Quarter 3: Section 4 Formal One Sample Hypothesis Test  (t-test)

Assuming population data are normally distributed: we have found probabilities concerning the sample mean 
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using the normal cumulative density function (normalcdf).  The reason we were able to use the normalcdf function is because every problem gave us the population standard deviation 
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.  Because it is impossible for us to find the population standard deviation, it must be given.  For example, if you were asked to find the standard deviation the following set of numbers {0, 5, 10}, we could find the sample standard deviation 
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, but not the population standard deviation 
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.   In order to use the normalcdf, we would need to be given 
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Summary:

· To use normalcdf, we must be given the population standard deviation 
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· When the population standard deviation 
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 is given, find the test statistic z using the following formula: 
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.  In addition, use normalcdf(left z, right z, 0, 1) to find probabilities.

· Never attempt to calculate 
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 and always ignore “
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=” on the TI calculator … it is wrong!

So, the question arises, “what do we do in the event that the population standard deviation is not given?”  When the population standard deviation 
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 is not given we will use the sample standard deviation as an estimate of the population standard deviation
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, but we can no longer use the normal curve of normalcdf.  Instead, we will use what is called the t cumulative density function (tcdf).  The t-curve is much like the normal curve.  It too is bell shaped, but has more area at the tails.  The t-curve, unlike the normal curve does not have fixed area beneath it.  

The exact shape of the t-curve depends on the sample size.  As the sample size increases, the tails of the t-curve begin to get closer to the x-axis and start to converge into the normal curve.  Because the t-curve shape is dependent on the sample size, we call this dependency “degrees of freedom” or df for short.  For one sample t-tests 
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Summary:
· We must use tcdf instead of normalcdf when the population standard deviation 
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 is not given.

· When the population standard deviation 
[image: image15.wmf]x

s

 is not given, find the test statistic t using the following formula: 
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.  In addition, use tcdf(left t, right t, df) to find probabilities.  
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· The sample standard deviation 
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is either given along with 
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or can be calculated using the TI calculator or Minitab.

Both the z-test and t-test require the assumption that the population data are normally distributed.

If 
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is always true.  

However, if we do not know 
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 we say: If 
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Example: A Bat’s Range

In order to catch flying insects, bats emit high-frequency sounds and then determine the time until they hear an echo.  When an insect is detected, the bat can determine the location of the insect by the time it takes the echo to return.  Suppose a researcher wants to test the claim that the bat’s range is more than 35 cm.

Test Results:  n = 11 
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 (s is the standard deviation of the sample)

I. Assumptions

1. 
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(This mean that the population of echo times for bats are normally distributed)
2. A random sample was obtained

II. Hypothesis

1. Is the mean bat’s range more than 35 cm?

2. Ho:  
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III. Type of Test

Because we do not know
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, we will use a “t test” where 
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IV. Test Results 

n = 11

df = 11 – 1  = 10
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pvalue = 
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V. Conclusion:  

Reject Ho (sample was unusual so we reject Ho)

There is sufficient evidence at the 5% level of significance to suggest that the mean bat’s range is more than 35 cm.

In the event that we were performing a two-tailed test here, which we are not, , we would multiply the probability by 2 (just like we did in section 3).  pvalue = 
[image: image38.wmf])

10

,

999999

,

45

.

2

(

2

tcdf

×


(Practice 1) Medication in a Tablet:  A drug states that the mean amount of Naproxen Sodium, the active ingredient in reducing pain, in a tablet is 220 mg.  Use a formal 5-stp hypothesis procedure to test the claim that the mean amount of Naproxen Sodium is different from 220 mg.

Experiment Results summarized by the TI calculator:
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(Practice 2) Conforming Golf Balls:  The USGA requires that golf balls have a mean weight that is less than 1.62 ounces.  An engineer for the USGA wants to test the claim that Maxifli XS golf balls have a mean weight less than 1.62 ounces.  Use a formal 5-step hypothesis to test the claim.  

Experiment Results: Use your calculator to find the appropriate statistics.  STAT > CALC > 1:VarStats L1
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Transform to t





Note: The tcdf function uses the value of t associated with the value of � EMBED Equation.3  ���
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