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Abstract

This study is conduct with the core of predicting the future of sugar production in Sudan by
developing future projections of quantities produced through forecasting based on annual
production data for the period (1969-2017). For the purpose of forecasting, we used the time series
analysis method, specifically the Box Jenkins method.

The extracted results showed that ARIMA (0,1,0) was superior to other models for the lowest
values of these measures and was used to calculate the future predictions of the quantities produced
by sugar for the period (2018-2027). The data were analyzed and the results were obtained based
on statistical programs (Matlab 2018b, Spss 25, Eviews 10, Minitab 18.1).
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N Minimum  Maximum Mean Std.
Deviation
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Date: 11/05/M18 Time: 10:08

Sample: 1969 2017

Included observations: 49

Autacaorrelation

Partial Correlation

AC

PAC

-Stat
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0.949
0.896
0.836
0772
0.713
0.652
0.588
0.516
0.442
0.370
0.295
0.235
0177
0.123
0.054
0.040
0.002
-0.037
-0.083
-0.135

0.949
-0.040
-0.105
-0.066

0.013
-0.043
-0.086
-0.110
-0.063
-0.026
-0.075

0.080
-0.028
-0.020

0113
-0.101

0.014
-0.070
-0.132
-0.149

46.872
89.589
127.57
160.70
189.58
214.32
234.86
251.09
263.320
27206
27797
281.50
283.67
28475
28527
28539
285.39
285.50
286.07
287.65

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

Significant if |Correlation|> 0.285714

Evies by abuly el slas] o sl

ldins ACF I LUV 5blas 13 100 42 PACFCACF 2wt clbli¥l las ot (2) 2l Jos

LUV S lelas 4 gime k}\ s de-Lall E.gf:l\ dagdlly Q L) dad of J&ij cazz) (S Qb- [PINEPON CEJ Co (Bygime



JoV Gl sl ¢ Sans ahidr U1 Lk o mg Akl il pde SIS e iy ¢ S5 30 DLy Yy 310

150,00
100.00

3 50,00
j%) 00
-50.00-
-100.00-

1063l ese LS'Q Lely PACF s ACF ol 85lsl

JaV) Gl ol S 2y el 2kl (B K

A__A r\(‘\ ﬂA\

AAAAAAAAAAAAAAA T e o L e L o I s e I e

[ =T T (o T o B o T (v B (o B s T Con T (o T <o Y o RN o T s TN o T s T e N s s T s Y s T o Y s T s [ s

Eo I N [ R o o o o B T o o T o T (B [ I e B T N R e

[ T T U o S o T G T N T e ST & o T o T T O o 5 S s T B (N S N & S T o s B s B (0 T N - > T o o
@l gl

Transforms: difference(1)

SpSS Gﬁ\jﬁ (\..\z:.wb C,J-U\ slael o ).\.,aj.\

Sl sy IV G Al g 3l BNy 3l Bl gl (4 JKad)



Diate: 11/05M8 Time: 10:25
Sample: 1969 2017
Included observations: 48

Autocarrelation Partial Carrelation AC PAC Q-3tat  Prob

-0.071 -0.071 02588 0.6M
0.076 0071 05613 0755
0.077 0.088 08745 0832
-0138 -0134 19127 0752
0.021 -0.010 1.9369 0.858
0.061 0081 21507 0.905
0101 0136 27526 0.907
-0.034 -0.054 28202 0.945
-0.104 -0152 3.4831 0.942
-0103 -0.118 41536 0.940
0.013 0073 41646 0.965
-0151 -0128 56932 0.9
-0.003 -0.079 56938 0.957
0.037 0015 57902 04972
0.014 010 52047 0982
0.081 0108 63023 0934
014 0120 ¥.3083 0979
-0.088 -0120 79314 0.930
0.000 -0.025 7.9314 0987
-0.155 -0.169 9.9931 0.968
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Js¥) @il 1 st difference g siallLevel
None Trend & | Intercept None Trend & Intercept
Intercept Intercept
Al Al el

5% e

1.948140 | 3.510740 | 2.926622 | 1.947975 | 3.508508 | 2.925169

(1) xe 4SLs | 6.882243 | 7.374026 | 7.209919 | 0.701225 | 1.149572 | 1.421006 t-calc

Null Hypothesis: sugar has unit root
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NO ARIMA MSE RMSE MAPE BIC AlC

1 (0.1.0) 2381.276 48.742 11.500 7.934 10.686607
2 (0.1.12) 2423.418 49.014 11.625 8.026 10.723881
3 (0.1.2) 2447.456 49.466 11.426 8.125 10.755536
4 (1.1.0) 2422.009 48.991 11.604 8.025 10.723207
5 (1.1.1) 2471.613 49.532 11.569 8.128 10.763703
6 (1.1.2) 2499.126 50.039 11.339 8.229 10.796384
7 (2.1.0) 2460.13 49.515 11.506 8.127 10.759960
8 (2.1.1) 2509.293 50.078 11.431 8.230 10.799831
9 (2.1.2) 2341.624 50.299 11.586 8.320 10.754563
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3l Glilias) Ljung-Box (Q) ksl
RMSE | MAPE MAD MSE BIC AIC | statistics DF Sig.
48.742 | 11.500 | 36.411 | 2381.276 | 7.934 10.687 9.922 18 934

sdng 0.934 gols LW ao-Lall adlan=Y) 202049.922  (sslus Ljung-Box Q L) aed ud (5) Joidl e
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Kolmogorov-Smirnov Test e gpmsbss ol w0l (6) Joi

Tests of Normality

Kolmogorov-Smirnov? Shapiro-Wilk
Statistic df Sig. | Statistic | df | Sig.
-Model 1zY) Noise residual from 107 48 | .200" 967 48 | .201

*, This is a lower bound of the true significance.
a. Lilliefors Significance Correction

sdng 0.201 (g5bos Lo 2 liall adlaz W) Bl OF o (Jiall) ndall mjsdd mzd Slodl OF ((6) Jgd) s
a5 S O Jo as I ahall 2ol Jod U1 Ussk @ aVIo= 0,05 astas Y1 AV g 0 ST 20
.@.:.:.)GJ\ @J};}\

N o) aflpne Sl ST L e (Run test)y  Jlsd) aslpie e

Run test gl aslpie Lol il (7) g

13



Runs Test
-Model_1zYINoise residual from

Test Valuea
Z

Asymp. Sig. (2-tailed)

-2.78-
.000
1.000

s O JI Usg 1y 00=0.05 o 55T a9 818 =1 .00 203 0 & (gimn 1 LV OF B (7)) Jgddl e
s Wlsza B a5 )
s Ol 3 S 5] Ak SUL Y1 52 ARIMA(0,1,0) il g3 gal OF i el dnaz iladl poy
) (3 aslsnl

:},::J\llrf

Sl Zb) Akl Ay il gl dlenzal AL @.;T saidl Sl ARIMAO,1,0) 736891 Sl an
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ARIMA(0,1,0) £3sedl plaszal; (2028-2018) s5l) o Lkl S ) (8)J gk

Forecast
Model 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027
gy Forecast 589.409 | 664.112| 739.988| 673.556| 598.788| 606.605| 562.170| 501.898| 470.530| 465.428
Model_1 UCL 667.595| 701.968 | 826.237| 744.962| 729.910| 771.987| 681.732| 689.495| 595.520( 499.984
LCL 437.515 476.634 586.366 552.513 421.139 491.338 462.571 434.489 306.847 279.468
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