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STEM Degrees: 7 STEM Participants:

Major Goals: The major goals, as outlined in the proposal fall into three categories. 1. Improve the computer
algebra system called A Probability Programming Language (APPL) in various was: make it completely open
source and free by transferring it to Python (not Maple), beta test the new version in the class room and in
research. 2. Use APPL to find new distributions and new properties of probabilistic models in a number of ways:
explore the base proportion method, explore the fully enumerated bootstrap, explore ad hoc distributions that are
a super set of the triangular distributions. 3. Propagate and advertise the use of APPL to the academic community
through publications, presentations, and articles on how to use APPL and what are some of the results from APPL.

Accomplishments: In the past year of the project the following accomplishments have been achieved.
In category 1 of the goals:

- A Beta version of APPL has been further beta tested in 2 probability class. The improvements have been
added to the Python website on github.

- This version was beta tested by 24 more students in the spring class of MATH313 Probability at The Colorado
College. Results of the testing have resulted in updates to APPLPy.

In Category 2 of the goals:

- Research was accomplished by six undergrad students and myself over three summers. The students were
research interns study the creation of new families of distributions based on the marginal distribution method and
the maximums and minimums method. Also we looked at expansions of the triangular distribution into adhoc
distributions that improve modeling and statistical methods. Also included is work done on fully enumerated
bootstrap distributions. This research greatly emproves empirical modeling. These results include creating and
cataloging over 1000 new families of probability distributions. Also included now is a draft paper on the Ratio of
Life Distrbutions, another way of producing new distributions.

- Further research has been started on the ratios of independent random variables to include exploring their
properties and animating their transitions in various video clips.

- Work has begun on a third volume to the Computational Probability series of research monographs. This
monograph will be titted Computational Probability: Producing and Assessing New Families of Univariate
Continuous Distributions. So far the draft is over 200 pages and reports on over 1000 new families of distributions,
as well as an assessment of the utility of each distribution.

In Category 3 of the goals:
- A research paper entitled “SURVIVAL DISTRIBUTIONS BASED ON THE INCOMPLETE GAMMA
FUNCTION RATIO” was submitted and accepted at the 2016 Winter Simulation Conference in December of 2016.
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This is a refereed paper that underwent a selection process.

- Final editing and publication of the second edition of the research monograph Computational Probability:

Algorithms and Applications in the Mathematical Sciences, was accomplished. The publisher is Springer, the
ISBN is 978-3-319-43321-9, year: 2017.

- Final editing and publication of a new research monograph called Computational Probability Applications, also
being published by Springer-Verlag was accomplished. The publisher is Springer, the ISBN is 978-3-319-43315-8,

year: 2017.

- The “APPLPYy: A Probability Programming Language in Python” is still being finalized for submission for a

journal to be determined.

- The result of the research conducted by the interns was presented at the Conference on Applied Statistics in

Defense (CASD) in the fall of 2016 and also at the Winter Sim conference in Dec 2017.
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