Quarter 3: Lesson 1 Formal One Sample Hypothesis Test 

Setting Up Hypotheses

Setting Up Hypotheses (The Logic)

A hypothesis is a statement or question about the value of a population parameter (often the population mean Mu).  In statistics, we take sample data (sample average) and try to provide evidence for or against a hypothesized or assumed value.  


Example 1.1: An important manufacturing process produces cylindrical component parts for the automotive industry.  It is important that the process produce parts having a diameter of 5 millimeters.  The engineer involved conjectures that the population mean diameter is 5.0 mm.  Here, the population mean diameter is unknown and sample data will be collected to help suggest whether the mean diameter is 5.0 mm or something different.  

When given a study, like the one provided above, it is important to define the experimental hypothesis (1) as a question and (2) as a formal set of hypotheses.  The formal set of hypotheses consists of a null and an alternate hypothesis.  The null hypothesis, denoted H0, is a state of equality or no change for a population parameter.  The value in the null hypothesis is assumed true until evidence warrants its rejection.  The alternate hypothesis, denoted Ha, is a state of change or inequality for the population parameter.  It is this hypothesis for which researchers place the burden of proof.  


In Example 1.1, the hypothesis as a question is as follows:

Is the true mean diameter of the important produced cylindrical component part different than 5.0 mm?  

Note that the hypothesis question does not ask whether it equals a particular value, in this case 5.0 mm.  It will be important to word the question with something other than equality such as “different than” or “less than”, as it follows good statistical logic.  For example, in a murder trial, the jury is posed with the question: “Is the suspect guilty?”  They are not asked: “Is the subject innocent.”  In our judicial system we are assumed innocent until evidence suggest otherwise.  In statistics, we assume equality until evidence suggest otherwise.  It is the same logic.


In Example 1.1, the formal set of hypotheses is as follows:
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  The null hypothesis always involves equality.  This is the hypothesized or assumed value.

Ha: 
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  The alternate hypothesis never involves equality.

The alternate hypothesis here has a “
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” symbol.  In other cases, the 
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 may be replaced with a greater than (>) or less than (<) symbol depending on the study.  Never use a (
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) or (
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) symbol, as each includes a statement about equality.

For each of the studies below state the hypothesis (1) as a question and (2) as a formal set of hypotheses.

Farm Rents

According to the United States Department of Agriculture, the mean farm rent in Indiana was $89.00 per acre in 1995.  A researcher for the USDA claims that the mean rent has decreased since then.

Are Mothers Getting Older?

A researcher claims that the average age of women before she has her first child is greater than the 1990 mean age of 26.4 years.

Death Row

According to the U.S Department of Justice, the mean age of a death row inmate in 1980 was 36.7 years.  A district attorney believes the mean age of a death row inmate is different today.  

Potato Consumption

According to the Statistical Abstract of the United States, the mean per capita consumption of potatoes in 1999 was 48.3 pounds.  A researcher believes that potato consumption has risen since then.  

Filling Bottles

A certain brand of apple juice is supposed to have 64 ounces of juice.  Because the filling machine is not precise, the exact amount of juice varies from bottle to bottle.  The quality control manager wishes to verify that the mean amount of juice in each bottle is 64 ounces, so she can be sure that the machine is not over – or under filling.
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