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RESEARCH SUMMARY

Moment matching and percentile matching are the
standard methods for fitting a distribution from
Johnson's translation system (the SL’ SU’ SB’ and

SN families) to a univariate data set {Johnson and

Kotz 1970). One method for fitting a multivariate
Johnson distribution to a vector-valued data set

is to: (a) fit each marginal distribution separate-
ly with a univariate Johnson distribution; and

then (b) fit a multivariate normal distribution to
the transformed vectors using the sample correla-
tion coefficients between the transformed coordi-
nates. To make this approach numerically feasible,
Wilson (1983) implemented an interactive percent-
ile matching algorithm based on a modified Newton-
Raphson procedure. When the algorithm was applied
to 80 trivariate data sets arising in a large-scale
policy analysis project, excessive manual interven-
tion was required in some situations to obtain ac-
ceptable fits (Martin 1983).

As an alternative method for fitting a Johnson dis-
tribution to a univariate data set
{x5:1<j<n} (1)
that has been sorted 1h ascending order, it is pro-
posed that the "best" curve of the form
oly + 8+f[(x~£)/AT} (2)
should be fitted by nonlinear weighted least squares

regression (Jennrich and Sampson 1968) to the set
of sample points

y = y(x} =

{(xj,yj):1<a’<n}, (3)

where
Yj = j/(n+l1), 1<j<n, (4)
o(z) = (2n)'%fz exp(—%tz) dt, -=<z <, (5)

and where f(+) is selected from among the alterna-
tive forms

o 115
In{u) for the SL family
sinh™}(u)  for the 5 family
f(u) = (6)

Tnu/(1-u)] for the Sy family
u for the SN family

When this method was applied to a univariate data
set arising in animal science, the resulting fit was
significantly better than that obtained by conven-
tional methods (Vaughan 1983).
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