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Graphing 
 
Class Width = ℎ𝑖𝑖𝑖𝑖ℎ 𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 − 𝑣𝑣𝑙𝑙𝑙𝑙 𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣

𝑛𝑛𝑣𝑣𝑛𝑛𝑛𝑛𝑣𝑣𝑛𝑛 𝑙𝑙𝑜𝑜 𝑐𝑐𝑣𝑣𝑣𝑣𝑐𝑐𝑐𝑐𝑣𝑣𝑐𝑐
 

 
Measures of Central Tendency 
 
Sample mean:   x̄ = 

Σ𝑥𝑥
𝑛𝑛

 

Population mean: 𝜇𝜇 = Σ𝓍𝓍
N

 
Class Midpoint: 
 
 𝑣𝑣𝑙𝑙𝑙𝑙𝑣𝑣𝑛𝑛 𝑐𝑐𝑣𝑣𝑣𝑣𝑐𝑐𝑐𝑐 𝑣𝑣𝑖𝑖𝑛𝑛𝑖𝑖𝑙𝑙  +  𝑛𝑛𝑣𝑣𝑥𝑥𝑙𝑙 𝑣𝑣𝑙𝑙𝑙𝑙𝑣𝑣𝑛𝑛 𝑐𝑐𝑣𝑣𝑣𝑣𝑐𝑐𝑐𝑐 𝑣𝑣𝑖𝑖𝑛𝑛𝑖𝑖𝑙𝑙

2
 

Range = 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 𝑣𝑣𝑙𝑙𝑙𝑙𝑣𝑣𝑙𝑙 − 𝑙𝑙𝑠𝑠𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 𝑣𝑣𝑙𝑙𝑙𝑙𝑣𝑣𝑙𝑙 

Sample standard deviation:  𝑙𝑙 = �Σ(𝓍𝓍−�̅�𝑥)2

𝑛𝑛−1
 

 

Computation formula: 𝑙𝑙 = �Σ𝑥𝑥2−[(Σ𝑥𝑥)2/𝑛𝑛]
𝑛𝑛−1

 

 

Population standard deviation:  𝜎𝜎 = �Σ(𝑥𝑥−𝜇𝜇)2

𝑁𝑁
 

Sample variance: 𝑙𝑙2 
Population variance: 𝜎𝜎2 
Sample mean for grouped data:   x̄ = Σ𝑥𝑥𝑜𝑜

𝑛𝑛
 

 
Sample standard deviation for grouped data: 

𝑙𝑙 = �Σ�𝑥𝑥 − x̄ �
2
∙ 𝑓𝑓

𝑛𝑛 − 1
= �Σ𝑥𝑥

2𝑓𝑓 − [(Σ𝑥𝑥𝑓𝑓)2/𝑛𝑛]
𝑛𝑛 − 1

 

 

Coefficient of Variation:    CV = 𝜎𝜎
𝜇𝜇

 

Interquartile range:   IQR = Q3 - Q1 
 
Lower outlier boundary:    Q1 – 1.5(IQR) 
 
Upper outlier boundary:    Q3 + 1.5(IQR) 
 
Location corresponding to a given percentile: 
L = 𝑃𝑃

100
∙ 𝑛𝑛 

 
Percentile for a given data value: 

% = 100 ∙
(𝐿𝐿𝐿𝐿𝐿𝐿𝑙𝑙𝑙𝑙𝐿𝐿𝐿𝐿𝑛𝑛 𝐿𝐿𝑓𝑓 𝑥𝑥) − 0.5

𝑛𝑛
 

Correlation and Regression 
 
Correlation coefficient: 

 𝑙𝑙 = 1
𝑛𝑛−1

∑�𝑥𝑥−x̄ 
𝑆𝑆𝑥𝑥
� �𝑦𝑦−ȳ 

𝑆𝑆𝑦𝑦
� 

 

               𝑙𝑙 =
𝑛𝑛Σ𝑥𝑥𝑥𝑥 − (Σ𝑥𝑥)(Σ𝑥𝑥)

�𝑛𝑛Σ𝑥𝑥2 − (Σ𝑥𝑥)2�𝑛𝑛Σ𝑥𝑥2 − (Σ𝑥𝑥)2
 

 
Coefficient of determination: 𝑙𝑙2 
 
Equation of least-squares regression line: 
                     ŷ = 𝑙𝑙 + 𝑏𝑏𝑥𝑥 
 
Slope of least-squares regression line: 
 𝑏𝑏 = 𝑙𝑙 𝑆𝑆𝑦𝑦

𝑆𝑆𝑥𝑥
=  𝑛𝑛Σ𝑥𝑥𝑦𝑦−(Σ𝑥𝑥)(Σ𝑦𝑦)

𝑛𝑛Σ𝑥𝑥2−(Σ𝑥𝑥)2  

 
y-intercept of least-squares regression line: 
 𝑙𝑙 =  𝑥𝑥� − 𝑏𝑏�̅�𝑥 
 
Residual:      𝑥𝑥 − ŷ 
 
Probability 
 
Rule of Complements: 𝑃𝑃(𝐴𝐴𝐶𝐶) = 1 − 𝑃𝑃(𝐴𝐴) 
 
General Addition Rule:  
 𝑃𝑃(𝐴𝐴 𝐿𝐿𝑙𝑙 𝐵𝐵) =  𝑃𝑃(𝐴𝐴) + 𝑃𝑃(𝐵𝐵) − 𝑃𝑃(𝐴𝐴 𝑙𝑙𝑛𝑛𝑎𝑎 𝐵𝐵) 
 
Mutually Exclusive Events: 
𝑃𝑃(𝐴𝐴 𝐿𝐿𝑙𝑙 𝐵𝐵) =  𝑃𝑃(𝐴𝐴) + 𝑃𝑃(𝐵𝐵) 
 
Conditional Probability:   

𝑃𝑃(𝐵𝐵|𝐴𝐴) =
𝑃𝑃(𝐴𝐴 𝑙𝑙𝑛𝑛𝑎𝑎 𝐵𝐵)

𝑃𝑃(𝐴𝐴)
 

 
General Multiplication Rule:  
 𝑃𝑃(𝐴𝐴 𝑙𝑙𝑛𝑛𝑎𝑎 𝐵𝐵) = 𝑃𝑃(𝐴𝐴)𝑃𝑃(𝐵𝐵|𝐴𝐴) = 𝑃𝑃(𝐵𝐵)𝑃𝑃(𝐴𝐴|𝐵𝐵) 
 
Independent Events: 
𝑃𝑃(𝐴𝐴 𝑙𝑙𝑛𝑛𝑎𝑎 𝐵𝐵) = 𝑃𝑃(𝐴𝐴)𝑃𝑃(𝐵𝐵) 
 
Combination rule: n𝐶𝐶𝑛𝑛 = 𝑛𝑛!

𝑛𝑛!(𝑛𝑛−𝑛𝑛)!
 

 
Permutation rule: n𝑃𝑃𝑛𝑛 = 𝑛𝑛!

(𝑛𝑛−𝑛𝑛)!
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Discrete Probability 
 
Mean of a discrete probability distribution:   
𝜇𝜇 = Σ𝑥𝑥𝑃𝑃(𝑥𝑥) 
 
Variance of a discrete random variable: 
𝜎𝜎𝑋𝑋2 = Σ[(𝑥𝑥 − 𝜇𝜇𝑋𝑋)2 ∙ 𝑃𝑃(𝑥𝑥)] = Σ[𝑥𝑥2 ∙ 𝑃𝑃(𝑥𝑥)] − 𝜇𝜇𝑋𝑋2  
 
Standard deviation of a discrete random variable: 

𝜎𝜎𝑋𝑋 = �𝜎𝜎𝑋𝑋2 

 
Binomial probability distribution: 
𝑃𝑃(𝑥𝑥) = 𝐶𝐶𝑛𝑛,𝑥𝑥𝑝𝑝𝑥𝑥(1− 𝑝𝑝)𝑛𝑛−𝑥𝑥 
 
𝑥𝑥 = 𝑛𝑛𝑣𝑣𝑠𝑠𝑏𝑏𝑙𝑙𝑙𝑙 𝐿𝐿𝑓𝑓 𝑙𝑙𝑣𝑣𝐿𝐿𝐿𝐿𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙   
𝑝𝑝 = 𝑝𝑝𝑙𝑙𝐿𝐿𝑏𝑏𝑙𝑙𝑏𝑏𝐿𝐿𝑙𝑙𝐿𝐿𝑙𝑙𝑥𝑥 𝐿𝐿𝑓𝑓 𝑙𝑙𝑣𝑣𝐿𝐿𝐿𝐿𝑙𝑙𝑙𝑙𝑙𝑙 
 
Mean of a binomial random variable:  𝜇𝜇𝑋𝑋 = 𝑛𝑛𝑝𝑝 
Standard deviation of a binomial random variable: 
𝜎𝜎𝑋𝑋 = �𝑛𝑛𝑝𝑝(1 − 𝑝𝑝) 
 
 
Normal Distribution 
 
z-score:   𝑧𝑧 = 𝑥𝑥−𝜇𝜇

𝜎𝜎
 

 
Convert z-score to raw score:  𝑥𝑥 = 𝑧𝑧𝜎𝜎 + 𝜇𝜇 
 
Mean for a sample mean:  𝜇𝜇�̅�𝑥 = 𝜇𝜇 
Standard error:   

𝜎𝜎�̅�𝑥 =
𝜎𝜎
√𝑛𝑛

 

z-score for a sample mean:  𝑧𝑧 = �̅�𝑥−𝜇𝜇
𝜎𝜎𝑥𝑥�

 

Sample proportion:  �̂�𝑝 = 𝑥𝑥
𝑛𝑛

 

 
Mean of the sample proportion:  𝜇𝜇𝑝𝑝� = 𝑝𝑝 
Standard deviation of the sample proportion:  

 𝜎𝜎𝑝𝑝� = �𝑝𝑝(1−𝑝𝑝)
𝑛𝑛

 

 
z-score for a sample proportion: 

𝑧𝑧 =
�̂�𝑝 − 𝜇𝜇𝑝𝑝�
𝜎𝜎𝑝𝑝�

 

Confidence Intervals 
 
Confidence intervals for a mean: 

 
                          x̄ − 𝐸𝐸 < 𝜇𝜇 < x̄ + 𝐸𝐸 
 
When σ is known: 
 

Margin of Error: 𝐸𝐸 = 𝑧𝑧𝑐𝑐 ∙ 𝜎𝜎�̅�𝑥 
 
When σ is unknown: 
   

Margin of Error: 𝐸𝐸 = 𝑙𝑙𝑐𝑐 ∙ 𝑆𝑆�̅�𝑥  
 
Determining Sample Size: 
 

 𝑛𝑛 = �𝑧𝑧𝑐𝑐∙𝜎𝜎
𝐸𝐸
�
2
 

 
Confidence intervals for a proportion: 
 
  �̂�𝑝 − 𝐸𝐸 < 𝑝𝑝 < �̂�𝑝 + 𝐸𝐸 
 
Margin of Error: 𝐸𝐸 = 𝑧𝑧𝑐𝑐 ∙ 𝜎𝜎𝑝𝑝� 
 

Where: 𝜎𝜎𝑝𝑝� = �𝑝𝑝�(1−𝑝𝑝�)
𝑛𝑛

 

 
Sample Sizes for proportions: 

 𝑛𝑛 = �̂�𝑝(1 − �̂�𝑝) �𝑧𝑧𝑐𝑐
𝐸𝐸
�
2

 if a value for �̂�𝑝 is available 
 

 𝑛𝑛 = 0.25 �𝑧𝑧𝑐𝑐
𝐸𝐸
�
2

if no value for �̂�𝑝 is available 
 
Hypothesis Testing 
 

When σ is known: 𝑧𝑧 = �̅�𝑥−𝜇𝜇𝑥𝑥�
𝜎𝜎𝑥𝑥�

   

 

When σ is unknown: 𝑙𝑙 = �̅�𝑥−𝜇𝜇𝑥𝑥�
𝑆𝑆𝑥𝑥�

   
 

For a proportion: 𝑧𝑧 = 𝑝𝑝�−𝜇𝜇𝑝𝑝�
𝜎𝜎𝑝𝑝�

 

Where 𝜎𝜎𝑝𝑝� = �𝑝𝑝(1−𝑝𝑝)
𝑛𝑛

 


