
In [1]: import pandas as pd
import numpy as np
import Plib as pl
from scipy.linalg import toeplitz, cholesky
from sklearn.covariance import LedoitWolf

In [2]: #Generate sample
np.random.seed(0)
n_features = 100
# simulation covariance matrix (AR(1) process)
r = 0.1
real_cov = toeplitz(r ** np.arange(n_features))
coloring_matrix = cholesky(real_cov)
n_samples_range = np.arange(6, 31, 1)
repeat = 100
lw_mse = np.zeros((n_samples_range.size, repeat))

In [7]: #Ledoit-Wolf standard Python implementation
lw = LedoitWolf(store_precision=False, assume_centered=True)
lw.fit(X)
lwsigma=lw.covariance_
lwshrinkage=lw.shrinkage_
print("Shrinkage factor: ", lwshrinkage)
print("Covariance Matrix: ")
lwsigma

In [5]: #Ledoit-Wolf Market Covariance Method
lw_shrinkage = np.zeros((n_samples_range.size, repeat))
X = np.dot(np.random.normal(size=(n_samples_range.size, n_features)), coloring_matrix.T)
sigma, shrinkage = pl.covMarket(X)
print("Shrinkage factor: ", shrinkage)
print("Covariance Matrix: ")
sigma

In [ ]:   

Shrinkage factor:  0.9894550226384607 
Covariance Matrix:  

Out[7]: array([[ 9.83276623e-01,  1.55588917e-03, -6.13522550e-04, ..., 
         3.47322028e-04,  3.00691524e-03,  7.56414543e-04], 
       [ 1.55588917e-03,  9.82947570e-01,  1.32921038e-03, ..., 
        -2.29384169e-03,  1.36631383e-03,  2.87574905e-03], 
       [-6.13522550e-04,  1.32921038e-03,  9.82549498e-01, ..., 
         2.46704279e-04, -9.88228219e-04, -1.91064565e-04], 
       ..., 
       [ 3.47322028e-04, -2.29384169e-03,  2.46704279e-04, ..., 
         9.81679895e-01, -6.37709891e-04,  9.43745533e-04], 
       [ 3.00691524e-03,  1.36631383e-03, -9.88228219e-04, ..., 
        -6.37709891e-04,  9.80905684e-01, -2.16150159e-04], 
       [ 7.56414543e-04,  2.87574905e-03, -1.91064565e-04, ..., 
         9.43745533e-04, -2.16150159e-04,  9.79045605e-01]])

Shrinkage factor:  0.9206460103369145 
Covariance Matrix:  

Out[5]: array([[ 0.92543908,  0.04034459, -0.08453604, ..., -0.0573608 , 
         0.07683937,  0.04099994], 
       [ 0.04034459,  0.79352855, -0.01229065, ..., -0.0332079 , 
         0.02003079,  0.02540867], 
       [-0.08453604, -0.01229065,  0.80593617, ...,  0.0341255 , 
        -0.03994136, -0.02445436], 
       ..., 
       [-0.0573608 , -0.0332079 ,  0.0341255 , ...,  0.75510562, 
        -0.02904302, -0.00981959], 
       [ 0.07683937,  0.02003079, -0.03994136, ..., -0.02904302, 
         0.69685455,  0.01157975], 
       [ 0.04099994,  0.02540867, -0.02445436, ..., -0.00981959, 
         0.01157975,  0.50387611]])


