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Confidence Intervals: 

 

Based on a sample, calculate the interval of values in which the population parameter (mean, 

proportion, standard deviation) may lie with a degree of certainty. This degree of certainty (level of 

confidence) is given as a percentage or the equivalent decimal.  

The most used confidence intervals are  80%, 90%, 95%, 98%  𝑎𝑛𝑑  99%. 
 

The population parameter lies in between the sample point estimate plus or minus an error: 

𝑆𝑎𝑚𝑝𝑙𝑒 𝑝𝑜𝑖𝑛𝑡 𝑒𝑠𝑡𝑖𝑚𝑎𝑡𝑒 േ 𝐸𝑟𝑟𝑜𝑟 

 

 The three confidence intervals in STA2023: 

 

1. Confidence Interval for the population mean, population standard deviation σ,  known. 

𝑥̅ േ 𝐸𝑟𝑟𝑜𝑟                   

𝑥̅ േ 𝑧஑/ଶ ⋅
σ

√𝑛
 

2. Confidence Interval for the population mean, population standard deviation σ,  unknown. Use the 

sample standard deviation (for a normal distributed variable), use the 𝑡 𝑑𝑖𝑠𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑜𝑛. 

 

𝑥̅ േ 𝑡஑/ଶ ⋅
s

√𝑛
 

 

3. Confidence Interval for the population proportion: 

𝑝̂ േ 𝑧஑/ଶ ⋅ ට
௣ො⋅௤ො

௡
                   where     𝑞ො ൌ 1 െ 𝑝̂ 

 

 

 

 

 

 

 

 

 

Sample size for means: 

 

𝑛 ൌ ቀ
𝑧஑/ଶ ⋅ σ

𝐸
ቁ
ଶ

 

Sample size por proportions: 

 

𝑛 ൌ 𝑝̂ ⋅ 𝑞ො ቀ
𝑧஑/ଶ

𝐸
ቁ
ଶ

 

If  𝑝̂  unknown, use 0.5 



 

Critical values, 𝒁𝛂/𝟐:  

90%,   𝑍α/2 ൌ 1.645          95%,    𝑍α/2 ൌ 1.960         98%, 𝑍α/2 ൌ 2.326        99%, 𝑍α/2 ൌ 2.576 

 

T-Critical values: 

See complete table at the end of this document.  

Degrees of freedom, 𝑑𝑓 ൌ  𝑛 –  1 where 𝑛 is the sample size. 

 

 

1. Examples 1: Z-Test for mean (sigma known) 

 

The lengths, in inches, of adult corn snakes are normally distributed with a population standard 

deviation of 8 inches and an unknown population mean.  A random sample of 25 snakes is taken 

and results in a sample mean of 58 inches. Find a 99% confidence interval estimate for the 

population mean. 

 

𝑥̅ േ 𝑧஑/ଶ ⋅
஢

√௡
                    58 േ 2.576 ⋅

଼

√ଶହ
               58 േ 4.1216   

 

 by subtracting and adding 𝐸 ൌ  4.1216,    yields the 99% Conf Interval:   ሺ53.88, 62.12ሻ 

 

Interpretation: 

We can estimate with 99% confidence that the true population mean length of adult corn snakes 

is between 53.88 and 62.12 inches. 

 



2. Example 2: T-Test for mean, sample standard deviation known: 

The commute times for workers in a city are normally distributed with an unknown population 

mean and standard deviation. 

If a random sample of 20 workers is taken and results in a sample mean of 21 minutes and 

sample standard deviation of 6 minutes, find a 95% confidence interval estimate for the 

population mean using the Student's t-distribution. 

 

Find the margin of error, for a 95% confidence interval estimate for the population mean using 

the student’s t-distribution. By the table, for 𝑛 ൌ 20, 𝑑𝑓 ൌ 19: 𝑡ఈ/ଶ ൌ 2.093   

𝑥̅ േ 𝑡஑/ଶ ⋅
ୱ

√௡
          

21 േ 2.81   
by subtracting and adding E, yields the 95% Confidence interval:   (18.19, 23.81ሻ   𝑜𝑟   18.19 ൏  𝜇 ൏
 23.81       

3. Example 3: 1-Proportion Z-Test. 

Emma wants to estimate the percentage of people who use public transportation in a city. She 

surveys 140 individuals and finds that 62 use public transportation. Find the confidence interval 

for the population proportion with a 99% confidence level. 

Answer: This a proportion interval. Find 𝑝̂  first: 

 

𝑝̂ ൌ ௫

௡
ൌ ଺ଶ

ଵସ଴
ൌ 0.4429      and     𝑞ො ൌ 1 െ 𝑝̂          Therefore,    𝑞ො ൌ 1 െ 0.4429 ൌ  0.5571        

𝑝̂ േ 𝑧஑/ଶ ⋅ ට
௣ො⋅௤ො

௡
             substituting values, becomes: 

 



0.4429 േ 2.576 ⋅ ට଴.ସସଶଽ ୶ ଴.ହହ଻ଵ

ଵସ଴
               

0.4429 േ 0.1081 

0.335 ൏ p ൏   0.551 

 

4. Example 4: Sample size for proportion: 

Suppose a clothing store wants to determine the current percentage of customers who are over 

the age of forty. 

How many customers should the company survey in order to be 90% confident that the 

estimated (sample) proportion is within 4 percentage points of the true population proportion of 

customers who are over the age of forty? 

Answer: Sample size por proportions: 

 

𝑛 ൌ 𝑝̂ ⋅ 𝑞ො ቀ
௭ಉ/మ

ா
ቁ
ଶ

       since 𝑝̂   is unknown (some times researchers used a previous study result, 

that is the case in which  𝑝̂ is known; otherwise, like in this case, use 0.5; the 𝑧஑/ଶ = 1.645  for a 

90% CI,  4% as decimal, 𝐸 ൌ  0.04;  substituting values: 

𝑛 ൌ 0.5 ⋅ 0.5 ൬
1.645
0.04

൰
ଶ

 ൌ  422.81  ൌ  423 

 

 

 

 

 

 

 

 

 

 


