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Sampling Exercise

In your Group:

1. Decide how you want to select stones while you wait for your turn

2. Select 6 (six) stones and weight them one at at time to get the sample mean – then 
if you can, calculate variance, standard deviation, standard error

3. Return the stones to the box / bag for the next group, let them know

4. Estimate 95% confidence intervals for the true population mean weight

5. Don’t share your results or weigh more than one stone at once

6. Decide whether some or all of this process is legitimate and is the following rule for 
awarding a prize fair....?

The group with a sample mean closest to the true population 
mean wins a prize!



Simple explanations at:
https://www.scribbr.com/statistics

95% confidence intervals (for normal distribution)

*Nb we use slightly different formulas 
for variance and standard deviation 
when we have a lot of values, and to 
minimise rounding errors

*



422 Stones

Smallest 1 gram → Largest 330 grams

Mean weight = 35.85 grams
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1. Equal Probability sampling

Simple Random Sampling

Each population unit (= stone) has an 
equal chance of being selected for the 
sample 
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The central limit theorem

With Probability Sampling,  as the sample size increases, the 

sampling distribution of sample means

• becomes more symmetrical
• approximates a normal distribution, 
• while the variance (spread) decreases

We can use this result to calculate confidence limits, carry 
out parametric tests (eg T tests) and use statistical power 
analysis to determine sample size



Mean



Mean



Mean



Mean







2. Unequal Probability sampling

Each population unit (= stone) has a 
chance of being selected, but not an equal 
chance

These selection probabilities are 
proportional to some auxiliary variable, 
one which predicts some of the variance 



Weight ~ volume ~ length x width x height

Weight ~ length3

Length as an auxiliary variable 
which predicts stone weight
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Inclusion probability 𝝅i Cumulative 𝝅i

Sample size 

weight

Inclusion probability



Note how symmetrical 
and narrow this sampling 
distribution is with only 5 
samples – compared with 
simple random sampling
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3. Horvitz-Thompson Estimators

Most modern survey-sampling depends on 
unequal probability sampling and stratification, for 
example using auxiliary variables from remote 
sensing.

A good way of understanding unequal probabilities 
is looking at Horvitz-Thompson Estimators.

If anyone wants to know about these in more 
detail, we can run a smaller informal session on 
statistical methods


