Chapter 6 appendix
Samples and Observational Studies
Most of the ideas in Chapter 6 do not require technology. They deal with the terminology
and the advantages and disadvantages of different types of sampling. Software can help
you select a simple random sample, but the samples selected will be different for every
one (unless you all use the same “seed” to start the random number generator).
If your instructor includes a question such as “Select a random sample of size n from
this population” on a test, you likely will be asked to use a random digits table; otherwise,
the question would be practically impossible to score! It is more likely that an instructor
might ask how you would select a sample of a given type. In that case, you can describe
the mechanics and simply state (at some point) “Use a random number generator to gen
erate a sample of size n from digits 1 through N” (after substituting the correct values of
n and N, of course).
Here, we describe how to select simple random samples of size n from a population (or
sampling frame) of size N, which has been uniquely labeled using numerical labels start
ing with 1. In some cases, simply using N in the command is enough; in other instances,
you will have to number the elements in the “population” yourself.
JMP has the capability to select a stratified random sample as part of its base package.
R (with appropriate extra “packages”) can implement many types of samples, but that is
generally beyond the scope of an introductory course. If you want to select a stratified
random sample, create k “populations” corresponding to the k subgroups in the popula
tion. Select simple random samples from each.

Excel

1. Formulas ➔ Math & Trig ➔ Randbetween
2. Enter the smallest number assigned (typically 1) and the largest number
assigned (N, the population size).
3. OK
4. You have one random number. Grab the box at the lower right of the cell. Drag
the cursor downward until you have more random numbers than you need. (It is
possible to obtain duplicates—you wouldn’t want to interview the same person
or test the same product twice!)
Note: If you wish to sort the random numbers (this makes it easy to spot duplicates),
you should first copy the cells to be sorted to a new column (otherwise, the random
number generator will be invoked again when you try to select the cells), then highlight
the cells to be sorted and click Data ➔ Sort. You can now pick the option to have the
numbers sorted from smallest to largest.
1. Enter a sequence of numbers (1, 2, 3, …, N) to represent the population. To enter
the sequence, start entering the numbers into a column. Highlight the cells you
just entered. Right-click the selection.
2. Fill ➔ Continue sequence to
3. Enter the largest number, N.
4. OK
5. Tables ➔ Subset
6. Move the radio button to select Random – sampling rate or Random – sample
size. Enter the desired value.
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7. Under “Columns,” choose to keep either all columns or only the selected col
umns.
8. OK
The numbers corresponding to the selected individuals will be placed (in numerical
order) in a new worksheet.
To select a stratified random sample, check the box next to “Stratify” in the subset dia
log; then select the grouping variable.
1. Calc – Make Patterned Data ➔ Simple Set of Numbers
2. Enter a destination column, the number 1 for “From first value” and N for “To
last value.”
3. OK

Minitab
Minitab

Note: With Minitab, you can create the column of numbers to select from (as above),
or use a column of names of the individuals in the population. In either case, select the
sample using the following steps.
1.
2.
3.
4.
5.
6.

Calc ➔ Random Data ➔ Sample from Columns
Enter the “Number of rows to sample” (the sample size, n).
Highlight and Select the column from which the sample will be chosen.
Enter the name of a new (blank) column In the “Store Samples in” box.
Make sure the box labeled “Sample with replacement” is unchecked.
OK

1. Create a list of numbers from 1 to N in a column to represent the population.
2. Data ➔ Select Cases
3. Make sure the variable of interest (the column of numbers created in step 1) is
highlighted on the left portion of the dialog box.
4. Move the radio button to Random sample of cases.
5. Sample
6. Enter a percent to sample, or move the radio button to Exactly… and enter n
and N in the two boxes.
7. Under “Output,” select an option (usually Copy selected cases to a new dataset
and supply a name for the new data set).
8. Continue ➔ OK
The original data set will have the case number slashed on omitted cases, and the
selection will appear in a new data set window with the given name.
CrunchIt! does not formally support random sampling, but a random sample (with
out replacement) can be obtained by creating a column of random values to allow the
selection of only those rows with values matching a particular value.
Insert ➔ Random Numbers ➔ Binomial
Enter 1 for n (this means values will be between 0 and 1).
For p, enter the proportion of data you wish to sample—for instance, 0.50.
For samples, enter the number of rows available, or a value smaller than this
number if you wish to sample from only the first number of rows specified.
5. Sample
1.
2.
3.
4.
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A new variable will be created with values of 0 and 1. Use this variable to form
a selection.
6.
7.
8.
9.

Filtering ➔ Exclude
In the “where” section, select the newly created variable.
In the final section, enter 0.
OK

The rows to “sample” are the ones not grayed out.
TI calculators do not perform random sampling, but they can generate a random list of
numbers to use in selecting a sample.
TI-83/-84

1. Press STAT ENTER for the Statistics list editor. Select an empty list, or clear one.
to highlight the list name. In the input area at the bottom of the screen,
2. Press
you should see something like L1=
to PRB. Then select option 5:randInt(
3. Press MATH
4. Enter the minimum desired value (usually 1), the maximum (usually N), and
the number of values to generate. Ask for a few more than you need, because
duplicates may occur. A finished command should look like that shown below
(to generate five numbers between 1 and 33, inclusive, into L1).
L1=randInt(1,33,5)

R

Use sample() to take a random sample of size n from a data set. An example of this
command is shown here; it selects a sample of size n = 15 from the data set named
mydata into a subset named mysamp.
> mysamp=mydata[sample(1:nrow(mydata),15,replace=F),]
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