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Abstract

The aim of the research is to clarify and measure the relationship between
the growth of the Egyptian economy and the rate of inflation during the
period 1990-2020, and this table has concluded that there is a relationship
of reason to show both the gross domestic product and the inflation rate,
on the one hand, and the speed of money circulation, on the other hand.
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These results are approx , And a standard model was estimated to
determine the suspensions between the variables in question, in a series of
variables from a series of static tests, the unit root test (Philips-Perron root)
and (Dickey-fuller scheme of co-analyses (co-integration relationship)
between the model variables, then the application of the ARDEL model, In
it, the parameters of the model are estimated in the future and in the short.
The results showed that the variables, the inflation rate, and the speed of
money circulation were stable after taking the first difference to them, and
in light of the inclusion of both the fixed term and the time trend together
in the function, with the exception of the natural logarithm of real GDP
(economic growth), it came stable at its original level .

The co-integration tests also indicated the existence of a long-term
integrative relationship between the variables in question, in which
changes in economic growth and the rate of inflation are directly related to
changes in the speed of money circulation.

The study was exposed to knowing the factors determining the speed of
money turnover in Egypt and trying to know the degree of response of the
speed of money turnover during the period 1990 - 2020 to changes in
economic growth and the rate of inflation. On the other hand, in order to
measure the speed of money turnover, the study showed that the money
supply in its broad sense has a positive effect on the gross domestic product
in the long run, at a morale level of 1%, as the increase in the balance of
the money supply in its broad concept by 1%, leads To increase the gross
domestic product by 91% (assuming the elasticity of the supply of
production factors, and that the economic climate is healthy). The velocity
of money circulation also has a positive effect on real GDP in the long run,
at a level of significance of 1%, as an increase in the velocity of money
circulation by 1% leads to an increase in GDP by 86%.The reverse trend
of the causal relationship showed that 1% increase in GDP leads to an
increase in the velocity of money circulation by 96%.

The study also found that the money supply in its broad sense has a
negative impact on the speed of money turnover in the long term, at a level
of significance of 1%, as the increase in the balance of money supply in
the broad sense byl%leads to a decrease in the speed of money turnover
by-98%.The study concluded that expansionary monetary policies that aim
to increase national output may eventually be reflected in a higher rate of
inflation.

keywords :monetary policy, the speed of money circulation, cash offer,
inflation, economic growth.
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v GDP Growth _ Current | Growth | Quasi Total_ Growth ‘Money
rate | Inflationrate | payment | rate money | domestic | rate Circulation
GDP methods M1 liquidity M2 Speed(V)
(%) M1 (%) (M2) (%)
1990 | 1.1E+12 - 16.75637 26205.1 - 69195 95400.1 - 11699253.89
1991 | 1.1E+12 11 19.74854 28337.2 8.1 74197 102534.2 7.5 11007749.07
1992 | 1.2E+12 4.5 13.63742 30831.9 8.8 83549 114380.9 11.6 10309016.6
1993 | 1.2E+12 12.08979 34571.3 12.1 97287 131858.3 15.3 9201994.909
1994 | 1.3E+12 8.154231 38274.8 10.7 108601 | 146875.8 11.4 8589354.16
1995 | 1.3E+12 4.6 15.74223 41539.8 8.5 120267 | 161806.8 10.2 8158717.991
1996 | 1.4E+12 5 7.187104 44521.2 7.2 132925 | 177446.2 9.7 7810784.795
1997 | 1.5E+12 55 4.625606 48707.9 9.4 154850 | 203557.9 14.8 7182810.358
1998 | 1.5E+12 5.6 3.872575 58577.1 20.3 166899 | 225476.1 10.8 6846127.518
1999 | 1.6E+12 6.1 3.079499 59065.5 0.83 205534 | 264599.5 17.4 6187015.933
2000 | 1.7E+12 6.4 2.683805 62194.9 53 218417 | 280611.9 6.1 6205593.794
2001 | 1.8E+12 35 2.269757 67077.5 7.9 251225 | 318302.5 13.4 5664187.531
2002 | 1.8E+12 2.4 2.737239 75781.3 13 280366 | 356147.3 11.9 5183300.951
2003 | 1.9E+12 3.2 4.507776 93520.1 23.4 337434 | 430954.1 21 4420355.691
2004 | 2E+12 4.1 11.27062 83989.55 10.2 357305 | 441294.55 12.4 4493423.183
2005 | 2.1E+12 4.5 4.869397 101135.82 204 404199 | 505334.82 14.5 4099449.19
2006 | 2.2E+12 6.8 7.644526 121341.84 20 451082 | 572423.84 13.3 3866664.583
2007 | 2.4E+12 7.1 9.318969 151800.11 25.1 531398 | 683198.11 19.4 3469346.402
2008 | 2.5E+12 7.2 18.31683 174460.2 15 596085 770545.2 12.8 3296202.196
2009 | 2.7E+12 4.7 11.7635 196973 13 669381 866354 12.4 3068695.094
2010 | 2.8E+12 5.1 11.26519 223456 13.4 703419 926875 7 3015961.628
2011 | 2.8E+12 1.8 10.06493 255581 144 760704 1016285 9.6 2799162.264
2012 | 2.9E+12 2.2 7.111729 288139 12.7 819898 1108037 9 2624530.016
2013 | 3E+12 2.2 9.46972 373624 29.7 951986 1325610 19.6 2241708.637
2014 | 3.1E+12 3 10.07022 445733 19.3 1160772 | 1606505 21.2 1903686.287
2015 | 3.2E+12 4.4 10.37049 520592 16.8 1329020 | 1849612 15.1 1725762.047
2016 | 3.3E+12 4.3 13.81361 625670 20.2 1575990 | 2201660 19 1512828.786
2017 | 3.5E+12 4.2 29.50661 737469 17.9 2210766 | 2948235 33.9 1176975.377
2018 | 3.7E+12 5.3 14.40147 836045 13.4 2633747 | 3469792 17.7 1053204.342
2019 | 3.9E+12 5.6 9.1528 968459 15.9 3055651 | 4024110 16 958597.0562
2020 | 4E+12 3.6 5.044933 1121357 15.8 3454066 | 4575423 13.7 873187.0255
1 skadl)

(&pajmi) g rad) éﬁﬂ\&n“&a@yswu‘ 6 ] g ya31) ;yagss&am!aéﬂdjgmugy%g-
Gl 4 gind) cibilaa) adl g cpe A4EN Jlaail ol mEll) lea) clily qlua & - -, o pan 4ia O salally Aagill g
_‘;JJAS\ A8
.GDP/ M2 J3a (e Galil) 4 jaay 45831 (ol 590 A8 jou o a5 -

49




2022 silss — e waldl sl — de ealad) dlaal) — Sy dabad) 4 dlas

Year
S GDP INF M2 \Y/ In GDP In Inf In M2 InV
1.10E+1 | 16.7563 1169925 | 27.7263 | 2.81877 | 11.4658 | 16.2750
1990 2 7 95400.1 4 3 8 3 4
1.10E+1 | 19.7485 | 102534. | 1100774 | 27.7263 11.5379 | 16.2141
1991 2 4 2 9 3 2.98308 5 1
1.20E+1 | 13.6374 | 114380. | 1030901 | 27.8133 | 2.61281 | 11.6472 | 16.1485
1992 2 2 9 7 4 7 9 3
1.20E+1 | 12.0897 | 131858. 27.8133 | 2.49236 | 11.7894 | 16.0349
1993 2 9 3 9201995 4 1 8 3
1.30E+1 | 8.15423 | 146875. 27.8933 | 2.09853 | 11.8973 | 15.9660
1994 2 1 8 8589354 9 7 4 3
1.30E+1 | 15.7422 | 161806. 27.8933 | 2.75634 | 11.9941
1995 2 3 8 8158718 9 7 6 15.9146
1.40E+1 | 7.18710 | 177446. 27.9674 | 1.97228 | 12.0864 | 15.8710
1996 2 4 2 7810785 9 8 2 2
1.50E+1 | 4.62560 | 203557. 28.0364 | 1.53160 | 12.2237
1997 2 6 9 7182810 9 7 1 15.7872
1.50E+1 | 3.87257 | 225476. 28.0364 12.3259 | 15.7391
1998 2 5 1 6846128 9 1.35392 7 9
1.60E+1 | 3.07949 | 264599. 28.1010 | 1.12476 | 12.4859 | 15.6379
1999 2 9 5 6187016 2 7 7 6
1.70E+1 | 2.68380 | 280611. 28.1616 | 0.98723 | 12.5447 | 15.6409
2000 2 5 9 6205594 5 6 3 6
1.80E+1 | 2.26975 | 318302. 28.2188 | 0.81967 | 12.6707 | 15.5496
2001 2 7 5 5664188 1 3 6 7
1.80E+1 | 2.73723 | 356147. 28.2188 15.4609
2002 2 9 3 5183301 1 1.00695 | 12.7831 5
1.90E+1 | 4.50777 | 430954. 28.2728 | 1.50580 | 12.9737 | 15.3017
2003 2 6 1 4420356 8 4 6 3
11.2706 | 441294, 28.3229 | 2.42219 | 12.9974 | 15.3181
2004 | 2E+12 2 6 4493423 2 9 7 3
2.10E+1 | 4.86939 | 505334. 28.3729 13.1329 | 15.2263
2005 2 7 8 4099449 6 1.58297 8 6
2.20E+1 | 7.64452 | 572423. 28.4194 13.2576
2006 2 6 8 3866665 8 2.03399 3 15.1679
2.40E+1 | 9.31896 | 683198. 28.5064 | 2.23205 | 13.4345 | 15.0594
2007 2 9 1 3469346 9 2 4 8
2.50E+1 | 18.3168 | 770545. 28.5473 13.5548 | 15.0082
2008 2 3 2 3296202 1 2.90782 5 8
2.70E+1 28.6242 | 2.46500 | 13.6720 | 14.9367
2009 2 11.7635 | 866354 | 3068695 7 2 5 6
14.9194
3
2.80E+1 | 11.2651 28.6606 | 2.42171 | 13.7395
2010 2 9 926875 | 3015962 4 7 7
2.80E+1 | 10.0649 28.6606 | 2.30905 | 13.8316 14.8
2011 2 3 1016285 | 2799162 4 7 6 4483
14
2.90E+1 | 7.11172 28.6957 | 1.96174
2012 2 9 1108037 | 2624530 3 5 13.9181 | .78041
3.00E+1 28.7296 | 2.24809 | 14.0973 1
2013 2 9.46972 | 1325610 | 2241709 3 9 8 4.62275
3.10E+1 | 10.0702 28.7624 | 2.30958 | 14.2895
2014 2 2 1606505 | 1903686 2 3 7 14.4593
3.20E+1 | 10.3704 28.7941 | 2.33896 | 14.4304 | 14.3611
2015 2 9 1849612 | 1725762 7 4 9 8
3.30E+1 | 13.8136 28.8249 | 2.62565 | 14.6047 | 14.2294
2016 2 1 2201660 | 1512829 4 4 2 9
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3.50E+1 | 29.5066 28.8837 | 3.38461 | 14.8967 | 13.9784
2017 2 1 2948235 | 1176975 8 4 2 6
3.70E+1 | 14.4014 28.9393 15.0596 | 13.8673
2018 2 7 3469792 | 1053204 5 2.66733 1 5
3.90E+1 15.2078 | 13.7732
2019 2 9.1528 | 4024110 | 958597.1 | 28.992 | 2.21406 1 3
4.00E+1 | 5.04493 29.0173 | 1.61838 | 15.3362 | 13.6799
2020 2 3 4575423 | 873187 2 4 1 1

GDP , M2, Inf, Vi siiall iy A& sl Jalaal) (2) Jsi
(1) Jssa iy aladialy Cald) 4 jpay V 5 Inf 5 M2 9 GDP &l jiiall (oaly A& gll) Jalaal) qiliaial ol 1 juuaal)

Al zdgad Cpumd

Aaall il (V) a5l ohss depu toa ety Chaiia dayl Auall zigal Gadaly
(M2) pulsll asgialls g2l (ayalls «(INF) aazilly ((GDP) JlaY)

bl zasaills Wisays Lgie Bl Clydigally duball (8 derdieal) Clpaiall (o jaing
:‘;J:u X

Dte ) Asall lill Bla e (o8 :(GDP) gl Jaay) ol i) -
Lol gaill Tige 4360 3gall 138 andlind 85 <2010 alad A3l LYl

e ) b iy ((M2) {Aaldd) Llaal) Dgaall} pdsll asgialls gaial) mall -
Al ddle L) Jsalls " Time Deposits ™ da¥ ailashl ) dilas) M1 ooyl
& V) Ly deay 438 aganll dng Ao (3l Laxie adcail) 4alS of 952 Y : (INF) pacall -
Byainsall 833 51 (36304 <1999 ¢laad) Hlawdl alall (gsisall 8 Jualsially yaiosal
sl Caps o (ol «((Baumol& Blinder,2010.p87) lewdl alall (ssicadl
2y anly Alas Ay cAlaall Ao 3 ol Sl Basgl Aahal) sl A i) alinsY) s
oY) daeS 8 5aL3 (e ST (ol JAa 8 BaLl) g e Al AllA) il adal)
adall 8 I k) o sgdasy L Aidall coliaxilly Lol ) G L3R DAY s
S apall ge Jladll SN llall sl Wale coyn gamll Jolall 8 8aly S 58
- Ao A B8 (8 Clacdlly alul

Al DS 50 5 uSlginall Sland Hdi5e sag aild Gubie DS (e pdeail) (el wig
Dl bl e adimil) ey Uag ¢ uSlgianall Aggial) Jsaally adcaill LalayY ellyy
Gilaxally aludl Sl (8 sl (s30 Gus sgd cclighonall dunally aguall d3hal sl e
Lty (Sualy Gulally fl0alIS ALY

51



2022 silss — e waldl sl — de ealad) dlaal) — Sy dabad) 4 dlas

Cigan A cund Al dalgall o adiangaduall) Gl o adiad A adail) unlie
o) et (S Ally Hla¥) Cligicsa & i)
A Dbl 138 diiy g o padulail) Jaidall i gaB1 ) jELNY Jalaa) (538 Ja) Y jlaa -
358 44aS (e Baal ) Bas sl Apaad) Al 8 sl 0 (5 55 b puaalaall 2 siall 4paS 4y jla
@l Ol (191 ga « 2007 ¢ () and) (5 sinua (B arill Claal B Jisall el s
Gl 2a8 Glaadd) g alll S8l (g yrall pas A5 Hlalia 33k ) () 90 adall Jilag A B3L )
B=AM/ M - ¥ dhlaall lgie pnill (Says ainmill 3 alls ) seda (3 i)l
A GDP / GDP

WMEAM/ M Q\Jc(g.a&'aﬂ\w\) 8l ALY Jalra () 28 B ) s
) il & sl Jaa ) pdd A GDP/GDP}‘gﬁﬁ\ua,g\géJgﬂ\gJ)
G ol Jae (e 358l G ge A el Jaee adi ) 13) A8 Aaladll (a5, AlaaY)
ez b gria 5 o Db @l IS ¢ (La 50 B o) ) e sl il
Glalad) asa s o clld Jo Al B A culS 13) @l e (uSall e 5 gl ) jiiul axe
il 8 0l Jame pe g8l (aje (8 il Jama (s b 130 Wl ¢ L@V 6 4050LeS)
D)) 5 eamil) L) HEY) e Jy el (i ¢ hia g5 B A S gl Jaal sl
DD alall (5 sisall
allall 3 4 50 4 kil bl 13 atiag s (Araduiail) 3 gadll)uthll (il L -
Sy BWY) S By aaa 8 Jiadl K Cllall g SR (a5 Jladl)
Jiaiall claaaldl s alid) e S iyl 5 cpalall 5 o sSall cpelaill (o jleiind) Glay)
Al Aaleally Gy pun 65 Sy Jaa¥) Aaall il

Dx = AE — GDP
S AN aaa () (AE) i ¢S clhal) (aild ) (DX) s Eusa
el il a5 jlalie 3aly ) ¢ 50 (AE) (SN B aaa 830l ) ol ol &l e Ll
& a5 ALY qihll A (aild dlia (9% g A ga (985 DX dad (8 < (GDP) JleaY!
Al 4 sl DX 2 ul€ 13 Wl cainmill Alla ) seda Ml 5 5landU alall (5 sinsall 2
i) )il ey 1385 (GDP) U (inyall e (gslasy ASU 31 OF Sy 13gd
ST (GDP) U sl (o oSy 130 (8 Gllis (DX) G il 131 Ll Ll oLl
sginal) Galindl ) (g353 alull g yrall 3 82L) dllia eSig ¢ (AE) AN GY) (1
bl Bl
e (GDP) SN =l i SN 5] dand DA (o Gl 2(V) 2988 (99 dspu -
/(5704 <1998 (4B (M2)5ial) duas
o ) Caagy (s sl agaill (e Baal) DAl (6 ¢ galadl el DA e
Ln Al §ygeall Ao (9S8 Igaill Clpuaia cp GEL)
Vt=f(Ln GDPt,Ln M2t,LnInft) ................ 6))
o Al ol (et B e ) e atie IS Jagad s 4l ] BLEY) sy
Glalad) aats oz sad JS Ol e G Al B yail Aol Jae ADEN & Mail
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‘;kaj\ ‘;Aﬁ:i‘)\.c)ﬂ\ Jad) _)1:\:\;\ e.&\.ua LS 2y 6 yAaiw ; Lﬁj‘ )A.\S‘ Q_AL ag_\.u w | Cladle
&> dapall eda aladiul 3 5 ¢(Double Log Linear Function Form) z sl
s dsY) )

danyh 223l ae Lgalid 2l udadll AN 315 e Aagaiall dacinyle ol dxall ac b —
G Ly cadaiind aaall i) zigall s 8 (OLS) dwlad) (giall eyl

W e 4] deasil) as Lal palidl) Jalal)
Sl aleal Ll ((Superior Fit) dile (385 835a asilis st Jloall (o J<a1 138 of =
Jsalls A5lhe Hoall (g)line Uad il aie 30 Cam (3paiad) Alsll (glaaall Uadll L

RN
iy 3t e aelun M) e ecligyall Jid IS 13gd Tag 5yall cilaladd) o -
IS dalall Guldl) clasgs SBI a0 aaldl) el e s e JSU el a0

.

- e
& G o g Aaia ) Judl B gea (A by 223 dl jall o) ) 3 LaY) aas LS
ol s A ey 53 im yal) AIS 5 «GDP laa¥) laall il ciliby e slaicY)
Sliall L0l Alaall 5 ¢y ginall &l A e V25830 O ) 53 A o (ulal M2
bl e Jsmnl) o5 5 pmn dgin ¢ salally Al 5 (48 ite e ) (g pumaal) (g 3 5l
aiill il yise DA (e 2010 aled AN YU Lulie  Jaal) sl il alal)
ale Jall el e 5 jalall {World Development Indicator (WDI)} 4! sall
.(1990 - 2020) 5_sdll JNA jas e 2020
Zsalll &l ypadial (Unit Root Test) daa gl Jia < jLad)

Ln GDP sl (Unit Root Test) sassll s Lol o

Null Hypothesis: LNGDPFP has a unit root
Exogenous: Constant, Linear Trend
Laa Length: 7 (Automatic - based on SIC. maxlaa=7)

-Statistic Prob.>

A\ men Diclk —Fuller i i
Test critical values: 120 level

—A. 7 - u
-4.800080
-3. 791172
-3.3A42253

5206 level
1026 level

FNMacKinnon (1996) one-sided p-values.
WV arning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 1.4

Augmented Dickev-Fuller Test Equation
Dependent Variable: D(LNGDP)

NMethod: Least Squares

Date: O3/1.4/22 Time: 13:59

Sample (adiusted): 1998 2020

INcluded observations: 14 after adjiustm ents

\ariable c—oefficien... Std. Error t-Statistic Prob.

LNGDP(-1)

D(LNGDP(-1))
D(LNGDP(-2))
D(LNGDP (-3))
D(LNGD P (-4))
D(LNGDP(-5))
D(LNGDP (-6))
D(LNGDP(-7))

L=
O TREND(C'1LO990)

2. 743186
aA.Boss74a
0.320936
o.aA474512
O. 756895

0:480220
TS5 69866
0. 121658

o.57es32
O. 4009901
oO.201611
0. 155638
o. 184215

O: 1883832
15.89778
0. 025662

-—4. 755605
B.264a4829
1.5S91858
3.048819
4. 108758

2:549181
A4. 761588
4. 740687

O0.0089
O0. 0309
0.1866
0.0381L
oO.0o14a7
oO.0161
0. 0639
O. 0634
0.0089
O.0090

R-squared
Adiusted R-squared
S.E. of rearession
Sum sqquared resid
Log likelinhnood
F-statistic
Prob(F-statistic)

0.952907
0.846947

NMean dependent var
S.D. dependent var
Akaike info criterion
Schwvwar=z criterion
Hannan-Ouinn criter.
Durbin-wwatson stat

0.03985S
0.021366
-_—6.555162
—6.098693
-6.597417
B.A465392

. Eviews 11 gl aladiuly Gaald) 48 ey Jsaadly 830 5l il ) Jua i) &5 1 jaadl)
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sla 3 (LN GDP) (s aall milill agsdall oy jle sl Gz alaad) Jgandl (g0 Ll
ol o Cam < 5O L sina (5 siass e 5 c(Leve |) Lol (s stuall tie 1 s
allasa g db A el el A gl daill o S aos gl Hlsd — (Soo HLEAY 4 guandll
Jlall g JHE anall (gom jh (b i Ll lld ey I lass¥) A i 31 olai¥1 g il
o L) ol B Jaad) G dl) Jiis (Ln GDP) sl by ) s e e
. 50 4 sina (5 siue dic 5 Lal) ol gl die | e 3aa gl

Ln Inf jaiall (Unit Root Test) 8aagl) jda L) o

Null Hypothesis: D(LLNINF) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: O (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*
Auamented Dickev-Fuller test statistic -5.617014 0.0004
Test critical values: 120 level -4.309824
520 level -3.5742494
10206 level -3.221728
*MacKinnon (1996) one-sided p-values.
Augmented Dickevy-Fuller Test Equation
Dependent VVariable: D(LNINF,2)
Method: Least Squares
Date: 03/14/22 Time: 14:06
Sample (adjusted): 1992 2020
INncluded observations: 29 after adjustments
\ariable Coefficien... Std. Error t-Statistic Prob.
D (LNINF(-1)) -1.122793 0.199891 -5.617014 0O.0000
C -0.108112 0.196697 -0.549638 0.5873
@TREND(('1990") 0.003656 0.010883 0.3359249 0O.7396
R-squared 0.548677 Mean dependent var -0.026206
Adjusted R-sqquared 0.513959 S.D. dependent var 0.699637
S.E. of regression 0.487764 Akaike info criterion 1.499725
Sum sqquared resid 6.185745 Schwarz criterion 1.641170
Log likelihood -18.74602 Hannan-Quinn criter. 1.544024
F-statistic 15.80418 Durbin-Watson stat 1.891525

D D tistic) 8550032
- EViews 11 maliy pladialy Gald) ddjea Joaall s2))ll bl ) Jeagl) w0 jadll

) 32T am Tiss ola 38 adcatl) Jaeal radall Sile sl of 2 ldl Joand) e Jaadl

Lo (A lasi¥) ANA ia3l) olad¥ly ol aall agng Il 8 Glld (3aa3 S 41 JoY!

— oS0 LAY digend) ddlasy) dadll o Cus 106 disies (griwe die @l allally

B paell Gap iy s ld e adsanll Ladl (e (Ll JST) ST puasall lsh

Difise sl J3a lid) ol B doad) i) Jaiig (LN INF) i) il i aoes

- 190 Ggina (g5 dicy Jo¥) @il e
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Ln M2 aiall (Unit Root Test) daasll jia JLidf o

Null Hypothesis: D(LNM2) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: O (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.>
Test critical values: 126 level -4.309824
5256 level -3.5742494
1026 level -3.221728
*MacKinnon (1996) one-sided p-values.
Augmented Dickevy-Fuller Test Equation
Dependent Variable: D(LNMZ2,2)
Method: Least Squares
Date: 03/14/22 Time: 14:51
Sample (adiusted): 1992 2020
INncluded observations: 29 after adiustments
\Variable Coefficien... Std. Error t-Statistic Prob.
D(LNM2((-1)) -1.033341 0.197654 -5.228028 O.0000
C 0.096848 0.025652 3. 775541 0.0008
@ TREND(('1990™ 0.002402 0.001200 2.001803 0.0558
R-squared 0.513925 Mean dependent var 0.001941
Adiusted R-squared 0.476535 S.D. dependent var 0.066699
S.E. of regression 0.048257 Akaike info criterion -3.126850
Sum squared resid 0.060547 Schwarz criterion -2.985406
Log likelihood 48.33933 Hannan-OQuinn criter. -3.082552
F-statistic 13.74485 Durbin-WwWatson stat 1.966522

E ot Seatiatic) dugaaas
- EViews 11 maliy pladialy Gald) ddjear Joaall s2))ll bl ) Jeagil) w30 jadll

ela 3 (aalsll dasgia) (g2l (jell candall winslesll of bl Joanll (e Jaadly
len ol sladVls Colil) aall sgmg Jla & lld (583 85 4l Jo¥1 3 AT aey jiins
JST) ST Lasdl dgunal) dblasy) dad o Cus 196 Lisine (g5ine i lldy Allally
il bl Ol aaey B =l (s iy Ll elld e ddgand) dadll e (Al
vieg Jo¥1 @Al i Diis saagl) s las) b B diadl Gl diss (LN M2)

- 190 Ligina (g5l

Ln _aiall (Unit Root Test) daasl jia jlad) o

Null Hypothesis: D(LNV) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: O (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.>
Test critical values: 1206 level -4.309824
5256 level -3.57424a4
1026 level -3.221728
*MacKinnon (1996) one-sided p-values.
Augmented Dickevy-Fuller Test Equation
Dependent Variable: D(LNV,2)
Method: Least Squares
Date: O3/22/22 Time: 16:38
Sample (adiusted): 1992 2020
INncluded observations: 29 after adjustments
\Variable Coefficien... Std. Error t-Statistic Prob.
D(LN\V(-1)) -1.055315 0.197040 -5.355835 O.0000
C -0.049699 0O.022011 -2.257878 0.0326
@ TREND(('1990™) -0.002654 0.001236 -2.146696 0.0413
R-sqquared 0.5249682 Mean dependent var -0.001117
Adjusted R-squared 0.488119 S.D. dependent var 0.070585
S.E. of regression 0.050501L Akaike info criterion -3.035952
Sum sqquared resid 0.066309 Schwarz criterion -2.894508
Log likelihood A47.02130 Hannan-Quinn criter. -2.991653
F-statistic 14.35013 Durbin-Watson stat 1.978984

Prob(F-statistic) 0O.000063

- Eviews 11 maliy aladiul Galll 2 yma Joaall sylel) mitill J) deagll &0 aadll
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AT ey Dtse ela 38 3500 (g dejed andall el o 2 lad) Joaall e Jasdll
aie el g Alall Tae e 30 olad¥) g il aall ygn a8 Gy 3ias 2 4l JoV) 3,3
el (o (Ll ST ST LSS 4 sl Ailaa ) Al o Cam 10/ 4 sine (5 sse
ditis (LN V) sl by Sl inl adey JU aaall (0 58 (b 5 Lold @y e o 3 saal)
190 4 5ina (5 sie die 5 J5¥) LA e | st saa gl jda Jlaal ol JIEN dpadl ()

b s G, 2aT aay 3 e Caily 38 3 saill ol jpaie DS O ey (pafi Lo Jlo 2Ly
‘“Su.\j:d\ eﬁg‘)l.{:}ﬂ\ kv c:\j\ﬂb (P99 ‘;m‘)l\ alA.t\g\j «Lu\ﬂ\ aal) (e J< C\JJ‘\ Ja ‘_g}
Jsaall b mim gy Lo ol gise die Tiiue ela 3 ¢ iiall ea) Jlad) milil
1 S paiall apenl

dag ¥) ol piiall Ban gl jda 4y ) i) g (3) b Jgia

1990 -2020 5 sl LAl ol
-4.310 1%
-3.574 5% il
-3.222 10%
-2.921 g shal)
-4.756 S G GDP
-20189 il shal)
-50617 A G Al Inf
-0.224 il gl
-5.356 AT \V
-0.507 <l ghecall
-5.228 S G Al M2

Eaalll 48 year cililpll @m;.\fﬁ © )l

GDP i (dpudi <l piiaS) Inf M2,V O JS AT (w1l il Jalsil) LEA)

el e

{Johansen maximum likelihood Procedure swilass Julas DA (o i) JalSall dingia Gulaiy
o slaie V) g Cagu 4ild (ARDL) e sall Gt 3l il gadl) (63 A iV 2300 aladiubsy ((JML)}
t ) Jsaall miase o LS clldy el piall JalSill dungio A3 e (Bounds Test) 2sead) lasl gl
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ARDL Bounds Test

Date: O3/25/22 Time: 15:02

Sample: 1994 2020

INncluded observations: 27

Null Hypothesis: No long-run relationships exist

Test Statistic Value <

F-statistic S.219979 =

Critical Value Bounds

Significance 10 Bound 11T Bound
1020 =272 3. 77
520 =2.23 a4.35
2.520 .69 a4.89
120 4.29 5.6

Test Equation:

Dependent Variable: D(LNGDP)
NMethod: Least Sqquares

Date: O3/25/22 Time: 15:02
Sample: 1994 2020

INncluded observations: 27

NV ariable Coefficient Std. Error -Statistic Prob.
D(LNGDP(-1)) oO0.34a41373 0O.230317 A.as82187 oO. A 724
D CLNINF) 0. 00371S O. 007843 0. 473625 0.64470
D(LNINFE(-1L))) -O. 000518 O. 007642 0. 0678038 O0.94a474
D(LNINFE(-2)) O.0OAL7672=2 O. 0092281 1.904152 0. 0893
D(LININF(-3)) 0. 012863 O. 007041 A.826841 O.1010
D(LNNM2) 0O0.569974a 0. 410215 A.3 894453 O. 1981
D(NNM2C-1)) —0.213697 0.545460 —O.3B91L 774 O. 7043
D(LNNM20-2)) oO. 153281 0O.3B54997 O.aA431 781 O. 6761
D(LNIMZ2-3)) —O. 718876 0.295607 —2. 4431869 0. 0379
DN o.59821 7 O.3B92507 1A.52094 o.1618
DN\ C-1L)) —-0.0664a478 0.53I7T8e3S - 0. 123602 O. 9043
DN\ (-2)) O.300154 o.3se4a4214 o.824114 oO. 4312
DN/ (-3)) - 0. 462717 0.2a45210 -AL.887022 oO.0o918
[ e 6. 156935 B.TTS534 1.630746 O. 1374
LNINF(-1) O. 015571 O. 006376 2264379 0. 049498
LNINMZ2C-1)D) 1.6523 76 0.382307 a4.322117 0. 0019
LNN\/(-1) 1. 552095 0. 41149424 3. 77249490 O. 0044
LNGDP((-1) -1L.813836 0.356028 -5.0994638 O. 0006
R-squared 0. 922779 NMean dependent var 0. 044592
Adijusted R-squa. .. O. 776917 S. D. dependent var 0. 0Z2as831
S.E. of regressi... 0. 011728 Akaike info criterion -5.8189038
Sum sqquared re. .. 0. 001238 Schwvwar= criterion -4.955017
Log likelihood 06.55526 Hanmnman-Ouinn criter. -5.562028
F-statistic s .326382 Durbin-wwatson stat 1. 725380

Prob(F-statistic) 0. 003965

- Eviews 11 galiy alasial ¢uld) ddjea Jsaall sl w8l ) deagl) o2 jaiadl
Ligina (griase die g (rdgaill Clpitia Gy Hidia JalS 3smg 1G] Joaad) (e 2Dy
o ST sl 38 agaal) HLadl Aglany Ageenal) Lol of DA e lld (it 85 10%
Ay ey (10% Ligine (grine vie dgaall LAY (Llsanll) dajal) dadll ad)) 2l

(GDP ,Inf z3sall ilysia o Hiidie JalSs agag aday JHEl) adall (a8 by Ll
sie z3gail) e aes i JalSs @llia b A dad) (@) s M2 V)
len z3gail) e BIS (G pand dplad A3 A O e Lo 525 «10% Digine (gsicna
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ARDL Cointegrating And Long Run Form
Dependent Variable: LNGDP

Selected Model: ARDL(2, 4, 4, 4)

Date: 03/25/22 Time: 15:05

Sample: 1990 2020

Included observations: 27

Cointegrating Form

Variable Coefficien... Std. Error t-Statistic Prob.
D(LNGDP(-1)) 0.341373 0.230317 1.482187 0.1724
D(LNINF) 0.003715 0.007843 0.473625 0.6470
D(LNINF(-1)) -0.018190 0.009957 -1.826901 0.1010
D(LNINF(-2)) 0.004809 0.011524 0.417345 0.6862
D(LNINF(-3)) 0.012863 0.007041 1.826841 0.1010
D(LNM2) 0.569974 0.410215 1.389454 0.1981
D(LNM2(-1)) -0.366978 0.760953 -0.482261 0.6411
D(LNMZ2(-2)) 0.872157 0.559276 1.559439 0.1533
D(LNM2(-3)) -0.718876 0.295607 -2.431869 0.0379
D(LNV) 0.598217 0.392507 1.524094 0.1618
D(LNV(-1)) -0.366632 0.692806 -0.529198 0.6095
D(LNV(-2)) 0.762871 0.510835 1.493380 0.1695
D(LNV(-3)) -0.462717 0.245210 -1.887022 0.0918
CointEq(-1) -1.813836 0.356028 -5.094638 0.0006

Cointeq = LNGDP - (0.0086*LNINF + 0.9110*LNM2 + 0.8557*LNV +
3.3944)
Long Run Coefficients

Variable Coefficien... Std. Error t-Statistic Prob.
LNINF 0.008584 0.003107 2.763115 0.0220
LNM2 0.910984 0.058899 15.466920 0.0000
LNV 0.855697 0.097205 8.803051 0.0000
C 3.394428 2.275500 1.491728 0.1700

- Eviews 11 zaliy alasiuls Galll dpna Joaall sylel) mitil) ) deagll o0 )

e Lo bl Jgaad) (e Jaadl
cashll JaY) 8 sl Jeal) Jadll ol Lo o) 55 adcail) Jaeal 058 -
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ARDL Bounds Test

Date: 03/22/22 Time: 17:04

Sample: 1994 2020

Included observations: 27

Null Hypothesis: No long-run relationships exist

Test Statistic Value k
F-statistic 2.469172 3
Critical VValue Bounds
Significance 10 Bound 11 Bound
10%6 2.72 3.77
5%%6 3.23 4.35
2.5% 3.69 4.89
1%06 4.29 561
Test Equation:
Dependent Variable: D(LNINF)
Method: Least Squares
Date: 03/22/22 Time: 17:04
Sample: 1994 2020
Included observations: 27
Variable Coefficient Std. Error t-Statistic Prob.
D(LNGDP) 0.798492 8.523479 0.093681 0.9270
D(LNGDP(-1)) 3.428056 16.29980 0.210313 0.8373
D(LNGDP(-2)) 4.010036 10.89868 0.367938 0.7199
D(LNGDP(-3)) 8.815783 5.694072 1.548239 0.1498
D (LNM2) -2.304023 15.93288 -0.144608 0.8876
D(LNM2(-1)) 15.63437 18.97028 0.824151 0.4274
D(LNM2(-2)) -22.92178 19.90453 -1.151586 0.2739
D (LNV) -6.751361 15.81713 -0.426838 0.6777
D(LNV(-1)) 7.141155 17.27957 0.413271 0.6873
D (LNV(-2)) -26.31507 18.47136 -1.424642 0.1820
D(LNV(-3)) -5.552580 2.881087 -1.927252 0.0802
C -225.8476 88.54435 -2.550673 0.0270
LNGDP(-1) 3.938132 26.61845 0.147947 0.8851
LNM2(-1) 1.909096 25.77254 0.074075 0.9423
LNV(-1) 5.748785 25.33180 0.226939 0.8246
LNINF(-1) -0.263063 0.306363 -0.858663 0.4088
R-squared 0.699630 Mean dependent var -0.032370
Adjusted R-squa... 0.290034 S.D. dependent var 0.487450
S.E. of regressi... 0.410722 Akaike info criterion 1.345445
Sum squared re... 1.855622 Schwarz criterion 2.113349
Log likelihood -2.163514 Hannan-Quinn criter. 1.573783
F-statistic 1.708098 Durbin-Watson stat 2.214364
Prob(F-statistic) 0.187079

- EViews 11 zaliy pladsul bl ddjeas Joaall sylgll mitall J deagill 20 jaadll
JalSE Al 29ag ade bl Jgand) fpa daad
LAaBA ) dogiaall ligiiee 43S

de @llhg e dgaill Dl patia G i
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ARDL Cointegrating And Long Run Form

Dependent Variable:

LNINF

Selected Model: ARDL(1, 4, 3, 4)
Date: O3/22/22 Time: 17:07

Sample: 1990 2020

Included observations: 27

Cointegrating Form

Variable Coefficien... Std. Error t-Statistic Prob.
D(LNGDP) 0.798492 8.523479 0.093681 0.9270
D(LNGDP((-1)) -0.581979 8.158864 -0.071331 0.944a49
D(LNGDP(-2)) -4.805747 7.326234 -0.655964 0.5253
D(LNGDP(-3)) 8.815783 5.694072 1.548239 0.1498
D(LNM2) -2.304023 15.932876 -0.144608 0.8876
D(LNM2(-1)) 38.556146 22.321712 1.727293 0.1120
D(LNM2(-2)) -22.92177... 19.904533 -1.151586 0.2739
D(LN\WV) -6.751360 15.817135 -0.426838 0.6777
D(LNV(-1)) 33.456222 20.651462 1.620041 0.1335
D (LNV(-2)) -20.76248... 18.121360 -1.145747 o0.2762
D(LNV(-3)) -5.552580 2.881087 -1.927252 0.0802
CointEq((-1) -0.263063 0.306363 -0.858663 0.4088

Cointeqgq = LNINF -
-858.5316 )

(14.9703*LNGDP + 7.2572*LNM2 + 21.8533*LNV

Long Run Coefficients

\Variable Coefficien... Std. Error t-Statistic Prob.
LNGDP 14.970312 86.978493 0.172115 0.8665
LNM2 7.257194 105.175562 0.069001 o0.9462
LNV 21.853289 118.419159 0.184542 0.8569
C -858.5315... 944.083577 -0.909381 0.3826

EViews geli plasiuly Caaldl 26 proy J 52l 53,50 @il ) Juasill 51 yaeadll
11
Jalls dashall Ja¥) e (u€ai Al claleall 2818 & gina ade ¢ ibaall Jsanl) e Jaadl
oV AV 28 oy srde jud agdall & jle L Aualdll dadaall 4y sine ol  juaill
Ao jud gaphall by jle Sl S ela dum celay) ol 58 GG agay Jl S el ¢ il
4 giza (5 siuse 2ic @l g caduzmil) Jare Ao Tl —elUay) il 38 08 3 sa g aem 25811 0l 50
. 10%

V ol (Rusads & aiaS) GDP M2 ,Infose JS il (ull 1 idial) Jalsil) i)

;elSJ,gi.iAS
e gall daia 3N Ol saall (63 SN Hlasa¥) 23 gad aladiuly g & yilal) JalSal) dngia adai;
4agie B3 e (Bounds Test) 2saadl jlial =il e slaie V) &5 b s 438 (ARDL)
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ARDL Bounds Test

Date: O3/22/22 Time: 17:29

Sample: 1994 2020

INncluded observations: 27

Null Hypothesis: No long-run relationships exist

Test Statistic Value <

F-statistic 5.454316 2

Critical Value Bounds

Significance 10 Bound 11 Bound
10206 2.72 3.77
526 3.23 a4.35
2.5206 3.69 4.89
126 4.29 5.61

Test Equation:

Dependent Variable: D(LN\W)
NMethod: Least Squares
Date: O3/22/22 Time: 17:29
Sample: 1994 2020

INncluded observations: 27

\ariable Coefficient Std. Error -Statistic Prob.
DLNN\/(-1)) 1.211059 0.253727 A. 773089 O.0010
DN\ (-2)) 0. 720669 0O.397254a ia.814125 oO.1031
D(LNN\/(-3)) O0.070546 O. 074324 0.949171L o0.3673

D(LNINF) 0O.001026 O0.005189 oO. 197816 o.8476

D(LNINF(-1L)) 0O0.007922 O.005089 1.5564a486 oO.1540
D(LNINF(-2)) 0.012327 oO. 005623 2.1924a439 0O.0560
D(LNGDP) o0.2a47420 o. 121222 2.041057 O.0O716
D(LNGDP(-1)) -—0.920503 oO.287106 -3.206143 0.0107
D(LNGDP(-2)) 0. 492795 0O.196602 -2.506557 0.0335
D(LNGDP(-3)) -—0.154759 O.119991 -1.289755 0.2203
D(LNNM2) -1.026460 0.044194 -23.2261.8 O.0000
D(LNMZ2(-1)) 1.251430 0.2391.82 5232125 0O.0005
D(LNMZ2(-2)) O.702126 0O.390261 1. 799120 0O.1055
(e 1.615711 2.441897 o. 661662 o.524a8
LNINF(-1) —0.015814 0.005206 -3.037376 o.0o141
LNGDP((-1) 1.432159 0.365940 3.913640 0.0035
LNNM2C-1) -1.474560 0O0.377609 -3.90494993 0.0036
LNN/(-1) -1 . A9790963 0O.391. 728 -3.823990 0.0041
R-squared 0.994a4645 NMean dependent var — 0. 087223
Adjusted R-squa... 0.984531 S. D. dependent var 0.054a4810
S. E. of rearessi... o.ooe817 Akaike info criterion -6.904040
Sum sqquared re. .. oO.000418 Schwar= criterion -6.040148
Log likelihood 111.204as5 Hanmnnan-Ouinn criter. -6.647159
F-statistic o98.33731 Durbin-\ZWatson stat 2.172a470
Prob(F-statistic) O.000000

- Eviews 11 zaliy aliuly Galdl ddjea Joaall s3))sll ol ) deagill w32 readl)
6 sie die g ol gaill Gl yaate G e JalSS dsag bl Jeaall e Badl
ST sl agaal) lad) Ailany Lgenall Lol of DA e ) ot B9 5%045ina
L 55 590 disina (g5ine i 3gaall JLadY (Llsaall) dajall Ll ad¥) 2all
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ARDL Cointegrating And Long Run Form
Dependent Variable: LNV

Selected Model: ARDL(4, 3, 4, 3)

Date: 03/22/22 Time: 17:34

Sample: 1990 2020

Included observations: 27

Cointegrating Form

Variable Coefficien... Std. Error t-Statistic Prob.
D(LNV(-1)) 1.211059 0.253727 4.773088 0.0010
D(LNV(-2)) 0.720669 0.397254 1.814125 0.1031
D(LNV(-3)) 0.070546 0.074324 0.949171 0.3673

D(LNINF) 0.001026 0.005189 0.197816 0.8476

D(LNINF(-1)) -0.004406 0.005743 -0.767115 0.4627
D(LNINF(-2)) 0.012327 0.005623 2.192439 0.0560
D(LNGDP) 0.247420 0.121222 2.041057 0.0716
D(LNGDP(-1)) -0.427707 0.134341 -3.183757 0.0111
D(LNGDP(-2)) -0.338036 0.117217 -2.883839 0.0181
D(LNGDP(-3)) -0.154759 0.119991 -1.289755 0.2293
D(LNM2) -1.026460 0.044194 -23.226181 0.0000
D(LNM2(-1)) 0.549304 0.419117 1.310623 0.2224
D(LNM2(-2)) 0.702126 0.390261 1.799120 0.1055
CointEq(-1) -1.497963 0.391728 -3.823990 0.0041
Cointeq = LNV - (-0.0106*LNINF + 0.9561*LNGDP -0.9844*LNM2 +
1.0786)
Long Run Coefficients

Variable Coefficien... Std. Error t-Statistic Prob.
LNINF -0.010557 0.002178 -4.848184 0.0009
LNGDP 0.956071 0.066138 14.455665 0.0000
LNM2 -0.984377 0.025996 -37.865888 0.0000
C 1.078605 1.547357 0.697063 0.5034

- EViews 11 maliy pladialy Gald) ddjea Joaall s2))ll bl J) Jeagl) 20 juadll
th b Gl Jgaad) e a3
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Pairwise Granger Causality Tests
Date: 03/22/22 Time: 17:59
Sample: 1990 2020

Lags: 4

Null Hypothesis: Obs F-Statisti... Prob.

LNINF does not Granger Cause LNGDP 27 1.25630 0.3232
LNGDP does not Granger Cause LNINF 1.09049 0.3909
LNM2 does not Granger Cause LNGDP 27 0.86038 0.5062
LNGDP does not Granger Cause LNM2 1.18808 0.3496
LNV does not Granger Cause LNGDP 27 0.62592 0.6501
LNGDP does not Granger Cause LNV 1.80262 0.1723
LNM2 does not Granger Cause LNINF 27 0.97662 0.4447
LNINF does not Granger Cause LNM2 0.08244 0.9868
LNV does not Granger Cause LNINF 27 0.76427 0.5621
LNINF does not Granger Cause LNV 0.30900 0.8682
LNV does not Granger Cause LNM2 27 1.17637 0.3543
LNM2 does not Granger Cause LNV 1.41399 0.2695

. Eviews 11 z=b s aladinly Galdl 4 jaan Jsaall 82 ) 5l gl J) Jeasil) 20 jaadl)

AV e Yz 3salls Ayl Aas)Y) clpariall (e e IS O 1Ll Jganll e Jaa
eyl Jales Lginn (530 HLRY p2358 A chsgunall F dglas) PDla (e dlld i S
e @llyg o(ddganll) dajall dadl o S LAY Ailasy Dipendl) daiil) Cisls Cus
Aogiaall ilgioe 218
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23580 BaaS g5 YT 0l (pe Linall LS (8250 Bypmms (520 mpall (g SN (31 dans o
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= Equation Qutput

Dependent WVariable: DLOG(LMN_%,2)

Method: ARMA Maximum Likelihood (BFGS)

Date: 03/31/22 Time: 19:51

Sample: 1992 2020

Included observations: 29

Convergence achieved after 207 iterations

Coefficient covariance computed using outer product of gradients

“Variable Coefficient Std. Error t-Statistic Prob.
C 0.0036T0 0.001056 3.474284 0.0024
LiN_M2 -0.000292 T.9TE-05 -3.661838 0.0015
AR(1) -0.6341F7F 0.461615 -1.373823 0.1847
AR(Z2) 0.182635 0.446525 0.409015 0.6869
MACT) -0.297619 891 9243 -0.000334 0 9997
MA2) -1.361682 3336.2T5 -0.000408 0.9997
MAS) -0.297664 574 5365 -0.000518 0.9996
MA(4) 0.9999TF3 4899 303 0.000204 0.9998
SIGMASQ 4. TOE-06 0.003478 0.001377 0.9989
R-squared Q.7 7Fe669 Mean dependent var -0 000105
Adjusted R-squared 0687337 S.D. dependent var 0004712
S.E. of regression 0002635 Akaike info criterion -8.366311
Sum squared resid 0000139 Schwarz criterion -7 941978
Log likelihood 130.3115 Hannan-Quinn criter. -8.233415
F-statistic 8 694158 Durbin-Watson stat 2 027006
Prob(F-statistic) 0000045
Inverted AR Roots 22 -85
Inverted MA Roots 99-.11i 99+_11i -.B5+_.53i -.B5-.53i

EViews 10 gl plasials caldl dijea w500 ) deagl) &0 jrad)
Summary

Automatic ARIMA Forecasting

Selected dependent variable: DLOGILM_W, 2)
Drate: 03/31/22 Time: 19:51

Sample: 1990 2025

Included observations: 29

Forecast length: O

Mumber of estimated ARMA models: 25
Mumber of non-converged estimations: O
Selected ARMA model: (2 430, 0%

AlC value: -8B 36631075262

EVIEWS 10 gl lasinly Galdl 2jee ml ) deagll &0 uad)

Lugidl =35 58 (Auto Regressive Moving Average model ) ARMA z g
Al dne)ll Jedld) Sl Ghadiud ASY1 zagaill yiasg ¢ Sl @ paal)
AUO i) 13 z3gai 59 AR zidsas 1ils D ) lgasads (Sar illy 8iasdlls
z3sais cMoving Average ¢haiall lassiall #3503 585 MA 735035 <Regressive
zilais . sl (i jad Lokt o danie Sl sl 3l lases a0l (e s ARIMA
Jdld) Chagy dadal b adannd ¢ Slasy) ddaall dayl o Lhas & ARMA
2 1385 (LSS LS cgyiinnally ASL) a3l Judbal) ae ARMA 73503 axdinddg kel

(115 G2 2013 <o) sl e el plially cplally Lavugiall 05
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