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Hybrid Approach to Data Mining

Introduction
e

® The knowledge representation of neural network (NN)

IS unreadable to humans.
® Memory-based reasoning (MBR) suffers from the

feature-weighting problem.

® The k-nearest neighbor (k-NN) method --> all of the

features presented are equally important.
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Hybrid Approach to Data Mining

Introduction
[ -

® In dynamic situations, the on-line learning property is

crucial.

® Hybrid system is designed to take full advantage of

the vast amount of memory.
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berid szstem of NN and memorx-based learning
N B

InFormitpom Soumoe

Signal
Intensity [, Sensitivily
Measure
Varance | [ Activity

Simuctare

I, Soliency

IVY. Relevamce

ek

Framework of extracting feature weight from a tr d NN

ab

5



Hybrid Approach to Data Mining

Hybrid system of NN and memory-based learning
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berid szstem of NN and memorx-based learning
B -

m Feature weighting algorithms using a trained NN

® Sensitivity --> input feature x.
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berid szstem of NN and memorx-based learning
[ N B

m Feature weighting algorithms using a trained NN
® Activity  --> a hidden node z,
A4, = ij(z))z -Var[g(iw ﬂ.(l)xiD

--> an input node x.
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berid szstem of NN and memorx-based learning
[ N B

m Feature weighting algorithms using a trained NN

® Saliency --> an input node

Saliency . = f((v"ﬁ(l)f ’(WJ(Z))z)
j =1
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berid szstem of NN and memorx-based learning
[ N B

m Feature weighting algorithms using a trained NN

® Relevance --> a hidden node z

(2) (1)
RJ':QVJ )Z'Varg“’ﬁ )

--> overall relevance of input node X,
B (1)
Ro=(b, T &) 3
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berid szstem of NN and memorx-based learning
[N - (.

m MBR with weighted features (k-NN method)

..,xn,xc}

® Case x = {x_,x,,
® Distance ; ]
Distance (x ,q ) = \/ ZWf x difference (x 4 f)

f=l1

, 1f feature f 1s numeric
if feature f is symbolic and x, =g,

(|xf —dy

difference (xf .4 ) =<0,
1, otherwise
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berid szstem of NN and memorx-based learning
I B

m Integration of memory and NN-based learning
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berid szstem of NN and memorx-based learning
[N - (.

m Integration of memory and NN-based learning

® The rule of PQM rejection --> classification task

- ItP, <> P, Then “Reject to answer”

Else “Answer with P, (or, identically, P, )"
--> regression task

>= & Then “Reject to answer” ﬁ? %

— If PP
Else “Answer with average of PM and PN%
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berid szstem of NN and memorx-based learning
[ N B

m Integration of memory and NN-based learning

® Rejection ratio

Number of unanswered queries

Rejection ratio = :
Total number of queries
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Exgerimental results

B |
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Exgerimental results
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Exgerimental results
- .
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Exgerimental results

TARLE 11
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Exgerimental results
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11
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Exgerimental results

TABLE %
COPARISON OF PEATURE WEGHT LEARNING ALGORITHMS O PARITY AND
sINUSCHAL PROBLEM
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Exgerimental results
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Exgerimental results
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Hybrid Approach to Data Mining

Conclusion

® provides the most similar cases for the prediction query,
which demonstrates its explaining capabillity.

® suggests a hybrid approach to the feature weighting

problem with NN technique.

@® can be directly applied to classification and regression
without additional transformation mechanisms. i? f

® provides on-line learning property. I
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Hybrid Approach to Data Mining

Limitations
[ B |

® may not be appropriate to situations that require a short

learning time.

® does not explicitly provide any symbolic knowledge.
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Future work
[ B |

® Parameters
— Length of the case lifetime
— Treatment of old cases

— Point to renew the feature weight

® Dynamic behavior

— Discards old cases t% %

— Updates the feature weight ‘gg
capD y



