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Abstract

Prediction is the most important decision-making tools and planning process for the
future. Therefore, the research dealt with forecasting the production of total gum
Arabic in Sudan to assist the competent authorities in producing and exporting gum
Arabic in developing plans and programs that achieve maximum benefit from
production to maximize the return from production. The research aimed to build a
mathematical model that enables the forecasting of total gum production in Sudan and
the application of time series models in forecasting the production of total gum Arabic
in Sudan. The research used the descriptive analytical method and relied on secondary
data collected from the National Forest Authority during the period (1970-2019), and
was analyzed using time series models. The study reached a number of results, the
most important of which is that the time series for total Arab gum production in
Sudan during the period (1970-2019) is not stationary, and the forecasting values of
the time series are increasing with time, and the best model for forecasting the
production of total gum Arabic in Sudan is: (1.1.1) ARIMA, and the study also
reached a number of recommendations, the most important of which are: The
authorities responsible for producing Gum arabic in Sudan Using the model reached
In forecasting the value of total production in Sudan in the future and the necessity of
building production plans issued for gum arabic based on accurate scientific methods
that lead to the realism and accuracy of the plans.
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1) faall S U Alada clily Julasi 10
(2019-1970) 5l s oyl gaall AN ZUY) ags (1) oy Jgas

16
7 Series: SER03
14 - Sample 1970 2019
Observations 50
12 -
Mean 30467.08
10 - Median 28948.00
Maximum 84460.00
8 - Minimum 7329.000
Std. Dev. 16255.93
6 Skewness 1.271428
Kurtosis 4918712
4 |
Jarque-Bera  20.71797
2 Probability 0.000032
ol | | e

10000 20000 30000 40000 50000 60000 70000 80000
O 7329.00 zlul Jils 84460.00 oyl pecall Flul el o ani (1)dsandl by e
16255.93 5yl a))aily 30467.08 7Y Jauigia
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B M iligl) sl Audad) ¢ 9w J& PACF 5 ACF (pillall sy (3)dsaad
+(2019-1970)

Sample: 1970 2019
Included observations: 50

Prob Q-Stat PAC AC Partial Correlation Autocorrelation
0.000 14.022 0519 0519 1 B e B e
0.000 19.490 0.070 0.321 2 - N
0.000 24.469 0.153 0.303 3 | N
0.000 27.127 -0.003 0.219 4 - N
0.000 30.078 0.110 0.228 5 NS N
0.000 30.621 -0.132 0.097 6 A Nk
0.000 30.720 -0.011 0.041 7 e .
0.000 30.843 -0.008 0.045 8 . .
0.000 31.337 -0.155 -0.089 9 X . X
0.000 33.449 0.076 -0.089 11 . X

0.001 34.025 -0.015 -0.092 12 e
0.001 34.741 -0.015 -0.102 13 A
0.001 35.453 0.014 -0.100 14 A

.
.

.

0.001 37.149 -0.080 -0.152 15 . .
0.000 41597 -0.206 -0.242 16 x| x| |
0.001 42.793 0.147 -0.124 17 e .

0.001 43.020 0.052 -0.053 18 e
0.001 43.074 0.016 -0.025 19 e
0.002 43.704 -0.110 -0.086 20 H .

A

I I
I I
I I
I I
| I
I I
I I
I I
I I
0.000 32.926 -0.104 -0.157 10 Ao Ao
I I
I I
| I
I I
I I
I I
I I
I I
I I
I I

PACF 3 ACF pallall aalal) JIKay )y callali,V) cdlalae Jglan P (e Jaadls
G pld OOlladl) (any 2 Cus Bl Jall i an Y gl cDllee ad
Lgieall dailly QoLES) ad 5 dogies Sally SIW LY CDlales ad oy 4R
AL e ity « jheall Lgilglas pae (gl A Blay¥) COllae dugine ] i daliad)
sl P lagedl (B el gaall S 2lay) cliba dfied) Al gl aae
.(2019-1970)
D o S S Al i) 4 cblid) sae aag Liad Al aghiial e 3y
. Basgll
(# 54y (Augmented Dickey—Fuller) sl S jLbae :(Unit Root Tests) sasgll jia jLisl
o Ss chsnd) o S5 b)) dsas e S sed Bleall Blall 8 Laladiad c)laay) S
13 A Ll Y1 ASae dsasl g2 sl Dalkaly Lyass ddagipe caud Uadll dgan o Gy jp
masi(4) dsaall o GeSally Abdidl JhEal s e Jay 13a %5 Aed o il ded culS
«lbll  (Augmented Dickey—Fuller) jlslé <o jlas (Unit Root Tests) sassll jis jLosl
gled)) ALl
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Null Hypothesis: SER03 has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=10)

Prob.* t-Statistic

0.0222 -3.265705 Augmented Dickey-Fuller test statistic
-3.574446 1% level Test critical values:
-2.923780 5% level
-2.599925 10% level

*MacKinnon (1996) one-sided p-values.

Llganll Jld S ded aaes (0 Jil (3.265705) 4 gl Sy jladd dalhall deall (o) asdl

bl bl axe Ao Ja lae %106%1:%5 ddbiaal) dogiead) Glgie die dalladll
Dbl a s Al hEa) e sy uiSiag (e pise o) rAladud) A)fia) ase dallas
Jall s BB @yl 3B VI Y & 5% 5 %1 (g die ol Aldadl Ja ddjeal Jo¥) @ 3a]
~1970) 85l D& Glagad) b LI el jaall Z Y Eoie)l Aol (5K maasy ) aullz(2)

YD
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40,000
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20,000 |
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240,000 T
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Gyt gl ek Yy s ol 5l a5 ale olat lgy dag Y Bjiee Al o iy Sl aus )l (e
Adyliag 53LE b aagi Yy Aaliiie Asacse ol doyg

Augmented Dickey-) sl <o jles (Unit Root Tests) saagll jia il magy(5): sl
(Ya.) Aededl wlibali(dy) Js¥) @yl xe (Fuller

Null Hypothesis: YD has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic - based on SIC, maxlag=9)

Prob.* t-Statistic

0.0000 -8.468256 Augmented Dickey-Fuller test statistic
-3.5681152 1% level Test critical values:
-2.926622 5% level
-2.601424 10% level
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die Adgaall dalladll Jlob S ad aes (e ) (8.468256) Jlsh o sl Akl daill o)) Jasdls
Lad dlodadl il e aSlly dladadl Sl Ao Ju lee %10¢% 16 5% ddbaa) doginall Ciligin
(ACF) 13 Ll Nl s magy ansll « b LS ally A Bl ¥l ol Sl sl ol
Q. Box Ljung jlaal &l & WS dbaldly il (g3a o bl (PACF) sl i3l Loyl
Al sSu pe KBl

Al )6 220 PACF 5 ACF (yllall miags (6) sl

Sample: 1970 2019
Included observations: 50

Prob Q-Stat PAC AC Partial Correlation Autocorrelation
0.022 5.2713 -0.321 -0.321 1 x| **|
0.009 9.3823 -0.428 -0.281 2 | |
0.006 12.497 -0.034 0.242 3 . P
0.010 13.322 -0.197 -0.123 4 X . A
0.020 13.389 0.008 0.035 5 A -
0.034 13.633 -0.007 0.065 6 - -
0.055 13.816 0.036 -0.056 7 e NE
0.055 15199 0.212 0.152 8 . [*.
0.080 15.438 0.116 -0.062 9 i |.

0.075 16.989 -0.036 -0.157 10 |
0.080 18.065 -0.004 0.129 11 -
0.114 18.065 -0.031 -0.001 12 e
0.144 18359 -0.061 -0.065 13 |
0.161 19.093 0.010 0.102 14 |

I I
I I
I I
I I
I I
I I
I I
I I
I A
I S
I I
I I
I I
SR I
0.197 19.391 0.146 0.064 15 o |
I I
I I
I I
I I
I I

I
0.088 24.073 -0.180 -0.250 16 H . .
0.112 24.265 -0.096 0.050 17 H . |
0.132 24.758 -0.098 0.078 18 H . E
0.165 24.858 0.093 0.035 19 i A
0.184 25465 -0.107 -0.084 20 H . H

Dlalas 2 of  PACF 3 ACF allall dalal) JIKaY )y cllali V) cdlelas Jglas DA (e Laadls
SV LY COllae ad Gy - AR (g Jals cBlaleall a8 s Byile sheal) gai jaaw il
COlalas dgins pre J) 20 Laliadll Ligiaad) deilly QLA 2 5 digiea e lgalaea ially
& sl faall S 2 D Al Abedid) i @lld e ity - ieall Wilglaae gl I oY)
#(2018-1970) sl s Hagua
— oSy il pladiul (Time Domain) el sladl A (1 Alas¥) dulaill S Cagu 1z dgadl) ol
zsall eld (hill SURYI 8 39 WS Akl 5S (ge SW) sBox— Jenkins Methods) jiSia
i dabe i)l BA e oLl
tmciadll ddsjar (Ag¥) Alsyal)
e St axy (PACF) 5all 3 Lol ¥y (ACF) 31 b ¥ s dadys dlayall 038 6wy Cagas
(=9 +(P.A) sl Aoy aaad o8 (e dhall libad 2Dl 2 3saill g o3 o Capaill Aladid) G5 il

www.hniournal.net (4) 3211 (2) Aaal)  Apall g ALY aglal) Adaa 2021 danl i gl 172 | Anda



HNSJ Volume 2. Issue 4 #2019-1970 558N JMA Glagaal) (& (aal) fasall S LN 5aiill Sha (S 5 g ilad pladicd

Dkl Q Gl salely s o (g WEXEXE 1Y) (Bl 330 Biicne Alad ) Alelid) Jigas )
rolial Jglaal) &t WS(pa) z sl 45 1aasl ACF ,PACF
(d1)ds¥) Gl 3l duhall Jae Aludidl €0 32y PACF 5 ACF (yillall sy (7) Jsaall

Date: 01/02/10 Time: 00:27
Sample: 1970 2018
Included observations: 48

Prob Q-Stat PAC AC Partial Correlation Autocorrelation

0.022 5.2713 -0.321 -0.321
0.009 9.3823 -0.428 -0.281
0.006 12.497 -0.034 0.242
0.010 13.322 -0.197 -0.123
0.020 13.389 0.008 0.035
0.034 13.633 -0.007 0.065
0.055 13.816 0.036 -0.056
0.055 15.199 0.212 0.152
0.080 15438 0.116 -0.062 9 .
0.075 16.989 -0.036 -0.157 10 |
0.080 18.065 -0.004 0.129 11 -
0.114 18.065 -0.031 -0.001 12 e
I
I

**l ) **l )

***l-
.
.
.
.
.

.

**l )
i |**

.

O~NO O~ WDNPRE

0.144 18.359 -0.061 -0.065 13
0.161 19.093 0.010 0.102 14

I I
I I
I I
I I
| |
I I
I I
I I
I I
I .
I A
I I
| |
S I
0.197 19.391 0.146 0.064 15 R [
I I
I I
I I
I I
I I

N
0.088 24.073 -0.180 -0.250 16 . x| |
0.112 24.265 -0.096 0.050 17 A .
0.132 24.758 -0.098 0.078 18 A *.
0.165 24.858 0.093 0.035 19 N .
0.184 25465 -0.107 -0.084 20 . A

Gy dalal JIKayly Sl S Bla¥ly S bl cdleleal Jiaall Joaall DA e Jaadls
S LY EOlalen o ax Jo¥1 Gl 31 2 Lol &5 Ally el I Dbyl I ks
gina pe ) i dabiad) Lsieall dailly Q Jlidl dad of WS Jpall gai jaan el S iyl
zsaill g5 aaaily ACF 5 PACF cnlall i . Jg¥) (3l 32 ey dluladl hal @lld (e iy, <Dlalaal
q i 2 AP dn) ol ade Al duedl seadl an gl gally o aas ollall ol d5lke 5 il 2O

ARIMA(2,1,2) s 2Dl #siall z3gall of Loy laa 2 8
@ anadn el Bl Zasall Clalea joad dlsjell 238 8 2 czdgadl) dla e 1A Al pall
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ARIMA( 2,1,2) 58 z5al z35ail 2(8) Jsaall

Dependent Variable: YD

Method: ARMA Generalized Least Squares (Gauss-Newton)
Date: 01/02/10 Time: 00:34

Sample: 1971 2019

Included observations: 50

Convergence achieved after 40 iterations

Coefficient covariance computed using outer product of gradients
d.f. adjustment for standard errors & covariance

Prob. t-Statistic Std. Error Coefficient Variable

0.4925 0.692321 889.3993 615.7499 C

0.0392 -2.126776 0.295948 -0.629415 AR(1)

0.3137 -1.019393 0.298349 -0.304135 AR(2)

0.5817 0.555173 0.299997 0.166550 MA(1)

0.3629 -0.919644 0.327426 -0.301115 MA(2)

554.8958 Mean dependent var0.298154 R-squared

15198.01 S.D. dependent var0.232866 Adjusted R-squared

21.94309 Akaike info criterion13311.36 S.E. of regression

22.13801 Schwarz criterion7.62E+09 Sum squared resid

22.01675 Hannan-Quinn criter.-521.6342 Log likelihood

1.968331 Durbin-Watson stat4.566748 F-statistic
0.003665 Prob(F-statistic)

A5 e W laniy) dales hacle dgien ye kel 7 3gaill Cilales dai o oDled (8) Jsand) (e (i
A z3saill Aiginag %5 (o JB digine (g5ine Cal Lnliaall EllaaYl dadlly t dad o lalnal JsY)
Alsje b oaie B aey ol Asjpe B oake iy o (Sa bl z3sall aley (F)issine o Talinud
il

AL = el Ayl S Al ) o5 (o) 7 0la i (pe Y

ARMA(1,1,1) zisalll ags (9) Jda: 4ty 51 zhsall

Dependent Variable: yd

Method: ARMA Generalized Least Squares (Gauss-Newton)
Date: 01/02/10 Time: 00:08

Sample: 1970 2019

Included observations: 50

Convergence achieved after 12 iterations

Coefficient covariance computed using outer product of gradients
d.f. adjustment for standard errors & covariance

Prob. t-Statistic Std. Error Coefficient Variable

0.0098 2.693166 14043.25 37820.80 C

0.0000 8.886212 0.105413 0.936720 AR(1)

0.0057 -2.899200 0.184178 -0.533970 MA(1)

30467.08 Mean dependent var0.881114 R-squared

16255.93 S.D. dependent var0.837058 Adjusted R-squared

21.15420 Akaike info criterion13457.65 S.E. of regression

22.04896 Schwarz criterion8.33E+09 Sum squared resid

21.97708 Hannan-Quinn criter.-534.3618 Log likelihood

1.902686 Durbin-Watson stat12.01843 F-statistic
0.000063 Prob(F-statistic)
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G all) 3l ades (Fisins Lo ol (SN 23saill Liginns %5 (o S digine (Goiunn

comndll Aape 8 SEI ey gl Al ye b die Sl
A8 eV zagaill
ARMA(2,1,3)z 354l s : (10)d 2

Dependent Variable: SER03

Method: ARMA Generalized Least Squares (Gauss-Newton)

Date: 01/02/10 Time: 00:03

Sample: 1970 2019

Included observations: 50

Failure to improve objective (non-zero gradients) after 40 iterations
Coefficient covariance computed using outer product of gradients
d.f. adjustment for standard errors & covariance

Prob. t-Statistic Std. Error Coefficient Variable

0.0054 2.931624 12080.64 35415.88 C

0.0000 8.818716 0.198640 1.751750 AR(1)

0.0009 -3.562413 0.224579 -0.800042 AR(2)

0.9967 -0.004156 325.3828 -1.352286 MA(1)

0.9933 0.008492 17.99756 0.152841 MA(2)

0.9991 0.001144 407.2946 0.465929 MA(3)
30467.08 Mean dependent var0.478838 R-squared
16255.93 S.D. dependent var0.418238 Adjusted R-squared
21.91889 Akaike info criterion12398.94 S.E. of regression
22.15054 Schwarz criterion6.61E+09 Sum squared resid
22.00678 Hannan-Quinn criter.-531.0128 Log likelihood
2.099798 Durbin-Watson stat7.901596 F-statistic

ol ¢ U aaill Clelea oo le dusina e 5ol z3gall Cilalae dad of el Joaall e
o Talnnd SN 2 3gal) disinay %5 o B Aisine (grine it Aualiad) ddlanY) dedlly t dad e
coandl dlage b SEI ey gl Asje 6 4te B2l (Sa a7 3gaill diley (F)sine
)l bl ulea sl
AIC:(AKAIKE INFORMATION CRITERION)
zisall laaY LasKAKAIKE ;SBC:(BAYESIENINFORMATIONCRITERION)SCHWARTZ
P VIS Lgsleen 2y Can() o) bl 52018 J8) 4l (3 2 3satll HLaS) 2y s Gaulidl
AIC=TIn(Y e?) + 2n
SBC=TIn(Xe/)+nInT
sl JI(€) 5 Bl alleall s I (N) 5 Aeaiicaal) laalisall 230 () a5 Cam
45l oLl Cua (e daid yall o dladll S Hlae (11)d 52

ARMA(2,1,2) 21.94 22.13
ARMA(L,1,1) 21.15 22.04
ARMA(2,1,3) 22.00 22.15

(E-Views) gzl caaldl slac) (e jaadll
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ARMA(T,1,1) sa Sl
< (38aily aadl) dla e ASIEY dla yal)

A3 S (e el Bald) Aapall 3 00 3 (53 g gl LasDla (s30 JLEAL p Ayl o3a 3

1 gl ‘f ) By A<

13 (Adjusted R-squared) 5 (R-squared) iadl el (9) Jsanll Slaills adl) Lli¥l yaas oSay
LLEY) agag are Ao Ju e 0,88>0,50 adll o 2aadly, s dals)l aa5y(%50) e JE Al oS
zasaill & saaiy (Durbin-Watson stat) jloal aie oSl i 0 (Bloall S BLEY) dlSia . adl)
s e o 223 SIS 558l Ay S L)) dgag pie Ao Ju laa (2) e ity 521.90(s50n aall
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A el

Date: 01/02/10 Time: 00:27
Sample: 1970 2018
Included observations: 48

Prob Q-Stat PAC AC Partial Correlation Autocorrelation
0.022 5.2713 -0.321 -0.321 1 | w |
0.009 9.3823 -0.428 -0.281 2 il IR i I
0.006 12.497 -0.034 0.242 3 .0 o
0.010 13.322 -0.197 -0.123 4 A A
0.020 13.389 0.008 0.035 5 .0 .0
0.034 13.633 -0.007 0.065 6 O] .0
0.055 13.816 0.036 -0.056 7 .0 .|
0.055 15.199 0.212 0.152 8 [*. | A
0.080 15.438 0.116 -0.062 9 [*. | .0
0.075 16.989 -0.036 -0.157 10 O] ol
0.080 18.065 -0.004 0.129 11 .0 x|
0.114 18.065 -0.031 -0.001 12 .0 .0
0.144 18.359 -0.061 -0.065 13 .0 .
0.161 19.093 0.010 0.102 14 0 A
0.197 19.391 0.146 0.064 15 N .
0.088 24.073 -0.180 -0.250 16 Hoo ] L
0.112 24.265 -0.096 0.050 17 A .
0.132 24.758 -0.098 0.078 18 o LA
0.165 24.858 0.093 0.035 19 N .
0.184 25.465 -0.107 -0.084 20 A A
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Forecasting: j.iill: dayfyll 4l yal)
sl Cann s oy Jidas b dlsge el iad Ay pandiilly Gasdl) daje aa A Asall
2020 ¢ 85l & ARIMA(L, 1, 1)z 3gail Uiy 40 Ll opall gaall KU 2 by} mgy M Jganl)
gisai aladinl olagall A ad) gaall S AWy L Ladl adl (12) dsasd) ¢ o 2030
ARIMA(1,1,1)

Lo Ll 2l Al Lo i) ol )
77638.49 2026 | 71304.00 2020
78414.87 2027 | 72730.08 2021
79199.01 2028 | 74184.68 2022
79991.00 2029 | 74926.53 2023
80790.91 2030 | 75675.80 2024
76869.79 2025

: cluagilly gl .11
bl
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ARIMA(1,1,1) s»
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(ol ae ol
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ol @ A 23kl aladiad lagall 8 A el peall g luh Aeanid)l cilgad) e 1
Slticse Gagall & SN ZEY) Aok gl b 4l
ddee 8 ARBN Aaalall Ul plaa¥) S pel) el ks i) clead) Lo 2
- o) jaall Z il gl
doadly ) (525 A2y dpale dilug o el (el paall alally Z ) ks oy 855 .3
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185,
Dol de dlld) &S Al Judlall uaall dalasll 8 dadkia 16(2005) b ew cgohad L3
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