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Constructing a Minimal Instance-base by
Storing Prototypical Instances

Y OSHITAKA Oosuctt* and KUNIAKI UEHARAT:

Instance-based learning has been successfully applied to a wide variety of learning tasks.
However, this technique retains the entire training set in the instance-base, having as result
large memory requirements and slow execution speed. In this paper, we will introduce a
new algorithm that constructs a minimal instance-base by storing prototypical instances for
each category. In addition, a small number of instances that appear difficult to be predicted
in their categories are stored into the instance-base. Experimental results showed that this
algorithm recorded lower storage requirements and higher classification accuracies than the
nearest neighbor a.lgonthm and its derivatives on several domains. Furthermore, thls algo-
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rithm is tolerant of the noisy instances.
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Fig. 1 Storing instances using SABI.
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Fig. 2 Transformation from 2-dimensional space
to 1-dimensional space.

ABIEECITHEVWIEEZRLTWS

ZDEICIRTECTEENLEFIZETIE, 57T

VEOBERLBRETAIEFMIIRET AL HICT 5.
bbb, (Dis(e,I;) + Dis(c, I;i+1))/2 EBRE L
TWwh, 22T, i ik Dis DKATY - ERLE
BIDFEZZRLTWLLDETS, LaL, BREL
TEZONDHIIEBAEL, RICLoTEoA 7
TYECERAIZELEETNRTLE IR DS, 2D
7%, BAETAERBSRIT L, BROZEIC
Lo THEB S BHE, T4bbHESHRE M
THEEZ, INFRRELDIHEERLLTWS
Fee 2, E2(b) oBITI, ERELTEILNRD
M OEOFTHEEREFIRAL %55 Be \CHER
RRETAHIIICTA. 2L, 1 KT LOEHES
ET L, $BHTT. & Tz D835 LTS
&, MEEHE M(T) BUTOX ) IcRENA.

M(T) = I(T) — E(T)

I(T) = —Pr(c) log, Pr(c) -

E@ﬁJﬁpHU+E§

T, Pr(c) 3T KBITZ c CBTAEHOHBE
BEEZERLTVDIINDET S,

BT TR m BEOEAIE, 7TV 2HEE
DHEDEROBEFELWRL, BET L 2H7TY)
BOBERETRTROT, EVWERHTESLLHICL
Twa. 722X, JHREGIPIC m BEOA T T
C1,C2,. .\ Cn WBHBETH, COLE, hFT) ¢
WEBRTAEEFNH LT, ZREFNREHIE T TVH
DR dissimilarity PR/ E R BMOH T T %
ROB, 22T, A7T ¢ LD dz'ssimilam’ty 7)§
BN ol BPIDEEE Sepe; ERLIIBE,

Pr(c) log, Pr(c)
I(T) )

TH b7 A TEBCED BNEFIN - 2O 2953

f oo Pl I T P =1
X3 REpFAVLEINLE
Fig. 3 Interval domain that contains boundary instances.
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Fig. 4 SABI algorithm.

&1 Nearest Neighbor & SABI O34
Table 1 Summary of experimental results for NN and

SABI.

NN &0 SABI
TN smme [ PERE | BRE
breast-cancer 70.85% | x 67.53% | 28.70%
soybean 100.00% | * 99.39% | 27.78%
voting 87.90% e 91.55% 29.79%
hayes-roth 69.18% | e 76.06% 1.85%
promoters 80.33% 77.95% 7.35%
tic-tac-toe 97.76% | x 88.94% 9.66%
cleveland 77.45% | © 81.44% | 28.76%
credit 80.19% 79.30% | 14.61%
iris 94.89% 94.34% 30.00%
pima-diabetes | 69.98% 71.26% | 29.06%

%A, F72, o HNIKE IR TFHOEDRELITV,
SABI @7 %% Nearest Neighbor # & ) b 535 EA°
BWERESINZDDERLTWAS, « Flid, Nearest
Neighbor D545 SABI & ) b SHBEITE VLR
FEENLDDERLTWAS.
R1OERDPS, SABLIZ 0% TICEMERS L
Th, BLAEDF — IR~ AZBWTHEEFEOK
TEIBBEEITIIBEIZTVAEILMFGN5. vot-
ing, hayes-roth, cleveland TIXSHEHEENMH LS 2
DRONS. THIE, T—INR—ZAPIZ) A XDEE
NT A7, Nearest Neighbor {ETIXHR SN TL
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2 SABI & IB3 O¥R
Table 2 Summary of experimental results for SABI and IB3.

. SABI 1B3
TUINTAR ThEmE | BRE | AERE | BRE
breast-cancer 64.02% 20.01% 65.01% | 20.66%
soybean e 99.39% | e 0.00% 88.18% | 27.88%
voting 91.67% o 1.23% 91.02% 9.00%
hayes-roth e 76.79% | e 0.00% 55.32% 9.65%
promoters 73.57% * 2.00% 74.29% 20.17%
tic-tac-toe 81.42% 16.21% 80.20% 17.98%
cleveland 78.04% | * 11.85% 77.87% | 13.19%
credit 78.91% o 0.47% 80.63% 10.83%
iris 93.56% o 4.94% 93.90% 11.51%
pima-diabetes 69.05% 15.69% 68.18% | 16.32%
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%3 SABI & T-SABI, B-SABI 04 %
Table 3 Summary of experimental results for SABI, T-SABI and B-SABL

. . SABI® T-SABI B-SABI
TN | smnm [ SRAE | TRREE | SERE | TRREE
breast-cancer 67.53% | * 56.73% e 0.38% 67.13% | o 8.86%
soybean 99.39% 99.09% © 91.91% 99.29% * 105.93%
voting 91.55% 91.67% | e 0.46% 91.02% | e 30.97%
hayes-roth 76.06% 76.79% e 0.64% | x61.37% | o 48.75%
promoters 77.95% 78.73% o 2.07% 78.41% | o 39.22%
tic-tac-toe 88.94% * 66.52% e 0.02% 89.53% e 3.98%
cleveland 81.44% 78.20% o 0.33% 81.44% | o 33.42%
credit 79.30% 78.91% e 0.04% 78.09% o 11.87%
iris 94.34% 94.44% ® 65.93% 94.33% 99.32%
pima-diabetes 71.26% 68.90% o 0.02% 71.21% | o 18.39%
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