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Abstract

There are many statistical applications that require estimation for var-covariance matrix or
its inverse and when the dimensions of this matrix are relatively large to the sample size or
when the dimensions of the matrix are close to the sample size or larger. There will be
difficulties in finding a good estimation for it. Most Matrices with high dimension suffer
from the difficulty of finding the inverse of theme. Therefore the classical methods of
estimation such least squares or maximum likelihood will give biased estimators and far
from its true value. This search aims at expanding usage of shrinkage estimation to estimate
the var- covariance matrix in the case of using samples with large dimensions.We will
estimate the var-covariance matrix by using Nonlinear Shrinkage Estimator ( Oracle
Estimator ) and two Linear Shrinkage Estimators ( Fisher & Sun (FS) Estimator ) and
(Rao-Blackwell Ledoit-Wolf (RBLW) Estimator) and make comparison among them based
on (MMSE) minimum mean square errors. Here we make a simulated experiment with high
dimensions samples with multiple sizes and calculate MMSE as the increasing in sample

size to the large dimension of var-covariance Matrix
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Jaa bau st Box-Muller sl — (S s (31 e covs <hal g <l yuriay A5 ) jagall cUadd) chlay ye Joss sia

Minimum Mean Squares Error

Oracle FS RBLW
2 .
g s 5 1.0821 0.3259 0.3266
(p]
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7 0.8383 0.2107 0.2120
10 0.6468 0.1669 0.1667
20 0.4052 0.1390 0.1390
30 0.3144 0.1312 0.1312
40 0.2595 0.1244 0.1244
50 0.2274 0.1182 0.1182
60 0.2069 0.1134 0.1134
70 0.1866 0.1076 0.1076
80 0.1696 0.1022 0.1022
90 0.1602 0.0975 0.0975

100 0.1503 0.0935 0.0935
110 0.1416 0.0899 0.0899
120 0.1334 0.0858 0.0858
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800
O 600
400
200

0 i 1 1 i 1

0 20 40 B0 80 100 120
n
(3) Jsa

a Jau sie Box-Muller e — (eSS 50 3oy coa cal g ) ey AN ¢l jasall gUadd) ey ye Jans sia
el sal gl I (g sbosa s

il i) g claliiiu -9

Al aaa (558 Ladie JiY) <8 a3 Oracle JSIsY) ke o aly (2) 5 (1) Q&) JSEN JDA (e
b sie J8l dlliey Cun (FS ), (RBLW ) stie (o il 138 (3585 Cum Ol el dae ) Ay | e
Aliad) el (3) Q) JSA AlaaBle ey Lpams (e S Ol jaall () ey Aall aas 303 5l g elad Cilay je
a5 . bl g5l bl 81 cas Gl el axe Al e diell aaa 58 Levie (RBLW) )22e
ol el (3 5 G Aalad) VA b Apdaal) Ausaliall < il e Aplaa S daliall Cl juial) dpliadl i 13

gl il il b it 1o e ) dalial) il i) e dphal) Lalial

oI5 i) il g o) A8 ghian el Apdad D) Aalidl @l jatal) Jlaxivl (A awgillh Glall oa
slall C¥lawe calida A ala¥) Adlle Uikl ) gela Jla 3 padill (5 A0 saaa &l jaie

03] ApadaaSUl 5 Aipeanll LIS il (5 A) dilan) cullad Jlexind b gl (liall) am gy IS

LB ouSl ol ld & i) bl g cplail) 48 gaina
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