TI Investigation

Inference for the Slope of a Least Squares Line

	1.
A short review: Earlier in the year we computed linear models for sets of bivariate data.  For instance, in Workshop Statistics Activity 9-17 you worked with long time averages of various climate data for a sample of 25 American cities.  In one case you determine the following least squares model for the explanatory variable "January Low Temperature" and the response variable "January High Temperature":
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a)
In the context of this problem, label the axes of the plot.


b)
Briefly interpret the meaning of the slope of the model. 


c)
Why is there a "hat" on the y?


d)
Would you describe the variables as highly correlated?  If yes, estimate the correlation coefficient:  




e)
Use your TI-83 and the data stored in the program CLIMATE to reproduce the plot and to check your estimate of the correlation coefficient.

	2.
The linear model for data which is not correlated:  

a.
A scatterplot of two other variables is shown to the right.  Estimate the correlation coefficient: 



b.
Will the computer or calculator determine a Least Squares Line for all data no matter how poor the correlation?
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c.
What do you think the slope of the Least Squares Line for this data will be?  Why?


d.
The explanatory variable in this data set is "January Low Temperature" and the response variable is "Annual Precipitation (inches)".  Use your calculator to check your answers to part c.



Slope: 


3.
The Relation between Correlation and Slope of a Least Squares Model:


The previous exercises should have led you to the conjecture that:


Data with low correlation (r close to zero) results in a Least Squares model with slope close to zero.  

To confirm this conjecture, create 4 non-collinear data points that will have correlation of exactly zero.  Then fit a Least Squares Model to it.  Write your data and resulting model below.


Data:








Model:







4.
Testing the Hypotheses of No Linear Relationship


Note in steps two and three, where there was very weak or no correlation, knowing the value of the explanatory variable does not provide information that helps us predict the value of the response variable.  The fact that the slope in each example was approximately zero suggests that another way to look at this is to do a Significance Test for the Regression Slope.  While we will leave the details for our homework, we can test the hypotheses:


Ho:  = 0, i.e. the slope of the true regression line is 0 (there is no linear relationship) 


Ha:  ≠ 0, i.e. the slope of the true regression line ≠ 0 (there is a linear relationship).


a.  
Do you expect to be able to reject the null hypothesis for the data in Step 1:  JANLO vs JANHI? 




b.
Take a guess at what the p-value will be: 




c.
Confirm your answer by using your TI:     STAT, TESTS, LinRegTTest....



What is the actual p-value? 





d.  
Do you expect to be able to reject the null hypothesis for the data in Step 2:  JANLO vs PREC? 




e.
Take a guess at what the p-value will be: 




f.
Confirm your answer by using your TI:  What is the actual p-value? 





g.
The symbol  and the word true appear in the statement of the hypotheses.  Why?


h.
On the TI-83 inference output, what does  represent?

Understanding the Test Statistic for

Inference For the Slope of a Least Squares Line
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Understanding SEb
The Standard Error of the Slope 
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Understanding "s"

The Mean Vertical Deviation about the LSR 
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Task:
Explain every detail of the Minitab regression output for climate data.
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The regression equation is

JANHI = 22.7 + 0.951 JANLO - 0.0856 PREC - 0.0510 SNOW
Predictor    Coef    Stdev  t-ratio      p

Constant   22.673    5.132     4.42  0.000

JANLO      0.9510   0.1038     9.16  0.000

PREC     -0.08557  0.05550    -1.54  0.138

SNOW     -0.05098  0.06767    -0.75  0.460
The regression equation is

JANHI = 16.8 + 1.02 JANLO
Predictor    Coef    Stdev  t-ratio      p

Constant   16.755    1.799     9.32  0.000

JANLO     1.01616  0.05774    17.60  0.000

s=3.782       R-sq=93.1%    R-sq(adj)=92.8%
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