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New method of correlation analysis based on random matrix theory
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Abstract: The purpose of the principal component analysis is to understand the phenomena in a small number of factors, by
extracting the principal components of the correlation matrix between the variables. In many cases, the principal components are
extracted by an ad hoc manner. The parallel analysis is well known and frequently applied to extract principal component of
correlation matrix in many phenomena. However, we must repeat the Monte Carlo calculations in the parallel analysis. Thus the
parallel analysis lacks the usefulness in the case of analyzing a large correlation matrix of different size. In order to overcome the
disadvantages of the parallel analysis, we establish a method using random matrix theory. By applying the method to the analysis of

stock price correlations, we show the advantage of the method.

1. [ZLU®IT

Pearson & Hotelling & & > THNZIZIRRE SN2 B0 O BiE, 2 < OEENMAET 2510, TLGEREOM
RIS D FR AR E L, 2 RIGFHETH 2 BATINOKE 3%, L0 VBOR T CEFET 52 LIi2dhb.
FRGT I < OB THO LI TN T, BRGNS T KA NRFETHS. L LEI D DEHESLTHS
RIED 1 21, TG OMHERETH D, ZORAEL LT, BAMA 1 LD bREWHO 2 LS & 772d Kaiser-Guttman
FHEO, BRRA 58Ik U RIS ERIE 2 3% 2 B2 EMRE S TE L. T bidmn ) 3 #7227 IETH
D, Z< OFMEHENTY 7 U = TITHABAEN TV DA, B 2B R R <. £z, EERONERE TIE, 20
FORIELEET DL b, HEHTHIOBEAED T 7 A X Try b LTRSNDAY U — 7T 7 & L7200
5, HFEEORBRE HEREZFEY & LT, 7 Rhy ZICERSERET 25 2 %0,

ZAUZx LT, Hom (2 X - THREIN/Z parallel analysis ' 1%, #FZEDxI5 & 3 2B T8I O E A4 &,
B THN LRI U RE SDT 7 MTAIDOEAESAAE L, 2 b 2 DOBAANT LD AFAET DEAE
EERSDERBRTOOTHD. ZITITUFMTHNEIE, T X DIRREREREN LT 21T5ICTH Y, i
R TO Y —~ PR EBIR LT, BIEOMEEAIZ BV T K 2 DIFSE S LT E /2. Parallel analysis C
%, ZUFALEEEEORELE B2 52 L1280, B OMEICK UGBl 2B ilE 5.2 5. LnL, o4
PATHIDE G DITIE, BT VB FHREZER Y IRTVENDH D, 207D, KRB EBA T A T
TLHHER, KRE S DORRDFHBATHNG BT 558 ITAAMEEZ K. LER-T, 77 LT5I0MH
FEDNE D 341 BIE A FRATIHN SR & B ALY, parallel analysis DK A TR TE, R OITORIBIIRKELEH
BRC& 5.

1967 £FiZ Marcenko & Pastur 1%, 7 > & DMTHIOEAMENE 5 /3B A TRV E W 2. L, ZOfER
233 < parallel analysis (ZJH S5 Z S 3L, 1999 4272~ T L 9=°<, Laloux % 2 & Plerou 45 ) |2 &
S THl& T, BB OBIFEIZR L TS SNz, BRI ZN 6 OE T, ==2—3 — 73R REIFT o
S&P500 ##iN (AARD HRRFHD X 5726 D) BMELFHBHTHIOBEAE A L T 2 &2 LTHIEER D HE DI B
mAAE R L, ZAUD 2 DO TN DEINCERIT DD Y, AR ERDETDENNE ) A X THHZ &%
LML, T O a5, W D% < OBEE D, BRI 7 > 7 2781 2 G L7z
AR L TWD. Eo, ISHHEPE, K&, HHdE, Mg, R, SHERMEIZANY 9ohbH. 2ok
9 IR TAMFFETIX, BRMOETICKT L TT o & MTFIEGmAICH LR e ®ET 5. 2L T, T
SORBYZOWTHAT .

*  AWIZEL, PRk 23 AR AR LA AR A EBh ke (WFFEBK B) DBk a5 T .
1 HRERL - 5 - —i%

1287



TR 24 FE EAABEIHE FHHRSHTE

2. T—H & EOENT

ARETIE, 1997 46 1 1 6 H~2003 453 /1 31 HE COHIMIC, & =
AiE 1S B35 L CWeRal T, X To H THEISEGL L 72k |
WT—2&EH\5. 2D, KRR S 138K T 1534 H THIR
B 658 S TH L. T HOMMIT — 2 ORMEAE->TH A ORH
WA AT 5 2 LIC k5T, 658 X658 DHBHTAIC #6N5. T

FBITHNCIR G T, R &3 21THIOME 2 62T 5121, -
EATESCE DN ONIIEE CH D, T2 T, WEBZTNDHHHEM
1180 C Izxt L CREATEA 23R L, BEAEA OMERERE o (1) %X
1 IZRd. ZOKTI, /NS REFHEOES (0<A<10) &4k ° roa
RLUTERL TN, RTO/hERRIL, SAEEORKTTho. 0 5 J 6 A 1

Elmmm&%%iﬁyﬁMﬁmﬁﬁ@ﬁ%N@&mﬁﬁIZI%%W%%W@@%@%%&?V
H T, Marcenko & Pastur |2 & » THTRIICROD BRI b DO THSD. & AITFHIEGR O HER R
Z ORESREERIECIE, BEAESAFET 28I FIRE FRA S
DLWV RHEN DD .

R OFRBRTTHI 63RO LIV EAED AT &, T 2 7 LITHIER
FROHGRERZ T D &, ALRHD T Enbng. ZOXLIC i
X2 0DX A THRDH5. —DIF, FHEOENTHY, &9 —2I, -
EHEN AT HRPHADIENTHDH. T TIE, BEDAVIEH -
L, HGmEfR 8729 BRI & REnaofi L TV A A E
LEHNY SIS, B BRSBTS S WS SRR L . ol

FEIZ, ENOOBEAEEEANY M ZEZFELIA TN L, &K
KEAMEIX, TOPIX R°HREE R E0, i RET 515 HHE L
DRENWZ Lotz BRI, Bt S 47z TOPIX D U # : ]
— (Bf@h) &, 1 EREOEAGRY M OELTESTZAR— K e T 5 0 s 4 s

T I
50 100 150
A

SC—TT 1T

Imt
0
T

THVADY 22— (fithh) OMBEZI~D &, X2 1A grt

NEFELND. ZOMBX086 T, SMBETHLZ LD, F1EAR X 2 TOPIX & DOiHE

BTG REOR T 2R T 5D THLZ LMD, o, #

2 EAELL FOEARZ MO EFHRD ZLIZL > T, TNENOBEHERT MR, & 5REOFERMZ il
LTCWAZERbhotz. ZOXIRZEND, T X M ERERDE LT ER O FEIAEDTHE L
s,

3. ifitam & R

AR T, BAAOMBIIE 2~ Z LICL~> T, 7 & DTHIEERIC IS W T 7 B T FE DB E 2R L
T 205, ZOFEOBNMEZRTITE, S 6I2% < OBREOBITIISH L THNO 2 RERH L. To& 2UE, AT
B OARRAIZAE B L7223, W U7 —2 Z W TR ICOW T BT T, L0 X 9 A B2 MBED o
2 DINFLTRN,

4. ZEIHR

[1]7J. L. Horn: “A rational and test for the number of factors in factor analysis ”, Psychometrika, Vol. 30, pp. 179 -185, 1965.
[2] L. Laloux, et al.: “Noise dressing of financial correlation matrices”, Physical Review Letters, Vol. 83, pp. 1467-1470,
1999.

[3] V. Plerou, et al.: “Universal and nonuniversal properties of cross correlations in financial time series”, Physical Review
Letters, Vol. 83, pp. 1471-1474, 1999.

1288



