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Cumulants.jl

Calculates Cummulant tensors of any order for multivariate data.
Functions always return tensor or array of tensors in SymmetricTensors type. Raquires SymmetricTensors.jl “https://github.com/kdomino/SymmetricTensors.jl”. To convert to array, run:

julia> convert(Array, data::SymmetricTensors{T, N})





As of 01/01/2017 “https://github.com/kdomino” is the lead maintainer of this package.


Instalation

Within Julia, just use run

julia> Pkg.clone("https://github.com/kdomino/Cumulants.jl")





to install the files.  Julia 0.5 or later required.




Functions


Moment

julia> moment(data::Matrix{T}, order::Int, bls::Int = 2)





Returns a tensor of the moment of the given order of multivariate data.
For multivariate data takes matrix, where columns numerates marginal variables and rows
numertates their realisations, bls is an optional Int that determines a size
of blocks in SymmetricTensors type.

julia> data = reshape(collect(1.:15.),(5,3))
5×3 Array{Float64,2}:
 1.0   6.0  11.0
 2.0   7.0  12.0
 3.0   8.0  13.0
 4.0   9.0  14.0
 5.0  10.0  15.0





julia> m = moment(data, 3)
SymmetricTensors.SymmetricTensor{Float64,3}(Nullable{Array{Float64,3}}[[45.0 100.0; 100.0 230.0]

[100.0 230.0; 230.0 560.0] #NULL; #NULL #NULL]

Nullable{Array{Float64,3}}[[155.0 360.0; 360.0 890.0] [565.0; 1420.0]; #NULL [2275.0]],2,2,3,false)





To convert to array just run convert

julia> convert(Array, m)
3×3×3 Array{Float64,3}:
[:, :, 1] =
  45.0  100.0  155.0
 100.0  230.0  360.0
 155.0  360.0  565.0

[:, :, 2] =
 100.0  230.0   360.0                                                                                                                                                       
 230.0  560.0   890.0                                                                                                                                                       
 360.0  890.0  1420.0                                                                                                                                                       
                                                                                                                                                                            
[:, :, 3] =                                                                                                                                                                 
 155.0   360.0   565.0                                                                                                                                                      
 360.0   890.0  1420.0                                                                                                                                               
 565.0  1420.0  2275.0








Cumulants

julia> cumulants(data::Matrix{T}, maxord::Int, bls::Int = 2)





Returns a vector of tensors of cumulants of order 2,3,...,maxord of multivariate data.
Input the same as for the moment function. Returns a vector of SymmetricTensors.

julia> c = cumulants(data, 3);

julia> c[1]
SymmetricTensors.SymmetricTensor{Float64,2}(Nullable{Array{Float64,2}}[[2.0 2.0; 2.0 2.0] [2.0; 2.0]; #NULL [2.0]],2,2,3,false)

julia> c[2]
SymmetricTensors.SymmetricTensor{Float64,3}(Nullable{Array{Float64,3}}[[0.0 0.0; 0.0 0.0]

[0.0 0.0; 0.0 0.0] #NULL; #NULL #NULL]

Nullable{Array{Float64,3}}[[0.0 0.0; 0.0 0.0] [0.0; 0.0]; #NULL [0.0]],2,2,3,false)





To convert to array given element ot the vector c, just run:

julia> convert(Array, c[1])
3×3 Array{Float64,2}:
 2.0  2.0  2.0
 2.0  2.0  2.0
 2.0  2.0  2.0

 julia> convert(Array, c[2])
3×3×3 Array{Float64,3}:
[:, :, 1] =
 0.0  0.0  0.0
 0.0  0.0  0.0
 0.0  0.0  0.0

[:, :, 2] =
 0.0  0.0  0.0
 0.0  0.0  0.0
 0.0  0.0  0.0

[:, :, 3] =
 0.0  0.0  0.0
 0.0  0.0  0.0
 0.0  0.0  0.0 





To access cumulant of given order, use

julia> getcumulant(c::Vector{SymmetricTensor}, order::Int)





julia> convert(Array, getcumulant(c, 2))
3×3 Array{Float64,2}:
 2.0  2.0  2.0
 2.0  2.0  2.0
 2.0  2.0  2.0
 
 julia> convert(Array, getcumulant(c, 3))
3×3×3 Array{Float64,3}:
[:, :, 1] =
 0.0  0.0  0.0
 0.0  0.0  0.0
 0.0  0.0  0.0

[:, :, 2] =
 0.0  0.0  0.0
 0.0  0.0  0.0
 0.0  0.0  0.0

[:, :, 3] =
 0.0  0.0  0.0
 0.0  0.0  0.0
 0.0  0.0  0.0
 
 julia> convert(Array, getcumulant(c, 1))
ERROR: BoundsError: attempt to access "mean vector not stored"













          

      

      

    

  

    
      
          
            
  Cumulants.jl is licensed under the MIT License (MIT)

Copyright (c) 2016-2017 Krzysztof Domino, Piotr Gawron, Łukasz Pawela,
Institute of Theoretical and Applied Informatics, Polish Academy of Sciences

Permission is hereby granted, free of charge, to any person obtaining a copy of
this software and associated documentation files (the “Software”), to deal in
the Software without restriction, including without limitation the rights to
use, copy, modify, merge, publish, distribute, sublicense, and/or sell copies of
the Software, and to permit persons to whom the Software is furnished to do so,
subject to the following conditions:

The above copyright notice and this permission notice shall be included in all
copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED “AS IS”, WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS
FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR
COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER
IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN
CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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