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Vector Error Correction Uadll musiali 4aie zigais sadljn A & jidall
sk 435 55 ABle aga s V) A- Yoo T syl 4y 56l cliby s <Model (VECM)
dsagaie Gaat )l ol al) ail bbbl g canY) Chall e o daY)
OF V) e eiad) i) cllaliial g Adall Gopall jew o JaY) Al sk 4055 5 A8
il Gopeall Hrw ) s (gl B juad dpan A8le d5a s ST jadl ya A LAl
Gl s e Aaalinal) 4831 &aay ) (Kelikume and Nwani, 2019) x5
adla A s (VAR) g2 pladiuls ol jona 8 430 sal) cillaliia ) Ca gl
LSS (G A Ao D ga g aae ol CxSiy YoYA - Y o) e 5 yall & el il g
GUalull e i ¥ 4l ¢ MLy U a bl gal) clilalia ) Ll y Copeall jas
b ) EY) a] Allad Auagl jiulS A AN kLAY Bl Lo laieY) Ayl
Gl st G A Wld ) (Lee and Yoon, 2020) s WS 4 juaill Aleal) 404
Y (5 3l 50 (el priaY) OBlead) Cijea el €IS a5 3 gall CilplalgiaY)
Yo¥o sla ARV il e sl (8 (LS s s @i s Ol sy QL5 (uall)
Quintile Autoregressive (QAR)<S! AIAN Hlasi¥) =3 sai aladinly 4l )
S s s Cmall 8 A sall bl aaa el wdlal) G ) el e A jlidl
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Gllalia¥) o Al &y e (Ariyasinghe and Cooray, 2021) S5
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O Aan e Ay g ABe 2 ga g ) Al jall @ha 535 Correction Model (UECM)
owadll Jal) 8 ala®Y] gaill 5 Jaa) el gl 5 A sal) clhlial) e JS
eeinall 485 o Bliall jeae 815 e 2 A gall cilidalgia) o815 ofd o il 5 Lasd
b ol Aleall aeal Jaxl) e 55080 At Cajeall a5 1) il B
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gaaal z3sais (ARDL) gased ahadinly ¢ jae & 4 il clplalia ) e callal)
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S ana - Cpeall e Akl ) pprial i i (Cipeall e dal)
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Tsa Pl ¢ e (A ApiaY) clblgaY) e Gl i vie (Elroukh, 2024)
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Al ) Jaa @l el (ADF) ogal) Jlgh S0 JLER illli 3(Y) Joaa

Jalsal) &y o 4 guaal) ADF 4silan) Ao
4a 8 p-value Usill Llaiay) dad sdal)
1(1) 0.6425 -1.272672(C) TIR
1(0) *0.0000 -8.453736(N) ATIR
1(1) 0.2789 -2.018267(C) REER
1(0) *0.0000 -14.16950 (N) AREER
1(1) 0.9991 0.432145 (C+T) IR
1(0) *0.0000 -5.224934(N) AIR
1(1) 0.1750 -2.293430 (c) Core —CPI
1(0) *0.000 -11.10358 (N) ACore-CPI
1(1) 0. 1557 -2.977606(C+T) or
1(0) *0.0047 -2.832099 (N) AOT
1(1) 0.2227 -2.737273 (C+T) Ex-Debt
1(0) *0.0024 -3.051866(N) AEx-Debt
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scsUandla
(Y @A) sl Janas D) A jpli =)
oladl gl il e (g 53 Y ADF JUial o) sa) (3 dexiivaa) daladl) of M N pii =Y
Sl e (5 5a5 ADF sl ol a) (g deadiudl Ablad) of N C el -
ol il e (5 5iai ADF U el ) g deasivaa dladd) of ) C&T eis -¢
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T igalll slagy) <l 58 LA yulea o(Y) Jsta

HOQ SC AIC LR )
5.830936 5.884608 5.794641 NA 0
-19.07459 | -18.69888 -19.32865 5647.170 1

-20.91452* | -20.21678* -21.38635 512.3754 2
-20.80273 | -19.78296 -21.49233* | 88.28158* 3
-20.60057 | -19.25878 -21.50794 67.32544 4
2026188 | -18.59806 -21.38702 38.31063 5
-19.90171 | -17.91585 -21.24461 33.02428 6
-19.60811 | -17.30022 -21.16878 44.37645 7
-19.22609 | -16.59618 | -21.00454 27.02936 8
DBUA el Gda Wy jsal) a5 il eUagy) ) 38 aae ) s *

. Eviews-10 & aladiuly Gl dlae) 1 jduaal)
. Johansen L) aladialy ) jal) <l pitie Cp & idial) JalSil) JLSA) mild 3(£) Jsaa

slama) il L) s las)

die dajall dadl | adl Adlas) | A sl Al Qglas) | A8 Al | clBle 2

4 sine (5 slse sbas) (S Sase Jic el < yidal) Jalsil)
(%°) (0) & sina

40.07757 59.22623 95.75366 145.4408 | 0.224455 Fas Y
33.87687 50.22343 69.81889 86.21457 | 0.193903 | *(1) oadl 3
27.58434 17.71317 47.85613 | 35.99113 | 0.073204 | (2) osdl 2y
21.13162 12.14252 29.79707 18.27797 | 0.050779 | (3) (ol 2y
14.26460 5.598329 15.49471 6.135447 | 0.023741 | (4) bl 2
3.841466 0.537118 3.841466 | 0.537118 | 0.002303 | (5) il ax

70 &y gina (s giena 330 Ay i) b ) ) iy *
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g sadll il e O s Aae LI il ¢ (0) Jgaad)

Prob F-Statistic aall duda b
0.0034 9.53273 3Ll s pail e g Y adiill Jasa
0.0020 5.08590 Al Jane il s Gy Y 300N e
0.0169 3.47196 Bl yr pail e g Y Al Gl
0.4767 0.83354 el pail e o W aaldl
0.7531 0.40007 BN e el e o Y A gall cildalaa)
0.0716 2.36760 A sall cldalaa W) el s Cann Y sl ja
0.0353 2.41030 Bl e il e Y (g el Aluasy)
0.2925 1.24971 Gt ALY il e s Y 30N jr
0.0322 1.00307 3l jr il ja cwen Y (o pall
0.0043 4.49935 Copall jr yadl s o V320l s
0.0838 2.24528 pazill Jaee ol a cuan Y A )
0.6979 0.47804 o> Gl il s s Y skl Jaes
0.1676 1.70126 adaill Jare ol e G ¥ 4 gall cldaliiaY)
0.4289 0.92608 A el GhliaY) el s s Y adcaill Jaese
0.0127 3.69085 adaill Jama il s e Y (g ) Aliasy)
0.6003 0.62373 Gt A il e s Y aduzaill Jase
0.1708 1.68620 admill Jare ol ya g ¥ G pall e
0.2860 1.25975 Copall jrn adla G Y adaill Jass
0.0399 0.51859 >l ail s cuan Y A all claliaY)
0.0027 4.85070 A pal) laliay) el s cuen Y A& )
0.0535 2.95073 e Gl il s s Y (g kel ~liasYy)
0.3683 1.05680 el AL il s s Y o Al )
0.0005 6.14686 R Gl il e s Y G peall e
0.0074 4.09235 Cipall r yadl s s Y Al pall
0.0849 2.23537 A5l clalia ¥l e s Y el ALy
0.6139 0.60272 i) ZUEY) jadl g e Y A sall clblalia)
0.3383 1.12860 Gopall pre s s Y (g kel A lasy)
0.0045 4.46847 il Ay ail s i Y G pall e
0.0313 2.67933 A sall ldalia ¥l adl ya o Y G all e
0.0432 2.58817 Copall jre ol s g VA gall cblaliay)

Eviews-10 4 s alasiuly Eaallll dlac 1 jdaall
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(VECM) W) gyna datia 3 gad il 2(7) Jgaad

(o (o g Jlad gl 0

[Vector Error Correction Estimates
Sample (adjusted): 2005M05 2024M09
Included observations: 233 after adjustments

Cointegrating Eq: CointEq1
In REER (-1) 1.000000
0.504338
InOT (-1) (0.05019)
[ 10.0490]
InIn- reserves 0.209670
-1) (0.03933)
[-5.33152]
0.231602
In Ex-debt (-1) (0.04073)
[ 5.68598]
. 0.085088
lnCORlE_CPl (0.02015)
-1) [ 4.22246]
0.017432
IR (-1) (0.00507)
[ 3.43898]
C -5.758756
Error Correction: | D(In REER) | D(In OT) [D(Inln- reserves) |D(In Ex-debt) D(lnCOREiCPi) D(IR)
-0.166777 -0.006808 0.173098 -0.010137 -0.453398 1.829217
(0.04188) (0.00508) (0.04705) (0.00690) (0.15349) (0.32981)
CointEq1 [-3.98181] [-1.33902] [ 3.67867] [-1.46897] [-2.95398] [ 5.54633]
0.064341 0.009416 -0.082003 0.014146 0.103997 -1.090049
(0.08649) (0.01050) (0.09717) (0.01425) (0.31696) (0.68107)
D(In REER (-1)) [ 0.74388] [ 0.89687] [-0.84390] [ 0.99270] [ 0.32811] [-1.60049]
0.055873 0.014862 -0.280216 0.027516 0.691140 -0.778687
D(In REER (-2)) (0.08313) (0.01009) (0.09340) (0.01370) (0.30465) (0.65462)
[ 0.67208] [ 1.47281] [-3.00029] [ 2.00903] [ 2.26865] [-1.18953]
0.050591 0.017043 -0.022451 0.074736 -0.164747 -0.917336
D(In REER (-3)) (0.08441) (0.01025) (0.09483) (0.01391) (0.30933) (0.66469)
[ 0.59933] [ 1.66333] [-0.23675] [ 5.37395] [-0.53259] [[-1.38010]
-1.083490 0.601820 0.082018 -0.156397 -4.114659 16.28096
D(In OT (-1)) (0.69954) (0.08491) (0.78589) (0.11525) (2.56347) (5.50828)
[-1.54886] [ 7.08750] [ 0.10436] [-1.35704] [-1.60511] [ 2.95572]
0.302920 0.306098 -0.327090 0.007340 2.808720 -10.90746
D(In OT (-2)) (0.78970) (0.09586) (0.88718) (0.13010) (2.89386) (6.21822)
[ 0.38359] [ 3.19328] [-0.36869] [ 0.05641] [ 0.97058] [-1.75411]
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0050555 | -0.029672 | 1215565 | 0.065846 | 3477239 0396216
DInOT(3) | (0.72698) | (0.08824) | (0.81671) | (0.11977) | (2.66403) |(5.72436)
[0.06954] | [:033624] | [ 1.48836] | [0.54977] | [ 1.30526] |[0.06922]

(it reserves |_L027888 | 0.003991 | -0.053938 | 0.008913 | -0.150628 0285513
D) (0.05997) | (0.00728) | (0.06737) | (0.00988) | (021976) |(0.47221)
[0.46503] | [0.41086] | [-0.80060] | [0.90213] | [-0.68542] |[-0.60463]

(it reserves |-0-L13108 | -0.000542 | 0189219 | 0.007505 | 0413822 |-0.002166
) (0.05785) | (0.00702) | (0.06499) | (0.00953) | (0.21198) | (0.45548)
11.95534] | [-0.04864] | [291170] | [078751] | [ 1.95222] |-0.00475]

(it reserves |-0-099558 | -0.000851 | 0.112809 | 0028402 | -0.07989 |-0.083144
3 (0.05975) | (0.00725) | (0.06713) | (0.00984) | (0.21896) | (0.47048)
:0.82042] | [-0.11733] | [ 1.68057] | [-2.88521] | [-036490] |[-0.17672]

0911704 | 0111129 | 0626356 | 0.978797 | 4664669 |-10.24071

D(In Ex-debt (-1)|__(047163) | (0.05725) | (0.52984) | (0.07770) | (1.72829) |(3.71369)
[1.93309] | [1.94117] | [-1.18215] | [12.5970] | [2.69901] |[-2.75756]

10739842 | -0.058130 | 0736594 | 0.035025 | -2.043543 |5.796835

D(n Ex-debt (:2)|_(0.61743) | (0.07495) | (0.69364) | (0.10172) | (226257) | (4.86171)
-1.19826] | [-0.77563] | [ 1.06193] | [034433] | [0.90320] [ 1.19234]

0221907 | 0.021165 | 0887685 | 0.004464 | -0302194 |-2.170471

D(n Ex-debt (:3)|_(047037) | (0.05709) | (052842) | (0.07749) | (1.72366) | (3.70374)
[047177] | [037070] | [-1.67987] | [0.05760] | [-0.17532] |[-0.58602]

—|_-0.009669 | -0.001194 | -0.003926 | 0.000467 | 0297187 _|0.263376
PUnCORE_CPI ™ 0.01802) | (0.00219) | (0.02025) | (0.00297) | (0.06604) |(0.14191)
1) :0.53651] | [-0.54598] | [:0.19393] | [0.15721] | [ 4.50004] [ 1.85599]

| 0025766 | 0000122 | 0007174 | -0.000616 | _-0.091982 |-0.031995
PUnCORECP ™ 0.01862) | (0.00226) | (0.0209) | (0.00307) | (0.06824) |(0.14664)
2) [1.38355] | [0.05384] | [-0.34292] | [-020074] | [-1.34783] |[-021818]
~|_-0.000977 | 0.000319 | 0.008051 | 0.000689 | -0.072891 |0.140185
PUnCORECP ™ 0.01774) | 0.00215) | (0.01993) | (0.00292) | (0.06502) [(0.13971)
3) :0.05504] | [0.14819] | [0.40393] | [023559] | [-L12111] [ 1.00343]
20014256 | 0.000727 | _-0.004116 | 0.001553 | 0042052 | 0.123049

D(IR (-1)) (0.01020) | (0.00124) | (0.01146) | (0.00168) | (0.03737) |(0.08030)
-139788] | [0.58767) | [:035920] | [092456] | [1.12522] [ 1.53227]

0.019387 | -0.000465 | _-0.019078 | 0.002074 | 0074468 _|-0.010018

D(IR (-2)) (0.01011) | (0.00123) | (0.01136) | (0.00167) | (0.03705) | (0.07961)
[1.91755] | [:037921] | [-1.67966] | [1.24506] | [2.00994] |[-0.12584]

0026105 | 0002334 | 0019736 | 0002642 | -0017737 | 0.016742

D(IR (:3) (0.01023) | (0.00124) | (0.01149) | (0.00169) | (0.03748) [(0.08053)
[2.55239] | [ 1.87989] | [-1.71766] | [ 1.56811] | [-0.47324] _|[ 0.20789]

20.003490 | -0.000545 | _ 0.008736__| -0.000523 | -0.001289 | 0.074151

C (0.00341) | (0.00041) | (0.00383) | (0.00056) | (0.01250) |(0.02685)
-1.02324] | [-131683] | [2.28013] | [-0.93122] | [-0.10316] [ 2.76122]

R-squarcd 0211833_| 0813827 | 0.190071 | 0878808 | _ 0226610 | 0370639
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Adj. R-squared 0.141527 0.797220 0.117824 0.867562 0.157623 0.314499
Sum sq. resids 0.423854 0.006245 0.534944 0.011504 5.691749 26.27982
S.E. equation 0.044609 0.005415 0.050115 0.007349 0.163468 0.351254
F-statistic 3.013008 49.00522 2.630844 80.98769 3.284789 6.602035
Log likelihood 404.4330 895.7830 377.3149 824.6095 101.8378 -76.38203
Akaike AIC -3.299854 -7.517451 -3.067081 -6.906520 -0.702470 0.827314
Schwarz SC -3.003627 -7.221225 -2.770854 -6.610293 -0.406244 1.123540
Mean dependent -0.000135 -0.001817 0.003922 0.002433 0.007566 0.055037
S.D. dependent 0.048145 0.012024 0.053356 0.020195 0.178106 0.424246
Log likelihood 2623.477

Akaike information criterion -21.43757

Schwarz criterion -19.57134

Number of coefficients 126

Eviews-10 4 ja aladiuly Ealil) dlac) : jaall

Zagalll B gy (and &) LAA) w1 (V) Je

VEC Residual Serial Correlation LM Tests

Sample: 2005M01 2024M09

Included observations: 233

Lag Rao F-Stat Prob
1 1.182822 0.2149
2 0.992030 0.4985
3 0.815562 09115
4 0.905698 0.7725
5 0.978120 0.5661
6 0.960402 0.6394
7 1.157865 0.0655

VEC Residual Heteroskedasticity Tests (Levels and Squares)

Heteroskedasticity Test: White

Chi-sq 549.877
Prob 0.4162
VEC Residual Normality Tests
Orthogonalization: Cholesky (Lutkepohl)
Chi-sq 2571.309
Prob 0.0633

Eviews-10 &aa alasiuly caall) slac) 3 juaall
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Wald Test &) g JLid) @il ¢ (A) Jgaad)

=C(18)=C(19)=0

Test Statistic Value df Probability
Chi-square 31.73307 18 0.0236
Null Hypothesis:

C(2)=C(3)=C(4)=C(5)=C(6)=C(7)=C(8)=C(9)=C
(10)=C(11)=C(12)=C(13)=C(14)=C(15)=C(16)=C(17

Null Hypothesis Summary:

Normalized Restriction (=

0) Value Std. Err.
lc@) 0.064341 | 0.086495
Ic(3) 0.055873 | 0.083135
lc@) 0.050591 | 0.084414
lcs) -1.083490 | 0.699541
lc(6) 0.302920 | 0.789702
lc() 0.050555 | 0.726983
lc(s) 0.027888 | 0.059970
lc©) -0.113108 | 0.057846
lcao) -0.049558 | 0.059750
lcan 0.911704 | 0.471631
lcaz) 20739842 | 0.617428
lcas) 0.221907 | 0.470367
lca4) -0.009669 | 0.018022
lcas) 0.025766 | 0.018623
lcae) -0.000977 | 0.017742
lcar -0.014256 | 0.010199
lcas) 0.019387 | 0.010110
C(19) 0.026105 | 0.010228

Restrictions are linear in coefficients.

Eviews-10 4~ plaaiuly Gaalll dlac : jduaal)
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Bl o purcial i) il gSa Julad

Period IR InCORE_CPi| In Ex- debt |Inln- reserves| In OT | In REER
1 100.0000|  0.000000 0.000000 0.000000 | 0.000000| 0.000000

6 79.01045| 7.915651 0.155988 3.434721 | 4.345327| 5.137858

12 59.89973 10.23116 1.078419 7.195441 | 6.795282| 14.79997

18 50.81560| 9.712920 4.648283 8.922646 | 6.709542| 19.19101

24 46.25605| 8.843991 8.856118 9.612482 | 5.711461| 20.71990

36 42.32631| 7.673446 14.94985 10.10217 | 3.768314| 21.17991

48 40.97266| 7.207874 17.69971 10.38245 | 2.648363 | 21.08894

60 40.45145| 7.072201 18.71953 10.62694 | 2.042682| 21.08719

pduail) Jara paiial Cpladl) il gSa Jalad

Period IR InCORE_CPi| In Ex- debt |InlIn- reserves| In OT | In REER
1 0.678774| 99.32123 0.000000 0.000000 | 0.000000| 0.000000

6 8.042425| 82.63097 6.744840 1.410211 0.417879| 0.753680

12 9.550546| 65.96716 19.51073 2.636579 | 0.998241| 1.336740

18 10.11489| 53.65451 29.24171 3.491079 1.585739| 1.912068

24 10.16734| 46.02109 35.27067 4.186764 | 1.815487| 2.538653

36 9.823912| 38.35814 40.80722 5.349398 1.875228| 3.786102

48 9.452671| 34.99481 42.63259 6.234408 1.903713| 4.781807

60 9.193648| 33.16030 43.35963 6.846462 1.989613 | 5.450340

(o JAD el () @l gSa Jolad

Period IR InCORE_CPi| In Ex- debt |InIn- reserves| In OT | In REER
1 0.056569| 0.028676 99.91476 0.000000 | 0.000000| 0.000000

6 0.006191| 0.090163 94.22549 0.095965 1.640853 | 3.941337

12 0.657863| 0.061381 87.79334 0.650162 | 4.912068 | 5.925182

18 1.112511| 0.064634 83.57190 0.963354 | 9.047941 | 5.239664

24 1.118160| 0.083974 79.68851 1.049915 13.63476 | 4.424674

36 0.813431| 0.117962 72.56262 1.032627 | 22.17232| 3.301045

48 0.591384| 0.128391 67.29824 0.994957 | 28.26022 | 2.726814

60 0.466318| 0.126299 63.97403 0.982936 | 32.01095| 2.439464

A 5l il fiaY) yial (bl ol s Jla

Period IR InCORE_CPi| In Ex- debt |InIn- reserves| In OT In REER
1 0.821955| 0.015664 0.002509 99.15987 | 0.000000| 0.000000

6 1.932736| 0.913046 0.236783 94.88597 | 0.711899| 1.319567

12 2.253709| 1.475007 0.564085 83.90874 | 5.052682| 6.745774

-1¢ .
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18 1.406187 | 1.877489 3.558789 71.99977 | 9.685444 | 11.47232
24 1.126596| 1.984360 8.558954 61.67171 12.13332| 14.52506
36 1.236079| 1.864177 17.95710 49.26128 | 12.60549| 17.07587
48 1.317912| 1.730613 23.38579 44.15230 | 11.60510| 17.80829
60 1.302332| 1.661023 26.05712 42.05681 10.79200 | 18.13072
5 )2 AN el (bl gl s
Period IR InCORE_CPi| In Ex- debt |Inln- reserves| In OT | In REER
1 2.730116 | 0.236799 36.87383 0.000997 | 60.15826 | 0.000000
6 2.858884 | 1.075051 49.11544 0.105803 | 46.14597 | 0.698848
12 4.591073 1.162440 56.85804 0.069419 | 36.28016 | 1.038861
18 5.473864 | 1.277203 62.30545 0.058348 | 29.91568 | 0.969454
24 5.832881 1.432851 66.17915 0.064619 | 25.66822 | 0.822287
36 5.931324| 1.759279 70.75039 0.108139 | 20.88865 | 0.562219
48 5.803930 | 2.022045 72.86023 0.167766 | 18.73684 | 0.409194
60 5.677589 | 2.198682 73.82365 0.219148 | 17.75871 | 0.322220
Gl syl bl i g

Period IR InCORE_CPi| In Ex- debt |InIn- reserves| In OT | In REER
1 21.53371| 0.175076 2.536291 1.575975 | 0.002233| 74.17672
6 21.18237| 1.751658 4.281950 1.529460 | 4.856586 | 66.39797
12 18.90836| 3.484903 20.79722 1.110505 10.89084 | 44.80817
18 19.39228| 4.067010 40.22461 1.543209 | 10.54139| 24.23150
24 19.41886| 3.806501 52.54547 2.075480 | 7.938392| 14.21530
36 18.87214| 3.216223 63.85318 2.589914 | 4.369862| 7.098682
48 18.42604| 2.985281 68.06923 2.794127 | 2.950748 | 4.774576
60 18.19916| 2.943686 69.92847 2.923516 | 2.319692 | 3.685476
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Relationship between International Reserves and
Exchange Rate in Egypt

Abstract:

This study aimed to measure the relationship between
international reserves and the exchange rate in Egypt over the period
from January 2003 to September 2024 using the vector error correction
model (VECM). The variables used Include real effective exchange
rate, total international reserves, lending interest rate, Core -CPI, trade
openness, and external debt as a percentage of GDP. It's assumed that:
There is a long-term relationship between international reserves and the
exchange rate in Egypt during the same period. The results revealed the
existence of a long-term relationship between the study variables
according to the Johansen test. The Granger causality test confirmed the
existence of relationship between international reserves and the
exchange rate in Egypt in the short-run. In addition, the results of
estimating the vector error correction model indicate the existence of a
long-term causal relationship between the exchange rate (as a
dependent variable) and the other study variables. Therefore, the study
mainly recommends that monetary policy makers in Egypt should
increase foreign exchange reserves on the one hand to mitigate the
negative effects of future crises on the exchange rate, improve Egypt’s
credit rating in order to attract foreign direct and indirect investment
(FDI) and portfolio investments, and implement several financial and
monetary reforms that would reduce the negative impact of an unstable
foreign exchange rate on external reserves on the other hand.

Keywords: International Reserves, Foreign Exchange Rate,

Cointegration Test, Granger Causality Test, Vector Error Correction
Model (VECM).
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