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duplication

duplication A duplication matrix

Description

Usage

duplication (n)

Arguments

n a positive integer

Value

A n* (n+1) /2 matrix with real values.

Author(s)

Masashi Miyamura

References

Jan R. Magnus and Heinz Neudecker, (1999) Matrix Differential Calculus with Applications in
Statistics and Econometrics, Second Edition, John Wiley & Sons

See Also

vech,duplication.inverse,elimination

Examples
m <- matrix(c(1l, 2, 3,
2, 5, 6,
3, 6, 9,
3, 3

)
duplication(3) %%% vech(m) # identical to as

.vector (m)
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duplication.inverse
The inverse of a duplication matrix

Description

Return the inverse of a duplication matrix, so called an elimination matrix

Usage
duplication.inverse (n)
elimination (n)

Arguments

n a positive integer, indicating a dimmension

Value

An nx (n+1) /2 rows n columns elimination matrix.

Author(s)

Masashi Miyamura

References

Jan R. Magnus and Heinz Neudecker, (1999) Matrix Differential Calculus with Applications in
Statistics and Econometrics, Second Edition, John Wiley & Sons

See Also

vech, duplication,elimination

Examples
m <- matrix(c(l, 2, 3,
2, 5, 6,
3, 6, 9,
3, 3

)
elimination(3) %*% as.vector(m) # identical to vech (m)

duplication.inverse (3) %*% duplication(3) # An identity matrix
elimination(3) %%% duplication(3) # The same thing
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rggm-package Fitting Gaussian concentrate matrix models with a robustified method

Description

This package provides some robustified methods that are originally implemented in ggm package.
Details
Package: rggm
Type: Package
Version: 1.0.1

Date: 2006-11-17
License: GPL 2 and newer

You can fit a Gaussian concentration matrix model with rob . fitConGraph.

Author(s)

Masashi Miyamura

Maintainer: Masashi Miyamura <miyamura@sigmath.es.osaka-u.ac.jp>

References

Masashi Miyamura and Yutaka Kano, 2006, Robust Gaussian graphical modeling, Journal of Mul-
tivariate Analysis, 97, 7, 1525-1550

See Also

ggm

rob.asymv.sigma An internal function

Description

Computing an asymptotic varainces of estimated covariances

Usage

rob.asymv.sigma (estcov, amat, w.par)
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Arguments

estcov
amat

w.par

Value

A matrix consists of asymptotic variances in diagonal elements and asymptotic covariances in non-
diagonal elements

Author(s)

Masashi Miyamura

rob.browne.test An overall goodness-of-fit of the model

Description

Computing an overall goodness-of-fit of the model

Usage

rob.browne.test (estcov, amat, w.par, smpl.frm)

Arguments
estcov The covariance matrix estimate
amat The adjacent matrix corresponding to estcov
w.par A non-negative real value, the robustness tuning parameter correspoinding to
estcov
smpl.frm A data frame, a sample data
Value
chi.val The test statistics
df The degree of freedom
p.val The probability
Author(s)

Masashi Miyamura

See Also

rob.fitConGraph
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rob.delta An internal function

Description

No description

Usage

rob.delta (amat)

Arguments

amat An adjacent matrix

Author(s)

Masashi Miyamura

See Also

rob.asymv.sigma

rob.estimConGraph Robustfied estimators for a given Gaussian concentration graph mod-
els

Description

Computing robustified mean vector and covariance matrix.

Usage

rob.estimConGraph (amat, w.par, smpl.frm, it.limit = 200, tol = 1le-06)

Arguments
amat An adjacent matrix
w.par A non-negative real value, a robustness tuning parameter
smpl. frm A data frame, a sample set
it.limit a positive integer indicating the limit times of the iteration

tol A small positive number idicating the tolerance used in the convergence tests
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Value
mu A mean vector
Sigma A covariance matrix
weight A vector consisting of weight value for each observation
w.par A non-negative real value, the specified robustness tuning parameter
it A number of iterations
sucess A logical value, indicating convergence of iteration
Author(s)

Masashi Miyamura

See Also

rob.fitConGraph

rob.fitConGraph Fitting a concentration graph model based on a robustified method

Description

You can obtain robustified estimates of a Gaussian concentration graph model.

Usage

rob.fitConGraph (amat, w.par, smpl.frm, it.limit = 200, tol = 1le-06)

Arguments

amat An adjacent matrix

w.par A non-negative real value, a robustness tuning parameter

smpl. frm A data frame, a sample data

it.limit a positive integer indicating the limit times of the iteration

tol A small positive number idicating the tolerance used in the convergence tests
Details

it.limit When the case the number of the iteration is over it . 1imit, the fitting procedure will be turmi-
nated.



Value
mhat Estimates of the mean vector
Shat Estimates of the covariance matrix
w.vec Estimates of the weight vector
w.par The specified robustness tuning parameter
it The number of the iteration
tstat The test statistics for the overall goodness-of-fit
df The degree of freedom for the model
p.val The p-value of the model
Author(s)

Masashi Miyamura

References

rob.pcov.test

Masashi Miyamura and Yutaka Kano, 2006, Robust Gaussian graphical modeling, Journal of Mul-

tivariate Analysis, 97, 7, 1525-1550

Examples

require (mvtnorm)

R <- matrix(c(1.0, 0.8, 0.0,
0.8, 1.0, 0.0,
0.0, 0.0, 1.0y,
3, 3)

# A sample data including five outliers
df <- as.data.frame (rbind(rmvnorm (95, rep(0, 3), R)
rmvnorm (5, rep(l, 3), R)

-~

ug <- UG (~axbx*c)
names (df) <- vertices (ug)

rob.fitConGraph (ug, 0.3, df)

rob.pcov.test Testing zero partial covariances

Description

Note that issues with regard to multiple testing are not concerned.

Usage

rob.pcov.test (estcov, amat, w.par, smpl.frm)
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Arguments
estcov The estimated covariance matrix
amat An adjacent matrix specifying one model
w.par A non-negative real value, the robustness tuning parameter
smpl. frm A data frame, a sample data
Value

A list including all pairs of vertices. Each elements consists of

Vs A character pair indicating variable names
val A real value, the value of the partial covariance
aval A rael value, an asymptotic value of the partial covariance
tsta A real value, a test statistics
pval A real value, a p-value
Author(s)

Masashi Miyamura

sgrtm Squared root matrix of a given symmetric matrix

Description

Comupting the squared root matrix of a symmetric matrix based on the eigenvalue decomposition.

Usage

sgrtm (m)

Arguments

m A positive definite matrix

Value

A symmetrix matrix with dimesion dim (m).

Author(s)

Masashi Miyamura
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Examples
m <- matrix(c(1.0, 0.8, 0.3,
0.8, 1.0, 0.1,
0.3, 0.1, 1.0y,
3, 3)
sgqrtm(m) %$+*% sgrtm(m) # identical to m

vech The half vectororized elements of a given matrix

Description

Usage

vech (m, diag = TRUE)

Arguments

m A symmetric matrix

diag a logical value. If TRUE, diag elements will be included.
Value

A p* (p+1) /2 x 1 matrix (a vector) obtained by stacking all columns of a given matrix

Author(s)

Masashi Miyamura

References

Jan R. Magnus and Heinz Neudecker, (1999) Matrix Differential Calculus with Applications in
Statistics and Econometrics, Second Edition, John Wiley & Sons

See Also

duplication
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