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Lab 10

ERSESRSHAOLMNESME (%5 ZBFAO0Z2HA0)

[#B5EE S : Contiguity (Queen)]
1. RIREUE

LISA map
(alpha=0.05, [&% HH, LL, HL, LH)

N

3. Standardized Gi* values
(alpha= @.05, [®43 cluster,

4. HEERLISAMETITFDRIZIE B BYHHERE 7370
(alpha= 0.05, #IEAI HH)
(alpha= 0.05, ¥IE# HH)
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LISA[,1]

LISA[,4]

LISA
= 73
E& &6k TW.nb = poly2nb(TW)
_l_\l : ]
ETART R TW.nb.w = nb2listw(TW.nb,
[ 13y ZE ] LISA = localmoran(old, TW.nb.w,
BEEER ,

alternative = "two.sided"

> LISA l
Ii E.Ii Var.Ii Z.I1 Priz = 0)
220 0.8094220277 -0.025 0.17429168 1.998699187 4.564091e-02
221 0.6620073103 -0.025 0.22386090 1.452018784 1.464964e-01
222 1.3953564727 -0.025 0.17429168 3.402193655 6.684725e-04
223 0.5999538193 -0.025 0.14124553 1.662878712 9.633672e-02
224 1.5232521605 -0.025 0.14124553 4.119593286 3.795417e-05
225 1.3501517812 -0.025 0.17429168 3.293914418 9.880258e-04
226 2.3360250470 -0.025 0.14124553 6.282221450 3.337689e-10
227 -0,0299052525 -0.025 0.08616861 -0.016710399 9.866677e-01
228 0.0003684787 -0.025 0.11764114 0.073963051 9.410398e-01
229 -0.0043165576 -0.025 0.17429168 0.049543250 9.604864e-01
230 -0.0327045528 -0.025 0.06614064 -0.029958028 9.761005e-01
Local Moran’s I Z score P value

LISA[,5]

TW.nb

Gi*

TW.nb.1in =

TW.nb.w.in

Gi

> Gi
[1]
[5]
(9]
[13]
[17]
[21]

poly2nb(TW)

(@

R

B

i I

HY

B
EFx

include.self(TW.nb)

= nb2listw(TW.nb.in)

localG(old, TW.nb.w.1in)

.8911025 1
.7590712 2
.1426438 0.
.4211648 2
.9903472 -0.
.4617826 -1.

T

.7181396
.4905072

.B8866465

2470504

9465509

Z score of Gi*

DD N

4423588 -1.

.5357910
. 3849408
.1209070
.4180649

3367046
6701713

.4823288
. 7080833
.7733190
.9475747
.9960144
. 7999710



LISA

LISA = localmoran(old, TW.nb.w, zero.policy = T, alternative

> LISA

220
221
222
223
224

0
0
1
0
1

Ii
.8094220277
.6620073103
.3953564727
.5999538193
.5232521605

E.I1
-0.025
-0.025
-0.025
-0.025
-0.025

var.Ii
0.17429168
0.22386090
0.17429168
0.14124553
0.14124553

Z.11
1.998699187
1.452018784
3.402193655
1.662878712
4.119593286

alternative

AR - REMMEMRLI(IEHRER)

2
3
4
1

Pr(z > 0)
.282046e-02
.324819e-02
.342363e-04
.816836e-02
.897709e-05

= "two.sided" )

"greater"”

alternative

HMER  2EMNMEHHEE

WD o

Pri(z != 0)

.564091e-02
.464964e-01
.684725e-04
.633672e-02
.795417e-05

LISA = localmoran(old, TW.nb.w, zero.policy=T, alternative ="two.sided")

z = LISA[,4]

p = LISA[,5]

diff = old - mean(old) # HCOLLFIEEH/L
col = c()

col[diff>0 & z>0] = "red" # H-H
col[diff<@ & z>0] = "blue" # L-L

col[p>0.05] = "grey90" # EEE

TW$colI=col

gtm(TW, 'colIl")
+tm_add_legend("fill",labels=c("HH","LL","HL","LH","NS"),
col=c("red","blue","pink","lightblue", "grey9e"))

"two.sided"




Gi*

Gi = localG(old, TW.nb.w.in)
X FIHGiI*HIZ 8

> Gi
[1] 1.8911025 1.7181396 2.5357910 2.4823288
[51 3.7590712 2.4905072 4.3849408 1.7080833
[9] -0.1426438 0.2470504 0.1209070 -1.7733190
[13] 2.4211648 2.8866465 2.4180649 2.9475747

TW$Gi = localG(old,TW.nb.w.in)
TW$colG="grey90"
TW$colG[TW$Gi>=gnorm(.95) ]="red"
qtm(TW, 'colG') l

BonferronifRiE: 1-0.05/n
gnorm(1-0.05) > 1.64
gnorm(1-0.05/10) > 3.09
gnorm(1-0.05/100) - 3.29
gnorm(1-0.05/1000) > 3.89 e
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non-cluster

«  Gi* REBUE

Gi = localG(old, TW.nb.w.in, return_internals

X AL EEERFRIGL*, UKHALE, R

> attr(Gi,"internals")

P o

G EG VG
0.0443024793 0.02439024 1.108689e-04
0.0444890960 0.02439024 1.368440e-04
0.0510906836 0.02439024 1.108689e-04
0.0482406792 0.02439024 9.231537e-05

T)




FDRFX1E

FDREL R

LISA. = localmoran(old, TW.nb.w, zero.policy = T)

p = LISA.[,5]
p.adj = p.adjust(p,"fdr")

TW$colHHfdr="grey90"

TW$colHHfdr[p.adj<0.05 & diff>0]="red"

l Di p;

1 0.00001 0.0010
2 0.00002 0.0010
3 0.00005 0.0017
4 0.0001 0.0025
5 0.0002 0.0040
6 0.0005 0.0083
7 0.001 0.0143
8 0.002 0.0250
9 0.0050 0.0556
10 0.0051 0.0510
11 0.0052 0.0473
12 0.0062 0.0517
13 0.0123 0.0946
14 0.2 1.4 - 1

BREEHEE100fEREAE * a = 0.05

100

p;=PR“7—

1.1¢p-valueBE AR TES
2.} BIE—ERE (FEE)
3. f THEZEEEHE

Caldas de Castro, M., & Singer, B. H. (2006). Controlling ZEEERLE

the false discovery rate: a new application to account for .
multiple and dependent tests in local statistics of spatial https://youtu.be/5bgHT3Gp2le

association. Geographical Analysis, 38(2), 180-208.



https://youtu.be/5bqHT3Gp2W0
https://youtu.be/5bqHT3Gp2W0

Moran’s I
n X X wii(x — X% — %)

I=w ¥(x; — 0)?

Zi=xi=% N XN NjWij X X
==
w Zixi

u WZZZWU
3 J

n Z‘(xi—fy:no'x =(n-1)s2=m—1)s2

> TP.nb=poly2nb(TP)
> TP.nb.w=nb21listw(TP.nb)
> M=moran.test(x,TP.nb.w)
> M$estimate[1]
Moran I statistic
-0.01261841
> TP.nb.M=nb2mat(TP.nb)
> xx=x-mean(x)
> sum(TP.nb.M*(xx%*%t (xx)))/sum(xx”2)
[1] -0.01261841
> sum(TP.nb.M*(xx%*%t (xx)))/(var(xx)*11)
[1] -0.01261841

ﬁzizj' wij(x; — %) (xj — X)
w 2l — x0)?

_ iZiZj wij(x; — X)(xj — %)

I =

o2

w 7
=iz Z L b= (g = %)
Whulyj ™V o o
1
S T
1 1
=Wzizizjwijzj =W2i1i

Local Moran’s I

Ii = ZizWiij
J

Xi—X _
Ii = S—ZZ le(xj —X) = Zizwiij
Jj Jj

> LISA=localmoran(x,TP.nb.w)

> LISA[1]; sum(LISA[,1])/12
[1] ©.005094452 [1] -0.01261841

> z=(x-mean(x))/(sd(x)*sqrt(11/12))

> z[1]*sum(TP.nb.M[1, ]*2z)

[1] ©.005094452

> LISA=localmoran(x,TP.nb.w,mlvar=F)
> LISA[1]

[1] ©.004669914

> z=(x-mean(x))/sd(x)

> z[1]*sum(TP.nb.M[1, ]*2z)

[1] ©.004669914

#3T © ARG E—CRIGERA]
> z*(TP.nb.M%*%z)

P.S.

— \2
X=X 5 Zpwiwiy(x = %)
=== ) wylg—0);si =—— —F——

FA n—1
J#i

> Ix=xx[1]*sum(TP.nb.M[1, ]*xx)

> si2=var(x[-1])*10/11

> 1x/si2

[1] ©.004670523

MR

> xx*(TP.nb.M%*%xx)/ sapply(1:12,
function(i) var(x[-i])*10/11)

Getis-0Ord General G

i X WijXX;

G = JJFI
2 X XiX; J

ignore j#i

(%Wii =0

X X WijXiX; )

2 2 XiXj — i X7

> G=globalG.test(x,TP.nb.w)
> G$estimate[1]
Global G statistic
0.09243927
> G.num=sum(TP.nb.M*(x%*%t(x)))
> G.den=sum(x%*%t(x))-sum(x”"2)
> G.num/G.den
[1] ©.09243927

R package - spdep

e n Yo 2o wij(@ — F)(2; — &)
PP DL i (E = %)
(zi — ) < _
= == — w;i(x; — x)
k=1($k—.‘r)2/(n—1)]=z] Y

localmoran(mlvar=TRUE)

mlvar: values of local Moran's | are reported using
the variance of the variable of interest (sum of
squared deviances over n), but can be reported
as the sample variance, dividing by (n-1) instead

Getis-Ord Gi*
_ Wi

Gr=21"Y"

Getis-0Ord Gi

X WijX;

G; = NES
l Z} xj ]

attr(Gi.,"internals")[,1]

.0862 0.0885 0.0923 0.0868 0.0845
TP.nb.M.in%*%x/sum(x)

.0862 0.0885 0.0923 0.0868 0.0845

OV ® Vv Vv

ZEREBEERAFE
https://youtu.be/gOuFIxk8oFI

14:38 ~ 46:20

>> EHRE
>> FEETE

Gi.=localG(x,TP.nb.w.in,return_internals=T)


https://r-spatial.github.io/spdep/reference/localmoran.html
https://r-spatial.github.io/spdep/reference/localmoran.html
https://r-spatial.github.io/spdep/reference/localmoran.html
https://r-spatial.github.io/spdep/reference/moran.html
https://youtu.be/gOuFIxk8oFI
https://youtu.be/gOuFIxk8oFI

