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An econometric study of the relationship between weather factors and the spread of
the Corona virus in Algeria using Panel data models
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Abstract: .

There has been a lot of controversy about the impact of weather factors on the spread of the
: Corona virus, there are those who emphasized that the virus lives and multiplies in cold regions and
seasons, and there are those who denied this. This study tried to contribute to enriching this

scientific debate by employing appropriate statistical and econometric methods to study the effect
of: temperature, humidity and wind speed in the spread of this virus, during the period from April
: 01, 2020 to November 30, 2020, for a sample consisting of five Algerian states. After selecting the
appropriate panel model and estimating its parameters, it was found that there is no statistically
significant effect of weather factors on the number of new Coronavirus infections in Algeria.
Therefore, we should not rely on such factors in predicting the development of this pandemic, but
rather preventive measures and precautionary health measures must be taken to limit the spread of
this virus. :
Keywords: Corona virus, weather factors, panel data models.
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Pairwise Granger Causality Tesis

Date: 12M16/20 Time: 1810

Sample: 401/2020 11/30/2020

Lags: 5

Mull Hypothesis: Obs F-Statistic Prob.
TEMP does not Granger Cause NC 1195 1.86049 0.0985
MNC does not Granger Cause TEMP 1.65520 014286
HUM does not Granger Cause MNC 1195 0.99097 04219
MC does not Granger Cause HUM 247833 0.0304
WVIT does not Granger Cause MNC 1195 0.25859 0.9356
MC does not Granger Cause VIT 251787 0.0281
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Redundant Fixed Effects Tests
Equation: Untitled
Test cross-section fixed effects

Effects Test Statistic d.f. Prob.
Cross-section F 35.002598 (41212) 0.0000
Cross-section Chi-sguare 133.371349 4 0.0000
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wie HE aunyall jasy G (Prob< 0,05 9) F3 = 35,00 > E& 5,1, = 2,37 of L
Al 20,811 5N 73505 58 il 7350018 ding (0,05 Dsiall oiua
:(REM) &lg-diadl 551 7 35039 (FEM) Alid! 5UY 7 395 o Al -
Wslgdall U 235039 (FEM) Al 50Y 2303 o abalaall (H) Glewsa slasl e detaia
:d) Jgadl (8 A g Hlas¥ w5l (03 3 3=l Lasl) (REM)
(FEM) z 39439 (REM)z 3gai (s alnlaoll yiud jlas:05 o8, Jou
Correlated Random Effects - Hausman Test

Equation: EQREM
Test cross-section random effects

Test Summary Chi-Sq. Statistic Chi-Sq. df. Prob.

Cross-section random 23.387824 3 0.0000

S9d] meliy e sbaxe¥l i Ll slae] oo 1yl

wie Ho ausyall (ady Gl (Prob< 0,05 o) H = 23,38 > x§o:(3) = 7,81 o L

(FEM) &l 5% 7 3900 58 cad ¥ 7 350l ding 0,05 Lgiall ssiune

H(FEM) sl L1 73905 yoids 2.2.4
SBY z3ga g8 duwgyud) Bl @bl cwlill z3gaadl o oan daladl Sllasyl (e L
(03 @3y 3=l lasl) Al Lall dsly i) An el
NC =40.58 - 0.28*TEMP - 0.14*HUM - 0.59*VIT
T (533) (136) (-1.99) (-2.94)
R’=025  DW=0.37
Ol Ley celasdl I3 byl da oo Gla gised! oF puadl oo onl iziged! &dlo
(AR) 13 sl us 28Lal dastlas (oS s asdll JIA0 LG (R < DW)
i sl i 2dls| day Al HBY1 z3ge yuuds 3.4
s G blay! Klw bl z3gell @ G138 laxsl a> Jsol agdis
el (AR(T)) I Slass¥) a 48Ls) day Anlil) HUY 7z 3g0d ,udl i iz dgedd| puds 1.3.4
(04 o3, =elll lash) 2 @bl Jac
NC = 26.48 + 0.047*TEMP - 0.12*HUM + 0.039*VIT + 0.83*AR(1)
T (248  (0.13) (-1.86) (033)  (49.14)

R’=0.74 DW=2.65

iz gl 4dlio 2.3.4
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:JWl Joazmll @ dxso 90 Pesaran CD sl w5l

Residual Cross-Section Dependence Test
rull hvpothesis: FNo cross-section dependence (correlation? in residuals
Equation: EX2XFEM

Feriods included: 24>
Cross-sections included: S
Total pane!l observations: 1215
Mote: non-Zzero cross-section Mmeans detected in data
Cross-section effects were removed during estirmation

Test Statistic (= 8 Prob.
Breusch-Pagan LI 11 . 920770 10 o.Z2a913
Pesaran scaled LM O 426575 O.5697F
Bias-—corrected scaled LM O 415244 O B7F 72
Pesaran CD 0. 251941 0. 7249

S9d] meliy e sbaxe¥l s Ll slae] o 1yl

Jsid 4ay Les 0,05 e 2ST(0,72) Pesaran CD jlasl ddlais! o Lasdls odlel Jgazdl M5 4
sl abolal) L)) S ss29 poe 6T B yiiall As,all
recT Abududd &ylya2.0 5las | il oLl Jguzd! Jias :(ec1) wudd! ‘;§|9.' ludow Byl pdiu! dulys <

(ecT) Gloedl Ak 4ylydil jLas | :07 o, Jouszll

slmilig ol um=y)3 zageddl | bl Ggug il umy)2 z3gaidl | Wy ol us G9u)1 739! Jias el
(ple (ple (ple slas! (P-value)
0,00 0,00 0,00 LLC L
0,98 / / Breitung ;Las |
0,00 0,00 / IPS Lo |
0,00 0,00 0,00 ADF L
0,00 0,00 0,00 PP Lasl
8 ydtune Bydtune 8 pdiua hlasy amd
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%5 Lgiall Gyiua dic (prob=0.00 o) Wsuzll cisgiw Al (o ST

Lyl cisgiw Aglas] (¥ (vit chum demp) ualall Jolse Slalas Lgine Libas] (a8
i) ) 5,LaY) e %5 Bgiall Sgiua dic (prob>0.05 o) ol cisgiv dsbas] (o il
%7 Hgiall Goiun wie (hum) Lsgh JI dud dalas Lgine Joud
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<

Loyl wdy hads @I BAall Ly izl LoyeS egnal Llaxl 348 HLac¥l cnay 433
Bllae ualall Jalge Jsol Jolmiud (bl daiw) goenl Lawsill § 29 cdsaliel soeds 2lisg wgally
Sl @ sl LigpsS ugpd Lt e Lyl alyad (7) o

Blad ! 8yl @lpiill JUssl uay Al B 73900 yoids 4.4
Bl Yo @ Bllae sl clpaall Jesl day 7390l yadny Yol agiiu
iz dgaidl yyuds 1.4.4
Gl lasl) 2l bl Jael ypuaall Sladl 8 pall olpsall 28ls) day z3geidl ypuds dpri
1(08 (3,
NC=28.9+0.07*TEMP-0.12*HUM+0.04*VIT-0.14*TEMP(-7)+0.05*HUM(-7)-0.16*VIT(-7)+ 0.83*AR(1)
T (201) (0.21) (-194) (053) (-038) (0.82) (-1.42) (48.13)
R’=0.75 DW=2.65
iz dgaidl Ao .2 4.4
:dIsd) Jouzdl 3 dxinga Pesaran CD s gl e UasHU abolall bols,l jLas X8
Bllage Byuwil! olpmaill JLsol uay Pesaran CD L :08 o, Jouzxl!

Residual Cross-Section Dependence Test

MHull hypothesis: Mo cross-section dependence (correlation} in residuals
Equation: ECQIFEMZ2

FPeriods included: 236

Cross-sections included: S

Total panel observations: 1180

Mote: non-zero cross-section means detected in data
Cross-section effects were removed during estimation

Test Statistic d.f Prob.
Breusch-Pagan LM 12.09511 10 02787
Pesaran scaled LM 0. 4568706 0.6393
Bias-corrected scaled LM 0. 453067 0.5459
Pesaran CD 0276136 oO.F824
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slxibiy ol umy)3 zigeddl | olamil Gy ol um)2 zigedl | > O9uy)T gl (P-value) Jies el

(pole (ple (ple olxsl ¥y cols
0,00 0,00 0,00 LLC Las
0,98 / / Breitung ;Lcs |
0,00 0,00 / IPS ,Las|
0,00 0,00 0,00 ADF L |
0,00 0,00 0,00 PP Las!
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Dependent Variable: NC
Method: Panel Least Squares
Date: 12/16/20 Time: 19:08
Sample: 4/01/2020 11/30/2020
Periods included: 244

Dependent Variable: NC
Method: Panel Least Squares
Date: 1216/20 Time: 19:08
Sample: 4/01/2020 11/30/2020
Periods included: 244

Cross-sections included: 5

Total panel (balanced) observations: 1220 Cross-sections included: 5

Total panel (balanced) observations: 1220

“ariable Coefficient Std. Error t-Statistic Prob.
Wariable Coefficient Std. Error t-Statistic Prob.
& 40.58492 7.610422 5.332808 0.0000
TEMP -0.281880 0.205847  -1.368705 01713
HUM -0.145242  0.072817  -1.981901  0.0486 c -11.75876 5010048  -1.080622  0.0489
VIT -0.591834 0201275  -2.940419 0.0033 TEMP 0877106 0.176351 4.973639 0.0000
= 5 HUM 0517216 0.043513 11.88640 0.0000
Effects Specification vIT -1.090422 0178726  -6.101072  0.0000
G -section fixed (d bl
ross-section fixed (dummy vananles) R-squared 0169528 Mean dependentvar 2057131
R-squared 0.255529 Mean dependent var 2057121 Adjusted R-squared 0167479 S.D. dependentvar 34.06856
Adjusted R-squared 0.251229 S.D. dependentvar 34.06856 S.E. ofregression 31.08504 Akaike info criterion 9.714603
S.E. of regression 29.48005 Akaike info criterion 9.611840 Sum squared resid 1174996, Schwarz criterion 9731346
Sum squared resid 1053317. Schwarz criterion 9.645326 feali _ e ;
Log likelihood 5855222 Hannan-Quinn criter. 9624444 L oalikeiiood 202 e HannaOdinn diter 200
F-statistic 5042537 Durbin-Watson stat 0.375654 F-statistic o 8274243 Durbin-Watson stat 0.394195
Prob(F-statistic) 0.000000 Prob(F-statistic) 0.000000

oAl - K . o o -
¢ d . -
Dependent Variable: NC
Method: Panel Least Squares
Date: 12M16/20 Time: 12:11
Sample (adjusted): 4/02/2020 11/30/2020
Periods included: 243
Cross-sections included: 5
Total panel (balanced) observations: 1215
Convergence achieved after 7 iterations

REM z 39l ,3155:03 3oelLf

Dependent Variable: NO
Method: Panel EGLS (Cross-section random effects)
Date: 12/16/20 Time: 19:10

Sample: 4/01/2020 11/30/2020

Periods included: 244

Cross-sections included: 5

Total panel (balanced) observations: 1220

Swamy and Arora estimator of component variances

Variable Coefficient Std. Error tStatistic Prob Variable Coefficient  Std. Error  t-Stalistic  Prob

c 3108270 8048552  3.851900  0.0001

c 26.48378 10.64452 2.483020 0.0130 TEMP -0074769 0200776 -0.372400  0.7097

TEMP 0.047855 0.350997 0.136341 0.8916 HUM -0.019557 0068096  -0.287194 0.7740

HUM -0.120166 0.064386 -1.866326 0.0622 wvIT -0 699051 0.198084 -3.529062 0.0004
VIT 0.039022 0.114954 0.330463 0.7343 5

AR(1} 0.833797 0.016967 49.14316 0.0000 Effects Specification a5 Sio

Effects Specification Cross-section random 7.440530  0.0599

Igiosyncratic random 29.48005  0.9401

Cross-section fixed (dummy variables)
Weighted Statistics

R-squared 0.749664 Mean dependentvar 20.63128 Resquared 0010348 Mean dependent var 5057686
Adjusted R-squared 0.748003 5.D. dependentvar 34.12397 Adjusted R-squared 0.007907 S.D. dependentvar 20.84438
S E. ofregression 17.13000 Akaike info criterion 8.526919 S E. ofregression 2972615 Sum squared resid 1074511
Sum squared resid 35328847 Schwarz criterion 8.564715 F-statistic 4238566 Durbin-Watson stat 0.373548
Log likelihood -5171.103 Hannan-Quinn criter 8541148 Prob(F-statisticy 0.005446
F-statistic 4514397 Durbin-Watson stat 2652973 Unweighted Statistics
Prob{F-statistic) 0.000000

R-squared 0.038847 Mean dependent var 20.57131
Inverted AR Roots a3 Sum squared resid 1359891, Durbin-Watson stat 0.295157

—
N

z3sail) ecT Aududl 5l,57.00:06 3L

Panel Unit Root Test on EC1

(3z 39al) ecT aludad! 2yla2.l :05 il

Panel Unit Root Test on EC1

Panel unit root test Summary
Series: EC1

Panel unit root test Summary
Series: EC1

Date: 12116/20 Time: 12:16
Sample: 4/01/2020 11/30/2020
Exogenous variables: Individual effects

Date: 12M16/20 Time: 12:15
Sample: 4/01/2020 11/30/2020
Exogenous variables: Individual effects, individual linear trends

Automatic selection of maximum lags
Automatic lag length selection based on SIC: 110 10
Mewey-West automatic bandwidth selection and Bartlett kernel

Automatic selection of maximum lags
Automatic lag length selection based on SIC: 1to 10
Mewey-West automatic bandwidth selection and Barilett kernel

Cross-
sections Obs

Cross-

sections Obs Method Statistic Prob.™

Mull: Unit root (assumes commeon unit root process)
-25.0242  0.0000 5

Method Statistic  Prob.**
Mull: Unit root (assumes common unit root process)

1188

Levin, Lin & Chu t* -19.1087  0.0000 5 1188 Levin, Lin & Chut*
Breitung t-stat 2.20868 0.9864 5 1183
Mull: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat -19.8607 0.0000 5 1188 Mull: Unit root {assumes individual unit root process)
ADF - Fisher Chi-square 366.596 0.0000 5 1188 Im, Pesaran and Shin W-stat -21.4260 0.0000 5 1188
PP - Fisher Chi-square 493 967 0.0000 5 1210 ADF - Fisher Chi-square 378.756 0.0000 5 1188
PP - Fisher Chi-square 547 361 0.0000 N 1210

** Probabilities for Fisher tests are computed using an asymptotic Chi

-square distribution. All other tests assume asymptotic normality ** Probabilities for Fisher tests are computed using an asymptatic Chi

-square distribution. All other tests assume asvmptotic normality.
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Dependent Variable: NG

Method: Panel Least Squares

Date: 12/16/20 Time: 20:51

Sample (adjusted): 4/09/2020 11/20/2020
Periods included: 236

Cross-sections included: 5

Total panel (balanced) observations: 1180
Convergence achieved after 7 iterations

variable Coefficient Std. Error t-Statistic Prob
= 28 90885 14.32268 2.018255 0.04328
TEMP 0.079994 0.367174 0.217564 0.8276
HURM -0.128510 0.066144 -1.944388 0.0521
WIT 0.041342 0.112058 0.250181 0.7263
TEMP(-7) -0.141549 0.371865 -0.380647 0.7035
HUM{-73 0.055220 0.067025 0.223872 0.4102
VIT(-7} -0.169295 0.118805 -1.424988 0.1544
AR(1) 0.832370 0.017294 48.13051 0.0000
Effects Specification
Cross-section fixed (dummy variables)
R-squared 0750235 Mean dependent var 21.04492
Adjusted R-squared 0747883 S.D.dependentvar 34.51543
S.E. ofregression 17.33085 Akaike info criterion 8.552048
Sum squared resid 3508104 Schwarz criterion 5.604540
Log likelihood -5034.238  Hannan-Quinn criter. 8572398
F-statistic 218.0447 Durbin-Watson stat 2.654521
Prob(F-statistic) 0.000000
Inverted AR Roots 83

(2z3901) ec2 aluduad! &yla2l 110 Gl

Panel Unit Root Test on EC2

Panel unit root test: Summary

Series: EC2

Date: 12M16/20 Time: 12:20

Sample: 4/01/2020 11/30/2020

Exogenous variables: Individual effects

Automatic selection of maximum lags

Automatic 1ag length selection based on SIC: 110 10
Newey-West automatic bandwidth selection and Bartlett kernel

Cross-

Method Statistic  Prob** seclions Obs
Mull: Unit root (assumes common unit root process)

Levin, Lin & Chu t* -17.0806 0.0000 5 1153
Mull: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -19.5358 0.0000 5 1153
ADF - Fisher Chi-square 358788 0.0000 5 1153
PP - Fisher Chi-square 510.243 0.0000 5 1175

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Panel Unit Root Test on EC1

Panel unit root test: Summary

Series: EC1

Date: 1216/20 Time: 12:16

Sample: 4/01/2020 11/30/2020

Exogenous variables: Mone

Automatic selection of maximum lags

Autornatic lag length selection based on SIC: 1to 10
Newey-West automatic bandwidth selection and Bartlett kernel

Cross-
Method Statistic Prob.** sections Obs
Mull: Unit root (assumes common unit root process)
Levin, Lin & Chu * -23.6871  0.0000 5 1188
Null: Unit root (assumes individual unit root process)
ADF - Fisher Chi-sguare 431.315 0.0000 5 1188
PP - Fisher Chi-square 770.219 0.0000 5 1210

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Panel Unit Root Test on EC2

Panel unit root test Summary

Series: EC2

Date: 12/16/20 Time: 12:20

Sample: 4/01/2020 11/30/2020

Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags

Automatic lag length selection based on SIC: 1to 10
Newey-West automatic bandwidth selection and Bartlett kernel

Cross-

Wethod Statistic  Prob.™>  sections Obs
Mull: Unit root (assumes common unit root process)

Levin, Lin & Chu t* -21.9081 0.0000 5 1153
Breitung t-stat 217886  0.9853 5 1148
Mull: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -20.9569 0.0000 L] 1153
ADF - Fisher Chi-square 367.502 0.0000 5 1153
PP - Fisher Chi-square §53.374  0.0000 5 1175

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Panel Unit Root Test on EC2

Panel unit root test: Summary

Series. EC2

Date: 1216/20 Time: 12:21

Sample: 4/01/2020 11/30/2020

Exogenous variables: Mone

Automatic selection of maximum lags

Automatic lag length selection based on SIC: 110 9
Mewey-West automatic bandwidth selection and Bartlett kernel

Cross-
Method Statistic  Prob.™™ sections Obs
Mull: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -23.4652 0.0000 5 1154
Mull: Unit root (assumes individual unit root process)
ADF - Fisher Chi-square 424.218 0.0000 5 1154
PP - Fisher Chi-square 778709 0.0000 5 1175

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. Al other tests assume asymptotic normality



