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Simple Sampling Methods

Simple Random Sampling, with Aid of a Spreadsheet Program

Start with a list of all cases in the population, from which we want to draw a simple random sample of size n.

General procedure:  We have a list of names/identifiers for all cases in the population.  We will reorder the list into a random order.  We will then take the first n cases in the reordered list.  These n cases will be a simple random sample from the population.

General spreadsheet procedure:  We will place the list of names/identifiers for all cases in the population in a column.  In the column to the right we will enter a column of random numbers.  We now have a list of names, each name having an associated random number.  We will now reorder (sort) the list of names and associated random numbers into the order of the random numbers.  Since the names are now in a random order, we will take the first n names as a simple random sample of n from the population.

Specific spreadsheet steps to implement the procedure:

1) Enter the name/identifier for each case in the population in one column.  Let each case correspond to a row.

2) Use the random number command to generate a column of random numbers, one number beside each of the names.  In Excel:  Tools, Data Analysis, Random Number Generation, choose uniform random numbers. (Note: If you do not see Data Analysis under the Tools menu, then under Tools/Add-Ins check Analysis TooPak.)
3) Sort the names (and their associated random number) according to the random numbers.  In Excel:  Data, Sort.

4) Choose cases from the first case on down to reach the desired sample size.

Simple Random Sampling Using a Random Number Table

Number the cases in your population sequentially.  Put your hand in the air and without looking put your finger on the random number table to identify a psuedo-random starting place.  The first digit your finger is pointing at is where you will begin.  Start reading off 1, 2, or 3 digit random numbers from the table, depending on if your population size is 10 or fewer, 100 or fewer, 1000 or fewer, etc.  Continue to read from your starting point in the table, discarding any numbers larger than your highest-numbered case and also any numbers already sampled.  The first n cases that correspond to these numbers that you read from the table are a simple random sample of n cases from your population.

Note:  If sampling 1-digit numbers 0 can represent 10; if 2-digit numbers 00 can represent 100; etc.

Systematic Sampling Using a Random Number Table for a Random Start

Number the cases in your population sequentially.  Divide the number of cases in your population (N) by the desired sample size (n) to determine the skip factor (k), i.e. k=N/n.  Use a table of random numbers, by pointing to a psuedo-random starting place on the table without looking, to identify a case number between 1 and k that will be your starting point; if k is a 1-digit number you will sample a 1-digit number, if k is a 2-digit number you will sample a 2-digit number, etc.  Your systematic sample will consist of  the starting case that you identified, say case r, case r+k, case r+2k, etc.

Recommendation about doing PA551 assignment:  If you are making up a problem for which to use systematic sampling, keep it simple by choosing N and n so that k comes out as a whole number.  For example, N=50 and n=10 is fine, but N=50 and n=12 is not.

Note about handling complication if N/n does not yield a whole number:  If dividing the number of cases in your population by the desired sample size does not yield a k that is a whole number, then you will need to make some modification of the procedure.  One possible modification is as follows.  Round k down to the nearest whole number.  Multiply the rounded-down k by the desired sample size, and subtract that from the population size, which yields the effective “excess” number of cases in the population, q.  Use a table of random numbers to randomly sample q cases from the population to discard.  Then proceed as above to identify a random start point.

Stratifying Using these Procedures

To improve these sampling methods you can also use stratification with the above procedures.  Stratification means that we divide the population into groups (strata), and then sample within each stratum.  The combined sub-samples drawn from each stratum then constitute the total sample.  Sub-samples are usually drawn so that the size of each sub-sample is proportional to the size of that stratum in the total population; this is called a proportionate stratified sample.

When using the spreadsheet sampling procedure one neat way to stratify is to have a column for the stratification variable and then do a single sort, sorting first by the stratification variable and then by the random number.  Then draw a simple random sample within each stratum, with each sub-sample size proportional to the size of the stratum (unless you want a disproportionate stratified sample).  You now have a stratified random sample:

For example, let's say that you want to stratify a population of people by sex. Code sex 1/2 and add that as a column. Then you can do a sort in which you make the first sorting variable the sex variable and the second sorting variable the random number variable. Then you would take the first cases within the sorted male and female lists.
To draw a stratified random sample using the random number table, simply divide the population into strata, then draw a simple random sample within each stratum using the procedure described earlier.

When using the systematic sampling procedure you can introduce stratification simply by organizing the list of the population into the groups by which you want to stratify.  This will then yield a proportionate stratified sample.
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