Kelejian and Prucha, 2010)

[ e £y
-27t7tEsE 0| 2t go| Bo 2 | -binary contiguity B CHA
2t 2ol UASS Lito] HASt | WHOXT HHE YRwze
A7|l= Y HiCHE 2 HEo| =

row-

normalization - =
SHAS WO (i,5) R A -SUAZZM0IM 7H O] &8

- L HiHH

-S| 2t dHo| B+ Z | -binary contiguity MHEL CHE

Z|chgtat 2F 2ol o= B It | WY Pt Fdd g4
=) of drizt| ciddZEO| &

minmax-

normalization

-S7EEWEo| IR 2 nQZt | -binary contiguity @2 CfA
O L0 EagA|Z|e 2 | WENE BHotEl HadE Al
spectral- iy Eol &
normalization | -&&twel (i,j)HK| A
1;:.7: wi;/ v
;W@ Wol 7hg 2 14t
- F7EsE e 3 WHOZ row-normalizatione] 71 ol &1 9o}
BaEo] Mg A0] el Tek BACI 7F BRSPS Fask )
(A) 7t FAAD) ol wH= FaFo] et Bt ofle), 7t AHo] Hf3ta A=

A 915 FAIsHA 2 (Elhorst, 2013)
- o]Z <I3}| Kelejian and Prucha(2010)= row-normalization -2 ©]-8317] $six=

o]27x Huwrxgo] Q. o]Ao] ¢S A= minmax-normalizationo] Lt
spectral-normalization *¥'H-& o] §& A& Azt

_13_



JIH ItsqEe] 44 9 A vl
- ¥#E-(D2 binary contiguity 37tedEE AdstEe AL, 5 WHAE A
83}710) kAl stata memoryo] ‘columbusdb.dta’ = LA TIOlES WA Bl otof

i
atH, & dolHole idl ) Fdd AR A9S Uehls "ok
‘nd” 2 AA)7F TFEH lojof &

Aol A=

- =3, BHE-DA  ‘using” Boll AR HolElE kA ‘shpdta’ EES F
AT 4 A Hmrt 7158 ARolH, £AUolE et HEH Y RF 2

working directoryel]l £0]9)7] tj&o] Bxo Zr HE2E AA3}A
- HEE-QE A2 44" TP ‘spweightlspmat’ 2] ¥,
AABESE  Aolx, WHHE-

01O
wva

Bt 5o 8.9
(3= ‘spweightl.spmat’ F3t7tEE

i B8E HelrEs 9 7

FEE-We vEgd dAZ AZE FsWE S spmate]t= ﬂ%‘ﬂi disckell
ARIEE & Z 0= using o] Fol AL HIHE AP oH, FF 5 PP
‘spmat use weight using nspweightl.spmat’ 53 e HHES 53| E}/‘l R E
Y & F 93
BHEE-0O R YAZ AFE FWHEFE L disckoll txt FLE ARIES
gt Ao = using o] %o AAE gdHE AFF

- use columbusdb.dta, clear

- spmat contiguity spweightl using columbusxy, id(nid) replace

- spmat summarize spweightl

Summary of spatial-weighting object spweightl

Matrix Description

Dimensions 49 x 49

Stored as 49 x 49

Values

min
min>0

mean

0
1
.0982924
5 8

- spmat graph spweightl

204

Rows

494

Columns
10 2 30 40

- spmat save spweightl using nspweight.spmat

- spmat export spweightl ///

using "H:¥spatial analysisWspatial weighting matrix#spweight_1.txt",

replace

_14_




- HHE-0FE HWHEE-Q®S 27 binary contiguity 3X7FE@Ho]  opd
row—nonnahzatlon minmax-normalization, ~18]3 spectral-normalization ®*Ho.2
A7 & 27 txt AR A= & 29

- diskoll A= txtod

1o dof AAS|um 47 Ars WPel we B FhE
Yo AHE AL AT 4

i&
o

- * row-normalized matrix
- spmat contiguity spweight2 using columbusxy, id(nid) replace normalize(row)

- spmat export spweight2 using spweight_2.txt, replace L (6)

49

10 5@ 000000000000000000000D
2 33333333 D 333333333333333 .333333333333333 0 0 0 O (
3 .25 0 .25 .25 000000000000DD
4025 250 .25 0 D .25 D D D D D oo0o0O0OO0OO0O0O0OO0O0O0OO
500 .125 .12560 .1250 .125 ,1250 .125000 .125 .125 000
60000 .5 D 0 D .5 D 0 D D 0 D U U pgoooOOOOOOOOOD
7000000 00. 50000000000000
8000 . 155555555555557 ISESEBBSBEEEEE? 0 .166666666666667 O (
90000 .125 125000 .1250000 .12550000 .1250 .125

* min-max matrix
- spmat contiguity spweight3 using columbusxy, id(nid) replace normalize(minmax)
- spmat export spweight3 using spweight_3.txt, replace (7)

* spectral-normalied matrix
- spmat contiguity spweight4 using columbusxy, id(nid) replace normalize(spectral)
- spmat export spweight4 using spweight_4.txt, replace (8)

g

0. 15329'?'?'?244915] 18329'?’7'72449]51 0183%

15329777244915 153297772449151 D 16325

0 TATE1 . 163297772449161 O .16
00 . 153297772449151 . 163297772449161 0 .1
0000 .163297772449161 0 0 0 .163297772
0000000 .163237772449161 0 0 0 . 163
0 0 0 .163297772449161 . 163297772449161 O
0000 .163297772449161 . 163297772449161

WoO--1mUE=or—T

_15_



- O3l AAE HEEES W0 S8 A% spectral-normalized ¥7H7HE
gdo] AT HFe AENRY] T ALY

- o]& 93l WA binary contiguity 37 E S stata HoJE|Z B ok sl=H], o]
Aol spweight_l.txt 40101]/&1 AY,E Yepfs AWA 9 49 A &
nspweight_Ltxt2 A3 & ARg3l9 S

- infile al-a49 using nspweight_Ll.txt, clear // text LS stata®A EH 27|

- mkmat al-a49, matrix(spectral) // stata H|O|E{E matrix2 Bt=7|

- matrix symeigen X lambda = spectral //matrix2| 1 QZf2 Bt=7|

- matrix list lambda // matrix@| 183t =QI35}7|

lambda(l,49]
el e2 e3 ed es e6 &7 es es e10 e11 e12
r1 [ 6.1237822 5.0695208 4.3436946 3.9672266  3.4259231  3.2691997 2.8101323  2.6677192  2.3095614  2.0068857 1.6370489  1.3774978

e13 e1s e1s el6 e17 ele e19 e20 e21 e22 e23 e24
r1 1.221683 1.0466855 .90281145  .62557238  .50045296 .1621447  .08892515  .08698807 -.20031203 -.2626006 -.41511209 -.54050958
225 =26 227 e28 e29 e30 es1 e32 e33 e3¢ e35 e36
rl -.70032595 -.74009963 -.B4673902 -1 -1.0187739 -1.0426076 -1.0809601 -1.1303779 -1.281979 -1.3823748 -1.5393355 -1.6573691
237 ese e3g 240 ed1 242 243 ed4 eds 246 247 edg
rl -1.6631141 -1.7304448 -1.8393856 -1.9195996 -2 -2.0232245 -2.0902508 -2.1948291 -2.3339655 -2.431431 -2.555971 -2.8958342
eq9
r1 -3.1259285

* 7b% 2 1Q3tel 612378222 12 Lp0| 10| BHE2-(8)0] Zmo| S| ol
- display 1/6.1237822
.16329777

0. IE 97772449181 153297772449151 ooo

0~ 479 16328

153297772449151 153297772449151 D 1632¢
TASTh1 . 163297772449161 0 . 16:
153297772449151 .163297772449161 0 .1
00 .163297772449i61 0 0 0 . 163297772
00000 .163297772449161 00 0 .163
0 .163297772443161 . 163297772449161 O
0 0 .163297772443161 . 163297772443161

_16_



n Measures of Global Spatial Autocorrelation

O @AYZolgt e shte] BHozRE dde daso| 4EH, 1 2

1 M
O

O

@A A sl FLs A AOR HFPE fvisk, GBI A7)
A T Aol e SHRZS T AN olgshe TE AG JEAGOE
QI8 JaFE W=the g Y(Pfeiffer et al., 2008)

webd A9 IR A ATAGY BT Sarea wiits)e] £ Fol
2 Zdmeighborhoode] ZHET FA B H=E Ude] EE: 72 o3
AFH oz S 2

AN

oran®| M2 AT FBAF 1
A7 ISR S EHY A5 Moran] = FE4 7

st S8k Abele] FAMI& S (Moran, 1948)

tlo

g

RER

s
2

=2
T

J= E fvzlz jv:1 WHZZ ooeeeeeeeereeeeseeenersee (Al-1)
Soma

71w, e AR () tid IEdE we diely, z = v,— YEA

vie Ad o BAMS vE TE A4 Adel 0@ vel WFe yepd 18w

So=21 21 ; B my=3] 2 /N2 HH

192 FA7)18e] floke AF7HE stolA ol tigh Z1digke obefo] (4]-2)¢t

o

M

E(D)=—1/(N—1) eeeererreremenmreeseniniiannns (Al-2)

ToRt 097> E(D)], My A4 Bxs F2Q AR ES
Zr A oA yEee a3 FHHoE AHI AY9 v fAR

— o X
o
H-U\l

O
rlr
sl
o
lo
=)
w
=
)
it
N
N
N
8
g?é
o
)
O
(2
~
A\
&
L
rE
4
~
1o
2
2

P1dde Ze AR 74 AY oA vES X FF
Y3 o8 Aol sve A

ol 9] (A]-3)3} o] gkell 71xsk=t, 9F 2 71tigk E()e] xolE ro] &
Kl sd()E e AL, sd(1)v &E3} 7H¥(randomization assumption)stol] 4]
A7 &l olEd 7Pge T v FAILHeE AFFEEE wE(Anselin,
1995).

[0 Az od ML 2
o
ofd
Y
N

O

[40 rlr

o e A
LT}
D)

i)

Lo

fo

fe i

(

M e

p-4i}

_IZEW) . Al
T () LAl
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[0 Gearye] 193 FA73BAT ¢
O Geary(1954)7}F Atd A o= b9 (¥-4S ©E
Z INzlz ;v:1 wij(Zi_Zj)
2NSmy
- AYE IRA7 G /v AFIHE stollA o] ZHigke 1
- Moran®] r¢hH= 2d o7} 120 3™(c > 1), 3Fye A4 2x
i Aesi Rt Hn g o) eo e lion] S d v Lokt o) b

N

u rlr

k)

O AT ¢ JA FEL ofgfe] (A-5HF Zo] kol 728 & 11 7k 19
Zpo)E o] FFHAQ sd(0) B i ALE, sd(e)E &3 7H4(randomization
assumption)stell A Al4kE7] o], ol 7PEE B3l o v HEHoE AFEEE
w-E(Anselin, 1995)

O Geary$} Orde] A=A Fzt7

&

ox
Ao
N

0O 99 F Afo= tha e A9E FA/ABO R Getiset Ord(1992)7} A okah
G ot (A-6)& T3l =d
G= M .................................... (21-6)

2l ins 1Y
-ve %Y #HE JHE F A3, w,E w, =09 HEESE g olitsdE
(nonstandardized symmetric binary weights matrix)e] 945 Jepd

O AYH A He] ke ATV stolld @9 ZIdigke oo (A-N3} 22w,
GE Y#HEQ AAAHA T d“(spatlal clustering)& &3t ZoE oA
£ 2o 2 34g

T

- ¢7F 71UgEY I9d, 3ol =2 w3 E(high-values clusters)o] B2 Al I3t
A7V HE ZEE Uehd
- ¥, JloigE Athd, AAQ IAAERE das o, Fol ¥ #3E

(low-values clusters)©] ?%% A5 =g
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O SHAIRE @ YAl F2L ofefe] (4-8)3} 2ol gt 71zst, ¢oF 11 7Itigke] 2
ol EFUA sd(G)E e AOE, & ATHOE FFEELE &
G=E(G) Al
Za = sd(Q) (A1-8)
[] STATA®] ‘spatgsa’ modules ©]&3t AGA FHA7| LA F 4t&

O H&H<e eWts

AaME HAFA,
memoryoﬂ HAZ AAE o] lofof g+

ol e FIATGB/A T Aol
- Pisati(200D)7} 7W&3t “‘spatgsa’ module-g ©]-&3le] A Z
‘spatwmat’ moduleS &3 TIPS A o]A0]

40 &M Y Z=S G220t 0IZdi0F &
- olo] <A ‘spmat’ moduleS E& AAIY IXIEAE S binary contiguity
matrix®} minmax-normalized matrixell Al A <l AHFE Yehls +5 2HAsta A
e swm_nst.dta, $4}+= swm_st.dta 5 STATA AE2 W3S F ALE
- £3), “spatwmat’ modulee] 7H T e BAYE FURERE ol 83A Be S
e Fg2o HEGE ol 8st] AAH oz dHPE S AHED F o= AY
/* spatwmat module2 O|83}0] 37§9| S7tXt7| Mtz My */
* binary contiguity matrix
- spatwmat using swm_nst.dta, name(BW)
* row-normalized spatial weighting matrix
- spatwmat using swm_nst.dta, name(RSW) standardize
* spectral-normalized spatial weighting matrix
- spatwmat using swm_st.dta, name(MMSW)
- AN FPPBACE LE] HIAE BUADA ST SYAIHE dolof
of sl=tl, & 4 A o83 ‘columbusdb.dta’ & 283
- kel o O—Er%% CRIME, INC, HOVAL % 37i¢] ®i<l tia) 4= g3tx7)g
ATE FEES T ALE, 974 W45H°]C & AL bgE Agsde 2 Gearyst

Orde] G

L__
.

SN 714 @2 binary matrixedof gth= A

- use columbusdb, clear

- spatgsa CRIME INC HOVAL, weight(BW) moran geary go
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<20 A AHH>

Measures of global spatial auntocorrelation

Weights matrix

Name: BW
Type: Imported (binary)
Row-standardized: No

Moran's I

Variables I E(I) sd(I) z p-value¥®

CRIME 0.515 -0.021 0.086 6.212 0.000
INC 0.412 -0.021 0.085 -102 0.000
HOVAL 0.221 -0.021 0.084 2.870 0.002

&}

Geary's c

Variables fa3 E (c) =d(c) Zz p-value*®

CRIME 0.592 1.000 0.108 -3.795 0.000
INC 0.714 1.000 0.130 -2.200 0.014
HOVAL 0.789 1.000 0.137' =1.539 0.062

Getis & Crd's G

Variables G E(G) =d (G) 2 p-value*

CRIME 0.128 0.100 0.006 4.638 0.000
INC 0.100 0.100 0.005 -0.067 0.473
HCOVAL 0.058 0.100 0.006 -0.311 0.378

*1-tail test

- THeF Gearyel Ordel GE AtEsi=dl o Aqsld ssdE S
S3 28 error WAAES v #

- spatgsa CRIME INC HOVAL, weight(MMSW) go
Spatial weights in matrix MMSW are not binary.
To compute Getis and Ord's G you must use a
non-standardized bin

v weights matrix

— 20 —




- O e Ee 80 mE AHF FAERATY] Fe] Aolg vlue
ZQ1H), row-normalized matrixs A-g3S wvt Aty BF LS gE A&
A

g 1
.0__9_01-/‘2)\_0_
"= 2 =1

<binary contiguity matrix &-&A[> <spectral-normalized matrix &-&A[>

Moran's I Moran's I

Variables T Variables I
CRIME 0.515 CRIME 0.515
INC 0.412 INC 0.412
HOVAL 0.221 HOVAL 0.221

Geary's c Geary's c

" Variables c
Variables c

CRIME 0.592
INC 0.714
HOVAL 0.789

CRIME 0.592
INC 0.714
HOVAL 0.789

Measures of global spatial autocorrelation

Weights matrix

Name: MMSW
Type: Imported (non-binary)
Row-standardized: No

M n's I 1 ¥ H
- <mimmax-normalized matrix MZA|>
Variables I E(I) =d(I) z p-value*
CRIME 0.515 -0.021 0.086 6.212 0.000
INC 0.412 -0.021 0.085 5.102 0.000
HOVAL 0.221 -0.021 0.084 2.870 0.002

Geary's c

Variables c E(c) sd(c) z p-value#*

CRIME 0.592 1.000 0.108 -3.795 0.000
INC .714 1.000 0.130 -2.200 0.014
HOVAL 0.789 1.000 0.137 -1.538 0.062

o

*1-tail test

Moran's T <row-normalized matrix H-&A|>

Variables I

CRIME 0.500
INC 0.416
HOVAL 0.180

Geary's c

Variables c

CRIME 0.541
INC
HOVAL 0.806

o
o
<)
o




GaEsd>

Anselin, L. 1995. “Local indicators of spatial association-LISA.” Geographical Analysis 27:
93-115.

Pfeier, D., Robinson, T., Stevenson, M., Stevens, K., Rogers, D. and A. Clements. 2008.
Spatial Analysis in Epidemiology. Oxford: Oxford University Press.

Pisati, M. 2001. sgl62: Tools for spatial data analysis. Stata Technical Bulletin 60: 21-7.
College Station, TX: Stata Press.

. 2012. “Exploratory Spatial Data Analysis Using Stata.” 2012 German Stata Users

Group meeting, WZB social Science Research Center, Berlin.
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H Measures of Local Spatial Autocorrelation

K-
B, o
X
8 f
mln
N
2
o
>
o,
i
rr
o
o
ox "
mlo
bz
o
k
a2
rr
N
N
i
dot
o
U]
4

0 93 27/ ABAGFES] vlw
O Moral®] AE# FZHA7\BASF |

v -
sfd y} Y
- 99 HellA o, = 4 B‘bJP o} HE v ®E 4X}°IE% 53] o714 Fosfiof &
AL AGZ FATVIBASS 22l “row-normalized spatial weights matrix“7} A&
Ao AY

- TR A o] A9 IRV BATTE Z1RGES G- > B(7)], o1 A
g 7t Ayl dE o9 AR AYEER S8R9 dSS  JERd(positive
autocorrelation)

a) 2t (y—y)>001H, r,E "hot spot'Olet &
b) 2tet (y—y)<00I®, r,E "cold spot'0l2t:) &

- WHeF A 9 AHH FATVFBASFE 1A ET Al < E(7)] oA AY
r7b MFyel dis] 9 & AYER R U JEHnegative spatial
autocorrelation)

O Getis¢t Ord®] A9% FNA7VFBAT 6% 6

N
Zw,-‘,-y‘,
== (i = §)
Eyj
i=1
N
leu?/.;
¥ =
G =%

-9 F B Aol FWHEAL Al GAAE w, =00l W, 6=
w; =190 Fo1g dert I+
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- SR, P BE A A

SR

L7

AVEBATA ¢ "RVHAR ZA A )1ER

A (positive spatial autocorrelation)¥+S e

a) G >EG) = ¢ > EG)

b) ¢, < E(G) E&=

(] STATA®] “spatlsa’ moduleS ©]-&3F ==
O Moran 7+ row-normalized matrixg o] &

AT A

- Z-test(F=7H A Yol

& < Be)

so) AzelA folulg A

Y A2, X,
Y H2, N,

positive spatial autocorrelation Holi J=AE
3 AGH 7S vl A hot spot T cold spot oS AA

r,= “hot spot”’S LIEIEH

= “cold spot”S LIEHH

Weights matrix

- spatlsa CRIME, weight(RSW) moran

Name: RSW

Row-standardized: Yes

Type: Imported (binary)

Moran's Ii (CRIME)

Location 1i E(Ii) sd(Ii) z p-value*

1 0.737 -0.021 0.691 1.097 0.136

2 0.529 -0.021 ©0.558 0.985 0.162

3 0.094 -0.021 0.478 0.240 0.405

4 0.005 -0.021 0.478 0.054 0.479

5 0.304 -0.021 0.323 1.006 0.157 pegative

6 | -0.182 -0.021 0.691 -0.233 0.408 Spatial autocorrelation
[7 ] -1.861 -0.021 ©0.478 -3.850 0.000 |

8 0.077 -0.021 0.381 0.255 0.399

9 | -0.031 -0.021 0.323 -0.030 0.488 positive

10 0.040 -0.021 0.478 0.128 0.449 spatial autocorrelation
[2 1.458 -0.021 0.423 3.498 0.000

12 0.639 -0.021 0.381 1.730 0.042 y11(62-3)7f 3(35.1) 2 Ck
13 0.125 -0.021 0.478 0.306 0.380 37| [J20f Hot Spot
14 0.615 -0.021 0.381 1.667 0.048

15 0.735 -0.021 _0.381  1.981 _ 0.024 ..

16 1.239 -0.021  0.323 3.904  0.000| pos't'\lle lati
T7 [ —0.106 —0.021 0.558 —0.156 0.4ss SPatal autocorrelation
18 0.517 -0.021 ©0.478 1.126 0.130 =

19 | 0.800 -0.021 0.558 1.471 0.071 1/1[;(54-8)z||' y(35.1) EL Tt
20 0.341 -0.021 0.281 1.287 0.099 37| W0l Hot Spot

- olst Aef -
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olgldt AxE ¥ u JMFHSE AN 98] graph F4E& B3| Morar
Scatterplot& A A1 gk

- ol W EANA symbol( ) ¥4 ZF AHES YEhle= BHOZ po] opd, id( |
AT A idE vkE 73 AY idE°] scatterplotell Ve

- & BHdAE AdeAst idt LA & o 593 AHAE HAF

- spatlsa CRIME, weight(RSW) moran graph(moran) symbol(n)

O AR Fo)AF= o Yol FAHSE Fon|g AHEUA & F 7] wZol
Pisati(2012)7} #|-&-3F STATA-® ‘genmsp’ program= o]-&3}d o}zfo} 22
- genmsp Z208e AYPAIE, A &45HE  ‘columbusdb.dta’ wlolEfe] njA|E]
B30 std CRIME, Wstd_CRIME, zval CRIME, pval_CRIVE, msp_CRIVE 5 574¢] Al2¢
F7F AREE AT F IS
- °l HEES o]838)|4 STATAY scatterplotS 18] B olE o] g8 Jehd AY

- do "genmsp.do"
- DRI MY ZAn 4 -

- genmsp CRIME, w(RSW)

- graph twoway ///
(scatter Wstd_CRIME std_CRIME if pval_CRIME >=0.05, ///
msymbol(i) mlabel(nid) mlabsize(*0.6) mlabpos(c)) ///
(scatter Wstd_CRIME std_CRIME if pval_CRIME <0.05, ///
msymbol(i) mlabel(nid) mlabsize(*0.6) mlabpos(c)) ///
(Ifit Wstd_CRIME std_CRIME), ///
yline(0, Ipattern(--)) xline(0, Ipattern(--)) ///
xlabel(-2(1)2, labsize(*0.8)) xtitle("{it:z}") ///
ylabel(-1(1)1, labsize(*0.8) angle(0)) ytitle("{it:Wz}") legend(off) scheme(slcolor)
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<9lo| Zit Al&>

Lo
O T 919 ARES mapoE UEhd ACE, mape %A shp2dtalA AHE
219 =2 o]l ‘columbusxy.dta’ E ©]-&3

- ol o] WEEANAM F4 x( )9} y( )& columbusxy.dtazt obd columbusdb.dtacl Z =]

o Y= FUY AEE ehy

- spatlsa CRIME, weight(RSW) moran graph(moran) ///
map(columbusxy.dta) x(x_centroid) y(y_centroid)
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O olA& A spmap REE ©]-&3lA cluster mapoz2 YeERHH ofef o} s

- spmap msp_CRIME using "columbusxy.dta”, id(nid) ///
cImethod(unique) fcolor(blue red*0.2 red) ocolor(black) osize(medthin) ///
title("49 contiguous neighborhoods in Columbus, Ohio(Anselin 1988)", size(*0.8)) ///
subtitle("Moran's Local Index", size(*0.8)) ///
legorder(lohi) legstyle(2) legend(ring(1))

49 contiguous neighborhoods in Columbus, Ohio(Anselin 1988)
Moran's Local Index

W oo
O cow=gn
Bl =gneign
[ mocees

_27_




Linear Spatial Dependence Models
for Cross-Section Data

]
ok
)
X
ot
o
>
of Lo
td
oflt
fo
()

O z7]9& Anseline] 19881 dell #3tsk  “spatial econometrics: methods and
models” o|&h= A Aol|A] AAZ spatial lag =& =+ spatial error ¥ 5419
243 o] % Anselind} 555(1996)° ojs ¥ robust LM(Lagrange Multipiler)
Ao oJal spatial lag =& = spatial error R3] ik AAAAY 5SS Falo=
ATE S

O ©]% 2007:dol Harry Kelejiano] A|1x} Al A-&-1HA @73 #18k3](World Conference of
the Spatial Econometrics Association)el 4] WA 528 a3l o x}ghe] A& 2kg
FAE BT Ik BHEFS AU, olF o7 olgor EEH HIZHA

gl %o

0 30AFAAT 239 55
O It A ARYGS 4

Y=o+ XB+e

O Uit AFPFARY 2FANE 7 e IHAY F52-83
- Dependent variable y of unit 4 <>  Dependent variable y of unit B
- Independent variable 2 of unit B <>  Dependent variable y of unit 4
- Error term « of unit 4 < Error term v of unit B

O 37HA 9] dazrgdto] x3H ¢ 3. General nesting spatial model
Y=6WY+a,y+ X3+ WX0+u
u=AWu+e

- Wy BEwss] yaHel AsReas mxt SPvse) UKl FeRteas),
maE 08 BARe) nde e 4548 ERE ehd
- 227 ol REe olejd Auago] g wgEU] G ofeeh 2ol U

LI
4»
;2
dlo
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[apon o] eoeds

Iy =n

n+gxmM+oy + “w= g

(PPN 302357 TgInNG Eneds
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X8
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[apow mrgingy enedg

Y

—

s gy + YW+ IMe= 4
[Fpour duf enedg

ERR T
n+ gy + Yo+ L= A
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(=t

FHUAY =1
negrM gy ¢ Ve ame= 1

[apotw pereds Funsau (e
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]

X];ﬁ

O

1o
g2 o

FTAPAAN RS et
gord, 1 ARE AT

A2 olzlo] WY ARY 5

.ﬁl

SIche

1A spillover effect7}

& 3direct effect)e} 7HH &3Hindirect or spillover effect)e] &

o

& A AW o] FEAgEE 183
EAse7HE =dsseu

LeSage”} 20091 A A1 “Introduction to

Spatial Econometrics“olA =23 vl )&

O 9]¢ general nesting spatial model(¢]3} GNS)-& ofeje} Zo] AFHE F U

- 919 g Bz gewt ge Yo 5HE 80K &

of

Y=U—-6W) "(XB+ WX0)+ R
- el RE 5P 0AFE BE ek
- RHA SR B 1RE g9l v vel ZIdigke] A =dkeesdE(matrix
partial derivatives)2 &3} 2] Yebd 5 Ql3(Elhorst, 2013)
0B 0B
9B(Y) 2E(V)| 33?11. ‘91:Nk
oLy, AT B 6E(yN) BE(yN)
oy, o
Br wyob; wy 5O},
= (I—sw) ! w0}, Br w0},
wyib, Wyl Br

olo.
=1

1) E& S2UAS AHHSL BHEls HE SHANAS =S80 OfLlet
CIE SRl BSX5H=2| HEE I} 18!]5 AQ_.E_, &S XH= direct effectetd
ol =XE indirect effectetl &
= & LsdEo [(f2AMHo BE A= direct effectS HIUI2ANHS 2=
AALE2 indirect effectE LIEIHH

= [Oetd 2= HItHZA JALAE0] 02 B2, = 6=00112 ¢9,=02 M
indirect effect= &=MoIAl &3

2) E29 M2 [I2 24HUAY 2 direct effect? indirect effectdt CIS

= 5=0 M HEUy—ow) ' O

direct effect=0|
= §=0 del(E=) 9, =02 [,
CtRE 2 OHE &0t ofLiet €

20l indirect effect

AR et

HE wel BIN
= S4eR0 Oet OS

IRAASO| BACSE2 [12)] [0
o=
B (7, — W) 2 HIHARASO| 24

2EAS0| 2 Ct27]

EAHREZ
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3) 6,0 [ LMdt= 2t SME local effectset) ot0, s=02 @0f &

Mol= 28 S E global effectsery) &
= BZOE#BO B w, It 001 OtLIH y,0fl CHoH & S92 OIRSRISO
o8t ¢, 0 EtD SUNSHEO| A w, It 001 4,0l CHK

24ot= 220171 W20 global effectsct) &

Gt §=00/11

Z Mo,
=

o/ft o0 BTV EXSH %I W0 local

A, —ow) = =02 M 02!

t22 OIZHATY =otkl @2 EF-‘?—IOH/\-I

9, =02 [l global effect2t local effectE

- o]ol| Lesage9} Pace(2009)= ¢ 3

ez A avel HHEN}L DEtA olE
Z.* B9 KGo] yAolw, =AW} pAY
o2 RIF= Aol oHL & Yo

12
N

do| A YA ES] HFS direct effectZ, vlthzt

LB & v 29| FEo g B+ indirect effectz B Z1E At

25l STATA Module®] vl
23 module A fol|A] AbwE
TUA LA =¥

Hsh ol @A7HA ther
242 9% moduled ofeish 2E

Diagnostic tests
spatial measures of for spatial spatial spatial
weighting spatial dependence in | model by | model by
matrix autocorrelation OoLS ML IV/GMM
Regression
L .Spatgsa .
Pisati(2001) .spatwmat .spatdiag .spatreg -
.spatlsa
Jeanty(2010) | .spwmatrix .splagvar .anketest .spmlreg -
Drukker, N - L
Peng, sppack(Stel 2 &2 SEIH7|X|F)
Prucha,
Raciborski ;
.spmat - spre .Spivre
(2011) p preg pivreg
Shehata spweightcs spautore
(2011) -spweig -Sp g
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- ofgfjo] RYPEL /MEEA 10de] @4 A moduleFE] FHIe Al&aA Julo|EXE
module7bA] - ThFSH

- A9 A zhERE WA ANE Hle} o] Ho] Aaede T ¥}
e BEE7IA B4 & Qe REL o|FHE9 w74 8A<¢l Emad Abd Elmessih

Shehata(2011)o] ¥+=  “spautoreg’ moduleo] F¥&tH, Z7PHaE AHEsto] A A 8|

T+ module GA| o]Zlo] frdste] HejAo] H

E£3] Shehatay A AAIStRE ] TAAA S A&H 02 WYste modules 2011

ARE dA7A A& FA/RGst Q7] el 8480 o At sl

[] STATA®] ‘spautoreg’ moduleS ©] &3+ FHAFHA SR HA
O Shehata(2011)¢] ‘spautoreg’ moduleg ©]-&3tol|l Sl F 714 "whyo] Ql&=dl, 17}
M FZHs3E AA module]  ‘spweightcs’ & o] &34 IS HE LS
Mz AAFsEAY 7]E0l B8E FHEAEE o8k WEY

o
spmat modulec]y} GeoDagles F& —g—ﬂﬁ‘—@'iilagi% %8]1 AL 4

- olgigt By o & <3| spautoreg’ modules ©]-§staAl $HbH spmat module & 53
7180l AT FWHERE S o] 8dte Aol F O fold Ao Aug

- ssc install spautoreg, replace

- use columbusdb.dta, clear

* MLE Spatial Lag Model (SAR)

spautoreg CRIME INC HOVAL, wmfile(swm_nst) model(sar) mfx(lin) //binary contiguity matrix
spautoreg CRIME INC HOVAL, wmfile(swm_nst) model(sar) mfx(lin) stand //row-normalized matrix
spautoreg CRIME INC HOVAL, wmfile(swm_st) model(sar) mfx(lin) //minmax-normalized matrix

* MLE Spatial Error Model (SEM)

spautoreg CRIME INC HOVAL, wmfile(swm_nst) model(sem) mfx(lin) //binary contiguity matrix
spautoreg CRIME INC HOVAL, wmfile(swm_nst) model(sem) mfx(lin) stand //row-normalized matrix
spautoreg CRIME INC HOVAL, wmfile(swm_st) model(sem) mfx(lin) //minmax-normalized matrix

* MLE Spatial Durbin Model (SDM):

spautoreg CRIME INC HOVAL, wmfile(swm_nst) model(sdm) mfx(lin) //binary contiguity matrix
spautoreg CRIME INC HOVAL, wmfile(swm_nst) model(sdm) mfx(lin) stand //row-normalized matrix
spautoreg CRIME INC HOVAL, wmfile(swm_st) model(sdm) mfx(lin) //minmax-normalized matrix
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* MLE Spatial AutoCorrelation Model (SAC):

spautoreg CRIME INC HOVAL, wmfile(swm_nst) model(sac) mfx(lin) //binary contiguity matrix

spautoreg CRIME INC HOVAL, wmfile(swm_nst) model(sac) mfx(lin) stand //row-normalized matrix

spautoreg CRIME INC HOVAL, wmfile(swm_st) model(sac mfx(lin) //minmax-normalized matrix
<GaEHD

Anselin L (1988). Spatial econometrics: methods and models. Kluwer, Dordrecht.

Anselin L, Bera AK, Florax R, Yoon MJ (1996) Simple diagnostic tests for spatial
dependence. Reg Sci Urban Econ 26(1):77-104.

Elhorst, J.P. (2013). Spatial Econometrics: from cross-sectional data to spatial panels.
Springer.

LeSage J.P., Pace RK (2009) Introduction to spatial econometrics. CRC Press, Taylor &
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