
Chapter 8
Interval Estimation





CASE 1: MEAN (𝝈 − 𝑲𝒏𝒐𝒘𝒏)
Example: A simple random sample of 50 items from a population 
with standard  deviation 6 results in a sample mean of 32.
(a) Construct a 90% confidence interval for the population mean.
𝒏 = 𝟓𝟎, 𝝈 = 𝟔, 𝜶 = 𝟏𝟎% = 𝟎. 𝟏

𝜶
Step 1: = 𝟎. 𝟎𝟓

𝟐

Step 2: 𝒁𝟎.𝟎𝟓 =
𝟏.𝟔𝟒+𝟏.𝟔𝟓

𝟐
𝝈

𝒏
C.I: ഥ𝑿 − 𝒁 , ഥ𝑿 +𝒁

𝟔 𝟔𝝈

𝒏 𝟓𝟎 𝟓𝟎

= 𝟏. 𝟔𝟒𝟓

= 𝟑𝟐− 𝟏.𝟔𝟒𝟓 ,𝟑𝟐 + 𝟏.𝟔𝟒𝟓 = 𝟑𝟎. 𝟔, 𝟑𝟑.𝟒

(b) Construct a 95% confidence interval for the population mean.
𝒏 = 𝟓𝟎, 𝝈 = 𝟔, 𝜶 = 𝟓% = 𝟎. 𝟎𝟓

𝜶
Step 1: = 𝟎. 𝟎𝟐𝟓

𝟐

Step 2: 𝒁𝟎.𝟎𝟐𝟓 = 𝟏. 𝟗𝟔
𝝈

𝒏
C.I: ഥ𝑿 − 𝒁 , ഥ𝑿 +𝒁

𝝈

𝒏
= 𝟑𝟐− 𝟏.𝟗𝟔

𝟔

𝟓𝟎
,𝟑𝟐+ 𝟏.𝟗𝟔

𝟔

𝟓𝟎
= 𝟑𝟎. 𝟑𝟒, 𝟑𝟑.𝟔𝟔



(c) Construct a 99% confidence interval for the population
mean.
𝒏 = 𝟓𝟎, 𝝈 = 𝟔, 𝜶 = 𝟏% = 𝟎. 𝟎𝟏

𝜶
Step 1: = 𝟎.𝟎𝟎𝟓

𝟐

Step 2: 𝒁𝟎.𝟎𝟎𝟓 =
𝟐.𝟓𝟕+𝟐.𝟓𝟖

𝟐
𝝈

𝒏
C.I: ഥ𝑿 − 𝒁 , ഥ𝑿 +𝒁

𝟔 𝟔𝝈

𝒏 𝟓𝟎 𝟓𝟎

= 𝟐. 𝟓𝟕𝟓

= 𝟑𝟐− 𝟐.𝟓𝟕𝟓 ,𝟑𝟐 + 𝟐.𝟓𝟕𝟓 = 𝟐𝟗. 𝟖𝟐, 𝟑𝟒.𝟏𝟗

(d) What is the margin of error in each case a, b, c?
𝟔

𝟓𝟎
= 𝟏.𝟑𝟗𝟓𝟖

𝟔
= 𝟏. 𝟔𝟔𝟑𝟏

𝑴𝑬(𝒂)  = 𝟏.𝟔𝟒𝟓

𝑴𝑬(𝒃)  = 𝟏.𝟗𝟔

𝑴𝑬(𝒄) = 𝟐.𝟓𝟕𝟓

𝟓𝟎
𝟔

𝟓𝟎
= 𝟐.𝟏𝟖𝟓

(e) How large a sample is needed if the desired margin of error is 0.5 for the  
confidence interval of 90%?

𝒏 =
𝒁𝝈

𝑬

𝟐

=
(𝟏.𝟔𝟒𝟓)(𝟔)

𝟎.𝟓

𝟐

= 𝟑𝟖𝟗.𝟔𝟔𝟕𝟔~𝟑𝟗𝟎



CASE 2: MEAN (𝝈 − 𝑼𝒏𝒌𝒏𝒐𝒘𝒏)
Example: A simple random sample of 24 provided as a sample 
mean of 22.5 and  a sample standard deviation of 4.4;
(a) Construct a 90% confidence interval for the population mean.
𝒏 = 𝟐𝟒, 𝑿 = 𝟐𝟐. 𝟓, 𝒔 = 𝟒. 𝟒, 𝜶 = 𝟏𝟎% = 𝟎. 𝟏

𝜶
Step 1: = 𝟎.𝟎𝟓

𝟐

Step 2: 𝒕𝟎.𝟎𝟓,𝟐𝟑 = 𝟏. 𝟕𝟏𝟒
𝒔

𝒏
C.I: ഥ𝑿 − 𝒕 , ഥ𝑿 + 𝒕

𝒔 𝟒.𝟒 𝟒.𝟒

𝒏 𝟐𝟒 𝟐𝟒
= 𝟐𝟐.𝟓 − 𝟏.𝟕𝟏𝟒 , 𝟐𝟐.𝟓 + 𝟏.𝟕𝟏𝟒 = 𝟐𝟎. 𝟗𝟔, 𝟐𝟒.𝟎𝟑𝟗

(b) Construct a 95% confidence interval for the population mean.
𝒏 = 𝟐𝟒, 𝑿 = 𝟐𝟐. 𝟓, 𝒔 = 𝟒. 𝟒, 𝜶 = 𝟓% = 𝟎. 𝟎𝟓

𝜶
Step 1: = 𝟎.𝟎𝟐𝟓

𝟐

Step 2: 𝒕𝟎.𝟎𝟐𝟓,𝟐𝟑 = 𝟐. 𝟎𝟔𝟗
𝒔

𝒏
C.I: ഥ𝑿 − 𝒕 , ഥ𝑿 +𝒕

𝒔

𝒏
= 𝟐𝟐.𝟓 − 𝟐.𝟎𝟔𝟗

𝟒.𝟒

𝟐𝟒
, 𝟐𝟐.𝟓 + 𝟐.𝟎𝟔𝟗

𝟒.𝟒

𝟐𝟒
= 𝟐𝟎. 𝟔𝟒, 𝟐𝟒.𝟑𝟓



(c) Construct a 99% confidence interval for the population
mean.
𝒏 = 𝟐𝟒, 𝑿 = 𝟐𝟐. 𝟓, 𝒔 = 𝟒. 𝟒, 𝜶 = 𝟏% = 𝟎. 𝟎𝟏

𝜶
Step 1: = 𝟎.𝟎𝟎𝟓

𝟐

Step 2: 𝒕𝟎.𝟎𝟎𝟓,𝟐𝟑 = 𝟐. 𝟖𝟎𝟕
𝒔

𝒏
C.I: ഥ𝑿 − 𝒕 , ഥ𝑿 + 𝒕

𝒔 𝟒.𝟒 𝟒.𝟒

𝒏 𝟐𝟒 𝟐𝟒
= 𝟐𝟐.𝟓 − 𝟐.𝟖𝟎𝟕 , 𝟐𝟐.𝟓 + 𝟐.𝟖𝟎𝟕 = 𝟏𝟗.𝟗𝟕,𝟐𝟓.𝟎𝟐

(d) What is the margin of error in each case a, b, c?

𝑴𝑬(𝒂) = 𝟏.𝟕𝟏𝟒
𝟒.𝟒

= 𝟏.𝟓𝟑𝟗𝟒

𝑴𝑬(𝒃) = 𝟐.𝟎𝟔𝟗

𝟐𝟒
𝟒.𝟒

= 𝟏.𝟖𝟓𝟖𝟑

𝑴𝑬(𝒄) = 𝟐.𝟖𝟎𝟕

𝟐𝟒
𝟒.𝟒

𝟐𝟒
= 𝟐. 𝟓𝟐𝟏𝟏



CASE 3: PROPORTION
Example: In a sample of 162 companies, 104 reported profits that beat the prior
estimates, 29 reported profits that matched the prior estimates, 29 reported
profits that fell short of the prior estimates.

(a) Produce a point estimate for the proportion of companies that fell short of  
estimates.

𝟐𝟗

𝟏𝟔𝟐
= 𝟎. 𝟏𝟕𝟗 = ෝ𝒑

(b) Calculate the margin of error for a confidence interval of %95.
𝒏 = 𝟏𝟔𝟐, 𝜶 = 𝟓% = 𝟎. 𝟎𝟓

𝜶
Step 1: = 𝟎. 𝟎𝟐𝟓

𝟐

Step 2: 𝒁𝟎.0𝟐𝟓 = 𝟏. 𝟗𝟔

ෝ𝒑 (𝟏 − 𝒑ෝ𝒑)𝑴𝑬 = 𝒁 = 𝟏.𝟗𝟔
𝟎. 𝟏𝟕𝟗 𝟏 − 𝟎. 𝟏𝟕𝟗

𝒏 𝟏𝟔𝟐
= 𝟎.𝟎𝟓𝟗

(c) Construct a %95 confidence interval for the companies which fell short of the  
prior estimates.
C.I: ෝ𝒑 − 𝑴𝑬, ෝ𝒑 + 𝑴𝑬 = 𝟎.𝟏𝟕𝟗− 𝟎.𝟎𝟓𝟗,𝟎.𝟏𝟕𝟗+ 𝟎.𝟎𝟓𝟗 = (𝟎. 𝟏𝟐, 𝟎.𝟐𝟑𝟖)


