Single sample hypothesis test    If a random sample of 20 servings of ready-to-eat cereal has a mean sodium content of 244 milligrams and a standard deviation of 24.5 milligrams, does this data suggest that the average sodium content is greater than 220 milligrams?  Assume the distribution of sodium contents to be normal.

Response: (What is being measured?) 

 Sodium content (mg)
Factor Level(s) (What are the groups or categories?)

Cereal (single factor)
Hypotheses:

H0:
( = 220
H1:
( > 220
Critical values:  *small sample            *sigma unknown          *one-sided alternate hypothesis  

                                *p-value approach    Therefore, there is no value for t critical.
Calculation of test statistic and p-value:
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Method 1: Use a published table of t values such as Table A.4 in Walpole and Myers text.  For v=19, we can determine that the p-value is less than 0.0005.
Method 2: We can use an Excel function.    Note that Excel uses positive values for t and tells us the area to the right of the selected value of t.

	0.000161
	=TDIST(4.38,19,1)


Method 3: We can use the Minitab pull-down menu:  Stat/Basic Statistcis/1-Sample t                

Test of mu = 220 vs > 220
 N     Mean     StDev     SE Mean   95% Lower Bound     

T      P

20     244.000  24.500    5.478     234.527  


      4.38  0.000

Graphics: Include approximate location of critical values when using the p-value approach.
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                       or
  0       0.05                                                                     1  p-value
Note that the p-value is very close to zero. Therefore, it is highly unlikely that H0 is true.
Decision: 
Reject H0
Conclusion:
 With a p-value = 0.00016, the data suggest that the population mean sodium content is greater than 220 milligrams.
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