
17 – Confidence Intervals (unknown 𝜎)

Reference: [ES] 6.2
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𝒕𝒏−𝟏-Distribution

Student’s 𝒕𝒏−𝟏-distribution  is a family of symmetric curves fatter than the normal curve.

As sample size 𝑛 increases, it becomes 
more like the normal curve.
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Student’s 𝒕𝒏−𝟏-distribution  is a family of symmetric curves fatter than the normal curve.

As sample size 𝑛 increases, it becomes 
more like the normal curve.

𝑡25-distribution

Gosset wrote internal article “ The 
application of the law of error to work of 
the brewery” in 1904 for Guinness 
Brewery, on getting statistical results from 
small samples.

Gosset published externally under the 
pseudonym Student .



Confidence Interval of Mean with 𝜎 unknown (Facts)

The 𝒄-confidence interval for population mean 𝝁 
obtained from an SRS with sample mean ҧ𝑥 and 
sample sd  𝑠𝑥 is

ҧ𝑥 − 𝐸 < 𝜇 < ҧ𝑥 + 𝐸

with margin of error

𝐸 = 𝑡𝑐,𝑛−1
𝑠𝑥

𝑛

when the following conditions are met:
- 10% Condition:  𝑁 ≥ 10𝑛.
- Approx. normal:  Pop. distribution is normal or 

𝑛 ≥ 30.
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Example 1.
Construct a 95% confidence interval for mean NOX 
exhaust level in all US cars given a sample of 40 
readings with mean 1.268 and sample sd  0.333.

Compute 𝑡𝑐,𝑛−1 as qt((1-c)/2, df = n -1) in R.
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Example 1.
Construct a 95% confidence interval for mean NOX 
exhaust level in all US cars given a sample of 40 
readings with mean 1.268 and sample sd  0.333.
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Answer.
𝑁 ≥ 10 ⋅ 40 and 𝑛 ≥ 30 so we can proceed.
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0.333

40
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Conclusion:  We are 95% confident that the true 
mean NOX exhaust level is between 1.161 and 
1.375.
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