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Historical Study of Major Sectors in Japanese and
American Stock Markets by Means of RMT-based
Principal Component Analysis

TakEMASA Kipo,™ XN Yana,f!
MIEKO TANAKA-YAMAWAKI'! and TETUYA TAKAISHI?

We apply a new method of extracting the major sectors from a stock market,
based on the random matrix theory, on the price data of TOPIX500. In order
to extract useful information for selecting stocks, we have performed analysis
on the intra-day price data of each year in the period of 2007-2009. The use of
intra-day data made as possible to trace the year to year change of the leading
business sectors. We then compare the results of Japanese market and Amer-
ican market by using daily data, and identified some common features as well
as differences between the two markets.
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Table 1 Data size of intra-day stock prices of TOPIX500 each year.
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02 00000000
Table 2 Industry classification of TOPIX500.

13000000 20000 60000000

15000 Joooooo Toooooooono
le0000000000 40000000 gooooooo

17000 50000000 ooifdoooooooooooonono

100% 100%

80% 80%
60% 60%
40% 40%

20% 20%

0% 0%

11.9+ 11.9- 10+ 10- 7+ 7- 4.6+ 4.6-

0 6 TOPIX5000 2007 000000000O0ODOD
gooood
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Fig.7 Major sectors extracted from intra-day
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0602070000000 200000000000DO0ULODM+0000O B%0O00O
gogosoooooooboooooboboon 20700bobbo0oooooboooonoooo
gobooobo200vrobobooobooobobooooosopobooooooooboooooboon 3
0o0oo0o0o0o0oooooom+40000 % 000000080000 00000000

000000000 000000000 Vol.4 No.4 104-110 (Nov. 2011)

040000000000 90%0000000800000000000000DO0O0O0O
ooo

0000702080000 20000000000M+0000 8%UO0000O0O
goooooooobosouoooooooooosopbbooooooooooooooon
gouboooboooboboobooooboobooono g soooooooboo+0000n
70%0 95%0 000000800 oUooUoooouooooooooooond
oooooosood 2008b0000ouoooooboooooobooobooooooooboOon
20000000000 30000000000 Ss0O00000000O0C0OOOOOO
gobooobooooooooboooobooooobooobooOobooooDoo

20090008000 20000000000M+0000 %% 00000000000
0000009000000 30000000000 100%000000080I0O 400
50000000000000 9%%00000008U0L000O0O0O0OOOOOUOOOO
gobO0oz2o090000000000000000000O0000AO0

goboooo3oooooooobobooobobgooooobooooooooonoooon
goooooooooob2p08b0000b000O00boOoOoDbD200800000000000
gobooooooog 200000000 boobo0obsopooooobooboboODOo
gooooooboooobooo

5. bgboooboobuaoobooobaboo

gooooooooobooboooobi1obboooooobooooboobobol1booooDoo
gooobooooooooooboooooobooooooooooooboooooooo
gobooooboooboooobbooooooooooobog

0000000000000 0 TOPIXs000O0OOO S&Pro0000OOOOODO
Yahoo!USAOOODOOOOOUOOOODOOOODOOODODDOOOODOOOOOOOOOOO
ooboooobilooboooooooobobooboobooboooboooooboooooboOooooo
4000000000 100000000 2000000001 00000RMTODOO
goobooooooooo 20000000 2007020080 2008020090 2000000
gooooboooocoooooobooboooooboobooooobooooOooobooboDbob 4000
ooooO0O0O00 NOOOOO LObG00000000QO100000000RMTOO
gooobooooooooobooooooooooobooooooooobooooooooDoonoo
gobooooboooboo

(© 2011 Information Processing Society of Japan



108 ODOO0OOOO0O0O0OOOOCbOOOOO0O0

07-08 07-08

100% 100%

80% 80%

90

70

60

60% J E 8 60%
I8 40 @

40% 8 40%

20% 20%

0% 0%

21.56+ 21.56- 12.67+ 12.67- 7.71+ 7.71- 6.04+ 6.04-

19.30+ 19.30- 8.85+ 8.85- 7.18+ 7.18 562+ 5.62-

09 2007000 2008 00000000000 010 2007000 2008 00000000000
Fig.9 Major sectors extracted from daily-close Fig.10 Major sectors extracted from daily-close
prices of TOPIX500 in 2007-2008. prices of S&P500 in 2007-2008.

03 0ooooo
Table 3 Industry classification of TOPIX500 and S&P500.
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prices of TOPIX500 in 2008-2009.
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