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1. Fischer and Getis
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3. Rey and Montouri

4. Local Indicators of Spatial Association (LISA)


https://qjerp.ir/article-1-1857-fa.html

[ Downloaded from gjerp.ir on 2026-01-28 |

WWAY leg AB 0 ylonds ouibed 3 Connmny JUw c(g3Lasdl gl 9 B g}y aslilad YA

ﬂaun.b‘}_ins_»aéﬁj‘_fi.g@L&ééu@jﬁ-d@é&d‘ﬂev\»&)}bQ(liLg_)L'SA o)LaT
JERGN Y CPU.- JP NI ETY [ - E R LI P P ALY &M&ws‘ﬂ{

ajfwniuj\alijlivfﬁauﬁp4&}5-3}3-)}\6.»\}3|i;ﬁ¢hﬂa\b.v\5}\>4&‘,§->ﬁ-3

CJJ{‘ ‘_;LLAQ CJ‘MW,JQYJI, Wﬁa\iﬁféb- ).) ce.:‘.: 4;\)\ b (4.;\}... .LaT)_: v\.:LA)Jb

Q—&‘Qy‘}*‘}"-"-‘-’—“‘3)}-‘LSL“JJJOPLWJ‘OL;J}MULMSM@"OBJ“-’)‘-’

1258 o 5 ot 310l oo Al

osliil 3,50 sl asls 5 oI5 wlonl oo LLI 1LY Jsu

ooliwl 8590 sl 5Ll

s

Slaa|

U ol s oz cayd o el @is Rl oY

ylogai g Moran’s I oL
Moran _zs1,

LISA asls

Cl 00g 438> oyl ol (sla Ll
37y 2 e selyd U
Al el 0 olas Ko

€o,l0 0929 oyl !l sl
okt s Shae oy ol L]
wolaidl o Slee L lsl o

€3, 3925 gm0 (slobiwl

@iF Rl Ve e
olnl ot _u—|)a

655l 0529 pac by 092y ololis
Al sl iy e olad
Lo Ll

Godlg> odudy 3979 (ow)

LQQL.M)‘ A.Jl).w MT)Q B ‘SJLQB

;.4::;: 5 CL\I.: .\:—L

ol 3l (s Ozl O gy 5 s L) ookl &) e T3 (slaosls 1 G ol )3

Sl 3 WVENRAY Sl 5 s Ol L &l kT3 it (51 Giosd Sla 093 o

Jald Sleslazwl 55 40 (glaesls PSR J.au: I A¥va-yay Ju. PREG RPN O JO ..\.aT)J

CJL..»IB;» (ﬁl>u‘ e Sl 0 C‘jx’.‘w‘ Q‘J,_:" )LAT ;_,A ‘b.w}: ol G‘J‘ 6\4.5.19...& LsLm;.)L.\a


https://qjerp.ir/article-1-1857-fa.html

[ Downloaded from gjerp.ir on 2026-01-28 |

yva e ol s bew! ol ..\.J)a 259 6nlpb )y

j‘a:\.&.’;.w‘L:}:SLAJ‘JF}LAJQ}e.L:vo:@“&ﬂ\iw‘}iuuji%m):Jﬁydhfﬂ

Ll ok ag5 Geoda 3o

G slaasl £
GOkl 53 6l LaT s slaosls gl 2bdd Siwwasd 55 5 S ol pb Condy oy p sbiie &
el 5 (et ld (nl g o ol mes 2) (U e o 8 o et L dlons 5 05
el o GbLis (ol sl 4 o 5 dcmlous 3 .ol 0l 4515 (V) J st 5> Moran’s
S e Jiles 5 Slgmen 58 a5 55 L5 555 Djl5s e g 45T 55587 (nailate oy 2T
Jols (1) ailate ¢ bl ilond oSS o Sl el 488 plonil adlate o (sladkl OLs
oyl cOlginal (1) adlate (0 5 5l Oliams Ol ijlo Ol 538 001 g8 SOk
Ol by3Te (B3 Ol y3T () ailaie ety 5 4 5SS 5 08 308 (5l 5 Jloma g
35S o Olban Ol I a3l colisle S (F) adlate (Olns S 5 IS cOlmi ¢ Jun)l ¢ g8
Ll Ot 5k 5 Ol 5330 5 0L S Jodi 5 (o5 s 52, Ol 5 (B) adate 5 Ol 55
SLeT candllan 5550 0593 51 (3L Lidw &l 5l Olal HLT 0355 353 50 bl & dllas ol s
Sl e 53 b 4y )5S e (sla el (Y) g 53 ol 0 plesl D18 Ol L Dbl o

el 0 8 Ok 4l eT 3 5 00 lai | b 4l T s

1. Python


https://qjerp.ir/article-1-1857-fa.html

IWAY Lo AB 0 ylonds puibd 3 Connnny Jo cg3Lasdl gowlow 5 b id gl aslilad 1Yo

slad Ko g sal) @395 6 plpl sloasls ¥ Jgon

i (39 4l puw oy OFT RN INC S | PP JUVPIR VY ¥

Jl
Moran's | @lihie cpo slilaie 9,0 hb > cuyre Moran's | glihis o laihie g0 (U

ERYN ofepe -/YYa
- - - - - SIYAA <YM AYYF
[-rvov] ¥+ (A+)
IRY o8 - IYYY
_ - - - - SIYAY YEF O AYYY
[-rve] v (Y2)
-f-v8 NN -IYYY
_ - - - - SIYAY /VEY O AYYA
[-/vav] (YY) (YA)
<Yy -/ ofevF -J-v Ay - IYAY
N VAT SIYVE XYY AYYA
[-/-5A] ¥+ (A+) [-/1vs0] (YY) (Yv)
CYYS o[eNY N EAA o[-0 SATAR
R ARV AN A SIYAY +/¥efF YA
[-/-v:] (YY) (YY) [-/vvY] (Y0) (Vo)
S IYYO /N [0 <IN NN SNPY
R NSV SIYAD -/YVY YA
[-/--A] 9) V%) [-1-90] (o) (Vo)
- IYYY o[- \Y -fvs “IYV- “f-vY “IVEY
./ F9 CAYY <IYNO -/YYO \YAY
[-1-+A] (YY) AD) [-1--¥] (rf) )
NALYY /)0 “[-YA - IYOA NN NATNY
S[OY VAN SIYEY </FFA YA
[-/-v4] (Yv) (YY) [-1--¥] %) (ap)
A NN .Y -/\Af .|V NANAL
R A ARVAN S { SIYEA </FEY\YAY
[-/-vy] (YY) vY) [+7v-] D) *)
BATN -/ lexY /1Ay - 5f AT
N I EEENIY N SIYYO <YYY O AYAD
[-/-¥v] () (A+) [-/-¥1] AV v

[ Downloaded from gjerp.ir on 2026-01-28 |


https://qjerp.ir/article-1-1857-fa.html

[ Downloaded from gjerp.ir on 2026-01-28 |

AR

IRl Lol Lo ol 50 23395 (6 2l U (o) 2

ORI JUMIRPY P

s olwia! b &l ol yo

— Jw
LS
Moran's | @lilaie iy sladlaie 9,0 (G oz cuyo Moran's | glaibie o glaihie g0 U

SAYA e ¥ < IYVA g IVEY
SBY  </\YY SYY SIXYE\YAS

[-1-5¥] ) A+ [-/-+¥] ) )

NAYZ2 [\Y oY IYSA /- £4 SVY
B0 +/VAY SNV LYY AYAY

[-/-v#] () %2} [-/+¥] () D)

AT /3N o oYXV NiAta B J+AY
SFA NEA SIVNY VAT VYAA

[-/-%v] (YY) vY) [-1--5] )) 44p)

<[+ AY [VF /- 0Y -ya- I+ £0 N0
-85 oNA¥ SN+ +I¥AY \YAQ

[-1veA] 1)) &) [-/+-¥] ) )

-+ ¥\ I I+ OA IFNY /- oY Ney
YE Y. SO YAF VYA

[-/von] (YY) (YA) [-/+1] (v *Y)

o[- FY [+\§ Y- IYOF S [o¥Y <[+ YA
AP MY SN YO0 YY)

[-1vye] %) (AY) [-1--0] (Y4) V)

o[- -/ I+ A -IYOY < oYY <[+ AY
.99 JYYY SAYE YEY YAy

[-/vA-] (V) (AY) [-1--0] ) )

o[o¥Y 1\ BN AT -/+¥q S evY
S4) oYY [Ne& <YEY yyay

[-/vsv] ) (AY) [-/-7¥] (Yy) ¥Y)

AAT)JG)j)‘LS)L“MQ‘}.&Qd?%fpcwlaihw&ué}sd)bjbgdw

Ll oy sl g O Jos 3ltel 5 03 5 Jozm! o Sl [] J1s slute!

d‘)‘@dé}#@t@‘ oJﬁJL})}_&-J: @'AKJA}))‘ WV?—W“\\“ &.SJLA) 092 6‘]'

2 aS ol e a5 LGl il 2alS VAT Jle s /YR 4 AYVE Jle s H/FOA s


https://qjerp.ir/article-1-1857-fa.html

[ Downloaded from gjerp.ir on 2026-01-28 |

WAV leg AB 0 ylonds puibed 3 Connnny Jw c(g3Lasdl gcowlow 5 b b gy aslilad Y'Y

(il dal g SIS T w55 03 a1 0 el SUSe S e o e 4
WV Il 0 S AT Ul 3 S Ol L il aT s 55 457 3505 ool 015 o 1
Sl 457 (6 gme dn (Tl 0l Aol 50 fU et ls bu g Candy ) Sl 03 S Iy 5 5ug
JHB el 4l Bl WYY Sl s /NP o5, w0 VPVE Tl s /YA I b el
s Sl O30 &l LT3 (5 okl dalons U Lot li 5 2 b &S ol a2 55
35 i Ol 05 @l AT y5 (laosls 31 &S 5y g 53 das o OLES |y (6,503 4
AeT)s w38 Sl 4 3 o oD 3 ealital B 5 (s 2 Sla el b
ol oS el Job LBl ods i VWYASAYAY cladle dhols 53 Ol 1 slagsliul oy
Q‘j':,agéﬁdwmw‘)ﬂéjyoibC}}_}}JJ&U’PL&}&?%R‘A}&w_uﬁ
Szl 0300 62U 31 5 VAT cladle sl 55 S Oluz| S 53 (60 16
53 kel a5 Shas 31 wlSuil Ol gt 4 Loy 3l Ol oo |y s ) 4l Sl 03 5 o
)'lgs_;zug;_ésoj.xﬁg;_‘l});45\J_wmT,;c»jj:;ﬁg;jtsa-ﬁ.g;&b),zséugu|
Gl ATy 5,505 Syle 4l 03 g0 3 i sla0kial 5> S 0331 35,0 Cold
255 GAA Slapatl (bl o alS i Sl 03531 A1 Code b s sladknd
g}gggujuﬁ.m@omm);@j:@;,Mu;s\@ﬁm;;ﬁ;;w}gm);
5 YL il daT 3 U (laOliwl 457 Sl 03 50 ol 03l 87 3L L i o35 31 35!
,E;\L;H@i@a«s.m@om}g.uT);G;j:L;uu&u,,@ulﬁﬁtag;;ﬂﬁ
.@\owTsf}Qth\&ﬁjE.é
e 345 8 plowl 15 e la ol o (B el ey 053le G (o )
Wl 0l dcnloes Jlu ja 53 5428 55 (64 4 IS 5 (sladkats 0553 5 (slaakets o (slaad] 5o
ol el o ol odtaliie BB (Y) Jgd 318-10 5 F-0 b0 st 53 Sloslows
Gl P A3 ¥ B Y sado 3 oS Sl OT 51 (S i Sl | b &l ol 3 e (6l

O‘J‘.’.‘Jjg_flghsﬂ‘ﬂou"A. UV' )abyd‘&bww})‘@b)rfdudu‘w


https://qjerp.ir/article-1-1857-fa.html

[ Downloaded from gjerp.ir on 2026-01-28 |

ywy e ol s bew! ol ..\.J)a 259 6nlpb )y

QL.’:J@L:J)_:JC_,_EﬁQ).\_f43|J_-.L»T):J:i:.aL;Ij.@\e:ﬁs\«ibgﬁojjsdﬁ\jbjl6&\5
M}Wja>ﬁM)3Y~ :3»)5)‘,:5):;;){\)&&{)15“}.&&&d}xw.uade
aS Cl ol 51 (ST Lol i i el 0l 3551 5 Ao y3 Ar 59l 55 50 (glaikied s o
1y 5558 okl &l LT ys Ole (64l b IS 51 Aoy ¥r ST 46 0 bl o (oMl
035 ailate 1a Laokal 03,5 6 41 51 56 (61U i Coad 5 e3ls ol s 4
V_AA_EL.:.«J.AJ:'-\JJASQ.Ma:ﬁg)yqulfbébtﬁgu\;{wcﬁ:&)lgy.g;.w\
ol b clize Llazils ) ged ol &l mT,;LfL;u;,uvaf & T3 b glaokeal
3,5 plowl adlata ja 53 5 g o (Sla0kl Ols (416 2RI g 3 B I L 5 Conds
O L pomen il 22l 5287 a0kl (6 20U S st 5 BB O G b 0l SIG
23550 5 Y Gblie js Cbeag 3l S50 e, s gladliwl g 55 Sl eng Bl )
e U 0o o gn al 5 a8l E0lST @l T n a3 51 Ghlie Oloe S5l 1 il ezl 3
Al 2l il Ol b Sl g o (glibate (6 1 0
53 gedd aculs Moran’s I jasli bw g ;5iS slapbnl Ole oL ;’M
s (ot Ozl b &l AT ys jiie (6l a7 s e OLES S el okl w1 (V) yuter
Jado o 53 ol a3l 20530 WAY Lo 53 /Y00 4 VS Jlu 3 o/ A 15 S e Lastls
Ung;_w\QT)'\g;b-@L:J.Q_w\auu\)\)_:;Moran’sIua;'-L:e\.:JaﬁfdJl.s@u
0353 I3 ime LT Llod 4 5587 (la0kul &l LaT 53 Ole oldd Swan YA L
Wl AT 55 (L 55 53 N3 e 5 Cutn (St 015 0 VWAV-IFAY Sl 51 S5 o
3,05 oml m C IS Moran’s T jastls 05 g Hls e 5 Coie 23 g0l oDl | 5 5287 slaplen!
Gt g 5l 535S Sladlkal &l deT)s 53 ol 3l UYL Solie Gl w5 &S
g BBl Salar dnT 3 eSS amts Ll 5w slad g s, ol g s e DL |y | ol

g_.JLMJ"H.:C_JB)JMOI'aH’SIua}L:& JJ))‘J{'U up\.&)ws_.i_’.p .\;})Muﬂﬂ\f@‘

1. Spatial clustering
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