LIU et al: IS ELM FEASIBLE? A THEORETICAL ASSESSMENT (PART 1)

1) we showed that even ELM adjusts partial connections i)
an FNN, it does not degrade the generalization capability
provided the activation functiongsed are carefully selected.[lz]
Especially, we veribed that for the polynomial, Nadarayab
Watson and sigmoid activation functions, ELM can realize
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the almost optimal generalization error bound; 2) to reahie
the almost optimal generalization error bound (i.e., attains the
almost optimal generalizatiocapability), a close connection[14l
between the number of hidden layer nodes and the number
of training samples is also achieved; and 3) we proved that)
whenever the nonlinear function is algebraic polynomial, the
induced hidden layer output matrix in the ELM-like systems is
of full column rank, hence the well-known generalized inverges]
technique can be efbciently applied. For the nonpolynomial
case, we further showed that Tikhonov regularization can pe,
applied to guarantee the weak regularity without sacribcing
the generalizatio capability. The obtained results underlie
the feasibility and effectiveness of ELM-like systems from g
theoretical point of view.

Several problems still open. For example, do different
random assignments of the hidden parameters affect the 2]
formance of an ELM-like system? If yes, how it affects? what
is the best random assignment? For other activation functions,
does ELM still not degrade the generalization capability3y
All these problems are under our current investigation.
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