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Analysing and measuring the impact of
temperature changes on the spread of the
Coronavirus in Algeria using the cointegration
methodology
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Abstract:

This research paper aims to analyze and measure the effect of
temperature on the spread of the Coronavirus in Algeria, by studying
the relationship between changes in the average daily temperature and
the number of everyday new infections with the Coronavirus, during
the period from 01 April 2020 to 30 November 2020 using the
cointegration methodology.

Keywords: Novel coronavirus COVID-19, temperature,
cointegration, error correction model.
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Correlation
TEMP NCC
TEMP 1.000000 -0.151371
MCC -0.151371 1.000000
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Augmented Dickey-Fuller Unit Root Test om NCC

Mull Hypothesis: NCC has a unit root
Exogenous: Constant
Lag Length: ¥ (Automatic - based on SIC, maxlag=14)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -1.921758 0.3219
Test critical values: 1% level -3.457984
5% level -2 873506
10% level -2 573270
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Augmented Dickey-Fuller Unit Root Test on D{NCC)

Mull Hypothesis: D(NCC) has a unit root
Exogenous: None
Lag Length: 6 (Automatic - based on SIC, maxlag=14)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.958216 0.0032
Test critical values: 1% level -2.574797
5% level -1.942176
10% level -1.615803
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Augmented Dickey-Fuller Unit Root Test on TEMP

Mull Hypothesis: TEMP has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 2 (Automatic - based on SIC, maxlag=14)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.191169 0.4918
Test critical values: 1% level -3.997930

5% level -3.429229

10% level -3.138092
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Augmented Dickey-Fuller Unit Root Test on INTEMP)

ull Hypothesis: D{TEMP) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=14)

t-Statistic Prob.*

tugmented Dickey-Fuller test statistic -12.56235 0.0000
Test critical values: 1% level -3.997930

5% level -3.429229

10% level -3.138092
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sV a1 e dlalSzs TEMP aloldl O gezines Lzt V1 1y G5l

I
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A
oY) i )5 JsT o o(Granger) sl 3 jlast Lo Ledd Ly (G dezains

VAR 3505 & (Schwarz) 5,155 jlas o LY «(Lag=3) 3

VAR Tosd sl i ps s :06 Jsud

waR Lag Order Selection Criteria
Endogenous variables: NCC TEMP
Exogenous variables: C

Crate: 12/20/20 Time: 11:432
Sample; /012020 1 1/304/2020
Included cbservations: 227

Lag LoglL LR FFRE AlC sSC Ho

o -2252 539 [N 1451383 19 86378 19 589396 19 87596
A -1458 887 1566 227 1281 247 12 90649 12 99702 12943202
2 -1451.908 12.65052 1245480 12.88025 12021132 1294113
3 -1435 995 30 84415 AZ211 450 1277529~ 12 98652" 12 56052
4 -14324 179 2. 488186 1225 040 12 794532 12 06611 12 90412
5 -1428.025 11. 71082 1211.210 1277555 1210749 1Z.90949
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Pairwise Granger Causality Tests

Date: 12/30/20 Time: 11:48
Sample: 4101/2020 11/30/2020

Lags: 3

Mull Hypothesis: Obs  F-Statistic Prob.
NCC does not Granger Cause TEMP 233 0.69105 0.5584
TEMP does not Granger Cause NCC 1.19913 0.3109
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NCC = 520,49 — 8,15 * TEMP
t (6,62) (—2,37)
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R* = 0,023 DW = 0,017 n = 242

Jolrs o Sroly il e iy 5 (DW=0,017) 0 5usls s desd OF
JULs slas DU 8 13 bl ke 525 Je Joy s «(R?2=0,023) syl
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EEANWCe]

Uad ! prenal 3 god s 4841 JulSH -4
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Rl Lol B3k
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NCC = 520,49 — 8,15 * TEMP

t (6,62) (—2,37)
R? = 0,023 DW = 0,017 n = 242
G g sl d izt las W (6 5 G5 bLi,1 i (e Gl 23 501
(U P S L") B C N U R E ) 3 e

NCC = 489,35 — 0,097 » TEMP + 0,99 = AR(1) + 1006,72 = SIGMASQ
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(1,45) (—0,053) (166,00) (19,10)

R*=0,98 DW = 2,25 n= 242
fa 350l AL
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Augmented Dickey-Fuller Unit Root Test om EC

MNull Hypothesis: EC has a unit root
Exogenous: Mone
Lag Length: 6 (Automatic - based on SI1C, maxlag=14)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.733556 0.0063
Test critical values: 1% level -2.575468
5% level -1.942269
10% level -1.615743
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p(Ncc) = 3.78 — 0,099D(TEMP) — 0,14EC(—1)

t (1,85) (—0,058) (—2,20)
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Dependent Variable: NCC
Method: Least Squares
Date: 12/30/20 Time: 12:11
Sample: 4012020 11/30/2020
Included observations: 242
Variable Coefficient Std. Errar t-Statistic Prob.
C 520.4934 T8 57067 6624526 0.0000
TEMP -8.150152 3435454 -2.372365 0.0185
R-squared 0.022913 Mean dependentwvar 3381570
Adjusted R-squared 0.018842 S.D.dependentvar 256.2000
S.E. of regression 2537749 Akaike info criterion 13.91900
Sum squared resid 15456408 Schwarz criterion 1394784
Laog likelihood -1682.199 Hannan-Quinn criter. 13.93062
F-statistic 5628116 Durbin-Watson stat 0017194
Prob({F-statistic) 0.018464
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Dependent Variable: NCC
Date: 12/304/20 Time: 12:27

Included observations: 242

Sample: 401/2020 11/20/2020

Method: ARMA Maximum Likelihood (OFPG - BEHHH)

Convergence achieved after 21 iterations
Coefficient covariance computed using outer product of gradients

Wariable Coefficient Std. Error t-Statistic Prob.
c 489 3565 336 2456 1.455354 01469
TEMP -0.097165 1.807421 -0.053759 09572
ARCT) 0.9963251 0006002 166.0079 0. 0000
SIGMASC 1006.726 52.68527 1910830 00000
R-squared 0.984599 Mean dependent var 2281570
Adjusted R-squared 0.984405 S.0D. dependent var 256.2000
S E. of regression 21.99447 Akaike info criterion 9811431
Sum sguared resid 243627.T Schwarz criterion 9.869099
Log likelihood -11832.183 Hannan-CQuinn criter. 9.834662
F-statistic 5071.819 Durbin-Watson stat 2. 257869

Prob(F-statistic) 0000000

Method: Least Squares

Dependent Variable: D{MNCC)

Date: 12/30/20 Time: 12:35
Sample (adjusted): 4/02/2020 11/30/2020
Included observations: 239 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
(0 3797825 2047559 1.854806 0.0649
D{TEMP} -0.099920 1. 717001 -0.058195 0.9536
EC{-1) -0.141881 0.064332 -2 205432 0.0284
R-squared 0.020224 Mean dependent var 3.383305
Adjusted R-squared 0.011921 3.D. dependent var 3171426
3.E. of regression 3152466 Akaike info criterion 9751890
Sum squared resid 2345377 Schwarz criterion 9 795527
Log likelinood -1162.351 Hannan-Quinn criter. 9769475
F-statistic 24357417  Durbin-Watson stat 1.813279
Prob(F-statistic) 0.089731
0:"“.)M
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Camilla Mattiuzzi, Brandon M. Henry, Fabian Sanchis-Gomar, Giuseppe
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