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Abstract

The study applies the Vector Autoregressive (VAR) model
onto monthly data, covering the period starting from January
2011 to December 2021, to investigate the impact of
macroeconomic, monetary (i.e., interest rate), financial (i.e. stock
prices), shocks on the banking non-performing loans (NPL) ratio
in Egypt. Employed macroeconomic variables include real GDP
(RGDP), consumer prices index (CPIl), and the real effective
exchange rate (REER). The joint null hypothesis of no-Granger
causality has to be rejected for NPL ratio and CPI inflation rate.
The orthogonalized cumulative impulse response functions
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(IRFs) with Cholesky decomposition over three years is
employed. According to IRFs, the NPL ratio significantly rises
during the period in response to a 1% positive shock in NPL
itself. Moreover, an unexpected positive shock of 1% in RGDP
growth rate and CPI inflation result in a decrease in the NPL
ratio at varying magnitudes and months. The impact of RGDP
shocks is high compared to CPI inflation implying that the NPL
are found to have countercyclical behaviour. In contrast, the NPL
ratio increases at varying magnitudes and months in response to
an unexpected positive shock of 1% in overnight interbank
lending rate and the REER whereas stock prices do not affect the
NPL ratio according to IRFs. Variance decomposition results
reveal that variations of employed variables could be largely
attributed to innovations in the variable experiencing the
innovation and RGDP shocks reveal 21.6% of the variations in
the NPL ratio. Thus, there is a necessity to adopt countercyclical
fiscal and monetary policies in Egypt.

Key Words: Monetary Policy Shocks, Stock Market shocks,
Macroeconomic Shocks, Banking non-performing loans, VAR
Model.

JEL classification codes: C01; C32; EOO
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Alli (5 sany sl 5 Hhlaall G 4 50 Politically- Connected Businessmen (s y=all s ,LSll
35Sl 5 ol Jlaall Al (el 8ol ) eyl il gl () g i) Gl alies 4 g5 a3 5 Cle 5l
e Ul s Oashpemall LS (e apaall A1) g 66 jiiad) sl CVa el Yoo ¥ YooY e L allal)
R S o pemd) gl e e cilS S dalall il oF S paall ey Jlia YU el
O JSUaall ol 33 sa (sl Laal (0 a5 cdlalall L yuday 6l Slaii¥) ylalaa 5 51) 85l 5 5oLl )
S ) 5 cdaadiiall Leali )l Gial s 3 Sl (A a1 i) QU s sl LY andas sl el
(Ahmed, 2017) _hlaall 3 )3} dadail 468 aae 5 (il
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VoYY ale 800 & YOIA Pe £ ) (mliaay) cilial g o
oAl Gy [(Ahmed, 2017) «(Y+Y) Y VA (a5 38 5l clill)]
o gy dajlha (al 8 Gl daall gl Gl (Y0¥ Llad AA G
3 jiaciall (g Al A ) 35 A Sl Laa B jiniall aladl gl S 45 (gl 3]
il e aldl e laslaic) g dalal) o gl daise s oSl LS gl
ale (s 25 (Nasr, 2006) 3 _sixiall s 2l 8 et le (alisil o Juadl
Al Al oo Al b dala) il 5 s aad) 538 pall clid) oy (Yo vt
Ugas sale) Ao 581 IS8 385 Qi cpalall gUadll (e o iaiadl (il
lgandi Gaua yiiall (G Al — 4y )l Cllaall e &gl Jgan g (s il
Sl B8 ey ) Cacal g all @l slawd g @l e Jgaall die
Ol dalial Bany LY Aalalls daledl &gl 4 sl 5 a5 Sl
s paall glailly (yy Siaiall ¢ Daadl by 32018 3 10l 5 oLl 5 clgie (S35 inclall
3 jiaciall (2 g Al A (alédil (e @lld il Syl paiuly Lgiaad &y (5 ezl
By YerAale A9VEA D YooY E0VEY e gl sl J)
O ST A gt 8 (5 el (5 38 pall Sliall 85 jixiall (a5 8l 5l Bas g Caa
Glaty Lady (aladl Jae ) plad g oliinly) 5 il (g 8l (e %4+
;\_u(,:‘aﬁu\d#\‘;m)ﬁ:\s}m\a&ﬂ\&w}sw\wﬂg
o) &5 el 04YA il s Aalad) Ay il d) ) a8 05TY s
(Vo) cgadl o3Sod clil] Lie s Yoo oo Al e
Clel a) ol 8 G W ) sl [(Daradkah & Miani, 2011)
JSiy @il g A gall A< laall gl aae JalE5 ) al s Blas e dadiadll
Dbl (S LS Lt (anad el 5 o sill daa gendl bl jaall e e
dlec 3ol 3y 3ad Gl g AplatiV) 2 sl Caney 5 jiniall (2 g 3l das A aad il
Gaay) adl mlll ) paldll eyl dus Cucaddll) Cua (Gl e
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Al AV A 5 piatall g Al dpws g lE 1 adgiall e S S

YN e 8 jeae Lgiagd AU Aldl Ul phaals Yeed 2Y 40 A ddlal)
& gl g 8 ddadaae (8 AL J a5 e sSall Gal) (e 35S daall oY)
Cliaaie Cdi )l @l ) chual Olaataa) el Ll 5Y) e cases
Caly Cun dal gl 3 kil gt Ajlee S a5 yiedall (g Al
(Ulad 5 jimiall (g jall daasd Cauadls) Milly 5 65 jidll 038 IO Jaws il 8 9490
S el e YO Y Yeed e JBA %9 A5 (0 YE crly G
e s Apallall ALl Ao V) dgalse A A padl Sl Ay gSe A
o Slad a8l clelyal s hlaall 5ol Glld 8 Lay o band) ) ELY)
s Al A gl 85 (Nast, 2012) s S el cliall (5 gall (ol i) g andaill
e 3 oY 0 caly Cua o € Tand 35 (Y0 ) ZY ) 0) 55l JDA 5 jiaial)
Yoo sYOVASY V0 alsel 8067 45008 ¥ 5 0V T sty & jlaa YY)
Laldas) angud 38 (S Hall Aa giaall (g il Aidne (ym poadys i) o
1.3 iy A e Yo VA uewd 8 94TY Jawidl 5 jiaiall g jall da b
s Al A Caly WS iyl e (Yeaty YOV E e %YL
e YOIA jaaws (& 0V € i LSOl (g 8l Jaa) ) 5 siedall
e o W Sy wapps catiill e Yo v g5 Y0V E ale BO4VA %t 0
gy hamy 5 Gl N e DO Glavay T siae IS G il 3 e 1S
G S el Slidl) gl el i e asll 8 aale lee o i) cilalgd
Aa siaall (n g jall 8 el Apud Caxly By (YY) Y OVA €Y 0V E (g adll
Jlie Yo VA ale Laih 0p 0 A s jaall dalite g 68 sl g das il S a0
Apbard A ) Dbl i il e Yoo g g YoV E ale JOA 94T 5 <%0 A
Qlie YoVA ale 3 0p) ve il ai ol JY1 (e g sl 13l Cliacadl
GoSoall il gl e Yoot Yorg de JA %945 (Q9AA
ol dus (aEliadl pudy (Baw e o slg (YA V0V E (g padl
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el 3l (e 3aaill @il e 48 HSa) i) eV DA 5 il
A oy SIS 5 (5 ) (538 sall i) U8 (e Ao gaia sall GV e Tyl suay
beSall (593 eDleal) climil ey jall s dasaill dubid Ay jadll & i) Ll
3 _jiatiall (a5 Al Cliaiadall dplaad Ao o Lulag) (aSadl Las dial) 4Ll
i) JSS (5 emdl) i peaall g Ul olaily iVl lalaa 5,12 L0l 1k
onbe Gkt o @y ) Gzl (Vo) £ ¢ paall (538 el clil) Clianadidl)
L5 5 yiadall (e g ) daus a3 e Lula) GeSadl B Y J5Ls ¥ L Asad
(Alber & Ramadan, 2022) 4 ;25 (Alber & Ramadan, 2017) 4wl Al

el Al e SN andll 4] 5 LEY) i WS

Gl jlaall Juzadl Gk sad el jla) 8 — (5 3S yall il jaaf a8

Al clalall Y & Y b @i clillaie dala @ gl Jlase 8 4 sl
(Sl (el ) LUS Gaad Y o) € a4 @l Aol sl dlesy dalal)
&gl aadiy hlaall o)l Calise ddardl A Jland y BLLESY) (e 8aill
s 315 a8 Lealadinl g Hhlaal) 5y daadl ullad sk e
(s padl 5 S yall il ((Nasr, 2012)] el g 8 ) jhlaall dgal sa g
e gadl S al il 5l Gulaa Gils (YaVo sl B [(Y)E
Lo yall JU) Gl 5 30U (gae (il Cangs Audlall Zadl L Aialal) 4 5l laaledl
i Al G Tlie) Bl il £ Lilaly & il 585 o e« hlaally
YOVA ale e lliie ) 96 s a8 dajle A8, iS5 (Y)Y e Liag Yo YO
il < LS [(EI-Faham, 2020) «(Y+ )V cgomad) g 3S ) i)
Ak gl daleall o Bl sy (Ao — YoV sl (5 paall (5 Sl
Las 8 0l jiluall 440aa5 (lecal Capital Conservation Buffer (CCB)
Slo Blaall Cangy Al a3y Jazcall ¢l i YA 4 peadl) o il ool
38 elly ) ALYl Y e 39T 0 ald o i s led Alland Jl sacal)
e 10850 A gl Hlalae ol dalall 4l ) cladedl) g 3S yall Sl jaual
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O labiadl 3 53 JUA A gpd) ddass A g iiasall o gl ilia Aty o) Y
6 sinal Gle Al ol as e Balaall A (3 Y01 sdgy e e ) g0
s raal) (5 S sall clill) %) ¢ v o a8 Apia Yl g Alaall Alaall (ge JST5 Jaa)
Dlaal o8 a8 (Y5l @) e Gaball Al Sladlal¥l @l Lady (Y4OY
Jual Gl 1 ) aally Jadal) jlalae 3l iy Y39 uaian 8 laglas
camy el i bl Tapas slaf et 305 elgailiial o 5301 85
s pm s s gl ) el Cslad Jae dad (5 baall sl
ai LS Aol apdil) oo gl axaias il il Shlad) o) 5k daa jall J sad

(Y Y4 (sl (5 S el il Allall dadl Hl dilia) dale a Cilaniin

alaall g i el + i V-t

Clada il Al ol Lgaladial oty A <l el () @l Jsaall sy

b Bl A yeadl) (mg @l e dgilally dpaill cleaally SISl
G (Yo V) ey jed Ja Vo)) il jed (e sdiadll 3yl SN jaa
Sa¥! ) il e z3salll ey Gl @l e Jsanll jalias
s Laga 150 o _liie L Real Gross Domestic Product (RGDP) asall
Abid et al., 2014; Bezuchova, ) s 28 I i jell uils Slera (e
saiy Letie ¢ U5 AaaleaBy) 5 5oll Llae IS5l 3 finiall img 8l 0 (2022
(e Udiia (5 siue Aaadle (Kay (g baBY) augill oL aa) sl sl
0o 0 Laa (S LAl Ay )5 ila) Uil Jas ¢ L)Y da®i 5 jiaiall (a5 A
oas Al G stue 058 ¢ AV Qilall ey g Al o o Gaa sl 5,08
oAl dlan Ao (o il 508 (el cun 2SN 5 58 A el 5 il
Klein, 2013; Kjosevski et al, 2019; Karadima & Louri, ) ¢ 3 xS
aa Yl (ol il gai g5 iniall a8l (G 4o A83le 2 5ay e (2021
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Bofondi & Ropele, 2011; Karim et al., 2016; ) J=asis . Al
A Al aaal)  Maay) sl w2l sed Jaxs o ) (Zheng et al., 2019
il e (aaBlay 5 L sail 5 Lllay) (8 (85 ieiall g Al e juS ol

)l ) pdia iy 23 1(Y) A J g2

Sl jaas adl} addiaual el adall
il oo el
Gl S Bl [ ) Byl il e Gl e A Gasal | sl ol s
Sle daguie ST S lag 40 L dalal) saildll cile gine NPL
w2 Al sl
Sraal) S el il | @il JEy &gl G A e sald) led dangie | Gl 8Y1 e salill e

sls e Jedy Ll 34S oalaiely (5 uadl (5 3 dll

PR RERRN

Ao Ly e s a8 01 e

Yoo IR
Al Ll s | OO& Al 3 asiiall ailedl cilandlly (il dad Jlaal | Jleayl sl il
A ) alainl dle (sl
RGDP
dapsll Y sl [ A ead) da ) el Gy - EGX100 sdige i | pend) Jland L3
Gpeadl) | Gl o Wl SV A58 B oY Gelie al — iy padl
https://iwww.egx.com.eg | b &sSall LislY) ¥ ) @l il diaiie 5 padll EGX100
asizs EGXT0 izl i sSall Vo Sl s EGX30
Syl @le) Jand B adl Guliy EGX100 sdise
EES IS FEEIEN RO PR PV O\ IR SYRVENEN: JUPE
YTl Ge iy
Bruegel <lilysacld | il oy jail Wy -Juadll &ball Copall ja ol hdall o pall e
https://www.bruegel.org | ileed) Lol (ulie) caw¥! eill o pall e 4y - sl il
Lo suie (Apin¥) CBleadl (e 23a) el o sl Jilie REER

Graal) el il | e 4ie fargue Gl lend ul@) a8l Jie Dbl Y 8
Al 50 %£.9) Jiad) Gyla) e land a3 oLl RARA
e W Y Al aldly o(oletul daldl) Core- CPI

A Al iyl Cledia

Omalal) dlas ) jaaal)

oie o )liicly Stock/Share Prices aes) Jlaud jdge alaaiul Jiyg
oo S e o Mishkin (1994) i 2 Leaxe (e dlle ol 2sa ]
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Dl a8 ALl (5 caguat) () sl SlagdY A il ALl Al il Y)Y
Cadadl o aadl 2l alae (g T jedae ) 5S5 38 (Jsma¥) laad o) agu)
o5 Al s ¢ ) & (g g 03 ylalaall 5 (il BY) 8 dal Y1 ) sas Al Al
Beck et al., ) ix JS Lo o8 Sl Sl pall any Slia g WAl A 3 jiatal)
dule de 25y ) (2013; Boumediene, 2014; Amali et al., 2022
gl o i dus (Js0 820 B3 iaiall g jill Ay pgud) Jland Cn

RS PR PP PP I PER RN PUS | I P

shlas) Ao Al ) jlacad bl 58 5eS Ca peall jra aladiul o LS

o) g Jual Gl ) clias e g o) oSy 488 a3 o Cas ((Gouall e
Fofack, 2005; Khemraj & ) - Giss e da,lall i A1l ) alalal
o pall y=u lé ((Pasha, 2009; Dash & Kabra, 2010; NKkusu, 2011
) il A1 Real- Effective Exchange Rate (REER) Jlxdll agall
w33 o e il (Kjosevski et al., 2019) S a8 5 jiaiall (g 8l e
Ll ausi ) o (laadl dleall o (aliag) ) Jladl) agall Gyl
OV Tk 30 sieal) Syl Bl e Gla 1,80 4l (b jaad) @IS L4l
Ol Anial) el dleadl o) se el ) Lol 83 siual) dala S
g s o (& Ol sa da) 8 IS GAN s Jra Lladd) dleall Gad (aless
b a5 Alail Aol Gigan g ol sl dpaganl) ) jaal) S ) (525 Laa
Kocisova & ) 2y ¢Jiiall A5 gabaid¥) Ll 4 5uS aleds) ) 4l
2 Bl g Al I ALY ladas Lasd )M Pastyrikova, (2020
siiall Coyall g b jiiall g jall G daSe Ao a5 sY) AadY) J 5o
piry B iaiall g Al (5 shue o JBy i peall jr a5 8 ( b5 Jladl)
Dy okl A 8 el die |yame) adazmill Jaee e (el
Bfatall G 8l e i Al JSH llall cuils ciladial (uliieS (¢S]t
Ol OSay (Al adle anatll il b odlef 5 Sl laradl 1o e
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el (Sad Anle ol Aulag) 5l (gl adizmill (Al ()5S0
oo s Al g el (=Y Aa Jead (adll ek Jeny of iyl
Rl Aai agh o0 dead o eDleal) 308 (e Cliracay (O Sy s AT Al
Klein, 2013; ) clul 0 20 Gela cgle Gl 138 85 488l agd 63
25> 9 S5 (Ekananda, 2017; Bezuchova, 2022; Alnabulsi et al., 2022
2l Gl o G A 5l G il A s adazalll Jare (g 4305k A
Abid et al., 2014; Karim et al., 2016; Zheng et al., ) Al bl
48le 25a5 (2019; Kjosevski et al, 2019; Fakhrunnas et al., 2022
O AR a8 5 LSy W A B jiniall (i g i) A g adaill Jama (g e

a5 yixiall (g jall da 5 aduaill Jaea

D) il 5 3oLl e iy 48 3 jiaiall a s jall dpd ey (Slaty Lagd
Ba5a 3 fiatall A jaall (g jall A (Sal dua cdede (e G padl) g Uil
Jyad Jumil 33 ga ) Amdiiall 3 fiaiall (g jill Apud jpdiiy & sill J gual
Bezuchova, S .abaB) 5 (A paall ) 8 (5 e ad ) ) 5250 Lae
sas A ol Sisg o Al (e 3 i) (= il A (mis 0 (2022)
dhdaall ) axi () Aadi yall 3 jiatall (8 jadd) (g Al dps 5 Laiy B
Sha Gle e ST Al 5 L gay Aallall agally Sl g Uasll dgilainy)
G g lalin¥) BLall J8 ey a1 cdill 4Ll 3Bl s calal oY)
oLl ylals Caamy 6ol ey lalin¥) Jal e Gl A ALEN 30m )Y jalads)
gl &Sl o Gl e waed) ST g ol g 2 o sailly (galaRY]
Bar et al., ) of ¥ el siall e 3Y Zpulul) Ll aal aey 5 jiniall (i g il
)l Gigan o pdige s el (m Al Al dadll of G deasi (1994
ila3¥) A Ul ST ¢S5 5 iniall g il Oy el L Gl s 3 yme
Y e il alat dadiyall Leiad HA 5 O (S
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Ao ey Jag Yo ) il e 58l 4 jed cilily Al jall aadtiad
i Al pae 8 Al Gl haaY) Yo dle sl agd g YY)
oald (S 8 peadl g Ul ale S8 (5 padll LaBY) Lo duls U Lo
oo onill (D1 el 4l 3as)) sosma ke (pel o 38 4dl 5 LaY) sy
22033 J8 s Aaill 330 Y11 8 (5 peadll agiall Cijea jru p aidera
A S Loy aal g Al 380 Ly YT juadgi (g el 4giall Co ja e
A V- S daila ge el (D23l 4 e ) AT s ke (el
dis Laony aaly Ll 230 Lty Y9 Laend e led Aailal) Ji s dadl)
o2 Al A ey (Adall Jaal) aall mll) jaaial 4 jed Aluds 2l 5
o ol oo il anad Tk A i) qy @bl (e 8 Jiniall 3 eadl
Jd bl 8 das gall B (e alaill 4S jaial) cillaw giall 48 gl Croraill
Aty & oll) Al pasadl oty (EViews10) ddawl s il 8 Lgaladiin
U2 Al Ay BN i (gdtia eUELL du) Al Jaa Gl paiall asand
o LS Lgaladiiad) ol g3 9 3 jiaciall

A i) Aata migad Y-t

Vector (VAR) Model (S Jlasay) 4sie z3sed aladdul &b
Sl juaiall JS ol ey oA Al all dus jd LSaY — Autoregressive
A At Al syl 8 yuie gl dad O cirg Lee gl G ki Lgianaly
Aol AN @l il 48K slagall adll 8 A2 S yuriiall 13¢] sUasall 2l
Lo st o(tp e, o2 et AR 5l 3l paial) ol ad ) 23 el
.(Litkepohl, 2005) (V) #& dalaall JUA (10 zaty

Ye =V + A1 V-1 + e+ Ap Yt—p + &t t = 0, il,iz, (1)
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e K 22e 5 aal 5050 (e ¢ 5Sh) Column VeCtor 2 see 4aie ey,
ASL) A 1Al die 1 Jrdldl il yaria (e (K X 1) sl (@l suriall) G sinal
e A sl claded (K X K) ) K &l (0 da e i sbian 4, Jiai
353l (K X 1) gl) 2s0e ania A v S sis op (Has ) G ella il 5 223
oY) G il Alee o M) ) sdiall Uadlll aad b g daia g, Sy A3t
—pi A8 haan s (E () = 0 «sl) sinalausiay Gaussian White Noise
438 Non-singular 324 »¢& Variance-covariance matrix 8 sl ulas
Lol dasi e st 5 ((E(g,6)) = T, +has il Gia3) Time-invariant ¢V e
M sl ey sl as oy 58l Sy 2S5 (B (g,5) = 0 <))
ladl & VAR(p) i 5% (Liitkepohl, 2005) 1155 e, ~N(0,2,)
13— sam gl 5,50 Jala z 3 saill 85 5080 ) dall jaen 2 (gl — s (1) A
(V) iy Adlaal) 3 raa gal) oyl (383

det(Iy —Ayz—-—A,zP) #0 for|z| <1 (2)
Sl 5 I HlasiV) 3 e 8 shaliil) ol il JiaY) saadl sl oy s
o mlaa Bae aladiul o o) gail) Leladly (Al 2 gaall ailid) Gauaddll (e

¥l — il e Al LR MHQIC s MAIC" sMSIC
.(Brooks, 2002) (9)s (A)s (Y)s (1) s

. k
MSIC == log|Z|+Tlog(T) (3)

" Multivariate Scharwz Information Criterion

8 Multivariate Akaike information Criterion

° Multivariate Hannan-Quinn information criterion
10 jkelihood Ratio
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. 2k
MAIC = log|3| + - (4)
. 2k
MHQIC = l0g|2| + Tlog(log(T)) (5)
LR = T[log|3| — log|Z|] (6)

2na e 3] W dosdl bl — ol A geas (F) Jia

Oe J8 2 o ssing @A) ) aidl zdgaill Bl g plad oyl 4 shias
Zasalll (Bl s i — Gl A8 hiae 2aaa () e yid 2£| Wil (slary) ol yid
axa Jicih (T) Wl o(sUasy) &y e 58T axe Jady oAl l) 2l e
Gl Boa Sl o 2o (x2) @O (LR) Abas) iy Aediiul) Al
G e U Gl zisaill i aayy zisall) 8 daddiudl 2l 2
g O ) Stability Condition __Eiu¥) Ljd as zisall (a8
O el Bl V) e 5 o(Bas sl 33l Jaly zisalll 8 50l saall
Multivariate Normal el ashll a5l aii el of 5 colady)
dpe W) eloa) b dagdll el s L 1)y Distribution
355 (e U _Block F-test aaiuly - Granger causality sl
Zasal bl puaiall (e (ol A el Al Al G e (G Apad) A8 olail
a4 e JS Al adll e dplas) AVs @) LG L VAR
Dl e elll G e — 3,08 0S5 () Block Fobia) gl of ) aUail)
ol s Al byl ,alal ol gand Ay gladll saall o A8l Adle
) DG L e e A (B il sl S 1Y L Block F i) s
a5l L jriian Al sad) o el 8 gAY @l ysad) e e
Gl e Jalat g ALty JIen Jalad anadi oy el 13l HUaill 4yl
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Impulse Response Functions <leall aiuy) Jis aadiud il
Al 4l e pial s saal g saa i deda Ll 4l (IRFS)
N At 3 6l i 8 ae oz dsalll b AR ol paiall Al
il i S ol Ll ol ) AlainaY) J1s2 e J 55 Ladie (4l) dareal
aaa Bl paiall (e JS daabis il a33%id Variance Decomposition
Brooks, ) dime i) 5,8 JOA alaia¥) dae el 8 Giasy 31 oyl
Cholesky 48k aladinl ¢Sa 4l cluall ge wall @l (2002
s alg die Gledall jle vaadl el 48 4aed Decomposition
Aall Sl Bl Lagd ol pariall Gaae a5 i (535 cilasall Alainy)
il il A Gaad ) dedally Jatd il 3 saill 8 Y usiall (8 celld)
@il el dedas JY) i) Clediay (el e JS0 il G el
(il Cladall slaily diuse 4 e JDA e @l jpriall elli i 5 255 13S0
o 2 ) el sa 28 maa e S5 il 1aa Gl i) a3 1Y) Sl
B8 Al il a5 8 Adlad) Al )all cuadie ) B85 (Tracey, 2007) 48 5 s
B hadll iy (V) dsaal) b 8ol 0 A8l Yl e Cholesky 44k
ladl bl 6l aill e dudjall ¢l e (a5 (V) S Aalad) b
Jadll aiall o puall yraw — 32381 jr — adiaill Jaes — dall lea)

B)ﬁa_kl\ubj)ﬂ\e(sg-u‘\}\ j.:m“—

- rRGDP -
§ ] oCyq 0 0 0 0 0 11 ghGDP
gore—CPI oy oy 0 0 0 0 || ccore—cer
IR
§ |3 ogp etz 0 0 0 clR %,
FERRE oy Hgp O3 Ky O 0 gERRE
FEGX100 Koy o, ey Koy Ko 0 £EGX100
ghpL | 1Xg gy Kgy gy Ky Kgyd L gNPL
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Ve i Lai ) kel Coat il Abalaall (e ladaal) ) & i
o= sl 8 AWl Clada Jlaiig j epiiall e ) der il
LA‘; a adl < erﬁ ‘ERGDP ECOTe—CPI SIR <E.ERRE 8EGX100 SNPL
Al Al 5 adcaill Jama s ¢ il Jlaay) Al =il Cledia Ll
(Jaill sl Goyaall jaas s o(3an) 5 AL & il (Gl 8Y) e 3308 e
e (sl St Hllae s (EGX100 pen! slaud yd ga) JUall (ul 5 (3 sne g
o Chand Lai] 5 dadd ¢ 3yl JDA Gaad Y @l jpriall dada oY 1k ) sill
S el Ayt V) Sy o pa @l ), ey S8 deral)
Al el Gleaial 3 jixiall (gl dus pxial Accumulated Response
AV G el Gleaa ) dileayl
w2t & Cholesky dalad (38 9 < yiadall quii A (adla 5(¥) ad o
A8 L) ey

&l _piiall cusd 3 FIPN] FIRN]

Cipall s 28l el Jae —paigill Jare gl datall [(NVIEN (Tracey, 2007)
aldll ) dalad) (a5 8l dass a8l ) —Jladll Jasal)
B el (g A A Ay jlall o sl

Bl jan —pdiaill Jaee —Adal Jlall Jdaall &l Lildl | (Dovern et al.,

ALl 3 sis o ilal) 4 shadiall (i g 58l 2008)

orw izl Jame Al JlaaY) Jsall Ul gad Jane 2gl) | (Dhal et al.,

O DA < [P X 2011)

DY) il Jaee 320l ms — dlaayl sl malill Ll | (Karim et al.

.Z-score .l 2016)

a5 Al s —Jlndl) Ggall i peall ras —ppa] el — 5l e lals | (Ulrcihs, 2018)
.Sold Industrial Output gLl celuall &Ll 5 il

Omalal) dlas ) jaaal)

1AEBLaY g gailidl) -0
Unit Root Test 3!l jia jLad) V.o

Yot gdg il
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bl er.m]\ Jalaill o ga) aety A Hall G yarie Gy A8Mall Andad J08
Augmented Dicky —Fuller L) alaainly 490 6l LelalSs ds 5 (sl
D3 e Ll gial 4 jaa 5 —Dickey & Fuller (1981) 4«3 3 — (ADF)
Gl Hia asay el A b Jiatiy | aede (e Unit ROOE 3aa sl
Jicti Lain «(Nonstationary 4Ske e dpie 3l Alalull o) (5f) da 3l ALl
Al o f) da sl Aludull b sas gl s dgag aae (8 ALl Az
(£) @ Jsaa 8325l ADF _laial il S35 (Stationary 4iSk e )
e eliiuly J5W) LA AT ey oSl Jsati Al all i mes
Wb e oLy 5 ginall 5y pem 3 USLs ola (5301 5 jiatall 4 pondll on s 5l
S siall 3y pm (B3 fiaiall A yaall (g BNl yaie G VAR glsed spi o
oAV @l i) ) Gl

Al Al Jae &l piall ADF L) geiliis o(8) ad) Jgaa

A Adlaiay) ded 4 gunall ADF dsilbiaa 4agd sdal)
st
Sl RGDP il Jsaty 0.1293 -3.026117(C+T) RGDP
Al g Laa oY) 3l 38T 2y
_; 31 sl e U JelSia *0.0007 -4.294315 (C) ARGDP
Core CPl _Lsidl Jeay 0.5955 -2.000176(C+T) Core CPI
Las o s¥) Gl 341 amy ¢ &0l
Aaodl e Lo JelSie e *0.0000 -9.016256 (N) ACore- CPI
A
oSl R Latell Jady 0.5400 -0.394584 (N) IR
i e oY) Gl Al
A Al e L JalSie *0.0000 -9.169551 (N) AIR
a3 o Sll REER sl J sy 0.3830 -1.792252 (C) ERRE

Aslaall il 13 Lo sl — (V) iy Galall A sall — Al jall ol puaial Aabadl o gus Il Ailaiiay) 3
culiaa e Jaidn o o culf o el o elad) o) culi aa et Y ADF WA el Y deadiuall
Loladl
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J.MA»AL [9& s @i /n & Jlas clay /s
Al i Lee oSV GoE AT *0.0000 -9.627775 (N) AERRE
Y Al e s 8 JalSia
EGX100 sl Jed 0. 1008 -12.94938 (C+T) EGX100
Las ¢ ) Bl 3aT o Sl
dol (e G JalSie 4l (iny *0.0000 -12.94938 (N) AEGX100
1.1
8 5a 4 Sl NPL _siall *0.0098 -2.590523 (N) NPL
el 4l iny Las (5 sianall
Shada ) e b

&I A 5 (V). Schwarz Information Criterion (SIC) bwal Wila cUayyl &l yi a3 (V) schlaadla
(8) ol 5 s e (o533 Y ADF Jliad ol al (A dexsiod) Aabeall o )N (7)Y oA doans Jala
& Aol Aslaal) o N C&T ki (0).cll e (5 5ia3 ADF L) o) ja) (2 deasinsall Asladl) of ) C i
Akl (6 25 g bl jdn 393 g2 pdall T jh (b oy il (1) ol il e g 5ia3 ADF sl ol a)

Al alaia ) Jae
A paall (a8 Apud paiay 3N jma paaie UL aphall S5 le g 5 ) pa (B Gl il jaes aladiul &5 (V)
s sl

Al jall @l padial VAR gigal pali Yoo
Zsai o die Lgaladiad oy ) daliil) <l jial JiaY1 Jshall aan ey
s ()3 ()5 ()5 (7) f) S¥dadly dam sl eladll W5 VAR
Gy i) 8 deadiud) el Gl A peaall a8l 1) () L85 Jasl)
A i s Ge sl Ol ELVAR  zasal lle daidy G il ey
elary) <l i i) aaall of Y MAIC slires LR Jbme sy el <l i
® MHQIC s MSIC (s _bomal L 5 elayy) < il a1 aaall Jiahy Laiys A 58
e Jaily M VAR zised pafi galy i il e (45 58 5 5aal 5 5 8
330 D1 (ssma ke (panal o8 38 43l 3 LEY) jand ¢ oakad ol (g2 ol <l
380 Ly YT g (A 5 madd) iall Cijea jaw uad i s el
Ji e dadl) 330 D2 AT (sosea skie (pasal ai LS cladey aal dagl
aa s Aadll 380 ey Y009 e (e ledy jeae 3 Covid-19 dails i)
4l Y1 ((VAR(L)) 32n) 5 eUay) 353 aladiuly VAR zisal 5 o3 25 lase
VAR 73l g b (any (3883 ade (o CalS 8 LALISILY) <l LAY ¢
shla 8 aladdly s A1 550 G JlaasV) ziga i sale) Al ()3Sa
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Clal il Baag oS LKLY Gl UaY) & Selas (VAR(2))
Jala Al 3 saill ) sda aes Cand g Caa A ) Y] Ja jd (G8a3 S 73 5alll
O olelad) L 1 5 (V) o8y JSE 6 e sl pmil) e 5am 5l 5

CTopkal) il Saa )T B sl

VAR gisall Jtial) sla) el 558 ja00a5 yulea 1(0) b Jgaa

MHQIC MSIC MAIC LR syl i
7.886954 7.642581 8.054121 NA ;
12.95771 112.22459% 13.45921 682.9120 )
13.02866* "11.80680 13.86449 106.9901 )
12.92718 1121657 14.09735 8345812 5
1250473 110.39537 14.09922 56.37539 .
12.29771 19.609611 1413654 56.04158 -
111.93134 8.754488 1410450 4647894 5
11.81508 8.150389 1432348 62.73894 :
~11.63608 7481738 14.47790% 53.26514* :

p-value Uasll Zilaia) dad Ciels Cum (A sal) o Ll B Y) Ol paall dpm b by (S Y
%)) Al & giaall Cligine S e ST Breusch-Godfrey (LM-Test)) Jlial dilasy daladl
(%Y 5%°
p-value Uadll dlais) iad Ciela Cum Homoscedstic <l 3 sl (s ol paell dpa j by Sy ¥ 17
.Q%ﬁﬂ\ﬁ}hd\ngnmd5¢wjﬁivvhneJuﬁﬁgkaaylpLaA\
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calaaSla
(1) LR stands for sequential modified LR test statistic (each test at 5% level).
(2) MAIC stands for multivariate Akaike information criterion
(3) MSIC indicates multivariate Schwarz information criterion
(4) MHQIC indicates multivariate Hannan-Quinn information criterion
B el (885 oUagl) <l il JiaY) axll 1% juis (0)
Eviews10 daja alaiinly gfiald) dae) ; juaall

Gl i G A ABe 5a g ae Gramger Ans sl &l Sy
ra Laa— 3 fiatall (a9 58l A Aalaa g pdiatl) Jara Aalas olEL — 23 galll
Lgand Aliiaall adlly sl & aelus ¥ <l jpsial) 6SY (3Uasall) d3,Lll 2l (]
aly o Milly 3 jieiall (g jall Ay adaaill Jare 5 e Alla 3 V) Ganll
3 jiniall G g ) Api g atialll Jarae ilalee (& AS Jiliall aaell dpa jh b
Ol a3 als jeae skl ol ) S cGaule s g Ll
sl e @ f) eS IS Inflation Inertia U sl e sl
o Al Ay 3ol Sy LS (Lt jlaul) Gaid s o AN i puriall b Caaas
ray ehiiall Jleay) sl @il e Jasd A5l 2l e ol 5 jieiall
ol I (Fahmy, 2018) 4wl ja cilia 53 38 5 agull Jlad 5 o yuall jas g 5230l
sai Jaxe sl Adaal) dleal) dad [alidls) Jie (g yeaal) SlaB¥l Ol jdge ) sa
gl ) Ayl aaldll el g8 ) adizaill CiVare gl 5 ¢ ol il
Jsmal 33 sa il siane e Al B adde (51 Lesale 3L 61, sV (3l sud 3
ot (S8 b pmal) Uil ) o (gay o5 inall (5 I do) i
LS s B psaxiade (i 8 YN ud g ¥ Ty gl Cpeall e
L jlae Jul Gl dad 8 (mlisil ) ol Lae ¢y puaall & gl Jals JLd) Ll
%) Y.) e bl das jdll Jpal

s Al A Ualae Lasd Zuaaliil) 4 ginall il ginne JS e 5T 2 dxileany dualiaal) 4 sinddl il givee gl
P&aﬂ“\jé\:.‘\jﬁ‘)m‘uaj‘)ﬂ\
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Gigan agde (x5 A ¥ (Yo )T a8 N Y10 juauns
g paall 8 padl glhaill ) i) 8
Bas gl Bla JANa Jaiall migalll joda £ B9 1()) A0 S

Inverse Roots of AR Characteristic Polynomial

1.5
1.0 -
O 5 — - -
- - -
OO - -
- - -
-
0.5 — -
-1 O
-1.5 T T T T T
-1.5 1.0 05 OO 0.5 1.0 1.5

Eviews10 4aja aladicly cpfialdl das) : jdaal)

cladeall dlaiul) Jiga ¥-o
Impulse Response Glerall st ¥ JIgd anidl) 138 a y2y

e ) riall aa¥ saal g3 g jlade deaa il 2l Functions (IRFS)
i 30 580 a5 pe 5 yaiall (i gyl At il Ayliiiasall 5 A0a) 2ol
ady (Limall ) At W) g el U5 laaie (of) deaall 330 ta
il 48 4adl Cholesky Decomposition 4y dilall du) jall Curiinl
i i (535 ecilaraall BatuY) 1o a5 vie clasall e sl
Sl 3l 8 JY) el 8 el dasall Sl Blaty Lo il yuiall (pna
Ol e ISy il SN joaiall g Ay ol 6 Coaas ) deaally has
LS — cilediall a5 sty s 1388 5 sl yiiall Aadaa s J oY1 piiall Ciladea,
¥l Aaall il ) patll e — (V) o Alabaalls 4d) 3 ,LEY) i
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— Jadll 8l Gyl jraw e 305l jm s pdmill Jaas B
A Eaad Y @l paiall darea O 1005 5 yaiall (g 8l e agaY) e
DR Wy of Bl Ol i (e sy JS 8 Aedeall (pul Caaa Ladl g odald ¢ 5 yiall
3 yiaiall (a5 yall Aus yid Accumulated Response 4sS) yiall dlainy)
AV G uial) Cleda ) Adleal adld il ciledal
3 yixiall (g 8l At Jama jprie Aladil Jigo (V) &8 JSA) sy
sl Jiay Lt At 0 65l J8Y) ) gaal) Jiays s AY) il i) cilaseal
& %) Ll A ge dedia Sigan (o 2ay deaall AlatuV) da py i
Dl g i) adde (i (Jsmal) B2 gn dise) Ledld 3 fiatall (g jall dund picia
dada O ) A jady s 6l S i et 8 intiall (g 8l A (B S
Gl W a8 s AY) il Cleday 35 i € i1 i3 G K5 3D il
8 iaiall (g All 4K Cliaadey Blal daull &I 1Y (5 a5 38 4l
Clallaial 13,855 5 cilyimadl] die NS 3 Jiaiall i g all A ¢ i) e dald
Eat dadea (¥ Aag juall DaiuY) &y peadll W gill (K ¢ by YU ulas
(e g raall A padl g Uaall (S5 ¢ GSAL jpaall (e g B el (g 8l A b
A3 Jimiall m g 3l (e %Y il i g il Clianadie are iy aaly i 30
G355 Yo VY ale B049Y ) 5 Y)Y ale DA 9699) LA jlae YoY) Lle
shiall lea¥) sl bl eie 809%) lajlie dage deda Cigaa
3 _fiadiall (g pill a4 jaSy pdile palias) ) (I i jed) cails cilaria)
Slae sl Ll 5 Jiaiall oa g S8 dp () S5 Lae o3 i) Algd in atbany
Alaial pdle JSG 3 iedall (gl A (Rliddl as g Aplaiy) 3 ) all
8 ot adde G Al ) sl sl gl of ) i) el
RVSPTCIE UXEN ST I X QTN JP SPPRNC B ' NS PENC P
Bofondi & Ropele, 2011; Zheng ) <bul )y &l xe dagiill o3 Glati g
s Al Al el e sl A (et al., 2019; Bezuchova ,2022
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Ai e aslil (Ko wgles |l Jaall i) desal b il
S Wag Ay (Konstantakis et al., 2016; Klein, 2013)0
tlaa Yl daall =l gl dylasl Aadia ey 3 Jiaiall (i g ll (e AliLas Llaial
Ciladal NPL 3 _faiall (a9 Al dud paiia diladin) J) g3 3( V) 4 JS&
LAY Gl il

Accumulated Response to Cholesky One 5 D. (df. ad psted} Innowations £ 2 5. E.
Accumulated Response of NPL to Log RGDP Accumulated Re s ponse of NPL to Log CORE_CFI

;X TS

_.-....,_...._,....._._....J......J._....::-....:,_. [ S PO T
Accumulated Response of NPLto IR Accumulated Re sponse of NPLto Log REER

h JI. AI- :I :I- - I_ .'_ .I_ 20 5

Accumulated Response of NPL to Log EGX10M Accumulated Response of MPL to MPFL

. .

N Fl Fl - Fl Fl

(Eviews-10) gt aladduly Gala) dlas)
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Gleda) adaill Jaea (A %) W )3 doa 50 deda G (535 (JHBall A
el (S iy B fiial) (g ll du i gl ) ) (ASY ) Gl
s siall ) Jeai Y LS el Ciie gyl i) 8 Tag Q5 cal )
s Ao S Gl il clenca i mlasil e xS 3 ) 6 il Al
a3l gl s aliad) O SAL paall (e peme B sl Jgeal
LS cpll Agaal) Al (o JIy aduzaill Jama plii ) () ) e adiall Jins dadia
Aldad) Caill — adail) adi ) L) Gauld e alaiiuly Gl i oS
Ol 358 e e il (il Al Jaedd ()5S G o((rnaa pSall
Karim et al., 2016; ) s <lul j» Clagy alaie JK0 agis 4l e
oY) dlbles 45 ) (Kjosevski et al, 2019; Fakhrunnas et al., 2022
Godll dakie 8 sl Jas i)l o) ) Jasi (Alnabulsi et al., 2022)
o el s (I ol Lee B3l e i e siie IS Wi Jlediy Jans sV
3l e jurie (8 06) Wl das ge deda o gany (3laty Lad g 3 jiaiall (a5 Al
fas Cala i) Lggle (5 iy ald (Al Al Cllatia s i) il (dacs)
e Laa st 5 8 il Algd in pany s S jel) (g T 8 el (m g ) s b
O el Jea s W 5 6b_ginciall (yom g jall Apusi g 30 Jorasl 151 (s A0 ylall A8
.(Ulrcihs, 2018; Gizem & Mehmet, 2021; Fakhrunnas et al., 2022) ¢«
Al Y¥are ol 3 iaid) (e @ e salal) il mleddl jands Sa
e sl Jend ) JelS JEm Y A58 ) @) boaass A JaY) 3 b
Jull Ly @iy Al of (Ekananda, 2017) ST« SAk jpaall ey ol BY)
el AY) Fand 330 ) A (e ag 8 o saldl) jland 50 3 cuniod Cagu yaiaall
Ao Al 85 Cogus 5l 5 30 e 4l W) 8 il g il ) ) 2 Lae
3 e oy 313 fiatall a8l

adld Capuall jrs e A%) L jhaie L ge dadaa i gany (e Lo Ll
A gl (e oy 8 il (a8l A B o 53 5 T Gl 5 gale 5
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iall o pall jr Clada G Ao jla Ao 3 5a 5 2 Lae 8 il AleS (Jin el
Castro, 2013; ) Lese sae ciud p Lgale oST il 5 63 jiniall i 5 58l) A g Jladl)
Klein, 2013; Kjosevski et al, 2019; Zheng et al., 2019; Fakhrunnas et
a5 finiall (g il Ay Clall o165 )W) o ¢ SAL all (ga 5 (al., 2022
Al 4508 Al Lot jeae 8 4080 bl G Y a5 G peall e el
e el S 0% Ml g e juall eyl ae Jalxill (330 e 2d )
e Ao 3 ga 5 AL ) o el Sl a2y Camaa s fiaall g ) daad
Sl e JLERN o e 0 583 (Bre LS — 3 il im g 58 Apasi g agas¥) el (g
EGX100 ags! sl sise 894 a_liia don ga et Cugan o V) — Al
CSay ) ) 65yl pim gyl A e S0y S (gl ale iy al yime
Ao Sl Jaas Y ALY ey el Ay ll B sl Jal) (il ialiily o
L 0 agl) ilia i La e dniill oda (34515 Jlall (3 gl jfiasd e Jalealls yila
8yl o gyl A Al (aliasl o (SKarica, 2014; Bezuchovd, 2022)
Jall Gl (alad) ) e 5248 5l 5 s Ly ol I3 (i puall ] arial
L) gl Lleall An 53 5) 5 Jgall 038 il 5l B 5
adoaill Jame dadia o dumn @l prdiall (i yisale) a3 4 ¢ SAIL paad) e g
25l A 5 gl a5 Jladl) i) ol s ) 5 500 ymas ) i
palin 2e pand o aial) Jleal) Asall milill U o8 e il e s il
Cholesky st dad e ad e Gy el g iy el @L_ul\
2 die ) pihw el il 8GR 3 ga g ade il g «Decomposition
(V) iy Aolaalls dnim gl 48 gimaall (38 5 il i i e Al

Ol CligSa Julali €20
83l 3 yiniall 44 jiaall (g Al duas el il il S a6 ) o
bl 5 A sSall (e A ade 35S 5 oA Jaws iall saall o jltic by i i ued
zasys s JA1 (& padl 5 alaBY) ol o ) HELY) alainY Al
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O %V €A Ay aald 451 il dalal) cilaaall ¢ (7) ady Jsaall
Ul i Jaze (e IS abli (i (8 6l s (el 22y Led (i ety Al L)
Loy saa) 5 200 & gl (303N a5 adoiaill Jama s sl Jlaay) sl
e (5 el Aliin daalis ae e il e 94) 05 ¢9%) T 5 Y)Y Al
D A gl aae il o3a (3T %00 (axE Y gl a5 oyl
Js3 A (Klien, 2013) doul s gl () bl clerall Alainl) Jisa
s el i paiall ladea o ) ila g5 5 gy sl B sing (34
Seaa¥! sl Ol gai g adazail) by s 84 Gaad ) Gl e S
Love & Ariss, )l ozl aa 345 LS clldl) (pa Hadll udi &idal)
iy Caall s yme 8 A ALY 5 Al 8l a0 Al — (2013
dadia Ol —(m s 58l dladne B3 g s Auiliaall ASH SV il jpxie G Jelill
dlhdna 33 3 e (et dlaa) Al il gai dadia g Jlall (ul ) colding
Dial JSlie () Gl 8 S s L8 ) (ga 28 (il 3 gl (s
Bodatall G g Al A ¢ L 1 5 a5 Al Adadae B3 s paldas) ) (Ml 5 Al
b paall glhadl) 8 4 ia¥) @ gill 6 sl (e ST dan o Al jall canlif LS

(o5 Al B3 g (e LeiSay

8 atall A8 puaall (2 g A A el Gulil) <l gSa Julad (1) pB ) Jgan

NPL EGX100 REER IR Core -CPI RGDP 5 ndl)

56.93005 | 0.375863 | 0.002500 | 0.010036 0.121920 42.55963 1

55.18554 | 0.317248 | 0.072996 | 0.002734 0.945581 43.47590 2

71.04742 | 0.128951 | 0.320621 1.461171 1.048637 25.99320 8

72.60050 | 0.084920 | 0.339254 | 1.474688 1.277261 24.22338 12

74.06148 | 0.045699 | 0.357214 | 1.469768 1.483090 22.58275 24

74.86449 | 0.024055 | 0.367175 | 1.467849 1.595984 21.68045 60

Eviews-10 aladiuly ofiald) alas) 3 jaaall
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aiall Maay) sl 8l Gleria OF J 8l 5S4y G La o gua
a8 (8 maal) T e 58 IS5 5inS (O] ils Cleria)
@ aaBY) oY) it Congs eyl (e Ay yuaall A sSall s2am L il
Lo oo o L) Biall SLai8y) e Jasd 553 Y ooliaBV) saill CiVaza ad )
Cilagiul 4 Sall o caiy canall 18 85 ) g Uadl e W i Jaiy
Laa b a5 alaBY) ) EY) e SIS (348a

Afal) culdataY) g Aol Al 3 gd g (AalaiBN) Aubuad! Al ¢ gasaal) -1
diCaal)
4l Clevall o JSI Slaidy) clada S (uld ) du) jall gl
AV oYY o)) 55l YA e 83 giaiall g 3l e agasl) (3 gm dada s
G gl ) e Y laall il s (g 1A Apua ) Al pal) 383
s Al A 5 B yraw ( A30 5k ABDe a5 Laiy e (85 ixdall (g Al
Ll ils (8 szl 5 ag) a5 Copeall jr e JS (a paaiy Wl 3 jiaciall
L) JIgo w8 jalty dase S A a ) 6S8 M8 5 jiatall (a8l da e
al Al & s &3 JYa-Cholesky decomposition —4eS siall cileaall
bmJ\L@\an\w})ﬂ\m‘;%\ L late daa se doda e L
i R g Radea o i B Al ia e Lt (B 1aS s Tl
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