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1 Observable and theoretical terms

We begin with Carnap (and Ramsey):

Ramsey was puzzled by the fact that the theoretical terms—terms for the objects, properties,
forces, and events described in a theory—are not meaningful in the same way that observational
terms—“iron rod”, “hot”, and “red”—are meaningful. How, then, does a theoretical term acquire
meaning? Everyone agrees that it derives its meaning from the context of the theory [‘implicit
definition’ ]. “Gene” derives its meaning from genetic theory. “Electron” is interpreted by the
postulates of particle physics. But we are faced with many confusing, disturbing questions. How
can the empirical meaning of a theoretical term be determined? What does a given theory tell us
about the actual world? Does it describe the structure of the real world, or is it just an abstract,
artificial device for bringing order into the large mass of experiences in somewhat the same way that
a system of accounting makes it possible to keep orderly records of a firm’s financial dealings? Can
it be said that an electron “exists” in the same sense that an iron rod exists?

. . .

In seeking answers to these puzzling questions, Ramsey made a novel, startling suggestion. He
proposed that the combined system of theoretical and correspondence postulates of a theory be
replaced by what is today called the “Ramsey sentence of the theory”. In the Ramsey sentence,
which is equivalent to the theory’s postulates, theoretical terms do not occur at all. In other words,
the puzzling questions are neatly side-stepped by the elimination of the very terms about which the
questions are raised. (PFP, 1966, pp. 248-9)

T ′: all of the theoretical postulates of the theory (e.g. ‘F = ma’, ‘Potassium cations influence the osmotic
balance between cells in interstitial fluid.’)

C: all of the correspondence rules which link theoretical terms to observational terms (e.g. ‘If m > 1kg, then
the scales will tip’, ‘High osmolyte concentration in the body makes you thirsty.’)

Observational terms: Medium-sized dry goods? Sense-data? Also—importantly—the full resources of high-level
mathematics. Their interpretation is fixed (because we understand them).

Consider the total theory T ′ & C. Let’s call this theory T . Make all of the theoretical terms τ1, . . . τn used in
T explicit by writing T (τ1, . . . τn). T has observational consequences (thanks to C). The trick is to extract all
of them without getting into any sticky questions about the meanings of the theoretical terms.
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2 The Ramsey sentence and the Carnap sentence

Take T = T (τ1, . . . τn). Treat all theoretical terms as first-order; ‘has’ is an observational term.

Form the realization formula of T by replacing each T -term with the same variable: T (x1, . . . xn).

Any n-tuple of entities that satisfies the realization formula is a realization of T . The entities realize T .

The Ramsey sentence is just the claim that T is realized: ∃x1, . . . xnT (x1, . . . xn).

The Ramsey sentence has exactly same observational consequences as T ; i.e. it has as theorems exactly the
same sentences containing only observational terms as does T . (E.g. ‘If I drink some water, then I stop being
thirsty.’) But the Ramsey sentence entails no theoretical consequences—a fortiori no theoretical consequences
entailed by T—since it is not formulated in any theoretical vocabulary. (E.g. ‘If I drink some water, then
I increase the concentration of H2O in my body’, ‘Higher concentrations of H2O in the body lead to lower
concentrations of osmolytes’, ‘If my body has a low osmolyte concentration, then I am not thirsty.’) Therefore
the Ramsey sentence serves as a completely adequate observational surrogate for the original theory T .

But it is inconvenient to do without theoretical terms altogether. (Imagine the working life of the scientist.)
We have eliminated the theoretical terms, by showing how we can do without them. By why not instead view
this as a vindication of theoretical terms? (Cf. Lewis, HTDTT, pp. 78-79.)

The Ramsey sentence encapsulates all the factual/empirical/synthetic/descriptive content of T . The residue
is what implicitly defines T ’s terms: its linguistic/analytic/definitional “content”. This residue combines with
the Ramsey sentence to produce T in its full glory. It is encapsulated in the Carnap sentence.

The Carnap sentence says that if T is realized, then it is realized by τ1, . . . τn. It says: if anything realizes
T , then τ1, . . . τn does: (∃x1, . . . xnT (x1, . . . xn) ⊃ T (τ1, . . . τn)).

The Carnap sentence entails no observational sentences except logical truths. Its role is to interpret the
theoretical terms: “it does seem to do as much toward interpreting them as the postulate itself does. And
the Ramsey and Carnap sentences between them do exactly what the postulate does.” (HTDTT, p. 81) The
Carnap sentence provides the intensions of all the theoretical terms; the Ramsey sentence says: such objects
actually exist. If T is false, then the theoretical terms fail to refer.

3 But what do the variables range over?

Carnap (1956) was keen that there was no gap between the observational consequences of the theory being true
and the theory T itself being true. Therefore he allowed the first-order variables replacing τ1, . . . τn range over
whatever they need to in order to make the Ramsey sentence true. Thus Carnap allowed them to range over
mathematical objects whose mutual interrelations mirrored those posited by T .

Thus the theoretical terms don’t really refer at all: the entities they appear to denote are just constructs
for the sake of generating the correct correlations between observable data. This leads to the phenomenon of
‘partial interpretation’. (Beware: Carnap conceived of himself as being much more noncommittal than this.
The debate still rages.)
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4 Enter Lewis

Lewis (1966, 1970, 1972) wants to propose an alternative way of looking at the Ramsey sentence. For Lewis,
there ought not be any ontological distinction between “observable” and “theoretical” entities—just as well,
since those terms are hard to define in a canonical way.

But there is a salient distinction between terms of a new theory: T -terms;
and terms which we already understand: old terms, ordinary terms, original terms, other terms: O-terms.

An O-term can have any epistemic origin and priority you please. It can belong to any semantic
or syntactic category you please. Any old term can be an O-term, provided we have somehow
come to understand it. And by “understand” I mean “understand”—not “know how to analyze.”
. . . [Contra Carnap,] Theoretical entities are not entities of a special category, but entities we know
of (at present) in a special way. (HTDTT, p. 79)

However, Carnap got it right that the way we refer using terms in a new theory is different from the way we
refer using familiar terms. This is enough to warrant the Ramsey sentence approach, though with a change in
semantics (i.e. what the variables range over).

For Lewis, pinning down entities using a theory is like trying, as a police detective, to identify a suspect.

We are assembled in the drawing room of the country house; the detective reconstructs the crime.
That is, he proposes a theory designed to be the best explanation of phenomena we have observed:
the death of Mr. Body, the blood on the wallpaper, the silence of the dog in the night, the clock
seventeen minutes fast, and so on. He launches into his story:

X,Y and Z conspired to murder Mr. Body. Seventeen years ago, in the gold fields of
Uganda, X was Body’s partner . . . Last week, Y and Z conferred in a bar in Reading
. . . Tuesday night at 11:17, Y went to the attic and set a time bomb . . . Seventeen minutes
later, X met Z in the billiard room and gave him the lead pipe . . . Just when the bomb
went off in the attic, X fired three shots into the study through the French windows . . .

And so it goes: a long story. (P&TI, pp. 249-250)

We should think of the entities corresponding to the T -terms as out there, somewhere, just like X,Y and Z.
We just need sufficient detail in our theory to pick them out.

5 Unique/failed/multiple realization

Lewis’s realist shift warrants a readjustment to the factual/linguistic divide in T . There are three cases to
consider.

1. T is uniquely realized. Carnap’s account gets it right: the Ramsey sentence is true; the Carnap sentence
determines unique referents for τ1, . . . τn.
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2. T is not realized at all. We must distinguish two sub-cases:

(a) In which T is nearly realized. We may want to say that a certain n-tuple comes near, or near enough,
to realizing T . But this case can be covered by considering the term-introducing theory to be some
logically weaker theory T ′, which is implied by T , and which is realized. T ′ may be a very long
disjunction, including T as a disjunct.

(b) In which T is nowhere near being realized. The Carnap sentence says nothing about the referents of
T . Yet, e.g. we know what phlogiston is supposed to be, or what it would be were it to exist, yet we
also know that it doesn’t exist. So Carnap’s approach seems overly modest. ((But even on Carnap’s
account we know the referents in other possible worlds.))

3. T is multiply realized. Carnap’s account gets it wrong:

In this case, the Carnap sentence tells us that the T-terms name the components of some
realization or other. But it does not tell us which; and there seems to be no nonarbitrary way
to choose one of the realizations. So either the T-terms do not name anything, or they name
the components of an arbitrarily chosen one of the realizations of T. Either of these alternatives
concedes too much to the instrumentalist view of a theory as a mere formal abacus. Neither
does justice to our naive impression that we understand the theoretical terms of a true theory,
and without making any arbitrary choice among realizations. We should not accept Carnap’s
treatment in this case if we can help it. Can we? (HTDTT, p. 83)

Unique realization is preferable to multiple realization, and it is not an unrealistically strict hope. There-
fore we ought to say that multiply realized theories have denotation-less T -terms.

Parenthetical remarks (cf. HTDTT, pp. 83-4):

• “I am not claiming that there is only one way in which a given theory could be realized; just that we
can reasonably hope that there is only one way in which it is realized.” I.e., multiple realizability is still
allowed over possible worlds, just not within a world. In fact, the T -terms are likely not to be rigid
designators (“logically determinate names”).

• The O-terms—whose interpretations are fixed—are miscellaneous; specifically they are not confined to be
observational. Multiple realizability is therefore not a forlorn hope.

• It is not necessary for unique realization that we establish every fact about the T -term’s referents, just
enough of them. Therefore there is room for us to discover more about them.

6 A new factual/linguistic divide

The Carnap sentence is replaced by three meaning postulates, which together say that T is uniquely realized
iff it is realized by τ1, . . . τn:
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1. If T is uniquely realized, then it is uniquely realized by τ1, . . . τn:
(∃y1, . . . yn∀x1, . . . xn (T (x1, . . . xn) ≡ (y1 = x1 & . . . yn = xn)) ⊃ T (τ1, . . . τn))

2. If T is not realized at all, then τ1, . . . τn don’t refer:
(¬∃x1, . . . xnT (x1, . . . xn) ⊃ (¬∃x x = τ1 & . . . ¬∃x x = τn))

3. If T is multiply realized, then τ1, . . . τn don’t refer:
(∃x1, . . . xnT (x1, . . . xn) &
¬∃y1, . . . yn∀x1, . . . xn (T (x1, . . . xn) ≡ (y1 = x1 & . . . yn = xn))) ⊃ (¬∃x x = τ1 & . . . ¬∃x x = τn).

The Ramsey sentence is replaced by a claim that says that T is uniquely realized (the expanded postulate of T ):
∃y1, . . . yn∀x1, . . . xn (T (x1, . . . xn) ≡ (y1 = x1 & . . . yn = xn)).

7 Explicit definitions for the T -terms

Given that Lewis’s modification ensures unique realization, we can provide explicit definitions of the T -terms:

τ1 =df

ιy1∃y2, . . . yn∀x1, . . . xn (T (x1, . . . xn) ≡ (y1 = x1 & . . . yn = xn)),
. . .
τn =df

ιyn∃y1, . . . yn−1∀x1, . . . xn (T (x1, . . . xn) ≡ (y1 = x1 & . . . yn = xn)).

The suggested replacement for the Ramsey sentence is logically equivalent to T (τ1, . . . τn), where each τi is
replaced by its explicit definition above.

8 An example: mind and body

Let T be a “common sense theory” of mental states, a catalogue of platitudes about belief, desire, etc., connected
those mental states to public situations and behavioural dispositions, whose descriptions we take to be the O-
terms. Our T -terms will be the terms referring to the mental states.

In Carnap’s scheme, T ’s Ramsey sentence just asserts causal connections between situations and behaviour.
The mental states, defined by the Carnap sentence, are constructed only inasmuch as this requires. In particular,
there is no more to discover about them. This is logical behaviourism.

In Lewis’s scheme, the expanded postulate of T asserts the existence of inner states which fulfil the roles of
appropriately mediating the connections between situations and behaviour. The meaning postulates determine,
in each world, exactly which states these are (and T may fall way short of giving necessary and sufficient
conditions for them). The existence of such states is a fact beyond the situation-behaviour correlations; and it
is a further fact which states they may happen to be. This is analytical functionalism.
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9 Derived bridge laws for T

Suppose we have some theory T which is reduced by another theory T ∗, i.e. T ∗,Σ ` T . (It is more common
that T ∗ partially reduces T , and partially falsifies T .)

O∗-term =df O-term or T ∗-term

Suppose that T ∗ ` T (ρ1, . . . ρn), where ρ1, . . . ρn are all O∗-terms (including, possibly, definite descriptions
constructed using other O∗-terms). T (ρ1, . . . ρn) is called the reduction premise for T (HTDTT) or the weak
reduction premise for T (P&TI).

The original postulate T follows from the reduction premise plus the bridge laws: ρ1 = τ1, . . . ρn = τn.

Also, the bridge laws follow from the reduction premise together with the postulate of T and the functional
definitions of the τ1, . . . τn.

A traditional view is that the bridge laws are separate, empirical hypotheses. In that case one may choose
whether to posit T ∗ and bridge laws to derive T , or else to posit T ∗ alone, in which case we will have to posit
T separately.

But Lewis considers the case in which T ∗ has as theorems definitionally expanded bridge laws:

ρ1 =df

ιy1∃y2, . . . yn∀x1, . . . xn (T (x1, . . . xn) ≡ (y1 = x1 & . . . yn = xn)), etc.

Unlike the case for the original bridge laws, the definitionally expanded bridge laws contain only T ∗-terms,
so there is no issue of vocabulary preventing the laws being theorems of T ∗. But in that case it follows as a
matter of logic (Leibniz’s Law) that τ1 = ρ1, etc. So there is no choice in the matter: T ∗ reduces T , without
the need for empirical hypotheses.

The definitionally expanded bridge laws are also tautologically entailed by the auxiliary reduction premise for
T ∗, which says that only ρ1, . . . ρn realize T , if anything does. (The reduction premise plus the auxiliary
reduction premise (HTDTT) is also called the strong reduction premise (P&TI).) The reduction premise and
auxiliary reduction premise together entails that ρ1, . . . ρn uniquely realize T ; they together entail the functional
definitions of the ρi as realizers of T . It is no surprise that this, together with the explicit definitions of τ1, . . . τn,
imply both T and the bridge laws.

Examples:

1. T is a functional account of a machine’s internal states, T ∗ is a complete account of the internal mechanics
of the machine. If T ∗ does not falsify T , then T ∗ entails the reduction premise for T . If T ∗ leaves no
room for more than one realization of T , then, since T ∗ is a complete account of the machine, T ∗ entails
the auxiliary reduction premise for T . Thus, T ∗, plus the functional definitions of the T -terms, together
entail the bridge laws.

2. T is the “common sense theory” of mental states, T ∗ is a complete physics (perhaps not just of the brain’s
neuro-physiology, but the entire universe). We suppose that T ∗ says (contra Eliminative Materialism)
that there are physical states which realize the roles described by T . Moreover, suppose that T ∗ says that
there is only one set of physical states which typically (i.e. for most times, for most brains) realizes the
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roles described by T . Then T ∗ entails mind-body identity claims. See also ‘An Argument for the Identity
Theory’ (1966) and ‘Psychophysical and Theoretical Identifications’ (1972).

10 Later revisions of T

“If T is . . . partially reduced and partially falsified, or revised for any other reason, do the T -terms retain their
meanings?” (p. 94)

As T is corrected, the meanings of the T -terms gradually change their meanings. “But these are very peculiar
changes of meaning—so peculiar that this position seems to change the meaning of ‘change the meaning of’.”
(HTDTT, p. 94) We might instead prefer to say that the T -terms name the nearest near-realization of the
original T . Then so long as the corrections are not too extreme, the T -terms may denote, and we can make
sense of the idea that adjustments to T involve learning more about the objects thus denoted. This is Causal
descriptivism.
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