Estimating population proportion, mean and standard deviation

1. Estimating population proportion
-Sample proportion 
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 is the best point estimate of the population proportion 
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-Assumptions

a) Sample is a simple random sample

b) Condition for Binomial distribution is satisfied
c) Normal distribution can be used to approximate the distribution of sample proportions 
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-Estimator

Formula or process for using sample data to estimate a population parameter


-Estimate

Specific value or range of values used to approximate a population parameter


-Point estimate



Single value used to approximate population parameter


-Confidence of intervals (CI)

A range or an interval of values used to estimate the true value of a population parameter


-Degree of confidence

Tells us percentage of times that confidence interval actually does contain the population parameter. Most frequently used degree of confidence is 90%, 95%, 98% and 99%

The value 
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 is complement of degree of confidence
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-Critical values

Standard Z scores that can be used to distinguish between sample statistics that are likely to occur and those that are unlikely
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 is critical value that is a z scores with the property that it separates an area 
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 in the right tail of standard normal distribution


-Margin of Error (E)

Max likely difference between the observed sample proportion 
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and population proportion 
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-Setting up Confidence Interval
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-Interpreting confidence interval

We are 90%, 95%, 98%, or 99% confident that the interval from xx to xx actually does contain the true value proportion 
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It should not interpret as 
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is between xx and xx

Examples)

1.Case studies showed that out of 10,351 convicts who escaped from U.S. prisons, only 7867 were recaptured. Find 95% confidence interval estimate of the percentage of convicts who are recaptured.

	n(number of sample)
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	Degree of Confidence
	

	Critical Value (z(/2or t(/2)
	

	Margin of Error (E)


	

	Confidence Interval
	

	Interpretation of confidence interval.


	

	Graph


	


2. When Mendel conducted his famous genetics experiments with peas, one sample of offspring consisted of 428 green peas and 152 yellow peas.  Find a 95% confidence interval estimate of the percentage of yellow peas and interpret the result.
3. The tobacco industry closely monitors all surveys that involve smoking. One survey showed that among 785 randomly selected subjects who completed four years college, 18.3% smoke.
a) Construct the 98% confidence interval for the true percentage of smokers among all people who completed four years of college and interpret the result
b) Based on result a), does the smoking rate for those with fours of college appear to be substantially different than 27% rate for general population?

2. Estimating population mean 

(
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 is known)
-Sample mean 
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 is the best point estimate of the population mean 
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-Assumptions

a) Sample is a simple random sample

b) 
[image: image23.wmf]30

>

n

 and
[image: image24.wmf]s

 is known

c) sample is from a normally distributed population

-Estimator

Formula or process for using sample data to estimate a population parameter


-Estimate

Specific value or range of values used to approximate a population parameter


-Point estimate



Single value used to approximate population parameter


-Confidence of intervals (CI)

A range or an interval of values used to estimate the true value of a population parameter


-Degree of confidence

Tells us percentage of times that confidence interval actually does contain the population parameter. Most frequently used degree of confidence is 90%, 95%, 98% and 99%

The value 
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 is complement of degree of confidence
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-Critical values

Standard z scores that can be used to distinguish between sample statistics that are likely to occur and those that are unlikely
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 is critical value that is a z scores with the property that it separates an area 
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 in the right tail of standard normal distribution


-Margin of Error (E)

Max likely difference between the observed sample mean 
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and population mean 
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-Setting up Confidence Interval
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-Interpreting confidence interval

We are 90%, 95%, 98%, or 99% confident that the interval from xx to xx actually does contain the true value mean 
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It should not interpret as 
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is between xx and xx

Examples)

4. Thirty-five randomly selected students took the statistics final. If the sample mean was 81 and the population standard deviation was 12, construct the 99% confidence interval for the mean score of all students. Assume that the population has a normal distribution. 

	n(number of sample)
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	Critical Value (z(/2or t(/2)
	

	Margin of Error (E)


	

	Confidence Interval
	

	Interpretation of confidence interval.


	

	Graph


	


5. The health of the bear population in Yellowstone National Park is monitored by periodic measurements taken from anesthetized bears. A sample of 54 bears has a mean weight of 182.9 lb. Assuming that 
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 is known to be 121.8 lb, find a 99% confidence interval estimate of the mean of the population of all such bear weights. Interpret the result
3. Estimating population mean 
(
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 is unknown)
Same conditions apply as 
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 is known case but use different distribution. We use student’s t distribution (Table A-3).

-Degree of freedom = n-1

the number of sample value that can vary after certain restrictions have been imposed on all data values. For example, 10 students’ exam score have been graded with mean of 80. We freely assign values to 1st 9 scores but 10th score is then determined. The sum of score must be 800. Therefore, 10th score must be 800-sum of 1st 9 scores.

-Margin of Error
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If population has a normal distribution and 
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 is known, then normal distribution is used even if sample is small 
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Examples)

6. Thirty-nine packages are randomly selected from packages received by a parcel service. The sample has a mean weight of 10 pounds and a standard deviation of 1.6 pounds. What is 95% confidence interval for the true mean weight, μ, of all packages received by the parcel service? Assume that the population has a normal distribution. 
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	Interpretation of confidence interval.
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6. A study was conducted to estimate hospital costs for accident victims who wore seat belts. Twenty randomly selected cases have a distribution that appears to be bell-shaped with a mean of $9004 and a standard deviation of $5629. Construct the 99% confidence interval for the mean of all such costs.

4. Estimating population of variance
-Assumptions

a) Sample is a simple random sample

b) sample is from a normally distributed population

-The sample variance is the best point estimate of the population variance 
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-Use chi-square distribution (
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) Table A-4

-Degree of freedom = n-1

-
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-Confidence Interval 
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Examples)

	15.1
	15.6
	15.6
	15.4

	15.1
	15.2
	15.5
	15.3


7.  The amounts (in ounces) of juice in eight randomly selected juice bottles are

Find a 98% confidence interval for the population standard deviation σ. Assume that the population has a normal distribution. 

	n(number of sample)
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	Degree of Confidence
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	Critical Values ((2L and (2R)
	

	Confidence Interval
	

	Interpretation of confidence interval.
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8. Construct confidence Interval

Starting salaries of college graduates who have taken a statistics course: 95% confidence; n=51, 
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9. With destructive testing, sample items are destroyed in the process of testing them. Crash testing of cars is one very expensive example of destructive testing. 12 Dodge Viper sports cars are crash tested under a variety of conditions that simulate typical conditions. Analysis of the 12 damaged cars results in repair costs having distribution that appears to be bell-shaped with a mean of 
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 Find a 95% interval estimate of 
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, the standard deviation of repair costs for all Dodge Vipers involved in collisions, and interpret the result. 
5. Determining sample size required to estimate 
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How many sample values must be obtained in order to estimate a population mean 
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Example)

10. An economist wants to estimate the mean income for the first year of work for college graduates who have had the profound wisdom to take a statistics course. How many such incomes must be found if we want to be 95% confident that the sample mean is within $500 of the true population mean? Assume that a previous study has revealed that for such incomes, 
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6. Determining sample size required to estimate 
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Example)

11. Find the minimum sample size required to estimate a population proportion. 
Margin of error:0.06

Confidence level: 99%
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