


Suppose, next, that A is realized in B, in the sense of (T1). Is A caused by B? Consider a stack realized in an array. Is the
stack caused by the array? This is a strange way to express it, but not a bad way: A real stack was caused to be by a real array.
But it is an abstract stack that is realized in the arrav. And similarly for the Mona Lisa and the American flag. Thus, let us add
10 (T1),

(T2) If an Abstraction A is realized in B, then a real A is caused by B.
Moreover, .
(T3) If an Abstraction A is realized in B, then real A is B “under a description” (or, “in a certain guise”).

Is this being fair to Searle? Is his notion of realization the same as the notion of implementation, as captured by (T1){T3)?
There is evidence to suggest that it is. Here, 1 shall merely note that (T1) is consistent with Searle’s claim that “mental phenomena
cannot be reduced to something else or eliminated by . . . re-definition” (Searle 1983: 262), as long as by ‘mental phenomena’ we
understand something abstract. For to implement an Abstraction is not to reduce it to something (because of the only partial over-
lap of properties) nor is it to eliminate it (for the same reason, as well as because of the possibility of distinct implementations). 1
would suggest that “implementationism” might prove to be a more fruitful, less constraining viewpoint in the philosophy of sci-
ence than reductionism has been.

Before pushing on, let me remind you of my purpose. Searle argues that a computer running the Chinese program does not
understand Chinese, because only human brains can thus understand. Understanding, even if describable in a computer program,
is biological; hence, an electronic computer cannot understand. On the other hand, I am arguing that there can be an abstract
notion of understanding—a functional notion, in fact, a computational one-—that can be implemented in computers as well as in
human brains; hence, both can understand. I gain my leverage over Searle by making a distinction that is implicit in his theory,
but that he fails to make. Just as an array that implements a stack does not do so in the way that a linked list does, so a com-
puter that implements the understanding of Chinese need not do so in preciselv the way that a human does. Nevertheless, they
both understand.

The distinction that Searle does not make explicit can be discerned in the following passage:

[Mlental states are as real as any other biological phenomena, as real as lactation, photosynthesis, mitosis, or digestion.
Like these other phenomena, mental states are caused by biological phenomena and in turn cause other biological
phenomena. (Searle 1983: 264; my italics.)

The use of ‘other’, here, perhaps begs the question. But it also suggests that by ‘mental states’ Searle means implementations of
abstract mental stutes 1 shall refer to these as implemented mental states.

We are now in a position to see where Searle is led astray. It is simply false to say, as Searle does, that one kind of thing,
“mental states[,] are both caused by operations of the brain and realized in the structure of the brain” (Searle 1983: 265). Rather, it
is one thing an implemented nental state —that is caused by the opemtlons of the brain, and it is something else altogether—an
abstract mental state  that is realized in the structure of the brain.

FFor example, a “liquid”, considered as an Abstraction, can be realized (implemented) in a collection of molecules. But what
that collection causes is actual (or implemented) liquidity. Similarly, the Abstraction, “liquid-properties-of -water”, can be realized
(implemented) in different collections of water molecules, but the actual liquid properties of (some particular sample of ) water
are caused by different actual behaviors. Moreover, the Abstraction, “liquid” (simpliciter) can certainly be realized (implemented)
in different collections of molecules (water molecules, alcohol molecules, etc.), and the actual liquidity of these molecules is caused
by different actual behaviors; vet all are liquids, not because of the causal relationship, but because of the realizability relation-
ship.

So, 100, the Abstraction, “understanding” can be realized (implemented) in both humans and computers; actual understand-
ing can be caused by both humans and computers; but, because of the realizability relationship, both are understanding.
5. THE RELATIONSHIPS BETWEEN CAUSATION AND REALIZATION.

In an analogy, Searle (1983: 269) offers an analysis of a combustion engine (see Figure 1), consisting of high-level
phenomena causing other high level phenomena, each of which is both caused by and realized in corresponding low-level
phenomena, one causing the other. respectively, as in Figure 2.

But Searle’s diagram (Fig. 1) is not detailed enough; the complexity hinted at in (T3) needs to be made explicit. Searle’s
diagram should be augmented by a mid level analysis, as in Figure 3. More dlstmctlons appear in Figure 3 than may actually be
needed; we can, however, distinguish the following:

- a certain kind of relationship (causal, according to Searle)—call it “causation-1"—between the low-level phenomena and the
mid-level phenomena;

— a certain (arguably distinct) kind of causal relationship—call it “causation-2"—between low-level phenomena;

— a certain Kind of causal relationship—call it “causation-3"—between mid-level phenomena, paralleling (and possibly dis-
tinct from) causation-2;

- a certain Kind of relationship (arguably causal)—call it “causation 4”-—between high level phenomena, paralleling (and pos
sibly distinct from) causation-1 and causation 2;

— a certain Kind of relationship—call it “R” —between mid and high-level phenomena; and
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— the relationship of realization (or implementation) between low- and high-level phenomena.
How are causation-1, causation-2, causation-3, and causation-4 related, and what is R? Searle, we have seen, conflates the several
causations. Instead, as the second stage of my theory, I propose the following:

e R is the relation of being an instance of.

— There are several possibilities for causation-1. The simplest, perhaps, is to define it in terms of realization and R-inverse.
Another is to take it as what Jaegwon Kim has called “Cambridge dependency”—the sort of “non-causal causation”
involved when a sibling’s marriage “causes” you to become an in-law. I favor a third interpretation: Castaneda’s relation
of consubstantiation (cf. Castaneda 1972: 13ff, 1975: 145f)—a relation, somewhat like co-referentiality, holding between
intensional entities. In any case, causation-1 is not a kind of causation at all.

- causation-2 is ordinary, physical causation; and

—— causation-3 is definable in terms of causation-1 and causation-2.

Thus, I propose that when a low-level device realizes (implements) a high-level Abstraction, it produces a mid-level phenomenon.
A general theory of the relationships of causation (Searlean and otherwise), realization (or implementation), and low-, mid-, and
high-level phenomena is presented in Figure 4.

We can now apply these distinctions to the Chinese-Room thought experiment. Machine understanding is, indeed, under-
standing, just as human understanding is: They are both instances of the more abstract (functional or computational) characteriza-
tion of understanding. Machine understanding is caused-1 by a computer (or computer program) in which abstract understanding
is realized; that is, machine understanding is an instance of abstract understanding, which is realized in a computer.

6. ON THE BIOLOGICAL CHARACTER OF INTENTIONALITY.

This way of looking at the issues clarifies the “biological naturalism” (Searle 1983: 264) that underlies Searle’s claim that
non-biological computers cannot exhibit intentionality on the grounds that intentionality is biological.

But why must intentionality be biological? Because, according to Searle, only biological systems have the requisite causal
properties to produce intentionality. What are these causal properties? Those that are “causally capable of producing perception,
action, understanding, learning, and other intentional phenomena (Searle 1980: 422; my italics). This is nothing if not circular.
Moreover, to implement an abstract data type, it is only necessary to have the (physicallv) realizable properues of the abstract
data type. (E.g., for an array to implement a stack, it is sufficient that it can store data and have a “top”; i1t need not be infinite.)
And Searle has offered us no reason to think that intentionality, abstractly conceived, could not be implemented in « heer can and
windmill device.

But most importantly, the theory presented here shows that “the requisite causal powers” means causation 1, which is not
real causation at all. The requisite causal powers, then, are simply the ability to realize a species of an Abstraction (or to be con-
substantiated with an instance of an Abstraction). The present theory makes it clear that “causality” is a red herring. Only real-
izability (and perhaps consubstantiation) counts.

7. CONCLUSION.

The relationship between an Abstraction and its implementations underlies machine understanding of natural language
(and of Al in general). It is unlike the more familiar relationship between species and individuals (or universals and particulars).
Nor is it the case that implementations are “reductions” of Abstractions. Thus, there is no need to advocate a reduction of the men-
tal to the biological, eliminative or otherwise. Rather, the mental is implementable in the biological, as well as in the digital-
electronic. Implementability is a notion worth further studyv.
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