An example of Non-Linear Regression Transformation


This assignment uses the data collected describing the mean distance a planet is from its star that is a satellite of in Astronomical Units (1 A.U. = Mean distance of the sun to the earth) and the length time necessary for that planet to complete its orbit.  This data is a paired Bivariate set.  Johann Kepler used data similar to this to formulate his theories on planetary motion of which he discovered three very famous laws.

1. Download the data from my website – the file is Kepler.MTW
2. What are the two variables being studied?

3. Which variable do you think is explanatory, and which is the response variable

4. Make a scatterplot using the Stat ( Regression ( Fitted Line Plot Command of the data assuming that the distance is the explanatory variable.  Select Graphs button and check the residual vs. Fitted plot. Describe both plots.
5. Is a Linear Regression appropriate for this data. (why or why not)?

6. Enable the command line if it is not already enabled and type in the following commands:
let c3 = c1 ** 3
let c4 = c2 ** 2
name c3 DistCubed
name c4 PerSquared
7. Make a new scatterplot using the Stat ( Regression ( Fitted Line Plot Command of the new datadata assuming that the distance is the explanatory variable.  Select Graphs button and check the residual vs. Fitted plot. Describe both plots.

8. Is a Linear Regression appropriate for this Transformed Data data. (why or why not)?

9. One of Kepler’s Laws states that “the cube of the distance is equal to the square of the Period” Can you see this in the transformation we just did in 7.

10. Let the computer do the same transformation- regression Stat( Regression(Fitted Line Plot, Click OPTIONS, Select both logten Y and logten X. What is the regression?  It should be in the form of the top line of the equation box below on the left.  Note that b is the exponent (after removing the logs)– how does that relate to Kepler’s Law on right (it is not actually equal but proportional.
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11. Make a prediction: Predict the period if the Distance is (Are they interpolations or extrapolations?):

a. 1.2AU

b. 10AU 
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