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The Noise to the Correlations Between Financial Returns
SUN Jian-giang' LUO Ying’

(1. School of Economics and Commerce South China University of Technology Guangzhou 510006 China; 2. School of
Management Xiamen University Xiamen 361005 China)

Abstract: The noise to the correlations between stocks returns are tested by using the RMT method. 77.53% of the
eigenvalues of the sample covariance matrix are found to fall within the RMT bounds and agree with the universal proper—
ties predicted by RMT-implying a large degree of noise. The noise content of the covariance matrix is filtered by applying
Mean-value and Zero—value schemes. With the filtered matrix the ex post risk of the minimum variance portfolio is
reduced significantly.

Key words: random matrix; portfolio; covariance matrix; minimum variance portfolio

1 L NL. L
N “ 7 o
( Time Varying) o
o (
) o
N o N
S(i=12 - N) I o
WV=(o0 o, wy)
0 =wIW'. 3 N o
af}( ij=12--N) Laloux  Plerou 2
S, S W' .
b o o
b o
( Curse of Dimensions) o o
N(N-1) 72 o
120124148

CERAESHE A A KB B (09CIY013,11CIY098) ; # B 3R A AL A3 BF K F 813 B (08JC790038) ; /-
AAEHFAAHAFAH—Z AR FELLTYAB (08YE-02) ; " AHBRMKFFFANHHALTIEE K5 B (WYMOS0S4) ;
B ok AR AT 4% F B AR B (x2jmD2117980,x2jmD2118000)

019-


https://core.ac.uk/display/41438726?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

Vol.32 No.3 2013 3
2 o
o Laloux 10
- Laloux
Plerou b2 o

( Random Matrix Theory RMT)

( RMT

Theoretical Bounds) RMT

( Universal Properties)
; (
RMT Deviations from the RMT)
: S&P500 406
o 6%
RMT 94 % RMT
RMT o

Laloux

- Plerou ? 1000
RMT RMT
0 RMT
o (1)
( Nearest-neighbor Spacing) RMT
( Gaussian Orthogonal Ensemble GOE) 1 (2)
( Next-nearest-neighbor Spacing)
RMT ( Gaussian Symplectic Ensemble
GSE) o

RMT RMT o

020.

Random Matrix

3
1.5 &
» Plerou
170%
25% o
Pafka Potters Kondor *
Daly 1 o
o Daly =
3
3.1
PA) S(i=1 2 N)
r(t) =InP,(t+1) —InP,( 1) (1)
N cov
| < - -
COVU:T ;(rl(t) —rl)(rj(t) —rj) ij=12-N
_ (2)
T; L
cov
CovV=(1/L)SS". S NxL
N
LO
N H H=(1/L)AA",
A N x L A
2
oo
A N L . H



Wishart 12 “

p(A) =%d”( ) (3)
A n(A) A
° N L—»
Q=L/N=1
o) = WA h)
2o A
AN =g (1+1/Q £2./1/Q) (5)
Ain A
RMT Mo A RMT
RMT .
3.2
2011
1000 2001 1
1 2011 12 31 2662 .
242 (2001 ~2011
242 ) 445
. 2011
50.67% 2011 3. 449 .
2567
96.43% CSMAR
o Wilcox
Gebbie ’ .
3.3
(2) 445
P(A) 1
. 1
PRMT( /\) o
RMT
RMT .
N =445 L = 2661 0 =
5.9798.
Ay =0.3494 A, =1.9851, 12
RMT A > AL
RMT .
To =0 (1= Y Xu/N) A
. o’ (4) (5)

RMT .
o’ RMT
1
. RMT
A, =0.1929 RMT A = 1. 0961
RMT PRMT( )‘) °
38 RMT 62
RMT 100 RMT
345 RMT
77.53% .
2.5¢
oL =P
1.5} Pra(A)
=
-l
1+
0.5}¢
0 i n "”JII I " “ I. 1 I
0 0.5 1 1.5 2 2.5 3 3.5 4
A
1 P(A)
PRMT( /\)
3.4
B RMT
)\i o
A
e o
¢
. A
i
s={a — 4 (6)
l =10 — 4 (7)
S
13 14
Pooe w(s) =T exp( =7 (8)

021-



Vol.32 No.3 2013 3
[ 1.4
13 14 _"Tpms(f)
1.2F /_“ e 4
28 64 1+ )
P nnn( 1) 2367T3146XP( _9777_12) (9) / -
= 08F g
! S 7
= 06f
09+ |—
0.8F _ 0.4+
07k N
: ] Proels) 02t
ol AR _
= — 0 .
of 0SF 1 0 0.5 i 15 2 2.5 3
0.4} . A 45 18] B
03 3 Q)
0.2F Pes(1)
0.1 H
¢ 0 0.5 1 1.5 4
A 4R H] BE s
2 P,.(s)
Pcm-;( 5)
2 s o
P..(s)( ) Laloux " (
Pop nn( s) ( ) o LCPB )
Kolmogorov-Smirnov( K-S) . LCPB
1 . 49. 77% RMT B {A:A<
Amax} A.
Pc()E,m(S) ° - B A:{)‘l Ay oo
1 RMT A A A} o D, oy
K ( )
Peo(s) Pesp( 1) _1
K-S 0. 0404 0.0393 COVicps = ED s (10)
E cov o
P 0.4977 0. 5346
cov
3 l COViepp ( )
P,.(0( )
P(,‘SE( l) ( ) o °
. 1 ( Minimum Variance
K= 53. 46% Portfolio) o
Psg o (1)
. w, =( ZME;]) / zjkzlzjgl) (11)
cov >y o b
RMT RMT o
o (2661 )
(1661 ) (1000 ),

022.



(11)

‘Qmi n unfiltered °©
cov,

Hurgﬁ[[ered
1.63%
Hfillerell

1.4% -

( ‘Qmi n LCPB

(2) cov,
Hurgﬁltered

unfiltered

( )

COV,ipp
Hﬁllere([
Qmin LCPB °

Qmin unfiltered =
I'(2min LCPB =

- ‘Qmin unjillerml) /‘Qmin unfiltered == 14 04%
(12)

14. 04 % o

Plerou

( PGRAGE )

A:{/\l )\2 A 0 - O}O

max

Dperac
COV popac = EDP(,‘IMCE_I (13)
COV g cov
COVpgrag o
Hﬁumd
i porac = 1. 38% 15. 70%

0

'mi

( nmin PGRAG — Qmin urg/iltered) / nmin unfiltered — 15.70%

(14)

77.53%

10

11

12

13

14

113 ”»

Laloux L Cizeau P Bouchaud J et al.. Noise dressing
of financial correlation matrices J . Physical Review
1999 83(7): 14674470.
Plerou V' Gopikrishnan P Rosenow B et al. . Universal
and nonuniversal properties of cross correlations in finan—
cial time series J . Physical Review Letters 1999 83
(7): 14714474
Plerou V. Gopikrishnan P Rosenow B et al.. Random
matrix approach to cross correlations in financial data
J . Physical Review E 2002 65(6): 0661264
-066126-8.
Pafka S Potters M Kondor I. Exponential weighting and
random-matrix-theory-based filtering of financial covari—
ance matrices for portfolio optimization EB/OL
http: //arxiv. org/abs/ cond-mat/0402573 2004-02-24.
Utsugi A Ino K Oshikawa M. Random matrix theory
analysis of cross correlations in financial markets J .
Physical Review E 2004 70(2): 0261104-02611047.
Daly J Crane M Ruskin H J. Random matrix theory fil-
ters in portfolio optimization: a stability and risk assess—
ment J Physica A: Statistical Mechanics and Its
Applications 2008 387( 16) : 4248-4260.
Wilcox D Gebbie T. An analysis of cross-correlations in
an emerging market J . Physica A: Statistical Mechanics
and Tts Applications 2007 375(2): 584-598.
Pan R K Sinha S. Collective behavior of stock price
movements in an emerging market J . Physical Review

E 2007 76(4): 0461164-04611640.

Letters

D . : 2010.

Laloux L. Cizeau P Potters M et al. . Random matrix
theory and financial correlations J . International Jour—
nal of Theoretical and Applied Finance 2000 3(3):
391-397.
Daly J. Stability-based random matrix theory filtering of
financial portfolios D . Ublin City University 2009.
Baker T H Forrester P J Pearce P A. Random matrix
ensembles with an effective extensive external charge

J . Journal of Physics A: Mathematical and General
1998 31(29): 6087-6101.

Brody T A Flores J French J B
matrix physics: spectrum and strength fluctuations J .
Reviews of Modern Physics 1981 53(3) : 385-480.
Metha M L. Random matrices M . New York: Aca—
1991.

et al.. Random-—

demic Press

023-



