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Proposal for the Application of Recent Progress
in the theory of Inductive Inference to Practical
Problems in Machine Learning, Prediction and Training
Sequence Generation. -
The last decade has witnessed important progress in understanding the
theoretical mechanisms of inductive inference. Research by Chaitin, Kolmogorov,
Solomonoff and Willis, has clarified much in an area that had up to this time

been dominated by philosophical speculation, intuition amd inspired guesswork.

Although these new results have been applied to some practical problems

(= such as linear regression and curve fitting, the goal of these studies has

been not to obtain new techniques, but to show that the new formulations of
induction yield correct solutions for problems that are already well understood.
The proposed applications will bé of several kinds. In previous artificial

intelligence work progeams have been written to solve problems in mathematics,

4

linguistics, and electronics, ard to play games such as chess and checkers.

};\41 g v
These programs have been very specific, in the sense of being devised for very

A6 o

narrow task envirorments, and being of 1little value for slightly different kinds
Saok €t .
g s : i
of tasks.

The proposed work in induction will be toward machines that are able to

work over a much broader spectrum of problem envirorments = machines which learn
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to work problems by belng shown an adequate set of mostly correct examples. \

Much of the previous work of this sort has met with very limited success.
In some cases - i.e. perceptromlike machines - Minsky and Papert have made the
nature of the limitations quite clear - the machines are linguistically incapable
of expressing the needed concepts.
Induction theory makes it very easy to construct machines that do not have
this linguistic limitation.
Another difficulty wiﬁh previous induction machines (e.g. those of Uttley
and Rosenblatt) is that the number of examples needed to learn a particular
concept was inordinately large. In some cases, the machine would have to be |
deNY .
shown all cases of the concept in order to be able to learn it - so that for
such problems the machine performs no inductive inference at all.
Again induction theory permits us to deal with this difficulty in a most

general way. It tells us the minimum number of examples that are needed to - |

Zof vm g 1243

discover a particular concept (Schubert 1973, Willis 1970) as well as what sort
of training envirorment is needed, and suggest algorithms for most rapid learning.
These proposed investigations involve programming a machine so that it can

learn to work problems in a particular field.
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A somewhat more general approach that will be persued Y?ﬁld train a maaehine
Just as a child is trained - by starting out with a very simple set of problems
and by a sultable sequence of training examples, bring the machine to any needed

RTS8 N1 R

level of competence in a particular field.‘ The initial machine need have fewer
inductlion techniques built into it than in the previously described machines.
Again, induction theory tells us which sets of built-in techniques are adequate
for this kind of learning. It is felt that this sort of machine would probably
be able to work problems better than those previously described, and from a mu;h'
broader field of problem enviromments. Its training sequences would, however,
be much longer and as in the case of a human being most of the training would
not be in fields directly related to the problems the machine would ultimately
be solving.

A third area of research will be continued work on fundamental problems in

cy.e ?

induction theory that are most relevant to applications. One of these problems

.
Z P
7

involves optimum methods of combining vari;u; sgccessful induction techniques.
Anﬁgher concerns optimum methods of computation to obtain the best possible
results in the least amount of time, using any specific hardware configuration,
or ways of finding optimum hardware to solve the particuiar kinds of problems

that occur in induction. These hardware-software optimization problems occur




in all areas of practical computation, but in induction theory, it appears to

be easier to state the problem in a general, unambiguous way that suggests

promising approaches.
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