Quarter 3: Section 3 Formal One Sample Hypothesis Test 

Logic, P-Value and Decisions (Two-Tailed-Test)

Test where the alternative hypothesis is greater than or where the alternative hypothesis is less than are called one-tailed test because we are testing for one direction: we are testing for unusually high results or we are testing for unusually low results.  Tests where the alternative hypothesis is “different” or “not equal” are called two tailed tests because we are testing if a sample mean is far enough away from (in either direction) the hypothesized value to call it unusual or significant.  We are not concerned with the direction of the difference.  For example, if we want to make sure a company is not over or under-filling bottles of juice, then we reject the null hypothesis (the assumed mean) if the sample mean yields a value either unusually higher or unusually low (in either direction).  The major difference between a one-tailed test and a two-tailed test comes in the evaluation of the p-value.  In short we must multiply our probability by two before comparing it to 5% (alternatively compare the probability to 2.5%).  The example on the next page will help explain the reasoning behind this logic.  Please read the example prior to completing the practice problems.

Practice1:

Volume of Dell Computer Stock:  The average daily volume of Dell Computer stock in 2000 was 
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million shares, with standard deviation of 
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million shares.  A stock analyst claims the stock volume in 2001 is different from the 2000 level.  The experiment results were as follows:  n = 35 and
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million shares.  Test the claim using a formal procedure.  State the Hypothesis, Test Results and Conclusion like in the example.

Practice2:  

HDL Cholesterol:  Use a formal 5-step hypothesis procedure to test the claim that Dr. Samuel’s patients have a mean HDL cholesterol level different than 53.  Assume that the Dr. Samuel’s patient’s HDL cholesterol levels are normally distributed with 
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.  The experiment results were as follows:  n = 15 and 
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.  Test the claim using a formal procedure.  State the Hypothesis, Test Results and Conclusion like in the example.

Example:  

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.  Assume 
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years.   

Sample Results:  n = 30 and 
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Hypothesis

Is the mean age of a death row inmate different than 36.7 years?

Ho:  
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Ha:  
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years (two tailed test because no direction is specified)

Test Results

 n = 30
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pvalue = 
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Here we can see several things.  Because the initial study does not specify the direction that would constitute different than 36.7 years, we separate the significant 5% region into two 2.5% regions.  We can compare a one-sided probability to 2.5% or more commonly practiced; compare twice the probability to 5%.  This procedure is always done for a two-tailed test.  Computers that give p-values always multiply the probability by two when performing a two-tailed test.  The results of the p-value do not have to be manipulated and one simply compares the reported p-value to 5%.  Note above, that the graphic states “p=0.0285” which is two times 
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Conclusion:  pvalue = 0.0285 < .05 REJECT HO.  There is sufficient evidence at the 5% level of significance to suggest that the mean age of a death row inmate is different than 36.7 years.   Note:  We do not state the direction of the difference, i.e. we do not say the mean age is larger than 36.7 even though we see that the sample was significantly larger than 36.7.
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