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Chapter 6
If I Were Judge

Selmer Bringsjor(i

Abstract: Ihave spent a lot of time through the yeuars atlacking the Turing Test and
its variants (e¢.g., Hamad’s Total Turing Test). As far as T am concerned, my attacks
‘have been lethal, but of course not everyone agrees. At any rate, in the present paper
I shift gears: I pretend that the Turing Test is valid, put on the table a proposition
designed to capture this validity, and then slip into the shees of the judge, deter-
mined to deliver a correct verdict as to which contestant is the machine, and which
the woman. My strategies for separating mind from machine may well reveal some
dizzying vew-millennium challenges for Artificial Intelligence.

Kevywords Ariificial Inlelligence, Turing Test

6.1 Introduction

I have spent a lot of time through the years attacking the Turing Test and ity variants.
For example, the Toring Test and many variants (e.g., the Joral Turing Test and the
Total Total Turing Test) are overthrown in “Could, how could we tell if, and why
should-androids have inner lives? (Bringsjord, 1995). I have also proposed
complete replacements for the Toring Test, in “Creativity, the Turing Test, and the
(better) Lovelace test” (Bringsjord et al., 2001). As another example, T have
recently carefully refined, extended, and defended Searle’s (1980} Chinese Room
Argument against the Turing Test {Bringsjord, 1992; Bringsjord and Noel, 2002),
As far as T am concerned, these attacks have been lethal, but not everyone agrees
(at least not yet). At any rate, in the present paper I shift gears: I pretend that the
Turing Test is valid, put on the table a proposition designed to capture this validity,
and then slip into the shoes of the judge, determined to deliver a correct verdict as
to which contestant is the machine, and which is the woman. My strategies for
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separating mind from machine may well reveal some dizzying new-millennum
chalienges for Artificial Intelligence (AI).

6.2 Validity of the Turing Test in Declarative Form

The basic architectore of the Turing Test will be familiar to all readers; it is given in
Turing’s (1930} famaus Mind paper. A judge must attempt to determine which of two
sequestered agents 1s a machine, and which is a woman. The judge can interact with
the agents only via {to modernize things a bit) typed e-mail. Many, many vatiations
on the Taring Test have been suggested. In fact, rather long ago, in my What Robots
Can and Can’t Be {1992). I defined the Turing Test Sequence, which assumes tests
ranging from those less demanding than Turning Test (e.g., judges cannol know any-
thing about Al, and can only ask questions about a small, detcrminate domain), to
those that — like Kugel’s (1990) ~ require contestants to have a capacity tor infinitary
processing. (When [ introduced the sequence, [ also asserted that, sooner or later, a
machine can be bualt by us to pass any and every test in it.) Many of the variations in
this sequence have heen offered to supplant the original Turing Test, which even to
fans of “Strong” Al seems to be afflicted by a certain myopia (e.g., the Turing Test
ignores senserimotor behavior in favor of the purely linguistic variety). However, 1
now assume for the present paper that the original Turing Test is in fact valid.

Now lat us get a littlc bit more precise about what it means to say that the Turing
Test is valid. One possibility is:

(TT,) For every computer ¢, if ¢ passes Turing Test, then ¢ is conscious.

It may strike you as odd, if not flatly wrong, thal we have turned the focus upon
consciousness. Someonc might object, specifically, as follows: ‘Turing presents his
test as a test for “inteliigence” or “thought”” Your interpretation of Turing Test
cheals over loward precisely what Turing sought to dodge: phenomenal conscious-
ness and qualia.” But a careful reading of Turing’s (1950) paper supports my inter-
pretation. Specitically, T draw your attention to the section therein entitled ‘(4) The
Argument from Consciousness.” The argument from consciousness is one Tunng
takes to be well-expressed in Professor Jefferson’s Lister Oration of 1949:

Net until a machine can write a sonnel ov compose a concerlo because of thoughts and
erotions fell, and not by (he chance fall of symbols, could we agree that machine equals
brain — that is, not only write it, but know that it had written it. No mechamism could feel
{and not merely artificially signal, an easy contrivance) pleasure al ils successes, gnef when
its valves fuse, be warmed by flatlery, be made miserable by mistakes, be charmed by sex,
be angry or depressed when it cannot get what 1t wants (Tuang, 19503,

What is Turing’s response? 1 am afraid he gives an absolutely dreadful rejoinder,
it amounts to:

If one refuses to agrec that passiog Turing Test (when, say, sonnets arc requested by the
judge) implies consciousness, one must accept solipsism. Since solipsism is false, one
cannot refuse in the manner indicated by Jefferson.
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Though you and I no doubt reject solipsism, I cannot for the life of me imagine
where Turing gets his first premise. To take & guess, perhaps the underlying idea is
that if one rejects the notion that ¢’s passing implies that ¢ 15 conscious, one will
have no selution (or candidate solution) to the problem of other minds — save for
solipsism. But since the literature is filled with proposed solutions to the problem
of other minds that make no appeal to the Turing Test, if this is Turing’s underlying
idea, it is a fatally flawed one. At any rate, Turing’s argument is heside the point we
have by now made, which 1s that Turing clearly holds that if a computer {or robot)
passes his test (in part by producing sonuets, etc.), it follows that it is conscious.

However, 1 propose in the presenl paper to assome a version of Turing’s claim
for the Turing Test that insulates hiin from all the sorts of attacks that naturally arise
if (TT,} is the target. (The thesis claiming that passing Turing Test ensures con-
sciousness is vulnerable to attacks based on thonght-experimentis in which passing
occurs, bul subjective awareness is absent. Searle’s (1980) CRA is an example of
such sn attack.) Specifically, [ propose something like:

(TT,) For every computer ¢, if ¢ passes Turing Test, then ¢ is as intelligent as
human persons.

Notice how charitable a move toward such a cashing out of “the Turing Test is
valid” is. (TT,) makes no reference (at [east no overt reference) to invisible mental
properties, which would surely gladden Turing’s empiricist hearl. On the other
hand, there is a severe defect in (TT,): It classifies a Turing Test-passing computer
as human-level intelligent, but it docs not stipulate that the humuan contestant is
smart! To concretize this poind, suppose (hat a machine competes alongside a 2-year
cld in the confines of the Turng Test. We can probably safely assume that some
computer today, or at least in the near fnture, could leave me in the dark as to which
room houses little, just-fearning-to-talk Johnny. What this reveals is that proposi-
tions like (TT,) leave concealed a fact that needs to be uncovered: viz., that there
are a {or of candidate human contestants.

I see this point as another version of one made by the thinker whe proposed
Turing Test before (!} Turing: Descartes.! Here is the relevant passage:

I thers were machines which bore 4 resemblance to our body and imitated our actions as

far as it was morally possible to do so, we should always have two very cerlain tests by

which to recognize that, for all that, they were not real men. The first is that they could

never use speech or other signs as we do when plucing our thoughts on record for the hen-
efit of vthers. For we can easily understand u machine’s being constituted so that it can utter

" Actually, Descartes proposed a test that is much more demanding than the Turing Test {Descartes,
1911, but I do not explain and defend this herein. In 4 nutshell, if vou read the passage very care-
fully, you will see thal Descartes’ test is passed only if the computer has he capacity to answer
arbitrary questions. A machine which has a set of stored chunks of text that happen to perfectly
fit the queries given it during a Taring test would not pass Descartes’ test - even though it would
pass Turing's.
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words, and cven emit some responses to action on il of a corpureal kind, which brings about
a change in its organs; for instance, if it is touched in a particular part it may ask what we
wish to say to it: if in another part it may exclaim that it is being hurt, and so on. But it
never happens that it arranges its speech in various ways, in order to reply appropriately to
everything that may be said in its presence, as even the lowest type of man can do. And the
second difference is, that although machines can perform certain things as well as or per-
haps betier than any of s can do, they infallibly [all short in othets, by which means we
inay discover that they did not act from knowledge, but only for the disposition of their
organs. For while reason is a universal instrument which can serve for all contingencies,
these organs have need of some special adaptation for cvery particular action. From this it
follows that it is morally impossible that there should be sufficient diversity in any machine
to allow it to act in all the events of life in the same way as our reason canses Ds Lo acl.
(Descartes 1911)

To operationalize Descartes’ point about the diversity of human cognitien, and
the challenge this poses to a machine, I will say that passing the Turing Test is actu-
ally at least a ternary relation Pass taking as argvments a computer ¢, a human
player h, and a judge j. By hypothesis, I am the judge; let us denote me by &. The
proposition itself then is;

(TT) Ve Vh(Pass(c, h, b,) — thencis as intelligent as human persons)

Quantification over contestants has considerable logical payoff. T say this
because (TT,) is vacuously true, and surely that’s an unwanted consequence. (TT))
is vacuously true because for every computer ¢ today, 1t is simply false that ¢ can
pass the Turing Test when stacked against all people. Therefore (TT,)’s antecedent
is [alse. But by the standard semantics of first-order logic, this makes the entire
proposition true. I have discussed this situation (Bringsjord, 1995), And yet there is
a problem with (TT,): T should not be allowed to pick a particular individual. We
really should be talking about picking from a class of humans. It should be obvious
why this 1s so. If T could pick an individual, and if the competing computer does not
know this individual inside and out, I have only to ask a few “private” questions to
prevail. Turing did not envisage a situation wherein a machine would be trying to
impersonate a specific human being. Here is the solution where C ranges over
classes of human persons:

(TT,) Ve Vh(he C — (Pass(c b, bj)—) then c is as intelligent as human persons))

(TT,) needs further refinement. The problem is that it makes no reference to how
long the test is to last. Following what I did in Bringsjord (1993}, let us let T denote
the length of time the Turing Test 1s played for; we can follow this notation here.
We can expand the key refation to take four arguments, and we can quantify over
intervals. So we have:

(TT) Ve VR Vtthe C — (Pass(c. h, bj,ﬂ-ﬂ then ¢ is as intelligent as human persons))
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Now (TT,) can be used to anchor an adversarial relationship between me as judge and
computer as competitor. That is. it is now under my control as to what length of time
to opt for, and what sort of human to selecl (= what class € to pick the hurpan from)
as my other mterlocutor. For reasons already cited, it would not be a particularly
clever strategy for me to request that /4 be instantiated to a Z-year-old, and that 7 be
set to one miinute. So, what would be an intelligent pick”? To that we now tum.

6.3 My Strategies

To qualily as a Turing Test-passer, T will require that the class C of humans against
which ¢ is matched be the union of a number of classes. Each of the following four
strategies (standardized tests of mental ability, tests for “irrationality”, requests that
certain paradoxes be solved, and tests for literary creativity) is associated with at
least one subclass within this vnion.

6.3.1 Standardized Tests as a First Hurdle

My first strategy would be to require the computer ¢ to excel on all established, stand-
ardized tests — tests of intellipence, creativity, spatial reasoning, and so on. This strat-
cgy refates to a form of Al invented by me and Bettina Schimanski; we reler to it as
Psychometric Al (Bringsjord and Schimanski, 2003; Bringsjord and Zenzen, 2003).
Together, the two of us are allempting to build a robol capable of reaching high per-
formance on alf standardized tests; this robot is PERI, who “lives” in the Rensselaer
AT and Reasoning L.ah. PERI is shown in Fig. 6.1. I have a pretty good idea of how
demanding it is to pass the hurdle of reaching such performance because of these
cflorts. In the present essay, I say but a few words about this challenge.

T would first insist the ¢ take a “broad”™ IQ test, on which it would need to score
as high as the best-performing humans in order to remain a candidate for passing
Turing Test. What could possibly be a more obvious strategy? After all, by (TT,},
the Turing Test is ahout intefligence, und we have many established broad tests of
intelligence. But what is meant by a “hroad” IQ) test? This question is best answered
by tuming to an example of a “narrow” intelligence test. The example of a narrow
[ test that | give here is onc that Betlina Schimanski and [ have built for an artifi-
cial agent to crack: Raven’s {1962) Progressive Matrices (RPM). An example of the
type of problem that appeats in RPM is shown in Fig. 6.2, which is taken from
Carpenter et al. (1990). The query in each RPM problem is implicit, and invariant:
viz., pick the option that preserves the vertical and horizontal patterns. Obviously,
the items in question do not relate to general (declarative) knowledge, common
scnse, or the ability to communicate in natural language.



Fig. .1 PERI working on the block design puzzle

Sampie (& Simple) RPM Problem

wEPR

NO =) ()

Fig. 6.2 A simple RPM problem “cracked” by @ Bringsjord-created intelligent agent
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An example of a broad intelligence test is the WAIS (Wechsler Adult
Intelligence Scale, available from Psychelogical Corporation), One of the subtests
on the WAIS is block design, in which test-takers most assemble cubes whose
sides have different colored patterns to make a larger pattern given as a goal state.
(Figure 6.1 shows PERT successfully completing a block design puzzle.} But the
WAIS alse contains some harder subtests. For example, there is a subitest in
which, in conversation, subjects are asked questions designed to determine
wheiher or not they can reason in “common-sense” fashion. For example, sub-
Jjects might be asked to explain why the tires on antomobiles are made of rubber,
instead of, say, wood. Another subtest on the WAILS, picture completion, requires
that coherent stories be assembled from snapshots of various situations. To out
knowledge, no present-day Al system can correctly answer arbitrary questions of
this sort, or solve these kinds of narrative-related problems. Hopefully this gives
you a tolerably ciear seuse of the distinction between “namow™ and “broad” ip
this context, and perhaps you also appreciate that it would be no small feat for a
computer to solve these sorts of problems. '

I would give the would-be Turing Test-passer not just intelligence tests, but, as
I said, gl established, standardized tests of mental ability. For example, [ would
subject ¢ to tests of creativity, These tests, in the context of building artificial
agents, are discussed by Bringsjord and Ferrucci (2000). On the assumption that a
would-be Turing Test-passer clears the first hurdle by matching brilliant humans on
all tests of mental ability, | move to the second.

6.3.2 Irrationality

In the next hurdle, T would pick as my class of humans those with college educa-
tions, but no advanced training in formal reasonming. I would give the computer ¢
problems like this one®:

Problem 1

1. If there is a king in the band, (hen there 1s an ace, or else if there is nol a king in
the hand, then there is an ace.

2. There 15 a king in the hand.

(iiven these prewmises, what can one infer?

Almost certainly your own verdict is this: One can infer thal there is an ace in
the hand. Your verdict seems correct, even perhaps obviously correct, and vet a little

*Problem 1 (or, actually, Tllusion 1) is [rom "How to make the impossible seem probable”
(Johnson-Laird and Savary, 1993). Varations are presented and discussed in “Roles and illusions:
a catical study of Rips’s” (Johnson-Laird, 1997a).
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logic suffices to show that not only are you wrong, but that in fact what you can
infer is that there isn’t an ace in the hand!’

To see this, note that “or else” is to be undersicod as exclusive disjunction,* so
{using obvions symbolization) the two premises become

(11 ((K—AWV(—K — APA-((K - A)A-K — A
27K

Figure 6.3 shows a proof in the standard first-order Fitch-style system ¥, con-
structed in HYPERPROOF (Barwise and Etchemendy, 1994}, that demonstrates
that from these two given one can correctly conclude - A.

UK AIVEK 2 ADA K 5 A)A (K3 A ¥ Given
K 7 ¥ Given
V¥ AElm
+ TautCon

= Assume
v Taut Con|
¥ AETim

Vv Assume

V¥ TautCon|
v AFTlim

+ VENm 3]

Fig. 6.3 A proof thal there is no ace in the hand in F

"You should not feel had about succumbing 1o Musion 1; after all, you have a lot uf company.
Johngon-Laird has recently reported that ;

“Omnly one person among the many distinguished cognitive scientists to whoin we have
given [[lasion 1) got the right answer; and we have observed it in public lectures - several
hundred individuals from Stockhobu lo Seattle have drawn it, and no one has ever offered
any other conclusion” (Johnson-laird, 1997b).

Time and time agatn, in puablic lectures, T have replicated Johnson-Laird's numbers - pre-
sented tn (Jobinson-Latrd and Savary, 1995) — among those not formally trained in logic,

‘Even when you make the exclusive disjunction explicit, the results are the same. Tor example,
you still have an iflusion if you use
llusion 1°

{17} If there 15 a king w the hand then there is an ace, or if there 15 not a king in the hand then
there is an ace, but nol both.
{27} There 15 & king in the hand.

Given (hese premises, what can vou infer?
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While psychologists of reasoning create problems like this in order to carry out
experiments on humans, AT researchers might be interested in programming computers
that generare such illusions. Indeed, this is exactly my inferest, and [ have elsewhere
discussed how it is that T came to work on an algorithm able to generate this problem:

Problem 2

3. The following three assertions are either all true or ail false:
» If Billy is happy, Doreen is happy
» [f Doreen is happy, Frank is as well
» [f Frank is happy. so is Emma

4. The following assertion is definitely trae: Billy is happy.

Can it be inferred from (3) and (4) that Emma is happy?

‘Most human subjects answer “Yes”, but get the problem wrong — because their
reasons for answering with an affirmative are incorrect. They say “Yes” because
they notice that since Billy is happy, if the three conditionals are true, one can
“chain” through them to arrive at the conclusion that Emma is happy. But this is
only part of the story, and the other part has been ignored: viz., that it could be that
all three conditionals are false. Some subjects realize that there are two cases to
consider (conditionals all true, conditionals all false), and because they belicve that
when the conditionals are all false one cannot prove that Emma is happy, they
respond with “No”, But this response is also wrong. The correct response is “Yes”,
because in both cases it can be proved that Emma iy happy. This can be shown
using propesitienal logic; the proof, once again constructed in HYPERPROOF, is
shown in Fig. 6.4. This proof establishes

[~(B— D), —~(D—F)}|-E

Nole that the trick is exploiting the mconsistency of the set {—(8 — 1)), (D — £}
in order to get a contradiction. Since everything follows from a contradiction, E can
then be derived.

What does all this have to do with the Turing Test? I would expect to unmask
many would-be Turing Test-passers with problems like these, for the simple reason
that a machine, ceferiy paribus, would not be fooled. That is, the machine might
well parse these problems correctly, and would then reason them out in accordance
with normatively correel structures from symbolic logic; that is, reason them out
essentially as shown in Figs. 6.4 and 6.3. In other words, the machine must be smart
enough to appear dull. Note that a computer smarl enough to meet this challenge
would presumably be capable of some form of meta-reasoning. To really test for
meta-reasoning [ would next see if my digital opponent can solve a paradox or two.
Suppose that “generic” paradox P is the dexivation of contraction @A — ¢ from st
@ of premises. I is unavoidable that, in trying to solve P, one must reason about
this reasoning; that is, it is unavoidable that the attempt to solve P involves meta-
reasoning. In addition, P may involve propositions that are themselves very capres-
sive, so that modeling them requires very sophisticated modes of representation and
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& ¥ Given
Mo ((HIb) — H(d) A (Hd) > HIM) A (HEE) = Hie)) v v Given
- (A(H@Y > HAN A ~(H > HIEY A 2HIF) > Hee))]
-« H(b) V Given
£= (H(b) = HId)) A (H(d) = HIE) A (HIE) = Hie) v Assume
- H(b) -> H(d) v ALTIm
-+ H(d) ¥ - Efim
- H(d) - HIF) i J AElim

H(f) ¥ = £lim
H{F} = Hig) v AEIm
Hie} Vv = Elim

(lH(bY -> H{dD A (D) > HIFD A =G — Hlel))  + Assume
—(H(B) > H{d) ¥ A Clith
H(b) A —H{d) ¥ Taut Con
{H{d) = H(f)) v AFlim
H(d} A =H() ¥ Taut Con

—H{e) v Assurie
H(d) A —Hd) ¥ Taut Con
Hie) ¥ = Intro
- He) ¥ VETim

Fig. 6.4 A proof that “Emmia 15 bappy™ in F

reasoning. Finally, many paradexes are infinitary in nature, which implies that
agents who would solve them must be able to, at least in some sense, “grasp” infini-
tary reasoning. All of this may scem rather vaguce to vou. Fortunately, I have
recently presented a paradox that makes my points concrete: this paradox is an
“infinitized” version of Yablo’s (1993) paradox. I presenl it now as an excerpt from

- “The mental eye defense of an infinitized version of Yablo's paradox™ (Bringsjord
and van Heuveln, 2003), in which a Ml discussion can be found.

6.3.3 A Paradox for a Computer to Tackle

The paradox runs as follows®;
Recall the familiar natural numbers N = {0,1,2...}. With each ne N associate a
sentence as follows, using a truth predicate, 1

*T specify an infinitary version of Yablo's paradox, expressed in the “background” logic that allows for
meta-proofs regarding infinitary logical systems hike £00 . This system is presented in encapsulated
fone in Mathernatical Logic {Ebbinghaus et al, 1984), from which the student interested in infinitary
lngic can move to Languages with Expressions of Infintte Length (Kaup, 1964), then to Model Theory
Sor Infinitary Logic (Keisler, 1971, and then Large Infinftary Languages (Dickmann, 1975).
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s(0) = Vk(k > 0— —T(s(k))
s(1) = Vk(k > |— —T(s(k)n
$(2) = Yk(k > 25 —T(s(k)))

5(3) = Vkk > 3 —T(s(6)))

Expressed with help from the infinitary system Lom,o, we can say that
s :k/}n — Festky, st :ﬁ}] — Tlafk)), 5(2) = ]:f\ — Trsik))..

Next, suppose that 7(s(0)). From this it follows immediately that
T(s(IAST(s(2))..., which in turn implies by conjunction elimination in 0,0
that —T(s(1)). But in addition, if T(s(0)) is truc, it follows again that —T{x({1})
A-T{(2Y). .., and bence that

—T(s2NA=T((3))---,

which implics that 7(s(1)). By reduction, we can infer —7{s(0)). The same indirect
proof can be given to show

—F{s(1)), =T {s(2)), T (5(3))- -
Hence we can infer by the w-rule

oD,
afin}

that
(%) A —T(s(k))

Hence -T{s(1h. =T(s(2)), --7(s(3))..., that is, T(s(0). But —T{s(D}) follows from
(") — contradiction.

T have serious doubts that a computer will ever be able to solvc a paradox like
this one. {Can you solve it? Qr s it a true paradox 7) But perhaps you are wonder-
ing what a solution would consist of. Well, one possible type of solution for 4
paradox P is (o provide a formal theory on which the premiscs in 2, @, are true,
but the contradiction cannot be derived. This kind of solution for the paradox
Ihave presented would be remarkable, because the formal theory will in some
sense subsume a logical system that in and of itself far exceeds what machines
can today (in any sense of the word) understand. It is hard to sce how even a
future machine would achieve this understanding.
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Ii I assume for the sake of argument that some computer does pass the Turing
Test with ' set to professional logicians and formal philosophers (a group up to the
challenge of solving paradoxes), T resorl to my final weapon: literary creativity,

6.3.4 Literary Creativity

The idea here is to see if the computer in the Turing Test is capable of producing
stories indistinguishable from these produced by accomplished authors of literary
fiction. This means that the class € of humans against which the computer ¢ is
matched includes the likes of John Updike, Tont Morrison, Mark Helprin, and so
on. T have refined this scenario into what T call the “short short story game”, or just
$°G for short. The idea is simple; 1t is summed ap in Fig. 6.5. The computer and
human both receive one relatively simple sentence from me, say: “Barnes kept the
image to himself, kept the horror locked away as best he could.” (For a much better
one, sec the “loaded” seatence shown in Fig. 6.5.5) Both human and machine must
now fashion a short short story of no more than 500 words. The machine’s cbjective,

“When Gregor woke, he
found that his atm was hard
and sknless, and whers hus
hand had heen, there was
now sotne knd of proke”

Human AT

Yig, 6.5 S3G;

“The actual opening is as follows:

As (regor Samsa awoke ope morming from uneasy dreams he found himself transformed
in his bed into a gigantic insect. He was lying on his hard, as it were armor-plated, back
and when he lifted his head a little he conid see a dome-like brown belly divided inte stiff
arched scgments on top of which the hed guilt could hardly keep in pesition and was about
to slide off completely. His numerous legs, which were pitifully thin compared to the rest
of his bulk, waved helplessly belore bis eyes. (Kafka, 194R)
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ol course, 1s to produce narative that leaves me in the dark as to whether it is
authored by mind or machine. For reasons explained in Artificial Intelligence and
Literary Creativity: Inside the Mind of Brutus, a Storytelling Machine (Bringsjord
and Ferrueci, 2000), T think it will be exceedingly ditficult for any compater to
match the likes of John Updike. Of course, at 500 words, it may be possible. As the
ultimate test, T would as judges allow word length to reach that of a Tull-length
novel (which would of course require that T increase T considerably).

Acknowledgment [ am indabted to my colleague Yingrui Yang, cocreator of mental metalogic
theory.
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