
𝑍𝑠𝑡𝑎𝑡 =
(�̅� − 𝜇0)√𝑛

𝜎
  𝑜𝑟  𝑇𝑠𝑡𝑎𝑡 =

(�̅� − 𝜇0)√𝑛

𝑠
   

𝑍𝑠𝑡𝑎𝑡 =
𝑝−𝜋0

√
𝜋0(1−𝜋0)

𝑛

  𝑤ℎ𝑒𝑟𝑒  �̂� =
𝑥

𝑛
          𝜒𝑠𝑡𝑎𝑡

2 =
(𝑛−1)𝑠2

𝜎0
2   

And 𝐹𝑠𝑡𝑎𝑡 =
𝑠𝑖

2

𝑠𝑗
2   𝑤ℎ𝑒𝑟𝑒  

𝑓𝑑1 = 𝑛𝑖 − 1
𝑓𝑑2 = 𝑛𝑗 − 1

      

The 𝑑𝑖 = 𝑥1𝑖 − 𝑥2𝑖 with  𝑇𝑠𝑡𝑎𝑡 =
(�̅�−𝜇0)√𝑛

𝑠𝑑
 

Where �̅� =
∑ 𝑑

𝑛
 & 𝑠𝑑 = √

∑ 𝑑2−𝑛�̅�2

𝑛−1
.  

 𝑍𝑠𝑡𝑎𝑡 =
(�̅�1−�̅�2)−(𝜇1−𝜇2)

√
𝜎1

2

𝑛1
+

𝜎2
2

𝑛2

 or 𝑍𝑠𝑡𝑎𝑡 =
(�̅�1−�̅�2)−(𝜇1−𝜇2)

√
𝑠1

2

𝑛1
+

𝑠2
2

𝑛2

 

 𝑇𝑠𝑡𝑎𝑡 =
(�̅�1−�̅�2)−(𝜇1−𝜇2)

𝑠𝑝√
1

𝑛1
+

1

𝑛2

  𝑤ℎ𝑒𝑟𝑒   𝑠𝑝 = √
(𝑛1−1)𝑠1

2+(𝑛2−1)𝑠2
2

𝑛1+𝑛2−2
  

 𝑇𝑠𝑡𝑎𝑡 =
(�̅�1−�̅�2)−(𝜇1−𝜇2)

√
𝑠1

2

𝑛1
+

𝑠1
2

𝑛2

  𝑤ℎ𝑒𝑟𝑒  𝑑𝑓 =
(

𝑠1
2

𝑛1
+

𝑠2
2

𝑛2
)

2

(
𝑠1

2

𝑛1
)

2

𝑛1−1
+

(
𝑠2

2

𝑛2
)

2

𝑛2−1

  

 

𝑍𝑠𝑡𝑎𝑡 =
(�̂�1 − �̂�2) − 𝜋0

√�̂�(1 − �̂�) (
1

𝑛1
+

1
𝑛2

)

 

where �̂� =
𝑥1+𝑥2

𝑛1+𝑛2
    &    �̂�1 =

𝑥1

𝑛1
    �̂�2 =

𝑥2

𝑛2
 

 

𝜒𝑠𝑡𝑎𝑡
2 = ∑

(𝑓𝑜 − 𝑓𝑒)2

𝑓𝑒

,    𝑑𝑓 = (𝑐 − 1)(𝑟 − 1) 

|𝑝𝑖 − 𝑝𝑗| > √𝜒𝛼
2√

 𝑝𝑖(1 −  𝑝𝑖)

𝑛𝑖

+
𝑝𝑗(1 − 𝑝𝑗)

𝑛𝑗

 

 

𝑟 =
𝑆𝑥𝑦

√𝑆𝑥𝑥 ∙ 𝑆𝑦𝑦
  where  𝑆𝑥𝑥 = ∑(𝑥 − �̅�)2  

  𝑆𝑦𝑦 = ∑(𝑦 − �̅�)2 and 𝑆𝑥𝑦 = ∑(𝑥 − �̅�)(𝑦 − �̅�) 

𝑇𝑠𝑡𝑎𝑡 =
𝑟 √𝑛−2

√1−𝑟2
   &   𝑑𝑓 = 𝑛 − 2   

�̂� = 𝑏0 + 𝑏1𝑥  where  𝑏1 =
𝑆𝑥𝑦

𝑆𝑥𝑥
   &  𝑏0 = �̅� − 𝑏1�̅� 

𝑆𝑆𝑇 = 𝑆𝑦𝑦 = ∑ 𝑦2 − 𝑛�̅�2  , 

𝑆𝑆𝑅 = 𝑏1𝑆𝑥𝑦 =
𝑆𝑥𝑦

2

𝑆𝑥𝑥
    &   𝑆𝑆𝐸 = 𝑆𝑆𝑇 − 𝑆𝑆𝑅 

𝑅2 =
𝑆𝑆𝑅

𝑆𝑆𝑇
  and  𝑅𝑎𝑑𝑗

2 = 1 − (1 − 𝑅2) (
𝑛−1

𝑛−𝑘−1
) 

And 𝑆𝜖 = 𝑆𝑦.𝑥 = √
𝑆𝑆𝐸

𝑛−𝑘−1
 with 𝑆𝑏1

=
𝑆𝜖

√𝑆𝑥𝑥
 

𝑇𝑠𝑡𝑎𝑡 =
𝑏1−𝛽1𝑜

𝑆𝑏1

    and 𝑏1 ± 𝑡𝛼

2
,𝑑𝑓 𝑆𝑏1

 where df= n-k-1 

 

�̂� ± 𝑡𝛼

2
,𝑑𝑓 𝑆𝜖

√1

𝑛
+

(𝑥𝑝−�̅�)
2

𝑆𝑥𝑥
  &  �̂� ± 𝑡𝛼

2
,𝑑𝑓 𝑆𝜖

√1 +
1

𝑛
+

(𝑥𝑝−�̅�)
2

𝑆𝑥𝑥
 

 

𝐹𝑠𝑡𝑎𝑡 =
𝑀𝑆𝑅

𝑀𝑆𝐸
   𝑤ℎ𝑒𝑟𝑒  

𝑑𝑓1 = 𝑘
𝑑𝑓2 = 𝑛 − 𝑘 − 1

   

𝑆𝑆𝑅(𝑋𝑗|𝑎𝑙𝑙 𝑜𝑡ℎ𝑒𝑟 𝑋′𝑠) = 𝑆𝑆𝑅𝐹𝑢𝑙𝑙 − 𝑆𝑆𝑅(𝑋𝑗)  

𝑟𝑌2.1
2 =

𝑆𝑆𝑅(𝑋𝑗|𝑎𝑙𝑙 𝑜𝑡ℎ𝑒𝑟 𝑋′𝑠)

𝑆𝑆𝑇𝐹𝑢𝑙𝑙−𝑆𝑆𝑅𝐹𝑢𝑙𝑙+𝑆𝑆𝑅(𝑋𝑗|𝑎𝑙𝑙 𝑜𝑡ℎ𝑒𝑟 𝑋′𝑠)
  

   

𝐹𝑠𝑡𝑎𝑡 =
𝑆𝑆𝑅(𝑋𝑗|𝑎𝑙𝑙 𝑜𝑡ℎ𝑒𝑟 𝑋′𝑠)

𝑀𝑆𝐸𝐹𝑢𝑙𝑙
 & 

𝑑𝑓1 = 1
𝑑𝑓2 = 𝑛 − 𝑘 − 1

  

𝐹𝑠𝑡𝑎𝑡 =
𝑆𝑆𝑅𝐹𝑢𝑙𝑙−𝑆𝑆𝑅𝑂𝑡ℎ𝑒𝑟𝑠

𝑚

𝑀𝑆𝐸𝐹𝑢𝑙𝑙
  ,  

𝑑𝑓1 = 𝑚
𝑑𝑓2 = 𝑛 − 𝑘 − 1          

  

 𝑉𝐼𝐹𝑗 =
1

1−𝑅𝑗
2 & 𝐶𝑝 =

(1−𝑅𝑘
2)(𝑛−𝑇)

1−𝑅𝑇
2 − (𝑛 − 2𝑘 − 2) 

𝐼𝑡 =
𝑦𝑡

𝑦0
  ,  𝐼𝑡 =

∑ 𝑝𝑡

∑ 𝑝0
(100)   & 𝐸𝑡+1 = 𝑤𝑦𝑡 + (1 − 𝑤)𝐸𝑡   

 

𝐼𝑃𝑡 =
∑ 𝑝𝑡 𝑞𝑡

∑ 𝑝0 𝑞𝑡
(100)    𝐼𝐿𝑡 =

∑ 𝑝𝑡 𝑞0

∑ 𝑝0 𝑞0
(100) 

𝑦𝑡 = 𝛽0𝛽1
𝑥𝑡𝜀𝑡 then 

log(𝑦𝑡) = log(𝛽0) + 𝑥𝑡 log(𝛽1) + log(𝜀𝑡)  
 

𝑦𝑡 = 𝛽0𝛽1
𝑥𝑡𝛽2

𝑄1𝛽3
𝑄2𝛽4

𝑄3𝜀𝑡  

𝑦𝑡 = 𝐴0 + 𝐴1𝑦𝑡−1 + 𝐴2𝑦𝑡−2 + ⋯ + 𝐴𝑝𝑦𝑡−𝑝 + 𝜀  


