
R：Statistical 
Programming Methods
R：程式、機率與統計



Sampling Distribution 



Exploring the data distribution

• A grouping of data into mutually exclusive classes showing the number of 
observations
• Frequency Table

• Percentiles and Box plot

• Histogram

• Density Plot

• As opposed to the histogram, the density plot can smooth out the distribution of 
values and reduce the noise
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Probability Distribution 機率分布

• A listing of all outcomes of an experiment and the probability associated 
with each outcome. 

• The probability of a particular outcome is between 0 and 1 inclusive. 

• The outcomes are mutually exclusive events. 

• The list is exhaustive. The sum of the probabilities of the various events is 
equal to 1. 
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Random Variables 隨機變數

• A quantity resulting from an experiment that, by chance, can assume 
different values. 

• Discrete Random Variables 離散隨機變數
• The numbers of heads appearing when a coin is tossed 3 times

• The number of students earning an A in the class

• Continuous Random Variables 連續隨機變數
• The times of commercial flight between Taiwan and Hong Kong

• The length of each song on an album
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The Normal Distribution 常態分布

• Belongs to the family of continuous probability distributions

• The normal equation for  

• Where x is the normal random variable, σ is the standard deviation, and μ is the mean

• The normal equation is the probability density function for the normal 
distribution
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Normal Distribution

Also: 

Mean = median = mode

1σ away ~ 68%

2σ away ~ 95%

3σ away ~ 99.7%

Symmetry (50% of values to the left, 
50% to the right)
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Importance of Normal Distribution

• Many things tend to approximately follow the normal distribution.
• Central Limit Theorem 中央極限定理

• Normally distributed populations and samples allow us to use 
parametric tests (有母數分析方法)which are:
• Simple to use and to interpret

• Statistically powerful
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Standard Normal Distribution

• Special case of the normal distribution, where μ = 0, and σ = 1

• The shaded area represents the probability 
of an event occurring under the standard 
normal population. 

• For example: 
• If we picked a random number from a 

population with mean of 0 and standard 
deviation of 1, what is the probability of 
that number being LESS than 2?

• Calculus

• Z-tables

• Software

p(z < 2)
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Using Z-tables

• The probability of 𝑋 between 𝑎 and 𝑏

The probability of 𝑧 less than 2
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Z-tables

• Only works if mean is 0 and standard deviation is 1
• So only for the standard normal distribution

• To work for any normal distribution we need to use a 
conversion formula:

• 𝑍 =
𝑋 −𝜇

𝜎


