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faleiel IO | .| 6 -0.445 -0.054 21.924 0.001
faleiel IR | .| 7 -0.391 -0.032 26.807 0.000
| | .| 8 -0.252 0.026 29.121 0.000
| .| * . | 9 -0.040 0.083 29.190 0.001
| .| Nadeel I 10 -0.017 -0.358 29.206 0.001
| .| | .| 11 0.002 0.002 29.206 0.002
* .| | .| 12 0.077 0.018 29.712 0.003

.EViews10 C.ALDJ dau)g Jalanl) & ¢Caally (\) & Jeaall lily (e Cuvag Cazen 1 Hdadl)

S calall slan¥ls Culil) giall aladiul (s Else Al
pladinly duginall i alg colat¥ly Culill giall aladnaly
p-value ied (o Cus alall coladl Geug culdl) giall
%) %0 (g5ins dic Ligiaag %) (%0 (e It jLodY

Mh Jbﬁlm\ A9n9 ‘;td\_u

sl Jish (S L) e
Culil) gall aladiub

gosall Jish (K JLS) .0 Jga
Culil) gall aladiub

— Unit Root Tests saasll jia jlidl elaby

(v 0 f) Jghall e maan Cus Dickey—fuller
LU dalaall asgll jhal N (S jloal dalall
Tag of Cym Al Aludad) il (5 Qi) Jpeanal
Gl gy Jully dagiee (T) Lol deds (ADF)

Gagall S8 S LA L€ Jgan
oladyly culill gial) g

t-Statistic Prob.* aladl oladyly alal)
T'2'49_7_29f i 0:1380 t-Statistic Prob.* t-Statist ¢ Prob.*
est critical values: 4375994 | 0.0315 ~4.869161 | 0.0004

-4.057910 at 1% level
-3.119910 at 5% level
-2.701103 at 10% level

Test critical values:
-5.295384 at 1% level
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-3.460791 at 10% level

Test critical values:

-2.886101 at 1% level.
-1.995865 at 5% level.
-1.599088 at 10% level
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Type Coef SE Coef T-Value P-Value
AR1 0.8629 0.1828 4.72 0.000
MA1 -0.3833 0.2775 -1.38 0.192
Constant 42.516 7.524 5.56 0.000
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Autocorrelation  Partial Correlation AC PAC Q-Stat Prob
N haieiaiall o [EEERE 1 0.716 0.716 9.3314 0.002
N eisiail - 2 0.526 0.029 14.766 0.001
[**. | N 3 0.290 -0.198 16.551 0.001
| . e 4 0.055 -0.201 16.620 0.002
e e 5 -0.149  -0.153 17.184 0.004
N A 6 -0.189 0.146 18.195 0.006
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R Rabekel IRV 10 -0.309  -0.361 29.327 0.001
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e - 12 -0.199 0.039 36.703 0.000
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-2.886101 at 1% level.
-3.933364 at 5% level -1.995865 at 5% level.
-3.420030 at 10% level -1.599088 at 10% level
EViews 10 zaliy daulsy Jabaill w3 cinally (V) a8y Jgand) Slily o Caseng Cinan  j2emall
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Test critical values:
-5.124875 at 1% level

Type Coef SE Coef T-Value P-Value
MAL1 -0.6130 0.2302 -2.66 0.020
Constant 275.11 10.37 26.52 0.000
Mean 275.11 10.37
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PACF of Residuals for Area2
(with 5% significance limits for the partial autocorrelations)
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z3sall 530 (pe KB ao cclsin T 5530 Forecasting sumll sha) aiy o Galaally Aadle SSY) 2 35aill aladiiulsy
(VK gl e Al SSY)

& g\s Box-Pierce (Ljung-Box) — «|3di .V 15 (YooY =Yoyy) 5uall gda gl LYo Jgan
(YoYr=-vovy) aaal oA 95% Limits
Lag 12 24 36 48 Period Forecast Lower Upper
Chi-Square 18.1 * * * 2022 289.485  240.129 338.842
DF 10 * * * 2023 275.112  217.219 333.004
P-Value 0.053 * * * 2024 273.120  220.219 330.007

2025 271.116  219.219 328.005

2026 270.112 217.219 333.004

2026 270.112 217.219 333.004
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Time Series Plot for Area2
(with forecasts and their 95% confidence limits)
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Time Series Plot of production
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Autocorrelation Partial Correlation AC PAC Q-Stat Prob

N eisiaieiall N aieaiaiall 1 0.713 0.713 9.2638 0.002
e | L 2 0.544  0.073 15.074 0.001
N ek - 3 0.380  -0.065 18.145 0.000
N KR 4 0.135 -0.277 18.567 0.001
] N 5 -0.059  -0.157 18.657 0.002
N - 6 -0.134 0.073 19.168 0.004
JREL il 7 -0.311  -0.245 22.247 0.002
Radekel IR - 8 -0.366  -0.032 27.127 0.001
JREL N i 9 -0.260 0.226 29.995 0.000
R KR 10 -0.326  -0.270 35.401 0.000
L - 11 -0.280  -0.017 40.398 0.000
KR L 12 -0.227  -0.120 44,791 0.000
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fsall Jish s L) .Y
culll gall aladialy

vdss zagal) b S LOA) Y Adsa aagall Jig o LSS YA

t-Statistic Prob.*

-4.362235 0.0060

Test critical values:
-4.057910 at 1% level
-3.119910 at 5% level
-2.701103 at 10% level

Culil) gall aladiuby slai¥ly culil) giall O
alad) olaz¥lg alal)

t-Statistic Prob.* t-Statistic Prob.*

-3.775849 0.0052 -4.645639 0.0006
Test critical values: Test critical values:
-5.295384 at 1% level -2.886101 at 1% level.
-4.008157 at 5% level -1.995865 at 5% level.
-3.460791 at 10% level -1.599088 at 10% level

EViews10 galiy dacls didasll o5 cZiadlls (V) o) Jsaall il (e Casmeny Cinas 1 jveadll

zhsaill Auilgil) cilalaal) sk LYY Jgan

Type Coef SE Coef T-Value P-Value
MA1 -1.1631 0.1673 -6.95 0.939
Constant 2864.69 34.75 82.43 0.000
Mean 2864.69 34.75

.Minitab17 C.ALDJ dau)g Jalanl) & ¢Caally (\) & Jeaall lily (e Covag Cazen 1 Hdadl)

s el gl elandl dsall Ll s W (V) <)) :'Diagnostic Checking' adiall jasdll (1
LDle zgal) 05 Ml Altinag Alaiiia 3Ll (8i) ilsd PACF. ACF le Jgaally llig

GRS e el Cus AR g3 JAN el i yazall

PACF of Residuals for production ACF of Residuals for production
(with 5% significance limits for the partial autocorrelations) (with 5% significance limits for the autocorrelations)
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z3sall 530 (g0 KB ae clsis T 5530 Forecasting sumll sha) aiy o Golaally Aadle SSY) 2 35aill aladiiudlsy

(Y il e Al SV

& g\s Box-Pierce (Ljung-Box) — «|3di . Y¥(Jsaa (YeYT=Yoyy) 5uall gMa 3l .Y YJgaa

(Y+YT-Y YY) B A

95% Limits

Lag 12 24 36 48 Period Forecast Lower Upper
Chi-Square 17.6 * * * 2022 3134.42  2709.42 3559.42
DF 10 * * * 2023 2864.69  2212.77 3516.61
P-Value 0.062 * * * 2024 2864.69  2212.77 3516.61

2025 2864.69  2212.77 3516.61
2026 2864.69  2212.77 3516.61
2026 2864.69  2212.77 3516.61

Time Series Plot for production
(with forecasts and their 952 confidence limits)
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Autocorrelation Partial Correlation AC PAC Q-Stat Prob

N eisiaial| o 1 0.589 0.589 6.3203 0.012
N i A 2 0.479 0.202 10.824 0.004
N i - 3 0.318 -0.043 12.968 0.005
N N 4 0.191 -0.068 13.810 0.008
N | .| 5 0.119 -0.003 14.171 0.015
N il 6 -0.080 -0.233 14.353 0.026
R > 7 -0.266  -0.277 16.614 0.020
JREL | .| 8 -0.262 0.056 19.111 0.014
Redekel IR * . 9 -0.348  -0.098 24.260 0.004
L | .| 10 -0.282 0.035 28.329 0.002
R - 11 -0.311  -0.057 34.492 0.000
Nakeel IO N 12 -0.373  -0.187 46.327 0.000

EViews 10 zaliy ddaulsy Jilaill 5« www.trademap.org & www.fao.org s i) adsall (e iy Cares 1 jadl)

Ne diginay %0 (s Ji t ,laY p-value ded (f
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t-Statistic

Prob.

Tasall Jlgd S JLIA) YT g

— Unit Root Tests saagll jia jlaal elaby
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alal) olad¥ly cullll gl aladiul,

*

-2.838122

0.0845

t-Statistic

Prob.*

Test critical values:
-4.200056 at 1% level
-3.175352 at 5% level

-2.728985 at 10% level

-3.658185

0.0850

Test critical values:
-5.521860 at 1% level
-4.107833 at 5% level
-3.515047 at 10% level
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t-Statistic

Prob.*

-2.819243

0.0122

Test critical values:

-3.007406 at 1% level.
-2.021193 at 5% level.
-1.597291 at 10% level
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t VIS ARIMA (1.1.1) s bl S g 3all Juadl o i 28

z agaill Zuilgil) cilalaal) afi . YA g2a

Type Coef SE Coef T-Value P-Value
AR1 -0.4258 0.3382 -1.26 0.234
MA1 0.9046 0.2551 3.55 0.005
Constant 119.055 8.497 141 0.000
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PACF of Residuals for Export Q
(with 5% significance limits for the partial autocorrelations)
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ACF of Residuals for Export Q
(with 5% significance limits for the autocorrelations)
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95% Limits

Lag 12 24 36 48 Period  Forecast Lower Upper
Chi-Square 8.7 * * * 2022 1876.53  1485.04 2295.02
DF 9 * * * 2023 1742.69 1301.94 2183.43
P-Value 0.469 * * * 2024 1918.73  1467.05 2370.41
2025 1962.82 1511.14 241451
2026 2063.10 1609.58 2516.63
2026 2139.46  1685.37 2593.54
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Time Series Plot for Export Q
(with forecasts and their 95% confidence limits)

2500
2000

1500

)

Export Q

1000

500

190 & cladgi pa cpibal) duast duiajl) ddeddiad) Jakadia .V 1 JSE

Minitab17 zealiyy ddaclsy Jidaill 3 ¢ www.trademap.org & www.fao.org s 5N adsall (10 Crwag Cuaes 1 jradll

S Bl Al aladiuly davgidl 8 By e rcilall 4ad (2)
ol LlaYls « Autocorrelation function(ACF) dad  pelil mag iy (VY) A& IR DA e
il Al sl e 2éSW Partial Correlation Al 558 Pla a4 J@ Jeana (e cilyalall
S LY a8 (T)) Al Jeaadl clly el Gim Gasll o ae Baliie Alaludl o cps (YAYV=YLY)
Biiess Aluded) o I o ee il BLa )y e S0 A Angd) Glaliad) G dgag e i

Aeded) o dudlaa) Sl e yelang dahise duie) cilyd

Time Series Plot of Export WValue

3

:

Export Walue
;

L]
200

1 o=

1 2 3 4 5 & T 1 = 10 11 12 13 14 15
Index

aa b JE Jsana e bl il Ll Alubad) ki LYV S

www.trademap.org & www.fao.org s iSY) adsall (e Cuweng Cires 1 jhadll

243


http://www.fao.org/
http://www.fao.org/

Magda Medhat Hessien et al., 2023

raa B JE Jsana (e cliball dadl ol Lﬁ\ﬁ\h@)ﬂ RANTXN

Autocorrelation  Partial Correlation AC PAC Q-Stat Prob
[**** | N eisiail 1 0.523 0.523 4.9807 0.026
[**. | o 2 0.277 0.005 6.4860 0.039
> . | o 3 0.184 0.052 7.2076 0.066

o * . 4 -0.006  -0.169 7.2083 0.125
o N 5 0.016 0.105 7.2150 0.205
o o 6 -0.008  -0.052 7.2170 0.301
o * . | 7 0.024 0.090 7.2355 0.405
o N 8 -0.033  -0.138 7.2747 0.507
N o 9 -0.093  -0.029 7.6440 0.570
N N 10 -0.190 -0.194 9.4777 0.487
FER el 11 -0.355  -0.208 17.523 0.093
R ] 12 -0.282 0.014 24.276 0.019
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— Unit Root Tests saasll jia jlidl elaby
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t-Statistic Prob.* t-Statistic

Prob.* t-Statistic Prob.*

-4.713386 0.0033 -9.886476

0.0001 -3.051235 0.0074

Test critical values:
-4.057910 at 1% level
-3.119910 at 5% level
-2.701103 at 10% level

Test critical values:
-5.124875 at 1% level
-3.933364 at 5% level
-3.420030 at 10% level

Test critical values:

-2.886101 at 1% level.
-1.995865 at 5% level.
-1.599088 at 10% level

EViews10 zaliy ddacls; Jidaill 23 ¢ www.trademap.org & www.fao.org s SN adsall (1o Cuvag Cuaes 1 jradll

VIS ARIMA (1.0.0) s cliball s 3Ll Joif (f 5 355
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Type Coef SE Coef T-Value P-Value
MA1 -0.6401 0.2121 -3.02 0.010
Constant 490.29 54.97 8.92 0.000
Mean 490.29 54.97
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PACF of Residuals for Export Value ACF of Residuals for Export Value
(with 5% significance limits for the partial autocorrelations) (with 5% significance limits for the autocorrelations)
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Minitab17 zaliy dalss Julasl) 23 ¢ www.trademap.org & www.fao.org i s adgall (1 Cung Cinas 1 jaadll
shyal iy oyt Galaally LaDle SV 7 3gaill aladialyy

Bydta (e S ae cclsis T 554l Forecasting sl

(YIS sl e dadla SV Gh}d\

& s\s Box-Pierce (Ljung-Box) — «|3di .YV s (YeYT=Yoyy) 5uall A gl ¥ Jgas
(Yeyn-Yovy) paal pa 95% Limits
Lag 12 24 36 48 Period Forecast Lower Upper
Chi-Square 9.0 * * * 2022 590.333  332.275 848.391
DF 10 * * * 2023 490.286  183.886 796.686
P-Value 0.535 * * * 2024 490.286  183.886 796.686

2025 490.286  183.886  796.686
2026 490.286  183.886 796.686
2026 490.286  183.886  796.686
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Time Series Plot for Export Value
(with forecasts and their 95% confidence limits)
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Time Series Plot of Export Price
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Autocorrelation  Partial Correlation AC PAC Q-Stat Prob
N N 1 0.208 0.208 0.7887 0.374
N . 2 0.097 0.057 0.9749 0.614
| .| o 3 0.051 0.022 1.0311 0.794
N R 4 -0.176  -0.206 1.7517 0.781
Nadekel IR Neleiel IR 5 -0.409 -0.373 6.0177 0.304
] N 6 -0.032 0.152 6.0460 0.418
R R 7 -0.277  -0.262 8.4896 0.291
N o 8 -0.080 0.037 8.7240 0.366
N o 9 0.094 0.010 9.0979 0.428
] R 10 -0.040 -0.221 9.1803 0.515
| .| o 11 -0.055  -0.027 9.3734 0.587
> . | i 12 0.111 -0.112 10.419 0.579
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— Unit Root Tests saagll jia jlaal elaby
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t-Statistic Prob.* alad) alad)
T‘5'05_6_01? i 0:0019 t-Statistic Prob.* t-Statistic Prob.*
est critical values: 4107568 | 0.0001 -3.935444 | 0.0017

-4.057910 at 1% level
-3.119910 at 5% level
-2.701103 at 10% level

Test critical values:
-5.295384 at 1% level
-4.008157 at 5% level
-3.460791 at 10% level

Test critical values:

-2.886101 at 1% level.
-1.995865 at 5% level.
-1.599088 at 10% level
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Type Coef SE Coef T-Value P-Value
AR1 -0.0517 0.2962 0.17 0.865
MA1 1.2368 0.2644 4.68 0.000
Constant -7.032 1.553 -4.53 0.001
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(YoYa=-voevy) aaal oA 95% Limits
Lag 12 24 36 48 Period Forecast Lower Upper
Chi-Square 9.8 * * *
DF 9 * * * 2022 423.196  229.714 616.679
P-Value 0.367 * * * 2023  409.250 212.481 606.018

2024 401.497 199.040 603.955
2025  394.065 185.933 602.197
2026  386.649 172.986 600.313
2026  379.235 160.179 598.290
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Time Series Plot for Export Price
(with forecasts and their 95% confidence limits)
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ABSTRACT

This study aims to use ARIMA (Autoregressive Integrated
Moving Average) models to forecast economic variables for the
orange crop in Egypt. Time series are considered essential
statistical methods that allow understanding the trends and
changes in economic values over time and assist in determining
methods, results, and interpreting the observed relationships.
They also enable forecasting future changes in values based on
past data, which is beneficial in formulating future economic
policies and plans for the country. Therefore, this research
primarily targeted predicting economic variables for the orange
crop in Egypt by identifying the most suitable standard methods
for forecasting.

The results revealed that the total area of orange cultivation in
Egypt during the period from 2007 to 2021 fluctuated between
two extremes, with the lowest being approximately 248.233
thousand acres in 2007 and the highest reaching around 378.107
thousand acres in 2015. The forecast results for the total area
indicated an increasing trend over time, with occasional declines
occurring at different time intervals. The results also suggest that
the time series may not be stable on average. The use of Auto
Correlation Function (ACF) and Partial Correlation was applied
to detect the stability of the time series, indicating that it is non-
stationary. Unit Root Tests (Dickey-Fuller) were employed to test
the stability of the time series, and the results confirmed its
stability, as the p-values for the t-test were less than 5% and 1%,
indicating statistical significance and stability in the series,
whether with or without the constant and trend.

KEYWORDS: ARIMA models, Production, Moving Time
Series, Orange.
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