


Collect data from a
representative Sample...
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Make an Inference about the 4

o
N

Population.







*The population is all U.S. adults.

*The parameter of interest is p, the proportion of all U.S%%
adults who believe in ghosts.

*The sample is the 515 people who were interviewed in this
Gallup Poll.

*The statistic iSp = SO0 0.31, the proportion of the
515 prop

sample who say they believe in ghosts.




*The population is all times during the day in question.
*The parameter of interest is the minimum temperature
in the cabin that day.

*The sample consists of the 20 temperature readings a
randomly selected times.

“The statistic is the sample minimum, 38°F.













In one SRS of 20 chips, there were 3 red
chips. So p = 3/20 = 0.15 for this sample.

Shape: Symmetric and somewhat bell-shaped.

Center: Around 0.5.

Spread: The values of p fall mostly between 0.25 and 0.75.
Outliers: One sample with p = 0.15 stands out.




It is very unlikely to obtain an SRS of 20 chips in which p = 0.85 from a
population in which p = 0.5. A value of p this large or larger never

%

occurred in 500 simulated samples. %@

This student’s result gives strong evidence against the teacher’s claim.
As noted in part (c), it is very unlikely to get a sample proportion of 0.85

or higher when p = 0.5.







Distributions of
sample data
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Bias means that our aim is off and we

High biaz, high variability The ideal: no bias, low vanability
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Meanpl2sd is a biased estimator: the center of its sampling distribution is %
too high. This statistic produces consistent overestimates of the number of

tanks. The other three statistics proposed by the students appear to be

unbiased estimators. All three sampling distributions have roughly

symmetric shapes, so these statistics are about equally likely to

underestimate or overestimate the number of tanks. Because maxmin has

the smallest variability among the three, it would generally produce

estimates that are closer to the actual number of tanks. Among the %%
students’ proposed statistics, maxmin would be the best estimator.
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The partition method uses a statistic (5/4 - maximum) that is an %
unbiased estimator and that has much less variability than any of the

student teams’ statistics. Its sampling distribution is left-skewed, so the

mean of the distribution is less than its median. Because more than half

of the dots in the graph are to the right of the mean, the statistic is more

likely to overestimate than underestimate the number of tanks. The
mathematicians believed that it would be better to err on the side of

caution and give the military commanders an estimate that is slightly

too high. %%




