
Package ‘lmomco’
January 2, 2012

Title L-moments, Censored L-moments, Trimmed L-moments, L-comoments,and Many Distributions

Version 1.4.3

Depends R (>= 2.10.0), utils

Date 2011-08-30

Author William H. Asquith

Description The package implements the statistical theory of L-moments
in R including L-moment estimation, probability-weighted moment
estimation, parameter estimation for numerous familiar and
not-so-familiar distributions, and L-moment estimation for the
same distributions from the parameters. L-moments are derived
from the expectations of order statistics and are linear with
respect to the probability-weighted moments; choice of either
can be made by mathematical convenience. L-moments are directly
analogous to the well-known product moments; however, L-moments
have many advantages including unbiasedness, robustness, and
consistency with respect to the product moments. The method of
L-moments can out perform the method of maximum likelihood. The
lmomco package historically is oriented around canonical
FORTRAN algorithms of J.R.M. Hosking, and the nomenclature for many of the functions paral-
lels that of the Hosking library,which later became available in the lmom package. However, vast
arrays of various extensions and curiosities are added by the
author to aid and expand the breadth of L-moment application.
Such extensions include venerable statistics as Sen weighted
mean, Gini mean difference, plotting positions, and conditional
probability adjustment. The plotting of L-moment ratio diagrams
is directly supported in this package. Computations of
L-moments for right-tail and left-tail censoring by known or
unknown censoring threshold and also by indicator variable also
are available. E.A.H. Elamir and A.H. Seheult have developed
the trimmed L-moments, which are implemented in this package,and numerical integra-
tion of quantile functions is used to
dynamically compute trajectories of select TL-moment ratios for
the construction of TL-moment ratio diagrams. Robert Serfling

1



2 R topics documented:

and Peng Xiao have extended L-moments into multivariate space;
the so-called sample L-comoments are implemented here and might
have considerable application in copula theory because they
measure asymmetric correlation and higher co-moments. The supported distributions with mo-
ment type shown as ‘‘L’’(L-moments) or ‘‘TL’’ (trimmed L-moments) and additional support
for right-tail censoring ([RC]) include: Cauchy (TL),Exponential (L), Gamma (L), General-
ized Extreme Value (L),Generalized Lambda (L & TL), Generalized Logis-
tic (L),Generalized Normal (L), Generalized Pareto (L[RC] & TL), Gumbel
(L), Kappa (L), Kumaraswamy (L), Normal (L), 3-parameter
log-Normal (L), Pearson Type III (L), Rayleigh (L), Reverse
Gumbel (L[RC]), Rice/Rician (L), Truncated Exponential (L),Wakeby (L), and Weibull (L).

Maintainer William H. Asquith <william.asquith@ttu.edu>

License GPL

URL http://www.amazon.com/
Distributional-Statistics-Environment-Statistical-Computing/dp/1463508417/

Repository CRAN

Date/Publication 2011-09-01 06:25:29

R topics documented:
amarilloprecip . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
Apwm2BpwmRC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
are.lmom.valid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
are.par.valid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10
are.parcau.valid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
are.parexp.valid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13
are.pargam.valid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14
are.pargev.valid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
are.pargld.valid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16
are.parglo.valid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18
are.pargno.valid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19
are.pargpa.valid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20
are.pargum.valid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22
are.parkap.valid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23
are.parkur.valid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24
are.parln3.valid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25
are.parnor.valid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26
are.parpe3.valid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28
are.parray.valid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29
are.parrevgum.valid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30
are.parrice.valid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31
are.partexp.valid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32
are.parwak.valid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33
are.parwei.valid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34
Bpwm2ApwmRC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35

http://www.amazon.com/Distributional-Statistics-Environment-Statistical-Computing/dp/1463508417/
http://www.amazon.com/Distributional-Statistics-Environment-Statistical-Computing/dp/1463508417/


R topics documented: 3

canyonprecip . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37
cdfcau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38
cdfexp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39
cdfgam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40
cdfgev . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41
cdfgld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42
cdfglo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43
cdfgno . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45
cdfgpa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46
cdfgum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47
cdfkap . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48
cdfkur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49
cdfln3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50
cdfnor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51
cdfpe3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52
cdfray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54
cdfrevgum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55
cdfrice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56
cdftexp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57
cdfwak . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58
cdfwei . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59
check.fs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61
check.pdf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62
claudeprecip . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63
clearforkporosity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64
dist.list . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64
dlmomco . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65
DrillBitLifetime . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66
expect.max.ostat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67
fliplmoms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68
freq.curve.all . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70
gen.freq.curves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72
genci . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73
gini.mean.diff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76
harmonic.mean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 77
herefordprecip . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 78
hmomco . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79
IRSrefunds.by.state . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80
is.cau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81
is.exp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81
is.gam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82
is.gev . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83
is.gld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84
is.glo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84
is.gno . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85
is.gpa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86
is.gum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87
is.kap . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87



4 R topics documented:

is.kur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88
is.ln3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89
is.nor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90
is.pe3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90
is.ray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91
is.revgum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 92
is.rice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93
is.texp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93
is.wak . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94
is.wei . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95
LaguerreHalf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 96
Lcomoment.coefficients . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 96
Lcomoment.correlation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 98
Lcomoment.Lk12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99
Lcomoment.matrix . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 101
Lcomoment.Wk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 102
lcomoms2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 104
lmom.ub . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 105
lmom2par . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 107
lmom2pwm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 108
lmom2vec . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110
lmomcau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 111
lmomexp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 112
lmomgam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 114
lmomgev . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 115
lmomgld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 116
lmomglo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 119
lmomgno . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 120
lmomgpa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 122
lmomgpaRC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 123
lmomgum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125
lmomkap . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 126
lmomkur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127
lmomln3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129
lmomnor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 130
lmompe3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 132
lmomray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 133
lmomRCmark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 134
lmomrevgum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 136
lmomrice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 137
lmoms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 139
lmomsf01 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 140
lmomsRCmark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142
lmomtexp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144
lmomTLgld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 146
lmomTLgpa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149
lmomwak . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150
lmomwei . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 151



R topics documented: 5

lmorph . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 153
lmrdia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 154
lmrdiscord . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 155
nonexceeds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 158
par2cdf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159
par2cdf2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 160
par2lmom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 161
par2pdf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 162
par2qua . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 163
par2qua2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 164
par2vec . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 165
parcau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 166
parexp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 167
pargam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 168
pargev . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 169
pargld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 171
parglo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 174
pargno . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 175
pargpa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 176
pargpaRC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 178
pargum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180
parkap . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181
parkur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 183
parln3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 184
parnor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 185
parpe3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 187
parray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 188
parrevgum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 189
parrice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 191
partexp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 193
parTLgld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 194
parTLgpa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 197
parwak . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 199
parwei . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200
pdfcau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 201
pdfexp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 202
pdfgam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 203
pdfgev . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 204
pdfgld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 206
pdfglo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 207
pdfgno . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 208
pdfgpa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 209
pdfgum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 211
pdfkap . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 212
pdfkur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 213
pdfln3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 214
pdfnor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 215
pdfpe3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 216



6 R topics documented:

pdfray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 217
pdfrevgum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 218
pdfrice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 220
pdftexp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 222
pdfwak . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 223
pdfwei . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 224
plmomco . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 225
plotlmrdia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 226
pmoms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 229
pp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 231
prettydist . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 233
prob2T . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 233
pwm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 234
pwm.gev . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 236
pwm.pp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 237
pwm.ub . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 239
pwm2lmom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240
pwm2vec . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 242
pwmLC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 243
pwmRC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 244
qlmomco . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 247
qua.ostat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 248
qua2ci . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 249
quacau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 251
quaexp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 253
quagam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 254
quagev . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 255
quagld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 256
quaglo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 257
quagno . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 258
quagpa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 259
quagum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 261
quakap . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 262
quakur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 263
qualn3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 264
quanor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 265
quape3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 266
quaray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 267
quarevgum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 268
quarice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 269
quatexp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 271
quawak . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 272
quawei . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 273
rlmomco . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 275
sen.mean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 276
T2prob . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 277
theoLmoms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 278
theoLmoms.max.ostat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 279



amarilloprecip 7

theopwms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 281
theoTLmoms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 282
TLmom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 284
TLmoms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 286
tlmrcau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 287
tlmrexp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 288
tlmrgev . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 289
tlmrglo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 291
tlmrgno . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 293
tlmrgpa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 295
tlmrgum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 297
tlmrln3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 299
tlmrnor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300
tlmrpe3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 302
tlmrray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 304
tulia6Eprecip . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 305
tuliaprecip . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 305
USGSsta01515000peaks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 306
USGSsta02366500peaks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 307
USGSsta05405000peaks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 309
USGSsta06766000dvs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 310
USGSsta08151500peaks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 311
USGSsta08167000peaks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 312
USGSsta08190000peaks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 313
USGSsta09442000peaks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 315
USGSsta14321000peaks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 316
vec2lmom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 317
vec2par . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 318
vec2pwm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 320
vec2TLmom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 321
vegaprecip . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 322
z.par2cdf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323
z.par2qua . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 324

Index 326

amarilloprecip Annual Maximum Precipitation Data for Amarillo, Texas

Description

Annual maximum precipitation data for Amarillo, Texas

Usage

data(amarilloprecip)
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Format

A data frame with

YEAR The calendar year of the annual maxima.

DEPTH The depth of 7-day annual maxima rainfall in inches.

References

Asquith, W.H., 1998, Depth-duration frequency of precipitation for Texas: U.S.~Geological Survey
Water-Resources Investigations Report 98–4044, 107~p.

Examples

data(amarilloprecip)
summary(amarilloprecip)

Apwm2BpwmRC Conversion between A- and B-Type Probability-Weighted Moments
for Right-Tail Censoring of An Appropriate Distribution

Description

This function converts “A”-type Probability-Weighted Moments (PWMs, βAr ) to the “B”-type βBr .
The βAr are the ordinary PWMs for the m left noncensored or observed values. The βBr are more
complex and use the m observed values and the m − n right-tailed censored values for which the
censoring threshold is known. These PWMs are described in the documenation for pwmRC.

This function uses the defined relation between to two PWM types when the βAr are known along
with the parameters (para) of a right-tail censored distribution inclusive of the censoring fraction
ζ = m/n. The value ζ is the right-tail censor fraction or the probability Pr{} that x is less than the
quantile at ζ nonexceedance probability: (Pr{x < X(ζ)}).

βBr−1 = r−1{ζrrβAr−1 + (1− ζr)X(ζ)},

where 1 ≤ r ≤ n and n is the number of moments, and X(ζ) is the value of the quantile function at
nonexceedance probability ζ. Finally, the RC in the function name is to denote Right-tail Censoring.

Usage

Apwm2BpwmRC(Apwm,para)

Arguments

Apwm A vector of A-type PWMs: βAr
para The parameters of the distribution from a function such as pargpaRC in which

the βAr are contained in a list element titled betas and the right-tail censoring
fraction ζ is contained in an element titled zeta.
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Value

An R list is returned.

Author(s)

W.H. Asquith

References

Hosking, J.R.M., 1995, The use of L-moments in the analysis of censored data, in Recent Advances
in Life-Testing and Reliability, edited by N. Balakrishnan, chapter 29, CRC Press, Boca Raton, Fla.,
pp. 546–560.

See Also

Bpwm2ApwmRC and pwmRC

Examples

# Data listed in Hosking (1995, table 29.2, p. 551)
H <- c(3,4,5,6,6,7,8,8,9,9,9,10,10,11,11,11,13,13,13,13,13,

17,19,19,25,29,33,42,42,51.9999,52,52,52)
# 51.9999 was really 52, a real (noncensored) data point.

z <- pwmRC(H,52)
# The B-type PMWs are used for the parameter estimation of the
# Reverse Gumbel distribution. The parameter estimator requires
# conversion of the PWMs to L-moments by pwm2lmom().
para <- parrevgum(pwm2lmom(z$Bbetas),z$zeta) # parameter object
Bbetas <- Apwm2BpwmRC(z$Abetas,para)
Abetas <- Bpwm2ApwmRC(Bbetas$betas,para)
# Assertion that both of the vectors of B-type PWMs should be the same.
str(Abetas) # A-type PWMs of the distribution
str(z$Abetas) # A-type PWMs of the original data

are.lmom.valid Are the L-moments valid

Description

The second through fifth order L-moments are perhaps the most common in analysis situations.
These L-moments have particular constraints on magnitudes and relation to each other. This func-
tion evaluates and L-moment object whether the bounds for L-scale (λ2 > 0), L-skew (|τ3| < 1),
L-kurtosis (0.25(5τ23 − 1) ≤ τ4 < 1), and |τ5| < 1 are satisfied.

Usage

are.lmom.valid(lmom)
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Arguments

lmom A L-moment object created by lmom.ub or pwm2lmom.

Value

TRUE L-moments are valid.

FALSE L-moments are not valid.

Author(s)

W.H. Asquith

References

Hosking, J.R.M., 1990, L-moments—Analysis and estimation of distributions using linear combi-
nations of order statistics: Journal of the Royal Statistical Society, Series B, vol. 52, p. 105-124.

Hosking, J.R.M. and Wallis, J.R., 1997, Regional frequency analysis—An approach based on L-
moments: Cambridge University Press.

See Also

lmom.ub, lmoms, and pwm2lmom

Examples

lmr <- lmom.ub(rnorm(20))
if(are.lmom.valid(lmr)) print("They are.")

are.par.valid Are the Distribution Parameters Consistent with the Distribution

Description

This function is a dispatcher on top of the are.parCCC.valid functions, where CCC represents the
distribution type: exp, gam, gev, glo, gno, gpa, gum, kap, kur, ln3, nor, pe3, ray, revgum, rice,
wak, or wei. Internally, this function is called only by vec2par in the process of converting a vector
into a proper distribution parameter object for this package.

Usage

are.par.valid(para,...)

Arguments

para A distribution parameter object having at least attributes type and para.

... Additional arguments for the are.parCCC.valid call that is made internally.
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Value

TRUE If the parameters are consistent with the distribution specified by the type at-
tribute of the parameter object.

FALSE If the parameters are not consistent with the distribution specified by the type
attribute of the parameter object.

Author(s)

W.H. Asquith

References

Hosking, J.R.M., 1996, FORTRAN routines for use with the method of L-moments: Version 3,
IBM Research Report RC20525, T.J. Watson Research Center, Yorktown Heights, New York.

Hosking, J.R.M. and Wallis, J.R., 1997, Regional frequency analysis—An approach based on L-
moments: Cambridge University Press.

See Also

vec2par

Examples

vec <- c(12,120) # parameters of exponential distribution
para <- vec2par(vec,’exp’) # build exponential distribution parameter

# object
# The following two conditionals are equivalent as are.parexp.valid()
# is called within are.par.valid().
if(are.par.valid(para)) Q <- quaexp(0.5,para)
if(are.parexp.valid(para)) Q <- quaexp(0.5,para)

are.parcau.valid Are the Distribution Parameters Consistent with the Cauchy Distribu-
tion

Description

The distribution parameter object returned by functions of this package such as by vec2par are
consistent with the corresponding distribution, otherwise a list would not have been returned. How-
ever, other functions (cdfcau and quacau) require consistent parameters to return the cumulative
probability (nonexceedance), quantile, and L-moments of the distribution, respectively.

Usage

are.parcau.valid(para,nowarn=FALSE,...)
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Arguments

para A distribution parameter list returned by parcau or vec2par.

nowarn A logical switch on warning surpression. If TRUE then options(warn=-1) is
made and restored on return. This switch is to permit calls in which warnings
are not desired as the user knows how to handle the returned value—say in an
optimization algorithm.

... Additional arguments for the are.parCCC.valid call that is made internally.

Value

TRUE If the parameters are cau consistent.

FALSE If the parameters are not cau consistent.

Note

This function calls is.cau to verify consistency between the distribution parameter object and the
intent of the user.

Author(s)

W.H. Asquith

References

Elamir, E.A.H., and Seheult, A.H., 2003, Trimmed L-moments: Computational Statistics and Data
Analysis, vol. 43, pp. 299–314.

Gilchrist, W.G., 2000, Statistical modeling with quantile functions: Chapman and Hall/CRC, Boca
Raton, FL.

See Also

is.cau

Examples

para <- vec2par(c(12,12),type=’cau’)
if(are.parcau.valid(para)) Q <- quacau(0.5,para)
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are.parexp.valid Are the Distribution Parameters Consistent with the Exponential Dis-
tribution

Description

The distribution parameter object returned by functions of this package such as by parexp are con-
sistent with the corresponding distribution, otherwise a list would not have been returned. However,
other functions (cdfexp, quaexp, and lmomexp require consistent parameters to return the cumula-
tive probability (nonexceedance), quantile, and L-moments of the distribution, respectively. These
functions internally use the are.parexp.valid function. The FORTRAN source code of Hosking
provides the basis for the function.

Usage

are.parexp.valid(para,nowarn=FALSE)

Arguments

para A distribution parameter list returned by parexp.

nowarn A logical switch on warning surpression. If TRUE then options(warn=-1) is
made and restored on return. This switch is to permit calls in which warnings
are not desired as the user knows how to handle the returned value—say in an
optimization algorithm.

Value

TRUE If the parameters are exp consistent.

FALSE If the parameters are not exp consistent.

Note

This function calls is.exp to verify consistency between the distribution parameter object and the
intent of the user.

Author(s)

W.H. Asquith

References

Hosking, J.R.M., 1996, FORTRAN routines for use with the method of L-moments: Version 3,
IBM Research Report RC20525, T.J. Watson Research Center, Yorktown Heights, New York.

Hosking, J.R.M. and Wallis, J.R., 1997, Regional frequency analysis—An approach based on L-
moments: Cambridge University Press.
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See Also

is.exp

Examples

para <- parexp(lmom.ub(c(123,34,4,654,37,78)))
if(are.parexp.valid(para)) Q <- quaexp(0.5,para)

are.pargam.valid Are the Distribution Parameters Consistent with the Gamma Distribu-
tion

Description

The distribution parameter object returned by functions of this package such as by pargam are con-
sistent with the corresponding distribution, otherwise a list would not have been returned. However,
other functions (cdfgam, quagam, and lmomgam require consistent parameters to return the cumula-
tive probability (nonexceedance), quantile, and L-moments of the distribution, respectively. These
functions internally use the are.pargam.valid function. The FORTRAN source code of Hosking
provides the basis for the function. The parameters are restricted to the following conditions.

α > 0 and β > 0.

Usage

are.pargam.valid(para,nowarn=FALSE)

Arguments

para A distribution parameter list returned by pargam.

nowarn A logical switch on warning surpression. If TRUE then options(warn=-1) is
made and restored on return. This switch is to permit calls in which warnings
are not desired as the user knows how to handle the returned value—say in an
optimization algorithm.

Value

TRUE If the parameters are gam consistent.

FALSE If the parameters are not gam consistent.

Note

This function calls is.gam to verify consistency between the distribution parameter object and the
intent of the user.
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Author(s)

W.H. Asquith

References

Hosking, J.R.M., 1996, FORTRAN routines for use with the method of L-moments: Version 3,
IBM Research Report RC20525, T.J. Watson Research Center, Yorktown Heights, New York.

Hosking, J.R.M. and Wallis, J.R., 1997, Regional frequency analysis—An approach based on L-
moments: Cambridge University Press.

See Also

is.gam

Examples

para <- pargam(lmom.ub(c(123,34,4,654,37,78)))
if(are.pargam.valid(para)) Q <- quagam(0.5,para)

are.pargev.valid Are the Distribution Parameters Consistent with the Generalized Ex-
treme Value Distribution

Description

The distribution parameter object returned by functions of this package such as by pargev are con-
sistent with the corresponding distribution, otherwise a list would not have been returned. However,
other functions (cdfgev, quagev, and lmomgev require consistent parameters to return the cumula-
tive probability (nonexceedance), quantile, and L-moments of the distribution, respectively. These
functions internally use the are.pargev.valid function. The FORTRAN source code of Hosking
provides the basis for the function.

Usage

are.pargev.valid(para,nowarn=FALSE)

Arguments

para A distribution parameter list returned by pargev.

nowarn A logical switch on warning surpression. If TRUE then options(warn=-1) is
made and restored on return. This switch is to permit calls in which warnings
are not desired as the user knows how to handle the returned value—say in an
optimization algorithm.
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Value

TRUE If the parameters are gev consistent.

FALSE If the parameters are not gev consistent.

Note

This function calls is.gev to verify consistency between the distribution parameter object and the
intent of the user.

Author(s)

W.H. Asquith

References

Hosking, J.R.M., 1996, FORTRAN routines for use with the method of L-moments: Version 3,
IBM Research Report RC20525, T.J. Watson Research Center, Yorktown Heights, New York.

Hosking, J.R.M. and Wallis, J.R., 1997, Regional frequency analysis—An approach based on L-
moments: Cambridge University Press.

See Also

is.gev

Examples

para <- pargev(lmom.ub(c(123,34,4,654,37,78)))
if(are.pargev.valid(para)) Q <- quagev(0.5,para)

are.pargld.valid Are the Distribution Parameters Consistent with the Generalized
Lambda Distribution

Description

The distribution parameter object returned by functions of this package such as by vec2par are
consistent with the corresponding distribution, otherwise a list would not have been returned. How-
ever, other functions (quagld) require consistent parameters to ensure that the Generalized Lambda
Distribution is monotonic increasing on 0 ≤ F ≤ 1, in which F is nonexceedance probability.

Usage

are.pargld.valid(para,verbose=FALSE,nowarn=FALSE)
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Arguments

para A distribution parameter list returned by vec2par.

verbose A logical switch on additional output to the user—default is FALSE.

nowarn A logical switch on warning surpression. If TRUE then options(warn=-1) is
made and restored on return. This switch is to permit calls in which warnings
are not desired as the user knows how to handle the returned value—say in an
optimization algorithm.

Details

Karian and Dudewicz (2000) outline valid parameter space of the Generalized Lambda distribution.
First, according to Theorem 1.3.3 the distribution is valid if and only if

α(κFκ−1 + h(1− F )h−1) ≥ 0.

for all F ∈ [0, 1]. The are.pargld.valid function tests against this condition by incrementing
through [0, 1] by dF = 0.0001. This is a brute force method of course. Further, Karian and
Dudewicz (2002) provide a diagrammatic representation of regions in κ and h space for suitable α
in which the distribution is valid. The are.pargld.valid function subsequently checks against the
6 valid regions as a secondary check on Theorem 1.3.3. The regions of the distribution are defined
for suitably choosen α by

Region 1: κ ≤ −1 and h ≥ 1,

Region 2: κ ≥ 1 and h ≤ −1,

Region 3: κ ≥ 0 and h ≥ 0,

Region 4: κ ≤ 0 and h ≤ 0,

Region 5: h ≥ (−1/κ) and − 1 ≥ κ ≤ 0, and

Region 6: h ≤ (−1/κ) and h ≥ −1 and κ ≥ 1.

Value

TRUE If the parameters are gld consistent.

FALSE If the parameters are not gld consistent.

Note

This function calls is.gld to verify consistency between the distribution parameter object and the
intent of the user.

Author(s)

W.H. Asquith
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References

Karian, Z.A., and Dudewicz, E.J., 2000, Fitting statistical distributions—The generalized lambda
distribution and generalized bootstrap methods: CRC Press, Boca Raton, FL, 438 p.

See Also

is.gld

Examples

para <- vec2par(c(123,34,4,3),type=’gld’)
if(are.pargld.valid(para)) Q <- quagld(0.5,para)

are.parglo.valid Are the Distribution Parameters Consistent with the Generalized Lo-
gistic Distribution

Description

The distribution parameter object returned by functions of this package such as by parglo are con-
sistent with the corresponding distribution, otherwise a list would not have been returned. However,
other functions (cdfglo, quaglo, and lmomglo require consistent parameters to return the cumula-
tive probability (nonexceedance), quantile, and L-moments of the distribution, respectively. These
functions internally use the are.parglo.valid function. The FORTRAN source code of Hosking
provides the basis for the function.

Usage

are.parglo.valid(para,nowarn=FALSE)

Arguments

para A distribution parameter list returned by parglo.

nowarn A logical switch on warning surpression. If TRUE then options(warn=-1) is
made and restored on return. This switch is to permit calls in which warnings
are not desired as the user knows how to handle the returned value—say in an
optimization algorithm.

Value

TRUE If the parameters are glo consistent.

FALSE If the parameters are not glo consistent.

Note

This function calls is.glo to verify consistency between the distribution parameter object and the
intent of the user.
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Author(s)

W.H. Asquith

References

Hosking, J.R.M., 1996, FORTRAN routines for use with the method of L-moments: Version 3,
IBM Research Report RC20525, T.J. Watson Research Center, Yorktown Heights, New York.

Hosking, J.R.M. and Wallis, J.R., 1997, Regional frequency analysis—An approach based on L-
moments: Cambridge University Press.

See Also

is.glo

Examples

para <- parglo(lmom.ub(c(123,34,4,654,37,78)))
if(are.parglo.valid(para)) Q <- quaglo(0.5,para)

are.pargno.valid Are the Distribution Parameters Consistent with the Generalized Nor-
mal Distribution

Description

The distribution parameter object returned by functions of this package such as by pargno are con-
sistent with the corresponding distribution, otherwise a list would not have been returned. However,
other functions (cdfgno, quagno, and lmomgno require consistent parameters to return the cumula-
tive probability (nonexceedance), quantile, and L-moments of the distribution, respectively. These
functions internally use the are.pargno.valid function. The FORTRAN source code of Hosking
provides the basis for the function.

Usage

are.pargno.valid(para,nowarn=FALSE)

Arguments

para A distribution parameter list returned by pargno.

nowarn A logical switch on warning surpression. If TRUE then options(warn=-1) is
made and restored on return. This switch is to permit calls in which warnings
are not desired as the user knows how to handle the returned value—say in an
optimization algorithm.
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Value

TRUE If the parameters are gno consistent.

FALSE If the parameters are not gno consistent.

Note

This function calls is.gno to verify consistency between the distribution parameter object and the
intent of the user.

Author(s)

W.H. Asquith

References

Hosking, J.R.M., 1996, FORTRAN routines for use with the method of L-moments: Version 3,
IBM Research Report RC20525, T.J. Watson Research Center, Yorktown Heights, New York.

Hosking, J.R.M. and Wallis, J.R., 1997, Regional frequency analysis—An approach based on L-
moments: Cambridge University Press.

See Also

is.gno

Examples

para <- pargno(lmom.ub(c(123,34,4,654,37,78)))
if(are.pargno.valid(para)) Q <- quagno(0.5,para)

are.pargpa.valid Are the Distribution Parameters Consistent with the Generalized
Pareto Distribution

Description

The distribution parameter object returned by functions of this package such as by pargpa are con-
sistent with the corresponding distribution, otherwise a list would not have been returned. However,
other functions (cdfgpa, quagpa, and lmomgpa require consistent parameters to return the cumula-
tive probability (nonexceedance), quantile, and L-moments of the distribution, respectively. These
functions internally use the are.pargpa.valid function. The FORTRAN source code of Hosking
provides the basis for the function.

Usage

are.pargpa.valid(para,nowarn=FALSE)
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Arguments

para A distribution parameter list returned by pargpa.

nowarn A logical switch on warning surpression. If TRUE then options(warn=-1) is
made and restored on return. This switch is to permit calls in which warnings
are not desired as the user knows how to handle the returned value—say in an
optimization algorithm.

Value

TRUE If the parameters are gpa consistent.

FALSE If the parameters are not gpa consistent.

Note

This function calls is.gpa to verify consistency between the distribution parameter object and the
intent of the user.

Author(s)

W.H. Asquith

References

Hosking, J.R.M., 1996, FORTRAN routines for use with the method of L-moments: Version 3,
IBM Research Report RC20525, T.J. Watson Research Center, Yorktown Heights, New York.

Hosking, J.R.M. and Wallis, J.R., 1997, Regional frequency analysis—An approach based on L-
moments: Cambridge University Press.

See Also

is.gpa

Examples

para <- pargpa(lmom.ub(c(123,34,4,654,37,78)))
if(are.pargpa.valid(para)) Q <- quagpa(0.5,para)
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are.pargum.valid Are the Distribution Parameters Consistent with the Gumbel Distribu-
tion

Description

The distribution parameter object returned by functions of this package such as by pargum are con-
sistent with the corresponding distribution, otherwise a list would not have been returned. However,
other functions (cdfgum, quagum, and lmomgum require consistent parameters to return the cumula-
tive probability (nonexceedance), quantile, and L-moments of the distribution, respectively. These
functions internally use the are.pargum.valid function. The FORTRAN source code of Hosking
provides the basis for the function.

Usage

are.pargum.valid(para,nowarn=FALSE)

Arguments

para A distribution parameter list returned by pargum.

nowarn A logical switch on warning surpression. If TRUE then options(warn=-1) is
made and restored on return. This switch is to permit calls in which warnings
are not desired as the user knows how to handle the returned value—say in an
optimization algorithm.

Value

TRUE If the parameters are gum consistent.

FALSE If the parameters are not gum consistent.

Note

This function calls is.gum to verify consistency between the distribution parameter object and the
intent of the user.

Author(s)

W.H. Asquith

References

Hosking, J.R.M., 1996, FORTRAN routines for use with the method of L-moments: Version 3,
IBM Research Report RC20525, T.J. Watson Research Center, Yorktown Heights, New York.

Hosking, J.R.M. and Wallis, J.R., 1997, Regional frequency analysis—An approach based on L-
moments: Cambridge University Press.
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See Also

is.gum

Examples

para <- pargum(lmom.ub(c(123,34,4,654,37,78)))
if(are.pargum.valid(para)) Q <- quagum(0.5,para)

are.parkap.valid Are the Distribution Parameters Consistent with the Kappa Distribu-
tion

Description

The distribution parameter object returned by functions of this package such as by parkap are con-
sistent with the corresponding distribution, otherwise a list would not have been returned. However,
other functions (cdfkap, quakap, and lmomkap require consistent parameters to return the cumula-
tive probability (nonexceedance), quantile, and L-moments of the distribution, respectively. These
functions internally use the are.parkap.valid function. The FORTRAN source code of Hosking
provides the basis for the function.

Usage

are.parkap.valid(para,nowarn=FALSE)

Arguments

para A distribution parameter list returned by parkap.

nowarn A logical switch on warning surpression. If TRUE then options(warn=-1) is
made and restored on return. This switch is to permit calls in which warnings
are not desired as the user knows how to handle the returned value—say in an
optimization algorithm.

Value

TRUE If the parameters are kap consistent.

FALSE If the parameters are not kap consistent.

Note

This function calls is.kap to verify consistency between the distribution parameter object and the
intent of the user.

Author(s)

W.H. Asquith
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References

Hosking, J.R.M., 1996, FORTRAN routines for use with the method of L-moments: Version 3,
IBM Research Report RC20525, T.J. Watson Research Center, Yorktown Heights, New York.

Hosking, J.R.M. and Wallis, J.R., 1997, Regional frequency analysis—An approach based on L-
moments: Cambridge University Press.

See Also

is.kap

Examples

para <- parkap(lmom.ub(c(123,34,4,654,37,78)))
if(are.parkap.valid(para)) Q <- quakap(0.5,para)

are.parkur.valid Are the Distribution Parameters Consistent with the Kumaraswamy
Distribution

Description

The distribution parameter object returned by functions of this package such as by parkur are con-
sistent with the corresponding distribution, otherwise a list would not have been returned. However,
other functions (cdfkur, quakur, and lmomkur require consistent parameters to return the cumula-
tive probability (nonexceedance), quantile, and L-moments of the distribution, respectively. These
functions internally use the are.parkur.valid function.

Usage

are.parkur.valid(para,nowarn=FALSE)

Arguments

para A distribution parameter list returned by parkur.

nowarn A logical switch on warning surpression. If TRUE then options(warn=-1) is
made and restored on return. This switch is to permit calls in which warnings
are not desired as the user knows how to handle the returned value—say in an
optimization algorithm.

Value

TRUE If the parameters are kur consistent.

FALSE If the parameters are not kur consistent.
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Note

This function calls is.kur to verify consistency between the distribution parameter object and the
intent of the user.

Author(s)

W.H. Asquith

References

Jones, M.C., 2009, Kumaraswamy’s distribution—A beta-type distribution with some tractability
advantages: Statistical Methodology, v.6, pp. 70–81.

See Also

is.kur

Examples

para <- parkur(lmom.ub(c(0.25, 0.4, 0.6, 0.65, 0.67, 0.9)))
if(are.parkur.valid(para)) Q <- quakur(0.5,para)

are.parln3.valid Are the Distribution Parameters Consistent with the 3-Parameter Log-
Normal Distribution

Description

The distribution parameter object returned by functions of this package such as by pargum are con-
sistent with the corresponding distribution, otherwise a list would not have been returned. However,
other functions (cdfln3, qualn3, and lmomln3 require consistent parameters to return the cumula-
tive probability (nonexceedance), quantile, and L-moments of the distribution, respectively. These
functions internally use the are.parln3.valid function.

Usage

are.parln3.valid(para,nowarn=FALSE)

Arguments

para A distribution parameter list returned by parln3.

nowarn A logical switch on warning surpression. If TRUE then options(warn=-1) is
made and restored on return. This switch is to permit calls in which warnings
are not desired as the user knows how to handle the returned value—say in an
optimization algorithm.
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Value

TRUE If the parameters are ln3 consistent.

FALSE If the parameters are not ln3 consistent.

Note

This function calls is.ln3 to verify consistency between the distribution parameter object and the
intent of the user.

Author(s)

W.H. Asquith

References

NEED

See Also

is.ln3

Examples

para <- parln3(lmom.ub(c(123,34,4,654,37,78)))
if(are.parln3.valid(para)) Q <- qualn3(0.5,para)

are.parnor.valid Are the Distribution Parameters Consistent with the Normal Distribu-
tion

Description

The distribution parameter object returned by functions of this package such as by parnor are con-
sistent with the corresponding distribution, otherwise a list would not have been returned. However,
other functions (cdfnor, quanor, and lmomnor require consistent parameters to return the cumula-
tive probability (nonexceedance), quantile, and L-moments of the distribution, respectively. These
functions internally use the are.parnor.valid function. The FORTRAN source code of Hosking
provides the basis for the function.

Usage

are.parnor.valid(para,nowarn=FALSE)
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Arguments

para A distribution parameter list returned by parnor.

nowarn A logical switch on warning surpression. If TRUE then options(warn=-1) is
made and restored on return. This switch is to permit calls in which warnings
are not desired as the user knows how to handle the returned value—say in an
optimization algorithm.

Value

TRUE If the parameters are nor consistent.

FALSE If the parameters are not nor consistent.

Note

This function calls is.nor to verify consistency between the distribution parameter object and the
intent of the user.

Author(s)

W.H. Asquith

References

Hosking, J.R.M., 1996, FORTRAN routines for use with the method of L-moments: Version 3,
IBM Research Report RC20525, T.J. Watson Research Center, Yorktown Heights, New York.

Hosking, J.R.M. and Wallis, J.R., 1997, Regional frequency analysis—An approach based on L-
moments: Cambridge University Press.

See Also

is.nor

Examples

para <- parnor(lmom.ub(c(123,34,4,654,37,78)))
if(are.parnor.valid(para)) Q <- quanor(0.5,para)
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are.parpe3.valid Are the Distribution Parameters Consistent with the Pearson Type III
Distribution

Description

The distribution parameter object returned by functions of this package such as by parpe3 are con-
sistent with the corresponding distribution, otherwise a list would not have been returned. However,
other functions (cdfpe3, quape3, and lmompe3 require consistent parameters to return the cumula-
tive probability (nonexceedance), quantile, and L-moments of the distribution, respectively. These
functions internally use the are.parpe3.valid function. The FORTRAN source code of Hosking
provides the basis for the function.

Usage

are.parpe3.valid(para,nowarn=FALSE)

Arguments

para A distribution parameter list returned by parpe3.

nowarn A logical switch on warning surpression. If TRUE then options(warn=-1) is
made and restored on return. This switch is to permit calls in which warnings
are not desired as the user knows how to handle the returned value—say in an
optimization algorithm.

Value

TRUE If the parameters are pe3 consistent.

FALSE If the parameters are not pe3 consistent.

Note

This function calls is.pe3 to verify consistency between the distribution parameter object and the
intent of the user.

Author(s)

W.H. Asquith

References

Hosking, J.R.M., 1996, FORTRAN routines for use with the method of L-moments: Version 3,
IBM Research Report RC20525, T.J. Watson Research Center, Yorktown Heights, New York.

Hosking, J.R.M. and Wallis, J.R., 1997, Regional frequency analysis—An approach based on L-
moments: Cambridge University Press.
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See Also

is.pe3

Examples

para <- parpe3(lmom.ub(c(123,34,4,654,37,78)))
if(are.parpe3.valid(para)) Q <- quape3(0.5,para)

are.parray.valid Are the Distribution Parameters Consistent with the Rayleigh Distri-
bution

Description

The distribution parameter object returned by functions of this package such as by parray are con-
sistent with the corresponding distribution, otherwise a list would not have been returned. However,
other functions (cdfray, quaray, and lmomray require consistent parameters to return the cumula-
tive probability (nonexceedance), quantile, and L-moments of the distribution, respectively. These
functions internally use the are.parray.valid function.

Usage

are.parray.valid(para,nowarn=FALSE)

Arguments

para A distribution parameter list returned by parray.

nowarn A logical switch on warning surpression. If TRUE then options(warn=-1) is
made and restored on return. This switch is to permit calls in which warnings
are not desired as the user knows how to handle the returned value—say in an
optimization algorithm.

Value

TRUE If the parameters are ray consistent.

FALSE If the parameters are not ray consistent.

Note

This function calls is.ray to verify consistency between the distribution parameter object and the
intent of the user.

Author(s)

W.H. Asquith
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References

Hosking, J.R.M., 1986, The theory of probability weighted moments: Research Report RC12210,
IBM Research Division, Yorkton Heights, N.Y.

See Also

is.ray

Examples

para <- parray(lmom.ub(c(123,34,4,654,37,78)))
if(are.parray.valid(para)) Q <- quaray(0.5,para)

are.parrevgum.valid Are the Distribution Parameters Consistent with the Reverse Gumbel
Distribution

Description

The distribution parameter object returned by functions of this package such as by parrevgum
are consistent with the corresponding distribution, otherwise a list would not have been returned.
However, other functions (cdfrevgum, quarevgum, and lmomrevgum require consistent parameters
to return the cumulative probability (nonexceedance), quantile, and L-moments of the distribution,
respectively. These functions internally use the are.parrevgum.valid function.

Usage

are.parrevgum.valid(para,nowarn=FALSE)

Arguments

para A distribution parameter list returned by parrevgum.

nowarn A logical switch on warning surpression. If TRUE then options(warn=-1) is
made and restored on return. This switch is to permit calls in which warnings
are not desired as the user knows how to handle the returned value—say in an
optimization algorithm.

Value

TRUE If the parameters are revgum consistent.

FALSE If the parameters are not revgum consistent.

Note

This function calls is.revgum to verify consistency between the distribution parameter object and
the intent of the user.
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Author(s)

W.H. Asquith

References

Hosking, J.R.M., 1995, The use of L-moments in the analysis of censored data, in Recent Advances
in Life-Testing and Reliability, edited by N. Balakrishnan, chapter 29, CRC Press, Boca Raton, Fla.,
pp. 546–560.

See Also

is.revgum

Examples

para <- vec2par(c(.9252, .1636, .7),type=’revgum’)
if(are.parrevgum.valid(para)) Q <- quarevgum(0.5,para)

are.parrice.valid Are the Distribution Parameters Consistent with the Rice Distribution

Description

The distribution parameter object returned by functions of this package such as by parrice are
consistent with the corresponding distribution, otherwise a list would not have been returned. How-
ever, other functions (cdfrice, quarice, and lmomrice require consistent parameters to return the
cumulative probability (nonexceedance), quantile, and L-moments of the distribution, respectively.
These functions internally use the are.parrice.valid function.

Usage

are.parrice.valid(para,nowarn=FALSE)

Arguments

para A distribution parameter list returned by parrice.

nowarn A logical switch on warning surpression. If TRUE then options(warn=-1) is
made and restored on return. This switch is to permit calls in which warnings
are not desired as the user knows how to handle the returned value—say in an
optimization algorithm.

Value

TRUE If the parameters are rice consistent.

FALSE If the parameters are not rice consistent.
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Note

This function calls is.rice to verify consistency between the distribution parameter object and the
intent of the user.

Author(s)

W.H. Asquith

See Also

is.rice

Examples

#para <- parrice(lmom.ub(c(123,34,4,654,37,78)))
#if(are.parrice.valid(para)) Q <- quarice(0.5,para)

are.partexp.valid Are the Distribution Parameters Consistent with the Truncated Expo-
nential Distribution

Description

The distribution parameter object returned by functions of this package such as by partexp are
consistent with the corresponding distribution, otherwise a list would not have been returned. How-
ever, other functions (cdftexp, quatexp, and lmomtexp require consistent parameters to return the
cumulative probability (nonexceedance), quantile, and L-moments of the distribution, respectively.
These functions internally use the are.partexp.valid function. The FORTRAN source code of
Hosking provides the basis for the function.

Usage

are.partexp.valid(para,nowarn=FALSE)

Arguments

para A distribution parameter list returned by parexp.

nowarn A logical switch on warning surpression. If TRUE then options(warn=-1) is
made and restored on return. This switch is to permit calls in which warnings
are not desired as the user knows how to handle the returned value—say in an
optimization algorithm.

Value

TRUE If the parameters are texp consistent.

FALSE If the parameters are not texp consistent.
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Note

This function calls is.texp to verify consistency between the distribution parameter object and the
intent of the user.

Author(s)

W.H. Asquith

References

Hosking, J.R.M., 1996, FORTRAN routines for use with the method of L-moments: Version 3,
IBM Research Report RC20525, T.J. Watson Research Center, Yorktown Heights, New York.

Hosking, J.R.M. and Wallis, J.R., 1997, Regional frequency analysis—An approach based on L-
moments: Cambridge University Press.

See Also

is.texp

Examples

para <- parexp(lmom.ub(c(123,34,4,654,37,78)))
if(are.parexp.valid(para)) Q <- quaexp(0.5,para)

are.parwak.valid Are the Distribution Parameters Consistent with the Wakeby Distribu-
tion

Description

The distribution parameter object returned by functions of this package such as by parwak are con-
sistent with the corresponding distribution, otherwise a list would not have been returned. However,
other functions (cdfwak, quawak, and lmomwak require consistent parameters to return the cumula-
tive probability (nonexceedance), quantile, and L-moments of the distribution, respectively. These
functions internally use the are.parwak.valid function. The FORTRAN source code of Hosking
provides the basis for the function.

Usage

are.parwak.valid(para,nowarn=FALSE)

Arguments

para A distribution parameter list returned by parwak.
nowarn A logical switch on warning surpression. If TRUE then options(warn=-1) is

made and restored on return. This switch is to permit calls in which warnings
are not desired as the user knows how to handle the returned value—say in an
optimization algorithm.
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Value

TRUE If the parameters are wak consistent.

FALSE If the parameters are not wak consistent.

Note

This function calls is.wak to verify consistency between the distribution parameter object and the
intent of the user.

Author(s)

W.H. Asquith

References

Hosking, J.R.M., 1996, FORTRAN routines for use with the method of L-moments: Version 3,
IBM Research Report RC20525, T.J. Watson Research Center, Yorktown Heights, New York.

Hosking, J.R.M. and Wallis, J.R., 1997, Regional frequency analysis—An approach based on L-
moments: Cambridge University Press.

See Also

is.wak

Examples

para <- parwak(lmom.ub(c(123,34,4,654,37,78)))
if(are.parwak.valid(para)) Q <- quawak(0.5,para)

are.parwei.valid Are the Distribution Parameters Consistent with the Weibull Distribu-
tion

Description

The distribution parameter object returned by functions of this package such as by parwei are con-
sistent with the corresponding distribution, otherwise a list would not have been returned. However,
other functions (cdfwei, quawei, and lmomwei require consistent parameters to return the cumula-
tive probability (nonexceedance), quantile, and L-moments of the distribution, respectively. These
functions internally use the are.parwei.valid function. The FORTRAN source code of Hosking
provides the basis for the function.

Usage

are.parwei.valid(para,nowarn=FALSE)
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Arguments

para A distribution parameter list returned by parwei.

nowarn A logical switch on warning surpression. If TRUE then options(warn=-1) is
made and restored on return. This switch is to permit calls in which warnings
are not desired as the user knows how to handle the returned value—say in an
optimization algorithm.

Value

TRUE If the parameters are wei consistent.

FALSE If the parameters are not wei consistent.

Note

This function calls is.wei to verify consistency between the distribution parameter object and the
intent of the user.

Author(s)

W.H. Asquith

References

Hosking, J.R.M. and Wallis, J.R., 1997, Regional frequency analysis—An approach based on L-
moments: Cambridge University Press.

See Also

is.wei

Examples

para <- parwei(lmom.ub(c(123,34,4,654,37,78)))
if(are.parwei.valid(para)) Q <- quawei(0.5,para)

Bpwm2ApwmRC Conversion between B- and A-Type Probability-Weighted Moments
for Right-Tail Censoring of An Appropriate Distribution
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Description

This function converts “B”-type Probability-Weighted Moments (PWMs, βBr ) to the “A”-type βAr .
The βAr are the ordinary PWMs for the m left noncensored or observed values. The βBr are more
complex and use the m observed values and the m − n right-tailed censored values for which the
censoring threshold is known. These PWMs are described in the documentation for pwmRC.

This function uses the defined relation between to two PWM types when the βBr are known along
with the parameters (para) of a right-tail censored distribution inclusive of the censoring fraction
ζ = m/n. The value ζ is the right-tail censor fraction or the probability Pr{} that x is less than the
quantile at ζ nonexceedance probability: (Pr{x < X(ζ)}).

βAr−1 =
rβBr−1 − (1− ζr)X(ζ)

rζr
,

where 1 ≤ r ≤ n and n is the number of moments, and X(ζ) is the value of the quantile function at
nonexceedance probability ζ. Finally, the RC in the function name is to denote Right-tail Censoring.

Usage

Bpwm2ApwmRC(Bpwm,para)

Arguments

Bpwm A vector of B-type PWMs: βBr

para The parameters of the distribution from a function such as pargpaRC in which
the βBr are contained in a list element titled betas and the right-tail censoring
fraction ζ is contained in an element titled zeta.

Value

An R list is returned.

Author(s)

W.H. Asquith

References

Hosking, J.R.M., 1995, The use of L-moments in the analysis of censored data, in Recent Advances
in Life-Testing and Reliability, edited by N. Balakrishnan, chapter 29, CRC Press, Boca Raton, Fla.,
pp. 546–560.

See Also

Apwm2BpwmRC and pwmRC
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Examples

# Data listed in Hosking (1995, table 29.2, p. 551)
H <- c(3,4,5,6,6,7,8,8,9,9,9,10,10,11,11,11,13,13,13,13,13,

17,19,19,25,29,33,42,42,51.9999,52,52,52)
# 51.9999 was really 52, a real (noncensored) data point.

z <- pwmRC(H,52)
# The B-type PMWs are used for the parameter estimation of the
# Reverse Gumbel distribution. The parameter estimator requires
# conversion of the PWMs to L-moments by pwm2lmom().
para <- parrevgum(pwm2lmom(z$Bbetas),z$zeta) # parameter object
Abetas <- Bpwm2ApwmRC(z$Bbetas,para)
Bbetas <- Apwm2BpwmRC(Abetas$betas,para)
# Assertion that both of the vectors of B-type PWMs should be the same.
str(Bbetas) # B-type PWMs of the distribution
str(z$Bbetas) # B-type PWMs of the original data

canyonprecip Annual Maximum Precipitation Data for Canyon, Texas

Description

Annual maximum precipitation data for Canyon, Texas

Usage

data(canyonprecip)

Format

A data frame with

YEAR The calendar year of the annual maxima.

DEPTH The depth of 7-day annual maxima rainfall in inches.

References

Asquith, W.H., 1998, Depth-duration frequency of precipitation for Texas: U.S.~Geological Survey
Water-Resources Investigations Report 98–4044, 107~p.

Examples

data(canyonprecip)
summary(canyonprecip)
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cdfcau Cumulative Distribution Function of the Cauchy Distribution

Description

This function computes the cumulative probability or nonexceedance probability of the Cauchy
distribution given parameters (ξ and α) of the distribution provided by parcau or vec2par. The
cumulative distribution function of the distribution is

F (x) =
arctan(x−ξα )

π
+ 0.5,

where F (x) is the nonexceedance probability for quantile x, ξ is a location parameter and α is a
scale parameter.

Usage

cdfcau(x, para)

Arguments

x A real value.

para The parameters from parcau or vec2par.

Value

Nonexceedance probability (F ) for x.

Author(s)

W.H. Asquith

References

Elamir, E.A.H., and Seheult, A.H., 2003, Trimmed L-moments: Computational Statistics and Data
Analysis, vol. 43, pp. 299–314.

Gilchrist, W.G., 2000, Statistical modeling with quantile functions: Chapman and Hall/CRC, Boca
Raton, FL.

See Also

quacau, parcau, vec2par

Examples

para <- c(12,12)
cdfcau(50,vec2par(para,type=’cau’))
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cdfexp Cumulative Distribution Function of the Exponential Distribution

Description

This function computes the cumulative probability or nonexceedance probability of the Exponential
distribution given parameters (ξ and α) of the distribution computed by parexp. The cumulative
distribution function of the distribution is

F (x) = 1− e
(

−(x−ξ)
α

)
where F (x) is the nonexceedance probability for the quantile x, ξ is a location parameter and α is
a scale parameter.

Usage

cdfexp(x, para)

Arguments

x A real value.
para The parameters from parexp or similar.

Value

Nonexceedance probability (F ) for x.

Author(s)

W.H. Asquith

References

Hosking, J.R.M., 1990, L-moments—Analysis and estimation of distributions using linear combi-
nations of order statistics: Journal of the Royal Statistical Society, Series B, vol. 52, p. 105–124.

Hosking, J.R.M., 1996, FORTRAN routines for use with the method of L-moments: Version 3,
IBM Research Report RC20525, T.J. Watson Research Center, Yorktown Heights, New York.

Hosking, J.R.M. and Wallis, J.R., 1997, Regional frequency analysis—An approach based on L-
moments: Cambridge University Press.

See Also

quaexp, parexp

Examples

lmr <- lmom.ub(c(123,34,4,654,37,78))
cdfexp(50,parexp(lmr))
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cdfgam Cumulative Distribution Function of the Gamma Distribution

Description

This function computes the cumulative probability or nonexceedance probability of the Gamma
distribution given parameters (α and β) of the distribution computed by pargam. The cumulative
distribution function of the distribution has no explicit form, but is expressed as an integral.

F (x) =
β−α

Γ(α)

∫ x

0

tα−1e−t/βdF ,

where F (x) is the nonexceedance probability for the quantile x. The parameters have the following
interpretation in the R syntax; α is a shape parameter and β is a scale parameter.

Usage

cdfgam(x, para)

Arguments

x A real value.

para The parameters from pargam or similar.

Value

Nonexceedance probability (F ) for x.

Author(s)

W.H. Asquith

References

Hosking, J.R.M., 1990, L-moments—Analysis and estimation of distributions using linear combi-
nations of order statistics: Journal of the Royal Statistical Society, Series B, vol. 52, p. 105–124.

Hosking, J.R.M., 1996, FORTRAN routines for use with the method of L-moments: Version 3,
IBM Research Report RC20525, T.J. Watson Research Center, Yorktown Heights, New York.

Hosking, J.R.M. and Wallis, J.R., 1997, Regional frequency analysis—An approach based on L-
moments: Cambridge University Press.

See Also

quagam, pargam
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Examples

lmr <- lmom.ub(c(123,34,4,654,37,78))
cdfgam(50,pargam(lmr))

# A manual demonstration of a gamma parent
G <- vec2par(c(0.6333,1.579),type=’gam’) # the parent
F1 <- 0.25 # nonexceedance probability
x <- quagam(F1,G) # the lower quartile (F=0.25)
a <- 0.6333 # gamma parameter
b <- 1.579 # gamma parameter
# compute the integral
xf <- function(t,A,B) { t^(A-1)*exp(-t/B) }
Q <- integrate(xf,0,x,A=a,B=b)
# finish the math
F2 <- Q$val*b^(-a)/gamma(a)
# check the result
if(abs(F1-F2) < 1e-8) print("yes")

cdfgev Cumulative Distribution Function of the Generalized Extreme Value
Distribution

Description

This function computes the cumulative probability or nonexceedance probability of the Generalized
Extreme Value distribution given parameters (ξ, α, and κ) of the distribution computed by pargev.
The cumulative distribution function of the distribution is

F (x) = e−e
−y

,

y = −κ−1 log

(
1− κ(x− ξ)

α

)
for κ 6= 0, and

y = (x− ξ)/α for κ = 0,

where F (x) is the nonexceedance probability for quantile x, ξ is a location parameter, α is a scale
parameter, and κ is a shape parameter.

Usage

cdfgev(x, para)

Arguments

x A real value.

para The parameters from pargev or similar.
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Value

Nonexceedance probability (F ) for x.

Author(s)

W.H. Asquith

References

Hosking, J.R.M., 1990, L-moments—Analysis and estimation of distributions using linear combi-
nations of order statistics: Journal of the Royal Statistical Society, Series B, vol. 52, p. 105–124.

Hosking, J.R.M., 1996, FORTRAN routines for use with the method of L-moments: Version 3,
IBM Research Report RC20525, T.J. Watson Research Center, Yorktown Heights, New York.

Hosking, J.R.M. and Wallis, J.R., 1997, Regional frequency analysis—An approach based on L-
moments: Cambridge University Press.

See Also

quagev, pargev

Examples

lmr <- lmom.ub(c(123,34,4,654,37,78))
cdfgev(50,pargev(lmr))

cdfgld Cumulative Distribution Function of the Generalized Lambda Distri-
bution

Description

This function computes the cumulative probability or nonexceedance probability of the Generalized
Lambda distribution given parameters (ξ, α, κ, and h) of the distribution computed by pargld or
similar. The cumulative distribution function of the distribution has no explicit form. The R function
uniroot is used to root the quantile function quagld to compute the nonexceedance probability.
The function returns 0 or 1 if the x argument is at or beyond the limits of the distribution as specified
by the parameters.

Usage

cdfgld(x, gldpara, paracheck)
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Arguments

x A real value.

gldpara The parameters from pargld or similar.

paracheck A logical switch as to whether the validity of the parameters should be checked.
Default is paracheck=TRUE. This switch is made so that the root solution needed
for cdfgld exhibits an extreme speed increase because of the repeated calls to
quagld.

Value

Nonexceedance probability (F ) for x.

Author(s)

W.H. Asquith

References

Karian, Z.A., and Dudewicz, E.J., 2000, Fitting statistical distributions—The generalized lambda
distribution and generalized bootstrap methods: CRC Press, Boca Raton, FL, 438 p.

See Also

quagld, lmomgld, pargld

Examples

P <- vec2par(c(123,340,0.4,0.654),type=’gld’)
cdfgld(300,P)

cdfglo Cumulative Distribution Function of the Generalized Logistic Distri-
bution

Description

This function computes the cumulative probability or nonexceedance probability of the Generalized
Logistic distribution given parameters (ξ, α, and κ) of the distribution computed by parglo. The
cumulative distribution function of the distribution is

F (x) = 1/(1 + e−y),

where y is

y = −κ−1 log

(
1− κ(x− ξ)

α

)
for κ 6= 0,and
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y = (x− ξ)/α for κ = 0, and

where F (x) is the nonexceedance probability for quantile x, ξ is a location parameter, α is a scale
parameter, and κ is a shape parameter.

Usage

cdfglo(x, para)

Arguments

x A real value.

para The parameters from parglo or similar.

Value

Nonexceedance probability (F ) for x.

Author(s)

W.H. Asquith

References

Hosking, J.R.M., 1990, L-moments—Analysis and estimation of distributions using linear combi-
nations of order statistics: Journal of the Royal Statistical Society, Series B, vol. 52, p. 105–124.

Hosking, J.R.M., 1996, FORTRAN routines for use with the method of L-moments: Version 3,
IBM Research Report RC20525, T.J. Watson Research Center, Yorktown Heights, New York.

Hosking, J.R.M. and Wallis, J.R., 1997, Regional frequency analysis—An approach based on L-
moments: Cambridge University Press.

See Also

quaglo, parglo

Examples

lmr <- lmom.ub(c(123,34,4,654,37,78))
cdfglo(50,parglo(lmr))
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cdfgno Cumulative Distribution Function of the Generalized Normal Distri-
bution

Description

This function computes the cumulative probability or nonexceedance probability of the Generalized
Normal distribution given parameters (ξ, α, and κ) of the distribution computed by pargno. The
cumulative distribution function of the distribution is

F (x) = Φ(y),

where Φ is the cumulative ditribution function of the standard normal distribution and y is

y = −κ−1 log

(
1− κ(x− ξ)

α

)
for κ 6= 0, and

y = (x− ξ)/α for κ = 0,

where F (x) is the nonexceedance probability for quantile x, ξ is a location parameter, α is a scale
parameter, and κ is a shape parameter.

Usage

cdfgno(x, para)

Arguments

x A real value.

para The parameters from pargno or similar.

Value

Nonexceedance probability (F ) for x.

Author(s)

W.H. Asquith

References

Hosking, J.R.M., 1990, L-moments—Analysis and estimation of distributions using linear combi-
nations of order statistics: Journal of the Royal Statistical Society, Series B, vol. 52, p. 105–124.

Hosking, J.R.M., 1996, FORTRAN routines for use with the method of L-moments: Version 3,
IBM Research Report RC20525, T.J. Watson Research Center, Yorktown Heights, New York.

Hosking, J.R.M. and Wallis, J.R., 1997, Regional frequency analysis—An approach based on L-
moments: Cambridge University Press.
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See Also

quagno, pargno

Examples

lmr <- lmom.ub(c(123,34,4,654,37,78))
cdfgno(50,pargno(lmr))

cdfgpa Cumulative Distribution Function of the Generalized Pareto Distribu-
tion

Description

This function computes the cumulative probability or nonexceedance probability of the Generalized
Pareto distribution given parameters (ξ, α, and κ) of the distribution computed by pargpa. The
cumulative distribution function of the distribution is

F (x) = 1− e−y ,

where y is

y = −κ−1 log

(
1− κ(x− ξ)

α

)
for κ 6= 0, and

y = (x− ξ)/A for κ = 0,

where F (x) is the nonexceedance probability for quantile x, ξ is a location parameter, α is a scale
parameter, and κ is a shape parameter.

Usage

cdfgpa(x, para)

Arguments

x A real value.

para The parameters from pargpa or similar.

Value

Nonexceedance probability (F ) for x.

Author(s)

W.H. Asquith
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References

Hosking, J.R.M., 1990, L-moments—Analysis and estimation of distributions using linear combi-
nations of order statistics: Journal of the Royal Statistical Society, Series B, vol. 52, p. 105–124.

Hosking, J.R.M., 1996, FORTRAN routines for use with the method of L-moments: Version 3,
IBM Research Report RC20525, T.J. Watson Research Center, Yorktown Heights, New York.

Hosking, J.R.M. and Wallis, J.R., 1997, Regional frequency analysis—An approach based on L-
moments: Cambridge University Press.

See Also

quagpa, pargpa

Examples

lmr <- lmom.ub(c(123,34,4,654,37,78))
cdfgpa(50,pargpa(lmr))

cdfgum Cumulative Distribution Function of the Gumbel Distribution

Description

This function computes the cumulative probability or nonexceedance probability of the Gumbel
distribution given parameters (ξ and α) of the distribution computed by pargum. The cumulative
distribution function of the distribution is

F (x) = e−e
(
− (x−ξ)

α

)
,

where F (x) is the nonexceedance probability for quantile x, ξ is a location parameter, and α is a
scale parameter.

Usage

cdfgum(x, para)

Arguments

x A real value.

para The parameters from pargum or similar.

Value

Nonexceedance probability (F ) for x.

Author(s)

W.H. Asquith
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References

Hosking, J.R.M., 1990, L-moments—Analysis and estimation of distributions using linear combi-
nations of order statistics: Journal of the Royal Statistical Society, Series B, vol. 52, p. 105–124.

Hosking, J.R.M., 1996, FORTRAN routines for use with the method of L-moments: Version 3,
IBM Research Report RC20525, T.J. Watson Research Center, Yorktown Heights, New York.

Hosking, J.R.M. and Wallis, J.R., 1997, Regional frequency analysis—An approach based on L-
moments: Cambridge University Press.

See Also

quagum, pargum

Examples

lmr <- lmom.ub(c(123,34,4,654,37,78))
cdfgum(50,pargum(lmr))

cdfkap Cumulative Distribution Function of the Kappa Distribution

Description

This function computes the cumulative probability or nonexceedance probability of the Kappa dis-
tribution given parameters (ξ, α, and κ, h) of the distribution computed by parkap. The cumulative
distribution function of the distribution is

F (x) =

(
1− h

(
1− κ(x− ξ)

α

)1/κ
)1/h

,

where F (x) is the nonexceedance probability for quantile x, ξ is a location parameter, α is a scale
parameter, κ is a shape parameter, and h is another shape parameter.

Usage

cdfkap(x, para)

Arguments

x A real value.

para The parameters from parkap or similar.

Value

Nonexceedance probability (F ) for x.
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Author(s)

W.H. Asquith

References

Hosking, J.R.M., 1990, L-moments—Analysis and estimation of distributions using linear combi-
nations of order statistics: Journal of the Royal Statistical Society, Series B, vol. 52, p. 105–124.

Hosking, J.R.M., 1996, FORTRAN routines for use with the method of L-moments: Version 3,
IBM Research Report RC20525, T.J. Watson Research Center, Yorktown Heights, New York.

Hosking, J.R.M. and Wallis, J.R., 1997, Regional frequency analysis—An approach based on L-
moments: Cambridge University Press.

See Also

quakap, parkap

Examples

lmr <- lmom.ub(c(123,34,4,654,37,78,21,32,231,23))
cdfkap(50,parkap(lmr))

cdfkur Cumulative Distribution Function of the Kumaraswamy Distribution

Description

This function computes the cumulative probability or nonexceedance probability of the Kumaraswamy
distribution given parameters (α and β) of the distribution computed by parkur. The cumulative
distribution function of the distribution is

F (x) = 1− (1− xα)β ,

where F (x) is the nonexceedance probability for quantile x, α is a shape parameter, and β is a
shape parameter.

Usage

cdfkur(x, para)

Arguments

x A real value.

para The parameters from parkur or similar.

Value

Nonexceedance probability (F ) for x.
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Author(s)

W.H. Asquith

References

Jones, M.C., 2009, Kumaraswamy’s distribution—A beta-type distribution with some tractability
advantages: Statistical Methodology, v.6, pp. 70–81.

See Also

quakur, parkur

Examples

lmr <- lmom.ub(c(0.25, 0.4, 0.6, 0.65, 0.67, 0.9))
cdfkur(0.5,parkur(lmr))

cdfln3 Cumulative Distribution Function of the 3-Parameter Log-Normal
Distribution

Description

This function computes the cumulative probability or nonexceedance probability of the Log-Normal3
distribution given parameters (ζ, µ, and σ) of the distribution computed by parln3. The cumulative
distribution function of the distribution is

F (x) = Φ(y),

where Φ is the cumulative ditribution function of the standard normal distribution and y is

Usage

cdfln3(x, para)

Arguments

x A real value.

para The parameters from parln3 or similar.

Value

Nonexceedance probability (F ) for x.

Author(s)

W.H. Asquith
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References

NEED

See Also

qualn3, parln3

Examples

lmr <- lmom.ub(c(123,34,4,654,37,78))
cdfln3(50,parln3(lmr))

cdfnor Cumulative Distribution Function of the Normal Distribution

Description

This function computes the cumulative probability or nonexceedance probability of the Normal
distribution given parameters of the distribution computed by parnor. The cumulative distribution
function of the distribution is

F (x) = Φ(x− µ/σ),

where F (x) is the nonexceedance probability for quantile x, µ is the arithmetic mean, and σ is the
standard deviation, and Φ is the cumulative distribution function of the standard normal distribution.
The R-function pnorm is used.

Usage

cdfnor(x, para)

Arguments

x A real value.

para The parameters from parnor or similar.

Value

Nonexceedance probability (F ) for x.

Author(s)

W.H. Asquith
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References

Hosking, J.R.M., 1990, L-moments—Analysis and estimation of distributions using linear combi-
nations of order statistics: Journal of the Royal Statistical Society, Series B, vol. 52, p. 105–124.

Hosking, J.R.M., 1996, FORTRAN routines for use with the method of L-moments: Version 3,
IBM Research Report RC20525, T.J. Watson Research Center, Yorktown Heights, New York.

Hosking, J.R.M. and Wallis, J.R., 1997, Regional frequency analysis—An approach based on L-
moments: Cambridge University Press.

See Also

quanor, parnor

Examples

lmr <- lmom.ub(c(123,34,4,654,37,78))
cdfnor(50,parnor(lmr))

cdfpe3 Cumulative Distribution Function of the Pearson Type III Distribution

Description

This function computes the cumulative probability or nonexceedance probability of the Pearson
Type III distribution given parameters (µ, σ, and γ) of the distribution computed by parpe3. These
parameters are equal to the product moments: mean, standard deviation, and skew (see pmoms). The
cumulative distribution function of the distribution for γ 6= 0 is

F (x) =
G
(
α, Yβ

)
Γ(α)

,

where F (x) is the nonexceedance probability for quantile x, G is defined below and is related to
the incomplete gamma function of R (pgamma()), Γ is the complete gamma function, ξ is a location
parameter, β is a scale parameter, α is a shape parameter, and Y = x− ξ if γ > 0 and Y = ξ − x
if γ < 0. These three “new” parameters are related to the product moments by

α = 4/γ2,

β =
1

2
σ|γ|,

ξ = µ− 2σ/γ.

The function G(α, x) is

G(α, x) =

∫ x

0

t(a−1)e−tdt.



cdfpe3 53

If γ = 0, the distribution is symmetrical and simply is the normal distribution with mean and
standard deviation of µ and σ, respectively. Internally, the γ = 0 condition is implemented by
pnorm(). If γ > 0, the distribution is right-tail heavy, and F (x) is the returned nonexceedance
probability. On the other hand if γ < 0, the distribution is left-tail heavy and 1−F (x) is the actual
nonexceedance probability that is returned.

Usage

cdfpe3(x, para)

Arguments

x A real value.

para The parameters from parpe3 or similar.

Value

Nonexceedance probability (F ) for x.

Author(s)

W.H. Asquith

References

Hosking, J.R.M., 1990, L-moments—Analysis and estimation of distributions using linear combi-
nations of order statistics: Journal of the Royal Statistical Society, Series B, vol. 52, p. 105–124.

Hosking, J.R.M., 1996, FORTRAN routines for use with the method of L-moments: Version 3,
IBM Research Report RC20525, T.J. Watson Research Center, Yorktown Heights, New York.

Hosking, J.R.M. and Wallis, J.R., 1997, Regional frequency analysis—An approach based on L-
moments: Cambridge University Press.

See Also

quape3, parpe3

Examples

lmr <- lmom.ub(c(123,34,4,654,37,78))
cdfpe3(50,parpe3(lmr))
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cdfray Cumulative Distribution Function of the Rayleigh Distribution

Description

This function computes the cumulative probability or nonexceedance probability of the Rayleigh
distribution given parameters (ξ and α) of the distribution computed by parray. The cumulative
distribution function of the distribution is

F (x) = 1− e−(x−ξ)
2/(2α2),

where F (x) is the nonexceedance probability for quantile x, ξ is a location parameter, and α is a
scale parameter.

Usage

cdfray(x, para)

Arguments

x A real value.

para The parameters from parray or similar.

Value

Nonexceedance probability (F ) for x.

Author(s)

W.H. Asquith

References

Hosking, J.R.M., 1986, The theory of probability weighted moments: Research Report RC12210,
IBM Research Division, Yorkton Heights, N.Y.

See Also

quaray, parray

Examples

lmr <- lmom.ub(c(123,34,4,654,37,78))
cdfray(50,parray(lmr))
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cdfrevgum Cumulative Distribution Function of the Reverse Gumbel Distribution

Description

This function computes the cumulative probability or nonexceedance probability of the Reverse
Gumbel distribution given parameters (ξ and α) of the distribution computed by parrevgum. The
cumulative distribution function of the distribution is

F (x) = 1− e−e
(
− (x−ξ)

α

)
,

where F (x) is the nonexceedance probability for quantile x, ξ is a location parameter, and α is a
scale parameter. Notice that the function has some sign differences and uses the complement of F
compared to the cumulative distribution function of the Gumbel distribution in cdfgum.

Usage

cdfrevgum(x, para)

Arguments

x A real value.

para The parameters from parrevgum or similar.

Value

Nonexceedance probability (F ) for x.

Author(s)

W.H. Asquith

References

Hosking, J.R.M., 1990, L-moments—Analysis and estimation of distributions using linear combi-
nations of order statistics: Journal of the Royal Statistical Society, Series B, vol. 52, p. 105–124.

Hosking, J.R.M., 1995, The use of L-moments in the analysis of censored data, in Recent Advances
in Life-Testing and Reliability, edited by N. Balakrishnan, chapter 29, CRC Press, Boca Raton, Fla.,
pp. 546–560.

See Also

quarevgum, parrevgum
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Examples

# See p. 553 of Hosking (1995)
# Data listed in Hosking (1995, table 29.3, p. 553)
D <- c(-2.982, -2.849, -2.546, -2.350, -1.983, -1.492, -1.443,

-1.394, -1.386, -1.269, -1.195, -1.174, -0.854, -0.620,
-0.576, -0.548, -0.247, -0.195, -0.056, -0.013, 0.006,
0.033, 0.037, 0.046, 0.084, 0.221, 0.245, 0.296)

D <- c(D,rep(.2960001,40-28)) # 28 values, but Hosking mentions
# 40 values in total

z <- pwmRC(D,threshold=.2960001)
str(z)
# Hosking reports B-type L-moments for this sample are
# lamB1 = -0.516 and lamB2 = 0.523
btypelmoms <- pwm2lmom(z$Bbetas)
# My version of R reports lamB1 = -0.5162 and lamB2 = 0.5218
str(btypelmoms)
rg.pars <- parrevgum(btypelmoms,z$zeta)
str(rg.pars)
# Hosking reports xi=0.1636 and alpha=0.9252 for the sample
# My version of R reports xi = 0.1635 and alpha = 0.9254
F <- nonexceeds()
PP <- pp(D) # plotting positions of the data
D <- sort(D)
plot(D,PP)
lines(D,cdfrevgum(D,rg.pars))

cdfrice Cumulative Distribution Function of the Rice Distribution

Description

This function computes the cumulative probability or nonexceedance probability of the Rice distri-
bution given parameters (ν and SNR) of the distribution computed by parrice. The cumulative
distribution function of the distribution is complex and numerical integration of the probability
density function is used.

F (x) = 1−Q
(
ν

α
,
x

α

)
where F (x) is the nonexceedance probability for quantile x, Q(a, b) is the Marcum Q-function,
and ν/α is a form of signal-to-noise ratio SNR. If ν = 0, then the Rayleigh distribution results
and pdfray is used. The Marcum Q-function is difficult to work with and the lmomco uses the
integrate function on pdfrice.

Usage

cdfrice(x, para)
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Arguments

x A real value.

para The parameters from parrice or similar.

Value

Nonexceedance probability (F ) for x.

Author(s)

W.H. Asquith

See Also

pdfrice, quarice, parrice

Examples

lmr <- vec2lmom(c(45,0.27), lscale=FALSE)
cdfrice(35,parrice(lmr))

cdftexp Cumulative Distribution Function of the Truncated Exponential Dis-
tribution

Description

This function computes the cumulative probability or nonexceedance probability of the Truncated
Exponential distribution given parameters (ξ and α) of the distribution computed by partexp. The
cumulative distribution function of the distribution is

F (x) =
1− exp(−t/α)

1− exp(−ξ/α)
,

where F (x) is the nonexceedance probability for the quantile x, ξ is a location parameter, α is a
scale parameter, and 0 ≤ x ≤ ξ. The distribution has 0 < τ2 <= 1/2, ξ > 0, and 1/α 6= 0.

Usage

cdftexp(x, para)

Arguments

x A real value.

para The parameters from partexp or similar.
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Value

Nonexceedance probability (F ) for x.

Author(s)

W.H. Asquith

References

Vogel, R.M., Hosking, J.R.M., Elphick, C.S., Roberts, D.L., and Reed, J.M., 2008, Goodness of
fit of probability distributions for sightings as species approach extinction: Bulletin of Mathematial
Biology, v. 71, no. 3, pp. 701–719.

See Also

pdftexp, quatexp, partexp

Examples

lmr <- vec2lmom(c(40,0.38), lscale=FALSE)
cdftexp(50,partexp(lmr))

# Vogel and others (2008) example sighting times for the bird
# Eskimo Curlew, inspection shows that these are fairly uniform.
# There is a sighting about every year to two.
T <- c(1946, 1947, 1948, 1950, 1955, 1956, 1959, 1960, 1961,

1962, 1963, 1964, 1968, 1970, 1972, 1973, 1974, 1976,
1977, 1980, 1981, 1982, 1982, 1983, 1985)

R <- 1945 # beginning of record
S <- T - R
PARcurlew <- partexp(lmoms(S))
Xmax <- quatexp(1, PARcurlew)
X <- seq(0,Xmax, by=1)
plot(X, cdftexp(X,PARcurlew), type="l")

# Plot looks not curved enough to show the texp?
# Try S <- S^2 and rerunning the last four lines.

cdfwak Cumulative Distribution Function of the Wakeby Distribution

Description

This function computes the cumulative probability or nonexceedance probability of the Wakeby
distribution given parameters (ξ, α, β, γ, and δ) of the distribution computed by parwak. The
cumulative distribution function of the distribution has no explicit form.
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Usage

cdfwak(x, wakpara)

Arguments

x A real value.

wakpara The parameters from parwak or similar.

Value

Nonexceedance probability (F ) for x.

Author(s)

W.H. Asquith

References

Hosking, J.R.M., 1990, L-moments—Analysis and estimation of distributions using linear combi-
nations of order statistics: Journal of the Royal Statistical Society, Series B, vol. 52, p. 105–124.

Hosking, J.R.M., 1996, FORTRAN routines for use with the method of L-moments: Version 3,
IBM Research Report RC20525, T.J. Watson Research Center, Yorktown Heights, New York.

Hosking, J.R.M. and Wallis, J.R., 1997, Regional frequency analysis—An approach based on L-
moments: Cambridge University Press.

See Also

quawak, parwak

Examples

lmr <- lmom.ub(c(123,34,4,654,37,78))
cdfwak(50,parwak(lmr))

cdfwei Cumulative Distribution Function of the Weibull Distribution

Description

This function computes the cumulative probability or nonexceedance probability of the Weibull
distribution given parameters (ζ, β, and δ) of the distribution computed by parwei. The cumulative
distribution function of the distribution is

F (x) = 1− e−
x+ζ
β

δ

,

where F (x) is the nonexceedance probability for quantile x, ζ is a location parameter, β is a scale
parameter, and δ is a shape parameter.
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The Weibull distribution is a reverse Generalized Extreme Value distribution. As result, the Gener-
alized Extreme Value algorithms are used for implementation of the Weibull in this package. The
relation between the Generalized Extreme Value parameters (ξ, α, and κ) is

κ = 1/δ,

α = β/δ, and

ξ = ζ − β.

These relations are taken from Hosking and Wallis (1997).

In R the cumulative distribution function of the Weibull distribution is pweibull. Given a Weibull
parameter object para, the R syntax is pweibull(x+para$para[1], para$para[3], scale=para$para[2]).
For the current implementation for this package, the reversed Generalized Extreme Value distribu-
tion is used 1-cdfgev(-x,para).

Usage

cdfwei(x, para)

Arguments

x A real value.

para The parameters from parwei or similar.

Value

Nonexceedance probability (F ) for x.

Author(s)

W.H. Asquith

References

Hosking, J.R.M. and Wallis, J.R., 1997, Regional frequency analysis—An approach based on L-
moments: Cambridge University Press.

See Also

quawei, parwei
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Examples

# Evaluate Weibull deployed here and within R (pweibull)
lmr <- lmom.ub(c(123,34,4,654,37,78))
WEI <- parwei(lmr)
F1 <- cdfwei(50,WEI)
F2 <- pweibull(50+WEI$para[1],shape=WEI$para[3],scale=WEI$para[2])
if(F1 == F2) EQUAL <- TRUE

# The Weibull is a reversed generalized extreme value
Q <- sort(rlmomco(34,WEI)) # generate Weibull sample
lm1 <- lmoms(Q) # regular L-moments
lm2 <- lmoms(-Q) # L-moment of negated (reversed) data
WEI <- parwei(lm1) # parameters of Weibull
GEV <- pargev(lm2) # parameters of GEV
F <- nonexceeds() # Get a vector of nonexceedance probs
plot(pp(Q),Q)
lines(cdfwei(Q,WEI),Q,lwd=5,col=8)
lines(1-cdfgev(-Q,GEV),Q,col=2) # line over laps previous

check.fs Check Vector of Nonexceedance Probabilities

Description

This function checks that a nonexceedance probability (F ) is in the 0 ≤ F ≤ 1 range. It does not
check that the distribution whether the function as specified by current parameters if valid for F = 0
or F = 1. End point checking is left to additional internal checks within the functions implementing
the distribution. The function is intended for internal use within this library to build logic flow
throughout the distribution functions. Users are not expected to need this function themselves. The
check.fs function is separate because of the heavy use of the logic across a myriad of functions in
this package.

Usage

check.fs(fs)

Arguments

fs A vector of nonexceedance probablity values.

Value

TRUE The nonexceedance probabilities are valid.

FALSE The nonexceedance probabilities are invalid.

Author(s)

W.H. Asquith
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See Also

quacau, quaexp, quagam, quagev, quagld, quaglo,
quagno, quagpa, quagum, quakap, quanor, quape3,
quawak, and quawei

Examples

F <- c(0.5,0.7,0.9,1.1)
if(check.fs(F) == FALSE) cat("Bad nonexceedances 0<F<1\n")

check.pdf Check and Potentially Graph Probability Density Functions

Description

This convenience function checks that a given probability density function from lmomco appears
to workout as mathematically valid. Basically a pdf function must integrate to unity. The check.fs
function permits some flexibility in the limits of integration and provides a high-level interface from
graphical display of the pdf.

Usage

check.pdf(pdfunc, para, lowerF=0.001, upperF=0.999,
eps=0.02, verbose=FALSE, plot=FALSE, plotlowerF=0.001,
plotupperF=0.999, ...)

Arguments

pdfunc A probability density function from lmomco.
lowerF The lower bounds of nonexceedance probability for the numerical integration.
upperF The upper bounds of nonexceedance probability for the numerical integration.
para The parameters of the distribution.
eps An error term expressing allowable error (deviation) of the numerical integration

from unity. (If that is the objective of the call to the check.pdf function.)
verbose Is verbose output desired?
plot Should a plot (polygon) of the pdf integration be produce?
plotlowerF Alternative lower limit for the generation of the curve depicting the pdf function.
plotupperF Alternative upper limit for the generation of the curve depicting the pdf function.
... Additional arguments that are passed onto the integration function.

Value

An R list structure is returned

isunity Given the eps is F close enough.
F The numerical integration of the probability density function from lowerF to

upperF.
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Author(s)

W.H. Asquith

Examples

lmr <- vec2lmom(c(100,40,0.1)) # Arbitrary L-moments
gev <- pargev(lmr) # parameters of Generalized Extreme Value distribution
wei <- parwei(lmr) # parameters of Weibull distribution

# The Weibull is effectively a reversed GEV and the plots in the
# following examples should demonstrate this.

# Two examples that should integrate to "unity" given default parameters.
check.pdf(pdfgev,gev,plot=TRUE)
check.pdf(pdfwei,wei,plot=TRUE)

# Two examples that will not, but the integrated value on the return list
# should be very close to the median (F=0.5) and the resulting plots
# should affirm what this convenience function is actually doing.
check.pdf(pdfgev,upperF=0.5,gev,plot=TRUE)
check.pdf(pdfwei,upperF=0.5,wei,plot=TRUE)

claudeprecip Annual Maximum Precipitation Data for Claude, Texas

Description

Annual maximum precipitation data for Claude, Texas

Usage

data(claudeprecip)

Format

A data frame with

YEAR The calendar year of the annual maxima.

DEPTH The depth of 7-day annual maxima rainfall in inches.

References

Asquith, W.H., 1998, Depth-duration frequency of precipitation for Texas: U.S.~Geological Survey
Water-Resources Investigations Report 98–4044, 107~p.

Examples

data(claudeprecip)
summary(claudeprecip)
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clearforkporosity Porosity Data

Description

Porosity (fraction of void space) from neutron-density, well log for 5,350–5,400 feet below land
surface for Permian Age Clear Fork formation, Ector County, Texas

Usage

clearforkporosity

Format

A data frame with

POROSITY The pre-sorted porosity data.

Details

Although the porosity data was collected at about 1-foot intervals, these intervals are not provided
in the data frame. Further, the porosity data has been sorted to disrupt the specific depth to porosity
relation to remove the proprietary nature of the original data.

Examples

data(clearforkporosity)
plot(clearforkporosity)

dist.list List of Distribution Names

Description

Return a list of the three character syntax identifying distributions supported within the lmomco
package. The distributions are cau, exp, gam, gev, gld, glo, gno, gpa, gum, kap, kur, ln3, nor,
pe3, ray, revgum, rice, texp, wak, and wei.

Usage

dist.list()

Arguments

No arguments are needed.
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Value

A vector of distribution identifiers.

Author(s)

W.H. Asquith

Examples

# Build an L-moment object
LM <- vec2lmom(c(10000,1500,0.3,0.1,0.04))
lm2 <- lmorph(LM) # convert to vectored format
lm1 <- lmorph(lm2) # and back to named format

dist <- dist.list()

# demonstrate that lmom2par internally converts
# to needed L-moment object
for(i in seq(1,length(dist))) {

# skip Cauchy (needs TL-moments) and GLD (speed)
# Reverse Gumbel needs censoring . . .
if(dist[i] == ’cau’ | dist[i] == ’gld’ |

dist[i] == ’revgum’ | dist[i] == ’kur’ |
dist[i] == ’rice’ | dist[i] == ’texp’) next

print(lmom2par(lm1,type=dist[i]))
print(lmom2par(lm2,type=dist[i]))

}

dlmomco Probability Density Function of the Distributions

Description

This function acts as an alternative front end to par2pdf. The nomenclature of the dlmomco function
is to mimic that of built-in R functions.

Usage

dlmomco(x,para)

Arguments

x A real value.

para The parameters from lmom2par or similar.

Value

Probability density for x.
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Author(s)

W.H. Asquith

See Also

plmomco, rlmomco, qlmomco

Examples

para <- vec2par(c(0,1),type=’nor’) # standard normal parameters
nonexceed <- dlmomco(1,para) # percentile of one standard deviation

DrillBitLifetime Lifetime of Drill Bits

Description

Hamada (1995, table~9.3) provides a table of lifetime to breakage measured in cycles for drill bits
used for producing small holes in printed circuit boards. The data are originally credited to an F.
Montmarquet. The data were collected under various control and noise factors to perform reliability
assessment to maximize bit reliability with minimization of hole diameter. Smaller holes permit
higher density of placed circuitry, and are thus economically attractive. The testing was completed
at 3,000 cycles—the right censoring threhold.

Usage

data(DrillBitLifetime)

Format

A data frame with

LIFETIME Measured in cycles.

References

Hamada, M., 1995, Analysis of experiments for reliability improvement and robust reliability: in
Balakrishnan, N. (ed.) Recent Advances in Life-Testing and Reliability: Boca Raton, Fla., CRC
Press, ISBN~0–8493–8972–0, pp.~155–172.

Examples

data(DrillBitLifetime)
summary(DrillBitLifetime)
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expect.max.ostat Compute the Expection of a Maximum Order Statistic (or others)

Description

This function computes

Usage

expect.max.ostat(n, para=NULL, cdf=NULL, pdf=NULL,
j=NULL, lower=-Inf, upper=Inf)

Arguments

n The sample size.

para A distribution parameter list from a function such as vec2par or lmom2par.

cdf CDF of the distribution for the parameters

pdf PDF of the distribution for the parameters

j The jth value of the order statistic, which defaults to n=j if j=NULL.

lower The lower limit of the distribution for integration.

upper The upper limit of the distribution for integration.

Value

The expectation of the maximum order statistic, unless j is specified and then the expectation of
that order statistic is returned.

Author(s)

W.H. Asquith

See Also

theoLmoms.max.ostat

Examples

para <- vec2par(c(10,100), type="nor")

# The two output values from these two lines should be
# very similar: (1) theoretical and (2) simulation
expect.max.ostat(10, para=para, cdf=cdfnor, pdf=pdfnor)
mean(sapply(1:1000, function(x) { max(rlmomco(10,para))}))
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fliplmoms Flip L-moments by Flip Attribute in L-moment Vector

Description

This function flips the L-moments by a flip attribute in an L-moment object such as that returned by
lmomsRCmark. The function will attempt to identify the L-moment object and lmorph as necessary,
but this support is not guaranteed. The flipping process is used to support left-tail censoring using
the right-tail censoring alogrithms of the package. The odd order (seq(3,n,by2)) λr and τr are
negated. The mean λ̂1 is computed by subtracting the λ1 from the lmom argument from the flip M :
λ̂1 = M −λ1 and the τ2 is subsequently adjusted by the new mean. This function is written to pro-
vide a convenient method to re-transform or back flip the L-moments computed by lmomsRCmark.
Careful analysis of the example problem listed here should be made.

Usage

fliplmoms(lmom, flip=NULL, checklmom=TRUE)

Arguments

lmom A L-moment object created by lmomsRCmark or other vectorize L-moment list.

flip lmomsRCmark provides the flip, but for other vectorized L-moment list support,
the flip can be set by this argument.

checklmom Should the lmom be checked for validity using the are.lmom.valid function.
Normally this should be left as the default and it is very unlikely that the L-
moments will not be viable (particularly in the τ4 and τ3 inequality). However,
for some circumstances or large simulation exercises then one might want to
bypass this check.

Value

An R list is returned that matches the structure of the lmom argument (unless an lmorph was
attempted). The structure is intended to match that coming from lmomsRCmark.

Author(s)

W.H. Asquith

References

Wang, Dongliang, Hutson, A.D., Miecznikowski, J.C., 2010, L-moment estimation for parametric
survival models given censored data: Statistical Methodology, preprint

Helsel, D.R., 2005, Nondetects and data analysis—Statistics for censored environmental data:
Hoboken, New Jersey, John Wiley, 250 p.
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See Also

lmomsRCmark

Examples

# Create some data with **multiple detection limits**
# This is a left-tail censoring problem--flipping will be required.
fakedat1 <- rnorm(50, mean=16, sd=5);
fake1.left.censor.indicator <- fakedat1 < 14;
fakedat1[fake1.left.censor.indicator] <- 14;

fakedat2 <- rnorm(50, mean=16, sd=5);
fake2.left.censor.indicator <- fakedat2 < 10;
fakedat2[fake2.left.censor.indicator] <- 10;

# combine the data sets
fakedat <- c(fakedat1, fakedat2);
fake.left.censor.indicator <- c(fake1.left.censor.indicator,

fake2.left.censor.indicator);
ix <- order(fakedat);
fakedat <- fakedat[ix];
fake.left.censor.indicator <- fake.left.censor.indicator[ix];

lmr.usual <- lmoms(fakedat);
lmr.flipped <- lmomsRCmark(fakedat, flip=TRUE,

rcmark=fake.left.censor.indicator);
lmr.backflipped <- fliplmoms(lmr.flipped); # re-transform
pch <- as.numeric(fake.left.censor.indicator)*15 + 1;
F <- nonexceeds();
plot(pp(fakedat), sort(fakedat), pch=pch,

xlab="NONEXCEEDANCE PROBABILITY",
ylab="DATA VALUE");

lines(F, qlmomco(F, parnor(lmr.backflipped)), lwd=2)
lines(F, qlmomco(F, parnor(lmr.usual)), lty=2)
legend(0,20, c("Uncensored", "Left-tail censored"), pch=c(1,16))
# The solid line represented the Normal distribution fit by
# censoring indicator on the multiple left-tail detection limits.

## Not run:
# see example in pwmRC
H <- c(3,4,5,6,6,7,8,8,9,9,9,10,10,11,11,11,13,13,13,13,13,

17,19,19,25,29,33,42,42,51.9999,52,52,52)
# 51.9999 was really 52, a real (noncensored) data point.
flip <- 100
F <- flip - H #
RCpwm <- pwmRC(H, threshold=52)
lmorph(pwm2lmom(vec2pwm(RCpwm$Bbetas))) # OUTPUT1 STARTS HERE

LCpwm <- pwmLC(F, threshold=(flip - 52))
LClmr <- pwm2lmom(vec2pwm(LCpwm$Bbetas))
LClmr <- lmorph(LClmr)
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#LClmr$flip <- 100; fliplmoms(LClmr) # would also work
fliplmoms(LClmr, flip=flip) # OUTPUT2 STARTS HERE

# The two outputs are the same showing how the flip
# argument works

## End(Not run)

freq.curve.all Compute Frequency Curve for All Distributions

Description

This function is dispatcher on top of the suite of quaCCC functions that compute frequency curves
for the L-moments. Frequency curves in hydrologic science is a term typically renaming the more
conventional quantile function. The notation CCC represents the three character notation for the
distribution: exp, gam, gev, gld, glo, gno, gpa, gum, kap, nor, pe3, wak, and wei. The Cauchy
distribution is not used because of its dependency on trimmed L-moments and its general lack
of use in applied research problems (at least those familiar to the author). The nonexceedance
probabilities to construct the curves are derived from nonexceeds.

Usage

freq.curve.all(lmom,aslog10=FALSE,asprob=TRUE,
no2para=FALSE,no3para=FALSE,

no4para=FALSE,no5para=FALSE,
step=FALSE,show=FALSE,
xmin=NULL,xmax=NULL,xlim=NULL,
ymin=NULL,ymax=NULL,ylim=NULL,
exp=TRUE,gam=TRUE,gev=TRUE,gld=FALSE,

glo=TRUE,gno=TRUE,gpa=TRUE,gum=TRUE,
kap=TRUE,nor=TRUE,pe3=TRUE,wak=TRUE,
wei=TRUE,...)

Arguments

lmom A L-moment object from lmom.ub or similar.

aslog10 Compute log10 of quantiles—note that

NaNs produced in: log(x, base)

will be produced for less than zero values.

asprob The qnorm function is used to convert nonexceedance probabilities, which are
produced by nonexceeds, to standard normal deviates. The normal distribution
will plot as straight line when this argument is TRUE

no2para If TRUE, do not run the 2-parameter distributions: exp, gam, gum, and nor.
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no3para If TRUE, do not run the 3-parameter distributions: gev, glo, gno, gpa, pe3, and
wei.

no4para If TRUE, do not run the 4-parameter distributions: kap and gld.

no5para If TRUE, do not run the 5-parameter distributions: wak.

step Shows incremental processing of each distribution.

show Plots all the frequency curves in a simple (crowded) plot.

xmin Minimum x-axis value to use instead of the automatic value determined from
the nonexceedance probabilities. This argument is only used is show=TRUE.

xmax Maximum x-axis value to use instead of the automatic value determined from
the nonexceedance probabilities. This argument is only used is show=TRUE.

xlim Both limits of the x-axis. This argument is only used is show=TRUE.

ymin Minimum y-axis value to use instead of the automatic value determined from
the nonexceedance probabilities. This argument is only used is show=TRUE.

ymax Maximum y-axis value to use instead of the automatic value determined from
the nonexceedance probabilities. This argument is only used is show=TRUE.

ylim Both limits of the y-axis. This argument is only used is show=TRUE.

exp A logical switch on computation of corresponding distribution—default is TRUE.

gam A logical switch on computation of corresponding distribution—default is TRUE.

gev A logical switch on computation of corresponding distribution—default is TRUE.

gld A logical switch on computation of corresponding distribution—default is FALSE.

glo A logical switch on computation of corresponding distribution—default is TRUE.

gno A logical switch on computation of corresponding distribution—default is TRUE.

gpa A logical switch on computation of corresponding distribution—default is TRUE.

gum A logical switch on computation of corresponding distribution—default is TRUE.

kap A logical switch on computation of corresponding distribution—default is TRUE.

nor A logical switch on computation of corresponding distribution—default is TRUE.

pe3 A logical switch on computation of corresponding distribution—default is TRUE.

wak A logical switch on computation of corresponding distribution—default is TRUE.

wei A logical switch on computation of corresponding distribution—default is TRUE.

... Additional parameters are passed to the parameter estimation routines such as
parexp.

Value

An extensive R data.frame of frequency curves. The nonexceedance probability values, which are
provided by nonexceeds, are the first item in the data.frame under the heading of nonexceeds.
If a particular distribution could not be fit to the L-moments of the data; this particular function
returns zeros so that a data.frame can be returned.

Author(s)

W.H. Asquith
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See Also

quaexp, quagam, quagev, quagld,
quaglo, quagno, quagpa, quagum,
quakap, quanor, quape3, quawak, and
quawei.

Examples

L <- vec2lmom(c(35612,23593,0.48,0.21,0.11))
freq.curve.all(L,gld=FALSE)
freq.curve.all(L,step=TRUE,no2para=TRUE,no4para=TRUE)

gen.freq.curves Plot Randomly Generated Frequency Curves from a Parent Distribu-
tion

Description

This function generates random samples of specified size from a specified parent distribution. Sub-
sequently, the type of parent distribution is fit to the L-moments of the generated sample. The fitted
distribution is then plotted with the built-in function lines. It is the user’s responsibility to have an
active plot already drawn; unless the callplot option is TRUE. This function is useful to demon-
stration of sample size on the uncertainty of a fitted distribution—a motivation for this function is
for class room exercise.

Usage

gen.freq.curves(n, para, F=NULL, nsim=10, callplot=TRUE,
aslog=FALSE, asprob=FALSE, showsample=FALSE, showparent=FALSE, ...)

Arguments

n Sample size to draw from parent as specified by para.

para The parameters from lmom2par or similar.

F The nonexceedance probabilities for horizontal axis—defaults to nonexceeds
when the argument is NULL.

nsim The number of simulations to perform (frequency curves to draw)—the default
is 10.

callplot Calls plot to acquire a graphics device—default is TRUE, but the called plot is
left empty.

aslog Compute log10 of quantiles—note that

NaNs produced in: log(x, base)

will be produced for less than zero values. Otherwise this is a harmless message.
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asprob The qnorm function is used to convert nonexceedance probabilities, which are
produced by nonexceeds, to standard normal deviates. The normal distribution
will plot as straight line when this argument is TRUE and aslog=FALSE.

showsample Each simulated sample is drawn through plotting positions (pp).

showparent The curve for the parent distribution is plotted on exit from the function if TRUE.
Further plotting options can not be controlled—unlike the situation with the
drawing of the simulated frequency curves.

... Additional parameters are passed to the lines call within the function—except
for the drawing of the parent distribution (see argument showparent.

Value

No value is returned. This function is used for its graphical side effects.

Author(s)

W.H. Asquith

See Also

lmom2par, nonexceeds, rlmomco, lmoms

Examples

para <- vec2par(c(140,4),type=’gam’) # build a gamma parent
F <- nonexceeds() # vector of nonexceedance probabilities
Q <- quagam(F,para) # the quantiles of parent distribution
# simulated are grey, parent is black
gen.freq.curves(10,para,nsim=15,asprob=TRUE,showparent=TRUE,col=8)

genci Generate Confidence Intervals for Quantiles of a Parent Distribution

Description

This function estimates the lower and upper limits of a specified confidence interval for a vector of
quantile value of a specified parent distribution [quantile function Q(F, θ) with parameters θ] using
Monte Carlo simulation. The quantile values, actually specified by a vector of nonexceedance
probabilities (F for 0 ≤ F < 1) of the values, are specified by the user. The user also provides the
parameters of the parent distribution (see lmom2par). This function is a wrapper on qua2ci; please
consult the documentation for that function for further details of the simulation.

Usage

genci(para, n, F=NULL, ci=0.90, edist=’nor’, nsim=1000,
expand=FALSE, verbose=FALSE, showpar=FALSE, quiet=FALSE)
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Arguments

para The parameters from lmom2par or similar.

n The sample size that the Monte Carlo simulation will use.

F Vector of nonexceedance probabilities (0 ≤ F ≤ 1) of the quantiles for which
the confidence interval are needed. If NULL, then the vector as returned by
nonexceeds is used.

ci The confidence interval (0.5 ≤ ci < 1). The interval is specified as the size of
the interval. The default is 0.90 or the 90th percentile. The function will return
the 5th (1-0.90)/2 and 95th (1-(1-0.90)/2) percentile cumulative probability of
the error distribution for the parent quantile as specified by the nonexceedance
probability argument (F). This argument is passed unused to qua2ci.

edist The model for the error distribution. Although the normal (the default) is typi-
cally assumed in error analyses, it need not be, as support for other distributions
supported by the lmomco package is available. However, one should seriously
consider the values of the simulated L-moments when choosing an error distri-
bution other than the normal. If the L-skew (τ4) or L-kurtosis (τ4) values depart
considerably from those of the normal (τ3 = 0 and τ4 = 0.122602), alternative
distributions would likely provide more reliable confidence interval estimation.
This argument is passed unused to qua2ci.

nsim The number of simulations for the sample size n to perform. Much larger sim-
ulation numbers are highly recommended—see discussion about qua2ci. This
argument is passed unused to qua2ci. Users are encouraged to play with qua2ci
to get a feel for the value of edist and nsim.

expand Should the returned values be expanded to include information relating to the
distribution type and L-moments of the distribution at the corresponding nonex-
ceedance probabilities—in other words the information necessary to reconstruct
the reported confidence interval. The default is FALSE. If expand=FALSE then
a single data.frame of the lower and upper limits along with the true quantile
value of the parent is returned. If expand=TRUE, then a more complicated list
containing multiple data.frames is returned.

verbose The verbosity of the operation of the function. This argument is passed unused
to qua2ci.

showpar The parameters of the edist for each simulation for each F value passed to
qua2ci are printed. This argument is passed unused to qua2ci.

quiet Suppress incremental counter for a count down of the F values.

Value

An R data.frame or list is returned (see discussion of argument expand). The following elements
could be available.

nonexceed_prob A vector of F values, which is returned for convenience so that post operations
such as plotting are easily coded.

lower The lower value of the confidence interval having nonexceedance probability
equal to (1-ci)/2.
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true The true quantile value from Q(F, θ) for the corresponding F value.

upper The upper value of the confidence interval having F equal to 1-(1-ci)/2.

lscale The second L-moment (L-scale, λ2) of the distribution of quantiles for the corre-
sponding F . This value is included in the primary returned data.frame because
it measures the fundamental sampling variability.

lcv The ratio of lscale to true. A measure of relative variability

parent The paraments of the parent distribution if expand=TRUE.

edist The type of error distribution used to model the confidence interval if the argu-
ment expand=TRUE is set.

elmoms The L-moment of the distribution of quantiles for the corresponding F if the
argument expand=TRUE is set.

Author(s)

W.H. Asquith

See Also

lmoms, lmom2par, qua2ci, gen.freq.curves

Examples

# For all these examples, nsim is way too small.
MEAN <- 0 # mean of zero
SIGMA <- 100 # standard deviation of 100
PAR <- vec2par(c(MEAN,SIGMA),type=’nor’) # make parameter object
F <- nonexceeds() # list of useful nonexceedance probabilities
# nsim is small for speed of example not accuracy.
CI <- genci(PAR,n=10,F=F,nsim=20)
plot(CI$nonexceed_prob,CI$true,type=’l’,lwd=2)
lines(CI$nonexceed_prob,CI$lower,col=2)
lines(CI$nonexceed_prob,CI$upper,col=3)

# The qnorm call has been added to produce "normal probability"
# paper on the horizonal axis. The parent is heavy-tailed.
GEV <- vec2par(c(3000,1500,-.3),type=’gev’) # a GEV distribution
# use 15 simulations of size 20 samples
# The generalized normal distribution is a general case of lognormal---
# for illustration, suppose the parent GEV is modeling phenomena that
# are strictly positive. So to prevent negative lower limits, use the
# lognormal distribution as the error model.
CI <- genci(GEV,n=20,nsim=15,edist=’gno’)
ymin <- log10(min(CI$lower[CI$lower > 0])) # > 0 to protect log10() call
ymax <- log10(max(CI$upper[CI$upper > 0])) # .. ditto ..
plot( qnorm(CI$nonexceed_prob),log10(CI$true),type=’l’,

ylim=c(ymin,ymax),lwd=2)
lines(qnorm(CI$nonexceed_prob),log10(CI$lower),col=2)
lines(qnorm(CI$nonexceed_prob),log10(CI$upper),col=3)
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gini.mean.diff Gini Mean Difference Statistic

Description

The Gini mean difference statistic G is a robust estimator of distribution scale and is closely related
to the second L-moment λ2 = G/2.

G =
2

n(n− 1)

n∑
i=1

(2i− n− 1)Xi:n

where Xi:n are the order statistics.

Usage

gini.mean.diff(x)

Arguments

x A vector of data values that will be reduced to non-missing values.

Value

An R list is returned.

gini The gini mean difference G
L2 The L-scale (second L-moment) via 0.5 ∗ G
source An attribute identifying the computational source of the Gini’s Mean Difference:

“gini.mean.diff”.

Author(s)

W.H. Asquith

References

Hosking, J.R.M., 1990, L-moments—Analysis and estimation of distributions using linear combi-
nations of order statistics: Journal of the Royal Statistical Society, Series B, vol. 52, p. 105–124.

Jurečková, J., and Picek, J., 2006, Robust statistical methods with R: Boca Raton, Fla., Chapman
and Hall/CRC, ISBN 1–58488–454–1, 197~p.

See Also

lmoms
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Examples

fake.dat <- c(123,34,4,654,37,78)
gini <- gini.mean.diff(fake.dat)
lmr <- lmoms(fake.dat)
str(gini)
print(abs(gini$L2 - lmr$lambdas[2]))

harmonic.mean The Harmonic Mean with Zero-Value Correction

Description

Compute the harmonic mean of a vector with a zero-value correction.

µ̌ =

(∑NT−N0

i=1 1/Xi

NT −N0

)−1
× NT −N0

NT
,

where µ̌ is harmonic mean, Xi is a nonzero value of the vector, NT is the (total) sample size, N0 is
the number of zero values.

Usage

harmonic.mean(x)

Arguments

x A vector of data values that will be reduced to non-missing values.

Value

An R list is returned.

harmean The harmonic mean with zero-value correction, µ̌.

correction The zero-value correction, (NT −N0)/NT .

source An attribute identifying the computational source of the harmonic mean: “har-
monic.mean”.

Note

The harmonic mean can not be computed when zero values are present. This situation is common
in surface-water hydrology. As stated in the reference below, in order to calculate water-quality-
based effluent limits (WQBELs) for human health protection, a harmonic mean flow is determined
for all perennial streams and for streams that are intermittent with perennial pools. Sometimes
these streams have days on which measured flow is zero. Because a zero flow cannot be used in the
calculation of harmonic mean flow, the second term in the harmonic mean equation is an adjustment
factor used to lower the harmonic mean to compensate for days on which the flow was zero. The
zero-value correction is the same correction used by the EPA computer program DFLOW.
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Author(s)

W.H. Asquith

References

Texas Commission on Environmental Quality, 2003, Procedures to implement the Texas surface-
water-quality standards: TCEQ RG–194, p. 47

See Also

pmoms

Examples

Q <- c(0,0,5,6,7)
harmonic.mean(Q)

herefordprecip Annual Maximum Precipitation Data for Hereford, Texas

Description

Annual maximum precipitation data for Hereford, Texas

Usage

data(herefordprecip)

Format

A data frame with

YEAR The calendar year of the annual maxima.

DEPTH The depth of 7-day annual maxima rainfall in inches.

References

Asquith, W.H., 1998, Depth-duration frequency of precipitation for Texas: U.S.~Geological Survey
Water-Resources Investigations Report 98–4044, 107~p.

Examples

data(herefordprecip)
summary(herefordprecip)
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hmomco Hazard Functions of the Distributions

Description

This function acts as a front end to dlmomco and plmomco to compute the hazard function h(x) or
conditional failure rate. The function is defined by

h(x) =
f(x)

1− F (x)
,

where f(x) is a probability density function and F (x) is the cumulative distribution function.

To help with intuitive understanding of what h(x) means (Ugarte and others, 2008), let dx represent
a small unit of measurement. Then the quantity h(x)dx can be conceptualized as the approximate
probability that random variable X takes on a value in the interval [x, x+ dx].

Ugarte and others (2008) continue by stating that h(x) represents the instantaneous rate of death or
failure at time x, given the survival to time x has occurred. Emphasis is needed that h(x) is a rate
of probability change and not a probability itself.

Usage

hlmomco(x,para)

Arguments

x A real value.

para The parameters from lmom2par or similar.

Value

Hazard rate for x.

Author(s)

W.H. Asquith

References

Ugarte, M.D., Militino, A.F., and Arnholt, A.T., 2008, Probability and statistics with R: Boca Raton,
FL., CRC Press, 700 p.

See Also

plmomco, dlmomco
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Examples

my.lambda <- 100
para <- vec2par(c(0,my.lambda), type="exp")

x <- seq(40:60)
hlmomco(x,para) # returns vector of 0.01
# because the exponential distribution has a constant
# failure rate equal to 1/scale or 1/100 as in this example.

IRSrefunds.by.state U.S.~Internal Revenue Service Refunds by State for Fiscal Year 2006

Description

U.S.~Internal Revenue Service refunds by state for fiscal year 2006.

Usage

data(IRSrefunds.by.state)

Format

A data frame with

STATE State name.

REFUNDS Dollars of refunds.

References

http://www.irs.gov/taxstats/article/0,,id=168593,00.html accessed in December 2007.

Examples

data(IRSrefunds.by.state)
summary(IRSrefunds.by.state)

http://www.irs.gov/taxstats/article/0,,id=168593,00.html
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is.cau Is a Distribution Parameter Object Typed as Cauchy

Description

The distribution parameter object returned by functions of this module such as by vec2par are
typed by an attribute type. This function checks that type is cau for the Cauchy distribution.

Usage

is.cau(para)

Arguments

para A parameter list returned from parcau or vec2par.

Value

TRUE If the type attribute is cau.

FALSE If the type is not cau.

Author(s)

W.H. Asquith

See Also

vec2par

Examples

para <- vec2par(c(12,12),type=’cau’)
if(is.cau(para) == TRUE) {

Q <- quacau(0.5,para)
}

is.exp Is a Distribution Parameter Object Typed as Exponential

Description

The distribution parameter object returned by functions of this module such as by parexp are typed
by an attribute type. This function checks that type is exp for the Exponential distribution.

Usage

is.exp(para)
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Arguments

para A parameter list returned from parexp.

Value

TRUE If the type attribute is exp.

FALSE If the type is not exp.

Author(s)

W.H. Asquith

See Also

parexp

Examples

para <- parexp(lmom.ub(c(123,34,4,654,37,78)))
if(is.exp(para) == TRUE) {

Q <- quaexp(0.5,para)
}

is.gam Is a Distribution Parameter Object Typed as Gamma

Description

The distribution parameter object returned by functions of this module such as by pargam are typed
by an attribute type. This function checks that type is gam for the Gamma distribution.

Usage

is.gam(para)

Arguments

para A parameter list returned from pargam.

Value

TRUE If the type attribute is gam.

FALSE If the type is not gam.

Author(s)

W.H. Asquith



is.gev 83

See Also

pargam

Examples

para <- pargam(lmom.ub(c(123,34,4,654,37,78)))
if(is.gam(para) == TRUE) {

Q <- quagam(0.5,para)
}

is.gev Is a Distribution Parameter Object Typed as Generalized Extreme
Value

Description

The distribution parameter object returned by functions of this module such as by pargev are typed
by an attribute type. This function checks that type is gev for the Generalized Extreme Value
distribution.

Usage

is.gev(para)

Arguments

para A parameter list returned from pargev.

Value

TRUE If the type attribute is gev.

FALSE If the type is not gev.

Author(s)

W.H. Asquith

See Also

pargev

Examples

para <- pargev(lmom.ub(c(123,34,4,654,37,78)))
if(is.gev(para) == TRUE) {

Q <- quagev(0.5,para)
}
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is.gld Is a Distribution Parameter Object Typed as Generalized Lambda

Description

The distribution parameter object returned by functions of this module such as by vec2par are typed
by an attribute type. This function checks that type is gld for the Generalized Lambda distribution.

Usage

is.gld(para)

Arguments

para A parameter list returned from vec2par.

Value

TRUE If the type attribute is gld.

FALSE If the type is not gld.

Author(s)

W.H. Asquith

See Also

cdfgld, quagld

Examples

para <- vec2par(c(123,120,3,2),type="gld")
if(is.gld(para) == TRUE) {

Q <- quagld(0.5,para)
}

is.glo Is a Distribution Parameter Object Typed as Generalized Logistic

Description

The distribution parameter object returned by functions of this module such as by parglo are typed
by an attribute type. This function checks that type is glo for the Generalized Logistic distribution.

Usage

is.glo(para)
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Arguments

para A parameter list returned from parglo.

Value

TRUE If the type attribute is glo.

FALSE If the type is not glo.

Author(s)

W.H. Asquith

See Also

parglo

Examples

para <- parglo(lmom.ub(c(123,34,4,654,37,78)))
if(is.glo(para) == TRUE) {

Q <- quaglo(0.5,para)
}

is.gno Is a Distribution Parameter Object Typed as Generalized Normal

Description

The distribution parameter object returned by functions of this module such as by pargno are typed
by an attribute type. This function checks that type is gno for the Generalized Normal distribution.

Usage

is.gno(para)

Arguments

para A parameter list returned from pargno.

Value

TRUE If the type attribute is gno.

FALSE If the type is not gno.

Author(s)

W.H. Asquith
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See Also

pargno

Examples

para <- pargno(lmom.ub(c(123,34,4,654,37,78)))
if(is.gno(para) == TRUE) {

Q <- quagno(0.5,para)
}

is.gpa Is a Distribution Parameter Object Typed as Generalized Pareto

Description

The distribution parameter object returned by functions of this module such as by pargpa are typed
by an attribute type. This function checks that type is gpa for the Generalized Pareto distribution.

Usage

is.gpa(para)

Arguments

para A parameter list returned from pargpa.

Value

TRUE If the type attribute is gpa.

FALSE If the type is not gpa.

Author(s)

W.H. Asquith

See Also

pargpa

Examples

para <- pargpa(lmom.ub(c(123,34,4,654,37,78)))
if(is.gpa(para) == TRUE) {

Q <- quagpa(0.5,para)
}
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is.gum Is a Distribution Parameter Object Typed as Gumbel

Description

The distribution parameter object returned by functions of this module such as by pargum are typed
by an attribute type. This function checks that type is gum for the Gumbel distribution.

Usage

is.gum(para)

Arguments

para A parameter list returned from pargum.

Value

TRUE If the type attribute is gum.

FALSE If the type is not gum.

Author(s)

W.H. Asquith

See Also

pargum

Examples

para <- pargum(lmom.ub(c(123,34,4,654,37,78)))
if(is.gum(para) == TRUE) {

Q <- quagum(0.5,para)
}

is.kap Is a Distribution Parameter Object Typed as Kappa

Description

The distribution parameter object returned by functions of this module such as by parkap are typed
by an attribute type. This function checks that type is kap for the Kappa distribution.

Usage

is.kap(para)
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Arguments

para A parameter list returned from parkap.

Value

TRUE If the type attribute is kap.

FALSE If the type is not kap.

Author(s)

W.H. Asquith

See Also

parkap

Examples

para <- parkap(lmom.ub(c(123,34,4,654,37,78)))
if(is.kap(para) == TRUE) {

Q <- quakap(0.5,para)
}

is.kur Is a Distribution Parameter Object Typed as Kumaraswamy

Description

The distribution parameter object returned by functions of this module such as by parkur are typed
by an attribute type. This function checks that type is kur for the Kumaraswamy distribution.

Usage

is.kur(para)

Arguments

para A parameter list returned from parkur.

Value

TRUE If the type attribute is kur.

FALSE If the type is not kur.

Author(s)

W.H. Asquith
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See Also

parkur

Examples

para <- parkur(lmom.ub(c(0.25, 0.4, 0.6, 0.65, 0.67, 0.9)))
if(is.kur(para) == TRUE) {

Q <- quakur(0.5,para)
}

is.ln3 Is a Distribution Parameter Object Typed as 3-Parameter Log-Normal

Description

The distribution parameter object returned by functions of this module such as by parln3 are typed
by an attribute type. This function checks that type is ln3 for the 3-parameter log-Normal distri-
bution.

Usage

is.ln3(para)

Arguments

para A parameter list returned from parln3.

Value

TRUE If the type attribute is ln3.

FALSE If the type is not ln3.

Author(s)

W.H. Asquith

See Also

parln3

Examples

para <- vec2par(c(.9252, .1636, .7),type=’ln3’)
if(is.ln3(para)) {

Q <- qualn3(0.5,para)
}
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is.nor Is a Distribution Parameter Object Typed as Normal

Description

The distribution parameter object returned by functions of this module such as by parnor are typed
by an attribute type. This function checks that type is nor for the Normal distribution.

Usage

is.nor(para)

Arguments

para A parameter list returned from parnor.

Value

TRUE If the type attribute is nor.

FALSE If the type is not nor.

Author(s)

W.H. Asquith

See Also

parnor

Examples

para <- parnor(lmom.ub(c(123,34,4,654,37,78)))
if(is.nor(para) == TRUE) {

Q <- quanor(0.5,para)
}

is.pe3 Is a Distribution Parameter Object Typed as Pearson Type III

Description

The distribution parameter object returned by functions of this module such as by parpe3 are typed
by an attribute type. This function checks that type is pe3 for the Pearson Type III distribution.

Usage

is.pe3(para)
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Arguments

para A parameter list returned from parpe3.

Value

TRUE If the type attribute is pe3.

FALSE If the type is not pe3.

Author(s)

W.H. Asquith

See Also

parpe3

Examples

para <- parpe3(lmom.ub(c(123,34,4,654,37,78)))
if(is.pe3(para) == TRUE) {

Q <- quape3(0.5,para)
}

is.ray Is a Distribution Parameter Object Typed as Rayleigh

Description

The distribution parameter object returned by functions of this module such as by parray are typed
by an attribute type. This function checks that type is ray for the Rayleigh distribution.

Usage

is.ray(para)

Arguments

para A parameter list returned from parray.

Value

TRUE If the type attribute is ray.

FALSE If the type is not ray.

Author(s)

W.H. Asquith
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See Also

parray

Examples

para <- vec2par(c(.9252, .1636, .7),type=’ray’)
if(is.ray(para)) {

Q <- quaray(0.5,para)
}

is.revgum Is a Distribution Parameter Object Typed as Reverse Gumbel

Description

The distribution parameter object returned by functions of this module such as by parrevgum are
typed by an attribute type. This function checks that type is revgum for the Reverse Gumbel
distribution.

Usage

is.revgum(para)

Arguments

para A parameter list returned from parrevgum.

Value

TRUE If the type attribute is revgum.

FALSE If the type is not revgum.

Author(s)

W.H. Asquith

See Also

parrevgum

Examples

para <- vec2par(c(.9252, .1636, .7),type=’revgum’)
if(is.revgum(para)) {

Q <- quarevgum(0.5,para)
}
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is.rice Is a Distribution Parameter Object Typed as Rice

Description

The distribution parameter object returned by functions of this module such as by parrice are
typed by an attribute type. This function checks that type is rice for the Rice distribution.

Usage

is.rice(para)

Arguments

para A parameter list returned from parrice.

Value

TRUE If the type attribute is rice.

FALSE If the type is not rice.

Author(s)

W.H. Asquith

See Also

parrice

Examples

para <- vec2par(c(3, 4),type=’rice’)
if(is.rice(para)) {

Q <- quarice(0.5,para)
}

is.texp Is a Distribution Parameter Object Typed as Truncated Exponential

Description

The distribution parameter object returned by functions of this module such as by partexp are
typed by an attribute type. This function checks that type is texp for the Truncated Exponential
distribution.
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Usage

is.texp(para)

Arguments

para A parameter list returned from partexp.

Value

TRUE If the type attribute is texp.

FALSE If the type is not texp.

Author(s)

W.H. Asquith

See Also

partexp

Examples

para <- parexp(lmom.ub(c(123,34,4,654,37,78)))
if(is.exp(para) == TRUE) {

Q <- quaexp(0.5,para)
}

is.wak Is a Distribution Parameter Object Typed as Wakeby

Description

The distribution parameter object returned by functions of this module such as by parwak are typed
by an attribute type. This function checks that type is wak for the Wakeby distribution.

Usage

is.wak(para)

Arguments

para A parameter list returned from parwak.

Value

TRUE If the type attribute is wak.

FALSE If the type is not wak.
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Author(s)

W.H. Asquith

See Also

parwak

Examples

para <- parwak(lmom.ub(c(123,34,4,654,37,78)))
if(is.wak(para) == TRUE) {

Q <- quawak(0.5,para)
}

is.wei Is a Distribution Parameter Object Typed as Weibull

Description

The distribution parameter object returned by functions of this module such as by parwei are typed
by an attribute type. This function checks that type is wei for the Weibull distribution.

Usage

is.wei(para)

Arguments

para A parameter list returned from parwei.

Value

TRUE If the type attribute is wei.
FALSE If the type is not wei.

Author(s)

W.H. Asquith

See Also

parwei

Examples

para <- parwei(lmom.ub(c(123,34,4,654,37,78)))
if(is.wei(para) == TRUE) {

Q <- quawei(0.5,para)
}
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LaguerreHalf Laguerre Polynomial (Half)

Description

This function estimates the Laguerre polynomial, which is useful in applications involving the vari-
ance of the Rice distribution.

Usage

LaguerreHalf(x)

Arguments

x A value.

Value

The value for the Laguerre polynomial is returned.

Author(s)

W.H. Asquith

See Also

pdfrice

Examples

LaguerreHalf(-100^2/(2*10^2))

Lcomoment.coefficients

L-comoment Coefficient Matrix

Description

Compute the L-comoment coefficients from an L-comoment matrix of order k ≥ 2 and the k = 2
(2nd order) L-comoment matrix. However, if the first argument is 1st-order then the coefficients of
L-covariation are computed. The function requires that each matrix has already computed by the
function Lcomoment.matrix.

Usage

Lcomoment.coefficients(Lk,L2)
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Arguments

Lk A k ≥ 2 L-comoment matrix from Lcomoment.matrix.

L2 A k = 2 L-comoment matrix from Lcomoment.matrix(Dataframe,k=2).

Details

The coefficient of L-variation is computed by Lcomoment.coefficients(L1,L2) where L1 is a
1st-order L-moment matrix and L2 is a k = 2 L-comoment matrix. Symbolically, the coefficient of
L-covariation is

τ̂[12] =
λ̂2[12]

λ̂1[12]
.

The higher L-comoment coefficients (L-coskew, L-cokurtosis, . . . ) are computed by the function
Lcomoment.coefficients(L3,L2) (k = 3), Lcomoment.coefficients(L4,L2) (k = 4), and so
on. Symbolically, the higher L-comoment coefficients are

τ̂k[12] =
λ̂k[12]

λ̂2[12]
, for k ≥ 3.

Finally, the usual univariate L-moment ratios as seen from lmom.ub or lmoms are along the diagonal.
The Lcomoment.coefficients function does not make use of lmom.ub or lmoms.

Value

An R list is returned.

type The type of L-comoment representation in the matrix: “Lcomoment.coefficients”.

order The order of the coefficients. order=2 L-covariation, order=3 L-coskew, . . .

matrix A k ≥ 2 L-comoment coefficient matrix.

Note

The function begins with a capital letter. This is intentionally done so that lower case namespace
is preserved. L-comoments are new in the literature and experimental in this package. By using a
capital letter now, then lcomoment.coefficients remains an available name in future releases.

Author(s)

W.H. Asquith

References

Serfling, R., and Xiao, P., 2007, A contribution to multivariate L-moments—L-comoment matrices:
Journal of Multivariate Analysis, v.~98, pp.~1765–1781.
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See Also

lmom.ub, Lcomoment.matrix, Lcomoment.coefficients

Examples

D <- data.frame(X1=rnorm(30),X2=rnorm(30),X3=rnorm(30))
L1 <- Lcomoment.matrix(D,k=1)
L2 <- Lcomoment.matrix(D,k=2)
L3 <- Lcomoment.matrix(D,k=3)
LkLCV <- Lcomoment.coefficients(L1,L2)
LkTAU3 <- Lcomoment.coefficients(L3,L2)

Lcomoment.correlation L-correlation Matrix (L-correlation through Sample L-comoments)

Description

Compute the L-correlation from an L-comoment matrix of order k = 2. This function assumes that
each matrix is already computed by the function Lcomoment.matrix.

Usage

Lcomoment.correlation(L2)

Arguments

L2 A k = 2 L-comoment matrix from Lcomoment.matrix(Dataframe,k=2).

Details

L-correlation is computed by Lcomoment.coefficients(L2,L2) where L2 is second order L-
comoment matrix. The usual L-scale values as seen from lmom.ub or lmoms are along the diagonal.
This function does not make use of lmom.ub or lmoms and can be used to verify computation of τ
(coefficient of L-variation).

Value

An R list is returned.

type The type of L-comoment representation in the matrix: “Lcomoment.coefficients”.

order The order of the matrix—extracted from the first matrix in arguments.

matrix A k ≥ 2 L-comoment coefficient matrix.

Note

The function begins with a capital letter. This is intentionally done so that lower case namespace
is preserved. L-comoments are new in the literature and experimental in this package. By using a
capital letter now, then lcomoment.correlation remains an available name in future releases.
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Author(s)

W.H. Asquith

References

Serfling, R., and Xiao, P., 2007, A contribution to multivariate L-moments—L-comoment matrices:
Journal of Multivariate Analysis, v.~98, pp.~1765–1781.

See Also

lmom.ub, Lcomoment.matrix, Lcomoment.correlation

Examples

D <- data.frame(X1=rnorm(30),X2=rnorm(30),X3=rnorm(30))
L2 <- Lcomoment.matrix(D,k=2)
RHO <- Lcomoment.correlation(L2)

Lcomoment.Lk12 Compute a Single Sample L-comoment

Description

Compute the k ≥ 1 order L-comoment (λk[r:n]) for a given pair of random variables. The order of
the L-comoments is specified.

Usage

Lcomoment.Lk12(X1,X2,k=1)

Arguments

X1 An vector of random variables (a sample of random variable 1).

X2 Another vector of random variables (a sample of random variable 2).

k The order of the L-comoment to compute. The default is 1.

Details

L-comoments of random variable X1 are computed from the concomitants of X2. That is, X2
is sorted in ascending order to create the order statistics of X2. X1 is in turn reshuffled to the
order of X2 for form the concomitants of X2 (denoted as X(12)). The concomitants inturn are
used in a weighted summation and expectation calculation to compute the L-comoment of X1 with
respect toX2. The inverse can also be done (Lcomoment.Lk12(X2,X1,k=1)) and is not necessarily
equal to (Lcomoment.Lk12(X1,X2,k=1)). The notation of Lk12 is to read “Lambda for kth order
L-comoment”, where the 12 portion of the notation reflects that of Serfling and Xiao (2006). The
weights for the computation are derived from calls by Lcomoment.Lk12 to Lcomoment.Wk.
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λ̂k[12] =
1

n

n∑
r=1

w(k)
r:nx

(12)
[r:n]

The L-comoments ofX2 are computed from the concomitants ofX1 (X(21)) are formed by sorting
X1 in ascending order and in turn shuffling X2 by the order of X1. The sample concomitants are
thus formed (x(12)[r:n]). By symmetry the L-comoment is

λ̂k[21] =
1

n

n∑
r=1

w(k)
r:nx

(21)
[r:n]

Value

A single L-comoment.

Note

The function begins with a capital letter. This is intentionally done so that lower case namespace
is preserved. L-comoments are new in the literature and experimental in this package. By using a
capital letter now, then lcomoment.Lk12 or similar remains an available name in future releases.

Author(s)

W.H. Asquith

References

Hosking, J.R.M. and Wallis, J.R., 1997, Regional frequency analysis—An approach based on L-
moments: Cambridge University Press.

Serfling, R., and Xiao, P., 2007, A contribution to multivariate L-moments—L-comoment matrices:
Journal of Multivariate Analysis, v.~98, pp.~1765–1781.

See Also

Lcomoment.matrix, Lcomoment.Wk

Examples

X1 <- rnorm(20)
X2 <- rnorm(20)
Lk12 <- Lcomoment.Lk12(X1,X2,k=1)
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Lcomoment.matrix Compute Sample L-comoment Matrix

Description

Compute the L-comoments from a rectangular data.frame contain arrays of random variables. The
order of the L-comoments is specified.

Usage

Lcomoment.matrix(DATAFRAME,k=1)

Arguments

DATAFRAME A convential data.frame that is rectangular

k The order of the L-comoments to compute. Default is k = 1

Details

L-comoments are computed for each item in the data.frame. L-comoments of order k = 1 are
means and comeans. L-coments of order k = 2 are L-scale and L-coscale values. L-comoments
of order k = 3 are L-skew and L-coskews. L-comoments of order k = 4 are L-kurtosis and L-
cokurtosis, and so on. The usual univariate L-moments of order k as seen from lmom.ub are along
the diagonal. This function does not make use of lmom.ub. The Lcomoment.matrix function calls
Lcomment.Lk12 for each cell in the matrix. The L-comoment matrix for d-random variables is

Λk = (λ̂k[ij])

computed over the pairs (X(i), X(j)) where 1 ≤ i ≤ j ≤ d.

Value

An R list is returned.

type The type of L-comoment representation in the matrix: “Lcomoments”.

order The order of the matrix—specified by k in the argument list.

matrix A kth order L-comoment matrix.

Note

The function begins with a capital letter. This is intentionally done so that lower case namespace
is preserved. L-comoments are new in the literature and experimental in this package. By using a
capital letter now, then lcomoment.matrix remains an available name in future releases.

Author(s)

W.H. Asquith
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References

Serfling, R., and Xiao, P., 2007, A contribution to multivariate L-moments—L-comoment matrices:
Journal of Multivariate Analysis, v.~98, pp.~1765–1781.

See Also

Lcomoment.Lk12, Lcomoment.coefficients, lmom.ub

Examples

D <- data.frame(X1=rnorm(30),X2=rnorm(30),X3=rnorm(30))
L1 <- Lcomoment.matrix(D,k=1)
L2 <- Lcomoment.matrix(D,k=2)

Lcomoment.Wk Weighting Coefficient for Sample L-comoment

Description

Compute the weight factors for computation of an L-comoment for order k, order statistic r, and
sample size n.

Usage

Lcomoment.Wk(k,r,n)

Arguments

k Order of L-comoment being computed by parent calls to Lcomoment.Wk.

r Order statistic index involved.

n Sample size.

Details

This function computes the weight factors needed to calculation L-comoments and is interfaced or
used by Lcomoment.Lk12. This function is not necessarily for end users. The weight factor w(k)

r:n is
the discrete Legendre polynomial. The weight factors are well illustrated in figure 2.6 of Hosking
and Wallis (1997).

w(k)
r:n =

min{r−1,k−1}∑
j=0

(−1)k−1−j

(
k−1
j

)(
k−1+j
j

)(
r−1
j

)(
n−1
j

) .

Value

A single L-comoment weight factor.
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Note

The function begins with a capital letter. This is intentionally done so that lower case namespace
is preserved. L-comoments are new in the literature and experimental in this package. By using a
capital letter now, then lcomoment.Wk remains an available name in future releases.

Author(s)

W.H. Asquith

References

Hosking, J.R.M. and Wallis, J.R., 1997, Regional frequency analysis—An approach based on L-
moments: Cambridge University Press.

Serfling, R., and Xiao, P., 2007, A contribution to multivariate L-moments—L-comoment matrices:
Journal of Multivariate Analysis, v.~98, pp.~1765–1781.

See Also

Lcomoment.Lk12

Examples

Wk <- Lcomoment.Wk(2,3,5)
print(Wk)

## Not run:
# To compute the weight factors for L-skew and L-coskew (k=3) computation
# for a sample of size 20.
Wk <- matrix(nrow=20,ncol=1)
for(r in seq(1,20)) Wk[r] <- Lcomoment.Wk(3,r,20)
plot(seq(1,20),Wk, type="b")

## End(Not run)

# The following shows the actual weights used for computation of
# the first four L-moments. The sum of the each sample times the
# corresponding weight equals the L-moment.
fakedat <- sort(c(-10, 20, 30, 40)); n <- length(fakedat)
Wk1 <- Wk2 <- Wk3 <- Wk4 <- vector(mode="numeric", length=n);
for(i in 1:n) {

Wk1[i] <- Lcomoment.Wk(1,i,n)/n
Wk2[i] <- Lcomoment.Wk(2,i,n)/n
Wk3[i] <- Lcomoment.Wk(3,i,n)/n
Wk4[i] <- Lcomoment.Wk(4,i,n)/n

}
cat(c("Weights for mean", round(Wk1, digits=4), "\n"))
cat(c("Weights for L-scale", round(Wk2, digits=4), "\n"))
cat(c("Weights for 3rd L-moment", round(Wk3, digits=4), "\n"))
cat(c("Weights for 4th L-moment", round(Wk4, digits=4), "\n"))
my.lams <- c(sum(fakedat*Wk1), sum(fakedat*Wk2),

sum(fakedat*Wk3), sum(fakedat*Wk4))
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cat(c("Manual L-moments:", my.lams, "\n"))
cat(c("lmomco L-moments:", lmoms(fakedat, nmom=4)$lambdas,"\n"))
# The last two lines of output should be the same---note that lmoms()
# does not utilize Lcomoment.Wk(). So a double check is provided.

lcomoms2 The Sample L-comoments for Two Variables

Description

Compute the sample L-moments for two variable data.frame. The “2” in the function name is to
refer to fact that this function operates on only two variables. The length of the variables must be
greater than the number of L-comoments requested.

Usage

lcomoms2(DATAFRAME, nmom=3, asdiag=FALSE, opdiag=FALSE, ...)

Arguments

DATAFRAME A vector of data values.

nmom The number of moments to compute. Default is 3.

asdiag Return the diagonal of the matrices. Default is FALSE.

opdiag Return the opposing diagonal of the matrices. Default is FALSE. This function
returns the opposing diagonal from first two to second.

... Additional arguments to pass.

Value

An R list is returned of the first

L1 Matrix or diagonals of first L-comoment.

L2 Matrix or diagonals of second L-comoment.

T2 Matrix or diagonals of L-comoment correlation.

T3 Matrix or diagonals of L-comoment skew.

T4 Matrix or diagonals of L-comoment kurtosis.

T5 Matrix or diagonals of L-comoment Tau5.

source An attribute identifying the computational source of the L-comoments: “lco-
moms2”.

Note

This function computes the L-comoments through the generalization of the Lcomoment.matrix and
Lcomoment.coefficients functions.
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Author(s)

W.H. Asquith

References

Serfling, R., and Xiao, P., 2007, A contribution to multivariate L-moments—L-comoment matrices:
Journal of Multivariate Analysis, v.~98, pp.~1765–1781.

See Also

Lcomoment.matrix and Lcomoment.coefficients

Examples

# Random simulation of standard normal and then combine with
# a random standard exponential distribution
X <- rnorm(200); Y <- X + rexp(200)

z <- lcomoms2(data.frame(X=X, Y=Y))
print(z)

z <- lcomoms2(data.frame(X=X, Y=Y), diag=TRUE)
print(z$T3) # the L-skew values of the margins

z <- lcomoms2(data.frame(X=X, Y=Y), opdiag=TRUE)
print(z$T3) # the L-coskew values

lmom.ub Unbiased Sample L-moments by Direct Sample Estimators

Description

Unbiased sample L-moments are computed for a vector using the direct sample estimation method
as opposed to the use of sample probability-weighted moments. The L-moments are the ordinary
L-moments and not the trimmed L-moments (see TLmoms). The mean, L-scale, coefficient of L-
variation (τ , LCV, L-scale/mean), L-skew (τ3, TAU3, L3/L2), L-kurtosis (τ4, TAU4, L4/L2), and
τ5 (TAU5, L4/L2) are computed. In conventional nomenclature, the L-moments are

λ̂1 = L1 = mean,

λ̂2 = L2 = L-scale,

λ̂3 = L3 = third L-moment,

λ̂4 = L4 = fourth L-moment,

λ̂5 = L5 = fifth L-moment,

τ̂ = LCV = λ2/λ1 = coefficient of L-variation,
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τ̂3 = TAU3 = λ3/λ2 = L-skew,

τ̂4 = TAU4 = λ4/λ2 = L-kurtosis, and

τ̂5 = TAU5 = λ5/λ2 = not named.

Usage

lmom.ub(x)

Arguments

x A vector of data values.

Details

The L-moment ratios (τ , τ3, τ4, and τ5) are the primary higher L-moments for application, such
as for distribution parameter estimation. However, the actual L-moments (λ3, λ4, and λ5) are also
reported. This implementation of L-moment calculation requires a minimum of five data points. If
you want to compute more or fewer L-moments, then see lmoms.

Value

An R list is returned.

L1 Arithmetic mean.

L2 L-scale—analogous to standard deviation.

LCV coefficient of L-variation—analogous to coe. of variation.

TAU3 The third L-moment ratio or L-skew—analogous to skew.

TAU4 The fourth L-moment ratio or L-kurtosis—analogous to kurtosis.

TAU5 The fifth L-moment ratio.

L3 The third L-moment.

L4 The fourth L-moment.

L5 The fifth L-moment.

source An attribute identifying the computational source of the L-moments: “lmom.ub”.

Author(s)

W.H. Asquith

Source

The Perl code base of W.H. Asquith
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References

Hosking, J.R.M., 1990, L-moments—Analysis and estimation of distributions using linear combi-
nations of order statistics: Journal of the Royal Statistical Society, Series B, vol. 52, p. 105–124.

Hosking, J.R.M., 1996, FORTRAN routines for use with the method of L-moments: Version 3,
IBM Research Report RC20525, T.J. Watson Research Center, Yorktown Heights, New York.

Hosking, J.R.M. and Wallis, J.R., 1997, Regional frequency analysis—An approach based on L-
moments: Cambridge University Press.

Wang, Q.J., 1996b, Direct sample estimators of L-moments: Water Resources Research, vol. 32,
no. 12., pp. 3617–3619.

See Also

lmom2pwm, pwm.ub, pwm2lmom, lmoms, and lmorph

Examples

lmr <- lmom.ub(c(123,34,4,654,37,78))
lmorph(lmr)
lmom.ub(rnorm(100))

lmom2par Convert L-moments to the the Parameters of a Distribution

Description

This function converts the L-moments of the data to the parameters of a distribution. The type of
distribution is specified in the argument list: exp, gam, gev, gld, glo, gno, gpa, gum, kap, kur,
ln3, nor, pe3, ray, revgum, wak, or wei. There is no Cauchy distribution support by the lmom2par
function because Cauchy uses TL-moments and not the ordinary L-moments. For Cauchy functions
such as parcau and lmomcau should be used in accordance with their documentation.

Usage

lmom2par(lmom, type, ...)

Arguments

lmom An L-moment object such as that returned by lmom.ub or pwm2lmom.

type Three character distribution type (for example, type=’gev’).

... Additional arguments for the parCCC functions.
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Value

An R list is returned. This list should contain at least the following items, but some distributions
such as the revgum have extra.

type The type of distribution in three character format.

para The parameters of the distribution.

source Attribute specifying source of the parameters.

Author(s)

W.H. Asquith

References

Hosking, J.R.M., 1990, L-moments–Analysis and estimation of distributions using linear combina-
tions of order statistics: Journal of the Royal Statistical Society, Series B, vol. 52, p. 105-124.

Hosking, J.R.M., 1996, FORTRAN routines for use with the method of L-moments: Version 3,
IBM Research Report RC20525, T.J. Watson Research Center, Yorktown Heights, New York.

Hosking, J.R.M. and Wallis, J.R., 1997, Regional frequency analysis–An approach based on L-
moments: Cambridge University Press.

See Also

lmom2par

Examples

lmr <- lmom.ub(rnorm(20))
para <- lmom2par(lmr,type=’nor’)

lmom2pwm L-moments to Probability-Weighted Moments

Description

Converts the L-moments to the Probability-Weighted Moments (PWMs) given the L-moments. The
conversion is linear so procedures based on L-moments are identical to those based on PWMs. The
relation between L-moments and PWMs is shown with pwm2lmom.

Usage

lmom2pwm(lmom)

Arguments

lmom An L-moment object created by lmom.ub or similar. The function also supports
lmom as a vector of L-moments (λ1, λ2, τ3, τ4, and τ5).
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Details

PWMs are linear combinations of the L-moments and therefore contain the same statistical infor-
mation of the data as the L-moments. However, the PWMs are harder to interpret as measures
of probability distributions. The PWMs are included here for theoretical completeness and are
not intended for use with the majority of the other functions implementing the various probability
distributions. The relation between L-moments (λr) and PWMs (βr−1) for 1 ≤ r ≤ 5 order is

λ1 = β0,

λ2 = 2β1 − β0,

λ3 = 6β2 − 6β1 + β0,

λ4 = 20β3 − 30β2 + 12β1 − β0, and

λ5 = 70β4 − 140β3 + 90β2 − 20β1 + β0.

The linearity between L-moments and PWMs means that procedures based on one are equivalent to
the other. This function only accomodates the first five L-moments and PWMs. Therefore, at least
five L-moments are required in the passed argument.

Value

An R list is returned.

betas The PWMs. Note that convention is the have a β0, but this is placed in the first
index i=1 of the betas vector.

source Source of the PWMs: “pwm”

Author(s)

W.H. Asquith

References

Greenwood, J.A., Landwehr, J.M., Matalas, N.C., and Wallis, J.R., 1979, Probability weighted
moments—Definition and relation to parameters of several distributions expressable in inverse
form: Water Resources Research, vol. 15, p. 1,049–1,054.

Hosking, J.R.M., 1990, L-moments—Analysis and estimation of distributions using linear combi-
nations of order statistics: Journal of the Royal Statistical Society, Series B, vol. 52, p. 105–124.

Hosking, J.R.M. and Wallis, J.R., 1997, Regional frequency analysis—An approach based on L-
moments: Cambridge University Press.
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See Also

lmom.ub, pwm.ub, pwm2lmom

Examples

pwm <- lmom2pwm(lmom.ub(c(123,34,4,654,37,78)))

lmom2pwm(lmom.ub(rnorm(100)))

lmom2pwm(lmoms(rnorm(100)))

lmomvec1 <- c(1000,1300,0.4,0.3,0.2,0.1)
pwmvec <- lmom2pwm(lmomvec1)
print(pwmvec)
#$betas
#[1] 1000.0000 1150.0000 1070.0000 984.5000 911.2857
#
#$source
#[1] "lmom2pwm"

lmomvec2 <- pwm2lmom(pwmvec)
print(lmomvec2)
#$lambdas
#[1] 1000 1300 520 390 260
#
#$ratios
#[1] NA 1.3 0.4 0.3 0.2
#
#$source
#[1] "pwm2lmom"

pwm2lmom(lmom2pwm(list(L1=25,L2=20,TAU3=.45,TAU4=0.2,TAU5=0.1)))

lmom2vec Convert an L-moment object to a Vector of L-moments

Description

This function converts an L-moment object in the structure used by lmomco into a simple vector of
λ1, λ2, τ3, τ4, τ5.

Usage

lmom2vec(lmom, ...)
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Arguments

lmom L-moment object as from functions such as lmoms, lmom.ub, and vec2lmom.

... Not presently used.

Value

A vector of the first five L-moments (λ1, λ2, τ3, τ4, τ5) or mean, L-scale, L-skew, L-kurtosis, and
Tau5.

Author(s)

W.H. Asquith

See Also

lmom.ub, lmoms, lmorph, and vec2lmom

Examples

lmr <- lmom.ub(rnorm(40))
lmom2vec(lmr)

lmr <- vec2lmom(c(140,150,.3,.2,-.1))
lmom2vec(lmr)

lmomcau Trimmed L-moments of the Cauchy Distribution

Description

This function estimates the trimmed L-moments of the Cauchy distribution given the parameters (ξ
and α) from parcau. The trimmed L-moments in terms of the parameters are

λ
(1)
1 = ξ,

λ
(1)
2 = 0.698α,

τ
(1)
3 = 0, and

τ
(1)
4 = 0.343.

Usage

lmomcau(para)

Arguments

para The parameters of the distribution.
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Examples

kap <- vec2par(c(1000,15000,0.5,-0.4),type=’kap’)
F <- nonexceeds()
x <- quakap(F,kap)
check.pdf(pdfkap,kap,plot=TRUE)

pdfkur Probability Density Function of the Kumaraswamy Distribution

Description

This function computes the probability density of the Kumaraswamy distribution given parame-
ters (α and β) of the distribution computed by parkur. The probability density function of the
distribution is

f(x) = αβxα−1(1− xα)β−1,

where f(x) is the nonexceedance probability for quantile x, α is a shape parameter, and β is a shape
parameter.

Usage

pdfkur(x, para)

Arguments

x A real value.

para The parameters from parkur or similar.

Value

Probability density (f ) for x.

Author(s)

W.H. Asquith

References

Jones, M.C., 2009, Kumaraswamy’s distribution—A beta-type distribution with some tractability
advantages: Statistical Methodology, v.6, pp. 70–81.

See Also

cdfkur, quakur, parkur
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Examples

lmr <- lmom.ub(c(0.25, 0.4, 0.6, 0.65, 0.67, 0.9))
kur <- parkur(lmr)
x <- quakur(0.5,kur)
pdfkur(x,kur)

pdfln3 Probability Density Function of the 3-Parameter Log-Normal Distri-
bution

Description

This function computes the probability density of the Log-Normal3 distribution given parameters
(ζ, µ, and σ) of the distribution computed by parln3. The probability density function function of
the distribution is

f(x) =
expκy − y2/2

α
√

2π
,

where Φ is the cumulative ditribution function of the standard normal distribution and y is

Usage

pdfln3(x, para)

Arguments

x A real value.

para The parameters from parln3 or similar.

Value

Probability density (f ) for x.

Author(s)

W.H. Asquith

References

NEED

See Also

cdfln3, qualn3, parln3
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Examples

lmr <- lmom.ub(c(123,34,4,654,37,78))
ln3 <- parln3(lmr)
x <- qualn3(0.5,ln3)
pdfgno(x,ln3)

pdfnor Probability Density Function of the Normal Distribution

Description

This function computes the probability density function of the Normal distribution given parameters
of the distribution computed by parnor. The probability density function of the distribution is

f(x) =
1

σsqrt2π
e−(x−µ)

2/(2σ2),

where f(x) is the probability density for quantile x, µ is the arithmetic mean, and σ is the standard
deviation, and Φ is the cumulative distribution function of the standard normal distribution. The
R-function pnorm is used.

Usage

pdfnor(x, para)

Arguments

x A real value.

para The parameters from parnor or similar.

Value

Probability density (f ) for x.

Author(s)

W.H. Asquith

References

Hosking, J.R.M., 1990, L-moments—Analysis and estimation of distributions using linear combi-
nations of order statistics: Journal of the Royal Statistical Society, Series B, vol. 52, p. 105–124.

Hosking, J.R.M., 1996, FORTRAN routines for use with the method of L-moments: Version 3,
IBM Research Report RC20525, T.J. Watson Research Center, Yorktown Heights, New York.

Hosking, J.R.M. and Wallis, J.R., 1997, Regional frequency analysis—An approach based on L-
moments: Cambridge University Press.
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See Also

cdfnor, quanor, parnor

Examples

lmr <- lmom.ub(c(123,34,4,654,37,78))
pdfnor(50,parnor(lmr))

pdfpe3 Probability Density Function of the Pearson Type III Distribution

Description

This function computes the probability density of the Pearson Type III distribution given parameters
(µ, σ, and γ) of the distribution computed by parpe3. These parameters are equal to the product
moments: mean, standard deviation, and skew (see pmoms). The probability density function of the
distribution for γ 6= 0 is

f(x) =
Y α−1exp−Y/β

βαΓ(α)
,

where f(x) is the probability density for quantile x, G is defined below and is related to the in-
complete gamma function of R (pgamma()), Γ is the complete gamma function, ξ is a location
parameter, β is a scale parameter, α is a shape parameter, and Y = x− ξ if γ > 0 and Y = ξ − x
if γ < 0 These three “new” parameters are related to the product moments by

α = 4/γ2,

β =
1

2
σ|γ|,

ξ = µ− 2σ/γ.

The function G(α, x) is

G(α, x) =

∫ x

0

t(a−1)e−tdt.

If γ = 0, the distribution is symmetrical and simply is the probability density normal distribution
with mean and standard deviation of µ and σ, respectively. Internally, the γ = 0 condition is
implemented by pnorm().

Usage

pdfpe3(x, para)

Arguments

x A real value.

para The parameters from parpe3 or similar.
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Value

Probability density (f ) for x.

Author(s)

W.H. Asquith

References

Hosking, J.R.M., 1990, L-moments—Analysis and estimation of distributions using linear combi-
nations of order statistics: Journal of the Royal Statistical Society, Series B, vol. 52, p. 105–124.

Hosking, J.R.M., 1996, FORTRAN routines for use with the method of L-moments: Version 3,
IBM Research Report RC20525, T.J. Watson Research Center, Yorktown Heights, New York.

Hosking, J.R.M. and Wallis, J.R., 1997, Regional frequency analysis—An approach based on L-
moments: Cambridge University Press.

See Also

cdfpe3, quape3, parpe3

Examples

lmr <- lmom.ub(c(123,34,4,654,37,78))
pe3 <- parpe3(lmr)
x <- quape3(0.5,pe3)
pdfpe3(x,pe3)

pdfray Probability Density Function of the Rayleigh Distribution

Description

This function computes the probability density of the Rayleigh distribution given parameters (ξ and
α) of the distribution computed by parray. The probability density function of the distribution is

f(x) =
x− ξ
α2

e−(x−ξ)
2/(2α2),

where f(x) is the nonexceedance probability for quantile x, ξ is a location parameter, and α is a
scale parameter.

Usage

pdfray(x, para)
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Arguments

x A real value.

para The parameters from parray or similar.

Value

Probability density (f ) for x.

Author(s)

W.H. Asquith

References

Hosking, J.R.M., 1986, The theory of probability weighted moments: Research Report RC12210,
IBM Research Division, Yorkton Heights, N.Y.

See Also

cdfray, quaray, parray

Examples

lmr <- lmom.ub(c(123,34,4,654,37,78))
ray <- parray(lmr)
x <- quaray(0.5,ray)
pdfray(x,ray)

pdfrevgum Probability Density Function of the Reverse Gumbel Distribution

Description

This function computes the probability density of the Reverse Gumbel distribution given parameters
(ξ and α) of the distribution computed by parrevgum. The probability density function of the
distribution is

f(x) = α−1[−e−e
−y

][−ey],

where

y =
x− ξ
α

,

where f(x) is the probability density for quantile x, ξ is a location parameter, and α is a scale pa-
rameter. Notice that the function has some sign differences and uses the complement of f compared
to the probability density function of the Gumbel distribution in pdfgum.
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Usage

pdfrevgum(x, para)

Arguments

x A real value.

para The parameters from parrevgum or similar.

Value

Probability density (f ) for x.

Author(s)

W.H. Asquith

References

Hosking, J.R.M., 1990, L-moments—Analysis and estimation of distributions using linear combi-
nations of order statistics: Journal of the Royal Statistical Society, Series B, vol. 52, p. 105–124.

Hosking, J.R.M., 1995, The use of L-moments in the analysis of censored data, in Recent Advances
in Life-Testing and Reliability, edited by N. Balakrishnan, chapter 29, CRC Press, Boca Raton, Fla.,
pp. 546–560.

See Also

cdfrevgum, quarevgum, parrevgum

Examples

# See p. 553 of Hosking (1995)
# Data listed in Hosking (1995, table 29.3, p. 553)
D <- c(-2.982, -2.849, -2.546, -2.350, -1.983, -1.492, -1.443,

-1.394, -1.386, -1.269, -1.195, -1.174, -0.854, -0.620,
-0.576, -0.548, -0.247, -0.195, -0.056, -0.013, 0.006,
0.033, 0.037, 0.046, 0.084, 0.221, 0.245, 0.296)

D <- c(D,rep(.2960001,40-28)) # 28 values, but Hosking mentions
# 40 values in total

z <- pwmRC(D,threshold=.2960001)
str(z)
# Hosking reports B-type L-moments for this sample are
# lamB1 = -0.516 and lamB2 = 0.523
btypelmoms <- pwm2lmom(z$Bbetas)
# My version of R reports lamB1 = -0.5162 and lamB2 = 0.5218
str(btypelmoms)
rg.pars <- parrevgum(btypelmoms,z$zeta)
str(rg.pars)
# Hosking reports xi=0.1636 and alpha=0.9252 for the sample
# My version of R reports xi = 0.1635 and alpha = 0.9254
F <- nonexceeds()
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PP <- pp(D) # plotting positions of the data
D <- sort(D)
plot(D,PP)
lines(D,cdfrevgum(D,rg.pars))
# Now finally do the PDF
F <- seq(0.01,0.99,by=.01)
x <- quarevgum(F,rg.pars)
plot(x,pdfrevgum(x,rg.pars),type=’l’)

pdfrice Probability Density Function of the Rice Distribution

Description

This function computes the probability density of the Rice distribution given parameters (ν and
SNR) of the distribution computed by parrice. The probability density function of the distribution
is

f(x) =
x

α2
exp(−(x2 + ν2)/(2α2))Io(xν/α

2)

where f(x) is the nonexceedance probability for quantile x, ν is a parameter, and ν/α is a form of
signal-to-noise ratio SNR. If ν = 0, then the Rayleigh distribution results and pdfray is used. If
24 < SNR < 52 is used, then the Normal distribution functions are used with appropriate parameter
estimation for µ and σ that include the Laguerre polynomial LaguerreHalf. If SNR > 52, then
the Normal distribution functions continue to be used with µ = α ∗ SNR and σ = A.

Usage

pdfrice(x, para)

Arguments

x A real value.

para The parameters from parrice or similar.

Value

Probability density (f ) for x.

Author(s)

W.H. Asquith

See Also

cdfrice, quarice, parrice
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Examples

lmr <- lmoms(c(10, 43, 27, 26, 49, 26, 62, 39, 51, 14))
rice <- parrice(lmr)
x <- quarice(nonexceeds(),rice)
plot(x,pdfrice(x,rice), type="b")

## Not run:
drice = function(x, vee, sigma, log = FALSE) { # From the VGAM package

if (!is.logical(log.arg <- log))
stop("bad input for argument ’log’")

rm(log)

N = max(length(x), length(vee), length(sigma))
x = rep(x, len=N); vee = rep(vee, len=N); sigma = rep(sigma, len=N)

logdensity = rep(log(0), len=N)
xok = (x > 0)
x.abs = abs(x[xok]*vee[xok]/sigma[xok]^2)
logdensity[xok] = log(x[xok]) - 2 * log(sigma[xok]) +

(-(x[xok]^2+vee[xok]^2)/(2*sigma[xok]^2)) +
log(besselI(x.abs, nu=0, expon.scaled = TRUE)) +
x.abs

logdensity[sigma <= 0] = NaN
logdensity[vee < 0] = NaN
if (log.arg) logdensity else exp(logdensity)

}

## End(Not run)

# For SNR=v/a > 24 or 240.001/10 > 24, the Normal distribution is
# used by the Rice as implemented here.
rice1 <- vec2par(c(239.9999,10), type="rice")
rice2 <- vec2par(c(240.0001,10), type="rice")
x <- 200:280
plot( x, pdfrice(x, rice1), type="l", lwd=5, lty=3) # still RICIAN code
lines(x, dnorm( x, mean=240.0001, sd=10), lwd=3, col=2) # NORMAL obviously
lines(x, pdfrice(x, rice2), lwd=1, col=3) # NORMAl code triggered

# For SNR=v/a > 52 or 521/10 > 52, the Normal distribution is
# used by the Rice as implemented here with simple parameter estimation
# because this high of SNR is beyond limits of Bessel function in Laguerre
# polynomial
rice1 <- vec2par(c(520,10), type="rice")
rice2 <- vec2par(c(521,10), type="rice")
x <- 10^(log10(520)-.01):10^(log10(520)+.01)
plot( x, pdfrice(x, rice1), type="l", lwd=5, lty=3)
lines(x, pdfrice(x, rice2), lwd=1, col=3) # NORMAl code triggered
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pdftexp Probability Density Function of the Truncated Exponential Distribu-
tion

Description

This function computes the probability density of the Truncated Exponential distribution given
parameters (ξ and α) of the distribution computed by partexp. The probability density function of
the distribution is

f(x) =
α−1exp(−t/α)

1− exp(−ξ/α)
,

where f(x) is the probability density for the quantile x, ξ is a location parameter, α is a scale
parameter, and 0 ≤ x ≤ ξ. The distribution has 0 < τ2 <= 1/2, ξ > 0, and 1/α 6= 0.

Usage

pdftexp(x, para)

Arguments

x A real value.
para The parameters from partexp or similar.

Value

Probability density (F ) for x.

Author(s)

W.H. Asquith

References

Vogel, R.M., Hosking, J.R.M., Elphick, C.S., Roberts, D.L., and Reed, J.M., 2008, Goodness of
fit of probability distributions for sightings as species approach extinction: Bulletin of Mathematial
Biology, v. 71, no. 3, pp. 701–719.

See Also

cdftexp, quatexp, partexp

Examples

lmr <- vec2lmom(c(40,0.38), lscale=FALSE)
expp <- partexp(lmr)
x <- quatexp(.5,expp)
pdftexp(x,expp)
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pdfwak Probability Density Function of the Wakeby Distribution

Description

This function computes the probability density of the Wakeby distribution given parameters (ξ,
α, β, γ, and δ) of the distribution computed by pargev. The probability density function of the
distribution is

f(x) = [α(1− F )β−1 + γ(1− F )−δ−1]−1,

where f(x) is the probability density for quantile x,ξ is a location parameter, α and β are scale
parameters, and γ, and δ are shape parameters. The five returned parameters from parwak in order
are ξ, α, β, γ, and δ.

Usage

pdfwak(x, para)

Arguments

x A real value.
para The parameters from parwak or similar.

Value

Probability density (f ) for x.

Author(s)

W.H. Asquith

References

Hosking, J.R.M. and Wallis, J.R., 1997, Regional frequency analysis—An approach based on L-
moments: Cambridge University Press.

Sourced from written communication with Dr. Hosking in October 2007.

See Also

cdfwak, quawak, parwak

Examples

lmr <- vec2lmom(c(1,0.5,.4,.3,.15))
wak <- parwak(lmr)
F <- nonexceeds()
x <- quawak(F,wak)
check.pdf(pdfwak,wak,plot=TRUE)
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pdfwei Probability Density Function of the Weibull Distribution

Description

This function computes the probability density of the Weibull distribution given parameters (ζ, β,
and δ) of the distribution computed by parwei. The probability density function of the distribution
is

f(x) =

where f(x) is the probability density for quantile x, ζ is a location parameter, β is a scale parameter,
and δ is a shape parameter.

The Weibull distribution is a reverse Generalized Extreme Value distribution. As result, the Gener-
alized Extreme Value algorithms are used for implementation of the Weibull in this package. The
relation between the Generalized Extreme Value parameters (ξ, α, and κ) is

κ = 1/δ,

α = β/δ, and

ξ = ζ − β.

These relations are taken from Hosking and Wallis (1997).

In R the probability distribution function of the Weibull distribution is pweibull. Given a Weibull
parameter object para, the R syntax is pweibull(x+para$para[1], para$para[3], scale=para$para[2]).
For the current implementation for this package, the reversed Generalized Extreme Value distribu-
tion is used pdfgev(-x,para).

Usage

pdfwei(x, para)

Arguments

x A real value.

para The parameters from parwei or similar.

Value

Probability density (f ) for x.
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Author(s)

W.H. Asquith

References

Hosking, J.R.M. and Wallis, J.R., 1997, Regional frequency analysis—An approach based on L-
moments: Cambridge University Press.

See Also

quawei, parwei

Examples

# Evaluate Weibull deployed here and within R (pweibull)
lmr <- lmom.ub(c(123,34,4,654,37,78))
WEI <- parwei(lmr)
F1 <- cdfwei(50,WEI)
F2 <- pweibull(50+WEI$para[1],shape=WEI$para[3],scale=WEI$para[2])
if(F1 == F2) EQUAL <- TRUE

# The Weibull is a reversed generalized extreme value
Q <- sort(rlmomco(34,WEI)) # generate Weibull sample
lm1 <- lmoms(Q) # regular L-moments
lm2 <- lmoms(-Q) # L-moment of negated (reversed) data
WEI <- parwei(lm1) # parameters of Weibull
GEV <- pargev(lm2) # parameters of GEV
F <- nonexceeds() # Get a vector of nonexceedance probs
plot(pp(Q),Q)
lines(cdfwei(Q,WEI),Q,lwd=5,col=8)
lines(1-cdfgev(-Q,GEV),Q,col=2) # line over laps previous

plmomco Cumulative Distribution Function of the Distributions

Description

This function acts as an alternative front end to par2cdf. The nomenclature of the plmomco function
is to mimic that of built-in R functions.

Usage

plmomco(x,para)

Arguments

x A real value.

para The parameters from lmom2par or similar.
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Value

Nonexceedance probability (0 ≤ F ≤ 1) for x.

Author(s)

W.H. Asquith

See Also

dlmomco, rlmomco, qlmomco

Examples

para <- vec2par(c(0,1),type=’nor’) # standard normal parameters
nonexceed <- plmomco(1,para) # percentile of one standard deviation

plotlmrdia Plot L-moment Ratio Diagram

Description

Plot the L-moment ratio diagram of L-skew and L-kurtosis from an L-moment ratio diagram object
returned by lmrdia. This diagram is useful for selecting a distribution to model the data. The
application of L-moment diagrams is well documented in the literature. This function is intended to
function as a demonstration of L-moment diagram plotting. It is expected that users will “roll their
own” version of this function for their own specific purposes.

Usage

plotlmrdia(lmr, nopoints=FALSE, nolines=FALSE, nolimits=FALSE,
nogev=FALSE, noglo=FALSE, nogpa=FALSE, nope3=FALSE,
nogno=FALSE, nocau=FALSE, noexp=FALSE, nonor=FALSE,
nogum=FALSE, noray=FALSE, nouni=FALSE,
xlab="L-SKEW", ylab="L-KURTOSIS",
autolegend=FALSE, xleg=NULL, yleg=NULL, ...)

Arguments

lmr L-moment diagram object from lmrdia.

nopoints If TRUE then point distributions are not drawn.

nolines If TRUE then line distributions are not drawn.

nolimits If TRUE then theoretical limits of L-moments are not drawn.

nogev If TRUE then line of Generalized Extreme Value distribution is not drawn.

noglo If TRUE then line of Generalized Logistic distribution is not drawn.

nogno If TRUE then line of Generalized Normal (log-Normal) distribution is not drawn.
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nogpa If TRUE then line of Generalized Pareto distribution is not drawn.

nope3 If TRUE then line of Pearson Type III distribution is not drawn.

nocau If TRUE then point (limiting) of the Cauchy distribution is not drawn.

noexp If TRUE then point of Exponential distribution is not drawn.

nonor If TRUE then point of Normal distribution is not drawn.

nogum If TRUE then point of Gumbel distribution is not drawn.

noray If TRUE then point of Rayleigh distribution is not drawn.

nouni If TRUE then point of Uniform distribution is not drawn.

xlab Horizonal axis label passed to xlab of the plot function.

ylab Vertical axis label passed to ylab of the plot function.

autolegend Generate the legend by built-in algorithm.

xleg X-coordinate of the legend.

yleg Y-coordinate of the legend.

... Additional arguments passed onto the plot function.

Note

This function provides hardwired calls to lines and points to produce the diagram. The plot sym-
bology for the shown distributions is summarized here. The Kappa (four parameter) and Wakeby
(five parameter) distributions are not well represented on the diagram as each constitute an area
(Kappa) or hyperplane (Wakeby) and not a line (three-parameter distributions) or a point (two-
parameter distributions). However, the Kappa demarks the area bounded by the Generalized Logis-
tic (glo) on the top and the theoretical L-moment limits on the bottom.

GRAPHIC TYPE GRAPHIC NATURE
L-moment Limits line width 2 and color 8 (grey)

Generalized Extreme Value line width 1, line type 2 (dash), and color 2 (red)
Generalized Logistic line width 1 and color 3 (green)
Generalized Normal line width 1, line type 2 (dash), and color 4 (blue)
Generalized Pareto line width 1 and color 4 (blue)
Pearson Type III line width 1 and color 6 (purple)

Exponential symbol 16 (filled circle) and color 2 (red)
Normal symbol 15 (filled square) and color 2 (red)
Gumbel symbol 17 (filled triangle) and color 2 (red)
Rayleigh symbol 18 (filled diamond) and color 2 (red)
Uniform symbol 12 (square and a plus sign) and color 2 (red)

Author(s)

W.H. Asquith
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References

Asquith, W.H., 1998, Depth-duration frequency of precipitation for Texas: U.S. Geological Survey
Water-Resources Investigations Report 98-4044, 107 p.

Hosking, J.R.M., 1986, The theory of probability weighted moments: Research Report RC12210,
IBM Research Division, Yorkton Heights, N.Y.

Hosking, J.R.M., 1990, L-moments–Analysis and estimation of distributions using linear combina-
tions of order statistics: Journal of the Royal Statistical Society, Series B, vol. 52, p. 105-124.

Hosking, J.R.M. and Wallis, J.R., 1997, Regional frequency analysis–An approach based on L-
moments: Cambridge University Press.

Vogel, R.M., and Fennessey, N.M., 1993, L moment diagrams should replace product moment
diagrams: Water Resources Research, vol. 29, no. 6, pp. 1745-1752.

See Also

lmrdia

Examples

plotlmrdia(lmrdia())

# A more complex example follows.

# For a given mean, L-scale, L-skew and L-kurtosis, a sample size
# of 30 and using 50 simulations, set the L-moments in lmr and fit
# a Kappa distribution
T3 <- 0.34; T4 <- 0.21; n <- 30; nsim <- 50;
lmr <- vec2lmom(c(10000,7500,T3,T4)); kap <- parkap(lmr)

# Next, create vectors for storage of simulated L-skew (t3)
# and L-kurtosis (t4)
t3 <- vector(mode = "numeric"); t4 <- t3;

# Next, perform nsim simulations by randomly drawing from the Kappa
# distribution and compute the L-moments in sim.lmr and store the
# t3 and t4 values of each simulated sample.
for(i in 1:nsim) {

sim.lmr <- lmoms(rlmomco(n,kap))
t3[i] <- sim.lmr$ratios[3]; t4[i] <- sim.lmr$ratios[4]

}

# Finally, plot the diagram with a legend at a specified location,
# and "zoom" into the diagram by setting the axis limits.
plotlmrdia(lmrdia(), autolegend=TRUE, xleg=0.1, yleg=.41,

xlim=c(-.1,.5), ylim=c(-.1,.4), nopoints=TRUE)

# Follow up with plotting of the t3,t4 values and the mean of these.
points(t3,t4)
points(mean(t3),mean(t4),pch=16,cex=3)
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See Also

cdfpe3, parpe3

Examples

lmr <- lmom.ub(c(123,34,4,654,37,78))
quape3(0.5,parpe3(lmr))

quaray Quantile Function of the Rayleigh Distribution

Description

This function computes the quantiles of the Rayleigh distribution given parameters (ξ and α) of the
distribution computed by parray. The quantile function of the distribution is

x(F ) = ξ +
√
−2α2 log(1− F ),

where x(F ) is the quantile for nonexceedance probability F , ξ is a location parameter, and α is a
scale parameter.

Usage

quaray(f, para, paracheck=TRUE)

Arguments

f Nonexceedance probability (0 ≤ F ≤ 1).

para The parameters from parray or similar.

paracheck A logical controlling whether the parameters and checked for validity. Over-
riding of this check might be extremely important and needed for use of the
distribution quantile function in the context of TL-moments with nonzero trim-
ming.

Value

Quantile value for nonexceedance probability F .

Author(s)

W.H. Asquith

References

Hosking, J.R.M., 1986, The theory of probability weighted moments: Research Report RC12210,
IBM Research Division, Yorkton Heights, N.Y.
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is.gum, 23, 87
is.kap, 24, 87
is.kur, 25, 88
is.ln3, 26, 89
is.nor, 27, 90
is.pe3, 29, 90
is.ray, 30, 91
is.revgum, 31, 92
is.rice, 32, 93
is.texp, 33, 93
is.wak, 34, 94
is.wei, 35, 95

LaguerreHalf, 96, 220
Lcomoment.coefficients, 96, 98, 102, 104,

105
Lcomoment.correlation, 98, 99
Lcomoment.Lk12, 99, 102, 103
Lcomoment.matrix, 98–100, 101, 104, 105
Lcomoment.Wk, 100, 102
lcomoms2, 104
lmom.ub, 10, 102, 105, 108, 110, 111, 139,

140, 153, 161, 166–171, 173–177,
180–189, 192–194, 199–201, 241,
279, 283, 287, 318, 322

lmom2par, 65, 72–74, 79, 107, 108, 159–164,
225, 247–250, 275, 276, 319, 323,
324

lmom2pwm, 107, 108, 241
lmom2vec, 110
lmomcau, 107, 111, 167
lmomexp, 112, 168
lmomgam, 114, 169
lmomgev, 115, 151, 170
lmomgld, 43, 116, 148, 172, 173, 206, 257
lmomglo, 119, 175
lmomgno, 120, 176
lmomgpa, 122, 124, 177, 179
lmomgpaRC, 123, 179
lmomgum, 125, 181
lmomkap, 126, 182
lmomkur, 127, 183
lmomln3, 129, 185
lmomnor, 130, 186
lmompe3, 132, 188
lmomray, 133, 189
lmomRCmark, 134, 144
lmomrevgum, 136
lmomrice, 137, 192

lmoms, 10, 73, 75, 76, 106, 107, 111, 139, 142,
153, 157, 230, 235, 244, 246, 249,
251, 287

lmomsf01, 140
lmomsRCmark, 68, 69, 135, 142
lmomtexp, 144, 194
lmomTLgld, 146, 195, 196, 257
lmomTLgpa, 149, 198
lmomwak, 150, 199
lmomwei, 151, 201
lmorph, 107, 111, 140, 153, 287
lmrdia, 154, 228
lmrdiscord, 155

nonexceeds, 70–74, 158, 232, 234, 278

par2cdf, 159, 161–163, 225, 323
par2cdf2, 160, 164
par2lmom, 161
par2pdf, 65, 162, 162
par2qua, 160, 163, 164, 247, 251, 279,

281–283, 325
par2qua2, 161, 164
par2vec, 165
parcau, 38, 81, 107, 111, 112, 166, 201, 202,

252
parexp, 39, 82, 112, 113, 167, 202, 203, 253
pargam, 40, 83, 114, 115, 168, 203, 204, 254
pargev, 41, 42, 83, 115, 116, 169, 204, 205,

212, 223, 255, 256
pargld, 42, 43, 118, 148, 171, 196, 206, 257
parglo, 43, 44, 85, 119, 120, 174, 207, 208,

257, 258
pargno, 45, 46, 86, 120, 121, 175, 208, 209,

258, 259
pargpa, 46, 47, 86, 122–124, 176, 179, 209,

210, 259, 260
pargpaRC, 123, 124, 177, 178, 319
pargum, 47, 48, 87, 125, 126, 166, 180, 211,

261
parkap, 48, 49, 88, 126, 127, 181, 212, 262,

263
parkur, 49, 50, 89, 127, 128, 183, 213, 263,

264
parln3, 50, 51, 89, 129, 130, 184, 214, 264
parnor, 51, 52, 90, 130, 131, 185, 215, 216,

265
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