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£53.00 2007 614.00 1991 167.95 1975
809.96 2008 480.00 1992 106.19 1976
1854.81 2009 715.00 1993 243.65 1977
1713.19 2010 300.00 1994 278.59 1978
832.03 2011 351.05 1995 135.37 1979
1623.39 2012 315.00 1996 279.36 1380
1863.53 2013 352.00 1997 113.68 1981
1694.97 2014 285.00 1338 250.81 1982
1147.38 2015 289.00 1339 170.00 1983
1202.88 2016 427.33 2000 225.00 1984
1216.04 2017 266.53 2001 170.00 1985
1441.69 2018 490.01 2002 308.73 1986
1294.10 2013 214.84 2003 226.63 1987
1132.55 2020 410.33 2004 228.10 1988
1267.73 2021 580.31 2005 330.45 1989
644.14 Lol 522.20 2006 380.00 1990

FAOTAT (2023). http://www.fao.org/faostat : juaall

FGW
2,000
-% 1,600
A
3, 1,200
A
1, 800
k|
3 400
0
1975 1980 1985 1990 1995 2000 2005 2010 2015 2020
gty

Ll 8 (2021-1975) 55l JM& sl (e A0 Byl 2aS il e (1) IS

71
2024)9335i(2) Aaall Cealdd) daad) (sm,) L [ .n”" el ‘w‘.#‘

annamaa@azu.edu.ly (ISSN:2789-9535) Lyl — &ipad — sl ifl dealp — de) i) LS



http://www.fao.org/faostat

plaaial (a2030-2022) 3R Luad o malll G 51501 S0l 5

1) TR TP SPPTRPTS (i — ) Al
Lalop¥) Al Elalas cailS 1Y) 8ydine duia3l) Abediddl (5585 Cuay (Correlogram) bba) J<& maasg a3
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Date: OF/06/M24 Time: 17:52

Sample: 1975 2021

Included aobservations: 47

Autocorrelation Fartial Correlation ol P D-Stat Prob

! —— ! —— 1 0.226 0.825 34 192 0000
! — ! /1 =2 0. 742 o187 62.378 0000
! — ! /I 3 oO. 720 o219 89 525 o000
! — ! o 4 0.6¥6 0037 112.97 0.000
! — L 1 5 0.585 -0.134 13275 0.000
1 — | ] 1 5 o454 -0.2281 144 23 0000
! — ! 1 T 0. 4032 o020 153.71 0000
! — O 1 = 0.225 -0.103 159.94 0000
! ] ! 1] 1 9 0.249 o029 163.69 o000
! = L 1 10 0139 -0.145 154.89 0000
! = ! = 11 0100 0122 15553 0.000
1 po O 1 12 0042 -0.097 165.64 0.000
! i 1 ! i 1 12 -0.028 -0.0282 165.7F4 0000
LI 1 ! po 14 -0.054 0059 1566.02 0000
1O 1 ! 1 15 -0.101 o006 166.75 oO.000
L 1 ! = 15 -0.072 0179 157.14 0.000
L 1 ! | o 17 -0.0765 0.088 157¥.58 0.000
O 1 LI 1 12 -0.029 -0.049 1628.22 0000
LI 1 ! 1 19 -0.063 Oo.014 168.60 0000
O 1 [ m— 1 20 -0.092 -0.242 159.22 0000
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Aungmented Diclkey-Fuller test statistic
At Level t-Statistic *Prob
Constant -1.821304 0.3658
Constant & Trend -3.412835 0.0621
None -0.699652 0.4083
Eviews (12) cgulall maliy alaaiul (ADF)  lad) &8l (e Gy Giaes 1 jadll

72

annamaa@azu.edu.ly (ISSN: 2789-9535) Ly — 4ipad — sl ifl dealy — 4o i) LS




ahdiul; (a2030-2022) Baill Lud A palll (e A505010 Bpadlly el

(7968 v v ereerrsereaseaneenssaseesassasaasaesssnssassasansassasssessansasensansens (< —uSp) Hhe
Judled) 1 il pie Aallas
b _iase Canpal ALl ) LU (2) JSED (e

LNFGW
8.0
7.5
7.0
6.5

6.0

(o A1 St At

il
-

5.5
5.0

4.5
1975 1980 1985 1990 1995 2000 2005 2010 2015 2020

sty
~1975 55l Pl Al xdall iyl ol 33 g,,,;as\ e Al symdl) e il ey (2) Sl
22021

(oY) Al e Gl 3y calalul) aulyisu) asil Dickey-Fuller test Statistic ladl eha) s
hll 2gmgny ¢ L bl dsmg ) zilall US b V) Gl e s Al o) (4) Jeaal) g Laads
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Augmented Dickev-Fuller test statistic
1°* Difference t-Statistic * Prob
Constant -13.22820 0.0000
Constant & Trend -13.07283 0.0000
None -13.08909 0.0000
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Date: 070724 Time: 1524
Sample (adjusted): 1976 2021
Included cbservations: 46 after adjustments
Autocorrelation Partial Correlation AC PAC Q-Stat Prob
| — R —— 1 -0.605 -0.605 -17.941 0.000
[ | g o 2 0.334 -00850 23533 0000
[ g o 3 -0.220 -0.0681 260128 0000
I = L | 4 01322 -0.025 25.930 0.000
g L 5 0.052 0202 27.084 0000
g LI | 6 -0.198 -0.131 29248 0000
I | [ | ¥ 0127 -01324 30165 0.000
g LI | 8 -0172 -0.164 31.889 0.000
[ g 9 0.229 0058 35014 0000
— g o 10 -0.257 -0.091 39070 0000
Ao {1 | 11 0.097 -0.153 39661 0.000
g e 12 -0178 -0.200 41.714 0.000
I = g 13 0.141 -0.187 43047 0.000
g o g o 14 -0.050 -0.0685 43219 0000
g o [ | 15 -0.054 -0.099 43426 0.000
[ = [ 16 0.121 0.024 44508 0.000
[ | . L 17 -0.037 0.099 44613 0.000
[ g o 18 0.056 -0.0968 44856 0.000
g o [ | 19 -0.0680 -0.109 45150 O0.001
[ = L 5 20 0120 0072 45367 0.001

Eviews (12) el clasie o slaeVl Ghalll slae) a1 jaead)
(AR) (e JS @il aaas b Lgle aldieY) g Ally 481 Jlaw e gyAS dasaly Clegit agag Jaadls
A aid) cllawgiall s ol e (gging lis) g 53 alall ARIMA z35aill maay ade (MA) 5
Al JalSs sy e 2l d=1 45) ge ARMAX=T S jlaaidd oY) aally MAMAX=1
toaddilly Al dls e —2
Aie YL (6) Jsaadls Alaliall julas Caes dafiall z3lail) (e (1.1.0) JiY) z3saill Hladly anas
BIC clasted) Jlaas AIC ¢ HQ Luladl i 8 Lo
da gl 2 3lall (p A3)ad) ulea (6) Jsaal)
Maodel LoglL AIC* BIC HQ

0)0,0) -17.076596 0872895 0992155 0917571
10,0) 17.001619 0913114 1072126 0972681
160,0) 19077100 0939874 1.079133  1.004548
0)0,0) -27.349002 1276044 1.335550 1.305827
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3Sale s Aalledll DS e 8 ol (g A5 Bonilly S 7 dgad a3l (7) saall sy LS
Eviews (12) dasey pladiaul (1.1.0) sl coyll slasiuls ARIMA z3ll

ARIMA(1.1.0 ) g3sall 5 z55 (7) Jsan

Dependent Variable: D{LMNFGW)

Method: ARMA Maximum Likelihood (BFGS)

Crate: 072224 Time: 22:05

Sample: 1976 2021

Included cobservations: 46

Convergence achieved after 4 iterations

Coefficient covariance computed using outer product of gradients

Yariable Coefficient Std. Error t-Statistic FProb.

i 0042458 00324710 1.223214 02279

ARCT) -0.593269 0128177 -4 628527 00000
SIGMASC 0121864 0027494 4. 432813 00004
R-squared 0.2366222 Mean dependent var 0.043942
Adjusted R-squared 0.336744 =S.D. dependaent var 0.443346
S.E. ofregressiaon 0.361063 Akaike info criterion 0872895
Sum squared resid 5.605753 Schwarz criterion 0.992155
Log likelihnood -17F. 07660 Hannan-2uinn criter. 0.917571
F-statistic 12. 42357 Crurbin-Watson stat 2082464

Probi{F-statistic) 0000055

Eviews (12) maliy claia o slaeYl ofialll slie] o 1 juaall

ALFGw; = 0.042458 — 0.593269L(FGW +.1)
t  (1.223) (-4.628)
S e (gine il 3 (1) Las) dad DA ey 5okl z3saill dalea b il i DA e i
(0=0.05) Lisine

D%all zsaill IS 1Y Lo lad) Ll e g ddlan) CbLEAY) Gan Guli G AV il pasil
DA e Y ol gl dlead lalla
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e o Gl 4l dlia o Jaadly G or dsaill 508alg daleal) Giludad] Jia maag (3) Sl JSal
Slsde IS8 QLI g8 5l sl sy Alule Wi (Fitted 3yl dluludly Actual dlaY) dluld)
e dsa

ARl Jlae J31a WS w13 LLiY) clae ol (8) Jsaad) maas 1 lsal) Abdes A i) jLas) -2
Ol 4ias ¢ 0.05 e ST Ligieall Cum ddsnall daill e Jil Q-Stat =17.334  dsleas] o) ) i)
sl gl SN dali V1 ISk aag Vg Byiiese sl Alules
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5 Y
A A

1980 1985 1850 1995 2000 2005 2010 2015 2020

— Residual —— Actual —— Fitted

ol b gl (e L5000 gl = 3gail Byaally Alea¥) il ) Jisal (3) U<

Eviews (12) ) z3gaill Blod Sially SN Laliy¥) Al (8) Jgaal)

Date: O7/O7T/M24 Time: 15:34

Sample (adjusted): 1976 2021

Ci-statistic probabilities adjusted for 1 ARMA term

Autocorrelation FPartial Correlation A P -Stat Frokb

LI | 1 LI | 1 1 -0.042 -0.042 00358
LI 1 LI 1 2 -0.059 -0.061 o259 0.8610
LI | 1 LI | 1 3 -0.030 -0.035% 030563 0858
! /A ! /A 4 0.12= o118 11072 0775
! po ! p o 5 0054 0062 1.2664 0.867
] m— ! [ m— 1 5 -0.252 -0.240 4. TF690 0. 445
LI 1 O 1 ¥ -0.071 -0.085 50550 0.537
1 i 1 O 1 2 -0.022 -0.077F 51187 0.645
1 A 1 p o g9 o024 0051 585377 0o.699
| — 1 L — 1 10 -0.245 -0.212 92559 0414
Ly — 1 L — 1 11 -0.194 -0.199 11.6324 0.310
L = 1 | — 1 12 -0.158 -0.288 132252 0277
1 g o LI 1 12 0,081 -0.054 12695 0321
LI | 1 O 1 14 0027 -0.090 12745 0.392
LI 1 LI | 1 15 -0.052 -0.027 12.947 0,454
1 = 1 | 15 0172 0105 16147 0372
1 g o 1 1 17 0,020 -0.021 16.625 0.410
1 mo L 1 18 0,029 -0.141 16702 0475
1 g 1 | 19 0,042 0031 16.845 0.534
1 g 1 1 20 0,075 -0.008 17.234 0.567
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geill Alle 858 gaill o in Lan canlgll (g dusd g
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ek Mreagean iz Q00168

W s Pragrat mm 0 ess vy
e e Py A=
Tl L e lTecmenit Qa7 FE

Syrimrmbie MAPE LAIF103

gl ol Sl Jadl (4) ) Jea
el 20138 Beadlly Gull —4
ARIMA zisaill jlaaly s dieill dedud) dalle ey 58 dajall ey ceadll 200080 spailly gl
) e Gaig (2030-2022) 85l edl] A503a0) sadlls i) 3 (6) sond) G Gus JuadV)
de oh ll 1506.40 ) 22022 ale b Al 1326.24 Go 255 o adsiall (e el 250300 ssdll o
40.4 Ay il o A8 Bsadll aaa A5 of adgh Gam 22030 Ao ol all 1862.67 I & 22025
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Forecasting the Food Gap of Wheat in Libya for the Period (2022-2030)

Using the (Box — Jenkins) Methodology
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Abstract:

The study aimed to forecasting the food gap of wheat in Libya during the period
(2022-2030) using the box — Jenkins method by choosing the best model from the
estimated ARIMA model as the study shows through the results that the quantity of the
food gap of wheat during the period (1975-2021) has taken an upward general trend of
about 30.9 thousand tons per year and an annual growth rate of 5%, due to the decrease
in the quantity of domestic production and the significant increase in the quantity of
wheat imports during the last tow decades.

The study also shows after following the steps and stages of the method ( Box &
Jenkins) of diagnosing and processing the data series and overcoming the problem of
data series instability by taking the logarithm of the series Ln(FG,,) and conducting the
Dickey-fuller test statistic to test for the stability of the series, and taking the difference
from the first degree, where the degree of integration (ARIMA) was determined after
taking the first difference (l(y)). The best model was chosen automatically that approved
(1,1.0) of the proposed models according to the differentiation criteria based on the
lowest of HQ, AIC and information standards BIC, and the forecasting values showed
that the food gap for wheat is expected to continue to increase from (1326.24) thousand
tons in 2022 to (1506.40) thousand tons in 2025 and then to (1862.67) thousand tons in
2030, and the stydy recommends directing the agricultural potential available to increase
production of wheat to reduce the size of the growing gap of this crop.

Keywords: forecasting, wheat food gap, Libya, ARIMA model.
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