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Theory Refinements in Knowledge-based
Artificial Neural Networks by Adding Hidden Nodes

Donghee Shim'

ABSTRACT

KBANN (knowledge-based artificial newral network) combining the symbolic approach and the numerical
approach has been shown to be more effective than other machine learning models. However KBANN doesn’t
have the theory. refinement ability because the topology of network can’t be altered dynamically. Although
TopGen was proposed to extend the ability of KABNN in this respect, it also had some defects due to the link-
ing of hidden nodes to input nodes and the use of beam search. The algorithm which could solve this TopGen's
defects, by adding the hidden nodes linked to next lower layer modes and wsing hillclimbing scarch with
backtracking, is designed.
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{Table 4) Rules for Promoter Recognition

promoter :- contact, conformatien.

contact - minus-35, minus-10.

minus-35 :- @37 ° CTTGAC-'. minus-35 :- @37 "-TTG-CA’,
minus-35 - @37 ' -TTGACA’. minus-35 :- @-37 "-TTGAC-'.
minus-10 :- @-14 "TATAAT--'. minus-10 :- @-14 "-TA-A-T-".
minus-10 :- @14 ‘-TATAAT-’. minus-10 :- @14 ’--TA---T’,
conformation :- @-45 "AA--A’. -

conformation :- @-45 "A---A’, @-28 'T---T-AA--T-', @-04 'T".

conformation :- @-45

conformation :- @-47

o 1y

"CAA-TT-AC”,

8-27 'T--——A--T-TG’

, @01 'A’.

e-22 'G---T-C’, @08 "GOGCC-CC’.
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{Table 5 Ruies for Splice-Junction Determination

E/I : -@83 "MAGGTRAGT’, ‘not(E/I-stop),

E/I-stop :: -@-3 'TAA". E/l-stop :: -@-4 "TAA". E/I-stop :: -@5 ‘TAA".
E/I-stop :: -@-3 'TAG’, E/I-stop :: -@-4 ‘TAG’. E/I-stop :: -@-5 'TAG'.
E/l-stop ::--@-3 ‘TGA". E/l-stop :: -@-4 ‘TGA’, E/I-stop :: -@5 ‘TGA’.
I/E : -pyramidine-rich, @-3 "YAGG', not(I/E-stop).
pyramidine-rich : -6 of (@-15 YYYYYYYYYY ™).
For i from ({-30 to -1) and (+1 to +30))
{edi> 'Y’ - &iI> 'CY, e Y i - e ‘T’ }
I/E-stop :: -@1 'TAA'. I/E-stop :: -@2 'TAA’. 1/E-stop :: -@3 ‘TAA'.
1/E-stop :: -81 "TAG". 1/E-stop :: -@2 ‘TAG’. 1/E-stop :: -@3 'TAG’.
1/E-stop :: -@1 ‘TGA’. I/E-stop :: -@2 ‘TGA’. 1/E-stop :: -@3 ‘TGA’.
(E o) olalegs Ay e 93 vk £ =E9A 4 9¥ THRE-KBANN
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