LibreTextsw

1.2: Samples vs. Populations

The first thing to decide in a statistical study is whom you want to measure and what you want to measure. You always want to
make sure that you can answer the question of whom you measured and what you measured. The “who” is known as the individual
and the “what” is known as the variable.

Individual — a person, case or object that you are interested in finding out information about.
Variable (also known as a random variable) — the measurement or observation of the individual.

Population — is the total set of all the observations that are the subject of a study.

Notice, the population answers “who” you want to measure and the variable answers “what” you want to measure. Make sure that
you always answer both of these questions or you have not given the audience reading your study the entire picture. As an example,
if you just say that you are going to collect data from the senators in the United States Congress, you have not told your reader what
you are going to collect. Do you want to know their income, their highest degree earned, their voting record, their age, their
political party, their gender, their marital status, or how they feel about a particular issue? Without telling “what” you what to
measure, your reader has no idea what your study is actually about.

Sometimes the population is very easy to collect. If you are interested in finding the average age of all of the current senators in the
United States Congress, there are only 100 senators. This would not be hard to find. However, if instead you were interested in
knowing the average age that a senator in the United States Congress first took office for all senators that ever served in the United
States Congress, then this would be a bit more work. It is still doable, but it would take a bit of time to collect. However, what if
you are interested in finding the average diameter at breast height of all Ponderosa Pine trees in the Coconino National Forest? This
data would be impossible to collect. What do you do in these cases? Instead of collecting the entire population, you take a smaller
group of the population, a snapshot of the population. This smaller group, called a sample, is a subset of the population, see Figure

1-1.
Population
Figure 1-1
l Sample — a subset from the population.

Consider the following three research questions:
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1. What is the average mercury content in albacore tuna in the Pacific Ocean?
2. Over the last 5 years, what is the average time to complete a degree for Portland State University undergraduate students?
3. Does a new drug reduce the number of deaths in patients with severe heart disease?

Each research question refers to a target population. In the first question, the target population is all albacore tuna in the Pacific
Ocean, and each fish represents a case.

A sample represents a subset of the cases and is often a small fraction of the population. For instance, 60 albacore tuna in the
population might be selected and the mercury level is measured in each fish. The sample average of the 60 fish may then be used to
provide an estimate of the population average of all the fish and answer the research question.

We use the lower-case n to represent the number of cases in the sample and the upper-case N to represent the number of cases in the
population.

n = sample size.

N = population size.

How the sample is collected can determine the accuracy of the results of your study. There are many ways to collect samples. No
sampling method is perfect, but some methods are better than other methods. Sampling techniques will be discussed in more detail
later.

For now, realize that every time you take a sample you will find different data values. The sample is a snapshot of the population,
and there is more information than is in this small picture. The idea is to try to collect a sample that gives you an accurate picture,
but you will never know for sure if your picture is the correct picture. Unlike previous mathematics classes, where there was
always one right answer, in statistics there can be many answers, and you do not know which are right.

The sample average in this case is the statistic, and the population average is the parameter. We use sample statistics to make
inferences, educated guesses made by observation, about the population parameter.

Once you have your data, either from a population or from a sample, you need to know how you want to summarize the data.

As an example, suppose you are interested in finding the proportion of people who like a candidate, the average height a plant
grows to using a new fertilizer, or the variability of the test scores. Understanding how you want to summarize the data helps to
determine the type of data you want to collect. Since the population is what we are interested in, then you want to calculate a
number from the population. This is known as a parameter.

Parameter — An unknown quantity from the population. Usually denoted with a Greek letter (for example p “mu”). This
number is a fixed, unknown number that we want to estimate.

As mentioned already, it is hard to collect the entire population. Even though this is the number you are interested in, you cannot
really calculate it. Instead, you use the number calculated from the sample, called a statistic, to estimate the parameter.

Statistic — a number calculated from the sample. Usually denoted with a A (called a hat, for example p “p-hat”) or a — (called a
bar, for example & “x-bar”) above the letter.

Since most samples are not exactly the same, the statistic values are going to be different from sample to sample. Statistics estimate
the value of the parameter, but again, you do not know for sure if your statistic is correctly estimating the parameter.

This page titled 1.2: Samples vs. Populations is shared under a CC BY-SA 4.0 license and was authored, remixed, and/or curated by Rachel Webb
via source content that was edited to the style and standards of the LibreTexts platform.
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