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Table 2: Augmented Dickey-Fuller
test statistic, Null Hypothesis:
PRO_W has a unit root Exogenous:
None
Lag Length: 0 (Automatic - based

on SIC, maxlag=3)
t-Statistic Prob.*
0.423853 0.7939
Test critical values:
-2.708094 at 1% level,
-1.962813 at 5% level,
-1.606129 at 10% level

Table3: Augmented Dickey-Fuller
test statistic, Null Hypothesis:
PRO_W has a unit root Exogenous:
Constant
Lag Length: 0 (Automatic - based

on SIC, maxlag=3)
t-Statistic Prob.*
-1.626087 0.4485
Test critical values:
-3.886751 at 1% level
-3.052169 at 5% level
-2.666593 at 10% level

Table 4: Augmented Dickey-Fuller
test statistic, Null Hypothesis:
PRO_W has a unit root Exogenous:
Constant, Linear Trend
Lag Length: 0 (Automatic - based

on SIC, maxlag=3)
t-Statistic Prob.*
-2.670137 0.2585

Test critical values:
-4.616209 at 1% level
-3.710482 at 5% level
-3.297799 at 10% level
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Table 5: Final Estimates of Parameters

Type Coef SE Coef T-Value P-Value
AR 1 0.842 0.144 5.85 0.000

Constant 1234 159 7.76 0.000
Mean 7808 1006
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Fig. 2: Autocorrelation of Residuals for Fig. 3: Partial Correlation of Residuals for
Production Wheat Production Wheat
ACF of Residuals for _sJSJI zlsVI PACF of Residuals for _sJsJI zLuVI
(with 5% significance limits for the autocorrelations) (with 5% significance limits for the partial autocorrelations)
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Table6: Forecasts from period 2018-2022 Table7: Modified Box-Pierce (Ljung-Box) Chi-

95% Limits Square Statistic Forecasts from period 2018-2022,
95% Limits
Period Forecast Lower Upper
2018 832421 7006.84 9641.6 ]éi'l%_s s ;(2) 29 36 48
2019  8242.71 6520.57 9964.8 DF q '10 * % %

2020 8174.09 6215.02 10133.2
2021 8116.32 6005.32 10227.3
2022 8067.67 5855.29 10280.0

P-Value 0542 * * %

Fig.4:time series plot for production of wheat with forecasts 95% confidence limits

Time Series Plot for (sJdsJl &=Lu\I
(with forecasts and their 95% confidence limits)
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Fig. 5: Time Series Plot of farm price for Wheat Table 8: Autocorrelation and Partial Correlation of farm
crop price for Wheat crop
- Partial
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Table 9: Augmented Dickey-
Fuller test statistic, Null
Hypothesis: PD_W has a unit
root Exogenous: None
Lag Length: 0 (Automatic -

based on SIC, maxlag=3
t-Statistic Prob.*
-0.568907 0.4557
Test critical values:
-2.708094 at 1% level,
-1.962813 at 5% level,
-1.606129 at 10% level

Table 10: Augmented Dickey-
Fuller test statistic, Null
Hypothesis: PD_ W has a unit
root Exogenous: Constant
Lag Length: 0 (Automatic -

based on SIC, maxlag=3
t-Statistic Prob.*
-1.814587 0.3613
Test critical values:
-3.886751at 1% level
-3.052169 at 5% level
-2.666593 at 10% level

Table 11: Augmented Dickey-
Fuller test statistic, Null
Hypothesis: PD_ W has a unit
root Exogenous: Constant,
Linear Trend
Lag Length: 0 (Automatic -

based on SIC, maxlag=3
t-Statistic Prob.*
-1.913484 0.6038
Test critical values:
-4.616209 at 1% level
-3.710482 at 5% level
-3.297799 at 10% level
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Table 12: Final Estimates of Parameters

Type Coef SE Coef T-Value P-Value
AR 1 0.667 0.189 3.52 0.003
Constant 86.3 19.3 4.47 0.000
Mean 259.5 58.1
cdalally (1) a8y Jsda 1 il
Fig. 6: Autocorrelation of Residuals for farm | Fig. 7: Partial Correlation of Residuals for
price of Wheat farm price of Wheat
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. : : Table 14: Modified Box-Pierce (Ljung-Box)
Table 13: Forecasts from period 2018-2022 Chi-Square Statistic Forecasts from period 18,

95% Limits 95% Limits
Period Forecast Lower Upper Lag 12 24 36 48
2018  227.448 67.9849 386.911 Chi-Square 7.79 * * %
2019  238.093 46.3696 429.816 DF 10 * * %
2020 245.198 40.7344 449.662 P-Value 0.649 * * *

2021  249.941 40.0495 459.833
2022  253.107 40.8418 465.372

Fig. 8: Time series plot for farm price of wheat with forecasts 95% confidence limits
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Fig. 9: Time Series Plot of Table 15 : Autocorrelation and Partial

Correlation of consumption for Wheat crop
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Table 16 : Augmented Dickey-
Fuller test statistic, Null
Hypothesis: CON_W has a unit
root Exogenous: None
Lag Length: 0 (Automatic -
based on SIC, maxlag=3

Table 17 : Augmented Dickey-
Fuller test statistic, Null
Hypothesis: CON_W has a unit
root Exogenous: Constant
Lag Length: 0 (Automatic -
based on SIC, maxlag=3

Table 18: Augmented Dickey-
Fuller test statistic, Null
Hypothesis: CON_W has a unit
root Exogenous: Constant,
Linear Trend
Lag Length: 0 (Automatic -

-2.717511at 1% level,
-1.964418 at 5% level,
-1.605603 at 10% level

-3.920350 at 1% level
-3.065585 at 5% level
-2.673459 at 10% level

t-Statistic Prob.* t-Statistic Prob.* based on SIC, maxlag=3
2.332421 0.9920 0.478123 0.9798 t-Statistic Prob.*
Test critical values: Test critical values: -3.437622 0.0795

Test critical values:
-4.616209 at 1% level
-3.710482 at 5% level
-3.297799 at 10% level
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Table 19: Final Estimates of Parameters
Type Coef SE Coef T-Value P-Value
AR 1 1.0014 0.0360 27.85 0.000
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Fig. 10: Autocorrelation of Residuals for Fig. 11: Partial Correlation of Residuals for
consumption of Wheat consumption of Wheat
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Table 21: Modified Box-Pierce (Ljung-Box) Chi-

Table 20: Forecasts from period 2018-2022 Square Statistic Forecasts from period 18, 95%

95% Limits Limits
Period Forecast Lower Upper Lag 12 24 36 48
2018  24409.3 19995.8 28822.8 Chi-Square 5.28 * * *
2019  24444.6 18198.5 30690.8 DF 11 ¥Rk
2020 24480.0 16824.6 32135.5 P-value 0917 * * *

2021  24515.5 15669.3 33361.6
2022  24551.0 14653.5 34448.5

Fig 12: Time series plot for consumption of wheat with forecasts 95% confidence

. .
limits
=S000
R /
25000 a i e Y Y
=l uln]
15000
VO
= -3 (3 = g sl 12 T 15 1= =20 =2

Time




VYA

AS jaial) &ia 3 Judaad) Z3ad pladinly yas b zeaill Loy ¢ piially il

rrealll alladl ad) ()

Han) e Talal) i jalall Led Jlan) Band 7 s Lo i (b gl Gl ol el 3
318 PA malll allall jad) gl Al jo (e ey g cdiad) 228 (8 el (e dpallad) O jaliall 4peS
G ohll Y YY) et gl S as o) a4l Gad (Balall (V) aB) Jsaadl 3 LS A
=) il G Gl Al YoV Gl olall Y50 097,00 ai il sl aag (Y Gle
el el V) aal e %YYL T sl ) aal) o gl olall Y sa £00,A s Al g
oty A (Baldl (V) A8, Jsaall LS g oohall Y g ‘“/\' 0 sad il ey o seanall
oot A maill el el g el Y 50 VVLYY s il Lillian) (g sina 2 Sie (5 s iy
Y00, YA sai by sad Jaray 3 dl)

Al (f ey s A all 3538 DA el gl alladl el o (VF) 8 JEN g
Al a5 B o) Sy il Galisd asa oo b a5 30 e 52 S

O ldin) UK (e elag bl (3 alladl el pal g lan € Galiny) s Ly
« Autocorrelation function(ACF) 3l Lalsi jY) s sladiuly s cdas fidl 43 jfie e Aol
Jsaall Slily edad Cua dgia ) ALl ) e Je el Partial Correlation (A 3ad) Lla Y
Al e Aa 3l A o Ll Lee el el Y05 A0 Ll 5Y) dad A siea (YY) a3

Fig 13.: Time Series Plot of world Table 22: Autocorrelation and Partial Correlation of

price for Wheat crop

world price for Wheat crop
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Table 23: Augmented Dickey-
Fuller test statistic, Null
Hypothesis: PW_W has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based

on SIC, maxlag=3)
t-Statistic Prob.*
-0.408704 0.5209

Test critical values:

-2.708094 at 1% level,
-1.962813 at 5% level,
-1.606129 at 10% level

Table 24: Augmented Dickey-
Fuller test statistic, Null
Hypothesis: PW_W has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based

on SIC, maxlag=3)
t-Statistic Prob.*
-1.256343 0.6241

Test critical values:
-3.886751 at 1% level
-3.052169 at 5% level
-2.666593 at 10% level

Table 25: Augmented Dickey-
Fuller test statistic, Null
Hypothesis: PW_W has a unit root
Exogenous: Constant, Linear
Trend
Lag Length: 0 (Automatic - based

on SIC, maxlag=3)
t-Statistic Prob.*
-0.443053 0.9756
Test critical values:
-4.616209 at 1% level
-3.710482 at 5% level
-3.297799 at 10% level
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Table 26: Final Estimates of Parameters

Type

Coef SE Coef

T-Value P-Value

AR 1

0.9843 0.0594

16.56 0.000
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Fig.14 : Autocorrelation of Residuals for Fig.15 : Partial Correlation of Residuals for
world price of Wheat world price of Wheat
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. . Table 28: Modified Box-Pierce (Ljung-Box) Chi-
Table9251) FI(l).re?asts from period 2018-2022 Square Statistic Forecasts fl‘OII(l [;Ierigd 18,)95%
o Limits Limits
Period Forecast Lower Upper Lag 12 24 36 48
2018 208.573 30.838 386.309 Chi-Square 10.59 * * *
2019  205.299 -44.092 454.690 DF 11 * * %
2020 202.076 -100.989 505.141 P-Value 0478 * * *
2021 198.904 -148.339 546.146
2022 195.781 -189.461 581.023
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Fig.16: Time series plot for world price of wheat with forecasts 95% confidence
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Fig.17: Time Series Plot of imports Table29: Autocorrelation and Partial Correlation of
price for Wheat crop imports price for Wheat crop
Partial
Prob |Q-Stat| PAC | AC Correlation | Autocorrelation
0.001|11.788(0.746[0.746 | 1| . [*=* | | . [Feeex]
0.000|17.108 -0.159[0.486 [ 2| . * . | |
A 0.000]21.225]0.260|0.414] 3| . [**. | TR |
! 0.000[22.508 -0.395[0.223[4 | ==+ . | A
\ 0.000|22.542 1-0.1311-0.035| 5| . *[ . | 1.
\/ 0.001|23.689 |-0.1851-0.196| 6 | . *| . | K
0.000(27.620 [-0.2091-0.347| 7| ¥ . | |
o 0.000[34.627(0.049-0.441|8 | .| . | x|
e 0.000 |40.686 [0.118-0.389[ 9 [ . |*. | |
2 4+ & s ® o w ® s |[0.000]45.8200.015}0.33810] . | . | |
Index 0.000[51.215 [-0.04210.324[11] . | . | |
0.000(53.993(0.002-0.215[12] . | . | |
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Table 30: Augmented Dickey-
Fuller test statistic, Null
Hypothesis: PE_ W has a unit
root Exogenous: None
Lag Length: 0 (Automatic -

based on SIC, maxlag=3
t-Statistic Prob.*
-0.013223 0.6643
Test critical values:
-2.708094 at 1% level,
-1.962813 at 5% level,
-1.606129 at 10% level

Table 31: Augmented Dickey-
Fuller test statistic, Null
Hypothesis: PE_W has a unit
root Exogenous: Constant
Lag Length: 0 (Automatic -

based on SIC, maxlag=3
t-Statistic Prob.*
-1.654844 0.4348
Test critical values:
-3.886751 at 1% level
-3.052169 at 5% level
-2.666593 at 10% level

Table 32: Augmented Dickey-
Fuller test statistic, Null
Hypothesis: PE_ W has a unit
root Exogenous: Constant,
Linear Trend
Lag Length: 0 (Automatic -

based on SIC, maxlag=3
t-Statistic Prob.*
-1.418044 0.8168
Test critical values:
-4.616209 at 1% level
-3.710482 at 5% level
-3.297799 at 10% level
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Table 33: Final Estimates of Parameters

Type Coef SE Coef T-Value P-Value
AR 1 0.816 0.149 5.47 0.000
Constant 38.41 9.40 4.09 0.001
Mean 208.3 51.0
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Fig. 1A: Autocorrelation of Residuals for
imports price of Wheat

Fig. 19: Partial Correlation of Residuals for
imports price of Wheat
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. . Table 35: Modified Box-Pierce (Ljung-Box) Chi-
Table9354!)) FI(l).re?asts from period 2018-2022 Square Statistic Forecasts frong ﬁlerigd 18,)95%
o Limits Limits
Period Forecast Lower Upper
2018 217.429 140.061 294.798 Lag 12 24 36 48
2019 215.741 115.902 315.579 Chi-Square 1220 * * %
2020 214.363 102.041 326.686 DF 0o * * %
2021  213.240 93.330 333.150 P-value 0.272 * * *
2022 212.324 87.623 337.025

Fig. 20: Time series plot for imports price of wheat with forecasts 95%
confidence limits
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Fig.21 : Time Series Plot of border price
for Wheat crop

Table 36 : Autocorrelation and Partial Correlation

of border price for Wheat crop

Prob |Q-Stat| PAC | AC Partial

Autocorrelation
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0.009(15.335(-0.399 | -0.048

0.015(15.820(-0.027 | -0.127

T

0.021(16.553 (-0.058 | -0.150

T

0.011(19.795(-0.221 | -0.300

.**

0.002(25.755(-0.011 | -0.386

***|.

0.001(31.273(-0.092 | -0.350

***|.

sk

0.000(35.837(-0.011 | -0.298

D2 2o x|e|u]|&|w|e|=

0.000(39.178( 0.135 | -0.236

Source: Table 1 in the Annex.
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Table 37: Augmented Dickey-
Fuller test statistic, Null
Hypothesis: PB_ W has a unit
root Exogenous: None
Lag Length: 0 (Automatic -
based on SIC, maxlag=3

Table 38: Augmented Dickey-
Fuller test statistic, Null
Hypothesis: PB_ W has a unit
root Exogenous: Constant
Lag Length: 0 (Automatic -
based on SIC, maxlag=3

Table 39: Augmented Dickey-
Fuller test statistic, Null
Hypothesis: PB_ W has a unit
root Exogenous: Constant,
Linear Trend
Lag Length: 0 (Automatic -

t-Statistic Prob.* t-Statistic Prob.* based on SIC, maxlag=3
-0.510287 0.4802 -1.887099 0.3298 t-Statistic Prob.*
Test critical values: Test critical values: -1.451452 0.8057

-3.886751 at 1% level
-3.052169 at 5% level
-2.666593 at 10% level

Test critical values:
-4.616209 at 1% level
-3.710482 at 5% level
-3.297799 at 10% level

-2.708094 at 1% level,
-1.962813 at 5% level,
-1.606129 at 10% level

Source: Table 1 in the Annex.
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Table 40 : Final Estimates of Parameters

Type Coef SE Coef T-Value P-Value
AR 1 0.690 0.193 3.57 0.003
Constant 79.6 17.8 4.46 0.000
Mean 257.0 57.6

Source: Table 1 in the Annex.
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Fig 22 : Autocorrelation of Residuals for Fig 23: Partial Correlation of Residuals for
world price of Wheat world price of Wheat
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. . Table 42: Modified Box-Pierce (Ljung-Box
Table9451(1)/. l;lqre.c asts from period 2018-2022 Chi-Square Statistic Forecasts frf)n{ pegriod 1)8,
o Limits 95% Limits
(1)
Period Forecast Lower Upper
2018 201.975  57.8460  346.104 Lag 12 24 36 48
2019 219.009  43.8715 394.147 Chi-Square 7.18 * * %
2020 230.769  42.6429 418.894 DF 0o * * %
2021 238.887  44.8768 432.896 P-value 0.708 * * *
2022 244.491  47.7388  441.243

Fig. 24:time series plot for world price of wheat with forecasts 95% confidence limits
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Forecasting of Economic Variables of wheat Crop in Egypt By using
the Moving Time Series Models

Dr. Sarhan A. Soliman Moataz Eliw Mostafa
Agricultural Economy Research Department of Agricultural Economics, Faculty
Institute, Agricultural Research of Agriculture, Al-Azhar University, Assuit, P.O.

Center, Giza, Egypt Box 71524 Egypt
Summary

Wheat is considered one of the most important food crops in Egypt, whether to use
it for population consumption or to use it in some industries and others. Egypt suffers

from a large gap between production and consumption. The estimation of future
wheat needs is one of the essential tools that may help decision-makers to determine
wheat needs and then developing plans that help reduce the gap between production
and consumption besides providing the necessary financial sums for that. Where most
prediction methods are valid for one-year prediction. However, moving prediction
methods have been found to measure and predict the future movement of the
dependent variable. Which included production, consumption, farm price, world
price, border price, import price, as well as the apparent gap and value of imports of
wheat, over the period (2000-2017), to predict the values of these variables in the
period (2018-2022) The results showed: According to the results of the prediction of
the economic variables of wheat in Egypt, which are statistically significant
according to many related tests, it was revealed that the Egyptian production of wheat
in the years 2020, 2021 and 2022 is expected to reach 8.17, 8.12, 8.07 million tons,
and that The Egyptian consumption of wheat is about 24.48, 24.52, 24.55 million
tons, so the quantity of the wheat gap in Egypt will be about 16.31, 16.4, 16.48
million tons in the same years. Also, it is expected, according to the expectations of
production and consumption, as well as the import price, that the value of Egyptian
wheat imports will be about 3.495, 3.497, and 3.499 billion dollars in the years 2020,
2021, and 2022 each, respectively. Research is recommended that: Establishing a
database on the future status of agriculture that helps decision-makers in drawing up
various policies that benefit the country. In addition to conducting more studies in a
field of forecasting for different agricultural crops. Besides its various items of prices,
production, export, import, agricultural labor, wages, and investment. Moreover, it
can be benefit from the results of forecasting in the comparison of use agricultural
inputs and the substitution between agricultural production factors. Besides,
distribution of crops intended for consumption.

Keywords: Wheat Crop, ARIMA Model, Production, Consumption.




