Fitting a Gamma or an Exponential Model to Real Data
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Florida October Average Rainfall

The values for average rainfall are climate averages based on weather data collected from 1971 to 2000. The number of days with precipitation are averages of all the years that the weather station has measured rainfall. The calculation of days only includes days when it rained 0.01 inches or more. The precipitation data are provided by the Western Regional Climate Center and the US National Climatic Data Center.

Summary Statistics and Graphs

Looking at inches of rain:
     mean       sd  0% 25% 50% 75% 100%  n

 3.795122 1.245181 2.3 2.9 3.3 4.5  6.6 41
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Fitting the Model:

Let’s try to fit an exponential model to the inches data. Using R (statistical computer software), fitdistr(Dataset$in.,"exponential")

      rate   

  0.26349614 
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 (0.04115118)

This is a maximum likelihood estimate for 1/theta parameter for an exponential distribution that fits the data. (R indexes the exponential as 1/theta instead of theta). Hence, the mean would be 1/.2635 roughly which is 3.795066. That value should remind you of the sample mean for inches. 
 If we plot the histogram using density, and plot the exponential density for this theta value on the same plot, what we get is shown at right.

This is not a good fit. It’s not hard to see why, the exponential decays too fast from 0, and our minimum rainfall value is 2.3 inches. Let’s see if a gamma does a better job.

fitdistr(Dataset$in.,"gamma")

     shape         rate   

  10.4686820    2.7584573 

 ( 2.2762503) ( 0.6143839)

[image: image5.png]density

Datasetin




Shape is our alpha, and rate is 1 divided by our beta in terms of parameters. Hence, the beta parameter is 1/(2.7585)= 0.3625159. The mean of the distribution suggested by R is then 10.4687*.3625= 3.794904. Plotting the histogram with this “best fit” gamma distribution gives:

This isn’t horrible, but could probably be improved a little upon. 
