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Abstract

We find the results of this particular research on The Thailand Social Vulnerability Indices Effect on
COVID-19 Fatality' that the macro-level spatial distribution of case fatality rate and social vulnerability index,
with the Moran's | value of CFR, 0.3508, it shows a related direction with the surrounding area. While SVI has a
Moran's | 0.2090, indicating that social vulnerability is randomly distributed. There are 4 portions of a set of
CFR & SV micro-geographical distribution analysis: HH, HL, LH and LL. The CFR HH portion appears in high-risk
areas consists of 12 provinces: Samut Sakhon, Bangkok, Pathum Thani, Nakhon Pathom, Phra Nakhon Si
Ayutthaya, Saraburi, Lopburi, Ang Thong, Singburi, Suphanburi, Chainat, and Uthai Thani. The SVI HH portion is
an area with high social vulnerability, consists of 3 provinces: Surin, Yala, and Narathiwat. The Ordinary Least
Square Regression, Geographically Weighted Regression, and Random Forest Regression yield the ordinary
multiple R-Square values of 0.000617, 0.2991, and 0.5700. The Random Forest Regression constructs the
increasing relationship between CFR and SVI in each area. We can create a regression equation to predict this
relationship very well. Chiang Rai, Lampang, Tak, Sing Buri, Ang Thong, and Nakhon Pathom are the provinces
that are higher CFR +2SD than the average, while Chiang Mai, Kamphaeng Phet, Saraburi, Phra Nakhon Si
Ayutthaya, Suphanburi, Bangkok, Samut Prakan, Samut Songkhram, and Ranong are the provinces that are
higher CFR +1SD above average.
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[]2.953586 - 6.104273
[ 6.104274 - 9.192536
[ 9.192537 - 13.618677
I 13.618678 - 20.116412
I 20.116413 - 33.836590

svi
[1-0.320682 - -0.116400
[ -0.116399 - 0.339749
[ 0.339750 - 0.509950
[ 0.509951 - 0.725776
I 0.725777 - 1.452743

o93In5UIENTLT IR YA IS IS UNY 1NFIAL

A7 2 Global Moran’s Indication ¥898m51N15UR8LE8TIR (N) wardvRA1UIIZUNNN9EIAL ()

P13 1 dns1n1stheidedinlazdviauuszunanedsan descriptive statistics

ansn1sUaedeyIn AYUAMUUIIZUNINSTIAY
Moran’s | index 0.3508 0.2090
Expected index -0.0132 -0.0132
Variance 0.0072 0.0077
z-score 4.2890 25354
p-value 0.0000 0.0112
n 77 77

A15N92M8YIANUUSIEUNNNFIAUIETINIAVBIU LAY ALAAINNISIATIEH Global

Moran’s Indication #fin Moran’s 1191194 0.2090 #118A727131737 AU I UNNNEIANINNTATEINY

WUUEY ulilaNasI N3 EWesan 2 fa Ae z-score uag p-value Fallp1toy wansil N1INTLLVDY
[ a o v 6w dy ¢ 6’5 1 a v o W aa A a s <

AMNLUTIZU IS sPNAuFLTUS AU UNTg s UL aUNItudIRYNINEDRA wazilodinTizvinenidu

SIYAIA NUIT AITNTLNEVDIAINLLUTIEU NN NFIANTIITINTATUN UNA1ALUL D A1ANATY AR

AYIURBNLAELULD NAAIURN LazNIALA UA1 Moran’s | WnAu 0.2090 0.2850 0.2200 -0.2215 wag

a

0.3181 AUEIAU MEAININ AMUUTILUIN T IANUBIYIAIAMATITNY IN13NTEABUUUEN Ve
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AMAAZIUDeN JA1 Moran’s | 11U -0.0785 #U18A1IN3T AULUSIZUNINNFIAN Tanudunusiy

PANIATINUTUAUN UL P8 TBU

M15719% 2 Global Moran’l index of 851715 U2eLATIN

2iinA W1dines
Moran’s | expected variance z-score p-value
Index
Usendlneg 0.3508 -0.0132 0.0072 4.2889 0.0000
mMewie -0.1782 -0.1250 0.1302 -0.1476 0.0027
NIANANS 0.0963 -0.0477 0.0138 1.2252 0.2205
ARz IueanBeniie -0.0481 -0.0526 0.0455 0.0213 0.8041
nARgIUean -0.3646 -0.1667 0.1219 -0.5670 0.5707
AANZTURN 0.1316 -0.2500 0.0248 24221 0.0154
Maa -0.0873 -0.0769 0.0738 -0.0382 0.9695

M15719% 3 Global Moran’l index 98493 RANULUSIEUINI9EIAL

23nA W1918nas
Moran’s | expected variance z-score p-value
Index
Uszinelng 0.2090 -0.0131 0.0076 25354 0.0112
AALile 0.2090 -0.0131 0.0076 2.5354 0.0112
21ANAN 0.2850 -0.0667 0.0296 2.0425 0.0425
B EAILRRIGENYIG! 0.2200 -0.0526 0.0387 1.3859 0.1657
NARZIUDDN -0.0785 -0.1428 0.0808 0.2263 0.8209
aARzIuUAN -0.2215 -0.2500 0.1016 0.0891 0.9289
aals 0.3181 -0.0770 0.0260 1.6682 0.0952

2. MINTEAYITAUIaNIATRIINITINsUeEsTInuazaviianusTuanedeny
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HAaNSNLAA1NN1TTLATILINIINTEAEN NN UTITEAUIANIAVRIBRIINISU e E eI uas Al

AULUSIZUNNNSFaAL fae Cluster and Outlier Analysis %38 LISA wuseanidu 4 g Ao HH LL HL
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Wsguanedeaus Jausznaulumeniui 6 §amdn A aunsanns NTUVNEMIUAT asluNT Yays
a3vUs wagian uag LH - fiuiiliannusizunamedenusn lngiuiiseus danuusigunamiadengs

TuiunTarinasan

3. NAAWS OLS, GWR & GW-RF 80310150728 3nuasavianulsnzunannedeny

HANTILATIZRAUFUNUTTE NI 19803115V E 0T INNUABTANLUTIZUNNNEIALAIY OLS
#e AICs 465.185498 ¢ Multiple R-Squared 0.000617 i3l Prob Pt 0.977407uaz il od3 19U
Simple regression tAA1 Intercept 9.190593 il Std Error = 0.59859 Ay Probability = 0.000000
Tnaflan Coefficient 104 AudaruiUsizumiediny = -0.118363 711 Std Error = 0.549859 wa
Probability = 0.830149 uaviiievhwisifinesseesiluldluauns clobal regression Wevihunesns
msthededinannlsaledn-ac vasimining lulssmelne ddannd 4n) Tngnuin ngavmumiuas
waziin 1udminftsnsnstiedetinganinanaie +25D variidminuidesaou Wodlvs f3ns
NUBIAY VDULAU HNAIMIT a58UT UT1RUUS ¥ay3 58803 UNus 1l wunys ayvnsasnsiy inysys

Y

U5297UA39uS g91u5571 wazawan [udwiailidasinmstiededingandinnade +1SD

5197 4 OLS Summary Results
Variable Coefficient = StdError t-Statistic  Probability Robust SE Robust t  Robust Pr°
Intercept 9.190593 0.549859  16.714455  0.000000* 0.542671  16.935849 0.000000*
S svi -0.118363 0.549859 ~ -0.215261 0.830149 0.434234  -0.272579 0.785929

597 5 OLS Diagnostics Results

Input Features Province_ GWR_SVI Dependent Variable CFR
Number of Observation 77 Akaki’s Information Criterion (AICs) 465.185498
Multiple R-Squared” 0.000617 = Adjusted R-Squared" -0.012708
Joint F-Statistic® 0.046337  Prob (>F), (1, 75) df 0.977407
Joint Wald Statistic® 0.074299 = Prob (>chi-Squared), (1) df 0.785177
Koenker (BP) Statistic’ 0.010402 = Prob (>chi-Squared), (1) df 0.918766
Jarque-Bera Statistic® 245.958532 | Prob (>chi-Squared), (2) df 0.000000*

MNA15197 6 model diagnostics U19UU MILATIERAE GWR nelaieuly AICs 216.846 uag

effective degree of freedom 64.7853 lam1 multiple R-Squared 0.2991 fiiein sigma-squared MLE
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arwduiusvesind gty wasidethmnsfimesvandluliluauns local regression Llavinune
$nn1sthededinanlsalain-ox vasdmiaieg luusemdlne lddnmnd 3) lnenuindmia
AWNLNYT NINT UATAITIA Qe Teum any3 aseys Fiys 61med anssays Unusiil egsen
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AN597 6 GWR Model Diagnostics Results

W1sdnes Arle
R2 0.2991
Adj-R2 0.1649
AlCc 215.8546
Sigma-Squared 0.8331
Sigma-Squared MLE 0.7009
Effective Degrees of Freedom 64.7853
Adjusted Critical Value of Pseudo-t Statistics 2.6232

NS3LATIEAAUFUN UG TENI1989R51n15Ue1E 80N UAUTAUUSIZUIN9d AN A87D
random forest regression lngfiansnnanteulsesnadnyniznusnglunisei 7 $rss Admueli
fiduusilsl mnugaedy Sosazvesdnnusnetne uazdetazvessieteiifsesn vilulddnoudulim
sxmehuglusziu 50 waz 100 AifAeNuRanaInwaf&saed (MSE) 36.054 uaz 34.405 fina
wUsusiuluniseSuie Sesas —-60.870 lay -53.512 lagdaulsa1asilainuilsizunanieduny i

AMUEIAYTOBaY 100 AR5 8 11989

mi’mﬁ 7 Model characteristics

W15dnes Arla
Number of Trees 100
Leaf Size 5
Tree Depth Range 5-19
Mean Tree Depth 8
% of Training Available per Tree 100
Number of Randomly Sampled Variables 1
% of Training Data Excluded for Validation 10
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an3137 8 Model out of bag errors

W1I3nes ArlA
50% 100%
Number of Trees 50 100
MSE 36.054 34.405
% of variation explained -60.870 -53.512

»13°99 9 Top variables importance

Variable Importance %

SVI 1324.62 100

HANTAATIZRA AN RLS SR ssany Aldluntsivuadviia il szuenmedsnu (v
£ ! a aa a . v U a1 ¥ 1
gnnstieidetinainlsalain-oc v039nins1e q luussinelne dd1 R-Squared vo3dayansgy
A8 197l luN1FIAIEH Wiy 0.791 sauanueiu 0.000 kazANURANGIANINTFIY 0.033 YNl
WU ANduNusvesianUsultlunisedurulaaie a1 R-Squared Seuay 57 s¥AUAILEDIY 0.050

LAYAILRANAIANASEIY 0.117

3797 10 Training data and Validation data: regression diagnostics

W3NS Training data Validation data
R-Squared 0.791 0.570
p-value 0.000 0.050
Standard Error 0.033 0.117

99Tl 11 Explanatory variable range diagnostics

Variable Training Validation Share
Minimum Maximum  Minimum Maximum  Training® Validation®
Svi -0.32 1.45 0.15 0.77 1.00 0.35%

191 M19799 11 97190U wanslAiuInfwlsisauansaasugauduRussznIanisUlededInan

lsaladn-ox loaghagnavssiaws 0.15 auds 0.77 lngeviiannusizunmsdaay 0.15 - 0.77
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Summary of Variable Importance
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Importance

779 4 Summary of variable importance
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msnzimgnsiierdederdlngifissTuresiufinifiarsan nuandunisld machine learning
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