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Abstract:

This study aimed to reach the economic applications of
Lagrange multiplier, which represents the cornerstone when
constructing and designing dynamic stochastic general equilibrium
models; to study, analyze and test behavior, and the path of monetary
policy effectiveness in the Egyptian economy during the study period
from 1990 to 2019. And through the proposed algorithm to derive the
DSGE models using Lagrange multiplier; it was possible to reach the
conditions of equilibrium that guarantee achieving optimal monetary
policy in the Egyptian economy.

The current analytical scenario resulted in the effectiveness of
monetary policy within the Egyptian economy on accepting the first
reference result of the main hypothesis of the study, which is: “It is
expected that the Egyptian economy will witness instances of
fluctuation in the effectiveness of monetary policy applied
throughout the study period.” This result alone is sufficient for the
necessity of radical and structural changes in applied monetary
policy, and other corresponding changes in the applied economic
policies in the Egyptian economy, as for the future scenario, the
signs of which appeared when the second reference result was
accepted, namely: - “The Egyptian economy has recently followed
the right steps to achieve the optimal monetary policy” -; This is
supported by the results of forecasting the path of inflation rate and
the level of nominal GDP in future periods of time through the
Bayesian | mpulse Responses Functions | RFs methodology.

Key Words:

Lagrange Multiplier— Dynamic Stochastic General Equilibrium
Models- Effectiveness of Monetary Policy— Optimal Monetary
Policy— Historical and Smoothed Variables Test.
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Mar-90 0.02157855 7.50 15.82 0.968769697
Jun-90 0.02139954 7.50 18.14 0.739043126
Sep-90 0.02416117 7.50 20.01 0.585839823
Dec-90 0.02896075 7.50 8.56 0.605437866
Mar-91 0.0265981 7.50 13.66 0.581768235
Jun-91 0.0254159 7.50 17.33 0.614416305
Sep-91 0.02935301 13.00 21.99 0.551258196
Dec-91 0.0311338 16.18 25.43 0.537899949
Mar-92 0.03111133 17.09 20.90 0.515587942
Jun-92 0.03525627 16.74 9.80 0.576504674
Sep-92 0.03511548 16.30 9.00 0.54875159

Dec-92 0.03761693 15.12 9.30 0.579436222
Mar-93 0.03906267 14.50 12.80 0.578059504
Jun-93 0.03969221 13.49 15.00 0.638893173
Sep-93 0.03954747 12.76 11.20 0.581874341
Dec-93 0.03899766 12.07 9.80 0.616407419
Mar-94 0.04243003 11.22 7.40 0.628363914
Jun-94 0.04350608 10.81 6.40 0.715669561
Sep-94 0.04152398 10.25 8.10 0.646633596
Dec-94 0.04753992 10.00 11.90 0.68288519

Mar-95 0.04891658 10.00 17.10 0.680120214
Jun-95 0.04857085 10.00 17.60 0.754843003
Sep-95 0.05249759 10.50 16.10 0.665191089
Dec-95 0.05401498 10.41 8.90 0.710721202
Mar-96 0.0536154 10.16 6.30 0.729698976
Jun-96 0.05636334 10.16 8.10 0.831099976
Sep-96 0.05828946 9.90 6.80 0.742330247
Dec-96 0.0611318 9.90 9.50 0.793196482
Mar-97 0.06087434 10.10 5.90 0.815848579
Jun-97 0.06340459 9.85 4.70 0.936991196
Sep-97 0.06579345 9.60 4.00 0.797006305
Dec-97 0.06712762 9.55 3.90 0.862418136
Mar-98 0.06907835 9.65 3.40 0.89205238

Jun-98 0.07100853 9.00 3.70 1.026943712
Sep-98 0.07323849 9.15 3.00 0.877248305
Dec-98 0.07407463 9.00 2.30 0.952541021
Mar-99 0.07530743 9.01 2.40 0.987431409
Jun-99 0.07517953 9.14 1.90 1.141051558
Sep-99 0.07737121 9.31 2.40 0.974872986
Dec-99 0.07974183 9.33 3.20 1.056741911
Mar-00 0.08145883 9.33 3.00 1.094255995
Jun-00 0.08359515 9.29 2.50 1.263105391
Sep-00 0.08779391 9.68 2.50 1.08409984

Dec-00 0.08725211 9.51 2.20 1.177591806
Mar-01 0.08711159 9.76 2.50 1.220720049
Jun-01 0.08959177 9.43 2.20 1.410028594
Sep-01 0.0934 9.44 2.10 1.192993776
Dec-01 0.0874 9.34 2.40 1.295477093
Mar-02 0.0872 9.54 2.40 1.34329267

Jun-02 0.0865 9.42 2.70 1.550254905
Sep-02 0.1022302 9.33 3.00 1.306531736
Dec-02 0.0959165 8.73 3.00 1.417303556
Mar-03 0.0958921 8.12 3.50 1.466748615
Jun-03 0.0965806 8.46 4.00 1.68886563

Sep-03 0.1140761 8.27 4.80 1.500085081
Dec-03 0.1084775 7.92 5.50 1.620152272
Mar-04 0.1151586 7.68 15.90 1.64041082

Jun-04 0.1186102 7.68 16.80 1.848205262
Sep-04 0.130078 7.70 17.20 2.08045028

Dec-04 0.1232845 7.68 17.40 2.071570082
Mar-05 0.1257162 7.60 5.53 2.146865447
Jun-05 0.1274323 7.61 4.69 2.310530636
Sep-05 0.1455443 6.60 3.76 1.928311417
Dec-05 0.1394594 6.50 3.13 2.132021865
Mar-06 0.1442418 6.20 3.68 3.07366269

Jun-06 0.1518986 5.90 7.25 3.458431158
Sep-06 0.1779468 5.90 9.56 2.121823149
Dec-06 0.1750439 5.90 12.38 1.639598513
Mar-07 0.1750719 6.20 12.81 3.655962143
Jun-07 0.182324 6.10 8.46 3.940905438
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Sep-07 0.2105701 6.00 8.79 2.255327501
Dec-07 0.2124987 6.00 6.51 1.75130436
Mar-08 0.2131483 6.00 14.36 4.02716092
Jun-08 0.2190847 6.50 20.20 4.569472796
Sep-08 0.2618883 6.90 21.49 2.391034556
Dec-08 0.2386879 7.40 18.39 1.93317976
Mar-09 0.2395123 7.10 12.10 4511366788
Jun-09 0.2539666 6.50 9.90 5.035144273
Sep-09 0.298032 6.00 10.75 2.41774821
Dec-09 0.2808707 5.90 13.24 2.221330422
Mar-10 0.2772926 6.00 8.60 4.743883897
Jun-10 0.2943943 6.30 10.70 5.411736346
Sep-10 0.3489153 6.40 7.20 2.494703942
Dec-10 0.3271279 6.60 7.10 2.463639641
Mar-11 0.30154 6.50 11.49 4.944705975
Jun-11 0.3323225 6.60 11.79 6.021717233
Sep-11 0.43769998 6.80 8.21 3.057673749
Dec-11 0.432194 7.20 9.55 2.974094119
Mar-12 0.4124353 7.70 9.03 6.161806763
Jun-12 0.43081672 7.70 7.26 7.276966447
Sep-12 0.49268482 7.70 6.22 3.509206585
Dec-12 0.48412143 7.60 4.66 3.845098752
Mar-13 0.4644899 7.80 7.59 3.346134336
Jun-13 0.4835117 8.00 9.75 4.259529182
Sep-13 0.5734245 7.70 10.15 4.695865407
Dec-13 0.5545678 7.00 11.66 3.641188459
Mar-14 0.5321463 6.80 9.82 5.267189185
Jun-14 0.5454555 6.70 8.20 5.75304685
Sep-14 0.6544119 7.00 11.12 5.275155717
Dec-14 0.6310751 7.20 10.13 4.449713977
Mar-15 0.5948846 7.10 11.51 5.277165085
Jun-15 0.5927283 6.80 11.39 5.359047825
Sep-15 0.702181 6.80 9.20 5.322458281
Dec-15 0.6809889 6.80 11.06 5.235322257
Mar-16 0.63896445 7.10 9.02 4.329959479
Jun-16 0.6522752 7.50 13.97 5.404094702
Sep-16 0.8107168 8.10 14.09 5.089270393
Dec-16 0.8436886 10.30 23.27 4.707189748
Mar-17 0.8634478 11.30 30.92 4.686990816
Jun-17 0.899296 11.20 29.76 5.768383472
Sep-17 1.1236 13.40 31.60 5.003798447
Dec-17 1.12029997 13.60 21.90 4.400329136
Mar-18 1.03020004 13.00 13.32 5.16465398
Jun-18 1.06080025 12.00 14.38 5.213165031
Sep-18 1.34790709 11.90 15.97 4.965490068
Dec-18 1.3473 12.20 11.97 5.328970982
Mar-19 1.23509997 12.00 14.16 5.014580051
Jun-19 1.2398 11.30 9.37 5.6803892
Sep-19 1.4794966 10.30 4.77 5.402027519
Dec-19 1.47350004 9.20 7.10 5.820605473

: gdeaall

Jam il B B g bl e el = g giedd pys ROl Jans ahadid o3 Gl P, sl Joead Ay —
CoSigionall e ol @bl A Bed) gy Sl e Jgemall o g cadaill Jonad Labiias A ppgaadl i (Sl
okl L 5 ) 4A9 sle iely dlldy pluaalfl s dabad Lol (5 35 all Slgadl e

¥oaal athagh e Ay el il sl ot gl jlacd dasie phaiiod a3 Bl oy et BN Jaes Sl Apudly —
it sl Alail Alaadl g paall g 8 el il e cliladl oda e Jsand 4 sl sged

el Ayl p ) A la AL ol Gl i 1B ofdgin lbally aill) 7o, Adadl el g el il —
Al A gl a )y i ALaludl e dant) s o gionad Argiadl p s Asie 3 Aluded) dasd DA (e dgbidadl el
& i) A gleadh gy Aol Aludedl e Jgeaadt a5 dilg ciledfl B g6 2V 444 ale el cuSlgieall jaud ldl
Al el At Alaalt <5 seaall 55 el S G dpand) sl

gle Jpantl o3 B8 ((Agin oaals il asl) Al g gL Jal e 42080 Y, Jlaatt aad ol clily W -
AT e ¥y g e Ay Jedhed) (o Mantl aadh aoiil] A @Y llead Sy (dlai®Y Agalll s dedil 5 35 (e

YA



VXY guden ol asad) (g eiad) g Y Alaal)
(V) B (A gty
203 il A gl pla 1 a8 i ook s s ) el 1 Al
Steady State gl ¥ ) jiud s sio 5 jaall ALatiy)

var agmcmrsnwinf prrwy; varexoe ae g e lam e ms, parametersinvsig delta gam rho gampie gamy rhoa rhog beta thetabig
eps sig; eps=6; thetabig=2; beta=0.99; invsig=2.5; gampie=1.5; gamy=0.125; gam=1; delta=0.36; rhoa=0.5; rhog=0.5; rho=0.5; sig =
0.162; model(linear); y=y(+1)-(Vinvsig)*(r-p(+1)+g(+1)-g); y=a+(1-delta)*n;

mc=rw+n-y; mrssinvsigty+gam*n-g;  r=rho*r(-1)+(1-rho)* (gampie*p+gamy*y)+e ms, rw=rw(-1)+winf-p; a=rhoa*a(-1)+e_a;
g=rhog*g(-1)+e_g; rw=mrs; p=beta*p(+1)+(1-delta)* (1-(1-L/thetabig)* beta)* (1-(1-Uthetabig))/((1- L/thetabig)* (1+delta* (eps-
1)))*(mc+e_lam); end; initval; a=2; g=1; mc=11; mrs=10; n=4; winf=7; p=8;r=9;

rw = 6, y = 2; end; steady; shocks, var e a = sg'2; var eg = sgh2; var e ms = sigh2; var elam = sg'2; end;
stoch_simul(order=2,irf=40,periods=2000);

|

POLICY AND TRANSITION FUNCTIONS
Var. a g mc mrs n winf p r rw y
ah) J[ 05 ][ 0 |[ 102746 || 031128 || -0.60049 ][ -049578 || -0.1845 || -0.13L15 || -0.31128 || 0.115685
) || o | o || 112804 || 000164 || 03814 || -118745 || -020m81 || O3 || ogmes || 02041
W) [ o [ o 0 0 0 1 0 0 0 0
o) || o || o5 || 0235683 0'1‘;620 024854 0'12507 0038865 || 003900 | 0.146208 | 0.150067
ca T ][ 0 | 205491 |[ -062256 || -1.20098 ]| -0.99156 ][ -0.3690L || -02623 || -0.62256 ][ 0.231371
eg o || 1 || oanzey || 02941 || 049708 |l 0370 o g7773 || O8I |l 0202417 || 0318133
elam [ o || o || 019547 || 02717 [ -006604 || -0.00017 || o0g1ses || OO0 || 01717 || -004226
ems JL 0 || 0 || 22588 || -Los327 || 0.7628 || -2.37489 || -0.39162 || 067577 | -L.98327 || -0.48819

VARIANCE DECOMPOSITION SIMULATING ONE SHOCK AT A TIME (in percent)

Var. ea eg e lam e ms Tot. lin. contr.

a 100.05 0.00 0.00 0.00 100.05

g 0.00 100.05 0.00 0.00 100.05

mc 46.30 2.32 0.43 51.10 100.14

mrs || 8.95 192 0.74 88.04 99.65

n 66.50 11.50 0.20 23.40 101.60

winf || 15.34 2.22 0.24 8140 99.20

p 48.16 2.02 2.14 49.42 101.74

r 21.88 1.96 0.64 76.68 101.17

rw 8.95 192 0.74 88.04 99.65

y 20.12 25.04 0.43 51.36 97.15

¥4
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CORRELATION OF SIMULATED VARIABLES

Var. a g mc mrs n winf p r rw y
a 1.0000 || 0.0440 -0.6663 02545 || 07984 || 0.2458 -0.6787 0.4358 -0.2545 0.4520
g 0.0440 [ 1.0000 0.1306 0.1350 || 0.3105 || 0.0657 0.1186 0.0996 0.1350 0.5318
mc 0.6663 0.1306 1.0000 0.8892 || 0.9463 || 0.6513 0.9784 0.3403 0.8892 0.3126
mrs 0.9545 0.1350 0.8892 1.0000 [ 0.7250 || 0.6976 0.8539 0.7245 1.0000 0.6579
n 0.7984 0.3105 0.9463 0.7250 || 1.0000 || 0.5443 0.9332 0.0506 0.7250 0.1762
winf 0.2458 0.0657 0.6513 0.6976 || 0.5443 | 1.0000 0.6348 0.4659 0.6976 0.4046
p 0.6787 0.1186 0.9784 0.8539 || 0.9332 || 0.6348 1.0000 0.3019 0.8539 0.2730
r 0.4358 0.0996 -0.3403 07245 || 0.0506 || 0.4650 -0.3019 1.0000 -0.7245 0.7875
rw 0.2545 0.1350 0.8892 1.0000 [ 0.7250 || 0.6976 0.8539 0.7245 1.0000 0.6579
y 0.4520 [ 0.5318 0.3126 0.6579 || 0.1762 | 0.4046 0.2730 0 7;575 0.6579 1.0000
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var agmcmrsnwinf prrwy; varexoe ae g e lam e ms, parametersinvsig delta gam rho gampie gamy rhoa rhog beta thetabig
eps sig; eps=6; thetabig=2; beta=0.99; invsig=2.5; gampie=1.5; gamy=0.125; gam=1; delta=0.36; rhoa=0.5; rhog=0.5; rho=0.5; sig =
0.162; model(linear); y=y(+1)-(Vinvsig)*(r-p(+1)+g(+1)-g); y=a+(1-delta)*n; mc=rw+n-y; mrs=invsigy+gam*n-g; r=rho*r(-1)+(1-
rho)* (gampie* p+gamy*y)+e_ms; rw=rw(-1)+winf-p; a=rhoa*a(-1)+e a; g=rhog*g(-1)+e_g; rw=mrs, p=beta*p(+1)+(1-delta)*(1-(1-
ﬂthetablg)*beta)*(l (1-Vthetabig))/((1-Ythetabig)* (1+delta* (eps-1)))* (mc+e_lam); end; initval; a=2; g=1; mc=11; mrs=10; n =
4 winf=7,p=81r=9 rw=6; y=2 end; steady; shocks; var e a=sigh2; var e g=sig"2; var € ms=sig"2, var e lam =sig"2;
end; varobs p r rw y; estimated_params; invsig, gamma_pdf, 2.5, 1.76; gam, normal_pdf, 1, 0.5; rho, uniform_pdf,0.5,0.2887;
gampie, normal_pdf, 1.5, 0.5, gamy, gamma pdf, 0.125, 0.125; rhoa, uniform_pdf,0.5,0.2887; rhog, uniform_pdf,0.5,0.2887,
thetabig, gamma_pdf, 2,1.42; end;
estimation(datafile=data,xls_sheet=delta,first_obs=6,nobs=56,mode_compute=6,mh_drop=0.1,mh_replic=5000,mh_nblocks=2,mh_jsc
ale=0.2,mode_check,bayesian_irf); forecast;

ESTIMATION RESULTS
L og data density is -75890.419065.
parameters prior mean post. mean 90% HPD interval prior pstdev
invsig 2.500 4.5995 4.5950 4.6055 gamm 1.7600
gam 1.000 4.1806 4.1805 4.1807 norm 0.5000
rho 0.500 0.4862 0.4853 0.4869 unif 0.2887
gampie 1.500 1.4887 1.4887 1.4887 norm 0.5000
gamy 0.125 0.1092 0.1092 0.1092 gamm 0.1250
rhoa 0.500 -0.0000 -0.0000 -0.0000 unif 0.2887
rhog 0.500 0.8418 0.8413 0.8423 unif 0.2887
thetabig 2.000 1.1145 1.1142 1.1151 gamm 1.4200
Estimation::mcmc: Posterior (dsge) IRFs...
Estimation::mcmc: Posterior |RFs, done!
Total computing time : 0h38m12s
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Priors and posteriors
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