Vol.2012-MPS-88 No.17

IPSJ SIG Technical Report

Joooooggod
~RMT-PCAUOOUDOOOODOOODOOOO ~

oo ood® oooo! ooooob® oo oo?

0000000000000 000000000RMT-PCAOODD tickO0ODODOODODOOODO0O 300
gooooooooobooooooooooobooooOooOO 40003000000000C000000O00,0
ooooooooozor0o0O0O 2009000000 3000000 40000000000001000
gooooooooooooooooobooOoooOOoOo0oOooooOOoOoOooooOOobOOoOoOooOooObooo
oooooooooooooooooOooboobobooboooooo2c07OOOOOOOOOOObODDOOOOO
gobo208000000000COO0OOO0OO0OOOODODDOODOOOOOOOOODOODODOOOOOOO
o000 2p07000000D000 200800000000000000000000O0ODODOODODOOO
gooooooz2oe07r000 2008000000000000000000 20080 1100000000
gooooooooooooOoobooOoooobOoOoboboOoOoOooooOoboo

O00O0OO0OORMT-PCAODODOODOOOO

Tracking the Principal Components of Stock Market

RMT-PCA~

Abstract: We applied the method of RMT-based PCA on the 30 minutes price time series extracted from
the tick-wise traded prices of Tokyo Stock Market and track the quarterly changes of major industrial sectors
from 2007 to 2009. Compared to the previous result per year, the result obtained in this analysis shows a
change of the major industrial sectors much more clearly so that we can directly read out the effect of the sub-
prime loan problem and the bankruptcy of Lehman Brothers in October 2008. Moreover, the change of major
sectors from 2007 to 2009 can be described in a clear-cut manner by means of the new classification called

“ relation-based classification” . For example, the change from ferrite and banks to the electro-machinery

and utility be viewed as the change from the consumption-based industry to defensive/foreign trading based
industry.
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Fig. 1 Comparison of the eigenvalue distribution of pseudo-

random and the theoretical formula
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Fig. 2 Comparison of the eigenvalue distribution of stock data

and the theoretical formula
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Fig. 3 Components of the first eigenvector
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Fig. 4 Components of the second eigenvector

© 2012 Information Processing Society of Japan

Vol.2012-MPS-88 No.17
2012/5/17

3.5 000000000000

O000000000DO0OMOXO..0M0pnOO000O
ooooooooooonn wwOuwO... Ouy OOO00O
goooooobooooooocoooooooboooo
oooooooooooooboi10000a 000000
gl1o0o0o0o0o0ooboooobw, 00 300000 3
goooooobooooooboooooooooboooo
goboooooooboooooboobooog 20090
1~3000000000000 000 15700000
O000000 (=N)0 3300000000000 476
gobobol1ooooooboo3soobooooooooooon
0000000000000 0O0O0oOooOoo (oo
vy 000000 TOPIXOODOOOOOOOOODOOOO
uoooooobobooobooooooobow 00oooooo
uobooboooooocooooooooobogo 20000
oooooooOD00w OO0OO0OO0OO00000400000 4
gobooooobooooooboocoooooooboooo
goboooooooooooboocoooooooboooo
goooooooooooDo 40000000000 DO
gobooooooooooboocoooooooboooo
oooobobOoooooobobObooddtw 00Oogooo
oo1oooooboooologobooooooobocooo
goooboooooooooobooooobooo1000o
oobobooooooocoobo 4000000000000
golrooboooooooboobooooooooooooo
goooo

01 170000000
Table 1 Classification by 17 industries
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Fig. 5 Major sectors extracted from intra-day(1 hour) prices
from 2007 to 2009(per year), (left)Machines etc,
(right)Financial etc.
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Table 2 Relation-based classification
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Fig. 6 Major sectors extracted from intra-day(30 min-
utes) prices from 2007 to 2009(per three months),
(top)Machines etc, (bottom)Financial etc.

gobooooooboosoooooooooooono
ooooooboebOOOOOe@OOoboOODOO200700 1
O~300020080040 ~60000540000000

© 2012 Information Processing Society of Japan

ooo O0-TOPIX17OOOOOOO
ooooo Oes0000000,070000000000
ooogoo gooooopog,n8sioood

2007 2008 2009 ooooo g3pooooooo,oeooogon

ooo0ooo0oooo g200000,04500000,

oos0oooooo

ooooo ggioooo,bo0booooboon,
gv40000O0OOOOOOOOOO

ooooo 0830000,080000

ooogd gso0ooooboooon,

Os400000C00O,b800OOOOBO

gros3bo0ooobooooooocOooooboooon
oobooooooooob2080 11000000000
ooooooooooog20900d 10 ~3000000
uoboooooo3oobooooooocooobooooon
oobz20080 110000000C000O0COOOOOO
ooboooooooooooocoobooooobooooo
ooooooooboooooboobocooooosnoono?2008
0040 e00O0O0OO0OO0OO0OOOOOOOOOOOOOOGO
ooboooooboooooboocoooooooboooo



IPSJ SIG Technical Report

2007 2008 2009

100%

80%

60%

40%

20%

ﬂ%ﬂ»

1”3 4~ 79 10~12 13 4~ 7~9 10712 13 476 779 10~12

0%

2007 2008 2009
100%

80%

60%

40%

20%

0%
1~3 4~ 79 10~12 13 46 779 10712 13 4%6 779 10~12

07 D0O0O00O0O0O0O030b00O0noooboomobooooon
Fig. 7 Extracted major sectors of each three months using the
relation-based classification, (top)Machines etc, (bot-

tom)Financial etc.

coooooooooooobooooooOoboooobooooo
oooooOoooooo 2007000 20080000000
cobooooboooobz2e0800 11000000000
coooooOoOOoOoooooGMOOOOO0OO0OO0OO0O0OO
cobobooooooooorooooooocooboogoo 2
cooooooooocoobooooooOoboooobooooo
oooo

5. OO0

ooooo 2070 ~20090000000000 300
cooboboooooocoobooooooboOooobooooo
cooboooz200000000000000DOO0000
coboooocooobooOobOOoOobocOooOoOoboOono oo
O000000000oooTOoPIX17O0O0ODOOOOOO
cobooboooooocoobooooooOoocOoobooooo
cobooOoooooocoobooOooooOoocOoobooooo
coooOooooooOooooooooOobocOoobooooo
cooooooooocoobooOooooOobooobooooo
oooo=L/N>100000000L000000
ocooooOO0O0O0000000OoNOO0O0O000000O
coobooooooooboooOooOoboOooooo

© 2012 Information Processing Society of Japan

Vol.2012-MPS-88 No.17
2012/5/17

gooo

[1]  V.Plerou, P.Gopikrishnan, B.Rosenow, L.A.N.Amaral
and H.E.Stanley:Random matrix approach to cross cor-
relations in financial data, Physical Review E, Vol. 65,
pp. 066-126 (2002).

[2] M.L.Mehta: Random Matrices, Academic Press, 3rd edi-
tion (2004).

[3] D.Wang, et.al.,;Quantifying and modeling long-range
cross correlations in multiple time series with applica-
tions to word stock indices Physical Review E, Vol. 83,
pp. 046121 (2011).

[4]  B.Podobnik, et. al.,:Time-lag cross-correlations in collec-
tive phenomenall EPL, Vol. 900 pp. 68001 (2010).

[5]) R.N.Mantegna, et. al.,:Hierarchical structure in financial
marketsd EUR.Phys.J.B, Vol. 110 pp. 193-197 (1999).

[6] A.M.Sengupta, P.P.Mitra:Distribution of singular values
for some random matrices, Physical Review E, Vol. 60,
pp. 33-89 (1999).

[7] gooboOooODboOooOOooOooboobOooRrRMTOOO
pgoooboboooobobooobobboooobog
goooobooboboooboobobobooobooo
Vol. 40 pp. 104-1100 (2011).

8] 0000o0ooooooooooooooooooono
goooooobooOoooog, FIT2010,0 90000
gooobooboooooboboooboboboooooo
0000 pp. 157-162 (2010).

[9] M.Tanaka-Yamawaki, T.Kido, R.Itoi:Trend Extraction
of Stock Prices in the American Market by Means of
RMT-PCA, Inteligent Decision Technologies, SIST 10,
pp. 637-646 (2011).

[10) OO0O0O0D0O0O0O0O0OO0Oo0Ooooooooooo
0000 50 (2008).

[11] NSJOOOOOOOoOooooo
http://www.nsjournal.jp/web_contents/stock_hajimete/3-
2.html.



