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Motivation

Introduction

We are familiar with evaluations of the form:

• T ⊢ mp = 5.74”/a

• N ⊢ mp = 5.74”/a− 0.4311”/a

• R ⊢ mp = 5.74”/a− 0.08”/a

• So R is better than N, R is more confirmed by the facts than N, R is
more accurate than N, R has more verisimilitude than N etc.

Within usual approaches to confirmation, accuracy, verisimilitude etc. one
tries to define logical concepts that allow an evaluation of this kind.

But all of the common definitions seem to depend on the language the
compared theories are built of.
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The Problem of Language Dependence

Popper’s theory of verisimilitude

Karl R. Popper’s quantitative theory of verisimilitude:

Definition (cf. (Popper 1972), pp.334ff)

• Truth content: ctT ,T (X ) = 1− p(XT ,T )

• Falsity content: ctF ,T (X ) = 1− p(X |XT ,T )

• A measure: vsT (X ) = ctT ,T (X )− ctF ,T (X )

Problem:

Theorem (cf. (Tichý 1974), p.158)

For all X ,Y and T : if XF ,T ̸= ∅, YF ,T ̸= ∅ and p(X ) = p(Y ), then
vsT (X ) = vsT (Y ).
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The Problem of Language Dependence

Tichý’s critique of the probabilistic account

Pavel Tichý’s quantitative theory of (sheer counting) verisimilitude:

Definition (cf. (Tichý 1976) and (Miller 1976))

• Constituents: m(A) = |{X : there is a n such that X = ⟨n,∨⟩ ∈
dnf (A)}|+ 1

• Atomic errors: kT (A) =
m(A)−1∑

i=0
|{X : there is a n, y such that X =

⟨n+ i , y⟩ ∈ dnf (A) and ⟨n%|{Z : there is a o such that Z = ⟨o,&⟩ ∈
dnf (T )}|+ 1, y⟩ /∈ dnf (T )}|

• A measure: ∆T (A) =
kT (A)
m(A)
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The Problem of Language Dependence

Tichý’s critique of the probabilistic account

An example:

X dnf (X ) m(X ) kT (X ) ∆T (X )
T h & r & w 1 0 0

A h & r & w 1 1 1

B h & r & w 1 3 3
...

Note that:

• AF ,T ̸= ∅, BF ,T ̸= ∅
• p(A) = p(B) (constituents are mutually incompatible and

T ,A,B, . . . ,G are jointly exhaustive)

• And hence: vsT (A) = vsT (B)

• Although: ∆T (A) < ∆T (B)

• And that’s one reason why Popper’s quantitative theory of verisimili-
tude fails.
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The Problem of Language Dependence

David Miller’s critique of Tichý’s critique

Take another language (cf. Miller 1974, pp.175ff):
• m ↔ (h ↔ r)
• a ↔ (h ↔ w)

X dnf (X ) m(X ) kT ′(X ) ∆T ′(X )
T ′ h & m & a 1 0 0

A′ h & m & a 1 3 3

B ′ h & m & a 1 1 1

Note that:
• ∆T (B

′) < ∆T (A
′)

• Although: ∆T (A) < ∆T (B) and A, A′ and B, B ′ are synonymous or
equivalent theories inasmuch as they are intertranslatable:

• r ↔ (h ↔ m)
• w ↔ (h ↔ w)

So the ranking of theories depends on the language you choose for formu-
lating the theories.
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The Problem of Language Dependence

The problem of language dependence

Definition (cf. (Popper 1967), p.12 and (Kanger 1968))

Two theories X and Y are synonymous resp. equivalent resp. have a
common definitional extension iff there are X ′, Y ′, D1 and D2 such that:

• X ′ = even(X ) and Y ′ = odd(Y ) (where even and odd separate the
vocabulary of X and Y )

• D1 is a set of definitions of each non-logical expression of Y ′ in terms
of expressions of X ′

• D2 is a set of definitions of each non-logical expression of X ′ in terms
of expressions of Y ′

• Cn(X ′ ∪ D1) = Cn(Y ′ ∪ D2)

• (Cn(D1) = Cn(D2) . . . needed, although not mentioned in (Kanger
1968))

Example: The elementary theories of < and ≤ are equivalent.
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The Problem of Language Dependence

The problem of language dependence

Language dependence of relations:

Definition

A n-ary relation Rn of a theory T is language dependent iff there are
x1, . . . , xn and y1, . . . , yn such that

• x1, y1 and . . . and xn, yn are synonymous (whereby it is assumed that
there is an overall definitional extension for all of them)

• T ⊢ Rn(x1, . . . , xn)

• T ⊢ Rn(y1, . . . , yn)

Example:
A preorder of theories by ∆ of Tichý’s theory is language dependent.
etc.
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A Critique of the Synonymy Concept

Solutions to the problem

The ingredients of the problems put by Miller:

• A definition of synonymy amongst theories

• Unrestricted language construction

• Language dependence of many logical and methodological concepts

Offered solutions to the problem:

1 Restriction of the synonymy definition (cf. Tichý 1978)

2 Restriction of language construction (cf. Schurz 1997), (cf. Zwart 1995)

3 Acceptance of relativism (cf. Barnes 1991)

Miller accepts none of the solutions of this kind presented up to now (cf.
Miller 2006, chpt.11). In the following we will give some arguments among
the line of 1.

Language Dependence Redeflated 10 / 15



A Critique of the Synonymy Concept

First argument

Probability preservation:

1 If X and Y are synonymous resp. equivalent, then p(X ) = p(Y ).

2 According to Miller’s applied definition of ‘synonymy’ it is possible that
X and Y are synonymous, but p(X ) ̸= p(Y ).

3 Hence, Miller’s definition is too wide.

Take the weather example subjectively interpreted by an agent α (for a more
general discussion cf., e.g. (Niiniluoto 1987, chpt.13.2)):

• A = h & r & w

• A′ = h & m & a

• A and A′ are synonymous

• Since the definitions of the definitional extension are only expressions
of the meta-language, it is possible that: pα(A) ̸= pα(A

′).
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A Critique of the Synonymy Concept

Second argument

Miller’s applied definition of ‘synonymy’ is – as can be shown by some
examples – too wide.
Take, e.g., the weather language of Miller. Then it’s easy to show that, e.g., all A with m(A) = 1

are pairwise inter- and intratranslatable (i.e.: translatable within the same language) and by this

synonymous (cf. Schramm 1979):

h & r & w h & m & a
h & r & w h & m & a
h & r & w h & m & a
h & r & w h & m & a

h & r & w h & m & a

h & r & w h & m & a

h & r & w h & m & a

h & r & w h & m & a

But neither Cn({h & r & w}),Cn({h & r & w}) nor
Cn({h & r & w}),Cn({h & m & a}) seem to be intuit. synony-
mous.
Hence: Miller’s definition of ‘synonymy’ is too wide.
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A Critique of the Synonymy Concept

Third argument

Miller’s adequacy condition is by itself language dependent. Take the fol-
lowing example (where c , d and c ′, d ′ are synonymous theories):

• T : c ̸= d & ∀xP(x)
• T ′: c ′ ̸= d ′ & ∀xP ′(x) ↔ x ̸= c ′

• Def.: P(x) ↔ ((x = c ′ → ¬P ′(x)) & (x ̸= c ′ → P ′(x)))

• Def.: P ′(x) ↔ ((x = c → ¬P(x)) & (x ̸= c → P(x)))

• Def.: c = c ′, d = d ′

Then it follows (you may interpret P as ‘incomparable with the truth’):

• P of T (näıve sceptic) is not language dependent.

• P ′ of T ′ (reflecting sceptic) is language dependent.

Although T and T ′ are synonymous.

Hence: ‘. . . of . . . is language dependent’ of Miller’s theory (resp. ade-
quacy condition) is language dependent.
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A Critique of the Synonymy Concept

A restricted definition

The main problem seems to be:

• Given P1(x) (representing, e.g., ‘It’s raining on x .’) and

• P2(x) (representing, e.g., ‘The Dow Jones index increases on x .’),

• no one would accept P1(x) ↔ P2(x) as definition, i.e.: we wouldn’t
state P1(x) ↔ P2(x) to be true by definition.

A natural modification of Miller’s definition seems to be:

Definition

Two theories X and Y are synonymous w.r.t. an Interpretation I iff there
are X ′, Y ′, D1 and D2 such that: I (D1) = I (D2) = 1 and . . .
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A Critique of the Synonymy Concept

A restricted definition

One may define also an absolute concept of synonymity:

Definition

Two theories X and Y are synonymous iff there are X ′, Y ′, D1, D2 such
that for all I : I (D1) = I (D2) = 1 and . . .

But this concept coincides with logical equivalence:

Theorem

X and Y are synonymous iff X ⊢⊣ Y .

And of course all common theories of confirmation, verisimilitude etc. pre-
serve their ordering of theories under logical translation.

(And thereby satisfy, e.g., the principle of probability preservation amongst
synonymous theories.)
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