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Comparison of yearly trend of Japanese and
American stock prices by means of principal
component extraction using RMT formula

TAKEMASA Kipo ! Yang Xin, !
MIEKO TANAKA-YAMAWAKI 7' and TAKAISHI TETUYA?

In this paper, we apply a method of extracting trends of the stock markets
using RMT (random matrix theory), on intraday price data of TOPIX500 in
the years of 2007, 2008, and 2009. Also, we compare our result with that of
American market, which is closely related to Japanese economy.
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Fig.1 Eigenvalue distribution computed from the Fig.2 Eigenvalue distribution computed from the
random data, compered to the RMT for-
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price data, compered to the RMT formula
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Fig.3 Comparetion of the conventional method(left) and RMT-PCA (right)
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Fig.5 Other than the first principal component
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Fig.4 First principal eigenvector .
eigenvector
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01 0000000
Table 1 Number of data per year

oo N(@DDO) | L(OOO000) Q(L/N)
2007 O 485 1707 3.52
2008 O 483 1707 3.53
2009 O 483 1690 3.50

02 00000
Table 2 Industry Classification TOPIX500
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Fig.6 Trends of 2007 years
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Fig.7 Trends of 2008 years
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Fig.8 Trends of 2009 years

OO0O00O0O0OTOPIX5000 0000 S&P5000 1000000000O000O0OCODODODOO
ooob01000001000000 20070-20080020080-200900 2000000
gobooobooooooooooooobooooooa

2007-2008 0 0 0000000000000 TOPIX50000 90 S&P50000 1000
oooo

2008-2009 00 0000000000000 TOPIX50000 110 S&P50000 100
gobod

0000 400000 N=0O 5000 L=0 5000 Q=000000
gboboobooboobooooboooooboooobooooobooooboOoDOoDn
ooobooooboyoOoooooooooooooobooooOOOOOOOObObObOboOd
00000o0DAOOOO0OODOOOO0OOOO0O0ODOOO0OOOOOOODOOOOODOOO

(© 2011 Information Processing Society of Japan



IPSJ SIG Technical Report

19.30+ 19.30- 8.85+ 8.85- 7.18+ 7.18- 5.62+ 5.62- 21.56+ 21.56- 12.67+ 12.67- 7.71+ 7.71- 6.04+ 6.04-

09 2007000 20080000000000
Fig.9 Trends TOPIX500 from 2007 to 2008

010 200700 2008 000000000000
Fig.10 Trends S&P500 from 2007 to 2008
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Table 3 Industry Classification TOPIX500 and S&P500
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