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A Comparative Statistical Study of ARIMA and ANN Modelsto Forecast Global Copper Prices 

During (1990 -2018)
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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.  

Key Words:   Autoregressive;Moving Average ; Artificial Neural Networks ;Forecasting. 
Jel Classification Codes : C22 ; C45 ; C53 
 

* Corresponding author, e-mail:
 
shtelbany@gmail.com

 

 



 

 
- 18 - 

 

 

 

 

 

 

 

 

 

2018ARIMA

2005

ARIMA(2,1)

Adebiyi,



__________________________________________________________________ PPIISSSSNN::EEIISSSSNN______

 

 

 
- 19 - 

 

 

 

 

 

 𝑦𝑡−1,… , 𝑦𝑡−𝑝 



 

 
- 20 - 

 

max

new

x
X

x


 

min

max min

new

x x
x

x x






 

new

x x
x

s




𝑋  𝑆

 

min

max min

2( )
1new

x x
X

x x


 





__________________________________________________________________ PPIISSSSNN::EEIISSSSNN______

 

 

 
- 21 - 

 

 

 

 



 

 
- 22 - 

=

𝐴𝑅𝑀𝐴

1

( )(1 ) ( )

(1 )(1 ) ln

(1 0.3844 )(1 )ln

d

p t q t

d

t t

t t

B B y B

B B y

B B y

  

 



 

  

  

1

 

1



__________________________________________________________________ PPIISSSSNN::EEIISSSSNN______

 

 

 
- 23 - 

1 0.3844 0.3844 1   

 

ₒ

 

min( )

max( ) min( )

i
i

x x
z

x x








 

 
- 24 - 

 

 

 

 

1 0.0001i iRMSE RMSE  

 

 

 

 



__________________________________________________________________ PPIISSSSNN::EEIISSSSNN______

 

 

 
- 25 - 

 

 

1- 

2- 

3- 

4- 

 

 

 

 

 

 



 

 
- 26 - 

2

1



__________________________________________________________________ PPIISSSSNN::EEIISSSSNN______

 

 

 
- 27 - 

5939.1022 6300.4875 6439.4642 6438.3625 6017.9047 5882.2250 

6039.1225 6035.0293 6043.3151 6056.4191 6071.4212 6087.1787 

5941.1956 5709.4404 5759.2500 5757.2978 

6103.2640 6119.5020 6135.8199 6152.1998 6168.6297 6185.1096 

5939.1022 6300.4875 6439.4642 6438.3625 6017.9047 5882.2250 

6094.62 6068.63 6053.08 6047.00 6022.14 5996.56 

5941.1956 5709.4404 5759.2500 5757.2978 

5981.91 5985.82 5997.28 6000.93 5994.46 5989.63 

274.5643 303.3688 

208.2451 242.3948 

Numbers of nodes in hidden layer   

555045403530252015105Lags p 

0.036903590.036906550.036868290.036903510.03689820.036886940.036880150.036889590.036888550.03686680.036874151

0.03272850.032713240.032798150.032690140.032755020.032564690.032811010.032730340.032839590.032991280.033139732

0.031008550.030919180.030839720.030862590.03103240.031036170.031230460.031188540.031449780.031241960.032022943

0.028874770.028897090.028749480.02855970.029022270.0291240.029334620.0293380.029446180.02912150.030803014

0.025524810.025770630.025839150.025978290.025973980.02591260.026213240.026446180.026809930.02659050.029182485

0.024037750.024199350.02418980.024137460.024608790.024206020.024365340.024946890.025007640.025202320.027973596

0.022712220.022853280.02299260.022752140.023201730.023160370.023409420.02349420.024500720.024154520.028153517

0.020675630.020543940.02091970.020722910.020768290.020756810.021975940.021772230.022135520.023161650.026941248

1.85E-021.82E-020.018142920.018460990.018438260.018515610.01874150.019430380.020004110.021138540.025722379

1.60E-021.60E-021.58E-021.59E-021.62E-020.015953960.016674880.017061270.01704830.018745530.0241760510

1.40E-021.41E-021.48E-021.45E-021.44E-021.47E-020.014818360.014891590.016352090.016942620.0232882911

1.39E-021.38E-021.37E-021.36E-021.42E-021.37E-020.014114690.014732770.015317620.016575770.0218450812

1.29E-021.31E-021.30E-021.29E-021.30E-021.31E-021.34E-020.013891070.013988940.015390970.0208969913

1.25E-021.26E-021.27E-021.26E-021.26E-021.27E-021.29E-020.013180780.013853870.015369160.0209829214

1.20E-021.21E-021.21E-021.22E-021.21E-021.24E-021.24E-021.28E-020.013079770.013661860.020460415



 

 
- 28 - 

month

Cop
per

1990 1995 2000 2005 2010 2015 2020

200
0

400
0

600
0

800
0

100
00

Time

ln C
opp

er

1990 1995 2000 2005 2010 2015 2020

7.5
8.0

8.5
9.0

Time

diff1
 of ln

 Cop
per

1990 1995 2000 2005 2010 2015 2020

-0.3
-0.2

-0.1
0.0

0.1
0.2



__________________________________________________________________ PPIISSSSNN::EEIISSSSNN______

 

 

 
- 29 - 

5 10 15 20

-0.
1

0.2
Series ts(diff1)

Lag

 AC
F 

5 10 15 20

-0.
1

0.2
0.4

Lag

 PA
CF

 

Series  ts(diff1)

0.5 1.0 1.5

-0.
5

-0.
2

0.1

Series diffres

Lag

AC
F r

es

0.5 1.0 1.5

-0.
5

-0.
2

0.1

Lag

PA
CF

 re
s

Series  diffres



 

 
- 30 - 

Standardized Residuals

Time

1990 1995 2000 2005 2010 2015 2020

-4
0

4

0.0 0.5 1.0 1.5 2.0

0.0
0.6

Lag

AC
F

ACF of Residuals

2 4 6 8 10

0.0
0.4

0.8

p values for Ljung-Box statistic

lag

p v
alu

e

Histogram of mymodel$residuals

mymodel$residuals

De
ns

ity

-0.3 -0.2 -0.1 0.0 0.1 0.2

0
2

4
6

-3 -2 -1 0 1 2 3

-0.
3

0.0

Normal Q-Q Plot

Theoretical Quantiles

Sa
mp

le 
Qu

an
tile

s



__________________________________________________________________ PPIISSSSNN::EEIISSSSNN______

 

 

 
- 31 - 

 

 

 

 

 (ARIMA)

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
- 32 - 

 

 

 

: APA حسب أسلوب  المقالا بهذالاستشهاد يةكيف

 

2020

 

 
 

4.0CC BY-NC 4.0

 4.0

CC BY-NC 4.0 

 

 
 

The copyrights of all papers published in this journal are retained by the respective authors as per 
the Creative Commons Attribution License. 

Algerian Review of Economic Development is licensed under a Creative Commons 
Attribution-Non Commercial license (CC BY-NC 4.0). 

 


