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Using models Box-Jenkins ARIMA forecasting of The exchange rate of the dollar against the Algerian 
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Abstract:This research includes a study of Box - Jenkins ARIMA models for The forecasting of 
The exchange rate of the dollar against the Algerian dinar. These models are used to build a model 
of the time series and Then choose the best model to predict values for future electricity production 
with practical application The exchange rate of the dollar against the Algerian dinar for 4 years 
time series (i.e. 52 months) using statistical software EVIEWS AND SPSS, The best model was 
ARIMA(2,1,4) from performance of predict methods 
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𝑃𝑘 =
𝑌𝑘

𝑌0
=                            6

𝑌𝑘𝑌0

𝑃𝑘−1 ≤ 𝑃k ≤ 1

𝑃𝑘 K > 0 
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𝑛

 5% ±1.96 
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𝑛

AR p 

MA q 

 ∅p , … … . . , ∅2, ∅1 

𝑌𝑡 − ∅1𝑌𝑡−1 − ⋯ − ∅𝑝𝑌𝑡−𝑝 =  𝜀𝑡 + 𝜃1𝜀𝑡−1 + ⋯ + 𝜃𝑞𝜀𝑡−𝑞

𝛷 𝐿 𝑌𝑡 =  𝜣 𝑳 𝜺𝒕

Φ L = 1 − ∅1L − ∅2L2 − ⋯ − ∅𝑃𝐿𝑃

Θ L = 1 + θ1𝐿 + 𝜃2𝐿 + ⋯ + 𝜃𝑃𝐿𝑃

Θ L 

𝜀𝑡 =  𝛩−1 𝐿 𝜱 𝑳 𝒀𝒕



 

 - 116 - 

 et
2

t

= 𝑠 ∅, 𝜃 

 𝑒𝑡
2

𝑡 = 𝑠  
^
∅

,
^
∅
 

𝑒𝑡 =  
^
𝛩

−1

 𝐿 𝜱 𝑳 𝒀𝒕

𝑞 ≤ 2

𝜃

𝜀𝑡 = 𝜃−1 𝐿 𝜱 𝑳 𝒀𝒕

𝜃ARMA 1,1  

𝑌t = ∅1Yt−1 + εt + θ1εt−1

𝛿𝑡|∅1| < 1θ−1 L 𝜃−1 𝐿 𝑌𝑡 =
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𝑋2
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𝚀

𝚀
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𝚀𝚀
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α = 5%%
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tα /2
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,
𝑡𝛼/2

 𝑇
 

ARMA p, q 

∅ i

σ ∅i
 

~𝑁 0,1   , 𝑖 = 1,2, … … . 𝑝

𝜃𝑗
 

𝜎 𝜃 𝑗

~𝑁 1,2   , 𝑖 = 1,2, … … . 𝑞

∅1θj

H0: 𝜃𝑗 = 0  , H0: ∅𝑖 = 0    𝑖 = 1,2, , … . . , 𝑝

H1: 𝜃𝑗 ≠ 0   , H1: ∅𝑖 ≠ 0    𝑗 = 1,2, … . . , 𝑞

H0α≤ 𝑡T−p−q,
α

2
 

∅ i

σ ∅ i

 ∅i: 𝑖 =

1,2, … . , 𝑝H0α> 𝑡T−p−q,
α

2
 

∅ i

σ ∅ i

 

∅i∅𝑗 : 𝑗 = 1,2, … . , 𝑞

ARMA p, q 

H0: θ1 = ⋯ = θj = ⋯ = θq = ∅1 = ⋯ = ∅i = ⋯ = ∅p = 0

H1: ∃ ≠ 0

𝐹c =
  Y t − Y 

2
T
t=1 / p + q 

 ε 2
t/ T − p − q T

t=1

=
R2/ p + q 

 1 − R2 / T − p − q 
~Fα p + q, T − p − q 

𝐹cαp + qT − p − q

R2

𝐴𝐼𝐶 𝑝, 𝑞 = 𝜎 2 . 𝑒𝑥𝑝  2  
𝑝 + 𝑞

𝑇
  

𝜎 2 𝑝, 𝑞 

𝑁𝐴𝐼𝐶 𝑝, 𝑞 =
𝐴𝐼𝐶 𝑝,𝑞 

𝑇

𝐴𝐼𝐶𝑁𝐴𝐼𝐶

𝐵𝐼𝐶 = 𝐿𝑛 𝜎 2 +  
𝑝+𝑞

𝑇
 𝐿𝑛𝑇

𝐻𝚀 𝑝, 𝑞 = 𝐿𝑛 𝜎 2 +  𝑝 + 𝑞 𝐶
𝐿𝑛𝐿𝑛𝑇

𝑇         . 𝐶 > 2
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𝜎 2

𝑀𝑖𝑛𝐻𝚀 𝑝, 𝑞 

𝐴𝑅𝐼𝑀𝐴 𝑝, 𝑞 

 Y t = 𝑓 ∅ , 𝜃 , 𝑌𝑡 , 𝜀 𝑡 

 ℎ = 1,2, … , 𝐻

 

𝐴𝑅𝐼𝑀𝐴𝑌 m
n

ℎ𝐴𝑅𝐼𝑀𝐴 𝑝, 𝑞 

𝑊𝑡 = ∅1𝑊𝑡−1 + ∅2𝑊𝑡−2 + ⋯ + ∅𝑝𝑊𝑡−𝑝 + 𝜀𝑡 − 𝜃1𝜀𝑡−1 − 𝜃2𝜀𝑡−2 − ⋯ − 𝜃𝑞𝜀𝑡−𝑞𝛿

𝛷 𝐿 𝑊𝑡 = 𝛿 + 𝜃 𝐿 𝜀𝑡

∅ 𝐿 =  1 − ∅1𝐿 − ∅2𝐿
2 − ⋯ . −∅𝑝𝐿𝑝 
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2 + ⋯ . +𝜃𝑞𝐿𝑞 

𝑊𝑡 =  1 − 𝐿 𝑑𝑌𝑡

𝑌 m
n𝑊𝑡𝑊  1 

𝑛

𝑊n+1 = ∅1Wn + ∅2Wn−1 + ⋯ . +∅p Wn−p+1 + εn+1 − θ1εn −
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𝑛
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𝑛 = 𝐸  
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𝑊𝑛
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= ∅ 1𝑊𝑁 + ∅ 2𝑊𝑁−1 + ⋯ . . +∅ 𝑝𝑊𝑁−𝑝−1 − 𝜃 1𝜀 𝑛 − 𝜃 2𝜀 𝑛−1 − ⋯ . 𝜃 𝑞𝜀𝑛−𝑞+1 − 𝛿

 ε n , ε n−1, … . , ε n−q+1 𝐸 𝜀𝑛+1/𝑊𝑛 

𝑊  1 
𝑛𝑊  2 

𝑛

𝑊  2 
𝑛 = 𝐸  

𝑤𝑛+1

𝑊𝑛

, . 𝑊𝑛 … … , 𝑊1 

= ∅1𝑊 
 1 

𝑛 + ∅2𝑊𝑛 + ⋯ . . +∅𝑝𝑊𝑛−𝑝+1 − 𝜃1𝜀 𝑛 − 𝜃2𝜀 𝑛+1 … . −𝜃𝑞𝜀𝑛−𝑞+1 − 𝛿

𝑊  2 
𝑛𝑊  3 

𝑛

𝑊 𝑚
𝑛 = ∅1𝑊 

𝑚−1
𝑛 + ∅𝑚𝑊𝑛 + ⋯ . . +∅𝑝𝑊𝑛−𝑝+𝑚 − 𝜃1𝜀 𝑛 − 𝜃2𝜀 𝑛−1 − ⋯ . −𝜃𝑞𝜀𝑛−𝑞+𝑚 − 𝛿
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𝑚 > 𝑝𝑚 > 𝑞
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n = ∅1W  m−1 
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n
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n + ⋯… + W  m 
n

 

 

 



 

 - 120 - 



 

 

 
- 121 - 

𝑨𝑹 𝒑 

𝑴𝑨 𝒒 



 

 - 122 - 

70

80

90

100

110

120

130

140

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Means by Season

EXCHSA by Season



 

 

 
- 123 - 



 

 - 124 - 

4.40

4.42

4.44

4.46

4.48

4.50

4.52

4.54

(2
,4

)(0
,0

)

(4
,2

)(0
,0

)

(0
,1

)(0
,0

)

(1
,0

)(0
,0

)

(0
,0

)(0
,0

)

(3
,3

)(0
,0

)

(3
,4

)(0
,0

)

(1
,1

)(0
,0

)

(0
,2

)(0
,0

)

(2
,0

)(0
,0

)

(3
,0

)(0
,0

)

(0
,3

)(0
,0

)

(1
,3

)(0
,0

)

(1
,2

)(0
,0

)

(2
,1

)(0
,0

)

(4
,3

)(0
,0

)

(3
,1

)(0
,0

)

(4
,0

)(0
,0

)

(0
,4

)(0
,0

)

(2
,2

)(0
,0

)

Akaike Information Criteria (top 20 models)



 

 

 
- 125 - 



 

 - 126 - 

 

 
-11200530 

2

201456

3

2012222

4

201325

5

20033،6

6

201359

7

:20038

860 

960 

10
201419



 

 

 
- 127 - 

 

 
11

20158

1220

132011155156

14

201481

1520

16160

17

201360

1812012240

191200296

20169

2122

2260

2322

249

2560

261178

2710

2886

29178

3086

3123

3287

3324

3487

3524

 

APA 


