
 

 

Answer on Question #59009 – Math – Statistics and Probability 

Question 

When a customer places an order with Candy,s on-line supermarket, a computerized accounting 

information system automatically checks to see if the customer has exceeded his or her credit 

limit. Past records indicate that the probability of customers exceeding their credit limit is 0.05. 

Suppose that on a given day 20 customers places orders. 

1. What are the mean and standard deviation of the numbers of customers exceeding their credit 

limits? 

2. What is the probability that zero customers will exceed their limits? 

3. What is the probability that one customer will exceed his or her limit? 

4. What is the probability that at least two customers will exceed their limits? 

Solution 

In this problem we have the binomial distribution with the next parameters: 𝑛 = 20, 𝑝 = 0.05,

𝑞 = 1 − 𝑝 = 0.95. Let 𝜉 be the number of customers exceeding their credit limits.  

1. 𝐸𝜉 = 𝑛𝑝 = 20 ∙ 0.05 = 1; 𝜎𝜉 = √𝑛𝑝𝑞 = √20 ∙ 0.05 ∙ 0.95 ≈ 0.97.  

2. Since 𝑝 = 0.05 < 0.1; 𝑛𝑝 = 1 < 10, we can use the approximation of Poisson. We have: 

𝑃{𝜉 = 𝑘} ≈
(𝑛𝑝)𝑘

𝑘!
𝑒−𝑛𝑝 =

1

𝑘!
𝑒−1. Then 𝑃{𝜉 = 0} ≈

1

0!
𝑒−1 =

1

𝑒
≈ 0.368. 

3. 𝑃{𝜉 = 1} ≈
1

1!
𝑒−1 =

1

𝑒
≈ 0.368. 

4. 𝑃{𝜉 ≥ 2} = 1 − 𝑃{𝜉 < 2} = 1 − (𝑃{𝜉 = 0} + 𝑃{𝜉 = 1}) = 1 − (0.368 + 0.368) = 0.264.  

Answer: 

1. 1;  0.97. 

2. 0.368. 

3. 0.368. 

4. 0.264. 
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