Activity #16: Sampling Distributions Resource: http://www.ruf.rice.edu/~lane/stat_sim/sampling_dist/

Parameter : Numerical characteristic of a population (/.l,#, "1 ) Statistic : Numerical characteristic of a sample (X, S p)

Situation:  Suppose we are interested in determining the average age (in months) of cloned sheep. We decide to randomly sample n=3 cloned sheep and calculate an
estimate based on that sample. Unbeknownst to us, there are only five cloned sheep in existence. Therefore, the population of interest consists of five cloned
sheep with ages: 10, 11, 12, 13, and 14 months

1) Explain how we will estimate the mean age of the population of cloned sheep based on our sample of three cloned sheep.

2) Take 5 slips of paper and write a sheepOs age on each sheet. Then, after shuffling, sample three of those Osheep.O Complete this five times, writing out your observed ages in
the table below. How successful were you in correctly estimating the average age of the population of sheep?

Observation #1 Observation #2 Observation #3 Sample Mean

Trial #1
Trial #2
Trial #3
Trial #4

Trial #5

3) In how many different ways could we sample three cloned sheep from our population of five sheep?



4) List all the (unique) possible samples of three cloned sheep you could draw from the population of five sheep. Calculate the sample mean for each sample.

Sample

10 11 12 13 14 Mean

Trial #1

Trial #2

Trial #3

Trial #4

Trial #5

Trial #6

Trial #7

Trial #8

Trial #9

Trial #10

5) On the first axis below, sketch a dotplot of the distribution of cloned sheep ages for our population. On the second axis, sketch a dotplot of the sample means you calculated
from your ten trials. Describe the shape of each distribution. Finally, compare and contrast the distributions.

10 11 12 13 14

10 11 12 13 14



The second dotplot you sketched is called a sampling distribution. It displays the distribution of the sample means we calculated from repeatedly taking random samples of size n
from our population. As weOll learn next time, under certain conditions, the sampling distribution of the sample mean will always approximate a normal distribudin.

6) What is the probability of observing an age between 11 and 13 months when we select one sheep from our population?

7) What is the probability of observing an average age between 11 and 13 months when we sample three sheep from the population?

8) Suppose now that instead of sampling three sheep, we sampled only two sheep. The following table lists the ten possible ways we could select 2 sheep from our population of
five sheep. Sketch the sampling distribution of the sample means when n=2. Also sketch the distribution of sample means when we repeatedly sample four sheep from our

population.
10 | 11 | 12 | 13 | 14 Sample
Mean
Trial#1 | X X 10.5
Trial#2 | X X 11
Trial#3 | X X 11.5
Trial#4 | X X 12
Trial #5 X | X 11.5
Trial #6 X X 12
Trial #7 X X 12.5
Trial #8 X X 12.5
Trial #9 X X 13
Trial #10 X | X 13.5
10 | 11 | 12 | 13 | 14 Sample
Mean
Trial#1 | X X | X X 11.5
Trial#2 | X X | X X 11.75
Trial#3 | X X X | X 12
Trial#4 | X X X | X 12.25
Trial #5 X | X X | x 12.5

X X X
X X X X X X
10 11 12 13 14
X X XX X
10 11 12 13 14



9) Now summarize what you have done by completing the following table. Comment on what you discover.

Mean Standard Deviation Range

Population

Repeatedly sample n=1

Repeatedly sample n=2

Repeatedly sample n=3

Repeatedly sample n=4

Repeatedly sample n=5

Situation: 1Q scores are normally distributed with a mean of [/ =100 and a standard deviation of / =16.

10) Sketch the distribution of 1Q scores. If we select one person at random, what is the probability that we will select an individual with an IQ between 80 and 1087



11) Suppose we take a sample of n=100 individuals and calculate their average I1Q. What do you guess the value of that sample mean would be?

12) Could we observe a sample mean of 52 from our sample of 100 individuals?

13) Suppose after recording the mean 1Q for our sample of 100 individuals, we take another sample of n=100 and calculate another sample mean
samples of size n=100 from our population, what would the distribution of our sample means look like?

I had a computer repeatedly sample 100 individuals at random from a population that had a mean of 100 and a
standard deviation of 16. When the distribution of the sample means is displayed, it looks like this:
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LetOs quickly derive some characteristics of the sampling distbution of sample means:
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14) Explain what was just derived.
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15) Under what conditions will Var(x; +x, +...+x,) =Var(x,) +Var(x,) +...+ Var(x,) ?
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16) Explain what was just derived.

17) Calculate the standard deviation (standard error) of the sampling distribution of sample means when we sample n=100 individuals and observe their IQ scores.



