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Case-Base Management Based on Forgetting
HirovosHl WATANABE T and KEnzo Oxupa T

Case-Based Reasoning (CBR) systems can improve the performance of problem solving and
the adaptability for changes of environmental conditions by storing all new cases into the
case-base. On the other hand, the performance of retrieval declines because of the expansion
of the case-base. In this paper we propose a method of management and generalization of cases
by introducing the concept of ‘forgetting’, which is peculiar to human memory. The forgetting
mechanism, presented here, is implemented by assigning the intensity of remembrance, called
“impression”, to cases and attributes, weakening the impressions of all saved cases and their
attributes as time passes, whereas intensifying the impressions of cases and attributes which
were accessed during problem-solving and removing cases and attributes whose impressions
were brought down to zero. The CBR system with our method requires far fewer cases than
the other system, which does not forget cases or attributes, and stores only cases which are
suitable for the current environment by forgetting unaccessed cases. It also can generalize
cases by forgetting unaccessed attributes. Besides this, it needs little domain knowledge to
evaluate usefulness of cases. Experiments on fault restoration in electrical power systems
proved that our method is effective in saving fewer cases without reducing performance and
in storing only suitable cases.
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Fig.1 A case-based reasoning system with a forgetting
mechanism.
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FCBR(){

repeat {
SolveProblem();
IntensifyByReminding();
SaveNewCase();
IntensifyByMemorizing();
WeakenByTimePassing();
Forget();

} forever,

}

2 THOBEREFLVOTNLTY) X A
Fig.2 An algorithm of the basic model of forgetting.

Memorizing(){
FREE OO DBHUOES
VP LRI 2 Bt L EOMDEE
Imax[ FENZ DR AE
Lease[ J: 7 & ¥ LV EH)
n:FOMEDE LWEFIO TV — T

n+0;
for each case € CaseBase do {
i 1;
while i=ndo {
for each f €EF do
VPHIDB S & caseD BT LLEL,
if 9 ~XT% L\ then break;
i—i+1;}
if i>n then {
VP[] + case DB PO,
Imax[i] + case D ENZL{E;
Lcase[i] < case;
n<n+l; }
else {
if Imax[i] < case DE[1% i then
Imaxl[i] « case D5 1H;
if casedSLcase[i] & ¥ T L\ then
Lease[i] < case; } }
i1
while i = ndo {
if Imax[i]< A It then {
Alm + Lease[il\Z4F3 2 380018 % 514
Lease[i]DENE « Lease[i] DEI&K + Alm; }
i—i+15}})

3 EFERO 7NV TY A A
Fig.3 An algorithm of memorizing.

AR

June 1995

(2) Mg X 2% 0O (IntensifyByRemind-

ing)

B2 DFEF C: iz LT, FOBEFNDT 7 &R
I U CRERR I X B EISROIEINAE Alr: REEL, LI
+dly; £ 5,

(3) HHEHOZEHF (SaveNewCase)

R R e DS 2 T & LT, B — R B
T2, ZOBIZEFIOEBRERLHEITL 0 DAETTS
ErERLT, HIROVEEL #5253,

(4) M X BHIZ O/ (IntensifyByMemo-

rizing)

KEE0 0 H R Lo U I 2 0k
BHIOGHIEES I EThHD, Thbb, 5547
OIEZFF OB T R TEHaNZ &, FHH~—xH
BT ZOREPEL PRI S, £ I THBED
REROFEFID TN THBERENIHE/, ZThoDD
B O—DDBEHIDER % Alm,; 1205865 2. Fl2 1,
FREDREZFHEDRFAND T RNTEHINS L %, BFO
BAERBET AT AT RLBRIOL SRS, &
3, BEELO T 0 OBEFIZEM 2 BT 2 BB O BHE S
HopLOF—ELTHEELTBL, ZnoDEEA
DA+EF L, #0105 DBHEEIE L WEFID 7 v
— T T RHIRORAERRD D, FORKEIRFED
Bl X 2B LD /S 0EEE, BEEIEL
WEHID 7NV —TD 5B TR b L WEHIOHIRE S
I—L+AdIm; £ 3 5.

(5) BRI sH%ROMKE (Weaken-

ByTimelPassing)

8% DBF C izxt LT, BOREI X 30HRO
VWEE At BEE L, [—L—A4Alt; £ $%, 2D L 5%
EIROEDED & 7 DEFIOHNRIENL TV L%
®£7.

(6) FEHlOwHE (Forget)

VAE DB 21T - 158, FIRDS Inin, £ 7213 0L2L
Tl ot EHE2EFR—ADPSHIFRT A2 EICED
BHIZEE T 5,

2.3 BHEBEMOSHE 7L —L0HS

FEHERIDaLR7 MZTEIDI, BEBEMNOR
He 7 Vv —rOHEEEITS.
(U SENCET L KEHIER X 5 —R1 b

TR, BEHO—HOOEH, b5 WIZEEEA
mﬂkomf%zé.$ﬁ&%ﬁT%EILﬁLT
LEISREERL, REOBREC X 2HNROFE, 18
Wk BHIGROMEL, BEICk2@bEITI 2 icdo
T, BHEMNTORIPERTE 2, fl2iE, M40
LB L SBEM 5 TR S BB LT,



Vol.36 No.6

R IBIE 1, B3, B AR 7 722 &
N5 ETHIE, BT ORIEENEE LT, B2
BHES FEEREN S, Cnid, H2EGEEE LML
T35 D LIRS H U7 B OIS0 b S
n, MOBEEESHTIZLE2RLTBY, EIRK—
RALARRI D 5 B O KAHIBIRAS 20 U7 —i8 1k =
FIUZERE H D,

B MO OTRENI EHEML O TH & AR ER s R
505, BEOEE, Tabb, BHEHLTT 2& 2
Btz & &z, BYUOHISREEH OIS CHIEMb
5. IhiE, BEHEOHRPERNONE R 2 20D %
LT1zDTH 3,

(2) 7Zv—Lr08s

FONE 7 V= ABATEREINE I 0%, 20D
B, —RICEIIERO 7 v — LA TR aNS, #
T, BEBOEIIBNT, Fo 02K T 2
—WDTV—LWBELTNIE, FASEKEL, EHK
DEFTHET 2 I LIk > TEHlN—2ADFBAR
EEIRT A LT E D, FCEE SR 3 7L
—ATH, FEMRCFIH I N2 RERS TS L W
BWBHY, 7 7 ¥R ENEVELEOEHMTO I,
MEeshrrity H 5,

2.4 BXREFINOHEE

B &7 Vv—ABRTERT AL L, BB
DEHE 7V — L DFERID AT SHBE R T D »
THEZD, Thbb, 2. 2 i CHBRARIZEF NI DOHLTLL
TOHEBIRT B,

(1) FpIzEETs7v—2stznroy (B
) AL THRE2E52 5%,

=1 DB %1’5’]&
B B
B2 [Iii> )
B3 Bita

Eita SRR TR LI, B3,
Bis RBHAD KT 2 & &

4 JBEEAORH X 5~k

Fig. 4 Generalization by forgetting attributes.

IntensifyByReminding(){
for each case € CaseBase do {
Alre casell3t§ BBl % 51
for each frame € case do {
frame.l <~ frame.l + Alr;
for each slot € frame do {
if sloth37 7 & X & N7 then
slot.] < frame.l;
slot D7 7 & 2 EH & WAL,

Hi framel: 7L —ALDER
slot.]: ATy bOENR

K5 A & BEHIROMIEDO T LT Y X A
Fig.5 An algorithm of intensifying impression by
reminding.
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