Journal of the Chinese
Statistical Association
Vol. 60, (2022) 208-232

HER IR R AL i Z PR

REE T RERH HERE

! IXZBI ERERET R 2

FROR SR b i BB i 52 2
TS

MEREIREIEE > Gt omERE LR » SEEER DA FRE R
ERAEZ L (Data Visualization) % ZEMEE R HT (Exploratory Data Analysis)
IR0 - SEALEIN BRI R ESE - FEhERE T AT A R 2 E &R 2
AFEZE R #E ME (Spatial Inhomogeneity ) ~ 25fH] E fHEE ( Spatial Autocorrelation ) » i
B e BT TR - i’[ﬁf%}}[[fffg [EE (GWR » Geographically Weighted Regression )
AR B 22 ] B R Y AL o A - i 00 R S B B e S T Y =y T I%'%{'% R RS
SR (A W ot E 7 B B AT o R SRS S B A AL B ) 208 P R 1% CER L HTEE
GWR IR fe rTga R > HEEIENARERER 0 [ vamﬂjié_flﬁ >£EI’\]@H§ B

RS ¢ HrEROMERIET - ZERSET - (AL - BRRMEER T - SIS -
JEL classification: C21, C61.

DR RIEE

E-mail: csyue@nccu.edu.tw



USING GEOGRAPHICALLY WEIGHTED REGRESSION FOR SPATIAL DATA
VISUALIZATION 209

1. FiE

IBM (International Business Machines Corporation) f£ 2010 F3gH K¥#E (Big
Data) B @ (el T HETITE KRG EE R E - KER O ITEIZEANSEE
I - BEER TR E RN A V) E RO A4S E R (Structured Data) - H
TREC 8k S B RGHE AE » S E YIRS &R (Unstructured Data) 29y
PTER KSR Y] BRI S AV E R (Structurization) J57% - BRI &
BHERLIE %ol » A PURAEAL (Visualization) 2EE BRI A BT FEHET DT
AYEE TR - HIESEMARB R RIS 4t 4 & (Joint Statistical Meetings » JSM) »
1E 2019 FE A% (The Committee of Presidents of Statistical Societies Awards °
COPSS) #E#4: Hadley Wickham {8+ 7] B —Bf - COPSS IEREATHTE R A =58 »
Wickham LR R E BRI LIVE RIS - 68 R #8819 ggplot2 5140 » {13
FE7E Rstudio HYEE4EETEER

B TRAVEREIUAN MEES - ERVEMHEEFRE > P2 (Spatial )
AR ERI R T - B o0 IR B EIRBS R 2 it el 4B AR - (=40 1
AE G TEIALE & o FEEAZER AT E (Township) EERHTERREI - SHIEE
{bZE R E R B HTPREL - 215 B E R ER S AT @Rt (Hfpress) A
ZihlE R ESERSE A (RIEEEEE) AR - G2 R - 18 ZEMAR (Chronic
Obstructive Pulmonary Disease » COPD ) ZE¥fE] A R &R E KEEIIIEA > ZEEETL
FIMHRAE bR AT AT ARG R TP FOA R 2% ( R5EHEF A 0 2021 5 Chan et al,
2014) o EHCERL AT A EREE Ry Ml AT - A AR B H A RS AR - DU AR
*?‘””%ZFE’?E@Y?E?@Z\%@  WERBHIY RZERTE R - SRRV (Rl B =4 DL _EAYIE
1 AEGEE— i fE (Scatterplot) ZFHEN H GLHIETEEEHIR % -

Eﬁﬁéx%zﬁﬁgﬁaﬁé?ﬂEP”%&ZF%E’J%%{% Y se fE R By 2 MR
W 1-1 Ky 1999-2007 2= EA03E T & /@ 4R B IS MR ZE AR (FR#E(b) SETSE -
HRIBE R RSB (Spatial Inhomogeneity ) » JRE[IA] BEFFE 5L LR = HYEL
& (Hot spot) - BE S APFA & SL L RIFAEZE [EMHEE (Spatial Autocorrelation)  [&
-1 R EALENE - AR R BRI R M E R M (Exploratory Data Analysis
EDA) 0y—& - ABhNZHe BB E TR - 281 - ZRERE (k%) B85

"Wickham was awarded the international COPSS Presidents’ Award in 2019 for "influential work
in statistical computing, visualisation, graphics, and data analysis" including "making statistical think-
ing and computing accessible to a large audience". Z<JF  https://en.wikipedia.org/wiki/Hadley_
Wickham
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1-1: 1999-2007 £REE S SPEMBPEIH S PERRIE L% -
HJE ¢ Figure 2 ( Chan et al., 2014 )

D LIAEZL T EH - KL IEBZERIMHRER (8 (Spatial Correlation) » B2 22 [H]
RS B AL i A 20 R Y B -

HEE R EF (GWR » Geographically Weighted Regression ) J& 5 LAY ZE i 28
A Z — ( Fotheringham et al., 2002 ) » R fii il (18] A5 628 0 B fugp e 528 L F Y ol
& AR R ATV RRCA © F RAVER R S L g AR E AR R &
BH B E (Residual) BfRRESEEAVEUE - "TH R SiEE & B A RIES
S HETEHAIEENE (Lack-of-fit) HY2% o (HMHEIREEERIIHRIHE RS ES
HRREE B RRE - FIEGE (R?) ZEERE - SUZHEMIE 1-1 BURS sy
AyZE R - IR/ DR R g - BB B2 /IR (4 B R E L T E
FEERHEA S EME » BOFREE D IHEEA! ( Edayu and Syerrina, 2018; Matthews
and Yang, 2012 )

AR BRI ST HTIEND AR (LI - RBNES MR 17 T R TR LU
ETRRATHE » BULA SRR AT % - DB IL T2 st
WIS TRENE - AR R TRBURE B T Hr T B (S - SR
SUEHEATRR LA - FIRa E RS W R - (S,
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RIS AR A T HER AN TR B (L - 40 IRIERPI AN Z B
( Leong and Yue, 2017 ) » M EfHERBUREY B (G SHAA R 4T8 2 B Ffith3 i
ﬂ%ﬁci@@j}nffﬁ“‘ B (Conditional GWR » CGWR) » #H# R4 GWR {3 IS

G SR E LRI - LR N A E IR R > (B = 6
wMGWRﬁCGWRmﬁ#ﬁ%’%m%ﬁﬁmﬁﬁﬂ%mﬁﬁﬁmmﬁﬁ’%ﬂ
AEEHRAE GWR (9 AR SR -

2. MO A

AERSe/ s AR A - RREEE ~ AL {é”r??ﬁi? srERAOME AR (DAT
féifls GWR) i Brunsdon £ A (1996) $2it - HEYER AL H AR S i S S ey
B (% > FT R — MR S I HY 22 [ HERE - {H GWR il S EEhRa e - seda M
AP R G R i) Wb 0 2k R CAN S ) S = S v o

Yi(u;,vi) = Bo (ui,v;) —i—Z BJ wi, ;) X (ui, vi) + € (ui, vi) (1)

Hor X (ui, v3) ~ B5(ui, vi) SRR (i, vi) 55 5 (EREREERE R BB » e(ui, vi)
REiAHE (i =1,2,---,nij =01, k) - REH K EERXHERKIE A
i(ug, v;) ~ N(0,0?) R STEEIE R (Areal data) HYfdEt Bl —fEEE R [E » KB
HH A —EEEE - 28(EEBEIA A —E > CTAEREHERENME - HiiE GWR
I EREE—EE# (Tobler’s first law of geography ) * " A S0 B E A ) AHRER -
BT RSBV ER E’J%%E?FEE%J ( Tobler, 1970 ) - JREIH BHFITHEEK} -
ETAEREE RS - BEERAUE - BEA > SO ERE 5
FEEEEIRECEE (Distance decay ) fH{EL - GWR Ay 8 fEET ] N =UERS -

Blui,vi) = (XTW (us, v0) X) ™" XTW (w4, v5)Y 2)
S0 Blucv) = (Bo . Be) B RIER kB2 2 (R T HEE R
W (i, vr) RSN
wip 0 -+ 0

0 wo - 0
W (ui, v;) = . , . (3)
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Wi ie FERAAMIEE o Y5 ¢ MIEAVREE o wi- OB EZ NS (Kernel functions) ff
B — K EE A Ry = R BE IR Rk Y (Gaussian distance-decay) » TR Ay

1(d, )\ e e
Wi i+ = €Xp —2< h > (1= T EE R R ek Ry ) (4)

B d(i,6%) AIRR R 0 B i REslE 2 AV REEE o HOE 6 T BB R B AR IR EE B M E
# (WfTEHIERE) - (ERG RO S —EE e - Rt EIRRE
Ko Pl EEA S YRS 5 [E RO SRR - B o R LIARHIPERE - S A
FATHEEBIRS] - A EEREE A BRI -

ERZ G280 - ARENRZEGETER B IERE  REIR
H (bandwidth) - tghE (4) FAY h - HEHAER FHREEERERRR A - AHE
BB R MR EEHEN B AYIE - SEE 1 25 hEHE L (Density
estimation) BYETER ( Silverman, 1985 ) o IRELEISEEEHEMEIEE (smoothness)
B HEREETNRE X > Al EIEEESE - EfhEHE B R MR — %
EERERYN - AR R LTS E T (EE - MEEST - BRIV BRI A (88
AR VARSI CREEE - B GWR R EEEL - BERE
AR GBI CRAYELUE -

GWR Z L& RBESE) (data-driven) HYEMESERE » SoBER(E H AR E > &
Efliat B E Z RV 5 LRI (goodness of fit) » Z R/ ME H AR Bk iR R T
{H - —REEF L ERHUREIEL - @5 Dl WPk i S8 st E - GWR Z2F
LIV T 3R 22 ARy FE /NPT 3 X e (least square cross-validation) >K
USRI 28 ( Brunsdon et al., 1998 ) - GWR. {5 FI 3 S Bag iy S A2 Jf > A 0 268 FEE T 7
(over-fitting) » YOFRARIR /NP7 A8 R AT VBB R ESET280 TRABERE
FEEEE )N - AR AV EHE AR BB S E 0T (MURAERAESRE R?) - Z2F
HEE BB R o SBI SRR AIRE - HARUVEEOIAT T AU -
RS BRI N FLb il - DI ARSI - VPO A AT AT

CVSS(h) = Z {yi — Gi(h)}* (5)

Hrpgi(h) BEBRES « AR  EIRERER h Z MMhsHE - 14 > GWR Alisg
IOAE A B R - (5SS o EF AIC (Akaike Information Criterion) {E{E £y
IREEENEEEESE ( Fotheringham et al., 2002 ) °
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S—7H > GWR o] DL EEE AR (Generalized Additive Model - GAM)
Z7~ ( Fotheringham et al., 2017; Leong and Yue, 2017; Yu et al., 2020 ) :

k
y=)> fi+e (6)
j=1

FEFARIIAR PRy HAREE y ~ A f; -~ SR e BREE Ty = (Y(u,v),...,
Y (un,vn))" 5 F; BEFIE S8 5 FTEERT TR s BT R=E £, = (f (B;(us, vt
), Xj(1,01)) s i (B (tny vn), X (s va)))T > HL3R SR 252 A T R B 00 L
TR » {58 I AT AR AR oK B i Ry S H Y B BB B2 € = (e(ua, v1), - -+, €(un,

)" o FEMEEAREEER RIS  f; Rt IREA R (5 2 > A OB R B S
MR EEELE (2) XAVE - FE L WEEER TR 7RSI 80
PIELDASN » AR T T B A ECHYEEEE R B (Bi-square) © fE SRRAYAS SR B
KEERETA - RXC BB IS IR R A ERK - HEMN S - BREVEIGZEEK
K EthE GWR BAITERE TR - AR AC M Al 205 X Biag b B DUBE R AT Y ER B -
HEFAD GWR TR IEFII DL 22 ] IR A B B8 - 15 Multiscale-GWR
(MGWR) ( Fotheringham et al., 2017 ) ~ Conditional- GWR(CGWR) ( Leong and Yue,
2017 ) » FEEFHEEEAE f; BVERT CEBREE) EREFIESTEUIR - GAM 1y2 8
st — MR BTG FEmE f; - Bi& MGWR 8 CGWR EERAIELUES -
i MGWR f [ Back-fitting {&zt - i CGWR RIJZEA Jacobi KA - W fhET
TIERZE BRI P E BRIV - Jacobi XAVEBMUAMEH F—EIREEHEESEEE
Back-fitting {72 AFE o RIZI B (55 HE - A5G ER Jacobi J& RERENY CGWR >
Ei{EHAT GWR LN E R E(E 1B - CGWR BIEETHEEAIT ( Leong and Yue,
2017 ) :

S BERVEN f; (IOMANE - ¥ RAGRER 00 RERR £,{0} =0+

k
BIY L BN p (EEE (BUEEHATE AR A EIER) > vt =y— ;¢ fidl-
J 7P
1} - BB y* B zp #E(T GWR AT ﬁﬁ%ﬁﬂ’] fp {l} E I R
BT - B8 R LACPERE A k(2 BOE - fEEE £, {1}

AIfEET - ATATLETRE—fk GWR E@Tﬁﬂﬁéﬁfﬁi‘%éﬁé?x [FEHER T ©
F=br ERETVHEEIRPERE F, {1 e
fRIZLLE CGWR HyfhEttE - FMIt SR B (AR TR E AR E AT > [
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oy = (A0 + £ {l—1}) /2 Wi e R - B4 > R fh et ife thra s
75 0] DARE By s #E DR SR8 » — ~ Fotheringham et al. (2017) #2H2L GWR ‘& ik #146
Egaimy s - = BOAER A GWR IR EREETEM > Wt R lEd
FEHIRE o IAMTRAEASC R GWR DL CGWR © By 781 CGWR JFIesE—28 0 A
SCEETEMIGIE Ry 0 - 55 =B AR RS e LL s — TS AUy 722 5 -

3. 1R T

RETEEHASCZHROT » B 2B F RS Eny i m e #E E T - GWR
Hfdatas iR - EEDIE Ayt E - BRSO EET 8 2= Rt IRE © 5590 &
IR LE e GWR BL CGWR YAl 5T 72 2 - KETHVHE B E K25 Leong and Yue
(2017) WY BRI B E - [FINE B T REALETEm - AN SO 5 8 il B4R M A B A R 5% > AN
Yi = Bo(ui, vi) + Br(ui, vi) X1 (ui, vi) » EH—ERRREEE X, > FEEEE - REERR{EZ
Hodtra - I LARERAC 2 RAGETAE R -

R ZEEEREE 10 x 10 AYRST-IR (Regular lattice grid) » [NILERREEEE R R
100 A - HAEREEEATT -

W

Yi(ui, vi) = Boluwi, vi) + Br(ui, vi) X1(ui, vi) + €i(uq, vi),
gi(ui,vi) ~ N(u=0,0 = 0.25)

B Xy (ug,vi) ~ U(0.5 —d,0.5 + d) lp{@HEEIF 50 - d RESHERVEE - HiE
By d € {0.01,0.02,...,0.19,0.20,0.3,0.4,0.5} 5 X (us,v;) 8 e;(uy, v;) HHEIBIL - —f%
AR > BEE X GEETHE 2 EBER Var(8)) B X, HIEEIEEH
BE 0 B E SRR o AR AR SRR AR E GWR g HiFl - K
XAFEIZEEAE d THY GWR fHEH4ER - EEEERRIEE AV ERIF X1 (u,v) GEH
R - ETESE AT A PEERY (Random effect model) » FAERETRLEL Leong and
Yue (2017) “R[E] 5551 » R 2 R BUEFRE MG T4 R BN - R B 7e A
{BL > ASCERH SRR R R L

3-1 B AR E AW (a2 [ Bl i > o3 il Rt (R &y spl) B ¥t
(oA sp2) » EMEHEE GWR B o a0 MR - it sp2 (FE&RM:) BimE:
spl (&R1E) HhmEERE > THE GWR SRR T REEc R B - 5540 > K TEML
AR FEHIEE - GWR #iE - RERS BV E S E SR T WE  BR—&
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sp1 surface sp2 surface

3-1: ASTAELER(H F A A {1 A (A B Z= et D (spl ~ sp2) e

Bo S spl » 1 &%E spl 5 TEHE Ry Bo SXJE spl » 1 %€ sp2 o R HH—AYSERK
FEA > THEAMG SR GENBRE S MEEEfRRhE A A EEE - HEsEELE
ZHAEM -

RHHY d E SRR B B LR AR - R E GWR (S B F(5ETHE
B ERAARIE d HEZEZERE - 550 AEM R g ES G ERX - B
GWR HYEHHER R & - SEFEETEE 500 RERGHEE - SRS 71191977
7% (Mean square error, MSE) fgfid H #EE % - 28w E5HE - LA - YA
ZE BRI ERR 1T R st BT - (R &Rl GWR WY B HEdhE - sH5E
BALE IR ATREN: - hax SRS T E A E B i 2 R 2 5 -

3.1 GWR #1 CGWR R {55+73HR

B o Jteti GWR AYREET (55T - 1B 3-2 & d = 0.01,0.03,0.05 fE 175
—HYPfhEt il - SR R GWR EHEEEER EA S/ NER - BUR GWR A
TSR 2BEEHE - AR EE &SR - £AE d HZT - A Bo 2 1
S ESHER AR R E (spl) AR - EfEHEEREE d B RMSEE > /£ d = 0.05
Rp B G (ELARPRAT - PSR AR TSR (B 3-3) » 28(EEHELE d = 0.01 HI&%
TE NAMERAIRSR (bias) - BEE d [ERRIMESEE - JFIH AT PUER MSE S280R d
EAEMEEEEN S B EEHE (B 34 0.01 <d < 0.5) > NEmzgEs=Es o Bdh
Y MSE & 8ER% - Y MSE BREGREUR GWR 1E d [HEV/NRFEEEATRIE
i d B EFHEEEE - BUREH GWR KRS EEH#HE -
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d=0.01 d=10.03 d=0.05

b0, d = 0.01 b0, d=0.03 b0, d = 0.05

Bo

S0
o= ,I}/,‘%Hé/
2oy O
Bo
&3}

3-2: GWR PESE—HIRB(GE - i -
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d=0.01 d=0.03 d=0.05

b0, d =0.01 b0, d =0.03 b0, d = 0.05

Sy Ny
o]
ISy

gi,l

B

Bo

A

3-3: GWR AR Ay G s -
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beta

('
= \ a — b0
F S = b
i) \ .
0 LY "
= 0- . S, case
8‘ L2 ...
- e e, casel
.
L - —* case2
‘\.._“‘ .
g, *
T B
— T
- ——a
4= i ' ] i [
0.0 01 0.2 0.3 0.4 0.5
d

3-4: GWR {hE1 i HE S MSE -

B WD eHE CGWR AIfEETH45R - & 3-5 BliE 3-6 77 hliE CGWR 1E1%
— ~ EE A S HEEE 0 CGWR 1E d = 0.01,0.03, 0.05 AY45 &N ELEE
HEFFFEHET - B GWR BIEET « 140 d = 0.01 [ > fH GWR E@Zfﬁ%z{ééJrfE%Kﬁﬁ%
M ZAP4R - (HAEE CGWR YA RIS E HE TR EAYZR - JREIAE#E CGWR
B Rt LRYIREE - GWR A1 CGWR HYZE St Al A M eR 2= L E I - JREE 751745
MSE tH{E avg(MSEcawr(8;))/avg(MSEgwr(5;)) » EL{EAN ~ CGWR VB #THA
- B 3-7 F CGWR L GWR HYFRZLLE » 888 S » Bo B B1 WU°F39 MSE LL{EE
N 1 JRER d A 0.1 B9ESR S BB d b5 > GWR BYHHES S RCR LG E -
FEAN > M LIZE R d = 0.05 Z MEER " (spl ~ sp2 JeEHiE ) AYIEEERE] -

Bi GWR 1 CGWR 28 fhmEfIftist 22 ([# 3-8) > CGWR E@Hﬁaﬁ%éﬂﬁ%éﬁ% °
feE A & GWR Al tayth i & R 5 25 (BB B R A s i 5
B1 #Y GWR fhistihmtAMEEIRER S - ERHEEEER (S5 =5k) Bl REY
FHEZ » 1 B EASEHERBG ST - S5—J5E - CGWR BYfEETRES o] DU B E &
HIEIAR - Hodr Bo il b o RRELE ARG IR 5 81 st ER ke - LPEE
NEINERITIZAR » BB GAEHEVAER TG - fREE T Ry ER e - 2Lk
s BRI A B LIFE B Bn CGWR Byt st il w7 22 B B 3R = M

BT -
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d=10.01 d=0.03 d =0.05

b0, d=0.01 b0, d =0.03 b0, d =0.05

Bo

&3}

Bo

3-5: CGWR MBS —HI GBS S Hhm -
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d=0.01 d=10.03 d=0.05

b0, d = 0.01 b0, d =0.03 b0, d =0.05

3-6: CGWR AR Ay RE S - -l -
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1.00
07 — beta
— b0
5] - bt
=
G 05
f=]
] case
casel
025- * case2
0.00 — ———
1 le 0 JI«’ 0
d

3-7: GWR £ CGWR (h# izt h ey MSE tbfE -

FRBERE 1 FRHBEE 2 FRIBEREL 3

GWR
Bo

CGWR
Bo

CGWR
S

3-8: GWR B2 CGWR ES{pisfEEft 2 (st -
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3.2 GWR £ CGWR Hy HAREE 2 (hat45 R

PERAR > AT A BARER Y AYMETEER - B T A B AR 5240 5 3 2 3 i
FIfEEHE » FMIHLL THEEE R? ) (pseudo-R?) {ERECHEEHSHE (goodness-of-fit) » 3F
fli GWR 1 CGWR HYEE S 5H 45 5 « FEHBE R 6978 F B BF o3 AT DL - 5 = A
sHE ¢ B RE B(Y) NER RMFEWEELAER R 552 Mf5HE
TEEEBUR (fixed-effect) BUBEHERR (random-effect) fY72 52 o [E 2 %R ME B R?
Fy cor(g, E(Y|x)) ; THEMRECREVERE R® Ky cor(g, E(Y)) ; EREEE R® N 1
hEHE § WECESS REF » K2R « SIS EEREH . cor(9, B(Y|z)) B
cor(y, E(Y)) » {EHL 2B HE R? HLL 500 TSR FETHL -

3-9 Ky GWR 7EAR[E] d {E T8y HEEE AT (EET i - BpT—/NEi Bo BL By
TERMEEHEERAE - AHEHE g HETREFFS - RIELE d = 0.01 Ayt HE MR E
BRI - JRE] GWR /Y B RSB 8 S HE R e S Bl (G EHE T 5 - Msm 24
B Kl - CGWR HY g (GEHEAS R E N EIERIRERAYEEHE - S8l RE
PG EIEEERE ([8 3-10) - g fhEHEN R? ECBfE SR > B 3-11 BEERER
EEHEE R? » CWGR MfEEH45 R E GWR > H d {EREHEER/N - GWR {ERifHH
HIFREA R EEIEET4ER - A GWR 1 CGWR TE15E AU a6 RIS AN B R
— o [HEEENE » CGWR {LIFAHEE L /FMER (over-smoothing) » JRENE X &
FH/ N CGWR WY BRI (ST R 2B - (HE X BREANE; CGWR BV
(BRI Ry 25 % - IEEREC S N - FREWILE - 128 3-11 a[LISH CGWR BES S

MEEEZ T - BERSSRE R? ICEE A5 RAMS R E - CGWR A HESE R BB
GWR & - HEE d BAEA—BRVS(EBES (8 3-12) - ERREE X AVELN
s > HEEEH B(X) BE% > HIt 4 HEK > GWR B CGWR /Y HIFE#EEZ
AR EEMARHERCEEA  PENE - BESCRE SR SCR AR AEE R
Hhih A R SIS 5 5 2 PR O B AR » R TSRS d [ERYT
PR R -

? A TEASCE E IR R BRI SRR - (R
E(Yi(ui, vi)) = Bo(ui, vi) + B (i, vi) E(Xi(ui, vi))
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d=0.01 d = 0.03 d = 0.05
true E(y), d = 0.01 true E(y), d = 0.03

true E(y), d =0.05

3-9: GWR HYHIE(E (S5t -
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d=0.01 d=0.03 d=0.05

true E(y), d = 0.01 true E(y), d = 0.03 true E(y), d =0.05

3-10: CGWR HyHHSAE (S5 ehmE -
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0.975-
.
R ALEE TN
A
0.6607 | I . i model
— — GWR
. T 1 T -
3 . CGWR
m - -
0.925~ o .
B e I N R case
T g ,./ *+ casef
~* cased
0.900-
0.0 0.1 0.2 0.3 0.4 05
d
3-11: GWR i CGWR 2~ EEREREEE R2 -
.-oa-oq».-tm..;.._._._:_'—: ._:_———____
09- . T
.\Gi-.‘_._._.‘ \ - model
-,
&'\.\. i . —_— CGWH
E L™ R e I e I . GWH
LD
::_..:U.B' ..
] case
Q ™
- + casel
—*- casez
07-
)
D.IU U.I'1 u.lz u.'3 u.ld, U.IS

d

3-12: GWR 81 CGWR ZBEIECRERE R® «
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i

4. BT

AEARELL 2005 FEEFEBHAHE S HREREZELRE 349 [E4FE T
& - PRETAUFL R R HIESE TR (Y) AR JAEH GWR B CGWR #1T/5
B2 P B RS - (IR SR T R BLF AR - PR R L 5% (Indirect
standardization)® - R AL 42 B 5B 1 & Rl N O R IEERRE - FEAEEIECLL
(Standardized Mortality Ratio > SMR) £ & 4FsETH EIYBEMIETE - r T BESEIE
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ABSTRACT

Data appear in many different forms in the age of big data, and applications of
data analysis have become more extensive recently. Data Visualization is the core of
Exploratory Data Analysis, which is particularly important for the analysis of spatial
data. Visualization tools, such as graphs and tables, can effectively present the main
characteristics of the data, including spatial homogeneity and spatial autocorrelation.
Geographically Weighted Regression (GWR) describes the local relationship between
target variables and explanatory variables, and is used to show the change of variable
relationship with geographic locations. This paper discusses the applicable timing of
GWR, illustrates the limitations and possible problems of GWR through computer

simulation, and tests whether the modification of GWR is effective.
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