Fitting parametric distributions using R: the
fitdistrplus package
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Fitting distributions consists of selecting the best fitting probability distribution from a predefined family
of distributions. This practice is specially needed in the domain of Quantitative Risk Assessment. It requires
judgment and expertise and generally needs an iterative process of distribution choice, parameters estimation,
and quality of fit evaluation. The function fitdistr in MASS (Venables and Ripley, 2002) is a general-purpose
maximum-likelihood fitting routine for the parameter estimation step. Other steps of the process may be
developed using R (Ricci, 2005) but, to our knowledge, no specific package has been implemented for that
purpose.

The package fitdistrplus provides several functions to help the fit of a univariate parametric distri-
bution to data. Data may be continuous or discrete, and a specific approach is proposed for each of these
two types of data. Continuous data may contain censored values (right-, left- and interval-censored with
several upper and lower bounds) as frequently obtained as microbial or chemical analysis outputs used in
risk assessment. More precisely, fitdistrplus is a set of integrated functions specifically written to:

e Help choose the best parametric distribution that fits a given dataset, using a skewness-kurtosis plot;

e For a given distribution, estimate the parameters using the maximum likelihood method or the method
of matching moments and provide goodness-of-fit graphs (empirical and theoretical distributions plot
in density and in cdf, P-P plot and Q-Q plot) and statistics (Chi-squared, Kolmogorov-Smirnov and
Anderson-Darling statistics) to assess the fit;

e For a fitted distribution, simulate the uncertainty in the estimated parameters by parametric or non-
parametric bootstrap resampling. This method may be used in risk assessment for describing an input
by a distribution reflecting variability, conditionally to hyperparameters that are considered uncertain.

This package was first built to help the specification of distributions in quantitative risk assessment, but
could be used more largely as an help to fit distributions to data, as it provides larger possibilities than the
function fitdistr. While fitdistrplus is already available on the CRAN, new graphs for goodness-of-fit
for censored data, new goodness-of-fit statistics and tests for non-censored and censored data are currently
under development within the R-Forge project “Risk assessment with R” (Pouillot et al., 2008).
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