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1 Al and AGI, Following the Norm, is an Ecumenical Tent

Truth be told, nearly all disciplines are vast tents under which radically different modes of operation
co-exist, sometimes peacefully, sometimes not, and most frequently somewhere in between. For ex-
ample, some physicists proceed via the axiomatic approach, and their pondering e.g. the possibility
of time travel consists in determining whether some set of formulae are consistent with a formal-
ization of such travel. Other physicists regard such activity to be “mere” logico-mathematics, not
physics, given that by their lights physics is distinguished by empirical investigation. Additional
examples could be effortlessly multiplied: Philosophy as a field subsumes analytic philosophy and
much of formal logic, and at the same time the “fuzzy” continental tradition. Economics ranges
across sweeping historical narratives considered in political economics, and also across formal,
game-theoretic analyses of idealized situations. Computer science contains formal-methods folks
who bemoan the prevalence of software not formally verified — yet the field is also home to those
who see it as an experimental one. And so on.

ATl isn’t any different: it too is an ecumenical tent. This is confirmed not only by the co-existence
now of both traditional AT and AGI, but by the fact that there are many much more fine-grained
methodological divisions within both. Some thinkers, for example, are rather passionate about a
logic-based approach to Al and cognitive science (e.g. Bringsjord 2008, Bringsjord 2008a); others
are in favor of a non-symbolic, continuous approach (e.g. Spivey 2006). And ... some people are
in favor of a serious computational science of intelligence (SCST), whereas others are not. We
propose a workshop devoted to explicitly considering — and, frankly, promoting — this science,
which we describe in the next section.

2 What is the Serious Computational Science of Intelligence?

We confess to lacking a formal definition of the science we wish to have explicitly discussed in the
prospective workshop. But we claim that five attributes, if embodied in a given research program,
qualify that program as an example of SCSZ.

In presenting this quintet, we assume our audience to have command over computation, from
a logico-mathematical perspective; and we specifically use ‘computation’ in the broad sense that
covers not only Turing machine-level computation, but (suitably formalized) hypercomputationE]
We also assume that our readers have a sufficiently firm grasp of the concept of intelligence, so that
at least they can recognize it when they see it. So, with you we know that neurobiologically normal
human persons are undeniably intelligent; that apes are as well, but much less so; that dogs are
intelligent, but not as smart as apes; that rodents are even dimmer still; that while a case can be
made for classifying viruses as intelligent, the level of intelligence they possess is exceedingly slim
(but nonetheless exceedingly dangerous); and that it’s easy enough to imagine beings markedly
more intelligent than any of those on the continuum just sketched.

With this pair of assumptions noted, here’s the key quintet.

e Constructive? In order for this property to be instantiated, it must be the case that the re-
search/system in question is explicitly designed to produce determinate computational theories with
considerable reach (which may or may not be implemented). It’s not enough for the researcher to be
merely critical, however rigorous and far-reaching the criticisms might be.

In short, standard Turing machines compute (for coverage see e.g. Lewis & Papadimitriou 1981), and so do
infinite-time Turing machines (which are defined in Hamkins & Lewis 2000). Please note that in order to qualify in
our scorecard, one doesn’t have to embrace hypercomputation, but a formal orientation (which as will soon be seen
is a sine qua non for the science we have in mind) requires familiarity with computation, broadly understood.



e Theorem-guided? In order for this property to apply, the work in question must be significantly
guided by theorems, secured on the strength of formalization. Note that the property here entails
much more than that some formalism is used. Of course, not all the theorems in question need to
be generated by the work in question: It will sometimes be helpful if the work is classified in light of
established theorems.

e General? The research program and/or system must be intended to cover both human and machine
intelligence. This means, for example, that computational cognitive scientists, if aiming to merely
understand human intelligence, aren’t sufficiently ambitious to qualify. (And as a matter of fact, such
scientists generally don’t pursue work that has the previous attribute — which is noted in Bringsjord
2008a.)

e Continuum? To possess this property, the research in question must include the concept of a contin-
uum of intelligence, from dim to human-level to beyond us to well beyond us. (Such a continuum is
broadly discussed in Bringsjord et al. 2000.) One shortcut to satisfying the Continuum property is to
insist that candidate creatures have their intelligence explicitly tested to see just how intelligent they
are. (One fascinating test-based approach to such matters, at least when is thinking about creatures
with intelligence at the level of bright humans, is Floridi 2005.)

e Cohesive? The fifth and final requirement is that the work in question be devoted to promoting a
cohesive vision or theory. Working on frameworks for capturing pieces of intelligence is insufficient.
There must be a steadfast search for a unifying account of the numerous aspects of intelligence.

3 Who’s in the Game? A Scorecard

We have found it to be fascinating to consider who is and isn’t in the game. It turns out that
shockingly few people are pursuing the serious computational science of intelligence. (Of course, we
could be unaware of some qualifying researchers — and, needless to say, stand ready to be educated.)
In fact, we haven’t located anyone who obviously satisfies all five requirements, though it seems to
us that Hutter (2005) comes closest. Running a near second is the work of the late John Pollock
(1995, 2001), specifically work related to his Oscar system. In addition, Schmidhuber’s (2009, 2006)
work on so-called “Godel machines” would appear to be worthy of serious consideration. Note that
the work of Hutter and Schmidhuber is marked by an emphasis on learning (in fact, the latter
explicitly affirms the former’s non-knowledge-based learning-based account of universal Al in Hutter
2005), and the conspicuous absence of declarative knowledge, while in Pollock’s case the opposite is
true (though Pollock explicitly expects others to work on sub-knowledge-based learning). At least
so far, our analysis of SCST is steadfastly meta-analysis, and we offer no opinions at this stage
as to whether the detailed content of R&D in the game is good or bad (save for the self-criticism
articulated in the next paragraph).

Note that at least heretofore the work of Bringsjord fails to earn five affirmatives, and we don’t
even include him in the scorecard. Bringsjord’s deductive arguments against “strong” Al are criti-
cal (e.g., Bringsjord & Zenzen 1997), and his constructive work (e.g. in the area of computational
creativity; see Bringsjord & Ferrucci 2000) isn’t intended to provide a unifying account of all of
intelligence. The same holds for systems, for example Slate (Bringsjord et al. 2008), designed to
reflect all of human reasoning — since after all there is presumably more to intelligence than rea-
soning. Furthermore, while he has articulated a fairly general view of the human mind (Bringsjord
& Zenzen 2003), this view doesn’t in its current form reach the standards required by SCSZ.

The scorecard given immediately below contains an upper and a lower section. We have reserved
the latter section for those in the computational cognitive modeling (CCM) game. This appears to
be a sub-game, for reasons indicated by relevant occurrences of ‘No’ and ‘Maybe’ in this section of
the scorecard itself. (However, note the grades earned by NARS.) But the issue of the relationship



between (CCM) and SCSZ is inevitably one that will need to be addressed, and is clearly vital,
so we essentially build it into the discussion. We fully expect that the scorecard will be filled out
with grades for other seminal figures in CCM beyond those we mention. These figures have their
own cognitive architectures. Needless to say, we are not entirely confident that the grades we have
assigned are correct in all cases; they are defeasible.

Researcher/System H Constructive? [ Theorem-guided? [ General? [ Continuum? [ Cohesive?
Hutter (UAI) Yes Yes Yes Yes Yes
Pollock (1995, 2001) (Oscar) Yes Yes Yes No Yes
Russell (1997) Maybe Yes Maybe Yes No
Schmidhuber (2009, 2006) Yes Yes Yes Maybe Maybe
Wang (2006) (NARS) Yes Yes Yes Maybe Yes
Cassimatis et al. forthcoming (Polyscheme) Yes No Yes Maybe Yes
Sun (2001) (Clarion) Yes No Maybe Maybe Yes
Newell & Simon (1997) Laird (1993) (Soar) Yes No Yes No Maybe
Anderson et al. (2003) (ACT-R) Yes No No No Maybe
Langley et al. (2006, 2005, 2004) Yes No No No Maybe

4 Questions Addressed by Papers for the Workshop

Papers (1-2 pages for a position statement; 6-12 for a full paper; agi-10 format must be used) should
be submitted to either Bringsjord or Sundar G via email by the deadline. Papers must address
one or more of the following question groups. It is anticipated that arising from the workshop
there will be a special issue of the Journal of Artificial General Intelligence devoted to the serious
computational science of intelligence. The special issue would draw from a pool of papers composed
of not only those submitted for the workshop, but also of papers written outside workshop activity.

Q1 What theories and/or research projects or programs should be developed (or have been developed) for
a sound and complete SCSZ?

Q2 Should the quintet of conditions be expanded to include Implementation? Are other modifications to
the requirements desired?

Q3 Why is the serious computational science of intelligence important? Why doesn’t more of Al, AGI, and
Cog Sci (and, for that matter, economics, decision theory, etc.) R&D fall under this science?

Q4 How good is the work of those currently clearly in the SCSZ game? (This question, of course, given the
foregoing, cashes out as evaluation, first, of Hutter and Pollock.)

Q5 What is the future of SCSZ? Is it bright or dark, or somewhere in between? (Authors may want to
at least consider to some degree the economic side of this question, in light of the brute fact that
formal-methods-based computer science arguably hasn’t gone swimmingly of late because of money
issues.)
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