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The abstract :

The study aims to show the impact of epidemic shocks on economic
growth. The case study focuses on the recent COVID-19 pandemic, which
led the World Health Organization to declare it a pandemic and
subsequently a state of emergency. All countries around the world were
affected, leading to widespread lockdowns that impacted all areas of life. In
response, governments quickly implemented plans and policies to face the
unknown future, with the primary goal of combating COVID-19 to protect

public health.

The main question is: what is the impact of the COVID-19 pandemic on
economic growth? The study analyzed data from 4(0 countries over the
period from January 2020 to December 2023. After conducting the
necessary preliminary tests, a dynamic model was used, specifically a panel
data autoregressive model, which was statistically acceptable and of good
quality. The analysis included impulse response functions and historical
decomposition of the impact and shocks, as well as clarifying the difference

between the actual effect and the cumulative effect of COVID-19 shocks.

The econometric results of the study indicate that there have been shocks
to economic growth caused by the cumulative impact of COVID-19, which

have not yet dissipated.

Keywords : economic growth, COVID-19 pandemic, panel data VAR

model, impact and shocks.



Sl giaall (upgd



P T {1 T PP <l giaal
) slaay)
| e uakilly Sl
L | et Lol Jalll Gadlal)
| I P i) Al (adlal)
B | e il giaal) dasld
IV et Jslaal) dasls
LY 2 OO TR JSaly) das
VI G palidall Ll 2l

) ) PP dale dadia
S Juadl)
zlaiy by ks Lgabaﬁ'i\ gaill
5 Ligal
12 |, LBy Caldillg AalaiBy) dsaiilly gail) Joa aualia I
| By PP PT PP PPN by calas) —1-1
12 | e (lai®y) Al Caups —1-1-1
13 | e, (SLaBy) AT jalae—2-1-]
14 | e, doaiil) Bgady CalATl) AUCEa—3-1-1
16 | e sabai®y) gaill —2-1
16 | oo @LaiBY) gail) Chupd —1-2-1
17 | e bty gaill Jara —2-2-1
18 | oo @A) gail) pualic—3-2-]
1O | e doalaidy) daaiil) —3-1
19 | e doalaidy) dpaill) s —1-3-1
20 | e doalai®y) dsaitl) Slubu—2-3-1
25 | i Lalaiy) dnaiilly (abai®Y) gaill (o G al-3-3-]
26 | e SaBY) gaill el i1




2T | e SludSY) lsdly A li-1-11
27 | e eSSl (galuanty) Sall 2y ~1-1-1I
R [ U At gail) 4y ai-2- 111
33 | e 4SSl gall) 4yl cfaliiii-3-1-11
K 7 S PSPPI S ledfy 4211
34 | e S ke O lsdi-1-2-11
R 1 T PPN 43y 4 laiti-2-2-11
37 e 4038 A i) clalas)-3-2-11
30 LBy gaill gz dlai —III
30 | 4oalal) gail) 7 Mas—1-111
39 |, (Harrod — Domar) jlags — 39, zigei —1-1-1I1
43 | i, (Solow — Swan) (lga — slga zigai —2-1-1II
51 | s (Uzawa) |gfl 7 agai —3-1-1I1
58 | e dpaal) gaill zilad —2-111
1. S U AK sail) z 3ai —1-2-111
58 | Lol AK 7 3gai —1-1-2-111
60 | e (Barro) g b zigai —2-1-2-1I1
65 | e 4 fiagdd) gail) zilad —2-2-111
66 | e, gl galal (gimagdd) sail) g igai —1-2-2-111
69 |, Gl Uadl) daatia (Srisagddl galll zigai —2-2-2-111
g PP duadA
A Juai
clsadly A Ll cilasa
7% Ligal
g S ALY e e aulia -1
g S P libigl) ale—1-1
A | e alibigl ale aggda—1-1-1
71 T PPt Slibigl ale jghi-2-1-1
76 | e sl g daal) aggia—2-1




TT | e b s daal) —1-2-1
74 T Ala ey Adinal (agali-2-2-1
80 | i LAY Q) JLES g —3-2-1
82 | e, AU dsal) AR8NY) doal) clislgl) —3-]
83 | e LSl —1-3-1
86 | e @l hadl) —2-3-1
89 | i cilalidlal) —3-3-1
02 | e Silag il —4-3-1
L - Y doallal) daal) dakiia —4-]
06 | e doallal) daall dakiia 3Las —1-4-1
08 | eeeeeeeee e, Luallal) danal) Laliie JSb —2-4-]
101 | oo Aallal) Aaual) Laliial Loauldy) ColSall ~3-4-]
102 | e, Lallal) daall dakiia Ciilag —4-4-1
104 | oo alladl agd Al milsad) g Aiugd) eI
104 | oo Ogelall milsa—1-11
17 S PR Ll oeela—1-1-11
17 S PR sk Qe lali-2-1- I
105 | e O Oeela-3-1-11
105 | oo 29l Qe Uali-4-1-11
105 | e A Qe lali-5-1- 11
TO6 | oo Dalssl) zilsa—2-11
106 | oo A 1l dasla—1-2-11
106 | oo, 400t est) dasla—2-2-11
106 | oo QA |l o<l daila—3-2-11
107 | e Aoyl o<t dasla—4-2-11
107 | e, L) el dadla—5-2-11
107 | e docualed) 1yl oSl dadla—6-2-11
108 | coveeeiieeie e, daled) ulgsl) Aasila—7-2-11
L1008 | oot 1Y) zilga-3-11
108 | o Ll Bislai-1-3-11




1Y S PR bl raglaif-2-3-11
108 | ceeiieie e S daga iglait-3-3-11
108 | coveeiieieeeeen Oadadly 3algl) OAN B rilsally Adg¥I-4-11
) 5 L RO 19— 39S — aaieeal) Uig oS Gug 111
) 5 L I T 19-284S clig g UgysS g o (3 a0-1-1I1
T10 | e LigusS el pé—1-1-1I1
114 | o, Uig S g b 5l goig puin—2-1-1II
115 | e 19- 288 cLg—2-1I1
115 | e, Lalle Allisily Guall B 19-18< ey Laaii-1-2-TII
121 | ....... indlal Llhgl) julaiy all B 19-2d6< olig jLaail-2-2-111
132 | oo LAl

133 | Ligal
134 | oo L) ey Cupit)-T
136 | cooeeeiieeeeieeeeee e Alaa¥) Asall mN o 34N qunai —1-1
138 | oo 19-2858 el gy Lba) e —2-1
139 | oo assal) 5UY-3-1
140 | cooeeeeeiee e clalali-4-1
TA0 | correeeieee e Al 5aL-5-T
141 | oeeeieiieeeeeeeen, Ladaial) dia3l) Judad) z 3all dale 2t lia ~T1
| 5 R Ladaial) dia3l) Judhad) 7z 3l alaiia) dsaaf —1-11
142 | oo (hsiao test) guilaill jlaa) —2-11
145 | e bl Bl -3-11
145 | e Basgll Jsda cladl —4-11
L46 | coveeeeieeeiiee e &bl Jalst) —5-11
147 | oo, Labaiall Auiajl) Judhad (S aaiy) ¢ ld —6-11
149 | i daalual) Lo, -T11
149 | oo LY eyylasy) —1-111




149 | v, Audl) cpiial Auagl slasy) ~1-1-TI1
150 | e, Luhal) e o Jalid Y ddghan —2-1-111
150 | cooeeeeeeeeeee, Aoy d) Ciyaiia (pm Guiladl) clad) —3-1-TI1
| 1 Al cfpitia o adaial) L) cflas) ~4-1-T11
153 | oo Al cfpaial Baagh Jda clad) —5-1-TI1
154 | o &yidal) Jalsil) i) —6-1-T11
| S T Al zdgad aaas —2-TI1
155 | e, donliad) ,aalil dajs aaas —1-2-T11
156 | covneeieeeee e zasalll i —2-2-TI1
| 1 S R g dsall) Baga sl —3-2-TI1
159 | oo clasally S5 Aul —3-111
| Y0 R A docal) lanay) Jlga Jalas —1-3-TII
163 | oo clavall A Aa ) ey -2-3-111
168 | ........ 19- 1858 sl Cladea pa aShilly Andl) Y1 Jalas ~3-3-TI1
2 K RPN LayAl
2 T oy
174 | oo il jikally AdBlially gl
177 | e aalally alaall
1 S T Gadkal)




Jglaad) (g



Jglaall 4a3d

-

dadall o) Olsiad) | Jganl) a3,
135 A AL dviaal) Jgall dadld 01
146 dadaial) a3l Jedlad) 7 3lail 3aagl) da cfladl calida 02
149 dapal) cpiial uagl) slany) 03
150 Lyl cfpiia ¢ Jal Y 48 gaa 04
151 Hsiao 1986 _wilaill il 05
151 Pesaran, Yamagata. 2008 _Las| 06
152 Blomquist, Westerlund. 2013 Liil 07
152 el LGN L) | 08
153 sangl) gda )Ll 09
154 Pedroni Laiil 10
156 donbial) ,alil) da s aaas 11
159 LuSall gial) aid 12
161 ladal) il 13




JIS.&‘\J\ QAJ-@A



JSEY) A5

-

dadal) ad, Olgiadl | &) a8
28 Aabaid¥] Aatill Crnan 2ol ki 01
37 oS die JSH Q) claaaa 02
47 Sl zisad B i) ab) esa 03
49 Slpa zisai B OIS saideral 04
56 g Ul S Vsl pai 8 sl e 05
60 Luadl AK z3sai| 06
83 Aadal duall WY Cavieas 07
85 Ayl A )il 08
88 Glykdll WA gl 09
95 il g ) JIKa 10
111 Lyl Uy gy Calisas)y Jual 11
112 Uig)sS (ug b JSa 12
113 19-28S U5 )5S gyl 8l 550 13
134 Ayl Al Jsall (golaiBY) gaill Y dna 14
137 Aaa¥) ol il e 3l G 15
138 19-285S sl Al eVl 16
144 hsiao _alaall jlad) Jalye 17
158 ASall jgaall 5y 18
160 ool LN J| 19
163 1928 < ilara il 20
166 GDPP _le chsiall gpes lora i 21
168 19-28 < loda o aShilly el 51 22




S palidall il



| JVO- = N | - T

el dlalsl) 5Ll
AIC Akaike information criterion
COVID-19 Corona Virus Disease 2019
CD Cross Dependence
DNA Deoxyribonucleic Acid
ERICOV Erinaceus coronavirus
E Error
EXP Exports
E229 Human coronavirus 229°
FPE Final prediction error
GEX Governoment Expenditure
GDP Gross domestic product
GDPP Gross domestic product per capita
HKU11 Bulbul coronavirus HKU11
H2N2 H2N2 avian influenza viruses
HQ Hannan-Quinn information criterion
HKU1 Human coronavirus HKU1 (Betacoronavirus
HcoVs Human coronaviruses
HINI1 Influenza A virus subtype HIN1
H3N2 Influenza A virus subtype H3N2
HKU13 Munia coronavirus HKU13
HKU5 Pipistrellus HKUS5 ( Bat-CoV HKUS )
HKU2 Rhinolophus bat coronavirus HKU2
HKU9 Rousettus bat coronavirus HKU9
HKU12 Thrush coronavirus HKU12-600
HKU4 Tylonycteris bat coronavirus HKU4
ICTV International Committee for the Taxonomy of
MERS-COV Middle East respiratory syndrome Coronavirus




NHC National Health Commission

Ncov-2019 Novel Corona Virus 2019

NL63 Human Coronavirus NL63 (young children)
PVAR Panel Vector Autoregressive

R&D Research and Development

RNA Ribonucleic Acid

SW1 Beluga whale coronavirus SW1

SC Schwarz information criterion

SARS-COV Severe acute respiratory syndrome coronavirus
SARS-COV-2 | Severe acute respiratory syndrome coronavirus 2
SE Standard Error

UEM Uneployment

VAR Vector Autoregressive

WHO World Health Organisation
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d Pseudonmyycelivm.
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Parag Verma and others, COVID-19 Origin, Detection and impact Analyses : jyaxl
Using Artificial Intelligence Computational Techniques, First edition, CRC

Press, Boca Raton, 2022, p48.
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Spike Glycoprotein (S)
M-Protein

Hemagglutinin-esterase dimer (HE)
Envelope
RNA and N protein
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SARS-CoV-2 N

fFigure 1.3 Transmission and life cycle of SARS-CoV-2 causing COVID-19. SARS-CoV-2 Is transmitted via respiratory droplets of infected cases
to oral and respiratory mucasal cells. The virus, possessing a single-stranded RNA genome wrapped in nudeocapsid (N) protein and three majos
surface proteins: membrane (M), envelope (E), ancd spike, replicates and passes to the lower girways potentially leading to severe pneumonia

The gateway to host cell entry [magnified view) is via Spike-converting enzyme 2 [ACE2) interaction with cleavage of spike in the prefusson state
by peoteases TMPRSS-Z/furine A simplified depiction of the life cycle of the virus is shown along with potential immune responses elicited
Sowrve: €. D. Funk, C. et al, (Z020), A soapshot of the global race for vaccines targeting SARS-CoV-2 and the COVID-19 pandemic. Front. Pharmacol
11:937

Raj Bawa, Advences in clinical immunology, medical microbiology, COVID-19, : jaoaal

and big data, curent issues in medcine vol 2, jenny stanford publishing, singapore 2022,

p 13.
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- Zaheer allam, Surveying the Covid-19 Pandemic and Its Implications, Urban Health,
Data Technology and Political Economy, ELSEVIER, Victoria Australia, 2020, p 4-5.
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2 — Régis Bourbonnais, Economitric cours et exercice corrigés, 9° édition, Dunod, paris
France, 2015, p 350-351.
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Régis Bourbonnais, Economitric cours et exercice corrigés, 9° édition, Dunod, : a4l

paris France, 2015, p 349.
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- Yves Croisant, Giovanni Millo, Panel Data Econometric with R, first édition, Wiley,
Chennai, India, 2019, p 104-105.
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Christophe Hurlin, Valérie Mignon, Une synthése des tests de racine unitaire : jyal
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' — HASHEM PESARAN, Time Series and Panel Data Econometrics, OXFORD
UNIVERSITY PRESS, first édition, UNITED KINGDOM & USA, 2015, p 523.

2 — Michael R. M. Abrigo, Inessa Love, Estimation of panel vector autoregressive in
stata, The stata Journal, 16, Number 3, University of Hawaii, USA, 2016, p778,

3 — HASHEM PESARAN, the same référence, p 507-508.
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diasilly cOlelall alads agh 4iey dagyhaall dujlall 44IKE) pe LDl Whag Al ele
S Al BB Al 7 3sat anan Lol Al bl L Vsl faie G (A giaall il )
Lleaally
I RCANREOIES B § 0
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. xtsum GDPP GEX UEM EXP covid19

Variable Mean  Std. dev. Min Max Observations
GDPP overall | 24.22421 24.94681 .8469665 108.7985 N= 1920
between 25.02945  .9892886  91.33098 = 49
within 3.348651 4.342222  44.80066 T= 43
GEX overall | 456.0935  506.559  26.94046  2272.884 N= 1920
between 509.0954 32.548  2060.898 = 40
within 61.41383 161.1805 951.9683 T= 48
UEM overall | 6.865494 4.866435 1.16 28.838 N= 1920
between 4,839824  1.458562  27.20302 = 40
within 9121342 2.082692  11.20603 = 48
EXP overall 212,112 243.7446  5.077952 1022.038 N= 1920
between 2427791  6.449686  893.8488 = 49
within 43.74166  63.40134  354.8389 = 48
covidl9 overall | 78709.43 223947.2 0 4944057 N= 1920
between 96034.19  1855.208  555450.4 = 40
within 202868.6 -476738 4467316 T= 48

Stata 17 dasayp clayie Je alaeYh Qllhll dlae) (et jaaall
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s plliall 2e & Ny s 48 (osbs T el 55l W G (s2g oDlel Jsaall 1a
GDPP & duhall ity (1920 g5l N (oa Auhall die 8 405 50 40 (55l
Cihaily bl s giall laa e piaie JS1 WS ccovid19 s UEM s EXP 5 GEX
(Sl Railly (gl ailly (5l
tdadl) e o Jalii ) A8 ghaa—2—1 111
byl lyatie g b)) Adshins 104 A8 Jsaal)

. corr GDPP GEX UEM EXP covidl9
(0bs=1,920)

GDPP GEX UEM EXP covid19

GDPP 1.0000
GEX 0.3537 1.0000
UEM | -0.2441 -0.1098 1.0000
EXP 0.6755 0.7686 -0.2375 1.0000
covidl9 0.1015 0.3223 0.0268 0.2334 1.0000

.Stata 17 duasy clajia e alacYh cllall slael (et jdaal)
Ly O Gua bl Gfypatia G b dalisyY) ddshan Cpacaially odled Jaall DA (1
GDPP (4 «Cismiay s UEM 3 GDPP (4 cdaussiall (3535 sl GEX 5 GDPP
s UEM 5 GEX (g cas Cmans sl COVIA19 5 GDPP (s «(555 ala) EXP
chugidl Os5 alaal coVid19 5 GEX (w55 (laal EXP 3 GEX (n clas cluminag
EXP (s G olay) cOVid19 5 UEM (yy «Cimias il EXP 5 UEM
cCmaag sy covidl9
tdayall prtia C Guiladl) aflas)-3-1-111
plaloills Adbide gf dilatie Jgally ddlide ) dulatia alalsdll o W s uilasll clasl)

Jagd Jgall Guilan s Bas colylad) dliag b ddhida ) duilaie Jsuall;
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Hsiao 1986 _wilaill jlaal :05 A8 Jaal)

Specification Tests of Hsiao (1986)
H1 = Null Hypothesis : panel is homogeneous vs Alternative Hypothesis : H2
H2 = Null Hypothesis : H3 vs Alternative Hypothesis : panel is heterogeneous
H3 = Null Hypothesis : panel is homogeneous vs Alternative Hypothesis : ...

Hypotheses F-Stat P-Value
HA1 51727.0605... 0
H2 803.537564... 0
H3 3770.85911... 0

EViews 13 daay clayae e alacVL Gllall slael (e 1 juaall
% 05 30 Sl & da Lgd L) Ladlly a8 Aglas) e e Hsiao 1986 lasl
% 05 o Jil DN Y Laa¥) and Jpaall bl laillyy ADEN Gyl i Ji
Y5 Auilate Culdll Yy e Auilaie Culgilly Josall ¥ (gl daghye AN il all Nl
Al (R Alla 8 Wil i dtay Auilatie gl

Pesaran, Yamagata. 2008 ,laal :06 a8y Jgaal)

. xthst GDPP GEX EXP UEM covid19

Testing for slope heterogeneity

(Pesaran, Yamagata. 2008. Journal of Econometrics)
H: slope coefficients are homogenous

Delta p-value
78.166 0.000
adj.  83.563 0.000

Variables partialled out: constant

Stata 17 imay Slajyie Lo saeYl Cllall sl o _daal
Ja Lnpall iuayll ,ad, (53 Pesaran, Yamagata. 2008 ladl oy oDl Jaall
Jiig Apaall dpajdll (mdyi dias %05 (e B Jlain¥l dad (ST cAslatie Jsaal) < lales
Adbiie o) o (ol abal) G 3l

tdlgall LaaY Lal <l
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Blomquist, Westerlund. 2013 laa) :07 a3, Jsaal)

. xthst GDPP GEX EXP UEM covid19,hac

Testing for slope heterogeneity

(Blomquist, Westerlund. 2013. Economic Letters)
HO: slope coefficients are homogenous

Delta p-value
60.469 0.000
adj.  64.644 0.000

HAC Kernel: bartlett
with average bandwith 3
Variables partialled out: constant

.Stata 17 duaay clajie Ao alacYh ) slae) (et jaal)
Zojieall dum il oiy 3l Blomquist, Westerlund. 2013 laa) ¢y oSkl Jsaall
Ljpuall Ayl iy 4iag %05 e Ji JiaY) ded (Sly cAilaie Jspad) C e Ja
Al (1) LERY) das 1 s Adliae Jpaall o (ol ) Bl Jig
Al Cptia (m padaliall LY clidl-4-1-T11

. xtcd GDPP GEX UEM EXP covidl9

Average correlation coefficients & Pesaran (2004) (D test

Variables series tested: GDPP GEX UEM EXP covid19
Group variable: id
Number of groups: 40
Average # of observations: 49.23
Panel is: unbalanced

Variable (D-test p-value corr abs(corr)
GDPP 152.37  0.000 0.787  0.788
GEX 160.13  ©0.000 ©0.828  0.829
UEM 122.30 0.000 0.632 0.695
EXP 182.88  0.000  ©0.945  0.945
covid19 85.77  0.000  0.443  0.458

Notes: Under the null hypothesis of cross-section
independence CD ~ N(0,1)

Stata 17 dasay alayie e alae VU clllall dlae) (e i jdaall
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Ja Ajhuall Lyl daia i, s3I Pesaran (2004) CD jlad) W g oDkef Jaall
oabs %05 e JB b Al dadd) Y LaaY] dad Lo elig Jie adaball LabsY)
e g adaall Lol g Abad) A all g Ao piall Bpua )
sdufyal) cfparial Basgl s c)ladl-5-1-T11

Slo slaeYh Auhall chaiad saagl) e s Ll Adall chlaay) bl |l

grlaial) Bl 3 e 38l iy Sl clylaa)

BA;}M J}.J.; Q\JL}:\;\ :09 eEJ J}J;j\

(gl (b Ay
A P-value o
Pescadf Fisher i
Byfse pi 0.432 1.0000 GDPP
Byfie y& 0.095 0.7658 covidl9
Bytse pd 0.928 1.0000 GEX
Byflse pd 0.942 1.0000 EXP
Bytse pd 0.706 1.0000 UEM
Jo¥) G B Ay
A P-value o
Pescadf Fisher i
8 ytiusa 0.0000 0.0000 GDPP
8 ytiuse 0.0000 0.0000 covidl9
8 ytiusa 0.0000 0.0000 GEX
8 ytiuse 0.0000 0.0000 EXP
3 ytiuse 0.0000 0.0000 UEM

01 a8 Galdl Ao slaeYh Qllhall dacl (e 1 jaal)
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¢usg Pescadf s Fisher gloa) e slaeWh Auhall culyaial saagll jsda jladl

Aol i 4ies Al e auead %05 (e ST (gl & opplial) gl el
(gl G 5jfe 2 lganand (JUILs sassll jaa e Auhall ilyie IS 08 4e5 400l
Gl (mdyi dia g Auhll iz maead %05 e J8 J5Y) @A 8 cplial) il il
lensand Jallis sangll 3 Loy Gl Auball cihtia IS o (g Al Gyl iy 3l

(1) Al G (pe AbalSia lS (5 ISV 31 3 By
sl idal) Jalsil) Hlasl-6-1-TI1

N ol chund) ( Jiisall JalSs agay vaail Pedroni Jladl o séi

Pedroni ,laal :10 &3, Jsaal)

Pedroni Residual Cointegration Test

Series: GDPP GEXEXP01 UEM CQOVID19

Date: 04/30/25 Time:16:18

Sample: 2020M01 2023M12

Included observations: 1920

Cross-sections included: 40

Null Hypothesis: No cointegration

Trend assumption: No deterministic trend

User-specified lag length: 1

Newey-West automatic bandwidth selection and Bartlett kernel

Alternative hypothesis: common AR coefs. (within-dimension)

Weighted
Statistic Prob. Statistic Prob.
Panel v-Statistic -3.81226... 0.999931... -3.78270... 0.9999...
Panel rho-Statistic 7.862182... 0.999999... 6.898911... 0.9999...
Panel PP-Statistic 11.26085... 1 8.483736... 1
Panel ADF-Statistic 12.38991... 1 9.259179... 1

Alternative hypothesis:individual AR coefs. (between-dimension)

Statistic Prob.
Group rho-Statistic 9.885777... 1
Group PP-Statistic 11.50466... 1
Group ADF-Statistic 10.58514... 1

EViews 13 daay clajie Ao alaeVh cllall slae) et jdaall
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Lauliall palil da s 3085111 28y Jsaal

VAR Lag Order Selection Criteria

Endogenous variables: GDPP GEXEXP01 UEM COVID19
Exogenous variables: C

Date: 04/30/25 Time:15:13

Sample:2020M01 2023M12

Included observations: 1720

Lag LogL LR FPE AIC SC HQ
0 -60612.7... NA 2.81e+24 7048573 70.50158 70.49160
1 -31224.0... 5857242 4.18e+09 36.34186 36.43692 36.37704
2 -25117.0... 12135.75* 3542943.* 29.26985* 29.44413* 29.33433*
3 -25102.1... 2951313 3584824. 29.28160 29.53509 29.37539
4 -25091.7... 20.62739 3646040. 29.29853 29.63124 29.42163
5 -25081.5... 20.04422 3709452. 29.31577 29.72769 29.46817

* indicates lag order selected by the criterion

LR:sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error

AIC: Akaike information criterion

SC: Schwarzinformation criterion

HQ: Hannan-Quinn information criterion

EViews 13 Zaayn clapa e alaeVl Qllall dlae) (10 1 jaal)
1385 A 2 o g dspeill aulidll sl da s o s el Jsaall il DIA (e
) b il g3y (HQ=29.33433 5 SC=29.44413 5 AIC=29.26985
g dgalll yaati-2-2-TII
(01 a8y Galall Hhil) 2 5l sy 3l o Liael Zanlial) il A5 s bl s
tlls il IS i 4 23 sall cVale 05 e Jganl) 5
SIS 2y 01 Asladl

GDPP

0.1158484*GDPP(—1) + 0.1092869*GDPP(—2) +
0.0024925*GEX(—1) + 0.0024108*GEX(—2) + 0-0034902*EXP(—]) "
0.0034094*EXP(—2) - 0.2020763*UEM(—1) - 0.2158796*UEM(—2) -

1.94e-07*COVID19(-1) - 3.33e-07*COVID19(-2)
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: S a5 02 Alalaal
GEX = 4.509532*GDPP(-1) + 4.35845*GDPP(-2) + 0.102186*GEX(-1)
+ 0.0984453*GEX(-2) + 0.1462907*EXP(-1) + 0.1369604*EXP(-2) -
9.068136*UEM(-1) - 8.672531*UEM(-2) - 0.000011*COVID19(-1) -

0.000011*COVID19(-2)

AU a5 03 Aaleall

EXP = 2.894866*GDPP(-1) + 2.82443*GDPP(-2) + 0.065456*GEX(-1) +
0.0628731*GEX(~2) + 0.0950338*EXP(-1) + 0.890975003604*EXP(-2) -
5.931745*UEM(-1) - 5.420641*UEM(-2) - 7.65¢-06*COVID19(-1) -

6.10e-06*COVID19(-2)

AU a5 04 sl

UEM = - 0.0392288*GDPP(-1) - 0.0391928*GDPP(-2) -
0.0009367*GEX(-1) - 0.000898*GEX(-2) -0.0013896*EXP(-1) -
0.0012333*EXP(-2) + 0.0922869*UEM(-1) + 0.0775001*UEM(-2) +
1.37e-07*COVID19(-1) + 6.97e-08*COVID19(-2)

: S a5 05 Alslaall

COVIDI9 - - 13528.76*GDPP(-1) - 16117.31 *GDPP(-2) -
386.8492*GEX(-1) - 357.3814*GEX(-2) - 669.0493*EXP(-1) -
451.6878*EXP(-2) + 52844.31*UEM(-1) + 23502.63*UEM(-2) +

0.1188213 *COVID19(-1) - 0.0458721*COVID19(-2)
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relly (e Rt b Lady
Bl il 550 118 8, Sl

Roots of the companion matrix

Imaginary
0
|

Real

Stata 17 dosay Glajdae Ao alaeYl cllall slae) (e @ jdaall

costhadl s ol il AuSall Hsdal) a2 s sl odlel JSEN (g
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. pvarstable,graph

Eigenvalue stability condition

Ganall sl w112 8y Jeall

Eigenvalue
Real Imaginary | Modulus
.8926115 0 .8926115
-.4531612 0 4531612
.0401551  .2767665 .2796643
.0401551  -.2767665 .2796643
.0568851 0 | .0568851
-.0526916 0 0526916
.0134892 0 .0134892
-.0132714 0 0132714
.0020067 0 | .0020067
-.0020021 0 | .0020021

All the eigenvalues lie inside the unit circle.
PVAR satisfies stability condition.

Stata 17 Ly clajie e slaeYL Il el a2l

zisad iy conlsdl o Ll B Hoaall paa of cpi IS Joanll g

Lyl puen gl Al chaia e ol uial) Zaglll bl I lassy)

laacally V) dalal adle slaie) liasy saga 13y e sed Nl

relasally Y A —3-TI1

Fanliall CHLERY) dule el anys ciaslll llal 1) lasiV] g Lk zdsa i 25 Loty

G 138 05Ky cilanally Y1 Al Alage ) dusi chBagng oy 4Ol (520 sl

), claaall A Gl€s Allly dacanll Llaiay) Jle s I clglad 38 Pl

clesall pe Aedlly adsiall A1 Qs
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il Haraal A Hil) Clpiall Canis A il 1o Aage Al Alaial) Jlga
Otk Lall Jgeasl) aoaing g Auuhall Cilyiaie (o delally hlinll W CiSs oy «(gmadd
o S &5 sl paill e 19— 2858 larea S Adjee Bis cbin o il L)
Far i s i UEM 5 EXP s GEX 5 GDPP gz 3paill lyicia lai ) Julas
teb WS sy dsaadls (Sl anll e alae YL O5Ss didailly «COVID19

duzanll Llaia) Jigy 119 L8, J<A

Accumulated Response to Nonfactorized One Unit Innovations
95% Cl using analytic asymptoticS.E.s

Accumulated Response of GDPP to COVID19 Innovation Accumulated Response of GEX to COVID19 Innovation
.000002 -00004
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-000002 00002
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Accumulated Response of EXPO1 to COVID19 Innovation Accumulated Response of UEM to COVID19 Innovation
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Fada Chels S el (he g chagaes Aerall JSV) il DA :GDPP alaial -
el e sy et s Apludl Glevall 028 ety dadae OS5 OIS s B s Al
f A Wy Wamy aidy (el

Coels S e 3 (e Blarg IS dagrae daraal) J¥) el Pla :GEX dlai -
Aalag) deria ol Gl el iy cauladl et s Cpaials Bica Gl dera
Ll yal) Akl G el g

bl daa) Coyalials Bparaa dulag) deda ey SGI el e dilag (EXP dlan) -
Baliie S arans M

il Al Cpaiaaly Bysraa Al deda Cijels B jedll (e dlag :UEM 4l -
Bliie C¥asars A

Glodall 750 113 &8y Jeanll —

Period GDPP GEX EXPO1 UEM
1 0 0 0 0
0 0 0 0
2 -0.002315... -0.073298... 0.0138538... -0.001747...
0.0032793... 0.0454171... 0.0334795... 0.0010476...
3 -0.005673... -0.148580... 0.1265020... -0.006155...
0.0098823... 0.1366955... 0.1004644... 0.0031449...
4 -0.009797... -0.198895... 0.3753301... -0.013685...
0.0208268... 0.2872205... 0.2110489... 0.0066073...
5 -0.014653... -0.210277... 0.7778260... -0.024505...
0.0367611... 0.5053777... 0.3715148... 0.0116265...
6 -0.020375... -0.178140... 1.3381629... -0.038599...
0.0579647... 0.7943611... 0.5844077... 0.0182738...
7 -0.027169... -0.103187... 2.0526667... -0.055845...
0.0844601... 1.1538748... 0.8497388... 0.0265370...
8 -0.035261... 0.0109793... 2.9131885... -0.076054...
0.1161147... 1.5815981... 1.1660234... 0.0363539...
9 -0.044873... 0.1593798... 3.9092600... -0.099007...
0.1527074... 2.0741371... 1.5309543... 0.0476346...
10 -0.056200... 0.3365753... 5.0294437... -0.124472...
0.1939719... 2.6276070... 1.9418168... 0.0602754...
11 -0.069405... 0.5372164... 6.2621621... -0.152213...
0.2396226... 3.2379794... 2.3957415... 0.0741680...
12 -0.084615... 0.7563493... 7.5961921... -0.182002...

0.2893711... 3.9012853... 2.8898554... 0.0892045...

Nonfactorized One S.D. Innovations
Standard errors: Analytic standard deviations in parentheses

.EViews 13 daay alayie o alaeVU cllall dlae) et jdaall
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2 55l DA g Cua 5 Y Lieall @ljdl) Ak Gerall B e g ddila
~0.084615 s Gulaind
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3L & derall S eiins 0.013853 oylaie EXP (e Linga Lisinn il 2 553l
7.596192 lsie 12 55l 8 Gulaial) cialy s dgieal) 5530 Al 5affie Y deas
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Historical Decomposition using Cholesky (d.f.adjusted) Weights
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Pesaran's CADF saagll s cihladl) :05 &) 3aldl

. pescadf GDPP , lags(3)

Pesaran's CADF test for GDPP
Cross-sectional average in first period
Deterministics chosen: constant

t-bar test, N,T = (40,48) Obs =
Augmented by 3 lags (average)

t-bar cvie cvs cvl
-1.796 -2.050 -2.110 -2.230

. pescadf d.GDPP , lags(3)

Pesaran's CADF test for D.GDPP
Cross-sectional average in first period
Deterministics chosen: constant

t-bar test, N,T = (40,47) Obs =
Augmented by 3 lags (average)

t-bar cvie cv5s cvl
-4.237 -2.050 -2.110 -2.230

. pescadf covidl9 , lags(5)

Pesaran's CADF test for covidl9o
Cross-sectional average in first period
Deterministics chosen: constant

t-bar test, N,T = (40,48) Obs =
Augmented by 5 lags (average)

t-bar cv1ie cvs cvl
-2.212 -2.050 -2.110 -2.230

. pescadf d.covidl19 , lags(5)

Pesaran's CADF test for D.covidil9
Cross-sectional average in first period
Deterministics chosen: constant

t-bar test, N,T = (40,47) Obs =
Augmented by 5 lags (average)

t-bar cvie cvs cvl
-3.500 -2.050 -2.110 -2.230

. pescadf EXP , lags(3)

Pesaran's CADF test for EXP
Cross-sectional average in first period
Deterministics chosen: constant

t-bar test, N,T = (40,48) Obs =
Augmented by 3 lags (average)

t-bar cvie cv5s cvl
-1.537 -2.050 -2.110 -2.230

. pescadf d.EXP , lags(3)

Pesaran's CADF test for D.EXP
Cross-sectional average in first period
Deterministics chosen: constant

t-bar test, N,T = (40,47) Obs
Augmented by 3 lags (average)

t-bar cvie cvs cvl
-4.279 -2.050 -2.110 -2.230

. pescadf GEX , lags(3)

Pesaran's CADF test for GEX
Cross-sectional average in first period
Deterministics chosen: constant

t-bar test, N,T = (40,48) Obs =
Augmented by 3 lags (average)

t-bar cvie cv5 cvl
-1.553 -2.050 -2.110 -2.230

. pescadf d.GEX , lags(3)

Pesaran's CADF test for D.GEX
Cross-sectional average in first period
Deterministics chosen: constant

t-bar test, N,T = (40,47) Obs =
Augmented by 3 lags (average)

t-bar cvlie cv5 cvl
-4.157 -2.050 -2.110 -2.230

extracted and extreme t-values truncated

1760
Z[t-bar] P-value
-0.172 0.432

extracted and extreme t-values truncated

1720
Z[t-bar] P-value
-16.598 ©.000

extracted and extreme t-values truncated

1680
Z[t-bar] P-value
-2.972 ©.001

extracted and extreme t-values truncated

1640
Z[t-bar] P-value
-11.640 0.000

extracted and extreme t-values truncated

1760
Z[t-bar] P-value
1.568 ©.942

extracted and extreme t-values truncated

1720
Z[t-bar] P-value
-16.883 ©.000

extracted and extreme t-values truncated

1760
Z[t-bar] P-value
1.462 9.928

extracted and extreme t-values truncated

1720
Z[t-bar] P-value
-16.061 ©.000

Stata 17 dasay alayie e alae YU clllall dlac) (e i jdaall



. xtfisher GDPP , lags(3)

Fisher saagll sia c)lial :06 a8, saldl

Fisher Test for panel unit root using an augmented Dickey-Fuller test (3 lags)

Ho: unit root

chiz(8@)
Prob > chi2

32.8959
1.0000

. xtfisher d.GDPP , lags(3)

Fisher Test for panel unit root using an augmented Dickey-Fuller test (3 lags)

Ho: unit root

chi2(8e)
Prob > chi2

688.3894
©.o000

. xtfisher covidilo , lags(5)

Fisher Test for panel unit root using an augmented Dickey-Fuller test (5 lags)

Ho: unit root

chi2(8@)
Prob > chi2

. xtfisher d.covidilo ,

Fisher Test for panel
Ho: unit root
chi2(8e)

Prob > chi2

. xtfisher EXP , lags(3)

81.9944
©.4172

lags(s)

unit root using an augmented Dickey-Fuller test (5 lags)

441.2518
©.o000

Fisher Test for panel unit root using an augmented Dickey-Fuller test (3 lags)

Ho: unit root

chi2(8@)
Prob > chi2

21.3288
1.0000

. xtfisher d.EXP , lags(3)

Fisher Test for panel unit root using an augmented Dickey-Fuller test (3 lags)

Ho: unit root

chi2(8e)
Prob > chi2

. xtfisher GEX , lags(3)

631.9857
©.o0000

Fisher Test for panel unit root using an augmented Dickey-Fuller test (3 lags)

Ho: unit root

chi2(8@)
Prob > chi2

24.1656
1.0000

. xtfisher d.GEX , lags(3)

Fisher Test for panel unit root using an augmented Dickey-Fuller test (3 lags)

Ho: unit root

chi2(8e)
Prob > chi2

. xtfisher UEM , lags(3)

669.4336
©.0000

Fisher Test for panel unit root using an augmented Dickey-Fuller test (3 lags)

Ho: unit root

chi2(80)
Prob > chi2

27.9107
1.0000

. xtfisher d.UEM , lags(3)

Fisher Test for panel unit root using an augmented Dickey-Fuller test (3 lags)

Ho: unit root

chi2(8e)
Prob > chi2

636.4552
©.0000

Stata 17 dasay alayie e alae YU clllall dlae) (e i jdaall
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Panel vector autoregresssion

GMM Estimation

Final GMM Criterion Q(b) = 5.87e-32
Initial weight matrix: Identity
GMM weight matrix: Robust
No. of obs = 1840
No. of panels = 40
Ave. no. of T = 46.000
Coefficient sStd. err. z P>|z| [95% conf. interval]
GDPP
GDPP
L1. .9226758 .139325 6.62 ©.000 .6496039 1.195748
GEX
L1. -.0017902 .0045219 -0.40 0.692 -.0106529 .0070725
EXP
L1. . 0060684 .011691 0.52 ©.604 -.0168455 .0289823
UEM
L1. -.0105187 .104139 -0.10 ©.920 -.2146274 .1935901
covidi9
L1. 5.70e-08 2.95e-07 0.19 0.847 -5.21e-07 6.35e-07
GEX
GDPP
L1. -.6199232 1.137591 -0.54 0.586 -2.849561 1.609714
GEX
L1. 1.008523 .063403 15.91 ©.000 .8842555 1.132791
EXP
L1. .0572368 .1092103 0.52 ©.600 -.1568114 .2712851
UEM
L1. .9282853 1.511232 0.61 ©.539 -2.033675 3.890245
covidi9
L1. 6.89e-06 5.12e-06 1.35 0.178 -3.14e-06 .0000169
EXP
GDPP
L1. -.4353168 .9824121 -0.44 0.658 -2.360809 1.490176
GEX
L1. -.0005702 .0496316 -0.01 0.991 -.0978463 .0967059
EXP
L1. 1.031215 .1102597 9.35 ©.000 .8151098 1.24732
UEM
L1. .332408 .8852404 0.38 0.707 -1.402631 2.067447
covidi9
L1. .0000115 3.37e-06 3.42 0.001 4.92e-06 .0000181
UEM
GDPP
L1. .0034849 .0175009 ©.20 0.842 -.0308164 .0377861
GEX
L1. .00001 .0009209 ©.01 0.991 -.0017949 .0018149
EXP
L1. -.0006843 .0015495 -0.44 ©.659 -.0037214 .0023527
UEM
L1. 1.028976 .0692853 14.85 ©.000 .893179 1.164772
covidi9
L1. -3.53e-07 6.88e-08 -5.13 ©.000 -4.88e-07 -2.18e-07
covidilo
GDPP
L1. 11555.56 9867.92 1.17 0.242 -7785.209 30896.33
GEX
L1. 97.75081 587.5482 0.17 ©.868 -1053.822 1249.324
EXP
L1. -1253.927 1084 .984 -1.16 ©.248 -3380.457 872.6035
UEM
L1. 16433.6 12471.85 1.32 0.188 -8010.772 40877.98
covidi9
L1. .3387056 .0897002 3.78 ©.000 .1628964 .5145148

Instruments : 1(1/1).(GDPP GEX EXP UEM covid19)
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Panel VAR #3541 :08 a3, 3alal

Panel vector autoregresssion

GMM Estimation

Final GMM Criterion Q(b) = 8.80e+15
Initial weight matrix: Identity
GMM weight matrix: Robust
No. of obs = 1800
No. of panels = a0
Ave. no. of T = a5.000
Coefficient std. err. z P>|z| [95% conf. interval]
GpPP
GDPP
L. .1158484  .0034827 33.26 ©.000 .1090224 .1226745
L2. .1092869 .e04a305 25.39  ©.000 .1008492 .1177245
GEX
L1. .0024925 .0001481 16.83 ©.000 .0022022 .0027828
L2. .0024108 .0001354 17.81  ©.000 .0021455 .0026762
EXP
L. .0034902 . . . . .
L2. .0034094  .0001988 17.15  ©.000 .0030197 .e037991
UEM
L1. -.2020763 .0086104 -23.47 ©.000 -.2189525  -.1852001
L2. -.2158796 - - - - -
covidilo
L1. -1.94e-07 6.29e-09 -30.88 ©.000 -2.07e-07 -1.82e-07
L2. -3.33e-07 3.84e-09 -86.54 ©.000 -3.40e-07 -3.25e-07
GEX
GDPP
L. 4.509532 .e0e34827 1294.83 ©.000 4.502706 4.516358
L2. 4.35845 .ee4305 1012.42 ©.000 4.350013 4.366888
GEX
L. .1©2186 .0001481 689.92 ©.000 .1e18957 .1e24763
L2. .©0984453 .©001354 727.13 ©.000 .©981799 .e987106
EXP
L. .1462907 . . - . .
L2. .1369604 .©0001988 688.86 ©.000 .1365707 -.1373501
UEM
L. -9.068136 .0086104 -1053.15 ©.000 -9.085012 -9.e5126
L2. -8.672531 . . - . .
covidio
L. .ee0011 6.29e-09 -1753.42 ©.000 -.000011 -.000011
L2. .eee011 3.84e-09 -2850.85 ©.000 -.000011 - .0000109
EXP
GDPP
L1. 2.894866 .0034827 831.21 ©.000 2.88804 2.901693
L2. 2.82443 .@@4305 656.08 ©.000 2.815992 2.832867
GEX
L1. .065456 .0001481 441.94 ©.000 .0651657 .0657463
L2. .0628731 .0001354 464.39  ©.000 .0626077 .e631385
EXP
L1. .e950338 . . . . .
L2. .e872836 .0001988 439.00 ©.000 .0868939 .e876733
UEM
L1. -5.931745 .0086104 -688.90 ©.000 -5.948621  -5.914869
L2. -5.420641 . . . . .
covidio
L. -7.65e-06  6.29e-09 -1214.98  ©.000 -7.66e-06  -7.63e-06
L2. -6.10e-06  3.84e-09 -1586.45 ©.000 -6.10e-06  -6.09e-06
UEM
GDPP
L1. .@392288 .0034827 -11.26 ©.000 -.0460548  -.0324027
L2. .@391928 .e04305 -9.16 ©.000 -.0476304  -.0307552
GEX
L1. .0009367 .0001481 -6.32 ©.000 -.001227  -.0006464
L2. .o00898 .0001354 -6.63 ©.000 -.0011633  -.0006326
EXP
L1. .0013896 . . . . .
L2. .0012333 .0001988 -6.20 ©.000 -.001623  -.0008437
UEM
L1. .0922869 .o086104 10.72 ©.000 .e754108 .1091631
L2. .@775001 - - - - -
covidi9o
L1. 1.37e-07 6.29e-09 21.80 ©.000 1.25e-07 1.50e-07
L2. 6.97e-08 3.84e-09 18.14 ©.000 6.22e-08 7.72e-08
covidi9o
GDPP
L. -13528.76 .©0034827 -3.9e+06 ©.000 -13528.77 -13528.75
L2. -16117.31 .904305 -3.7e+06 ©.000 -16117.32 -16117.3
GEX
L. -386.8492 .©0001481 -2.6e+06 ©.000 -386.8495 -386.8489
L2. -357.3814 .©0001354 -2.6e+06 ©.000 -357.3816 -357.3811
EXP
L. -669.0493 . . - . .
L2. -451.6878 .©0001988 -2.3e+06 ©.000 -451.6882 -451.6874
UEM
L. 52844 .31 .oe86104 6.l1le+06 ©.000 52844 .29 52844 .32
L2. 23502.63 . . . . .
covidio
L1. .1188213 6.29e-09 1.9e+07 ©.000 .1188213 .1188213
L2. -.0458721 3.84e-09 -1.2e+07 ©.000 -.0458721 -.0458721
Instruments : 1(1/2).(GDPP GEX EXP UEM covidil9)
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