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The impact of the COVID-19 pandemic outbreak, lockdown
and social distancing on food prices in Egypt: Projected least
squares (PLS) and mixed data sampling (MIDAS) regressions

Abstract:

This study aims to test the impact of the COVID-19 pandemic
outbreak as measured by the number of new cases (CC), the
Reproduction Number (Rt) and the Stringency-index (SI) of
lockdown and social distancing measures on Food & Beverages
prices, in Egypt . To achieve the goal, the Projected Least Squares
PLS method was used by mixed the Data Envelopment Analysis
(DEA) method as a linear programming problem with the Ordinary
Least Squares (OLS) method, using monthly data from March 2020
to March 2022, and using the Mixed Data Sampling regression
MIDASr method between the higher frequency data( daily :CC, Rt
and SI) and low-frequency (monthly) food price inflation, from
march 15, 2020 to June,30, 2022.

the study concluded: 1) The impact of the Stringency Index
(SI) was not significant on food prices in Egypt, meaning that
food prices during the pandemic were not affected by the
announcement of partial cessation, lockdown and social
distancing, 2) The effect of the number of new cases of Covid-19
infection and the average number of persons infected with each
infected (Rt), was significant and positive on food prices, 3) the
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factors of increased demand for food that led to the increase in
prices have overcome the Supply factors that did not affect food
prices during the pandemic.

Therefore, during a crisis, the government should take
necessary policy actions to stabilize food prices, can formulate
policies that strengthen collaborations among entities in the food
supply chain. Importantly, a strong and effective policy frame is
needed for food markets.
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(FOUP)r 138l el sie :alil) paidl m
elal by Chgud eldadl Jlanl (oydise o 5V Gall Cagu duall oY
1sp ) il Gl e e Ay <l s
:Food & beverages s pialls aladall Jlanl (5 el oulidl) L8501 (]
Y KLl y el ol sall g asalll il s saall sagh e o 5Sh (sl
DSl ol g el sl ¢y gaall 5 g 3N (Gl s Caadl s QLY A el
L5 Gl e il g el sl 5 (s AT Alie cilaia (g Sl 3e Y
Wbl 38 jhaey Asuhll jlaslly 45l dpaeall ol ¢ SIS
2015 GV Ay Aol 305 402 ) dalaia a8 ga 4y el
Census 44k ahaiuly daw sall Gl i) (e (FOAP) dludis (anlas 5
42)2020 4 I 2019 b (0 Sl EViews10 dejall 8 4alidl X12
PLS a4 alasiuly ol die i _piie ALalod) 538 plasind s s (3341
SV G35,k Wilis ; Food Inflation Ratec el s1aall el adusi (2
Al sda aladiul sty bl @l il s aladall el bl [0
MIDAS 44 jh aladinly pasl) die ol jaieS
tOAE YN Gl iy elysll HLEEI Wbl (0 pdise Jadil g A1l O yaiall m
Al ARl Qi ¢ [9-28 50 38 5al) dpa sl 3aal) AlaY) Y a2 (1)
43k 4 Ll ¢ MIDAS 455 45kl cigla g5 vie (I3 (3580 &5y e )
Oed S Al b saaall Blay) YD s sl aladia) Siwd PLS
L CChelk e 3asis
sl Effective Reproduction Number cesdl Jadll S o8, ji5e (2)
add e sl aed Joiiall Y1 2am Liie (5500l AlaY) Jana
A8l el v jed JS Al 8 Alsaall Aadl) aladiu) sy las
Ry 3e b4l a5 MIDAS 4 sk (8 4a sl aiill alasisd 5 ¢ PLS
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s g 4 sl Stringency-index 4el_sall jdiger Lulie 1@V s (3)
SRl 5 ¢ PLS s ey ool i e S Aules b Alaall Rl lasi
o2 Juasy . S| Jelb Al jeyi Ciguy MIDAS 485k A 4wl 2l
www.ourworldindata.org : a8 s« 4336 JuSlud)
A ygedid) i) ¢ AdalBN) (5 hual) Clay yal) 48y o sl (o B oY) 25
sill e ilgie 58S G iy bplai calall adaill Jama 2aa
() sl bl e sSall B! (e @ gl () )5 de
Al sy Al Aia¥) Jaall A adaill Galil) e ¢ Cageall e
JIE dplall E ol SN gl Ca gl ARl Jal gl ) Calay Glal)
el g2l e W e 5 0 Al o) alill Aaliall L8 (s ¢ Jaal) ol o)
Sl al (e 48l Lag 19-2858 by Jlaml i gusi of Lajl 131y
Y damy oLl LES) Q8 2y (FOOP sas 8 ol2adl il e 4450 sl
= laia¥) aelall g GBIV s Gilds ¢ R sl jdise s CCouaall ALaY)
;S JRA e S Leilalaa 085 o gllaal) dalaall (lé ¢ S 4wl puall Jaray
(FodP): = f[(CC)t, Rt, (St ; q],--=-======-====mmmmmmmmmmmm oo 1)

laany S Gl adizaill Cilaase Jias Al (s A @l il Jiad g of s
O o g asidl G (1) drsall 4l Gl (K1 bl @l plige SDlA
I3 Jland e i ) (ARlad) adiadll Claase) o) i) A8 e Jady
A e ) Canasill Craa Lpanys ¢S il puiall o3a 230 (S ¢(FodP),
o W paig saal s Alalae (A Lema s dpniay Ul s caalie pe 5l (sl
«omitted variables 48 s3sa <l juaia W jliie) 5 & jurie Jalad &3 13) Jilaal)
Cilabeal) (8 (Uiusn il 5aiaS) 19-28 58 Sl gy Jadi e A ke gl OIS
oy Ml diuda je 53 jaie sSiu (1)Ablaall 0 (o 8 Ca g Al
lale Alaa¥) JYainy) 4y Hlas Gl
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(Leightner, 2005, « (Branson and Lovell, 2000) <tul jal Wil
s aall il pall 43y )l alasial o Cagus (2022 «alallae) <2007, 2015)
Gl sl 45,k e Projected Least Squares(PLS) 4udalawy)
D A%k e (Aualae e 38 HlS) Lhd daay Al (DEA) @il
e B et iy 33 « (OLS) Adlal) (5 sl s yal) Byl (g8 5 Lsala
T Sy e s (S il jall 23] ka5 20220 e () 2020 e
G Aalall s (2138 jlaud) alill puddl e g asially 48 siaall G il

il e e (1) Abaad) 88 5 G g 5 A8 ghaall <l paiall 4818 21 )
Data Envelopment —<lilall Sl Jiadl sadia) ; J6¥ dsydl m
5 d3+ Linear Programming Model 4sba 4 5 dluS Analysis(DEA)

. (FOUP); ol (q el b Leizanl i (IS (Al 5) 26 sl 5 89 Lol )
Giay ccargll Aly At Al 3 dadadl) daa ) 23 pad 18 cana SRS g
Janall ae (38 535 Aline ) yiaS (2Ll @l LS 5a)input Al ad S8 e
o Clalie Glly Wal o (i (o133 lewl) outputcls saall lasadll
¢ Rp gl jises (CC)p paaadl Lbay) ¥l 2xe 5 (FOdP), &1l e
Ade delua (Kad ¢ t=1,.., TAEL Hsell ¢ (SI)p Alpall Jaza jdi5ag

A il e Adasll dne )
Objective: min 6
subjectto: 6 (CC)° > X A (CC)t,
0 (R)° > A(R),

0 (SI)° >z A'(SI)t,
> AjFodP > FodP®,
?\,t 20 5 tzl,...,...T
SiA =1 e (2)
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Ll (2l pall g T 2o 6 (Led JS) Baaliie IS ala 2y el yall 128
@3AaS (SO 5 (R)C 5 (CC)O Jaad Jil (e Caay zralijll (ld “07 yeeiill
Jiay Al (FOdP) © elaadl jlawd il sllasall 2l e Jsaall [nputs
) dad Ju Y o Gal Al J5Y) 0 sl WS Gllaty 13 s« Qutput gl
oany b paliall ladll adll o jall & sanall Ge 0 Al GBSl b
0 elll 8 elaal) sl Hdse ety ¥ o eyl 1) 2l 5 gAY ) sedd
CoAY) Cpadll s AV sedll Gand el el jEisel ma sl g genall
OOV 08 Ol eban ol L dbse T AL Aamaa S () 55V £ sane 5% o Gty
e e A e Y il

b e el e el (i O daleall Lede Joass Ll Al
Al 4 gl il G Ay a5 s AV 5l (mnss Peer 4 el 0 gl
S Lgalatinl (Sayy (3LSH aae Jiay Lgws sSaag) 5eliSH Jiad Y gl
. saliall e o4 siaall gy el yie ) il T iy

1 Ml 00 < 1 sl Gl O cag (2) Dbadd) sl ACE il g
las die () sSiu elaad) el stz Jaee o el @il pdise S 8 Pi=Tcils
1 Y s e () sSin jlen) o g ad shaall el yuaiall <l 4l ol 5 ¢ V)
aa b e ai ) claliall Jid 9t=1 ks ) claliall é Wby | e
Ol Uil s sl sl e JB o Bi<lcis 1) Sall 5 . Efficiency frontierss sl
Belill an Lol Ji a8 claaliie Jiai Qlac] bl 1) ol lisall o8
rCilalaall yasi A Als o)

JSA (1) Aalaadl disaty g 4ndall e Yy ' il Jha) (S
ol 3 OLS 48y )k pladinl o Ul
(FodP)t =p0 + p1 (CC)t + 2 Rt +p3 (SDt +p4 0 + £ ------- (3)
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(R) sl Jara s (CC) umandl bl &Vl 2o Slalaa By ¢ B ¢ B <P
OSaall ey et il e ¢ § A sdaall Gl jpatall jdise s (SI) Al sl Jara
Aon g sl Al Ll oS8
o I SE Adliae byl :MIDAS 48yl (il Y -3-5

Aul 0 et il Mixed Data Sampling (MIDAS) 4& b zaus
5 DS Aaddie by G z el sl passll (Ghysels et al., 2021)
Laa sl aiill ULy el juaieS (A el il Jlaud adicad Jana Lillls
Lol peall a5a 5 Rycs saall Jara s CC Abay) c¥la aae (e (K11 <3l dlle
00 Aalaally W 5085 o gllaall A8Mall Cipn 53 a5 5 Alliise <l jaieS (S

v =W, B+ f({Xt/S} 0,0 +€————— (4)

(S DS aisia L JeEx! 3
& m O daingy (el Sl i Al Unse Jiiall e ol : Wt_1 .
Yy
yhSil (mddie jlaasy) 8 XH ) Sl e cililll i Caa g dlaf o
3yl S.(Les) Hdle LSS Ld ) Aliial) <ol jpsiall b juaiall X H

t/S
o) Jedll A y i) ad e W i i Gsllad) XM pusiall & 4.4.1*)5‘
1
L et Gglhddl chlalzall ) ¢ G cﬁ °
A sid) e oSl Mo puadd) 1 jlasdl pasil i sl ollia ol kg
) S (asdia
e 4yl ol individual coefficients 4 dll Ciladeall o dgY)
a5 30 a ¢ led aa 5 @l A g Aale ae (g edl) Hlasid Al 5 3ol
2 plasil ) regressors e 30 <ol 4d Hhall oda ld 1A ¢ el IS A
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Dl s oJiaall il & J oY) a sl af e OV Haiall (5 sing Camy aisidll
Slo duanis o o BN aaal) i 13Sa s el 8 G sl a8 Jady S
1(5) Aalaadl o S e il § JSIQ ddladll
S5-1
yE=WE B+ X gy O +E— ——————— (5)

=0

DS mitia uaiall £ e Jaha LS e il el Jid 7 s

de ganal XH il 2l simple aggregation dasal) apeaill 43 Hla (440G
5 el JS A gl aidll g gene Sl o5 Wb g repressor S A s <l yi
A 55 01 sl pill slae) o (slase o) Alas 5 58 38 2y 58S (Ledans 5
(6)Aaladl aladiulys | One repressorasls Jiiwe ywie€ Jalays ¢ 4 5luie

o 5 yl) JS1 2 saal g dalea e Jians

s-1 !
v =W, B + [ X{i_f)/s] A+€—————— (6)

=0

s b gy aitlad) Gkl G Uass Sa MIDAS 43,k a0
oaisis MIDAS & 015! JIss asii Cua ol S Alle el juaiall ol 35
el G0 e 258l e dae aaiay b oo gdsall) 3 Clalaall axe
Adlid el <l i 6 ) Sl dglle
e et Cagus MIDAS 43k (8 () Y1 sl Wk zalad B2 a5
Hlee (pad sa
Osall a3 aladinl a5 0 Almon (PDL) Weightingds¥) zas<dll o

Polynomial Distributed Uasall 353l <la 3 saal) <l 43S Almon

Pyl (b Aeastidl) sl lddadl) e 358 an ) Lag(PDL)

Al (7)azsal) aladi
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k-1 p .
ye =WhiB + X(t )/s’ (2},:0 T]9j> e ——————

- (7)
order &5, P« Zmaa il o 55Y) Ay Jis (YF_776;) 10l @
sl ‘ﬁjh: Joluall  paiall ?“d elaa¥) <l yid dae K ¢ el 2 gandl <)y
BBl a8 Al patell 8 il st 8 dedieddl |ag Selection
) i 2y a9 2 gasd) Gl S A 5y 20aT 6; tal) Glalaall 2ae ) Jaadlg
Zit o S e Juinall juaiall sl de gane o) Lica 38l 1315 | K ol
: ) IS e il (7) Aaall i i sale ) 5 ot (Sasd

k1
Lyi = z . T X(t-1)/s
i=

3gaall Basaia Al olail 3L ULy AR CilS 1) 23 gail) 138 addiy
(eSS — 20 )

Ly s i Al e adiny s :Beta Weighting ziser (& z3sall o

dolu Je =35l 1aa sl s . normalized beta weightingadasal)

il gl de gana o) Lia i) 1315 Adadll pe A gdiall <l yial)

vl Alladl) g jisole) 5 Japati (Sad Zi op LI_SH) e Jaiusal)
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e common slope pladl daall Jiay 4 Jalzall g ¢ ela¥) ol oo kK @
el <) yia

Zit o S e Jiivall il adll Gl sane o

0,1 _
, (@ 71— w2t co.)
ti — 0,1 _ 3 t—1)/SH
Lo (1 — )Pt (t=)/

| =0 ledic haad pruadad () Jiad s
.03 50, 50, BN Glalaall af o Uy Ally JS5 a8 gy
: ikl diBlia g patl) i -6
p A gl clilll PLS 48y ok aladialy el geildi 1-6
ol el jisa) 0 3eUSH dise o i oY) Ala el B el gillls oY
Jh A (2) badll daw pll AE Jay WindDeap gy aladinly (4d s3all
Al ywis o Input Orienteddaadl duxsy cangd) ally dpw bl i)
\Variable Returns to Scale s>l duilly

0 3ol pliga s (BIEYI g plygl (LAl Oyl (1)ds>

el i) 28 ) Al pall Jira 93l Jaza FEIESTREININ A3 gaaal) il yial)
#1380 et Sl Rt CC syl 0
Mar20 194.83 84.26 1.49 651 100.0%
April 201.93 84.26 131 4612 87.0%
May 201.03 84.26 1.38 18181 76.4%
June 198.21 713 0.97 43305 77.5%
July 196.44 60.19 0.6 27003 88.8%
Aug 193.20 62.96 1.06 4970 90.7%
Sept 192.71 65.74 0.93 4352 94.4%
Oct 192.96 60.19 112 4306 91.1%
Nov 198.24 60.19 1.16 8156 86.0%
Dec 195.78 65.74 1.29 21103 78.0%
Jan-21 192.71 54.63 0.83 28774 82.8%
Feb 192.63 54.63 0.99 16411 82.9%
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March 196.87 50.93 1.05 19603 85.5%
April 201.44 50.93 11 25099 85.5%
May 204.57 65.74 0.92 35135 79.7%
June 204.958 43.52 0.64 19365 100.0%

July 205.93 43.52 0.81 3184 100.0%
Aug 205.93 43.52 1.38 3947 100.0%
Sept 213.15 43.52 1.15 15621 100.0%
Oct 215.3 43.52 1.04 26301 100.0%
Nov 214.327 43.52 1 27545 100.0%
Dec 212.18 43.52 0.99 27099 100.0%
Jan-22 216.67 43.52 1.23 38960 100.0%
Feb 226.625 43.52 0.8 58560 100.0%
March 235.799 43.52 0.26 23016 100.0%

i L S 96100 5 0=1 ail 5ol sl of (1) Jsis zass
adll il o Slaiiie o132 jland ol 480 e g 48 s3al) <l i)
Loonsd (5 AV ) 5l 4 jlie sl Laas die (AgSUlI
(5 uall il jall 48y )l ATl Gaad gad i 1 cclalaal] S il (LG
DL b5 0 JS Op A8l Clalea 08 1 J oY) 3 saill ¢ OLS dpolall
eV Hhsas (R )ssall shises ( NTC suaall 4lal) GVl 2ae) (Ll
Gl eSO A8 gdaall il puatall jligay (SI Al pall jilige) elaial) aelill
5yl jeae 8 ool Hlan bl A8 1) elaall el aglill il it
o S Zagaill pafi e g 2022 eobe el (Say 2020 eobe e (o
il e giy J5Y) zasalll B 4l sina adal S| Aal juall jhise e laiin
(st W (2) dsall

L) i czdsaill B2 gm 55 Apaddill ol JLEAY) (pad gaill sl (Yl
Adjusted Al Al 358 A eIl jlaud A sl (e 9658 Ol ey
goall pa Al Jod Sy S S BV e A Bl ¢ R2=580%%
W) e aw f € Adladal g a8 I Slise) HO: no Serial Correlation
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o=dll J s (Say Ll Breusch-Godfrey Serial Correlation LM Test
ad )l el Heteroskedasticitycsball adial 2 sa g oy (5 jiall
. Breusch-Pagan-Godfrey Jlial ¢ an 3 S

(FOAP)t #1381 Jlaus (oasbil) Bl ail) jiial) 3(1) Asbaall sl il (2)J 54>

Utiusall &l _ypiiall Y zasaill Sl 23 gal
Coeff. t-Stat. Coeff. t-Stat.
Constant p -98.18 -1.84 78.4 3.34%x*
(Con B1 3.8 2.77** 4.15 3.17***
(R)t B2 16.55 2.47%* 15.65 2.37%*
(Siit Bs -0.12 -0.90
(ot B4 63.72 3.16%x* | 75.18 4.83%%*
Adjusted R? 0.58 0.58
Durbin-Watson stat 141 1.58
F=0.567 F=0.094
Serial Correlation LM Test* Prob(2,17)=0.75 Prob(2,18)=0.91
Heteroskedasticity Test ** F=0.137 F=0.213
Prob(4,19)=0.97 Prob(3,20)=0.89

+ Breusch-Godfrey Serial Correlation LM Test, Null Hypothesis:

no Serial Correlation

++ Heteroskedasticity Test: Breusch-Pagan-Godfrey, Null

Hypothesis: no Heteroskedasticity

88l ol ) ¢ AU Zdgaill g Al peall hge jerie il die Ll

o il Cielay Olaleall (3L dygimay ald )y zisaill Al

Sl sail) e faad gail

bl g @3Med LLis Stringency-index(SI) lpall jésd 4l o

8 el el o (o) (Y1 Zasaill A gsina e ol sla a8 o lainY]

aeldlly @Vl Sl gl Sl Al ol Uy by ol jaa
AUl Gl dslaie Lol oda 5 e laiaY)
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il gy GOV dagi igall (1" 2 a8 Llee (G ) L) Ul -]
Ell o Lo 6 il Adall culS LaS (g ) oS Aais & gall (5 by (31 g
)sa il &l aall lSué  Health-Wealth trade off 35,8 Al (o
el b eladl Gy lan 3yl dyie ) 353l V) aclill o 3D Sl jlaslly
AL Cal Sl O gl (5 sl

O pstrall e Cun g e laall Gaadiall 5 (e ) el o) )l S padn led -2
B (g drsl ) Joaall  (slaryy dmid s Jle (S (O sSan (e ) el
Al abiee <l ai ¢ Aad 3 A Ean &) o bl $DeV) @l ) 8
Shal Jau aly Lig,sS ol (8 andall (I il U jeme & del )0
o Jall cliald jaad aly (Jseana Y dbaall ) del )3l ddadsl (i i e
B sl (g iy (S g

Gindy Llall ge Gl o M) @l 8 ebll (A8 g pdisad Al @
sac 3l ) LS 4ild ((CC)t dalee gl landad o )32]) jlasl ¢l HL Jasi ) (5 sanll
A0 a3 WS 041 Jorar 19-28 58 o agiilba) (e 2SU a3 0l (alaiy)
OSar A AIAY) aae 8l 13y Lyed Akl 4.2 @Bl g0 ol2all jland il
Effective Reproduction —lbas pasd JS (e g2l agdll Jas o)
Led Adats 5.7 adl s ¢33l Jland <ol 3 « Number Rt

ol JiS) cilS e1aadl Callall g sl 8l sl ) o) bl 1 e

Gkl 3y 3 Jal se O ol ¢ aladall 5 40030 &l el e (el gyl (e

Jalse o i 38 U8 558 b el 30l ) col ) ol e

oA mall e Camia S Y Sig Al Al G gl

A Y Claaadlly Jaadl & 281 el 8 cllall Cuila (ady Lagd

Lyl adadl (oany e callall 3l ) ) ol 5 celygl) 2l LSgii) Unal Caza b

(sl Gl adey Cayey Le sl celygll 553 sk (e Casall s ndil) Jalall sl

lhll 3345 b ¢ A (e sra o 3l A Y e ) A1 e )
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Sl Jie oAl AL alid) e Lagad g ¢ olaadl e a3 gl i)
AN o) gl lrd i) 80 BT uSail Le g 5 (5 Sl 5 il il 5 <y 3l
Dl Ll Al jall Il aa el &S B8 (el il (A
IR A paall ¥l e L) S Ll e slan¥ly dalall Liaill (53854l
gl ) clag Jlly 2020 Jwdew 20 s LS Aaila Ay e 54l
Jsill s oY Cuslls Sl (e Uy ,S ely ol &y el ul) oigid
ts 4 e LSl palaail Jilie ¢ g8all 5 eadll g 4d 5 Sall g Ll gusaldll 5 uanll
AgSUlly ) sadall g a1 5 2 galll o 5 Jasd
ALY dpaiil) g Jagladill 5 ) 5 el 55 el e iyl cpmilinl) o283
? (ECES) 4baii¥l Slul jall (5 paall 38 5all ae & iSVL (MPED)
Jraladll alans #U8) o j3le il 4l o6 o 19-28 dxils ol 2020
labas s Lgiel 5 Al il s g puaaldly 4SIgall g 5 Y15 alll Jia duel 30
gl Bl (N daagisalall jlaa e b0
oo Vi 5 Lihaia 4 shaall <l paiall i ela ¢ 48 gdaall col pial) SV 4ol o
sxas ¢ 75.2 s 0 Adad) dad cialy 2 dpalaiiy) 4 il Gl
DY 556 3.5 Jobay 03l ladd 3L e s AY) @l il i o) @l
c19-28 S ¢l o Adasi yall il jiiall
: MIDAS giail i) gilii-2-6
I deasill Jal e Gillse o ST (555 0l o « MIDAS s o) jal)
48 55 ga 0l
shan gl jda 352 aae g il (& oS 2 1 gY)
Innovational Outlier (10) W) alaaiul &3 3aa gl )i agag HLEAY
Additive  Jbials due)ll Audad)l das gl g )X S asa s ol i 3l
@) dpasll Al 8 calie HLSH) gy iy A5 Outliers (AO)
bl 8 Aialie 43S ol i 3 g 5 Gl il
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(1 goall)AudSon i jas agag 8 Bas gl da JLSS) il (3)dsas

Sl sl S G
Innovational Outlier Additive Outliers Innovational Outlier Additive Outliers
(10) (AO) (10) (AO)

) t- statistic B t-statistic B t- statistic B t-statistic B

o128l a2 ) -0.631 2022 -2.097 2021 -4.199™ 2021 -4.199" 2021

(FodP): (0) MO1 1) MO7 0) M11 0) M12

sl AlaY) G 2e -3.910 28/3 -3.772 22/5 -28.4™ 23/6 -29.2™ 20/4

cc (10) 2022 (15) 2022 (0) 2022 (0) 2022
Rt 522l Jars -5.35™" 11/4 -4,743" 12/2
) 2022 ) 2022
Sl Asl_pall jise -2.097 28/3 -4,199™ 11/4
(1) 2022 (0) 2022

S e Aaall gl -4.443 -4.443 -4.443 -4.443
%35

L «TB=Time Break «xi il e %1 « %55 sima dis 4y gina ik Fx
sUasy) <l i ase 5l 8% (o

(FOdP)y Jtessdl (oudll a8 ) Al 30 IS 0 (3)d 5 00 el
Gl siuall (4 ASLs e CC 19-285S50 daall 2aall 4LaY) SV 2ac
SIsY G Al aladiul o Caga As ¢ (Y oAl AT aay LSl LegiST
iV a8 by el S5 jle ol

Gas HESLa S| Al puall jéisa s Rtcs saall Jane Aluus (g0 JS (f gy Ly
a1 5 8 el ded Al asl aladiid 2 (o sus 13 ¢ jta A )
rdise aladia) A My Asuliadl el Ay Ad e Bogua & AN
G paiall Zoalas¥) sl Judle e Jsaall Hodrick-Prescott Filter
Ooill e dan e ISy Gl il a3 ad G JlasaV) 5l 5 S ey )Y
AUl (10) Aalaall alaainls Time

y=bo+ bi*Time+ by*(Time)?++ bs*(Time)3+e---------- (10)

* Quadratic 4= yills Cubic dauaSill 3 saall &l WS dapa ol il
Al aladiul aly Cogu 1A A, Y1 @l il @lgle Jiai Al Juadl) dapall
Jh & Almon (PDL) Weighting Js¥) zisell i gsall a3
AU cilal @)
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polynomial degree: p=3 s) 3 ssbud 2asll il HiS Ax jo 5l 435 )
(10) Aslaall 585 =ilis ) Vol ¢ (3

Laaiy e sl Al JN1 55 8l g s aill uaiall cp ABMall Y ) 23 e
INF 1380l caumi Jane Guly 85 (FOAP)t #23d) Ll (i) o )1
@il an e JS ag S Al O riall 4l Gy e ST

. Multicollinearity 3_rusiall &l yaiall (o 22atiall bl yY) 4S5
AlSie il (FodP)t-1 el suriall (I 5¥) Ul Al Jla (8 ol o5 o

sl & Autocorrelation (510 dals yY)

minimal sum-of-squared (8l Clayjo & genad dad J8) haidls e
SV W e o (6 AlaY) s 2 i k=15 of il residuals
Dl ad Jara o b el 4 15 0S8 O ol Unad) Al
W faws « k=15 Cudiy 5 CC il K=15 elad¥) jLidl) o3 1A, ¢l

A il ol Y o AV Al @l il S5 53 S 6- Gl (uald) a5
AN sl @l il Y MIDAS 8 il (4)d s s

Al el oo e puie JS((K=15 il as 15 Wdsh S ol i)
INF 3ol laadl e adicai Jaza s
INF s gl #1380) sl pdudal Jana golil) piall MIDAS i il (4)J g2

MIDAS :PDL Almon estimates (polynomial degree: 3)

FETUAYIIERYIN 5 saadl Jaaa Ll ol Jare
CC* syxll Rt Sl

1 2 3 4
Constant 0.588** 1.223*** 0.484***
(FodP)t-1 0.484** 0.492** 0.392*
PDLO1 01 -0.059** -2.007** 0.059
PDLO2 62 0.019** 0.423** -0.031
PDL03 03 -0.0012** -0.016** 0.0018
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Adjusted R? 0.488 0.484 0.485
Log likelihood -36.740 -42.069 -40.925
Durbin-Watson stat 1.807 1.921 1.850
Akaike info criterion 3.478 3.487 3.629
Schwarz criterion 3.723 3.727 3.869
Date Timing -6 -6 -6
K* 15* 15 15
0t Lag First First First
observations 24 27 27

DLnCC

minimal sum-of-squared (8 s Cilay ja £ ganal dad JB) o oy
( EViews10 (Hresiduals(SSR)
Ao JBY Wha 15 & G eVl 358 2xe o (5) Jsds miasn WS

Schwarz ¢« Akaike info criterion « Log likelihood ¢« SSR : julzall

.Hannan-Quinn criterion « criterion
U 3 MIDAS gigail Lial) sUa) b 8 JLEAY cilaglaall pulae LS4 gilid (5) Jgaa
CCALaY) c¥la dae Jiiual) paiall g INF aduaill Jara ailil) il

Model SSR* LogL AlC BIC HQ
15 Lags 30.020245 -36.740343 3.478362 3.723790 3.543474
4 Lags 30.637153 -36.984440 3.498703 3.744131 3.563815
5Lags 31.627946 -37.366372 3.530531 3.775959 3.595643
3Lags 33.580751 -38.085315 3.590443 3.835871 3.655555
20 Lags 34.512202 -38.413634 3.617803 3.863231 3.682915
7Lags 35.558831 -38.772141 3.647678 3.893106 3.712791
9Lags 36.687544  -39.147126 3.678927 3.924355 3.744039
13 Lags 36.876502  -39.208773 3.684064 3.929492 3.749177
6 Lags 36.905229  -39.218118 3.684843 3.930271 3.749955
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8 Lags 37.005745 -39.250757 3.687563 3.932991 3.752675
14 Lags 37.143612 -39.295381 3.691282 3.936710 3.756394
16 Lags 37.238885 -39.326121 3.693843 3.939271 3.758956
10 Lags 37.361465 -39.365557 3.697130 3.942558 3.762242
17 Lags 37.367676 -39.367551 3.697296 3.942724 3.762408
11 Lags 37.381187 -39.371889 3.697657 3.943085 3.762770
12 Lags 37.381208 -39.371896 3.697658 3.943086 3.762770
18 Lags 38.190239 -39.628838 3.719070 3.964498 3.784182
19 Lags 38.570381 -39.747694 3.728975 3.974402 3.794087

Dependent Variable: INF, Sample: 2019 M01 2022M06.
Included observations: 40
b oy ¢l il g Callill 5 ) 32 YL (4) Jsaally gl & jlaa

Akaike

b= Log-likelihood abell Juia¥) Jijle 8 jlsa

<ilS Schwarz criterion(SC) =5 « informatnio criterion(AIC)
3sall &l LK1 B, 05,07 s Al Cladaa (5 ((4) Jsan (2) 25eadl 8 JBY)

se S of Gl o eV s R? Jasall anadl) Jalae o LS ¢ 4y sine el PDL
3l laad e 19-28 € ¢l ige e J 51 asall Jia CC bl Y
bl A8 el jeae 4
Aical) & piall k=15 sUa) clalaa g5 5 o (6) Jgadl

Ll e et e e a5 08 [ERR PR A P, TR PIT. PP Sl il el s gy 8
Lag Coefficient Distribution Lag Coeficient Distribution Lag Coefficient Distribution
0 -0.040997 0 -592366 0 0083048
1 -0.025273 1 -3529180 1 0.042249
2 -0.011988 2 149812 20020019
3 -0.00M42 3 0169543 3 0001357
4 0007265 4 1473785 4 0013738
5 0013233 5 2414615 5 0025264
6 0016761 6 2992033 6 0033223
70017851 7 3206038 7 -0.037615
g 0018502 g 3056630 g 0038438
9 0012714 9 2543810 9 -0.035604
10 0.006486 10 1667578 10 -0.029382
11 -0.002180 " 0427932 11 -0.019502
12 -0.013285 12 1175125 12 -0.006055
13 -0.026830 13 -3.141596 13 0.010980
14 -0.042813 14 5471478 14 0031543
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Al kS 00 yagy b 232l Y)Y ddlas () (6) U2 ma s
& cnge ) dead s JS Y1 @l 3-0,040997 ads
s lag Y S5
Sun ey 4l bl 3 el (4) Jsan ias Ry sl Jie pasadise
Cus (a5« SC ¢« AIC ¢ Log-likelihood el 4as (8l 5 ¢ R? Jalxa LSl
o Y Gua e S Gl 8 Sk Ry sl Jane 8 ccilaladll 4 gine
CilS Rag) Sbbal) 22a) YV V) dales (5 | o3l el pdicad Jaes
M i nge A I Jemad g e S5 YD il 35 525,923 Ay 5 Al
252 La sy A
o ALl juledll af ()5 g sina il Al (S ol 4l eal 8 S Al puall Hhise Ll e
eV ac) iy a5l o) Sl adara (Y (B g apaal Jalra () 5 ¢ A2 Y
O G A5l LW (6 reall Gley jall 48 )l il ae gl o2 (3
S Ly ¢ INF elaad) lasd st Jane s 5ia e o il els Al pall S5
(sl Jasa g Baaall ALY SV 230 e S INF
sl 9l g Al ) il
e Y (oal5 <2020 ale Ay dia alladl Jg0 JS 19-28 S (g 5 il
OIS el sl 5 elsll g pudl LU Angiy ¢ 5 S AplaBl |5l jual 5 Al
liae dalall Zaall 0l e el allall J 50 alins s 38 (LS 5 Liia ) Lgad 55 L
el g @Ble V) Qlel ja) ba gad s (NPI) 4x¥auall je 433 sV Cilel jaY) 8
¢elosll Uil e a8 il a3 o e ae ) e elisl) 85 i e laiaY)
Ayl aial) Caling e 3 pdad dale AT Lo cuilS L) )
A Ay dera el aY) iy gyl LN e Al Jiag
Oes eliall s Aalidl s jindl Al JalSl g ¢ alial) il gl 8 Sl Jidi s (g aal
(V) Tl 5l ApiaV) Aleally ) 1 et g Jeall g jh (il S
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Glicl g ol daa A ¢ A1l a1 jualiny ebusall o G
O LS sk @l b bl ailal € Gl juae Jie (]19-28 S
028 (8 (A jeaa 8 o3l jland o 19-28 58 i Jlim Al Aglud) il all
sl (285 3 L) A e s Al sl sle clgla il all
alakall lend laaais olaadl el e celaial¥l aclally @3e V) Slel sl
pan Aol )yl
Projected Least 4hlany) g pall clajall 38l aladiul
Mixed Data Sampling 4kbisall Ul Slie 35035 Squares(PLS)
CYAN 2o jd5es geae el el n ANl sl « (MIDAS)
G 8 2058l Jara g (5 gaal) agal) Jsaiall ) @Y aae Lo gia g saaal) ALaY)
PLS alaiudy 4l zlial) ) il ol cilea si ¢ e laia¥) el
el Jaud e s 5ina e Stringency-index(S1) e all jise il sla Y
gl Dlely U A Ug S by ol jean b eliad)l Jlad o Gl uan b
Y 2ol gy o 5l ol S adaea Y ¢ elaia ¥l ae il g eV 5 L)
Lisine 19-285S o agiibeal (e U &3 0l GalasY) 2 3305 il sla LS
s b el jland o Lasas
wadd S e g el agall JaB o) S cpdll A @Y1 aae Bab ) Sl el G
Dbl e L ses Lsina Effective Reproduction Number Rybas
e b ¢z
e g alakall s Al el e callall Cagyla o) il s e
e allall 35l 5 Jal se o)) sl (paall Cag sl e b e e 1,8l T cals
ol Jalse o cades 88 Uig )5S 5 58 3 el 30l ) ol 3l ¢ laad)
() s prall e Cama S5 W) i Al A
S Osall zam 5 A Aty MIDAS lasil ity Uil oda 3y a3 ai g
Loyl OVl 2 il ela dua ¢ Almon (PDL) Weightingd sY) z3 saill
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Jare Apaal) 3 aglyg ¢ il Jlaad adiad Jaxa o alill 8 40aa) 8 J5Y)
(Ssira e Aal pall Jara i) ela ey g 50al)
la M) el Al il i) Al al) 2 85 ARl il e eliyg

s oY) (Al

Llay) @Vl e dadall bl iy ) 3V daidall clgall ey Y
Ledl i Jlaad) OF seill o) Jasel) e alaia¥l g ¢ (s s0all Jama s 328 5all
Crod5all kel s ) sdiall o830 Al

Gaiatl Ao U Al el aY) MAT 4 peadl A &all e gy Wil
Oo Al A3V (e 2 3all 585 Jie ¢ A1) ) gall el 31 jELY)
plSal aa ¢ saill DlUay Can gy Ay salll alud) a5 55 Alad g 3 5e5 DA
Aails ol £l el Jland 334 ) e Cpaild) aidd (3 ) e 4408 )

sl Al 8 CULSI G (g slatl) ) el Sl A8 bua A sSall (lSaly (UG
A Claandl 5 A1)

Caaa Ao gSall (e Al B gaill g O gl Jas o Wl i) < yeal :laal
19-28 68 £ o1zl e 185 ) (g
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el daild
s A ) gl pall
dails il adl 8 jnaly uS) ) Ayl gl Al and (2021) 2eal desa A2l

Laledl Aladll, 4y jadl) dua) o) Gl pdise e Heki e (19-2855) Lis)sS

410 -340 ¢ (3)12 ¢ddl s 4y )ladll il )all
e (covid-19) LS daila GlulSail (2023) cpuld 3l cdine 5 SO0 zlad < jua
Usa o) Jilas Saiely ol el e W i dalladl Lo )30 o)l
A8 -1 «(1)13 ¢gabaidy) Aa=d) bl
L padll V) e Uy B Al 0 | (2020) eban¥l s dslad) Zapill 538 5l Slead)
2020 i 20 (s Al Al e 38l A
an A ) 8l ol o Uy, o dadla i (2021) comn at) il (ol coslas
gl e ¢ aldly o s dpus daala (L i) Jlad clbolia) das
" 27 17 U ) Jlah sl
(gaBY) saill Jana e u il gdally scall LA (2022)¢ (Jsie ) ¢ aldllae
326-311 ¢ (2)42 Bl Ay pall Adaall ¢ jeae Ala 4l ol aaa JAoe
LaBY) LS Alae e (3 Al e U, daila il (2021) dene Bl 6 jlee
(4)22 Apnlpdl o slall 5 SLBY) AUS ¢ 5 ALl daala Apuband) o lal)
A la ) g pall
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s yal) sale
PDL/Almon  zisd MIDAS i =l EViews 10 <l ia
(polynomial degree=3

ladl el uldl) 85l A jle 1 W) 558 = INF ;) il
(FodP) (sl
Laa sl laY) @V 2ae ol jle sl V) (35,8l DLOGCC Jiiuall il

sl
Cependaent Variable: IMF
Method: MIDAS
Date: 1042522 Time: 08:52
Sample (adjusted) 2020M05 2022M04
Included ocbservations: 24 after adjustments
Method: PDL/AImMmon (polynomial degree: 2
Freq. Conversion: First
Wariable Coefficient =td. Error t-Statistic FProb.
C 0588283 0.32048326 1.929834 0.0687
IMF(=1) 0484121 0210615 2.298609 0.0330
FPage: DAILY Series: DLOGCC(-5) Lags: 15
PO -0.059160 0028028 -2 110780 0.04832
PCOLOZ2 0019283 O.008552 2266453 003253
PDLOZ2 -0.001220 0000517 -2. 360847 0.0291
R-squared 0. 491277 Mean dependent var 0o.as19a7v
Adjusted R-squared 04658153 S.0D. dependent var 1.68017F7738
S.E. ofregression 1168142 Akaike info criterion 2478362
Sum squared resid 2002025 Schwarz criterion 2. TF23790
Log likelinood -26. 740324 Hannan—-2uinn criter. 2.543474

Durbin-“Watson stat 1.807334
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Dependent Wariable: IMNF

Method: MIDAS

Crate: 10425422 Time: 09:032

Sample (adjusted): 20Z20MO05 Z2022M0O5
Included observations: 26 after adjustmeants
Method: PO LAIMoN (polynomial degree: 2
Freq. Conversion: First

Wariable Coefficient Std. Error t-Statistic Prob.
- 3222631 0.931937 2. .457992 O.0024
IMNFC-1) 05007532 0. 1753207 2426855 0.0025

Paage: DAILY Series: RPRODCT-5Y Laags: 15

PDLO1 -85.681553 2953127 -2 1961232 0.03295

POLOZ 2.929599 1.2953296 2.269267 0.03229

FPOLO= 0. 181706 D.OF8217 2. 323117 002032
R-=quared 05655556 Mean dependeaent var 1. 141944
Adjusted R-=quared 0. 547559 =D dependent var 1.5695278
S E. ofregression 1.1403208 Akaike info criterion 2. 405046
Sum squared resid 21.20724 Schwarz criterion 2.645988
Log likelinood -39 265650 Hannmnan—-Cuinn criter. 2.474T16
Durizin-YWatson stat 1.9332947
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Dependent Variable: INF

Method: MIDAS

Date: 1002522 Time: 09:08

Sample (adjusted): Z0Z20M05 Z0Z22M0G6
Included ocbservations: 26 after adjustments
Method: POIL/AImon (polynomial degree: 3)
Freqg. Conversion: First

Wariable Coefficient Std. Error t-Statistic Prob.
L 4 222127 1.4658518 2.8T5093 00091
IMNF-1) 0.392203 0.197492 1.985915 00603

Page: DAILY Series: SI(-6) Lags: 15

FoLOA 0097411 0.1413239 0689202 0O.4982

FPOLOZ2 -0.0321149 0.047 343 -0.6579043 0.5177

FPCLO3 0.001784 0.002887 0.617890 0.5433
R-squared 0.506514 Mean dependent var 1.141944
Adjusted R-squared 0. 485952 S.0D. dependant var 1.695278
S.E. of regression 1.215465 Akaike info criterion 3.532704
Sum squared resid 35 45655 Schwarz criterian 2. TFTT4645
Log likelinood -40. 92515 Hanmnnan-Cuinn criter. 2602374
Durbin-Watson stat 1.850621
2023 Janl - (AUl aaal) e @\)l\ Aaall

2404



