t-test for a Population Correlation Coefficient* 

Why?
To determine if two quantitative variables are linearly related by comparing an unknown population correlation coefficient, , to zero.
When?
The following conditions must be present for the test to be accurate and valid.  The conditions  may have to be assumed to proceed with the test.

1. The sample of ordered pairs (x, y) is selected randomly.

2. The sample of ordered pairs (x, y) comes from a bivariate normal population, meaning that for any given value of x, the values of y are normally distributed.

How:


Preliminary:
• Select the level of significance,   (use 0.05 unless otherwise stated).

1.
State the null hypothesis:
H0:   = 

Choose an alternative hypothesis from one of the following:

(i.)
H1:    >  
(ii.)
H1:    <  
(iii.)
H1:   
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2. Calculate the test statistic:
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3. Find the P-value (observed significance level):  using a t distribution with 
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 degrees of freedom; each case corresponds to the alternative hypotheses listed above.
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4. Conclusion:  Reject H0 if the P-value is less than the level of significance; otherwise, do not reject H0.  Write a conclusion in statistical terms as well as a practical conclusion in the context of the problem.  The practical conclusion should always be stated in terms of the alternative hypothesis.  When H0 is rejected the result is “statistically significant.”

t-test for a Population Slope* 

Why?
To determine if two quantitative variables are linearly related by comparing an unknown population slope, , to zero.

When?
The following conditions must be present for the test to be accurate and valid.  The conditions may have to be assumed to proceed with the test.

3. The sample of ordered pairs (x, y) is selected randomly.

4. For any given value of x, the values of y are independent and normally distributed with the same standard deviation.

How:


Preliminary:
• Select the level of significance,   (use 0.05 unless otherwise stated).

1.
State the null hypothesis:
H0:   = 

Choose an alternative hypothesis from one of the following:

(i.)
H1:   >  
(ii.)
H1:  <  
(iii.)
H1:   
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5. Calculate the test statistic:
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where 
[image: image16.wmf]2

2

-

-

-

=

å

å

å

n

xy

b

y

a

y

s

e


6. Find the P-value (observed significance level):  using a t distribution with 
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 degrees of freedom; each case corresponds to the alternative hypotheses listed above.
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7. Conclusion:  Reject H0 if the P-value is less than the level of significance; otherwise, do not reject H0.  Write a conclusion in statistical terms as well as a practical conclusion in the context of the problem.  The practical conclusion should always be stated in terms of the alternative hypothesis.  When H0 is rejected the result is “statistically significant.”


t-interval for 
Why?
To estimate an unknown population slope .

When?
Under the same conditions as for the t-test listed above.

How:
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where 
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 is the critical value from a t-distribution with 
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* This test is equivalent to the test for the slope.


* This test is equivalent to the test for the correlation coefficient.
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