
 

 

Answer on Question #51525 – Math – Statistics and Probability 

Question 

The average monthly electric bill of a random sample of 100 residents of a city is $90 with a 

standard deviation $24. Construct a 90% confidence interval for the mean monthly electric bill of 

all residents. 

Solution 

We have  𝑛 = 100; 𝑥̅ = 90;  𝜎 = 24; 1 − 𝛼 = 0.9 ⇒ 𝛼 = 0.1.  

Using the Student,s table we find 𝑡(𝛼, 𝑛 − 1) = 𝑡(0.1, 99) = 1.6604.  

Since 𝜎 = √
1

𝑛
∑ (𝑥𝑗 − 𝑥̅)

2𝑛
𝑗=1 = 24 then 

 ∑ (𝑥𝑗 − 𝑥̅)
2𝑛

𝑗=1 = 576 ∙ 100 = 57600 and “corrected” standard deviation is equal to 

𝑠 = √
1

𝑛−1
∑ (𝑥𝑗 − 𝑥̅)

2𝑛
𝑗=1 = √

57600

99
≈ 24.12.  

The required confidence interval has the following form: 

 𝑥̅ − 𝑡(𝛼, 𝑛 − 1)
𝑠

√𝑛
< 𝑎 < 𝑥̅ + 𝑡(𝛼, 𝑛 − 1)

𝑠

√𝑛
⇔ 𝑎 ∈ (90 − 1.6604 ∙

24.12

10
;  90 + 1.6604 ∙

24.12

10
)  

⇔ 𝑎 ∈ (85.995; 94.005).  

Answer: (85.995; 94.005).  
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