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The impact of public debt on inflation through the exchange rate

and money supply channels
An econometric study of the Egyptian economy
Abstract:

The study used time series data for the Egyptian economy for the period
from 1990 to 2020 to verify the existence of a direct impact of the
accumulation of public debt on the inflation rate. As well as verifying
the existence of an indirect effect through the effect of public debt, both
internal and external, on the exchange rate and money supply, and the
effect of these two variables on the inflation rate in Egypt. The results
indicated the inability to statistically verify the existence of the direct
effect. While the significance of the presence of the indirect effect
through the two channels was verified. It was also verified that the ratio
of the public budget deficit to the gross domestic product has a
significant positive effect on the inflation rate, which means that the
fiscal theory of the price level is achieved. The study recommends
paying attention to treating the problem of public debt accumulation at
the beginning. It also recommends a combination of fiscal and monetary

policy to combat inflation.

Keywords: fiscal theory of price levels, public debt and inflation rate,

public debt and exchange rate, public debt and money supply.
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Y z3sail) il sangll i clylaal (V) s

1t difference level
ADFLaa) 4o ADF Lii) da slaal) JSE | stial) pnsd
Shlal) 5 Shlal) 5
Prob. t. statistic Prob. t. statistic
0.0000 | -6.634162 0 0.1445 | -3.016404 0 Intercept
INR
And trend
0.0004 | -5.708576 1 0.0150 | -4.121715 0 Intercept
gMm2
And trend
0.0159 | -4.131215 2 0.0028 | -4.836369 0 Intercept
ER
And trend
1.0000 | 1.631217 1 0.0202 | -4.078463 7 Intercept
DEF/GDP
And trend
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S s zlgal Juadl of glad) JS&Y (e giaiyg(AIC) 52 ARDL(1.3.3.4)
ipisadl) Bags JLad)-a

Ja¥l dlghg 5o ) i 8 ARDL(1.3.3.4) zisall slaic) (8
Hll) ChLEY) aladia) DA e lldg oz dgaill 138 Basa o B sy
‘",3\3.\13 gn,n,\hl\ sl e

O S J a0 (e Laadl Cum o(Jarque—Bera) 4ilas) o et

(Ho) paedl sl s by 5% e ST Ll ey Laa 0975 5Laa) dillaa)

s grahall agll ain Al o) e jab (53
i
Series: Residuals
Sample 1994 2020
7 Observations 27
4 Mean 1.07e-15
Median -0.020686
1 Maximum 3.058479
Minimum -2.909209
Sid. Dev. 1.433287
B Skewness  -0.084386
Kurtosis 2872344
14
Jarque-Bera  0.050378
0 Probability — 0.975126

-3 -2 -1 0 1 2 3
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a5 Aalall gl el daphy ¥ = XB + £ alal z3salll i -
(8F) sl Silasya
gt = 60 + elgg_l + + qug_q + ‘L[t :Z\:JUS\ z\qu_a_,d\ quij
e G Aa) sda b ok (R Alslaall o2y palad) spaal) Jales Gl pe
Ll L)
iep Wil Al Hy el cplall cld dum g -
H0:90:91 _ e = Qq :0
(@ Ana dayu X? g ain LM=(n — g XR? ) ziha¥ Cielias 48las)
oy Lla (o dugine iy X2 ajgil dapall Laidll) X3(q) (e LSTLM 1S 1)
alae Dlalas e aaly dalas 8 e dllia (LS 1Y 6 Hy axall ()il
coslaie p Adlsdall eUadBU cplall 6 jeall e Lgiee calisy (ARCH)
Jois 4ay (LM = 12.83 < X{ 5/ = 23.68 ) I Jooal (ye oy
el ae 5 70 e S Jlan) dad o Gas ladl) o ol ailas e pan A H,
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Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic 0.777195 Prob. F(14,12) 0.6771
Obs*R-squared 12.83961 Prob. Chi-Square(14) 0.5392
Scaled explained SS 2.374338 Prob. Chi-Square(14) 0.9998
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s Al Loy ) b colla) Ll axe dpcasd dudys dal

i¢ua ¢ S Bla M (Breusch—Godfrey Serial Correlation LM Test)

Jsd N i Vag /0 e LSl Jasl LM = 1.182 < X2 5/ = 5.99
Jsaally ¢ pahall g 3saill gl 303 Lol 29ng ate (i ) Hy el dom il
: S ks 2 Breusch—Godfrey jlodl il maagy Ul

Wadll ag0n Pl las) £(Y) Jsan
Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.228957 Prob. F(2,10) 0.7994
Obs*R-squared 1.182232 Prob. Chi-Square(2) 0.5537
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F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) 1(1)
Asymptotic:
n=1000
F-statistic 7.922121 10% 2.37 3.2
k 3 5% 2.79 3.67
2.5% 3.15 4.08
1% 3.65 4.66
Finite Sample:
Actual Sample Size 27 n=35
10% 2.618 3.532
5% 3.164 4.194
1% 4.428 5.816
Finite Sample:
n=30
10% 2.676 3.586
5% 3.272 4.306
1% 4.614 5.966
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ARDL Error Correction Regression
Dependent Variable: D(INR)

Selected Model: ARDL(1, 3, 3, 4)
Case 2: Restricted Constant and No Trend

Date: 11/29/22 Time: 14:17
Sample: 1990 2020
Included observations: 27

ECM Regression
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
D(GM2) -0.185182 0.068116 -2.718641 0.0187
D(GM2(-1)) -0.335388 0.155106 -2.162323 0.0515
D(GM2(-2)) -0.396923 0.106719 -3.719335 0.0029
D(GDEF) 1.17E+09 2.17E+08 0.000000 0.0000
D(GDEF(-1)) 2.25E+08 5.28E+08 0.000000 0.0000
D(GDEF(-2)) -1.96E+09 5.58E+08 0.000000 0.0000
D(ER) 0.019071 0.032674 0.583684 0.5702
D(ER(-1)) 0.137371 0.041544 3.306641 0.0063
D(ER(-2)) -0.055080 0.022724 -2.423891 0.0321
D(ER(-3)) -0.063571 0.016830 -3.777180 0.0026
CointEq(-1)* -0.827516 0.113868 -7.267334 0.0000
R-squared 0.942202 Mean dependent var -0.260921
Adjusted R-squared 0.906078 S.D. dependent var 5.961790
S.E. of regression 1.827089 Akaike info criterion 4.334892
Sum squared resid 53.41209 Schwarz criterion 4.862826
Log likelihood -47.52104 Hannan-Quinn criter. 4.491874

Durbin-Watson stat 2.268116

* p-value incompatible with t-Bounds distribution.

Levels Equation
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
GM2 0.935413 0.303660 3.080465 0.0095
GDEF 7.70E+08 2.97E+08 2.591688 0.0236
ER -0.156003 0.112763 -1.383456 0.1917
C -5.678087 3.313640 -1.713549 0.1123

EC = INR - (0.9354*GM2 + 769902636.6951*GDEF -0.1560*RER -5.6781)
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Variables Dd Dr Ed Er M Y inf

Level t-
Statisti - - -

c 1.490 | 2.953 | 3.408 | 0.178 | 1.702 | 1.592 | 2.143

Prob | 0.998 | 0.051 | 1.000 | 0.966 | 0.999 | 0.471 | 0.230

9 5 0 3 4 3 2
1 t-
differenc | Statisti - - - - - - -
e c 4.039 | 3.808 | 4.573 | 5.918 | 3.375 | 3.272 | 5.706
prob | 0.004 | 0.007 | 0.005 | 0.000 | 0.020 | 0.025 | 0.000
1 3 6 0 4 7 1
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Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05

No. of CE(s) Eigenvalue Statistic Critical Value Prob. **
None * 0.811505 129.6757 95.75366 0.0000

At most 1 * 0.769958 81.28394 69.81889 0.0046
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Sample: 1990 2020

Included observations: 31

Variable Coefficient Std. Error t—Statistic Prob.

C -5.917723 1.687006 -3.507826 0.0017

Y 1.117070 0.275217 4.058872 0.0004

DD 0.417748 0.095447 4.376750 0.0002

ED 0.219001 0.054008 4.054952 0.0004

DR -0.073317 0.059810 -1.225821 0.2317

ER 0.250601 0.052494 4.773935 0.0001
R-squared 0.998570 Mean dependent var 6.323272
Adjusted R-squared 0.998284  S.D. dependent var 1.190975
S.E. of regression 0.049331 Akaike info criterion -3.008552
Sum squared resid 0.060838  Schwarz criterion -2.731006
Log likelihood 52.63256  Hannan—-Quinn criter. -2.918079
F-statistic 3492.203  Durbin-Watson stat 0.890238
Prob(F-statistic) 0.000000
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Sample (adjusted): 1991 2020

Included observations: 30 after adjustments

Variable Coefficient Std. Error t—Statistic Prob.
C 0.089087 0.035825 2.486708 0.0206
D(Y) 0.551631 0.518076 1.064769 0.2980
D(DD) 0.032303 0.145940 0.221342 0.8268
D(ED) 0.316465 0.066368 4.768341 0.0001
D(DR) 0.083928 0.047563 1.764569 0.0909
D(ER) 0.080332 0.049239 1.631463 0.1164
E(-1) -0.496458 0.144423 -3.437518 0.0022
R-squared 0.703607 Mean dependent var 0.136276
Adjusted R-squared 0.626287 S.D. dependent var 0.051960
S.E. of regression 0.031764  Akaike info criterion -3.859995
Sum squared resid 0.023206  Schwarz criterion -3.533049
Log likelihood 64.89992  Hannan—-Quinn criter. -3.755402
F-statistic 9.099937  Durbin—Watson stat 1.453429

Prob(F-statistic) 0.000038
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Variables Dd Dr Ed Er Curacc
Level t-Statistic | 1.490 | -2.953 | 3.408 | -0.054 | —0.570
Prob 0.9989 | 0.0515 | 1.0000 | 0.945 | 0.862
1* difference | t-Statistic | -4.039 | -3.808 | -4.573 | -4.014 | -6.406
prob 0.0041 | 0.0073 | 0.0056 | 0.0044 | 0.000
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ARDL 350l caleld) Loyl sa5 SE @il vie Jiina il puiiall
:ARDL 4s;sall dyia}l cilslladd A Jlaai¥) gisal sk Y-¥—o
ARDL #3sai it & A0 cpanall Bl oY) clyé laal -
(AIC) Llas con JHial) slaty) b jlid) olial S8 meagy
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Series: Residuals
Sample 1992 2020
Observations 29

Mean 1.49e-16
i Median -0.026000
Maximum 0000087
" Minimum 0.878179
Std. Dev. 0.505475
_ Skewness  -0.059331
£ Kurtosis 1048313
& Jarque-Bera  1.353486
; Probabilty  0.508270

-1.00 075 -0B0 D25 0.00 0.25 0.50 0.75 1.00
‘?jl}\ﬂ qgnukﬂ t&,ﬂ\ JL\'.'\;\ 2(\\’) JSJ.J\
EViews 10 zaliyn bl ofialll dlae) (et jradl
tfload) Gl uilas e
Jois 4a5 (LM = 14.18 < X{ 5/ = 23.68 ) I Joaall (g oy
e /0 e HS) JlasVl ded o Gus (et a0 s Luilas e an ) H,
ol s Gulas Jlas) (1Y) el

Heteroskedasticity Test Breusch-Pagan-Godirey

F-statistic 1.723257  Prob. F(10.18) 0.1513
Obs*R-squared 1418416  Prob. Chi-Square(10) 0.1648
Scaled explained 53 2591042 Prob. Chi-Square(10) 0.9895

EViews 10 zaliyy Al L ecpfinld) slae) (e 1 jradl)
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(dededs 33 Baliiy) agag ase) Usdl) agas (DML Japd JLE3) @
p I e ) Tl cellaal) L) ase deca s dadys dal e
iua ¢ S L2 (Breusch—-Godfrey Serial Correlation LM Test)
Locayill Joi ) o Vag /0 e ST Jlaab LM = 2,14 < X2 5/ = 5.99
S Joanlly il zagall Sod 33 Loy dsmg 2o gl Al Hy el
: S ka2 Breusch—Godfrey jlisl mil maag
Wadll 3g0n Pt ,Las) :(VY) Jsaa

Breusch-Godfrey Serial Carrelation LM Test:

F-statistic 0.639490 Prob. F(2,16} (.5405
Obs*R-squared 2146562 Prob. Chi-Square{2) 0.3419

EViews 10 zaliyy Al L ecpfinld) slae) e 1 jradl)

:ARDL #3503 alazialy Jishally amdll Ja) 3 59 o
4 clghadll Wy rrdgall) yadiy aghi Y isalll Baga (e Lashi Le aay
:(Bounds Test) ygaall mgia Jleaiuils &idall Jalsil) jlis) —z

aaall Hlas) Liagie Jlexiwly i dall JalSal) las) il Ul Jand) o
2l e 51 F-Statistic 1 dyguaall Ll o) ) mitull sy (Bounds Test)
ol ) pdall daa b i o ey iginall Cligie alaae vie (A3Y) aall dn al
sl alsn ABDle agag el g chuitiall G i de JelS5 ADle 3gag a2 e
s o)Al cpally A3l cally (glall laall e IS5 Ciprall e c oY)

U
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2gaal) mgia Jlaainl el Jal&al) jlad) :(VF) Jgas

F-Bounds Test Mull Hypothesis: Mo levels relationship
Test Statistic Value Signif. [0y {1}
Asymptotic: n=1000
F-statistic 9287365 10% 22 2.09
k 4 5% 256 3.49
2 5% 288 387
1% 3.29 437
Actual Sample Size 29 Finite Sample: n=35
10% 246 3.46
5% 2.947 4088
1% 41093 5.532
Finite Sample: n=30
10% 2525 356
5% 2.058 4223
1% 428 5.84

EViews 10 zaliyy &laiaY b eopfinl) slae) (e 1 j1eaal)

:(ECM) sy foaal Zigal padi -2

Alighg 8y el JEY) sy V) asti Ja¥) dbigh 403l A8l 35ap (e B ey
S Jgand) sy WS oYl

Posalll) mill Julat @
zisei i Ao AV o il ey G cpaad (e B Jgaal) (oS

sk Dl 58 JiadY) il xiag Lot (JaY) 5y b ADlally Uadll ms o
Jal)
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ARDL Long Run Form and Bounds Test
Crependent Variable: DIER)

Selected Model: ARDL(T, 1,0, 2, 2)

Case 2: Restricted Constant and Mo Trend
Drate: 0625723 Time: 16:05

Sample: 1990 2020

Included ocbservations: 29

Conditional Errar Correction Regression

ariable Coefficient Std. Errar -Statistic Prob.
& 2.091073 1.045738 1.899612 0.0609
ER{-1}* -L165936 0.089956  -1.844640 00816
CURACC{-1} -0.114624 0.044697  -Z2.564477 0.0195
Do -0.085910 0.041958 -2.047533 (.0555
ED(-1} 0.062575 0.048171 1.299006 0.2103
DR(-1} 0.005575 0.054186 0102883 0818z
DICURACC) 0171852 0.053830 31925710 0.0050
C{ED) 0.043060 0.018580 21599188 0.0412
C{ED{-13 -0.030785 0017121 -1.798118 0.0890
DR} 1895222 0128436 1.520004 014549
D{DR{-11) 0.159784 0.083712 1.908732 0.0724

* p-value incompatible with t-Bounds distribution.
**Variable interpreted as £ = Z(-1) + O{Z).

Levels Equation
Case 2: Restricted Constant and Mo Trend

Wariable Coefficient Std. Errar -Statistic Prob.

CURACC -0.690771 04506858 -1533142 01426
oo 0517730 0372093 -1.391398 01811
ED 0377100 0170341 2213790 0.0400
DR 0.033596 0.328776 0102186 0.8197
= 1260167 7241690 1.740155 0.08349

EC =ER - (-0.6908*CURACC -0.5177*0D + 0.3771*ED + 0.0336°DR +
12,6017 )

EViews 10 zaliyy Al L ¢cpfinld) slae) (e 1 jradl)
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S TVY ok dabeay dughall JaY) 3 f el 67 Lo dabeay jpeadll JaY) 3 slu

zisalll Ll Y-¥-o
iaahll sl oS psanad) of Jaads Ja Sl o w)ll DA e

0 igina 3g0a die zigaill Jhal L) Db dajall

15

e

2 L

-15

2004 2006 2008 2010 2012 2014 2016 2018 2020

CUsSuM ———— 5% Significance |

Aanhll sl oS g genall 1(VT) IS0

EViews 10 zalyn bVl ofislll dlae) (et jradl

1.6

1.2 4
0.8

o 0 e

oo

04

T T T T T T T T T T T T T T T T T
2004 2006 2008 2010 2012 2014 2016 2018 2020

| — CUSUM of Squares --——- 5% Significance |
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Al L34 cpd i) Jaeay JlaaYl laall il ) Algall dalal) 4331l
oasd Grak al oSIg V.Y adal Jas g il ) g ) @ Y
il Jaee o oalally DI 4y alad) caall il )

SR alad) el o Digine Lopyla ABDAe aagi 48) S il e R W5 Y
G mpal) i MY 5 SR Gl ) s (535 G g i yally
S8V

alall uall G dogiee Aok A8le aagi 48 (SIU il e gl S -
gai I A Gl call sad (g3 Cus cgamil) Gasally alad)
XN L sl (el

@) ayall 8 Tl Jal il aledl cpall o bl Gl e gaadll -
Byl Abledl 8 agie IS Jalea Ljlaey @lldy SN alad) cpal) e

dgina (G5t die digira Loyl ADle da g A8l (ualdd) (apall (e (a3l 23— 0
a8 v 67 laglae dabeay aplad) aladl Gually Coyall je o 0
cdashall Jal 3 0L TYY L lie daleass aeadll
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