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Abstract

Like other rentier developing countries, Libya suffers from the impact of external shocks on the local
economy. As a result, currency fluctuations occur, affecting the cost of imports in general and agricultural
imports in particular. The study aims to measure the impact of changes in the Libyan dinar exchange rate
on agricultural imports during the period extending from 1978 to 2022, The cointegration methodology
and error correction model were used to achieve this goal. The results showed that the study variables
were stable after taking the first difference according to the Dickey-Fuller and Phillips-Perron tests. It was
also proven using the Granger causality test that there is a causal relationship in one direction from the
exchange rate variable to the agricultural imports variable. Based on the Johanson test, it was found that
there is a long-term equilibrium relationship between the two variables (co-integration relationship).
Accordingly, the error correction model (VECM) was applied, which showed that the change in the
exchange rate negatively affects agricultural imports in both the short and long term. From the error
correction factor, it was found that the time required to correct the deviation in agricultural imports from
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the short term to the long term is 27 months. Using response analysis, it was found that any shock in the
exchange rate will negatively affect the agricultural importer over the next six years. The most prominent
recommendations included improving exchange rate management to avoid rising import costs and
working to increase domestic agricultural production to reduce reliance on imports.
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.(AIC,HQ,LR,FPE)
VAR gisai o4 shalill 3aa jLial g ¢ guils sa HLidl ddlaiall 440l Ja g 800 JUA (0 :VECM gisad 485 6.3
gl s il e a3 (5) ) Galall b Aiaall il e Joans VECM g sai s die 438 «(Lag=2,r=1)
ANIRY @M
Ja¥ c-U::;\u,A%43 77 i g c&w};ﬂu)@ej)d\jsﬂkﬁ\k)aad\u&mw\@Md.nbu
o 2330 505 o(aY1 Jasa el o 315l im0 om0 5 (it (St il
L 5 4836 5 clale 5a Jyshall sadll ) )Msn el (e e )30 ) gl b il jady) dallaa Jal
Jashll saal e Lilas) (5 5ina s b Ao )3l sl e capall jan s
B il S ey Ailariall il LGAY) (e fe g b 5 12 gmall B2 g A ) JL380 7.3
T3 sl 2N Ay ) &Y
o adsl eA;.x_m.a G_.\S\ el (us\ DLV 1aa axd :(LM Test) uﬁ\‘g.\.“ u.\\-ﬁ\ bl ¥ Wil 1.7.3
LAY s C"Luc‘éﬁ(7) @Jd}&;ﬂ\} ¢ pasil) @\yw@\ﬂ\kb)&\d&a
LM Tests (8 sl S Jals )Y jLsa) &35 7 Jgaa

sl (o A3 B ) 22 5 Y 1 sheal) A )

Prop 4udlaia¥) dadl) LM LaY 4uilaay) daqdll shaal)
0.2101 1.507622 1
0.5389 0.785242 2
0.6665 0.596386 3

EViews 12 gl » Sla jia e alaie YU Aalll slac) 2 juaal)
e 5 (%5 A sinall (5 siua G ST aadll) 4y gina o YLERY) JS O sl (7) o sl (e
.No serial correlation ¢Usa¥) g 513 Lyl 3 ga 5 pie o (i Sl 4 jiall daa jal (S
Uaall (il dad il aae e HLEAY) 1aa 2 iS) ((White Test) owiladl) are Lid) 2.7.3
OB S a5 (8) A sandl s (A sidall
(White Test) culill uilad axe jLidl) =il 8 J ga

Prop dagll laay)

0.6005 27.43124 Chi-square

EViews 12 gl » Sla jia e alaie YU Aalll slac) ; juaal)
Wi o (e it ) A aaad) da 3l Jui adde 5945 (e ST ALY Aaill G (8) A8 sl (e (i
ot ool Ll gl
(3) o ISl 5 ¢ goaill ALIKH 2y ) JEaY) LAY 128 (pdh s d gadl) dpadlaal Aalal) ) gdal) iplia JLS3) 3,73
LAY 13 S i 53 (9) @) Jsaadl
(AR Root Table) z2seill ASuell Sl jEiuy) &3l 9 Jgaa

Root Modulus
1.000000 1.000000
0.705059 0.801898
0.705059 0.801898

-0.483163 0.566666
-0.483163 0.566666
-0.078517 0.078517

EViews 12 gl n Sl jie e aldie YU sl slac) ¢ jaal)
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Inverse Roots of AR Characteristic Polynomial

1.5
1.0
0.5
0.0 .
-0.5
-1.0

-1.5
-1 0 1

zasadll LnSlal Lala ¥l [ sdall sl il 3 J8d
EViews 12 gl » Sla jia e alaie YU Aalil slac) 2 juaal)
S s sl (e J81 Lga g 3 lall 8 Caagll 3 s Jals 2 Laliall aaes () Gy (9) Jsaadl s (3) IS JA (1
e JSSVECM e ol Joil) (Sayadle 5 1
Zsad lalra i 25y Al yall <l yuxite Gy Ja) 3 yaeal daand) A8 e aSSH Jal (e sallaadl 4 gina L3 4,7.3
Ay Al e bVl Uadl) mmnas

Equation: D(LNAGIMP)=C(1)*(LNAGIMP(-1)-0.537697226618*LNEXRATE(-1)-
7.62617554928 ) + C(2)*D(LNAGIMP(-1)) + C(3*D(LNAGIMP(-2)) + C(4)*D(LNEXRATE(-
1)) + C(5)*D(LNEXRATE(-2)) +C(6)

el 4y gine il il (e adaie 10 J 93

Coefficient Std.Error t-Statistic Prop

C(2) -0.437719 0.117588 -3.722492 0.0004

C(2) -0.218559 0.149843 -1.458582 0.1490

C(3) 0.124554 0.149252 0.834523 0.4067

C(4) -0.304908 0.176403 -1.728475 0.0882

C(5) -0.807529 0.341447 -2.365019 0.0207

C(6) 0.084908 0.040367 2.103382 0.0389
R-squared 0.422917 Mean dependent var 0.031919
Adjusted R-squared 0.342766 S.D dependent var 0.275614
S.E.of regression 0.223440 Durbin-Watson stat 1.690744

Sum squared resid 1.797317

EViews 12 by Gla i e slaie YU sl slac) 1 jdaall

o) L i 3aty S5 ((Prob=0.0004) s sizes <l C (1) Uadll meanai Julaa of L3 (10) o) Jsaa) e
Zsadll Aadlial

Al Al o aaSU (1) )y Jsaadl as e il saall (A lladl 4y s LSRN 138 G :Walld JL581 5,7.3
Sl sl dalae (8 a2 O (Sar Y el jaus Jalea ) 4da 5 ¢(prob=0.0218 < 0.05) Chi-square JLisY
e Q) 3V (S L) (C(4),C(5)) coialall 5L G (10) Gadall (e Laad LS ey ol sl L de ] 30
Sl da¥) 8 e 50 cla gl e o pall
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Wadl meamaal 3 g ilalndd Walld i) il 11 Jgan

Prop
0.0218

Lol ilasy)
7.652796 Chi-square

EViews 12 gy Gla jia e alaie Y £alll dlac) 1 jdaal)
Ladl (12) a8 dsaad) (as sl Und ol 8 ysiie S daalise (520 man ) ol Jila Coagy 1l Jila5 8.3
)0 @l l sl b Alalall il a8 cdnd jpaiall L Cogeal) yras 8 Caaad Al il sl e %99.7 ¢
Y Jaai Jyshall saall i Wi (9476 () Jaai Jas siall (saall 8 Ll ¢ il saall (8 96100 4nds yriiall Camsy 4yl

Al )l yaial

Sl jrn e L AU 5 Ly 559447
Gl Julas 12 Jgaa

LNAGIMP _iall (bl Jyla

LNEXRATE _siall cplall Julas

LNAGIMP LNEXRATE LNAGIMP LNEXRATE 5 sdl)
100.0000 0.000000 0.212819 99.78718 1
99.58784 0.412158 2.155153 97.84485 2
79.78703 20.21297 1.440026 98.55997 3
80.41099 19.58901 1.047735 98.95226 4
80.45730 19.54270 0.979612 99.02039 5
76.24444 23.75556 1.185479 98.81452 6
68.34195 31.65805 1.553852 98.44615 7
59.72738 40.27262 1.981038 98.01896 8
52.06179 47.93821 2.315899 97.68410 9
46.85212 53.14788 2.543330 97.45667 10

EViews 12 gy Gla jia e alaie Y £alll dlac) 1 jdaal)

Gigan LA e dalall col pial) aldas Jad 5y i Lgals 53 s sall ASalinall e Laall Ciluad dlaiuV) JI g0 48y )k
S e s andi e Lo il am g s oalie (aleds) i s Uaiud) JIss (18 Gears sy 5 colladY) B dara

(281 Aniia Q011 ¢ And) allaill i

Accumulated Response to Cholesky One S.D. (d.f. adjusted) Innovations

Accumulated Response of LNAGIMP to LNAGIMP
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Capall jrd 4y 5

Accumulated Response of LNAGIMP to LNEXRATE

Lo
NP ORNWDM®
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Accumulated Response of LNEXRATE to LNEXRATE
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1 5 6
Cilareal Gl A 50 Cla ) sl Alaind 48
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6. Appendices
1.6 Unit Root (PP) (ADF) Test Results:

UNIT ROOT TEST TABLE (FF)

At Level
LMAGIMP  LNEXRATE

With Cons... t-Statistic -1.6687 0.5532
Prob. 04398 0.9868

nad no
With Cons... t-Statistic -3.1060 -2.0721
Prob. 01176 0.5468

nod no
Without C...  t-Statistic 1.1620 -0.5503
Prob. 09344 04732

nod no

At First Difference
d(LMAGIMP) d[LMEXRATE)
With Cons... t-Statistic -9.7411 -6.1886
Prob. 0.0008 a.0000
With Cons... t-Statistic -0.7648 -6.3587
Prob. 0.0008 a.0000
Without C...  t-Statistic -0.7548 -5 7780
Prob. 0.0008 a.0000
UNIT ROOT TEST TAELE (ADF)
At Level
LMAGIMP  LNEXRATE

With Cons... t-Statistic 0.00861 0.4938
Prob. 0.9536 0.9847

nod no
With Cons... t-Statistic -1.4734 -1.9680
Prob. 08222 06038

no nd
Without C...  t-Statistic 1.2171 -0.4230
FProb. 0.9402 0.5250

no nd

At First Difference
d(LMNAGIMP) d(LMEXRATE)

With Cons... t-Statistic -4.8329 -6.20189
FProb. 0.0003 a.0000
With Cons... t-Statistic -4.9965 -6.3659
FProb. 0.0012 a.0000
Without C...  t-Statistic -4.6499 -5.7805
FProb. 0.0000 a.0000

T T

Motes: (*)Significant atthe 10%; (**)Significant at the 5%, (***) Significant atthe 1%. and (no) Mot Significant
*MacKinnon (1996) one-sided p-values.

Al jadl e Hlial 215 2.6

Fairwise Granger Causality Tests
Date: 04/12/25 Time: 19:04
Sample: 1978 2023

Lags: 2

Mull Hypothesis: Cbs F-Statistic Prob.
LMEXRATE does not Granger Cause LMNAGIMP 43 3.61677F 0.0365
LMAGIMP does not Granger Cause LMEXRATE 208712 013280
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Date: 04M12/25 Time: 19:032
Sample (adjusted): 1981 2022
Included cbservations: 42 after adjustments

Trend assumpption: Linear deterministic trend

Series: LMNAGIMP LMNEXRATE
Lags interval (in first differences) 1 to 2

& yidall Jalsall ) puila g HLEA) =35 3.6

Unrestricted Cointegration Rank Test (Trace)

Hvpothesized Trace 005
Mo, of CTE(S) Eigenvalus Statistic cCritical Wwalue FProo. >
HNone = 0283903 15 82124 15. 49471 00445
At most 1 0041855 1. Fa5T7E6 32 841465 o.1802

Trace test indicates 1 cointegrating egnis) at the 0.05 level
* denotes rejection ofthe hypothesis atthe 0.05 level

MackKinnon-Haug-Michelis (1292) p-values

wWaAR Lag Order Selection Criteria

VAR z3sall Bl sl da )3 4.6

Endogenous variables: LMNAGIMP LMNEXRATE

Excgenous variables: C

Date: 0412425 Time: 158:57

Sample: 1978 2022

Included observations: 29

Lag Logl LR FPE Al SC HQ
o) -61.34442 [N 00838275 3.243432 3.333743 2. 279041
A Z 148744 AT 2181 0004179 0197500 0. 4532433 0.289327
2 8 941676 11 84409% 00032620% 005427 32* 0. 420827 0207317
3 1208140 5. 152367 0002812 0.09283290 06955606 0.212651
4 16.57413 65.911964 0003751 0D.O0O¥3119 0. 840917 0.343593
L= 18. 71609 3075570 00041856 01554056 1106825 0505102
5 22 27458 4 877981 0O 004353 o185919 1. 294960 0582834

Wector Error Correction Estirmate s
Chate: O4/1 2025 Tirme: 1201
Sample (adjusted): 19251 202>

=tandard errors

Imnciluded ob=saervations: 42 after adjustrmaent=s
im { » & t-statistic=s im [ ]

VECM gzises 5.6

Cointegratinmng Eqg:

CointEg

LSS P C—1 3

LIMEMFRATEC1T)

L

s ielnlnlelel
—D.S5S2FSaF
(D 1121k
[ . S409295]

—F . GBZae1TG

Error Correction:

{ e I B WS O o)

LN EXPRASTE)

CointEgl

A ST P =1 3

LA CSI M P20

L EXPRASATEC—T 3D

L NEXRATEC—Z23D)

—D.A4ZFTF12
(O 11 Fs5a)y
[(=.F=2=249]

0218559
O 142D AN
-1 145853]

O 12455
(D 132225)
o . S=34521

-0 B04D0OS
0.1 F iS40
[-1.7F2847]

—O. 807529
(D 232125
[(=.Z25502]

O OS4905
(O DO =T
[ = 10Z22=22])

DO 009
(O 11525
[ O &1 57F0]

-0 2S0S559
(0.1 A4ES2E)
-1 . 7O507]

—O . O 252
(D12 E220
0. Z2s=2007

O.0F=2100
(0.1 FT290%
[ O 217 02]

O 1=E27F=28G6
(D 22LA255)
[ D2 1O22=]

O OS5 7 13
(DO O=2a95560
[ 1. 5271 5])

R-=guared

Adj. R-sguared
Surm =sqg. resid=s
S E. equation
F-=tatistic

Log likslinood
Akaike Al
Schwar=s Sz
PMean dependaent
S D dependaent

s == ey
22T e
SFEeTEAT
=t S I R
2T eSs32T
S8 Iaas
DZ2FTFTae=
IE2DOAS5S
B ey = g I =
2T SE T 2

oo00OMO<00

IDESsSAT =
I B e =
TEES5=
=iy B =4 =j=
BT Z2915
A ZED T =
oaETas
S O0=a7F
Relsfishch=Ea
21 ansss

|
Qo

|
ooo0+004

LM Tests & sll S1A bals )¥) sl il 6,6
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VEC Residual Serial Correlation LM Tests
Date: 04/12/25 Time: 19:08

Sample: 1978 2022

Included observations: 42

Mull hypothesis: Mo serial correlation atlag h

Lag LRE*® stat df Prob. Rao F-stat df Prob.

1 5.858127 4 0.2100 1.507622 (4, 66.0) 0.2101
2 2118012 4 0.5388 0.785242 (4, 66.0) 0.5289
3 2.378951 4 0.6664 0.5963806 (4, 65.0) 0.6665

(White Test) culill (uilad axe jlidl =il35 7,6
VEC Residual Heteroskedasticity Tests (Levels and Squares)
Date: 04MM12/25 Time: 19:09
Sample: 1978 2022
Included cbservations: 42

Joint test:
Chi-sq df Frob.
2T 43124 30 0.6005

(AR Root Table) z2saill JASell ) i) #ili 8.6

Roots of Characteristic Folynomial

Endogenous variables: LMNAGIMP
LMEXRATE

Exogenous variables:

Lag specification: 1 2

Date: 05M11/25 Time: 08:43

Root Modulus
1.000000 1.000000
0.705059 - 0.382010i 0.801898
0. 705059 + 0.382010i 0.801898

-0.483163 - 0.296081i 0.566666
-0.4831632 + 0.296081i 0.566666
-0.078517 0.078517

WEC specification imposes 1 unit root(s).

lladl) 4y sina i) 7315 9,6

System: LINTITLED

Estimation Method: Least Sqguares

Drate: O5/M1/25  Time: 18:29

Sample: 1981 2022

Included observations: 42

Total system (balanced) observations S84

Coefficient Std. Error -Statistic Prob.
1) -0.432FF19 0117588 -2 F22492 O 0004
2y -0.218559 0. 149843 -1 458582 o 1490
3 0. 124554 0. 149252 0.834523 0. 4067
Ay -0.2304908 0. ATFTS5403 -1. 728475 o.0ss2
CHS) -0 .BO0F529 0. 32417447 -2 365019 0O.0207F
(G} 00849035 0040367 2103382 o.0z289
) 00942009 0115249 0815699 O 4174
(og=5] -0.250559 0. 1452854 -1. 708055 o092z
9y -0.041252 0146284 -0 282000 o Fraa
CC10)y 0072100 0172595 0. 417017 06779
1)y 01372856 0.3346558 0. 4102258 05829
C12) O08557132 0029558 1.586162 o098
Determinant residual covariance D.001TE5

Equation: D{LMAGIMP) = C(1)™( LMNAGIMP{-1) - 0 537697226618
FLMNEMRATE(1) - F.626 17554928 ) + C23 " DILMAGIMP(-1)) + (3}
*D{LMAGIMP(-2)) + C{a)y*DILMEXRATE(-1)) + C(S*DILMNEXRATE(-2)) +

(=) ]
Observations: 42
R-squared Q0. 422917 Mean dependent var 0.031919
Adjusted R-squared O0.342766 S.D. dependent var O0.275614
S E. ofregression 0222440 Sum sqguared resid 1. 797317
Durbin-YWatson stat 1. 6907 44

Uadll i 73 g3 cilalad Wald b #35 10,6
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Wald Test:
System: {%system}

Test Statistic Value of Probakbility
Chi-sgquare F.652796 2 0.0z218
Mull Hypothesis: Cld)=C{5)=0
Mull Hypothesis Summary:
Mormalized Restriction (= 0) Value Std. Err.
Ci4) -0.3204908 0176403
C(5) -0.807529 0.341447
bl Jalas =033 11,6
Wariance Decomposition of LMAGIMP:
Period S E. LMASIMP LMEXRATE
| 0. 223440 100, 0000 0.000000
=2 0226929 99 53734 0412158
3 0292734 = = Al B 20 21297
4 0297430 20 41099 19 52901
5. 0.297927 S0 45730 19 54270
L] 0. 206055 TE Zdd444 ZF3.TEE56
i 0. 2232856 658 24195 21 652305
=} 0.2A6TFTE32 59 72732 A0 2T262
9 0371549 52 06179 47T 932821
10 0291681 45 35212 53 147883
YWariance Decomposition of LMNEXRATE:
FPeriod =S E. L MASIMP LMNEXRATE
A 0.213997 0212819 99 73718
=2 0216156 2 1551532 a7 24485
3 0. 400126 1. 440026 a2 55997
= 0. 472925 1.04FF35 a8 95226
5 o.5192381 0979612 99 02039
L] 0.5569287 1.125479 a2 21452
T 0.583455 1.553852 a8 44615
=8 O.805083 1.92310328 92 012396
=] 0624066 2. 315299 aF. 62410
10 0642087 2 543330 arF A5667T

Cholesky Ordering: LMNAGIMP LMNEXRATE

399



