
TIME SERIES ANALYSIS                                             Sami bendjeddou 

  
 

تنبؤ بنماذج الاستقطابال: 02المحور   

 04المحاضرة 

 

 

 

 

 

𝑌𝑡 = α + 𝛽𝑇 + 𝜀𝑡

α  𝛽

𝜀𝑡

𝑌𝑡

𝑇

α  𝛽

𝑀𝑖𝑛 ∑(𝑌𝑡 − 𝑌𝑡̂)
2

= 𝑀𝑖𝑛 ∑(𝑌𝑡 − 𝛼̂ − 𝛽̂𝑇)
2

= 𝑓(𝛼̂, 𝛽̂ )

𝛼̂  𝛽̂

𝜕 ∑(𝑌𝑡 − 𝛼̂ − 𝛽̂𝑇)
2

𝜕𝛼̂
= 0 ⇒  𝛼̂ = 𝑌̅ − 𝛽̂𝑇̅

𝜕 ∑(𝑌𝑡 − 𝛼̂ − 𝛽̂𝑇)
2

𝜕𝛽̂
= 0 ⇒  𝛽̂ =

∑ 𝑌𝑡 . 𝑇 − 𝑛𝑌̅𝑇̅

∑ 𝑇2 − 𝑛𝑇̅2
=

𝑐𝑜𝑣(𝑌𝑡 , 𝑇)

𝑉(𝑇)
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𝑇̅ =
𝑛+1

2
𝑉(𝑇) =

𝑛2−1

12

𝛼̂ = 𝑌̅ − 𝛽̂ (
𝑛 + 1

2
)

𝛽̂ =
∑ 𝑌𝑡 . 𝑇 − 𝑛 (

𝑛 + 1
2 ) 𝑌̅

𝑛 (
𝑛2 − 1

12 )

 

 

𝑉(𝜀𝑡) = 𝜎𝜀
2̂ =

∑ 𝜀𝑖
2

𝑛 − 𝑘

 𝜶̂  𝜷̂

 𝛽̂

𝑉(𝛽̂) =
𝑉(𝜀𝑡)

∑(𝑇 − 𝑇̅)2
=

𝑉(𝜀𝑡)

𝑛 (
𝑛2 − 1

12 )

 𝛼̂

𝑉(𝛼̂) = 𝑇̅2𝑉(𝛽̂) +
𝑉(𝜀𝑡)

𝑛

 

{
𝐻0: 𝛽 = 0

𝑣𝑠
𝐻1: 𝛽 ≠ 0
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|𝑡𝑐| = ||
𝛽̂ − 𝛽

√𝑉(𝛽̂)

|| ↝ 𝑡
(

𝛼
2

,𝑛−𝑘)

𝐻0(|𝑡𝑐| > 𝑡
(

𝛼

2
,𝑛−𝑘)

)

𝑉(𝑍𝜃) = 𝑉(𝜀𝑡) (1 +
1

𝑛
) + (𝜃 − 𝑇̅)

2
. 𝑉(𝛽̂)

𝑌̂+ 𝑡
(

𝛼
2

 ,𝑛−𝑘)
√𝑉(𝑍𝜃)      , 𝑌̂− 𝑡

(
𝛼
2

 ,𝑛−𝑘)
√𝑉(𝑍𝜃) 

 

𝑌𝑡 = α + 𝛽𝑇 + 𝑆 + 𝜀𝑡

𝑌𝑡 = 𝑎 + 𝑏𝑇 + 𝑆𝑡 + 𝜀𝑡

∑ 𝑆𝑗 = 0𝑚
𝑗=0

 

𝒕 = (𝒋 + 𝒎(𝒊 − 𝟏))
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𝑌𝑖𝑗 = 𝑏(𝑗 + 𝑚(𝑖 − 1)) + 𝑎𝑗 + 𝜀𝑖𝑗

𝑎𝑗 = 𝑎 + 𝑆𝑗

 𝑏𝑎𝑗

𝑀𝑖𝑛 ∑ ∑ 𝜀𝑖𝑗
2

𝑗𝑖

= ∑ ∑[𝑌𝑖𝑗 − 𝑏(𝑗 + 𝑚(𝑖 − 1)) − 𝑎𝑗]
2

𝑗𝑖

(𝒂𝒋)𝑎𝑗𝑎

∂ ∑ ∑ 𝜀𝑖𝑗
2

𝑗𝑖

∂𝑎𝑗
= 0 ⇒  𝑌𝑗̅ =

∑ 𝑌𝑖𝑗

𝑛

𝑌𝑗̅

𝑗

𝑎𝑗 = 𝑌𝑗̅ − 𝑏 (𝑗 + 𝑚 (
𝑛 − 1

2
))

∑
(𝑖−1)

𝑛
=

𝑛−1

2

𝒂

𝑎𝑗 = 𝑎 + 𝑆𝑗

⇒ ∑ 𝑎𝑗

𝑚

𝑗=1

= ∑ 𝑎 + ∑ 𝑆𝑗

⇒ ∑ 𝑎𝑗

𝑚

𝑗=1

= ∑ 𝑎 
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⇒ ∑ 𝑎𝑗

𝑚

𝑗=1

= 𝑚 . 𝑎

⇒ 𝑎 =  
∑ 𝑎𝑗

𝑚
𝑗=1

𝑚

𝑎𝑗 = 𝑌𝑗̅ − 𝑏 (𝑗 + 𝑚 (
𝑛 − 1

2
))

⇒ 𝑎 =  

∑ [𝑌̅𝑗 − 𝑏 (𝑗 + 𝑚 (
𝑛 − 1

2 ))]𝑚
𝑗=1

𝑚

𝑌̅̅ =
∑ 𝑌𝑗

𝑚
𝑗=1

𝑚
∑ 𝑏.𝑗

𝑚
=

𝑏 ∑ 𝑗

𝑚
=

𝑏(𝑚+1)

𝑚
=

𝑏(𝑚+1)

2
𝑎

⇒ 𝑎 = 𝑌̅̅ − 𝑏 [
m + 1

2
+

𝑚(𝑛 − 1)

2
]  =  𝑌̅̅ − 𝑏 (

𝑚. 𝑛 + 1

2
) 

𝑺𝒋

𝑎𝑗 = 𝑎 + 𝑆𝑗

⇒ 𝑆𝑗 = 𝑎𝑗 − 𝑎

 

𝑎𝑗 = 𝑌𝑗̅ − 𝑏 (𝑗 + 𝑚 (
𝑛 − 1

2
))

𝑎 = 𝑌̅̅ − 𝑏 (
𝑚. 𝑛 + 1

2
)

⇒ 𝑆𝑗 = 𝑌𝑗̅ − 𝑏 (𝑗 + 𝑚 (
𝑛 − 1

2
)) − (𝑌̅̅ − 𝑏 (

𝑚. 𝑛 + 1

2
))
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⇒ 𝑆𝑗 = 𝑌𝑗̅ − 𝑌̅̅ − 𝑏 (𝑗 −
𝑚 + 1

2
)

𝒃

𝑎𝑗
∂ ∑ ∑ 𝜀𝑖𝑗

2
𝑗𝑖

∂𝑏

𝑏 =
12 [∑ 𝑖𝑌̅𝑖 −

𝑛(𝑛 + 1)
2

𝑌̅̅]

𝑛. 𝑚(𝑛2 − 1)


