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Analysis of Financial Markets’ Fluctuation by English Textual Information
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In this study, we applied the newly developed text-mining methods to English texts for the long-term market
analyses. We analyzed monthly price data of foreign financial markets, in particular, the interest swap markets.
Several extensions of the original method were suggested in order to extract English feature vectors from minutes
of the monetary policy committee of The Bank of England. Trends of interest rates were estimated by using the
regression analysis with the feature vectors. As a result, determination coefficients were found around 75%, and
market trends were explained well. Using the predicted interest rates, we also simulated several implementation
tests, which demonstrate the effectiveness of our extensions of the original method to English texts.

1. 0OoOd

goboobdooboooooooooboooooboobooo
goboooooooob.0booooobo0ooboooboooon
goooooboooooooooobobooooooobooboooobo
gooooboooooooooooboboboocooooon
0000 00 02.000000000DOOOOOOUDOO
gooooooooobooooooooobooooooooooon
0000000000000 0 [D0 09000000000
goooooooooooboobooooboooooooooooon
gobooooooooboooooooooooooo.

2. JoOobobooooboboboooobo

O0o00o0o0oo0oooooooooooooooooo
o0oo0oO0oooO0ooooOooooOooooooooog
oo00o0.000000oo0o0ooo0ooo0oooo0o
0000000000000 Bank of England0 BOED O 0O
000 000OMonetary Policy Committeed MPCO O 00O
0000000 [D0)j000o0oo0ooooUooooooU
o0o0jo0o0ooOoooOooooooooooooooooog
oo0oooO0oooO0ooo0oooo2000000000000
goo0oob0obO0.000b000 2000010000000
0000oo00.0000000o0ooooOoooooog
000000oooO0O0o00oooOoOoOoU0oooOooOoooo
oooo0o0oo0oooOoooOoOooooooooooooo
ooo0ooo0o.0coooo0o0oooooooooooooog
oo0ooo0ooo0oOo0ooooOooooooooooo
ooooooooog.

2.1 0OO0O0OOObOObObOOboOo
000000 [0 ooooooooUoUoUDoUoO
goboooooobooooooooooobo.obobooo 300

000 bboooobbboobobbooob booob o
000 00000 001000 113866000000
00 7-3-10 yono@crimson.q.t.u-tokyo.ac.jp

gooboooooooooooooboooboobooooooooo
gooogd.

2.1.1 0000O0O0O0OO0OO0OOOOOOO0OO0
gbooboobooboooobooooboobooooooobooonDo
GoTagger [GoTa| 000000000000 OO0OOOOOO
gooooooobo.oocoooboboooboooooboooo
0000000000000 KeyGraph [O0O 06) 00000
0000000000 Jaccard D000 p(A and B)/p(A or
B; 000 ABOOUOOOOUOOODDUOOOOUOOOO
goboooooooooooboooboooobooboobooooo
O0000000ABOOOOOOOOOOOOOOOOO
goboooooobooooboooooobooboooooa
ooooooooooooboobooobooooooooooo
goooooooooooboobooooooooooooon
oo

2.1.2 O000O0O0OO0OO0OO0OOOOCOOOCO

KeyGraph 000000000000 OOOOOOOOOO
0 (D0oooUoOoooooUoooOoooUoOooo)oo
gobodooboooosobooooooooooooao
goooboooooooboooooboooooooboooo
goboooobooooooooboscooooobooooobooon
oooooooooooooooooboooocboooooooo
gooooooooobooooooobooooooobooooo
gbobooooodoboboooboooooooooooooon
gooboboobobooobooboobobuoooobo
goboooobooobooooooooo

2.1.3 0000O0O0O0OO0OO0OOOODOOOOO
gboooooooooooooobooboooobooooono
gbooobooooooooboooo obooooo sobOoo
uooooooooobooboobooooooooboooooooo
gooooooooobooooooooooboooooooo
gooobooobooobobuodoobouoobobuoobobo
ooooooooooooooooooooooobooooon
gboooooobooobooooooooocobo 20000
oboooobooobooooooooo



The 24th Annual Conference of the Japanese Society for Artificial Intelligence, 2010

214 0O000OOODOOOOO

gooooooboooooooboboooboooobooo
goooooooboooooooooobo.oooooooooon
gbobooooooobooboooobooooooooboooaon
gboobooooooboobooooooobOobooOooooaon
goboooboooooboooobooooooono 19980 1
ob0o 20070 90000000000 0ODOOOOOOD
gobooooooooooooooooon 20070 10000
gbooobooobooobo20070 100000000000
goboooooooob 20070 1000000000000
00000000000O000001998 0 1000 2007 O
ooooobooooooooooobooooooobooboooon
gobooooooooboobo 20070 11 00000000O00DO
gboooobz2e0r011000000ooooboOooooon
oooooooooooooocoooocoooooooooon
goood

1. 00000 1(0bo0oUoo0): DooooooUoo
gobooobooooooooooo 10000006000
goboooirooooooooo

o000 2(@o0ob00o0): oooooooooo
obooooooooooobOoooooobOoooooDDo
gboooooboooooboobooboboroooooo
gbooooooobolooooooooo

oooooooobooooboo100b0o0000b0.bo0O0 102
goocoooobooobooobooooo.oboo,boooon
goboooooooboooooobo,bboo0oobobooooon
gooooooo.

m)L—)l1
=2

-40.86

01:000000000000000020080 1002008
0120000000000000000000000000
00000 1(0000000)0000000000 (%).0
000000020000000)0000000000 (%).

3. Joboboboooobbboooon

ooooooooooooobooboooboboooboooo
gboooooo,boocooocoooooooboooobooo.o
go,000oooc0oooobcooo 2000000000
gooobooooooooooooobooooooooooon
gobooo.ooo,bo0oboooobooooobooooo,
gooooobooooooooooboooboooooooooboo
ooooooooooog.

3.1 0OOOOO
goobooooooooooooboooolrooooobooa
gobooooboooboooo.

oooo
21100000000000C00000O0O0CO0O00OO0
uooboodoo,booooooooooobo.obooooo
gobooobooooboooobbodoob 100000
goooo,0o0booooooboboooobog, 200
gobooooboooor1oo0oooooooobooooDo
gobooooboooooboon.

100000000
212000000000000000000C000O00O
goog,booboooooo,obooobooo, oo
ooooooooooocooooooo,oooo0oo00
goboooobooooboooooooooooooooao
gooooo,2130000000000000000
gobooooobooooooooo

3.2 ODOOOOODOOODOODOOOObOOn

O000OKeyGraph OO0 OO0O0O0O0D0O0O0COO0OCDOO30
O0oo0oooo0ooooooooooooooooooo
00o0o0oo0oooO0oooooobooo 2000000
gogbobooobooobooobbooobbooboooot
OOCOOO00O0DObank ratel] unchanged holdO O O O O
coooOoOooOoooooooooOoooDO3000000
O [ weaken[T] increase[1] high[Mrise0 000000000
O00o0o0ooO0o0oo0ooo0oooooooooooooo
000000000000000200000000 inflationO
Ohousing market0 0 0000000000000 O0OO0OO
J0000001200000000 inflation target policyO
Dofficial dataD D 000000000000 OOOODOOOO
ocooooooobO3oooOOoOoOobooobOOoOoboobooDO
0000000000000 00000000000AICO
goooboooobooobobuoobobobobuoooboobo
Oo0oO0OoooooooOooo 100020005 00010
ooobO0O0023-2000000000000000000
ocoooOooboO0OR2000000000000000000O0
00000000000 ooUOR2="73.45%(SWAP1 O0O)0O
75.15% (SWAP 2 0 0)075.67% (SWAP 5 0 0)0 74.66%
(SWAP1000)01998 0 1000 20070 12000000
10000000000000DO0O0O00O20080 1000 12
O000o00o0o0ooO0ooOoU0oOooooooooooooOoo
00000000000 lad 000000000000 0OO
0000000O000o00o00o0oo0oooooooooo
0000000000 100000000000 (Do0oOo
0)000000000000000000000D0OO0OO
O00000o0o0o0O00o0o0o0oooo0ooooooooo
ooooooo.

33 ODO00OO0OO0ODbOObOoOobOobobOobooo
214000000000000000 (0 3). 00000
0000000 10000000,000000 SWAPOO
OUooO0oooOo.0o0 10,000 29% 00000000
00,000200000 21%0000000000.000
goobooooooooooboobooooobobooboooooo
gobobooooooooooooooobooobooooboon,
gooooooooooooooo.oo,0booboco0ooono,



The 24th Annual Conference of the Japanese Society for Artificial Intelligence, 2010

(a) 0O SWAP OO 100 (b) 0O SWAP OO 200

A

i

Al ' |
| '

Actual 4

Actusl

1 1

0 T T (1)
A A BB P E e smNEBs BEEEELS S
883333232983 333885885588 $8383223388883 388885588
53 533353535353 :535353%3 §3 5z 5353525353 525353 53

()00 SWAP OO 500 (d) 00 SWAP OO 1000
8 8
7 4+ 14 7
\l

n

BV %l : "“-V""\%a
.J\p,\,ﬁxf,ﬁfﬂ\ﬂ_ N N g

4 ! : 4 .
e pre diction m—Frediction
Actual Actual
3 3
2 2
1 1

an-98
ul-93
an-99
ul-99
an-00
ul-00
an-01
ul-01
an-02
ul-02
an-03
ul-03
an-04
ul-04
an-05
ul-05
an-06
ul-06
an-07
ul-07
an-08
ul-08
Jan-98
Juk9g
Jan-99
Jul-99
Jan-00
Juk-00
Jan-01
Jul-o1
Jan-02
Jul-02
Jan-03
Juk-03
Jan-04
Jul-04
an-05
ul-05
an-06
ul-06
an-07
Juko7
Jan-08
Juk-08

02000000000000000:19980 10020070 12000000:20080 1001200

ooo 1 oog 2 oog 3 ooo 4 0ooo s
bank rate 0.712  euro area -0.462  assume -0.436  volatility 0.449  inflation report -0.484
credit 0.676  little -0.416  generate -0.380  business investment 0.439  large -0.464
exclude -0.639 assume 0.406 policy -0.349  output 0.436  expect 0.381
unchanged -0.621  minute -0.398  weaken 0.341  warrant 0.436  governor 0.349
hold 0.562  reduce 0.359  increase -0.340  less 0.410  rise 0.344
rate -0.525 central projection 0.345 bank 0.336  market interest rate 0.406 development -0.343
financial market 0.523  united kingdom -0.344  view -0.329  global -0.403  prove -0.341
euro -0.494 inflation 0.341 export -0.328 temporary -0.403 remain 0.340
minute 0.487  housing market -0.336  high -0.327  mark 0.396  peak -0.323
revise -0.475  view 0.334  rise -0.317  picture 0.385  global -0.315

o006 ooo v ooo 8 ooo o9 ooo 10
global -0.417  set -0.346 increase 0.426 uncertainty 0.477  household spend 0.350
temporary -0.417  growth rate 0.344  deteriorate 0.423  need -0.365 near term 0.346
inflation report -0.405  depreciation -0.339  margin 0.408 iraq 0.341  shift -0.342
historical average -0.383  contrast -0.327  condition -0.406  economy -0.325  first 0.341
light -0.381  government -0.323  sub -0.375  war 0.324  clear -0.321
positive -0.348 indicator -0.318  subdue 0.374  financial 0.323 determinant 0.318
oil price 0.326 flat -0.316 inflation expectation 0.359  contribution -0.322 maintain 0.314
example -0.324  rise -0.316  supply 0.354  underlie -0.301 go -0.308
expect -0.323 previous quarter -0.311 lead 0.334  risk 0.299 consumption 0.306
recover -0.312 expect -0.305 cut -0.326 previous quarter -0.296 bank ' s -0.302

oog 11 oog 12 ooo 13 oog 14 ooog 15
consider -0.417  reduce 0.398  turn 0.338  february inflation -0.351 aslan crisis 0.398
mark 0.361 confidence 0.341 household 0.315 go 0.330 asia 0.398
help -0.354  judge 0.319  cost -0.312  central projection -0.313  balance -0.335
flat -0.344  contrast 0.311 household spend -0.305 line -0.310 demand growth 0.314
set -0.324 maintain 0.305 movement 0.303 account 0.304 export 0.303
boost -0.313  oil 0.301  inflationary pressure  -0.287  recovery -0.302  country 0.301
underlie -0.306 particular 0.289  bank’ s repo rate -0.274  business survey 0.296 help 0.298
consumer spend 0.303 firm 0.272  domestic 0.269  agent 0.293 influence 0.293
weakness -0.291  bank’ s repo rate 0.264  risk -0.269  regional 0.289  sterling’ s -0.278
business -0.286  november inflation  -0.263  little news -0.268 ons -0.284  prospect -0.276

0 1:19970 1000 20070 12000000000000000000(UDO 150)0000000000DO0OOOOO0O 10
gooooood



The 24th Annual Conference of the Japanese Society for Artificial Intelligence, 2010

40

31.69
30 +

17.27
12.40

20 +

13.38
u)L—)b1

m)L—)l2

10 A 7.22

6.29 6.29

BPSW1 BPSW2 BPSW5 BPSW10

-10

-20

1625
16

03 0000000000000000020080 1002008
0120000000000000000000000000
00000 1(0000000)0000000000 (%). 0
0000000 20000000)0000000000 (%).

gbooobooooobooboooooooboboooooooon
ooooO0o0o0oo0oUo0oooUooUoUOoOooUo(o
4)0000,00010000 200000000 SWAPO
gooooooooo.oooboobooo,bo0bbooboobooon
goooooooooocoooooooooooo.

70

=2z

=1 ‘

m{EROFE
WARLILFE

04 000000000000000O0

4. 0Odg

ooooooooooooooooooooooboooboo
goooooboooooooooboooooooooooooon
0o000o0o0o0O. 000000000 SWAPOOOOOO
oboboooooooboooboooooooobooOoobooooo
goooooooooooooooooooooooboooon.
goooooooooooooooboboorsooooooon
gbobooooboooobobooooooOoboOooooooo.oon
gboooobooobooooooooobooboboOoobooooboo
ooooooooboooooboOoooooobOoOooooboooo
gobooobooooboooooo

goon

[GoTa] GoTagger O O O O O OOhttp://uluru.lang.
osaka-u.ac.jp/ “k-goto/use_gotaggl er.html

[O0jo0oooUUooUoooLoDUOoooUooUOoo
0 0 O 0O OOhttp://www.bankofe’, ngland.co.uk/
publications/minutes/mpc/index.htm

[00 06) 00 00000000000 0000—0000+
000+000000000-000000,000000
00O (2006)

[00 02 00O0DO00MOO0000O000000,060,
0000 (2002)

0D o09) OO0 0,00 0,00 0000000000000
00000000000,2009000000000000
(2009)



