Ponderosa Computing Statistical Distributions Excel Add-
ins Release Notes Version 1.4.0

Version date: 7 July 2020.

Copyright and License
This software is copyright © 2020 Paul J. McClellan. All rights reserved.

THIS FREE SOFTWARE IS PROVIDED “AS IS” AND ANY EXPRESS OR IMPLIED
WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT HOLDERS OR CONTRIBUTORS
BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT
OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR
BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Features
This add-in implements the following Excel worksheet statistical distribution functions:
Continuous Distributions  Functions

Beta SD.BETA.PDF(), SD.BETA.LTP(), SD.BETA.UTP(),
SD.BETA.LTQ(), SD.BETA.UTQ()

Standard Beta SD.SBETA.PDF(), SD.SBETA.LTP(), SD.SBETA.UTP(),
SD.SBETA.LTQ(), SD.SBETA.UTQ()

Cauchy SD. CAUCHY.PDF(), SD. CAUCHY.LTP(),SD.CAUCHY.UTP(),
SD. CAUCHY.LTQ(), SD. CAUCHY.UTQ()

Chi-Squared SD.CHISQ.PDF(), SD.CHISQ.LTP(), SD.CHISQ.UTP(),
SD.CHISQ.LTQ(), SD.CHISQ.UTQ()

Exponential SD.EXPON.PDF(), SD.EXPON.LTP(), SD.EXPON.UTP(),
SD.EXPON.LTQ(), SD.EXPON.UTQ()
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Discrete Distributions

Binomial

Geometric

Hypergeometric

Negative Binomial

Poisson

SD. EVMAX.PDF(), SD. EVMAX.LTP(), SD. EVMAX.UTP(),
SD. EVMAX.LTQ(), SD. EVMAX.UTQ()

SD. EVMIN.PDF(), SD. EVMIN.LTP(), SD. EVMIN.UTP(),
SD. EVMIN.LTQ(), SD. EVMIN.UTQ()

SD.GAMMA .PDF(), SD.GAMMA.LTP(), SD.GAMMA.UTP(),
SD.GAMMA.LTQ(), SD.GAMMA.UTQ()

SD.LOGISTIC.PDF(), SD.LOGISTIC.LTP(),
SD.LOGISTIC.UTP(), SD.LOGISTIC.LTQ(),
SD.LOGISTIC.UTQ()

SD.LNORM.PDF(), SD.LNORM.LTP(), SD.LNORM.UTP(),
SD.LNORM.LTQ(), SD.LNORM.UTQ()

SD.NORM.PDF(), SD.NORM.LTP(), SD.NORM.UTP(),
SD.NORM.LTQ(), SD.NORM.UTQ()

SD.SNORM.PDF(), SD.SNORM.LTP(), SD.SNORM.UTP(),
SD.SNORM.LTQ(), SD.SNORM.UTQ()

SD.F.PDF(), SD.F.LTP(), SD.F.UTP(), SD.F.LTQ(), SD.F.UTQ()
SD.T.PDF(), SD.T.LTP(), SD.T.UTP(), SD.T.LTQ(), SD.T.UTQ()
SD.WEIBULL.PDF(), SD.WEIBULL.LTP(),
SD.WEIBULL.UTP(), SD.WEIBULL.LTQ(),
SD.WEIBULL.UTQ()

Functions

SD.BINOM.PMF(), SD.BINOM.LTP(), SD.BINOM.UTP(),
SD.BINOM.LTQ(), SD.BINOM.UTQ()

SD.GEOM.PMF(), SD.GEOM.LTP(), SD.GEOM.UTP(),
SD.GEOM.LTQ(), SD.GEOM.UTQ()

SD.HGEOM.PMF(), SD.HGEOM.LTP(), SD.HGEOM.UTP(),
SD.HGEOM.LTQ(), SD.HGEOM.UTQ()

SD.NBINOM.PMF(), SD.NBINOM.LTP(), SD.NBINOM.UTP(),
SD.NBINOM.LTQ(), SD.NBINOM.UTQ()

SD.POISSON.PMF(), SD.POISSON.LTP(), SD.POISSON.UTP(),
SD.POISSON.LTQ(), SD.POISSON.UTQ()



Each distribution has either a probability mass function (PMF) or probability density function
(PDF), depending on whether the distribution is discrete or continuous, respectively. Each
distribution also has explicit lower tail probability (LTP), upper tail probability (UTP), lower tail
quantile (LTQ), and upper tail quantile (UTQ) functions.

Requirements
There are two Add-ins, PcStaDistXLL_32.xll and PcStaDistXLL_64.xll.

e Both require Microsoft Windows 7, 8, or 10.
e PcStaDistXLL_32.xll requires 32-bit Excel 2007 or later.
e PcStaDistXLL_64.xll requires 64-bit Excel 2010 or later.

Implementation

The Ponderosa Computing Statistical Distributions Excel Add-in uses the Boost C++ Math
Toolkit version 2.9.0, part of the Boost C++ Libraries version 1.70.0 provided by Boost.org, as
the computational engine of its statistical distributions functions, distributed under the Boost
Software License.

Known Issues

1. The Boost Math Toolkit documentation states that its implementation of the
hypergeometric distribution functions loose significant precision for large population
sizes. For a population size N one should expect to lose log,, N decimal digits of
precision, with the results becoming meaningless for N > 10>, Due to the computational
complexity and loss of precision for large population sizes in the hypergeometric
distribution function implementation, the parameters for the hypergeometric worksheet
functions are restricted to the range of C++ unsigned integers [0, 4294967295].

Changes from Previous Versions

From Release 1.3.0:

1. Both 32-bit Excel PcStaDistXLL_32.xll and 64-bit Excel PcStaDistXLL_64.xll
installation packages are provided.

2. The add-in was built using the Visual Studio 2019 Platform Toolset v142. The
corresponding Visual C++ Redistributable will be installed if necessary.

From Release 1.2.0:

3. The add-in was built using Visual Studio 2017 Platform Toolset v141. The corresponding
Visual C++ Redistributable will be installed if necessary.

From Release 1.1.2;



https://www.boost.org/doc/libs/1_70_0/libs/math/doc/html/index.html
https://www.boost.org/doc/libs/1_70_0/libs/math/doc/html/index.html
http://www.boost.org/
http://www.boost.org/users/license.html
http://www.boost.org/users/license.html

The add-in was built on Boost version 1.70 (Math Toolkit 2.9.0). Changes from Boost 1.57.0
(Math Toolkit 2.1.0) include:

1. Fixed some corner cases in the beta, incomplete beta, and incomplete beta derivative.
This impacts:
SD.BINOM.PMF(),
SD.NBINOM.PMF(),
SD.T.PDF(),
SD.T.LTP(),
SD.T.UTP(),
SD.T.LTQ(), and
g. SD.T.UTQ().
2. Improved the accuracy of the erfc function's rational approximations. This impacts:
a. SD.NORM.LTQ(),
b. SD.NORM.UTQ(),
c. SD.SNORM.LTQ(), and
d. SD.SNORM.UTQ().
3. Fixed extreme-value pdf for large valued inputs. This impacts:
a. SD.EVMAX.PDF() and
b. SD.EVMIN.PDF(),
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From Release 1.1.1:

1. A conflict between menu commands across multiple add-ins has been corrected.

From Release 1.1.0:

1. The install package can be installed over the current version.

2. Custom installation dialog images were added.

3. The Excel add-in Registration Dialog has been removed and the About Dialog has been
simplified.



