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DISCUSSION
Rapporteur: Dr Rogério de Lemos
Lecture One

During the talk Professor Randell enquired whether during a search that starts at multiple
starting points there was a danger of overlapping while searching in the same area.
Professor Rayward-Smith replied that that was the kind of problems raised in the selection
and replacement; the wish was either to diversify or to intensify the search around a certain
area, because all the solutions are bound to have the same features.

Professor Randell made the remark that if the specific modifications in the searching
techniques discussed in the talk were likely to be more appropriate for the various
particular types of problems, then the difficulty would become the identification of the
different types of problems. Professor Rayward-Smith agreed with the statement and added
that it was hard to try and one had to be an expert in the field. Professor Randell continued
by asking whether instead of selecting the appropriate techniques for selected problems
one could have general rules about problems. Professor Rayward-Smith replied that
although it was possible to diversify and intensify, it was not so easy to apply general rules
to unseen problems.

Professor Henderson asked if genetic algorithms could work without mutation. Professor
Rayward-Smith answered that it would work occasionally, but in practice in all the
problems that he had encountered the genetic algorithms work much better with a bit of
mutation. Professor Hesselink made the comment that if the initial pool was too small then
there was the need for mutation.

Professor Randell asked if there was in the community a satisfactory set of tests cases.
Professor Rayward-Smith replied that the community had set up libraries of test cases,
however these represented very classic academic problems which were quite different from
the single problems that were found in the real world.

After the talk Professor Burns asked the speaker to comment about neural nets. Professor
Rayward-Smith said that neural networks were effective in data mining, in other words, to
clean up the data, otherwise there was tremendous hostility on its use from industry
because they were essentially a black box technology. On the other hand, genetic
algorithms were easier to explain and to make sense out of them.

Dr Larcombe made the comment that in her opinion while heuristics were a violence,
genetic algorithms were a mindless violence because while one could prove something
with heuristics, with genetic algorithms it was difficult to obtain a relevant proof. Professor
Rayward-Smith agreed, and said that it was a fair comment to be made.

Professor Nievergelt made the comment that if one was able to abstract from a specific
problem, then there was not any reason to say that a particular algorithm was better than
the other, because in search all cleverness was related with the identification of a specific
problem and its mathematical structure. Professor Rayward-Smith replied that there were
principles that one could learn at every application of a genetic algorithm, however at the
end, it really depended on the understanding that one had of the problem.

Dr Bird asked whether from the results presented one could conclude that one class of
techniques was much broader than another class, for instance, could one say that simulated
annealing could be formally represented by genetic algorithms. Professor Rayward-Smith
replied that simulated annealing could be considered a subclass of tabu, depending on the
rule set, however he would prefer to see the techniques as intercepting variants of local
search. Instead of fitting one technique into another and finding a general one, he would
prefer to generalise local search to encompass all the techniques.
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Lecture Two

During the talk, while commenting on the difficulties of convincing industrial managers
about the efficiency and accuracy in the utilisation of certain rules, Professor Randell
enquired whether it would not be easier if the managers could convince themselves about a
rule that they did not follow beforehand, if that rule had been applied in retrospect.
Professor Rayward-Smith replied that he did not know of any rule introduced to these
managers that they had to convince themselves that was right beforehand; he continued by
saying that the reason managers were not interested in neural nets was because they would
not be able to justify to their senior managers about the accuracy and efficiency of neural
nets in taking dramatic decisions.

After the talk, Dr Andersson asked the speaker to comment on the relation between
thinking and hacking, in the sense that in this field there is no need to prove what is done,
except through benchmarks. Professor Rayward-Smith answered that there were standard
techniques that hackers use, moreover there was an early training element which provided
the educational value. He continued by saying that there were some underlying principles
in the material he had presented that could be used in an algorithm course; these principles
would not be adequate for a course at the undergraduate level, which should deal with
classical algorithms, but perhaps at the postgraduate level. He also emphasised that there
was a great demand in industry for these skills, and universities should be providing the
technical training.

Dr Bird asked the speaker to make a broad distinction between genetic algorithms and
neural nets. Professor Rayward-Smith answered that essentially genetic algorithms come
up with a rule which provided the basis for understanding them, however neural nets are
essentially black boxes from which it is difficult to extract a rule. Dr Bird also asked
whether in neural nets a rule could be an output. Professor Rayward-Smith replied that a
rule could be considered an output if there were enough outputs to cover all possible
settings.

Professor Randell felt that several of the speakers had made the point of bringing together
what he thought to be separate topics, and asked whether the belief in the communality and
the belief in the potential value of hybridisation of different techniques was something that
was generally accepted or it was restricted in the choice of speakers. Professor Rayward-
Smith answered that there was already a fair proportion of hybrid algorithms.

Professor Randell also commented that he had heard many people giving talks on data
mining, and these talks usually appeared to him to have little in common because of the
different techniques that were applied in different sorts of problems, he wondered whether
the data mining community was really a community. Professor Rayward-Smith replied that
there were a lot of issues in the data mining field, and that although there were a lot of
toolkits for the individual bits, there was not really an adequate toolkit that could deal with
all the different issues. Dr Andersson agreed with the speaker, and added that in his
opinion the problem in these communities was essentially the lack of common benchmarks
which would allow comparison of the different approaches, and this was sometimes
frustrating. Professor Rayward-Smith made the remark that the area was growing fast, and
there was an increasing number of academics who were getting involved.





