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Introduction 
We will look to into problem like: 

1. Our pharmaceutical company has issued a new blood sugar drug, is it effective? 
Blood sugar before use Blood sugar after use 
80 70 
90 82 
75 60 
65 70 
72 70 
92 85 

 
 

2. Is there a correlation between price and sales 
 

price Sales 
1000 0 
500 3 
200 10 
100 20 
50 45 
30 50 

 
3. Is this sequence truly random 

 
74, 19, 83, 42, 57, 91, 36, 68, 15, 88 
 
 
 
 
 
 
 
 
 
 
 



Random variables and distributions 
Random variables – anything that is random. 

Distribution – the probability of the random variables 

Example 

1. Dice 

 

 

 

 

 

 

 

 

2. Toss a fair coin 10 times. Let the random variable be the number of heads that 
occur. 

 

 

 

 

 

 

 

 

 

 

 



Expectation and variance 
Expect 

For distribution: 

𝐸(𝑥) =  ∑ 𝑋 𝑃(𝑥) 

For sample 

𝐸(𝑥) =  
∑ 𝑥

𝑛
 

Variance 

For distribution: 

𝑉(𝑥) =  𝐸((𝑋 − 𝜇)2) = 𝐸(𝑋2) − 𝐸(𝑋)2 

For sample 

𝑉(𝑥) =  
∑(𝑥 − 𝜇)2

𝑛 − 1
 

 

Example 

1. Dice 

 

 

 

 

2. From a sample of 5 people, their weights were 60,65,64,80,70. Find the 
expectations and variance of weight. 

 

 

 



Normal distribution 
Equation: 

 

2 parameter 

𝜇 = 𝑚𝑒𝑎𝑛 

𝜎 = 𝑠𝑖𝑔𝑚𝑎(𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛) 

Normal curve: 

 

 

 

 

 

 

 

 

 

 

 

 



z-table 

 

 

 

 

 

 

 

 



Example 

1. Let mean and variance of normal distribution be 2 and 5 respectively. Find 
probability that the value be lower than 3. 

 

 

 

 

 

 

2. Let mean and variance of normal distribution be 3 and 2 respectively. Find 
probability that the value be higher than 4. 

 

 

 

 

 

 

3. Let mean and variance of normal distribution be 5 and 2 respectively. Find 
probability that the value be lower than 2. 

 

 

 

 

 

 

 

 



Student T distribution 

 

 

 



Example 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Chi-square distribution 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



F distribution 
10% 

 

 

 

 

 

 

 



5% 

 

 


