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Chapter 3: Descriptive Measures 

𝑥̅𝑥 = ∑𝑥𝑥𝑖𝑖
𝑛𝑛

,   𝜇𝜇 = ∑𝑥𝑥𝑖𝑖
𝑁𝑁

,   𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 = 𝑀𝑀𝑀𝑀𝑀𝑀 −𝑀𝑀𝑀𝑀𝑀𝑀,   𝑠𝑠 = � ∑(𝑥𝑥𝑖𝑖−𝑥̅𝑥)2

𝑛𝑛−1
   =   � ∑𝑥𝑥𝑖𝑖

2−(∑𝑥𝑥𝑖𝑖)2/𝑛𝑛
𝑛𝑛−1

  ,   𝜎𝜎 = � ∑(𝑥𝑥𝑖𝑖−𝜇𝜇)2

𝑁𝑁
 = �∑𝑥𝑥𝑖𝑖2

𝑁𝑁
− 𝜇𝜇2,  

𝐼𝐼𝐼𝐼𝐼𝐼 = 𝑄𝑄3 − 𝑄𝑄1,  𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 = 𝑄𝑄1 − 1.5 ∙ 𝐼𝐼𝐼𝐼𝐼𝐼,   𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 = 𝑄𝑄3 + 1.5 ∙ 𝐼𝐼𝐼𝐼𝐼𝐼,   𝑧𝑧 = 𝑥𝑥−𝜇𝜇
𝜎𝜎

 

 

Chapter 5: Probability and Random Variables 

Probability:  𝑃𝑃(𝐸𝐸) = 𝑓𝑓
𝑁𝑁

,  𝑃𝑃(𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛) = 1 − 𝑃𝑃(𝐸𝐸),  𝑃𝑃(𝐴𝐴𝑜𝑜𝑜𝑜𝐵𝐵) = 𝑃𝑃(𝐴𝐴) + 𝑃𝑃(𝐵𝐵) − 𝑃𝑃(𝐴𝐴𝑎𝑎𝑎𝑎𝑎𝑎𝐵𝐵)  

Discrete Random Variable:  𝜇𝜇𝑥𝑥 = ∑𝑥𝑥 ∙ 𝑃𝑃(𝑥𝑥),  𝜎𝜎 = � ∑𝑥𝑥2 ∙ 𝑃𝑃(𝑥𝑥) − 𝜇𝜇2 = � ∑(𝑥𝑥 − 𝜇𝜇)2𝑃𝑃(𝑥𝑥)   

Binomial:   𝑃𝑃(𝑥𝑥) = � 𝐶𝐶𝑛𝑛 𝑥𝑥� 𝑝𝑝𝑥𝑥 (1− 𝑝𝑝)𝑛𝑛−𝑥𝑥,  𝜇𝜇 = 𝑛𝑛𝑛𝑛 ,  𝜎𝜎 = �𝑛𝑛𝑛𝑛(1 − 𝑝𝑝) 

 

Chapter 6: The Normal Distribution z-score:  𝑧𝑧 = 𝑥𝑥−𝜇𝜇
𝜎𝜎

,  x-value for a z-score: 𝑥𝑥 = 𝜇𝜇 + 𝑧𝑧 ∙ 𝜎𝜎 

 

Chapter 7: The Sampling Distribution of the Sample Mean  𝜇𝜇𝑥̅𝑥 = 𝜇𝜇,    𝜎𝜎𝑥̅𝑥 = 𝜎𝜎
√𝑛𝑛

 

 

Chapter 8: Confidence Intervals for One Population Mean 

Standardized version of 𝑥̅𝑥:     𝑧𝑧 = 𝑥̅𝑥−𝜇𝜇
𝜎𝜎 √𝑛𝑛⁄  ,  𝑥̅𝑥 ± 𝑍𝑍𝛼𝛼

2�
� 𝜎𝜎
√𝑛𝑛
�,  𝐸𝐸 = 𝑍𝑍𝛼𝛼

2�
� 𝜎𝜎
√𝑛𝑛
� ,  𝑛𝑛 = �𝑍𝑍𝛼𝛼 2⁄   ∙  𝜎𝜎

𝐸𝐸
�
2
 

Studentized  version of 𝑥̅𝑥:   𝑡𝑡 = 𝑥̅𝑥−𝜇𝜇
𝑠𝑠 √𝑛𝑛⁄  ,  𝑥̅𝑥 ± 𝑡𝑡𝛼𝛼

2�
� 𝑠𝑠
√𝑛𝑛
� 𝑤𝑤𝑤𝑤𝑤𝑤ℎ 𝑑𝑑𝑑𝑑 = 𝑛𝑛 − 1 

 

Chapter 9: Hypothesis Tests for One Population Mean  

z-test statistic: 𝑧𝑧 = 𝑥̅𝑥−𝜇𝜇0
𝜎𝜎 √𝑛𝑛⁄   t-test statistic: 𝑡𝑡 = 𝑥̅𝑥−𝜇𝜇0

𝑠𝑠 √𝑛𝑛⁄   𝑤𝑤𝑤𝑤𝑤𝑤ℎ 𝑑𝑑𝑑𝑑 = 𝑛𝑛 − 1 

 

Chapter 10: Inferences for Two Population Means 

Pooled:  𝑆𝑆𝑃𝑃 = �  (𝑛𝑛1−1)𝑆𝑆12+(𝑛𝑛2−1)𝑆𝑆22

𝑛𝑛1+𝑛𝑛2−2
  , 𝑡𝑡 = 𝑥̅𝑥1−𝑥̅𝑥2

  𝑆𝑆𝑃𝑃  � (1 𝑛𝑛1⁄ )+(1 𝑛𝑛2⁄ )   
 ,  𝑤𝑤𝑤𝑤𝑤𝑤ℎ 𝑑𝑑𝑑𝑑 = 𝑛𝑛1 + 𝑛𝑛2 − 2,  (𝑥̅𝑥1 − 𝑥̅𝑥2) ± 𝑡𝑡𝛼𝛼

2�
∙ 𝑆𝑆𝑝𝑝� (1 𝑛𝑛1⁄ ) + (1 𝑛𝑛2⁄ )    

Non-Pooled: 𝑑𝑑𝑑𝑑 = ��𝑠𝑠12 𝑛𝑛1⁄ �+�𝑠𝑠22 𝑛𝑛2⁄ ��
2

�𝑠𝑠1
2 𝑛𝑛1� �

2

𝑛𝑛1−1
+�𝑠𝑠2

2 𝑛𝑛2� �
2

𝑛𝑛2−1

 rounded down to nearest integer, 𝑡𝑡 = 𝑥̅𝑥1−𝑥̅𝑥2

��𝑠𝑠12 𝑛𝑛1⁄ �+�𝑠𝑠22 𝑛𝑛2⁄ �
, (𝑥̅𝑥1 − 𝑥̅𝑥2) ± 𝑡𝑡𝛼𝛼

2�
�(𝑠𝑠12 𝑛𝑛1⁄ ) + (𝑠𝑠22 𝑛𝑛2⁄ ) 

Paired: 𝑡𝑡 = 𝑑𝑑�

𝑠𝑠𝑑𝑑 √𝑛𝑛⁄  𝑤𝑤𝑤𝑤𝑤𝑤ℎ 𝑑𝑑𝑑𝑑 = 𝑛𝑛 − 1,     𝑑̅𝑑 ± 𝑡𝑡𝛼𝛼
2�
�𝑠𝑠𝑑𝑑
√𝑛𝑛
� 

 

Chapter 11: Inferences for Population Proportions 

One Proportion: 𝑝̂𝑝 = 𝑥𝑥 𝑛𝑛⁄  ,  𝑝̂𝑝 ± 𝑍𝑍𝛼𝛼
2�
�𝑝̂𝑝(1 − 𝑝̂𝑝) 𝑛𝑛⁄   (assumption: both x and n-x are greater than 5) , 𝐸𝐸 = 𝑍𝑍𝛼𝛼

2�
�𝑝̂𝑝(1 − 𝑝̂𝑝) 𝑛𝑛⁄  ,  

𝑛𝑛 = 𝑍𝑍𝛼𝛼 2⁄   
2  𝑝𝑝�(1−𝑝𝑝�)
𝐸𝐸2

  ,  𝑧𝑧 = 𝑝𝑝�−𝑝𝑝0
�𝑝𝑝0(1−𝑝𝑝0) 𝑛𝑛⁄    

 (assumption: both 𝑛𝑛 ∙ 𝑝𝑝0 𝑎𝑎𝑎𝑎𝑎𝑎 𝑛𝑛(1 − 𝑝𝑝0) are greater than 5),   

Two Proportions:  𝑝̂𝑝 = 𝑥𝑥1+𝑥𝑥2
𝑛𝑛1+𝑛𝑛2

 ,  𝑧𝑧 = 𝑝𝑝�1−𝑝𝑝�2
 �𝑝𝑝�(1−𝑝𝑝�)∙� (1 𝑛𝑛1⁄ )+(1 𝑛𝑛2⁄ )    

,  (assumption:  𝑥𝑥1,𝑛𝑛1 − 𝑥𝑥1, 𝑥𝑥2,𝑛𝑛2 − 𝑥𝑥2 are all greater than 5), 

(𝑝̂𝑝1 − 𝑝̂𝑝2) ± 𝑧𝑧𝛼𝛼
2�
�𝑝̂𝑝1(1− 𝑝̂𝑝1) 𝑛𝑛1⁄ + 𝑝̂𝑝2(1− 𝑝̂𝑝2) 𝑛𝑛2⁄   ,  𝐸𝐸 ± 𝑧𝑧𝛼𝛼

2�
�𝑝̂𝑝1(1− 𝑝̂𝑝1) 𝑛𝑛1⁄ + 𝑝̂𝑝2(1 − 𝑝̂𝑝2) 𝑛𝑛2⁄        




