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The Gamma Distribution CDF and Kummer's Confluent Hypergeometric FunctionConfluent Hypergeometric FunctionConfluent Hypergeometric FunctionConfluent Hypergeometric Function
by Joseph F. Murphy, Ph.D.

One needs the incomplete gamma function to calculate the CDF of the gamma distribution.
Presented is the basis for the computer calculation of the gamma distribution CDF.

Reference:
"Handbook of Mathematical Functions With Formulas, Graphs, and Mathematical Tables
U.S. Department of Commerce, National Bureau of Standards, Applied Mathematics Series 55
Ninth printing, November 1970, Library of Congress Catalog Card Number: 64-60036"

Equations use the handbook numbering system.

6.5.1 

6.5.2 

6.5.12 

 is Kummer's confluent hypergeometric function.

13.1.2 

Substitute 1 and  from 6.5.12 into 13.1.2

Cancelling the factorials!

Substitute  from 6.5.12 for 

   where   then 

Substitute the gamma distribution parameters  and use 6.5.1, 6.5.2, and 6.5.12

   where   then 

The  equation is easily implemented on a computer stopping when 

From Wikipedia, for a positive integer parameter , is the Erlang distribution:

   where   then 

which checks out my series expansion using Kummer's confluent hypergeometric function.
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√
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