Non-Linear Regression – Transformation 
Do the following to see how a transformation on data can help us to make a better prediction than a simple linear transformation.  Follow these steps, print-out the scatterplots and residual plots created along the way and answer the questions.  Turn in as an assignment.
1. Load Kepler.MTW into Minitab

2. This data is a list of planets in the galaxy, their period of Revolution (in days) and their distance from the star they are orbiting (in Astronomical Units)

3. Make a scatterplot of the two lists use Distk as your Explanatory variable.  Draw the general “look” of the scatterplot.

4. Perform a Linear Regression on the data (y = a + bx)
5. Use the Linear model (4) to predict the Period value for the following (note earth is 1 AU):

· Distance 1.2 AU

· Distance 10 AU

6. Create a Residual plot, Describe this plot. Should a transformation be performed?

Put the following commands into the editor (Make sure the editor is enabled)
MTB > let c3 = c1**.5

MTB > let c4 = c2 ** .333

7. Create a new scatterplot. Does his scatterplot look more linear?

8. Do a Linear Regression on the new data to find Y = A + bX.

9. Use the transformed model (7) to predict the Period value for the following. To do these predictions you must find the cube root of the distance, then use the equation and then square the result to obtain the period:

· Distance 1.2 AU

· Distance 10 AU

10. Look at the residual plot of this mode, how is it different than the previous residual plot?

11. One of Kepler’s Laws of planetary motion states that the D3 is proportional to  T2
 (D = Distance, T = Period of revolution) Does our work support Kepler’s Law?

In a Log Log trans formation you get Log(Y) = A + B Log(X), Doing a little math on this we get
Y = 10(A + B Log(X))
Y = 10A10B Log(X)
Y = aXB
You should see that B is 3/2   Which if makes sense if you solve Kepler’s Law for D
12. Using the transformation in (8) Predict the Power Model the distance of a planet from its Star if its period of revolution is (for this one you must calculate the log of the distance, plug this into the regression and then find the antilog of the result):

· Distance 1.2 AU

· Distance 10 AU 

13. Are these predictions interpolations or extrapolations? 
