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Knowledge Acquisition and Generation on Structured String Data

DAISUKE Usul,t* HIROYUKI ARAKIt and TADASHI AE'

We propose a method of knowledge acquisition from structured string data and a string
generation using acquired knowledge. In this method, a component is represented by a vector.
and a category including several samples is learned. A string data consists of components, and
learning of string data is also made on samples. The acquired sequence represents a structure
of string sets. A data-mining-like method is used for learning, but it is different from the
original one, because we need to consider a string (sequence) consisting of components. We
apply a genetic algorithm (GA) for generation of new data using results obtained from such

structured data.
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F1 casel DHHRT — TNV
Table 1 Knowledge table of casel.

sequence No. cline rate
1 AC 0.67:1
2 BAC | 0.11:0.67:1

(1) SNLDAMY Y FIE, REFEZ—KTEHT
TYIZEBERZ DI LIZINVR () OBE L YV RD
X% 5.

S.={
s1= B* A3C?*, s,= A3C(C3
s3= A*C3, s4= B*A*C3
ss = A* B> C?*, sg= A*C?
}

(2) ReRX@EpgHryayory o —%
LB, BANY VBRI T T VIZALCHD
T,

E(A) =1.673
E(C)=1171
SO CH casel DRFIT T VIR B,

(3) I ZTCconfidence=0.6 £ §5%. 9, COHE
B2 TH5 s1,85,8 £ RA5. H@HFT)COD
Fip L BCEFINTO I FTYVOEET RD. &Y
DFNE 0.67 TADFERYD, RiZA, Brd 055D
THIRENS. 2L C ADFTEKL (3+1)/3=1.33 &
%5, BRI, COFEBNIODARN) VIOV T
LEIET 5.

81 = B1 A3 02
S5 — 441 32 C2
S = A1 02
s/1 —_ A1,33 CZ

(4) BBIERXQ@) ZFHVWTEANIVIICBIT A7
FTVORBOMEREFEL, £1 0L LA
F—TNVEHE5,

INLDEEE, 5ELON7TRTOr—XE v M

FLATS.

4. HEMNBOFHMEAE

ZFOW%, BEINMES - FOBERE N
REBL CWAPRIETLLENH L. F0O7-012,
B — AT LIy TNy P ERRER BT
P (FAMNF—%) RHEL, BEHMRCLIYERS
WENZITERIITEIN P ERS.

4.1 $®FH &
1D2DAM Y Y 7L ERSRICHEZT -7 v e
BANTITRTOT— AL DHEZ L), FOHENK

BB LA N 77— 1o B AAEBEEE L UER 1777

N B —RAWZFDAMN) Y T35 EINS. TR
FFE—FHFOHBANY) T AT AT LUT
DX HIAT.

(1) & 2E&7 -7 VORICERTS. 7, 5§ O
BFER ) OLICHITFTIVCEBEHRZDL. T
DEETHTT)ORBEBRY BN 500 8 D
cline £ %%, RICRFEHNTFTITVICKE S DI T
TYOERBTTRTCORKEED, Ihbt & O
H7T Y rate(s’,q) LT 5 (THIIFREER D
r—AZEICER D).

(2) 7—AkDHEY =4V A KL,

(a) MFRHITFTITV) gL cline T HEL —3KL
ol FTVOREHTY L, IN%E cline
DY dy, & T 5.

(b) —FHL7ZAT7rT)ORIIDNT

dils = Z |rate (k,1s,q) — rate (s',q)|

j
ZEHET 5.
(¢) Y= ALDEHL
dyi, = digy, + a diy, 4)
}:L, %’J‘tti%{ﬁdkla r—Ak &@EE%D}@
E5 5.
(3) Dy B/NETEF—RAEkIZ s 35EENS.
INETRTOT AT — ISR TV, BRI
DEESNF— Y OEEIC LV MEIIFEmEN 5.
4.2 Example2
RDEIRAM) T & BEZON-E %, 338
THESN/zcasel D 2FEHDO Y -7V A (F1) IoH
THHEHEY L > THhD.
ss=acbaefee
(1) s = A* B* A% C+
casel DRFEHTFT VX C % DT cline i ABAC
T, rate 13 0.25:0.25:0.5:1.0 THh 5.
(2) COHH%E+»2THBYES. ABAC
BACLD
(a) dip=1
(b) d},=]0.25—0.11] +|0.50 — 0.67| = 0.31
(C) J:O'(, a = 0.1 k?’ék d12 = 1.031
ER A, FRRICLT dip = 2017 &% 5ADT,
Dy =1.031 Th 5.
D o DIEIZERRTIZ 0.05~01 DL ZFKD BV
EPgonsz,

5. GAILEBXMYLTDER

GA RAEWOBIEFICBT HEICEREBTEL
LNITVTYXLTHY, BESNLT—IF0E



1778 | EELEE AR

case2
casel

case3

N Rz

H2 BE1DOERS AT
Fig.2 Image of generation by problem1.
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Table 2 City data for tour-planning.
#Hili BRE RE I BE XL KEE BB AR-—v&
2! )V — b
Amsterdam 0.7 1.0 0.1 0.2 0.8 0.5 1.0 0.5
Groningen 0.4 0.4 0.4 0.8 0.6 0.2 0.3 0.7
Den-Haag 1.0 0.6 0.2 0.5 0.9 0.8 0.9 0.9
Frankfurt 0.4 1.0 0.2 0.2 0.5 0.0 0.4 0.2
R UT-T IV IV 92 8l ()
Table 3 92 cities for tour-planning (after learning).
HFT) #il
A Amsterdam Munchen Zurich Geneve Bruxelles Paris Marseille
B Den-Haag Bonn Berlin Bern Luxembourg
Groningen Eindhoven Koln Stuttgart Nurnberg Grenoble Tours
C Dresden Leiptig Hamburg Luzern Fribourg Bordeaux Erlangen
Antwerpen Liege Strasbourg Dijon Rouen Renne Lausanne
D Frankfurt Maastricht Dortmund Essen Dusseldorf Lyon
Kaiserslautern Saarbrucken
Delft Bremen Koblenz Wiesbaden Mainz Darmstadt Deauville
Orleans Manheim Heideberg Karlsruhe Freiburg Wurzburg
E Monte-Carlo Nice Rothenburg Augsburg Regensburg St. Moritz
Interlaken Cannes Angers Lugano Brugge Namur Waterloo Metz
Nancy Brest Cherbourg Sanremo Colmar Mulhouse Besancon
Amiens Le-Haver Le-Mans Caen Neuchatel
F Rotteldam Aachen Basel Lille Tourlouse Torino

KA V7T I = S OEEHE
Table 4 Examples of generated tours on tour-planning.

casel

Aachen Basel Rotteldam Dusseldorf Dusseldorf Maastricht (2)
*Aachen Kaiserslautern Aachen Dusseldorf Lyon Lyon (3)
Groningen Lille Essen Dortmund Frankfurt Saarbrucken (6)

case2

Frankfurt Dortmund Munchen Lugano Geneve Geneve (3)
Saarbrucken Dortmund Munchen Paris Paris Geneve (3)
Saarbrucken Essen Bruxelles Bruxelles Amsterdam Munchen (4)

case3

Toulon Koblenz Nancy Den-Haag Dortmund Bonn (3)
Le-Haver St. Moritz Luxembourg Luxembourg Den-Haag Den-Haag (3)
Augsburg St. Moritz Luxembourg Amsterdam Essen Essen (4)

case4

*Nurnberg Manheim St. Moritz Paris Munchen Paris (3)
Koln Besancon Brest Namur Paris Paris (3)
Renne Le-Mans Deauville Munchen Bruxelles Paris (5)

new case

Koln Rothenburg Bonn Amsterdam Saarbrucken Lyon (3)
Saarbrucken Saarbrucken Munchen Paris Bern Berlin (4)
Kaiserslautern Den-Haag Munchen Bruxelles Bruxelles Rotteldam (5)
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