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Chapter 2 

𝑃(𝐴 ∪ 𝐵) = 𝑃(𝐴) + 𝑃(𝐵) − 𝑃(𝐴 ∩ 𝐵) = 𝑃(𝐴 ∩ 𝐵𝑐) + 𝑃(𝐴 ∩ 𝐵) + 𝑃(𝐴𝑐 ∩ 𝐵) 

𝑃(𝐴 ∪ 𝐵) = 1 − 𝑃(𝐴 ∪ 𝐵)𝑐 = 1 − 𝑃(𝐴𝑐 ∩ 𝐵𝑐)   and   𝑃(𝐴 ∩ 𝐵)𝑐 = 𝑃(𝐴𝑐 ∪ 𝐵𝑐) 

𝑃(𝐴 | 𝐵) =
𝑃(𝐴∩𝐵)

𝑃(𝐵)
, 𝑃(𝐵) ≠ 0      and      𝑃(𝐴 ∩ 𝐵) = 𝑃(𝐴). 𝑃(𝐵 | 𝐴) = 𝑃(𝐴 | 𝐵). 𝑃(𝐵) 

𝑃(𝐵𝑖  | 𝐴) =
𝑃(𝐴 | 𝐵𝑖).𝑃(𝐵𝑖)

∑ 𝑃(𝐴 | 𝐵𝑖).𝑃(𝐵𝑖)𝑘
𝑖=1

, 𝑃(𝐴) ≠ 0 

 

Chapter 3 

𝜇 = 𝐸(𝑋) = ∑ 𝑥𝑓(𝑥);     𝐸(𝑋2) = ∑ 𝑥2𝑓(𝑥)    and    𝜎2 = 𝐸(𝑋 − 𝜇)2 = 𝐸(𝑋2) − 𝜇2 

𝑓(𝑥) =
1

𝑛
;   𝑥 = 𝑥1, 𝑥2, … , 𝑥𝑛;   𝜇 =

𝑥𝑛+𝑥1

2
;   𝜎2 =

(𝑥𝑛−𝑥1+1)2−1

12
  (for consecutive integers from 𝑥1 𝑡𝑜 𝑥𝑛)  

𝑓(𝑥) = (
𝑛
𝑥

) 𝑝𝑥(1 − 𝑝)𝑛−𝑥;   𝑥 = 0,1, … , 𝑛;   𝜇 = 𝑛𝑝;   𝜎2 = 𝑛𝑝(1 − 𝑝) 

𝑓(𝑥) = 𝑝(1 − 𝑝)𝑥−1;   𝑥 = 1,2, … …;   𝜇 = 1/𝑝;   𝜎2 = (1 − 𝑝)/𝑝2 

𝑓(𝑥) =
(

𝐾
𝑥

)(
𝑁−𝐾
𝑛−𝑥

)

(
𝑁
𝑛

)
;   𝑥 = max{0, 𝑛 + 𝐾 − 𝑁} to min{𝐾, 𝑛}; 𝜇 = 𝑛𝑝;   𝜎2 = 𝑛𝑝(1 − 𝑝)

𝑁−𝑛

𝑁−1
;   𝑝 =

𝐾

𝑁
 

𝑓(𝑥) =
𝑒−𝜆𝑡(𝜆𝑡)𝑥

𝑥!
;   𝑥 = 0,1, … …; 𝜇 = 𝜆𝑡;   𝜎2 = 𝜆𝑡 

 

Chapter 4 

𝐹(𝑏) = 𝑃(𝑋 ≤ 𝑏) = ∫ 𝑓(𝑥)
𝑏

−∞
𝑑𝑥    and    𝑃(𝑎 < 𝑋 < 𝑏) = ∫ 𝑓(𝑥)

𝑏

𝑎
𝑑𝑥 = 𝐹(𝑏) − 𝐹(𝑎) 

𝜇 = 𝐸(𝑋) = ∫ 𝑥𝑓(𝑥)
∞

−∞
𝑑𝑥;      𝐸(𝑋2) = ∫ 𝑥2𝑓(𝑥)

∞

−∞
𝑑𝑥    and    𝜎2 = 𝐸(𝑋 − 𝜇)2 = 𝐸(𝑋2) − 𝜇2 

𝑓(𝑥) =
1

𝑥𝑛−𝑥1
;   𝑥1 ≤ 𝑥 ≤ 𝑥𝑛;   𝜇 =

𝑥𝑛+𝑥1

2
;   𝜎2 =

(𝑥𝑛−𝑥1)2

12
 

𝑓(𝑥) = 𝜆𝑒−𝜆𝑥;    𝑥 > 0;    𝜇 =
1

𝜆
;    𝜎2 =

1

𝜆2
 

𝑋~𝑁(𝜇, 𝜎2);   𝑍 =
𝑋−𝜇

𝜎
~𝑁(0,1);   𝑍 =

�̅�−𝜇

𝜎
√𝑛⁄

~𝑁(0,1) 

 



Chapter 6 

Sample mean : 
X

X
n






; Sample variance:

2 2
2

2
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Locating percentiles ( P ):  ( 1) .
100

R n i d


     and      
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Chapter 7 

2 2~ ( , ) ~ (0,1); ~ ( , / ) ~ (0,1)
/
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Chapters 8-10 

 

Confidence Interval Test Statistic 

�̅� ± 𝑍𝛼

2

𝜎

√𝑛
    and   𝑛 ≥ (

𝜎 𝑍𝛼
2

𝑒
)

2

 
𝑍 =

�̅�−𝜇0

𝜎
√𝑛⁄

  

�̅� ± 𝑡𝛼

2
,𝑛−1

𝑠

√𝑛
  𝑇 =

�̅�−𝜇0

𝑠
√𝑛⁄

  

(�̅�1 − �̅�2) ± 𝑍𝛼

2
√

𝜎1
2

𝑛1
+

𝜎2
2

𝑛2
  𝑍 =

(�̅�1−�̅�2)−𝑑0

√
𝜎1

2

𝑛1
+

𝜎2
2

𝑛2

  

(�̅�1 − �̅�2) ± 𝑡𝛼

2
,𝑛1+𝑛2−2𝑠𝑝√

1

𝑛1
+

1

𝑛2
   𝑇 =

(�̅�1−�̅�2)−𝑑0

𝑠𝑝√
1

𝑛1
+

1

𝑛2

 where 𝑠𝑝 = √
(𝑛1−1)𝑠1

2+(𝑛2−1)𝑠2
2

𝑛1+𝑛2−2
 

(�̅�1 − �̅�2) ± 𝑡𝛼

2
,𝑣

√
𝑠1

2

𝑛1
+

𝑠2
2

𝑛2
  

𝑇 =
(�̅�1−�̅�2)−𝑑0

√
𝑠1

2

𝑛1
+

𝑠2
2

𝑛2

 where 𝑣 =
(

𝑠1
2

𝑛1
+

𝑠2
2

𝑛2
)

2

(𝑠1
2 𝑛1⁄ )

2

𝑛1−1
+

(𝑠2
2 𝑛2⁄ )

2

𝑛2−1

 

�̅� ± 𝑡𝛼

2
,𝑛−1

𝑠𝑑

√𝑛
  𝑇 =

�̅�−𝑑0
𝑠𝑑

√𝑛
⁄

  

�̂� ± 𝑍𝛼

2

√
𝑝(1−𝑝)

𝑛
  and  𝑛 ≥

𝑍𝛼
2

2[𝑝(1−𝑝)]

𝑒2
 

𝑍 =
𝑝−𝑝0

√𝑝0(1−𝑝0)

𝑛

  

(�̂�1 − �̂�2) ± 𝑍𝛼

2
√

�̂�1(1−𝑝1)

𝑛1
+

𝑝2(1−𝑝2)

𝑛2
  𝑍 =

𝑝1−𝑝2

√𝑝(1−𝑝)[
1

𝑛1
+

1

𝑛2
]
  where �̂� =

𝑥1+𝑥2

𝑛1+𝑛2
=

𝑛1𝑝1+𝑛2𝑝2

𝑛1+𝑛2
  



Chapter 11 

 

𝑠𝑥𝑥 = ∑ 𝑥2 −
1

𝑛
(∑ 𝑥)2,    𝑠𝑦𝑦 = ∑ 𝑦2 −

1

𝑛
(∑ 𝑦)2,     𝑠𝑥𝑦 = ∑ 𝑥𝑦 −

1

𝑛
(∑ 𝑦)(∑ 𝑥) 

𝑌 = 𝛽0 + 𝛽1𝑋 + 𝜖,      �̂� = �̂�0 + �̂�1𝑋,      𝑒 = 𝑌 − �̂�,     �̂�1 =
𝑠𝑥𝑦

𝑠𝑥𝑥
,    �̂�0 = �̅� − �̂�1�̅� 

𝑆𝑆𝑇 = 𝑆𝑆𝑅 + 𝑆𝑆𝐸,      𝑆𝑆𝑅 = �̂�1𝑠𝑥𝑦,     𝑆𝑆𝑇 = 𝑠𝑦𝑦,     

 𝑆𝑆𝐸 = 𝑆𝑆𝑇 − 𝑆𝑆𝑅,      𝑀𝑆𝐸 =
𝑆𝑆𝐸

𝑛−2
,  𝑀𝑆𝐸 = 𝜎 2̂, 

𝑟 =
𝑠𝑥𝑦

√𝑠𝑥𝑥𝑠𝑦𝑦
= �̂�1√

𝑠𝑥𝑥

𝑠𝑦𝑦
         and       𝑅2 =

𝑆𝑆𝑅

𝑆𝑆𝑇
 

 

�̂�0 ± 𝑡𝛼

2
,𝑛−2√𝑀𝑆𝐸 [

1

𝑛
+

�̅�2

𝑠𝑥𝑥
]  𝑇 =

�̂�0−𝛽0

√𝑀𝑆𝐸[
1

𝑛
+

�̅�2

𝑠𝑥𝑥
]

  

�̂�1 ± 𝑡𝛼

2
,𝑛−2√

𝑀𝑆𝐸

𝑠𝑥𝑥
  𝑇 =

�̂�1−𝛽1

√
𝑀𝑆𝐸

𝑠𝑥𝑥

  

�̂�0 ± 𝑡𝛼

2
,𝑛−2√𝑀𝑆𝐸 [1 +

1

𝑛
+

(𝑥0−�̅�)2

𝑠𝑥𝑥
]  

�̂�0 ± 𝑡𝛼

2
,𝑛−2√𝑀𝑆𝐸 [

1

𝑛
+

(𝑥0−�̅�)2

𝑠𝑥𝑥
]  

 


