Mercury Concentration in Female Dolphins

The following data set shows age and the mercury concentration in the livers of female dolphins:
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For this project you are to find linear and curved models to fit the above data.  Possible models for this data set include a linear model
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, an exponential model 
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 and a power model
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.   Then use your models to make predictions of the amount of mercury for a 20-year old dolphin and a 30-year old dolphin, and use these predictions to assess the fit of each model.  What information do these models provide about how mercury concentration changes over time?    Which model would you recommend for making a prediction? Why?  
Solutions:

Linear 
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r=.904

Exponential
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r=.864 (describes the linear fit of the transformed data, not the exponential fit to the original data)
Power
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r=.977 (describes the linear fit of the transformed data, not the power fit to the original data)
Predictions:

	Model
	X=20 Years
	X=30 Years

	Linear

Exponential

Power
	197.28

126.41

188.12
	304.38

429.10

322.58


Interpretations of Models:

· Linear – the slope tells us that, on average we expect mercury concentration to increase by 10.71 micrograms/gram with each additional year of age

· Exponential – the growth factor is 1.13 so the growth rate is 1.13-1 = .13 or 13%.  This tells us that we expect mercury concentration to increase by 13% each year.  The other coefficient, 10.97, represents an initial amount of mercury (at birth?)

· Power – the coefficients of this model don’t have nice interpretations like the other two models.  The power of 1.33 is roughly 4/3, which might make sense if a power model is appropriate for this kind of data.

Issues to consider when determining “best fit” 

· Values of r (other statistics are also useful – MSE, for example, as well as residual plots)
· Accuracy of predictions

· Linear and Exponential do not go through the origin, Power does

· Ease and usefulness of interpretations of model components – if two models fit equally well and there is no “physical” reason why one model is more appropriate, go with the simpler model (Occham’s razor)

· Application outside of the range of the X-values (extrapolation) – does one model make more sense?
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