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19844E R TEARAR 2RI, 19894 MR TR ARHA M L #H g L3RBT (IS, BEE T
AT SR B, BERTEN B 28T, 1996448 & ) BRIERSBERT b o) L
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B L ARETIR, REONFOEME,S, HHEBEL
BB 588 VR RO 2 MR E 8T 5. AN
N ELENBHME Y VRIRRELZEE, &
BREL /AT 2 R85 v 20(n?) BB X UH
B O(kn) HBTHEST 27 VIT) XL %525,

1 IU®IiC

7—%<4 =7 (Data mining) &, 7—F~N—2
WKWERBINLKBEOF— 7725, BHTZWHEANER S
& rFEHEHIZE D T HEICOWTORENIFET
BhH, Ty, BE, EVRASBERRE
HMiaHaii b e +5 8 SERNELHT, F0OH
HPBABI b Twa, HEOT—yw 4=
&, R LHEBEL D OMBRT— 5 N—ADHLTH
b, THERAMNFT—FN=2 B LT

1. BR 2 tEE %2 D 72w,

2. BERLARE S OEFILLED,

3. BFHNA M LET I8 MBI R R T —
Y DEETH S

R EOBEDG, EROFETERTET, MRS
EAYBI b TRV, FITCERMETIZTFFA b
T NEDT =524 = T2 THgET 5,

2 TEEMBoxy v

ZEBMB /Yy ¥ (two words association pattern) &
3, 2O00BBIFINTANKEI - FEIZS AL
¥ (o, k,B) DHMiG Iy —ThHb, Hlzi, DTk
2RSS L OBITH D,

(TATA, 30, AGGAGGT).
(knowledge, 50, databases).

Z 21,

T A RH - R 2 0OEFIATEE kL
TORBETER L CHETLEVWIHHNEREDLLTS

*Text data mining with optimal string pat-
terns, Hiroki Arimura, Atsushi Wataki, Ryoichi
Fujino, Setsuo Arikawa, Department of Informat-

Kyushu University, Kasuga Koen 6-1, Kasuga,
TEL: 092-583-7632, FAX: 092-583-7635

ics,
816 Japan,

h, Bz 2550mBEE e, UREH2RBT
L., BHRETIE, 0L 2EME Y i
"followed by” /3% &L LTHEIGN, 7z THRESR, 7
J WERFECTERE NS v TH L, BRITIE, M
BN OBERIIOEDLHNICED S,

Def. 1 81y > % P = (a,k,8) DF %A+ T
CBITAIMBALE L, THoONEOH (p,q) TUT#%
RlzTbDH N,

() fBadl pid, #heh, B p & gt
5T OMGFETH 5.

(ii) 2 p,q 130 < q—p < k &HT,

HBAHNTHEMEENy Y P Xy by TSl
T, PXDOBHEEYERT S,

o BANIME . (P, T)e NI /%P OTH
TORLLHBANE (p,q) OHETHL, Thid
7 BRI T A,

IHE

3 oy R HBE

TEANF=2A4 207 %, [RRREOHMBEE L
TR T 5. FHEBAES (sample) & X, HRE
BSCYXZThHhs, BEE (s,b) € S z7H
#l (labeled example) &9 . §& s%fl (example) &
Ve, B D 245 8fE (label) &\, TomEEE, E
WD 7 — & TRFECHPMAES B L7220, —D0fln
TEITHEHOHEBEEL LB L2 LTS

EAM SRR RACRE
Descrepancy Problem)
A HEBIES SC Y x Z BLUEAEEK K.
fifE: PERE/ ST A — 0% k DR Y v (o, k, 0)

(Maximizing Weighted

e h, ST L 0EBE
C(P,S)= > coPs)xd
(s,d)eS

AT L8 2 P 2ROk,

C ORI, TRTOTEEHENSY V23R T 5 8
BEERVT, O(n®) BETETA, LarL, A%
TIRARBELZ AN LTO@ERLR TV TY XL %

e-mail: {arim,wataki,fujino,arikawa}@i.kyushu-u.ac.jp RHT 5.
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4.1 SRR

THFAMN A=a - apm 812 LT, E p 25
LEd ADEREELA, TR, 7F2 1+ A 0ERE
FEAR (suffix tree) T4 &id, A OZTHVERES
* {A1,..., Ay} *RTEMH P I 1 (compacted trie)
THhbh, ZIT, Efib7 4L, @ED T4 (trie)
Mo, FE—DLPL VRIS LI RE, Ao
TANVEERTHI LBV ELTRONEATH S,
W(v) T, RPSEE v IV Bb /82 LD T~ % i
LTIRONEEEEERT. HER O(n)We/CEHET
BETHY, OMn)HEEBzZHEHATS (McCreight [2]).

4.2 TN T1) AL

S={<81,b1>, Sm, >}CE*XZ v HBIEE
L, k %éﬂiﬁ%&ﬁ(c‘:ﬂ‘% —rEERIZERL, T
NTDB] s1,...,8m 1 ERLLEIRET L.

S OEFRTHERELEE A =51815%2 - sm¥m
ET5 (n=A]) . 22, $,...,8, 43, $, €2
TALTHEWVIIRZ LX) XFTHL, TOTVITY
Auix, 7FA M A OBRKR Ty 21E), Zhi v
THOETELEET 5.

Ty DEZAOEREXRLTEY, £
NBRTEBREBEOHERNEFICHEATYE, ZhbD
BRERE Ay, OFENE p 2 ZOFERIEFIE-TB
SO % suf[l,n] &L, £0HEHERTRET]
% posll,n] 7%,

TN Xu0E, SHEBIES S LIERERE 250
WAL, DEOL)IZHKHE/NY v EEHET S,

1. A=51815080 5,8, WX LT, BREEKR Ty

bENE

YEET L. B @%E( Q) KERLT, bLb
% {si,di) SR LT s 2p, g HE L% I3

HHh% walp,q) =d; LERT .

2. B5l pos(l,n] &, Ty 2bEtET 5. DEIZEDHEE
IR (orthogonal range tree) # D &35, 9%
To#l (p,q) (0 < q—p < k) 253 (pos(p], poslq])

CERL, ERHER D ICEAT A, FHOEA
W&, wa((pos[p], poslql)) = wa((p, q)) LB <.
3. Ty ORERFIZOWT, KM [L(u), R(v)] 3%
T5. EEHM v IFLTRRE [Lv), R)] 22

EDLHIZREDT B,
o Him v AWEHDFERLIE, L(v) = R(v) =ik

T5.
o Firl v A%F vi, ..., Uy & D DOWERE
WCIXEAETREAZ 5L, L(v) = L(v)
BLU R(v) = R(vy) £T 5.

4. Th DTTOEEOM (u,v) 12PWT, DT%L
DL, C(W(u),k, W(v)) »HKRIZ7% 5 554
By (W(u), k, W) 2.

EXEMEBI 2> TENE [Llw), RW)] x

[L(v), R(W)] CEFNBHIZOVT, EAORIE
RKOb., Mz BHEE C(W(u), kW) &

T5.

5 RMADEMERZ SR 5138 VAT XTHNT 5,

#orika ° W(v) OBEFHETH Y, v OB w ITHL
T, W(uw) 7%« OEOHEIEECZ 2 &) s v 25—
BlZEEs., oS %, Fa OEHHS (locus) &
W, locus(a) E#EL.

Lemma 1 (o, k, () # ZFEME 5 v L L, wv %
ENETN o, DEFHRETE, DL E,

G(<a> k>16>v S) =

LTOWE»S, BNy ROT 101, B4
O(n?) MO FEMRME/NY v 2B LA S, ¥
B C(W(u), k,W(v)),S) of# i3 idvnwna &
Vb, TNT) XLTiE, EREMO00EY %
T EEE VT, PHEBEOREERILE O(N), #
W O(N), B8 O(log? N) Tff>Tw3 (N = kn)
(3.

Lemma 2 ZBHE/ NS 0T 2B S HSEEERIL
RifERa , O(n?log? n)BM & O(kn)fEH CEHE A

BlFm& & LTEBEEFHCICEREM 235 0b DIz
HEREARGZIXEARL LTV, BEARHEEAREZEHRT 2
ZENTED, ZOWE, BRENIAICEEARTIIZ
WA, RN R & % B X B OBHRIEME L2k v 0T,
Maass [1] OFEEFH L TO EOEEAIRE S,

Lemma 3 “FEHE/ Y Ik 5 EAM X S8
BRI, O(n2)I & O (kn JEHCHE T8

C((W (u), k, W(v)), S).
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Example (Week t, Logarithm of Last Week’s Rate = 5.20)
STEP 1: Perception

Factors: Interest Trade VIP Trend
News ++ R
S;\FEP 2: Prediction
t
Weighis: +05 L0 401 430

Agent i’s Forecast
‘Mean = trunc{ .3 (News)x(Weight)} x scale
= trunc{ (+2)x(+0.5)+(- Dx(-1LO)+(-3)x(+0. )+(+2)x(+3.0)} x 0.0
=+7x0.02=+0.14

4 Rise from Last Week’s Rate
Variance =< News x Weight > 0 ) Z(News x Weight <0 )
=A+2x0.5 + - D)x(-1.0) + 3x2.0F - (-2x0.1%
= 8.00

STEP 3: Starategy Making
Agent i's Optiomal Position
= (PForecast Mean )/ (Forecast Variance)
=+0.14x 8.00 = +1.12
Agent i’s Trading Quantity
= (Optimal Position) - (Last Week’s Position)

= +1{~ (-0.74) = +1.86 (Buy)

Agent i’s Strategy = 1.86 Buy (if Rate < +0.14)
o Action  (if Rate > +0.14)

STEP 4: Rate Determination

Rate Trade No trade
emand Curve Supply Curvey
’
-

i -
‘This Week's Rate Equmbnu:nv P
5.20+0.50=5.70

Last Week's Rate -
5.20
STEP 5 : Adaptation
Agent i’'s Chromosome = {+0.5,-1.0,+0.1, +3.0 }
Agent i’s Fitness = - | (Forecast Mean)-(This Week’s Rate) |
=-1(+0.86) - (+0.50) | =- 0.36

= GA (Selection,Crossover,Mutation)

Quantity

1
Trading Yolume

New Population

\
STEP 1 in Next Week t+1

2. EFNOT T AL

3 HENT IO
AEF Vo HWT,1992 205 1993 D 2 £ % I
MEHIR & L 1994 4E4 5 1995 £ 2 4E[ % 100 [AI4T
HyIalb—vary L8R EBEEC LIS
OINT VRSN T Vv—T (25%) L AL b o
e =7 (15%) \Zhhrhiz (H3). TOZ>D7
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Wesley Publishing Company, 1989.
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3D Reconstruction from Multiple Images
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No. 10, pp. 133-135, Sep 1981.

[2] R.I Hartley. In Defense of the 8-point Algorithm. In Proc.
5th International Conference on Computer Vision, pp. 1064—
1070, 1995.

{31 T. S. Huang and O. D. Faugeras. Some Préperties of the
E Matrix in Two-View Motion Estimation. [EEE Trans. on

Pattern Analysis and Machine Intelligence, Vol. 11, No. 12,
pp. 1310-1312, 1989.
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