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Analysis of Numerical Bivariate Data


1.
Sketch some data points on a scatterplot such that there is a strong negative linear association then add a data point that is an influential observation (circle it).


2.
Explain how it is possible for numerical bivariate data to have a correlation coefficient of close to zero yet the two variables are very strongly associated. (Sketch a scatterplot.)

3.
A regression equation that relates the volume (in cubic feet) of timber (response) that a Douglas Fir tree yields and the height (in feet) of the tree (predictor) has a slope of 2.1. How much more timber, on average, will a 55 foot tall tree produce than a 50 foot tall tree?


4.
A random sample of 30 college freshmen was taken and their Math and Verbal SAT scores (MSAT AND VSAT respectively) and their freshman grade point average (GPA) were recorded. The following is part of the Minitab printout of the analysis that was done.

Correlation of VSAT and GPA = 0.476

Correlation of MSAT and GPA = 0.189

The regression equations are

GPA = 0.789 + 0.0030 VSAT

GPA = 1.760 + 0.0014 MSAT


a.
An admissions officer wants to predict GPA from SAT scores. Based on the correlation coefficients is the verbal SAT or math SAT score a better predictor of GPA, explain why?


b.
Find the predicted GPA of a student whose MSAT is 600?
______


c.
A student in the sample had an MSAT of 600 and a GPA of 2.54, what is the residual for this case?




______


5.
Below is a Minitab scatterplot and some analysis for the average number of cigarettes pregnant women smoke per day and the birth weight of their children.
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Correlation of weight and cigarett = (0.884

The regression equation is

weight = 8.44 ( 0.0647 cigarett


1.
Based on the above what would you expect to be the weight of a baby whose mother did not smoke.
______


2.
Based on the above regression equation a prediction is made that a women who smokes an average of 80 cigarettes per day will have a baby that weights 3.3 lbs. Why is this prediction a misuse of the regression equation? (It is unusual but not impossible for someone to smoke 80 cigarettes a day.)


3. 
In this study what are some possible lurking or confounding variables that may affect the results? (Name at least two.)


6.
Sketch a residual plot for data where the model is:


1.
a good fit
2. 
a poor fit
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