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Abstract
Dynamic Stochastic General Equilibrium Models for Estimating the Path of Fiscal Sustainability in
Egyptian Economy

This study aimed to reach the economic determinants of fiscal sustainability in Egypt, and its impacts
on the design, implementation, the effectiveness of macroeconomic policies, and Egyptian economic
performance. This study attempt also to examine and analysis the path and behavior of fiscal
sustainability in Egypt. Through the proposed algorithm for building the primary deficit indicator and
tax gap indicator as indicators for pre—forecasting and early warning of financial failures and deviations
in fiscal policy, which represent the cornerstone when studying and analyzing the path and behavior of
fiscal sustainability in Egypt.

For accurately judge the path of fiscal sustainability in Egypt, Dynamic Stochastic General Equilibrium
Models have been used to interpret the Government Intertemporal Budget Constraint, the empirical
results clearly indicate that the Egyptian economy suffered from cases of fiscal unsustainability over
the study period, but it has recently been following the right steps to achieve fiscal sustainability, and
that cases of fiscal unsustainability may be reversible in medium term.

Bayesian Impulse Responses Functions IRFs methodology has been used to predict the path of fiscal
sustainability in Egypt, and to build a reference and future scenario that depicts the current and future
reality of the Egyptian economy.

Keywords: Fiscal Sustainability — Dynamic Stochastic General Equilibrium Models — Primary Deficit
Indicator — Tax Gap Indicator — Debt Sustainability
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dualyall ilaadlg Liall Galall

(1) oo s>
boadll yiges oV I Jaall o (ailill pige el Aeadiuall e ) sall < i
& paall SLai8¥) Jala gy

dL’-iﬁM-.:j A RE i 5aall 4 salll e D

Os4— o o i os | O R [l e R N | s

Vo soadl ke | clogisa | SN | osdsfomd e | T B8 A | ey | .

-~ Ll % A A o A o s iaga) ]
bt (= nb— g, | A-s | FE | e g | g % o
% g e ¢ e ¢ b, d, ng
g t; % T

2831- 30.29 15.84 25.46- 98.54 11.60 4.80 9.26- 1990
26.15- 31.97 14.45 17.68- 87.94 9.05 3.70 6.12- 1991
9.14- 29.04 18.92 3.53 80.88 2.55- 1.90 31 1992
8.01- 26.63 19.50 4.45 77.78 5.32- 2.50 1.38 1993
5.39- 24.40 19.94 6.93 76.07 7.86- 3.90 2.68 1994
7.34 22.89 18.43 3.55 70.62 6.42- 4.70 0.63 1995
6.04- 2236 18.02 437 70.24 6.07- 5.00 2.58 1996
4.47- 20.78 16.35 5.29 69.16 5.33- 5.30 5.24 1997
341 20.95 16.57 5.50 70.71 4.53- 4.10 5.48 1998
4.82- 2251 17.16 3.17 76.79 2.65- 5.40 6.08 1999
5.30- 22.18 1635 2.24 7778 1.71- 5.90 6.58 2000
3.57- 22.62 15.73 3.60 87.44 0.28- 3.40 7.20 2001
4.11- 22.07 14.72 3.43 93.02 0.20- 3.20 6.68 2002
6.03- 21.79 14.69 L41 94.90 0.35- 3.10 422 2003
18.62- 20.85 14.70 14.48- 95.29 2.00 4.23 8.86- 2004
10.69- 23.84 14.97 421- 99.64 2.40 4.60 278 2005
20.87- 28.91 16.83 12.73- 101.08 3.94 6.90 1.79- 2006
20.82- 27.64 16.09 10.26- 88.82 0.98 7.05 3.39- 2007
2841- 29.85 16.04 15.85- 76.97 1.24 718 11.81- | 2008
21.75- 30.60 16.42 9.49- 75.98 1.91 4.70 5.27- 2009
20.72- 28.20 14.82 9.57- 77.24 .23 5.10 4.40- 2010
18.15- 27.13 14.67 9.46- 79.77 377 1.94 5.20- 2011
13.24- 24.05 12.11 4.94- 1227 3.63 2.20 0.40 2012
15.87- 25.83 13.05 7.91- 79.35 4.82 2.10 1.80- 2013
19.41- 26.60 11.80 8.34- 82.36 373 2.20 3.40- 2014
19.26- 24.78 1237 10.34- 85.57 3.49 3.40 4.60- 2015
18.67- 3.2 1317 1221- 97.99 3.58 2.30 6.50- 2016
30.51- 23.48 1355 22.43- 92.71 1.85 3.60 18.60- | 2017
12.98 20.73 14.49 6.63- 85.29 0.11- 5.20 2.70- 2018

Gl Je J geandl 28 5 cdaany) 32080 ¥ ara (e pdiaill Y e =l A (e Aiiad) 32500 Y ama Gl o
s 255 1990 (bl Ly Gl 5 colan ¥/l Aaball Assatll (538 5l Sleal (g lgiunall Jlansdl ol o)
Clily o Jsanll & oulginall e @l a8 51 4 50l Jaee el e 5 Canlil) 48 jeay adizaill Jaxs
Adling slae oo sl 8 (g aal) 538 yall il (pe LpanY) 32l NV aa

(s sinall L S ¢ panll (5 38 pall il e Aludidl oda iy e U geanl) a3 (alaBY] gaill ¥ aral dpuilly
Aalisa slac

(s paall (5 3S pall il cpe Alliad) 38 by e J gl i ¢ Jlaa ) Aaall il ) aled) cpall dasd 4l
Aalisa Jac sgg}b.d\ _)g_)ﬁﬂ\

S Saadl laie e 530 Cile hae anad &5 28l ¢ Jlaa) sl gl ) 5V Gailal o el dpal daally
FUl o el 138 dand &5 ¢ 35V Saall o (@ildl) e e J seandl dal (e @lld g & gall daladl 45 3) 5all &
Saci is gl 558l (s paall (5 S pall i) pa dyie 3 Judlad) oda Clily e Jgeanl) &85 ¢ dlaa)) sl
L ) ol ¥ ana iy e Jseanll &5 28l o Jaa ) ol gl ) Al calal ) Al 4l
@Sl il (e dgia 3l Judld) 38 by e Jsandl a8 ¢ Jaal) sl il e giand s dgalall
Aalid dlac cgg}h.d\ sl cg)ad\

Oe 5l e it anad a2l o Jaal) el gl ) - gl e ghaa g sy — aladl Bl daul daally
O a3l Judldl 238 by e Jgeand) aig ¢ dlaa) Al il e jladad) 138 dand s alad) GUY1 ana
Adlie slach ¢ gl 5 58l (g panll 5 3S all il
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(2) oo s>
3 sl Y sl 5 ASealisall 40 gl alal) )3 50 2 3 ke
(4> Dblally 2l

TR Al gl
Ol A awy Olgianall Jlandy | Al Maay)

G aaa daad cle ghaa | gl ) alal) S (Rusgaal) paa) T Jal e o

assall Cpal) % A lall il (100 = 1990) ¥l

g rh b c % Al

P y

34.23 6.50 98.54 68.90 100.00 91.54 1990
42.17 7.00 87.94 82.20 119.72 110.01 1991
47.56 9.50 80.88 101.00 136.03 131.06 1992
52.22 13.30 77.78 115.00 152.51 146.16 1993
56.26 16.50 76.07 130.50 164.92 162.97 1994
58.53 14.80 70.62 151.90 178.72 191.01 1995
63.89 16.00 70.24 176.50 191.64 214.19 1996
66.83 15.50 69.16 205.20 200.48 247.03 1997
70.78 14.90 70.71 220.40 207.54 266.76 1998
80.00 16.40 76.79 230.80 213.89 282.58 1999
88.60 18.60 77.78 258.00 219.69 315.67 2000
96.12 20.90 87.44 270.00 224.58 332.54 2001
101.15 22.90 93.02 279.50 230.74 354.56 2002
111.91 26.80 94.90 304.90 240.53 390.62 2003
128.32 33.20 95.29 347.80 280.32 456.32 2004
158.48 37.70 99.64 385.30 293.86 506.51 2005
207.81 39.80 101.08 436.10 31647 581.14 2006
244.02 47.70 88.82 539.20 346.49 710.39 2007
305.80 50.53 76.97 647.60 409.92 855.30 2008
356.94 52.81 75.98 793.10 458.17 994.06 2009
396.77 72.33 77.24 899.80 507.19 1150.59 2010
44041 85.08 79.77 1036.10 567.04 1309.91 2011
516.42 104.44 72.27 1351.70 608.43 1713.15 2012
644.08 147.00 79.35 1502.70 668.06 1924.81 2013
759.85 173.15 82.36 1766.60 735.53 2205.59 2014
805.93 193.01 85.57 2014.50 819.38 2473.10 2015
864.56 243.64 97.99 2251.20 934.09 267441 2016
1116.99 316.60 92.71 3057.90 1212.45 3409.50 2017
1335.98 437.36 85.29 3791.60 174.74 4333.90 2018

cJasdadill 350 55 (e ¢ SOUGLY) BYT ana g Ay lal) SlaldL Slaa¥) Asall il iy e J gpanl) o3
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Steady State gla ¥l i il s die 5 padll slaidl) Jals

varypcbrbgz;

varexo eps;

parameters cdelta, eta, sig, cbeta, cgam,
crho, csigma;

cdelta = 0.36;

eta = 0.05; ot or "
sig=0.67;
cbeta =0.99; 0
cgam=1; ’
crho=0.5; i
csigma = 0.02; 0085 4 »
model; o
(1-cdelta/cdelta)*(c+g)(1+eta) = p+b; ) ;
(Cga”?’l'b) = (@h): . R REEEEEX) 506520530 % @ SN B DENE A
g/1-sig = ((1+c+g)~cbeta)*(g™1-sig);
y = -rb+cgam*b(+1)+c+g; i b b £ 0
b = exp(2)*(aly); L g -

rb = exp(2)*(b/g); /
z = crho*z(-1)+ eps; , . &
end;
initval;

e I\
=5 0 0 2

b =10; I (T O [ 1 ST (| T IV T I |

var eps = csigma’"2; \
end; 0

\
stoch_simul(order=2, \
irf=40, 0

periods=2000); 5065050 %N
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Found 7 eguation(s)

Evaluating expressions...done

Computing static model derivatives:
- order 1

Camputing dynamic model derivatives:

- order 1

- order 2
Processing outputs ...
done
Preprocessing completed

STEADY-STATE RESULTS:

1.3
-0.5
0.916268
0.5
0.746208
0.67

0

=T T =t =
L=

MODEL SUMMARY

Number of variables: 7
Number of stochastic shocks: 1
Number of state variables: 1
Number of jumpers: 1
Number of static variables: 3

MATRIX OF COVARIANCE OF EXOGENOUS SHOCKS

variables eps
ans 0,000400

POLICY AND TRANSITION FUNCTIONS

b
Constant 1.340000
7(-1) 0.335000
aps 0. 670000
7(-1),2(-1) 0.083750
aps,eps 0.335000
2(-1),eps 0,335000

VMOMENTS OF SIMULATED VARIABLES

VARIABLE VEAN 5TD. DEV.
y 1,340053 0.015797
[ -0,499950 0.005892
C 0.916539 0.039230
b 0,499350 0.005892
rh 0.746461 0.026398
g 0.670000 0.000000
z -0.000198 0.023569

CORRELATION OF SIMULATED VARIABLES
VARTABLE ¥ p c
1.0000 -0.9998 1.0000
D -0.9998
C 1.0000 -0.9997 1.0000
b 09995 -1.0000 0.9997
rb 1.0000 -0.9997 1.0000
g -0.9995
7 09995 -1.0000 0.9997

AUTOCORRELATION OF SIMULATED VARIABLES

b

0.9998
1.0000 -0.9997 -1.0000
0.9997
10000
0.9997
0.9999 -0,9993 -0,9999
10000

VARTAELE 1 2 3 4

0.5438 0.2747 0.100% 0.0357
i 0.5449 0.2764 0.1109 0.0368
C 0.543% 0.2741 0.1001 0.0355
b 0.5449 0.2764 0.1109 0.0368
rb 0.543% 0.2741 0.1001 0.035¢
g 0.5456 0.2777 0.1119 0.0372
z 0.5449 0.2764 0.1109 0.0368

Total computing time @ Oh0OmO3s

P
-0. 500000
-0.125000
-0.250000
0
0
0

VARIANCE
0000230
0.000035
0.001541
0.000035
0.000697
0.000000
0.000535

rb
1.0000 -0,9995
-0.9997 0.9999
1.0000 -0,9993
0.9997 -0,9999
1.0000 -0,9993
-0.9993 1.0000
0.9997 -0,9999

0.0407
0.0415
0.0405
0.0415
0.0404
0.0421
0.0415

C
0.916268
0.832201
1.664403
0.270317
1.081269
1081269

SKEWNESS
0.113933
-0.036091
0.137309
0.036091
0.139970
0.025628
0.036091

z
0.9998

-1.0000

0.9997
1.0000
0.9997

-0,9999

1.0000

b
0.500000
0.125000
0.250000

0

0

0

KURTOSIS
0.240811
0.196789
0.257523
0.196789
0.259528
0.174586
0.196789
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rb
0.746269
0. 558702
1.119403
0.186567
0.746269
0,746269

0.67000

z
0
0.500000
1.000000
0
0
0

S s k===
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MCMC univariate convergence diagnostic (Brooks and Gelman, 1998)
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varypcbrbgz; Priors and pos‘terlers

varexo eps;

parameters cdelta, eta, sig, cheta, cgam, crho, csigma; i
cdelta = 0.36; cdelta 9
eta =0.05; 4
sig = 0.67;

cbheta=0.99; 4
cgam =1;

crho =0.5; 3
csigma = 0.02;

model;

(1-cdelta/cdelta)*(c+g)~(1+eta) = p+b; 2
(cgam/1-b) = (gly);

g"1-sig = ((1+c+g) cbeta)*(g"1-sig); q
y = -rb+cgam*b(+1)+c+g;

b = exp(2)*(gly); 0
rb = exp(z)*(b/g);

z=crho*z(-1)+ eps;

end;

initval;

y =0.98;

p=3.76; crho cgam
c=0.81; 3
b =0.84;

rb =0.08;

g=3.19; 20
z2=0; 2
end;
steady;
shocks; 10 1
var eps = csigma”2;
end;

varobs b;
estimated_params; 0t 0
cdelta, beta_pdf, 0.36, 0.09; 05 0 05 1 15 2 25
stderr eps, inv_gamma_pdf, 0.1, inf; 0 02 04 08 08 1
end;

e

%3

estimation(datafile=data,xls_sheet=delta,mode_compute=4,mh_drop=0.1,
mh_replic=5000,mh_nblocks=2,mh_jscale=0.2,mode_check,bayesian_irf);
conditional_forecast_paths;
var b;
periods 1:5, 6:10;
values 0.7 , 0.84;
end;
conditional_forecast(parameter_set = calibration,
controlled_varexo = (eps),replic = 5000);
plot_conditional_forecast(periods = 10) b;

STEADY -STATE RESULTS:

W 1. 24
[a] —0. 5

[ O. 915269
=] .

rb 0. 746269
[=] .67

= e

MCMC _r1eff1c1 ency faccars per_bl Dck
Paramete ck 1 sBlock

SE_eps 2.‘9. 659 128. 388
cdelta 217.530 68. 827

Estimation: :mcmc: d'iagnnst'ics: univariate convergence diagnostic, Brooks and Gelman (19983:
Parameter 1. pone!
FParameter 2. Done!

Estimation::marginal density: I 'm computing the posterior mean and covariance... Done!
Estimation::imarginal density: I m computing the posterdor Tog marginal density’ tmodified harmonic meand.
Estimation: :marginal densit The support of the welghting density functiom i5 Rot large enough. .
Estimation::marginal density: I incraase the wvariance of this distribution.

Estimation::marginal density: There's probably a problem with the modified harmonic mean estimator.
ESTIMATION RESULTS
Log data density is -0.670243.

parameters

prior mean  post. mean 90% HFD interval prior pstdev
cdelta 0. 360 0. 3406 0.1969 0.4883 beta Q. 0900
standard deviation of shocks
prior mean post. mean 90% HPD interwval prior pstdew
eps 0. 100 0.7 7 0.5821 O.9594 dnwvg nf
Total computing time : OhOlm4Ss
parametceaer s
Prdor mean PoOsST. mMear 90% HPD interwal Prdor psTodaw
cgam 1. 000 1.0153 o. 8127 1.2150 norm o. so00
prior mean pPoOstT. mean 90% HPD interwval prior pstdew
crho 0. 5300 Q.a727 O.9411 . 9999 unif 0. 2887
prior mean post. mean 90% HPD interwval priaor pstdew
sig 0,670 0. 5082 0. 32365 Q.6725 invg Q. 5000
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