Activity #18: Confidence Intervals

We have seen that we often are interested in the unknown parameters of a population. In order to estimate these unknown population parameters, we can repeatedly take
samples from the population and calculate a parameter estimate. If we repeat this process enough times, eventually we may zero-in on the real values of the population
parameters. Is there an easier way to estimate population parameters?

1) Itis known that I1Q scores are normally distributed with U = 100and 0 =16. What percent of individuals have an IQ between 68.84 and 131.36 (within 1.96 standard
deviations of the mean)?

.60. . .80. . .lOO. . .120. . .140.

P(68.84 < X <131.36) = P(~1.96 < 2<1.96) = P(Z <1.96) - P(Z < -1.96) =.975 —.025 = .95

2) Suppose we randomly take an observation from this population and create a confidence interval around it by adding and subtracting 1.96 from the observation. What is the
probability that our confidence interval (X — 1.96, X + 1.96) contains the population mean?

X

X




3) Suppose we don’t know the population mean. Instead, we sample n=25 subjects and calculate their average IQ. What do we expect the value of X to be? Would we really
expect to find this value from our sample of 25 subjects?

4) Suppose we calculate X to be 89.4. What is our best estimate for U , the population mean?

5) Sketch the distribution of sample means we would obtain by repeatedly sampling n=25 observations from this distribution. What are the mean and standard error of this
distribution?

6) If we calculate the mean of our sample of 25 observations, there is a 95% chance that it will fall between what two values:



7) Suppose we repeatedly sample n=25 individuals and calculate their average Q. We could observe the following sample mean IQs. Remember that in practice, we will only
sample 25 individuals once to estimate the population mean IQ.

Sample Means calculated from a sample of n=25 subjects

Trial #1: 743
Trial #2: 743
Trial #3:
Trial #4: X
Trial #5:

Trial #6: ZaN
Trial #7:
Trial #8:
Trial #9:
Trial #10: X
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We now know enough to work through a (somewhat) realistic example. Let’s get back to work on the potato chip assembly line.

Suppose we're interested in estimating the average weight of every bag that’s ever been produced on this assembly line. We know ! = .40z

8) What's unrealistic about this example?

9) Suppose we sample one bag and calculate its weight to be 11.8 ounces. Create a 95% confidence interval for the population mean weight.

10) Suppose we sample four bags and calculate an average weight of 12.3 ounces. Create a 95% confidence interval for the population mean weight. How wide is this CI?

11) Suppose we sample 100 bags and calculate an average weight of 12.14 ounces. Create a 95% confidence interval for the population mean weight. How wide is this CI?



12) Are we certain our previous confidence interval contains the true population mean?

13) Is there a 0.95 probability that U is inside the interval we calculated?

14) What happens to the width of the confidence interval as we increase sample size?

15) Suppose we want a 95% Cl with a width of £ 0.02 ounces. How large must our sample size be?



16) Other than increasing the sample size, is there anything else we can do to decrease the width of our confidence interval?

17) Using your intuition, which would be wider: a 95% confidence interval or a 99% confidence interval?

18) Givenn=25and X =12.2, calculate the following confidence intervals:

90% ClI:

95% ClI:

99% ClI:



