ANGELIKEA ERATZER

BLURRKRED CONDITIONALS®

L. What is the meaning of . . . then clauses? More than 2000 year ago, Philo
argued for what we now call materiad fnplication, And Chrysippos fought Tor
what we now call steicr fmplication. In modern tmes, G, Frege argued for
material implication again. And so did C. 1, Lewis for strict implication. Phila
and Chrysppos, Frepe and Lewis defended iliele idess, found Tollowers and
dlied.

Why could this happen? Do people differ in their interpretations of ssn-
tences inosuch & way that they can®t be reconciled? I'd betier be fair 1o Frege,
He diin’t aim at giving an analysis to §f . .. then clawses in natural language,
Consider his remarks conceming material implication: !

The Mbsughl expressed by ik comipoursd senbemoe

YIF 1 own a cock which has laid eggs today, thes the Codogne cathodral will
wallapse tomorrow moededng.”

i alir true, Somsone will perhaps my: “But here 1he ameceden! has po inner connoction
at all with the consequent.™ 1a my acosunt, koweser, | required mo such conmection omd
1 sk dkat 0N B, then A7 showld be understood wolely in teems of what | have said and
eapresied in the form “not (ined A) and 837, [0 must be adesiltted that this conooption
of a hypoibetical compourd Bought will a1 Tirst be thought strange. D6t my accous is
el deigned 1 kecp in wep with oodinary linguistic msage, which | generally 1o EBlurred
andl varmble For (ke purposes of logie.

But then, do scientists and ordinary people differ in their interpretations of
seftenats in a erucial way? Do our semantic milbes change fundamentally as
woon s we talk as scientiss?

In 1689, John Wallis showed how hypothetical judgements can be reduced
to categorical ones. And what he says aboutl categorical judgements might
lead ene to the conclusion that — as far as conditionals are concerned - the
differences between Philo and Chrysippos, and Frege and Lewis, shouldn™t
bother ws more than the simple fact that a word like everyvbody may some.
tirnes be uged for referring to @ small group of people and at other Limes for
talking about mankind as a whade,

2. Like Chiysippus, John Wallis believed that only those conditionals are
2m
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true which have the right kind of conneclion between their antecedent ans
consequent. Referring to conditionals and other compound propositions
(propositiomes compasifacy, he writes: ?

Vegsepee aut Falme cemsemddse wml proul consesso il gile aul pepesam Coeta el
apeecumrue Tuerdl verilas aut fxlsitas, partium separating consklcataum,

{They have o be padped tree or (ke acoading 1o whether that cuancatban is o
rectly ar falwly made, whatever (e trath or falsehood of ilbels constituents may b il
canidered o isolatios.)

In this definition, there is one word which is particularily vague and difficuli
to understand; Comrexio (conreciion),

I stespwize Fashlom, Wallis tries to get more explicit about 8, A conditianal
thit lse takes to e true B8 expressed by Uee following sentenoe:

51 5ol orilar, dics e,
{1 thie sun naes, it is day.)

We are told that in this conditionz], there is the right connection betwecn
antecedent and consequent. A conditional that lacks this connection B
expressed by the following example:

Sa Adenander 2t Floneo, fwm Bugephalus ¢ Equus,
1 Adesamder is 2 man, then Bucephalus i3 o horse,)

Although antecedent and consequent of this conditional ace both tree, it s
still [alse according to Johin Wallis:

Non emim indy aquilar Bucephalum exve Equum, s Alesanber it Bamas,
(The reason is that il does nod Dollow 1Bat Bucephalus is a hose o Alexander Is a
manb

Here, John Wallis shifted whateves waz Blureed in the mcanlng of Conexio
o 1 anither word: seqerifr (follows]), For 'Wallis, the word sequiifar doesn™t
mscan the same as fodows dogleally. Whenever he wants to talk about logecal
congaquence — for example when he discusses the valwlity of inferences =
he puts the adverh secessamo (recesarnily ) in fronl of the vedb sequifier.

We find sequiter with still other adverbs in the Institutio Logicae., For
example, when cavsal dependence is discussed. For Wallis, o causal dependence
beiween two propositions is based on a relatkon of natural or essential con-
sequence between ilvse two propesifions, that is on o relation of seqgrifer
rafuralifer or sequitur cfientiolifer. He illesirates this with the following
sembence:
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Uhuia Sl caviar, divs e,
[Sinsw the san rises, it is day.)

The proposition expaessed by this sentence is wrue if and only i it follows
‘maturally” or “esentially” that it is day from the fact thai the sup rises, Wallis
considers this causal relation to be something “more’ than the pure comse-
quence relation (rerds consequentia) which is required lor conditionals, What
this eveniually amounis to will never become quite clear. Wallis however
undertakes further efforts to elucidate the issue. He asks himself: What is the
denial of o conditional? What is the denial of the proposition expressed by
the following sentence?

Adewander, & Fortis sit, vinced,
I Alexander is baave, he will B wictoroas. )

The answer is: A conditional is denied by denyving the connection {eapulamn
negandi ), that is by denying the consequence relation between antecedent
and consequent (Comseguenis o Anfecedente sequelan), The denial of the
above sentence showld then be equivalent 1o

Mon sequilar esim, eum cerla viclumem csse, 5i Foetis sil.
e deses ot Folbow 1Bat b is certain o be viclorious o Be i baave, )

This seatence is in tum equivalent fo

Fwon podes], uf non vinces, erlamd Tortls we,
(It is prorable 1hat Be will nof be vicloriows, oven i be is brave,)

This suggests that John Wallis considers conditionals 1o be implicitely
madalized. In possble worlds terminology, the proposition expressed by the
above sentence would be true in 2 world iF and only if ithere is an (accessible)
possible world such that Alexander is brave but yet won't be victorious, This
is actually quite close to Wallls® final step in the reduction. For the undenied
‘Alexander” - sentence, this reduction would look as follows:

Every case where Alkesandder i b is a case wiheeee he will be va2tar ipes,
Wallis" owiginal example is;

i soll mplemde), divs ga.
ALT ik s shines, ol § day.)

which i reduced 1o the categorical siatement:
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Clmsid e qua ol splende] csl ot Guo daes 4L,
{ Every case where 1he pan shines is 3 case where i1 iz day. )

There is still & Iot of vaguensss in this peduction. What ace “all® cases? All
imaginable cases o all cases of a cerlain kind? Let us consider now what
John Wallis himsell says about the interpretation of guantifiers like olf, every,
R, et

i quidemn ipsee Usiversalslacs {utcumgue Hyperbolico profatas) saepepamers nihd
aliud significami, quam guos Ceivermalibes suppares moedo disisus, Uipaa cum &
oamamuni colloguio quotidie dasitue, B ammiies rotr esf, Memo boo [Eromd, Nemo
inficishirar, elc, (Gallis famdliaze iled) Towr Je mond, debi forle dred sul decem sant
ille dodur munduz), VT fale unqeare cownipdn, e Ao cowenisel Oaames, non aliod
imlelegendam eril guan Mergee aul Meuciedmi

This means roughly the following:

In colksgquial speech, words like alf, every or whode do not always cxpres
real universality butl only quasi-eniversality. Wallis gives the French example
ford fe eroerde (ot e orend in e original). This expresion may sometnes
refer 1o only three or ten persoms which constitute the whole world in this
particular contoxi. We find here the roods of whal was baptized o wiverse of
digcenrre by George Baole. The following passsge is taken fiom the Laws of

Thoughy -4

I every discourse, whelher of the mind cosversing with its own thoughls, or of i
individual in his saléscoiise wilh oihers, 1heie S an eoemied oF expicssed lindr wuibkin
which the subjects of its opemation are conlned, The modd uplenepsd discougse iy 1hag
in which the words we use are undersiood in the widest possble application, and [oe
e the limdls of dissoaies age oocyemndee Wil those of the universs ssell, Bt mosine
weully we confine carselves to a less spacious fickd. Sometizws, in discoarsing of men
wv imply (withisul expeeisisg the limitation]) ihat i Kol men oaly usder certas clroem:
siances and conditions that we speak, 32 of civilized men. or of men in the vigoar of life,
ai ol men eader eme othed conddidan of felslion Now, whateves mey be the exient of
e Cield wilthin which all the objects of oer discourse are found, that field may properly
b 1ermed the unsverse of disoanse,

A 1ot of contemporary work in semantics deals with the faci that the infer-
peetation of many expressions of natural language depend on a pacameter
that has 1o be fixed by the witerance contexi, 1 is parl of our knowledge of
the meaning of these expressions that we know which parameters have io be
fixed: the speaker for ere, the listener for you, the place of the ublerance For
diere and so on. Very often in our conversathons, thess parymeters aren”t Med
in & determinate way, As a resull, what we say is vague,
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What Walls and Boole observed, is that quantifiers are context-dependent
expresions, oo, and that the relevant parameter is 3 universe of discowrse,

Given Wallis® analysis of conditionals, this means that they should be
contextdependent in much the same way 28 quantifiers are and ihai their
interpretation should depend on a universe of “cases” which may vary from
Sitwation o stuation. The difference bevween Philo and Frege on one side
and between Chrysippos and Lewis on the otler side may then be seem not
2 a dilference in interpreting conditionals but rather as a difference in fixing
the open pammeter.

In modemn terms, Wallis” analysis amounts soughly Lo taking conditionals
to e variably modalized materal implications, The logical formaf i, | . ther
claneses would then be as Tollows:

Necesgarily (A 200)

The proposition expressed by an uiteranoee of a sentence of this form would
b true in the actual world i and only if the proposition expresed by  is
true in all those “acoessible’ worlds in which the proposition expressed by
A B true. I all possible worlds are accessble from the aciual world, ihen
the corresponding conditional is strict implication, In the degenerate case
{rejected by Wallis) where no other world but itself is accessible 1o the actual
waorld, the resulting conditional is material implication. And there are all sorts
of implications inbetween — possible candidates for providing 2 more or less
strong connection between antecedent and consequent,

We may wonder whether this analysis of conditionals is plausible according
tor meedern slandards. In the folbowing section, Il give a short illustration of
the kinds of abjections it would mest today.

L There is still quite a number of people defending material implication
a8 the mght interpretation for Indicanive if . .. thew clauses. For them, po
context-dependency affects their truth-conditions and their logical form s
drmpdy

ADCE
Ko implicit modalizason has t account for 3 connection between sntecedent
and comsequent, That sentences bike Frege's cock™senience and Wallis®
‘Bucephalus™sentence sound strange is attributed to independently motivated
pragematic principles. 11 would simply be inappropriate to witer thess sen.
tences, although what is sid by witering them is true. There is some discussion
about what these independently motvated principles are. One might be
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sceptical about them as Lewis is in [12]. My own qualms, however, concern
a different point: There are some types of if ... then lauses {incleding
indicative ones) that cant possibly be formalized by means of material
implication.
Consider the following sentences:
(1) If John has stolen the earrings, he must go to jail {in view of what
the law prowvides),
(2) I John has sioden the earvings, he has probably sold them 1o a
fricmd.
(3 If John had stolen the carrings, the dog wouldn't have barked.

Formalizing sentences (1) to (3) as

A 2 (mecessanly )

A 2 (preodarbly O)

A 2 {would )
respectively would fead 1o the absurdity that the comesponding comditionals
would all be true just in case John hasn't stoben the earrings. [ can’t see any
pragmils: principles that could save the analysis,

A formalization & la Wallis doesn™t fare much better, We would take the

mixidals b0 have wide scope over the whole sentence, thai is we would have
soanething like the following:

NMecesirnily
FProbably (d 20)
Wl

We would sssume that, accidentally, the modals crop up in the consequent,
il conditionals are explicitely modalized, And to these modals we would Bive
an inferpretation roughly along the following lines:

The proposition expressed by an ubterance of 3 sentence of the
form

(i wlew af what the Law provides) necessanly A

& true in 2 world w il and only if the proposition expressed by A
is true in all woolds compatible with what the Law provides in w.

The proposition expressed by an utterance of a semtence of the
farm

prodabli A

15 dree in o world w il and only if the propasition expressod by
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A B true in all those workds that are compatible with what i
congidened to be the normal course of events in w.

The proposition expressed by an ulterance of 3 senlence of he
farmy

waalehl A

15 tree in @ world wif and only if the proposition exprezied by 4
65 drue in all those worlds which are compatible with a certain sel
of ‘relevani’ facis of w,

These suggestions lead to many problems.

As for senfence (1), interpreting it a5 8 modalioed material implication,
leads to the wellknown paradoxes of deoniic kogic.® IF John breaks the
Law in stealing the earrings, then the analysis predicts that the conditional
expressed by (1) should be true vacuousdy,

Samilar paradoxes arise for (2), in case John's stealing the earrings is not
compatible with whai we consider to be the normal course of evenis.” And
as for (3), there is the difficulty of being mose specific aboui these “relevant’
facts. This is basically Goodman's problem of cotensble extra premises which
e bl o Beave wnsnlved ®

There is another difficully concerning all three Iypes of senlences: Forp
madalized material implications, the three inference patterms ol sirengthening
the antecedent”, “transtivity” and “contraposition’ are predicted to hold, Yet
it has often been pointed out that these inference patterns are nob valid for
deomtic conditonals, probability conditbonals and cownterfactuals,® As an
illustration of “strengihening the antecedent” consider the Following examples;

(1 If Juhn has stolen the earings and has she himgelf straightaway,
he must go 1o jail {in view of what the Law provides).

(2" IT John has steden the earrings and has destroyed them siraight-
away , he has probably sold therm 1o s Triend.

(3 IT John had stolen the earrings and had tessed the duosg, the dag
woaldn't have barked,

Lizven that the propositions expressed by (13, (2) o (1) are true we can™ infer
that the propositions expressed by (1), (27) and (3') respectively are true as
well,

Now this means that anyone who insists on inferpreding “ondinary” indica.
tive i ... Hhen-clauses in terms of modalized (or bare) material implications,
would have 1o concede thal sentences like (13, (2) on (3) would have to
be interpreted in 3 completely different fashion. This is an tindlegirahle
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conclugon, sinee §f ... then docsa™t smem to be ambiguous. Furthermeorne,
there is still @ non-rivial comanen core of inference pattemns that are valid For
hath types of conditionals."® Here is an example:

IfA, then £
A, thenm O

S ——

S0 A and 8, then £

IF A & e case, then & ought to be the case
I A s the case, then O ought (o be the case

LA anal & arell:e_q.m then £ ul.-rght o be the case

I A, then probably &
If A, then probably

SAC A and &, then probably

1T A were 1o be the case, then [ would be the cas:
IT A were (o be the case, then O would be the case

o ir'.l and & were to be the -ﬂ:h: then C would be the case

I think thai these considerations suggest that we should look Ter 3 uniform
analysis of condilionals that & fexibbe snough (o allow for differences, bud
that is aleo restrictive encugh to charclerice the comman core, This is what
I attempted in [10] and sonwe earlier papers. The analysis given there is
indebied 1o Wallis for stressing context-dependency and the intrinsic con-
nection between modals and conditionals. And | think it sves enough of his
insighis to let the Four old men sleep in peace,

NOTES

* Thas paper is a radical revisiom of an caglier vershon thal | weote whake beimg a researcher
in ke Sandefdorchungsbereich 99 a1 the Uniwersity of Constanee. sponsared by the
German Scienor Fouwndation.

! Feege |5]. page 4. The English translaison is taken from B StootholT (with minor
changex), Mind 62, 1963,

I Tha quate as well as the following ones (until fusther molioe) is from Wallis [13],
pages 1 3T The fransdatson i my own

¥ Walkiy [13], page §26.

4 Howle [2], page 42,

$ See Grice [7] or Jacksosn [9).
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¥ See Hanwon [B, van Frasssen [4].

T See also Lewis® trivality sesults in |12 Tor an objection of a neare gemesal kind.
B Gondnsan [6].

T Sew Lowis [10]), Adams [1].

19 See Burgew [2].
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