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Abstract: The research talk over the use Autoregressive Integrated Moving Average (ARIMA) and
the artificial neural networks (ANN).based on the data of the monthly time series for Global copper
from Jan 1990 until Dec 2018. Through comparing ARIMA Model with ANN Model using
evaluation criteria (RMSE, MAE), This research conducts the model ANN it is the most appropriate
model to forecast the prices of Global sugar because it has the lowest value of accuracy forecasting.
Based on this model, The prices of Global copper were predicted until the end of Dec 2019. As a
result, the predicted values were consistent with the real values of the series showing the efficiency
of the model.
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i) gl Solrs
Tl 348 | 1377.37 | 9880.938 | 4244.505 | 3006.333 | 2471.353 | 0.4741 | -1.2977

R el g phsisly Jlam Y1 Judoud! mils [ jiall
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oY 3581 dsl da SUL e PPADF e gt (2) o3, J g

ey iy eal o Sl

5 s 0.01 | -7.4152 (ADF) ,¥— S5 sl
8 0.01 | -207.25 (PP)&y p - ukd sl
R el g phsinly Jlam Y1 Judowd! mil [ jiall

is W ARIMA(P,d,Q) g 36 o 3t 1(3)d s

Models AlIC AlCc BIC
ARIMA (1,1,0) -999.41 -999.38 -991.72
ARIMA (0,1,1) -994.36 -994.32 -986.66
ARIMA (0,1,2) -988.64 -998.57 -987.09
ARIMA (1,1,1) -997.83 -997.76 -986.28
ARIMA (1,1,2) -996.64 -996.53 -981.25
ARIMA (2,1,0) -997.92 -997.85 -986.37
ARIMA (2,1,1) -996.11 -995.99 -980.71
ARIMA (2,1,2) -994.88 -994.7 -975.63

R ol g phsiasly Jlam 1 Judoud! mil [ jiall
ARIMA(1,1,0)¢ 3 5631 ladrs 1 s :(4) J ptr

z il Aodall | Aodallded | oylalt e | o lall Ladt Care

AR() | # | 03844 | 00404 0.0988

.R U sy Jla ) e e syl

Sl i Lald Jarque-Bera s 1(5) Jgur

1 DF | P-value
255.07 2 e-162.2

Jarque-Bera Test

.R U sy Jla ) e e syl
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Q

ARIMA(L,1,0) £ 33ad <1 3l o3 1(6)J 5

Jun/2019 May/2019 | Apr/2019 Mar/2019 Feb/2019 Jan/2019 L)
5882.2250 | 6017.9047 | 6438.3625 | 6439.4642 | 6300.4875 | 5939.1022 Aodadll ¢l
6087.1787 | 6071.4212 | 6056.4191 | 6043.3151 | 6035.0293 | 6039.1225 O 5l
Dec/2019 Nov/2019 Oct/2019 Sep/2019 Aug/2019 Jul/2019 L)
- - 5757.2978 | 5759.2500 | 5709.4404 | 5941.1956 Aodadll ¢l
6185.1096 | 6168.6297 | 6152.1998 | 6135.8199 | 6119.5020 | 6103.2640 O 5l
R gl g phsisly Jlam Y1 Judoud! mils [ jiall
W ol s e 1 dededt UL AN 5503 RMSE s £(7)d g
Numbers of nodes in hidden layer
Lags p 5 10 15 20 25 30 35 40 45 50 55
1 0.03687415 0.0368668 0.03688855 0.03688959 0.03688015 0.03688694 0.0368982 0.03690351 0.03686829 0.03690655 0.03690359
2 0.03313973 0.03299128 0.03283959 0.03273034 0.03281101 0.03256469 0.03275502 0.03269014 0.03279815 0.03271324 0.0327285
3 0.03202294 0.03124196 0.03144978 0.03118854 0.03123046 0.03103617 0.0310324 0.03086259 0.03083972 0.03091918 0.03100855
4 10.03080301 0.0291215 0.02944618 0.029338 0.02933462 0.029124 0.02902227 0.0285597 0.02874948 0.02889709 0.02887477
5 0.02918248 0.0265905 0.02680993 0.02644618 0.02621324 0.0259126 0.02597398 0.02597829 0.02583915 0.02577063 0.02552481
6  0.02797359 0.02520232 0.02500764 0.02494689 0.02436534 0.02420602 0.02460879 0.02413746 0.0241898 0.02419935 0.02403775
7 0.02815351 0.02415452 0.02450072 0.0234942 0.02340942 0.02316037 0.02320173 0.02275214 0.0229926 0.02285328 0.02271222
8  0.02694124 0.02316165 0.02213552 0.02177223 0.02197594 0.02075681 0.02076829 0.02072291 0.0209197  0.02054394 0.02067563
9  0.02572237 0.02113854 0.02000411 0.01943038 0.0187415 0.01851561 0.01843826 0.01846099 0.01814292 1.82E-02  1.85E-02
10  0.02417605 0.01874553 0.0170483 0.01706127 0.01667488 0.01595396 1.62E-02 =~ 1.59E-02  158E-02 = 1.60E-02  1.60E-02
11 0.02328829 0.01694262 0.01635209 0.01489159 0.01481836 1.47E-02  1.44E-02  145E-02  1.48E-02  141E-02  1.40E-02
12 0.02184508 0.01657577 0.01531762 0.01473277 0.01411469 1.37E-02 = 1.42E-02 = 1.36E-02  1.37E-02  1.38E-02  1.39E-02
13 0.02089699 0.01539097 0.01398894 0.01389107 1.34E-02  1.31E-02  1.30E-02  1.29E-02  1.30E-02 = 1.31E-02  1.29E-02
14 0.02098292 0.01536916 0.01385387 0.01318078 1.29E-02  1.27E-02  1.26E-02 = 1.26E-02 = 127E-02 = 126E-02  1.25E-02
15 | 0.0204604 0.01366186 0.01307977 128E-02 = 1.24E-02  1.24E-02  121E-02 = 1.22E-02  121E-02  121E-02  1.20E-02
R gl g phsisly Jlam Y1 Judoud! mils [ jiall
NNAR(14,50) 55 <t gt o8 1(8)J gur
Jun/2019 | May/2019 Apr/2019 Mar/2019 Feb/2019 Jan/2019 L)
5882.2250 | 6017.9047 | 6438.3625| 6439.4642 | 6300.4875| 5939.1022 idad)) o)
5996.56 6022.14 6047.00 6053.08 6068.63 6094.62 O 5l
Dec/2019 | Nov/2019 Oct/2019 Sep/2019 | Aug/2019 Jul/2019 L)
- - | 5757.2978 | 5759.2500 | 5709.4404 | 5941.1956 Adadll ¢l
5989.63 5994.46 6000.93 5997.28 5985.82 5981.91 O 5l

R gty plbsily Jla=1 folowd) il |yl
e g Gy B Al ol 83 putast(9) e

Cb}«.J\

RMSE

MAE

ARIMA(L,1,0)

303.3688

274.5643
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NNAR(14,50) | 242.3948|  208.2451

.R U sy Jla ) e e syl

.R U sy Jla ) e e syl

o) Uie y8 ) Ay el o iy Ao 1 et 2(2) JSS5
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.R U sy Jla ) e s syl

ARIMA (1,1,0) z 354 Ljung-Box 15 gt syt a3 5 31 ot oy 1(6) JS2

Standardized Residuals
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Histogram of mymodel$residuals
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mymodel$residuals

Normal Q-Q Plot

Theoretical Quantiles
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Aty Sy dde 3 (5 raally alaall 514 Sl ) 3 gl oVl 5" L(2015) W (LS g ans el ae L5
LG el bl ) adsTc 92-62: o (36) 50l o shall dxaldt pudl ) adsT ale Ml Saial) dand) a2
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