
Estimation 
 
What is an estimate? 
 
     An estimate is a measure taken from a sample that approximates  a population parameter 
𝜇𝜇,𝑝𝑝,𝜎𝜎2,𝜎𝜎 . Population parameters are also known as true values from a population. If we were 
to conduct a census of population size 𝑁𝑁, we would be able to determine the exact values for 
the following.  
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Why do we need to conduct an estimate when we can always take a census? 
 
    We can’t always take a census. In fact we rarely conduct a census as it is too time consuming 
and too expensive. This is why we need to approximate population parameter with point 
estimates �̅�𝑥, �̅�𝑝,𝑠𝑠2, 𝑠𝑠. These point estimates are also known as statistics and they come from a 
sample of sample size 𝑛𝑛. 



 
 
 
 

Sample Mean 
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Sample Variance 
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Sample Standard Deviation 
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Confidence Intervals aka Interval Estimates 
 

     An interval estimate can also be determined to provide a range of values in which a statistic 
can approximate a population (true) parameter. 
 

Estimate a True Proportion 
 
 

p� − E < p < p� + E 
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The z Distribution 
 
 

 



 
 

 
 

 
 
 



 
 
 



Fast Food Order Accuracy 
In a study of fast food order accuracy, Mickey D’s had 28 orders that were not accurate out of 
402 orders. Use the 99% confidence level to estimate the true proportion of orders that are not 
accurate. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



TI-83 or TI-84 Plus Confidence Interval 
 
1. Press STAT then select TESTS in the top menu. 
2. Select 1-PropZint in the menu and press ENTER. 
3. Enter the number of successes x, number of observations n, and the Confidence Level (C-
level). 
4. Select Calculate and press ENTER. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Medical Malpractice Lawsuits 
In a study of 1300 randomly selected medically malpractice lawsuits, it was found that 835 were 
dropped or dismissed. Construct a 95% confidence interval estimating the true proportion of 
lawsuits that are dropped or dismissed. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



TI-83 or TI-84 Plus Confidence Interval 
 
1. Press STAT then select TESTS in the top menu. 
2. Select 1-PropZint in the menu and press ENTER. 
3. Enter the number of successes x, number of observations n, and the Confidence Level (C-
level). 
4. Select Calculate and press ENTER. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



Smoking 
In a program designed to help people to stop smoking, 200 patients were given sustained care in 
with 85.5% were no longer smoking and were biochemically confirmed. Use the 90% confidence 
level to estimate the true proportion of people who receive sustained care who will stop smoking. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



TI-83 or TI-84 Plus Confidence Interval 
 
1. Press STAT then select TESTS in the top menu. 
2. Select 1-PropZint in the menu and press ENTER. 
3. Enter the number of successes x, number of observations n, and the Confidence Level (C-
level). 
4. Select Calculate and press ENTER. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Astrology 
A Sociologist gives a survey to 500 people on whether they believe in Astrology and finds that 
38.2% indicate that they do. Use the 95% confidence level to estimate the true proportion of 
people who believe in Astrology. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



TI-83 or TI-84 Plus Confidence Interval 
 
1. Press STAT then select TESTS in the top menu. 
2. Select 1-PropZint in the menu and press ENTER. 
3. Enter the number of successes x, number of observations n, and the Confidence Level (C-
level). 
4. Select Calculate and press ENTER. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Estimate a True Mean 
 
 

x� − E < μ < x� + E 
 
 

𝐸𝐸 = 𝑧𝑧𝛼𝛼
2�
𝜎𝜎
√𝑛𝑛

    𝜎𝜎 known or 𝒏𝒏 > 𝟑𝟑𝟑𝟑 large Sample 
 

 
The z Distribution 

 

 
 
 



 
 
 

 
 

 



 
 
 



Years In College 
A sample of 600 College students indicated it took them a mean of 6.5 years with a standard 
deviation of 1.8 years to earn a bachelor’s degree. Use the 99% confidence level to estimate the 
true mean years it takes to earn a bachelor’s degree. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



TI-83 or TI-84 Plus Confidence Interval 
 
1. Press STAT then select TESTS in the top menu. 
2. Select Zinterval in the menu and select STATS. 
3. Enter the the standard deviation (𝜎𝜎 𝑜𝑜𝑜𝑜 𝑠𝑠), the sample mean �̅�𝑥, sample size 𝑛𝑛, Confidence 
Level (C-Level).  
4. Select Calculate and press ENTER. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Celebrity Net Worth 
A sample of 65 celebrity’s were surveyed and reported a mean net worth of 200 Million Dollars 
with a standard deviation of 28.5 million dollars. Use the 95% confidence level to estimate the 
true mean net worth of a celebrity.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



TI-83 or TI-84 Plus Confidence Interval 
 
1. Press STAT then select TESTS in the top menu. 
2. Select Zinterval in the menu and select STATS. 
3. Enter the the standard deviation (𝜎𝜎 𝑜𝑜𝑜𝑜 𝑠𝑠), the sample mean �̅�𝑥, sample size 𝑛𝑛, Confidence 
Level (C-Level).  
4. Select Calculate and press ENTER. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



IQ of Attorney’s 
A survey of 120 Attorney’s report a mean IQ score of 108.6 with a standard deviation of 12.5. Use 
the 90% confidence level to estimate the true mean IQ score for an attorney. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



TI-83 or TI-84 Plus Confidence Interval 
 
1. Press STAT then select TESTS in the top menu. 
2. Select Zinterval in the menu and select STATS. 
3. Enter the the standard deviation (𝜎𝜎 𝑜𝑜𝑜𝑜 𝑠𝑠), the sample mean �̅�𝑥, sample size 𝑛𝑛, Confidence 
Level (C-Level).  
4. Select Calculate and press ENTER. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Estimate a True Mean for a small sample 𝒏𝒏 ≤ 𝟑𝟑𝟑𝟑 
 
 

x� − E < μ < x� + E 
 
 

𝐸𝐸 = 𝑡𝑡𝛼𝛼
2�

𝑠𝑠
√𝑛𝑛

    𝜎𝜎 unknown or 𝒏𝒏 ≤ 𝟑𝟑𝟑𝟑 
 

 
The t Distribution aka Student’s Distribution 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 

 
 

 



 
 

 
 



Years In College 
A sample of 25 College students indicated it took them a mean of 6.8 years with a standard 
deviation of 0.9 years to earn a bachelor’s degree. Use the 99% confidence level to estimate the 
true mean years it takes to earn a bachelor’s degree. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 



TI-83 or TI-84 Plus Confidence Interval 
 
1. Press STAT then select TESTS in the top menu. 
2. Select Tinterval in the menu and select STATS. 
3. Enter the the standard deviation (𝜎𝜎 𝑜𝑜𝑜𝑜 𝑠𝑠), the sample mean �̅�𝑥, sample size 𝑛𝑛, Confidence 
Level (C-Level).  
4. Select Calculate and press ENTER. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Insomnia Treatment 
A clinical trial was conducted to test the effectiveness of a drug on insomnia patients that had a 
mean wake time of 108.6 minutes without the drug. A sample of 18 insomnia patients who took 
the drug reported a mean wake time of 96.2 minutes with a standard deviation of 43.6 minutes. 
Use the 95% confidence level to estimate the true mean wake time.  

 
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 



TI-83 or TI-84 Plus Confidence Interval 
 
1. Press STAT then select TESTS in the top menu. 
2. Select Tinterval in the menu and select STATS. 
3. Enter the the standard deviation (𝜎𝜎 𝑜𝑜𝑜𝑜 𝑠𝑠), the sample mean �̅�𝑥, sample size 𝑛𝑛, Confidence 
Level (C-Level).  
4. Select Calculate and press ENTER. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Age of Male College Students 
A survey of 25 male college students report a mean age of 26.6 years with a standard deviation 
of 3.8 years. Use the 90% confidence level to estimate the true mean age of male college 
students.  

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 



TI-83 or TI-84 Plus Confidence Interval 
 
1. Press STAT then select TESTS in the top menu. 
2. Select Tinterval in the menu and select STATS. 
3. Enter the the standard deviation (𝜎𝜎 𝑜𝑜𝑜𝑜 𝑠𝑠), the sample mean �̅�𝑥, sample size 𝑛𝑛, Confidence 
Level (C-Level).  
4. Select Calculate and press ENTER. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Estimate a True Variance 
 
 

(n − 1)s2

χR2
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The Chi Square Distribution  𝝌𝝌𝟐𝟐 
 

 
 
 
 
 
 
 
 

 
 
 
 



 
 

 
 
 
 
 

 
 

 



 
 
 

 



Estimate a True Standard Deviation 
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The Chi Square Distribution  𝝌𝝌𝟐𝟐 
 
 

 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

 
 
 

 
 
 
 



 
 
 
 



Years In College 
A sample of 25 College students indicated it took them a mean of 6.8 years with a standard 
deviation of 0.9 years to earn a bachelor’s degree.  
1. Use the 99% confidence level to estimate the true variance in years it takes to earn a bachelor’s 
degree. 
2. Use the 99% confidence level to estimate the true standard deviation in years it takes to earn 
a bachelor’s degree. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Insomnia Treatment 
A clinical trial was conducted to test the effectiveness of a drug on insomnia patients that had a 
mean wake time of 108.6 minutes without the drug. A sample of 18 insomnia patients who took 
the drug reported a mean wake time of 96.2 minutes with a standard deviation of 43.6 minutes. 
1. Use the 95% confidence level to estimate the true variance for wake time.  
2. Use the 95% confidence level to estimate the standard deviation for wake time.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



Age of Male College Students 
A survey of 25 male college students report a mean age of 26.6 years with a standard deviation 
of 3.8 years.  
1. Use the 90% confidence level to estimate the true variance for age of male college students.  
2. Use the 90% confidence level to estimate the true standard deviation for age of male college 
students. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 



Estimating the Sample Size n 
 

     When conducting a new study to estimate a population parameter it is ideal to first 
determine the minimal sample size n needed for the study.  In order to do that, you can use the 
following formula. 
 
Estimate 𝑛𝑛 
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Lefties 
A new study to estimate the true proportion of people who are left handed in California is going 
to be conducted using the 90% confidence level.  
1. Estimate the sample size needed to be within a margin of error of 2%, if the sample proportion 
from a prior study is 9.5%. 
2. Estimate the sample size needed to be within a margin of error of 2%, if the sample proportion 
from a prior study is unknown. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Social Media Gaming App 
You are developing a new Social Media Gaming App to be advertised on Facebook and will be 
conducting a survey using the 95% confidence level to determine the true proportion that favor 
the app. 
1. Estimate the sample size needed to be withing a margin of error of 3% for the new survey, if 
the past version of the Social Media Gaming App had a 52% favorable opinion. 
2. Estimate the sample size needed to be withing a margin of error of 3% for the new survey, if 
the past version of the Social Media Gaming App is unknown.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Female College Students 
A new study on the mean age of female college students is to be conducted using the 99% 
confidence level. Estimate the sample size needed for the new study to be withing a margin of 
error of 0.5 years while having a standard deviation of 12.2 years from a past study.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



IQ of College Professors 
A new study on the mean IQ Score of College Professors is to be conducted using the 95% 
confidence level. Estimate the sample size needed to be withing a margin of error of 2.5 IQ points 
while using a standard deviation of 15 points.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Years In College 
A new study on the mean number of years to obtain a Bachelor’s Degree is to be conducted using 
the 90% confidence level. Estimate the sample size needed to be within a margin of error of  0.8 
years while using a standard deviation of 1.8 years.  
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