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Exploration: Residual Plots
Average Weight and Length Measurements for 

Sebastes Mentella (Rockfish) At Different Ages
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1. Our conjecture is that this is an exponential situation. Perform an exponential regression using WEIGHT in grams as a function of LENGTH in centimeters. Draw a graph of the scatter plot for the data that includes your regression curve.

2. Next, construct and draw a graph of the residual plot for the regression to confirm or reject our conjecture. Comment on the results. Might there be a better model for this data?  

Exploration: Planetary Data Regression
The table below shows the periods of the orbits of each planet in years and the mean (half the sum of greatest and smallest distances or the semi-major axis) distance from the Sun in kilometers.
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	Name
	Period - P (yrs)
	Millions of km

from the Sun

(semi-major axis distance -d)

	Mercury
	0.24
	57.9

	Venus
	0.61
	108.2

	Earth
	1
	149.6

	Mars
	1.88
	228.0

	Jupiter
	11.86
	778.5

	Saturn
	29.46
	1433.3

	Uranus
	84.01
	2872.6

	Neptune
	164.79
	4493.6


a. Use "function patterns" (remember this is real data) to try to decide what
type of function this data represents considering period, P, as a function of mean distance, d, from the Sun (the semi-major axis of the planet's orbit)

b. Based on your answer to "a", do a regression to find the equation for the
function that fits this data. In addition, comment on the r or R2 value (whichever is appropriate based on your chosen model) associated with the equation.

c. Plot the scatter plot as shown above along with the regression curve to see how well the regression equation fits the data.

d. Now explore the data and regression equation using residuals. Does the
residual plot support your choice for the type of regression that you chose? Are there problems with trying to interpret the residual plot for this exploration?


e. Kepler derived his three laws of planetary motion from analysis of data such
as that in the table above. Research Kepler's Third Law in a reference text or in
a physics text. How well does your regression equation agree with that law? 
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