The parameter of interest is the mean score, which is 69.4.
The sample is an SRS of n = 4 students drawn from this
population. The students are labeled 0 to 9 so that a single
random digit from Table B chocses one student for the
sample.

(a) Use Table B to draw an SRS of size 4 from this
population. Write the four scores in your sample and
calculate the mean ¥ of the sample scores. This statistic is
an estimate of the population parameter.

(b) Repeat this process 9 more times. Make a histogram
of the 10 values of . You are constructing the sampling
distribution of ¥. Is the center of your histogram close to
69.4? (Ten repetitions give only a crude approximation to
the sampling distribution. If possible, pool your work with
that of other students—using different parts of Table B—
to obtain several hundred repetitions and make a
histogram of the values of X. This histogram is a better
approximation to the sampling distribution.)

3.92 \j Use the simple random sample applet. The
Simple Random Samnple applet can illustrate the idea ofa
sampling distribution. Form a population labeled 1 to
100. We will choose an SRS of 10 of these numbers. That
is, in this exercise, the numbers themselves are the
population, not just labels for 100 individuals. The mean
of the whole numbers 1 to 100 is 50.5. This is the
parameter, the mean of the population.

(a) Use the applet to choose an SRS of size 10. Which
10 numbers were chosen? What is their mean? This isa
statistic, the sample mean ¥,

(b) Although the population and its mean 50.5 remain
tixed, the sample mean changes as we take more samples.
Take another SRS of size 10. (Use the “Reset” button to
return to the original population before taking the second
sample.) What are the 10 numbers in your sample? What
is their mean? This is another value of .

(¢) Take 8 more SRSs from this same population and
record their means. You now have 10 values of the sample
mean X from 10 SRSs of the same size from the same
population. Make a histogram of the 10 values and mark
the population mean 50.5 on the horizontal axis. Are vour
10 sample values roughly centered at the population value?
(1l vou kept going forever, your #-values would form the
sampling distribution of the sample mean: the population
mean would indeed be the center of this distribution.)

Y/ Analyze simple random samples. The CSDATA
Ta set contains the college grade point averages (GPAs)
ol all 224 students in a university entering class who
planned to major in computer science. This is our
population. Statistical software can take repeated samples
to flustrate sampling variability. % cspaTA

(a) Using software, describe this population with a
histogram and with numerical summaries. In particular,
what is the mean GPA in the population? This is a
parameter.

(b) Choose an SRS of 20 members from this population.
Make a histogram of the GPAs in the sample and find their
mean. The sample mean is a statistic. Briefly compare the
distributions of GPA in the sample and in the population.

(c) Repeat the process of choosing an SRS of size 20 four
more times (five in all). Record the five histograms of your
sample GPAs. Does it seem reasonable to you from this
small trial that an SRS will usually produce a sample that
is generally representative of the population?

( 3,‘}4> Simulate the sampling distribution of the mean.

ontinue the previous exercise, using software to
illustrate the idea of a sampling distribution.

(a) Choose 20 more SRSs of size 20 in addition to the 5
vou have already chosen. Don’t make histograms of these
latest samples—ijust record the mean GPA for each
sample. Make a histogram of the 25 sample means. This
histogram is a rough approximation to the sampling
distribution of the mean.

(b) One sign of bias would be that the distribution of the
sample means was systematically on one side of the true
population mean. Mark the population mean GPA on your
histogram of the 25 sample means. Is there a clear bias?

(¢) Find the mean and standard deviation of your 25
sample means. We expect that the mean will be close to
the true mean of the population. Is it? We also expect that
the standard deviation of the sampling distribution will be
smaller than the standard deviation of the population. Is it?

3.95 Toss a coin. Coin tossing can illustrate the idea of a
sampling distribution. The population is all outcomes
(heads or tails) we would get if we tossed a coin forever.
The parameter p is the proportion of heads in this
population. We suspect that p is close to 0.5. That is, we
think the coin will show about one-half heads in the long
run. The sample is the outcomes of 20 tosses, and the
statistic p is the proportion of heads in these 20 tosses
(count of heads divided by 20).

(a) Toss a coin 20 times and record the value of D.

(b) Repeat this sampling process 9 more times. Make

a stemplot of the 10 values of $. You are constructing
the sampling distribution of p. Is the center of this
distribution close to 0.5? (Ten repetitions give only a
crude approximation to the sampling distribution. If
possible, pool your work with that of other students to
obtain several hundred repetitions and make a histogram
of the values of p.)




