
Causation
Conditionals

Heterogeneity
Implementation

Conclusion

Bridget Copley
Structures Formelles du Langage

(Paris 8/CNRS)

If conditionals are causal,
causation is not

propositional
Linguistic Perspectives on Causation

Hebrew University of Jerusalem, 28-30 June 2017

1/30



Causation
Conditionals

Heterogeneity
Implementation

Conclusion

What do linguists need to know about causation?

Copley, Bridget, & Wolff, Phillip (2014). Theories of causation should
inform linguistic theory and vice versa. In Bridget Copley & Fabienne
Martin (eds.), Causation in grammatical structures (pp. 11–57), Oxford
Studies in Theoretical Linguistics. Oxford: Oxford University Press.
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What do linguists need to know about causation?

A division between theories of causation that is of interest to
linguists:

I Dependency theories seek to understand causation in terms of
dependencies between propositions

I Production theories seek to understand causation in terms of
energetic properties of events (force dynamics)
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What do linguists need to know about causation?

One kind of dependency theory: Lewis 1973

Lewis seeks to explain causation by relating the truth of the
proposition A causes B to the truth of the counterfactual
proposition If A hadn’t occurred, B wouldn’t have occurred.

4/30



Causation
Conditionals

Heterogeneity
Implementation

Conclusion

What do linguists need to know about causation?

Event-related/force-dynamic theories (see Copley, to appear for an
overview) do not look outside the event for any explanation of
causation. Rather, certain configurations of forces characterize
different causal relations.
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What do linguists need to know about causation?

Three nice things about forces:

I We seem to actually perceive forces (Robles-De-La-Torre &
Hayward 2000, Runeson & Frykholm 1983)

I Force interaction can be modeled with a vector calculus

I The ceteris paribus property - the outcome of a force only
occurs “all else being equal”
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What do linguists need to know about causation?

Formalization:

I Forces at interpretive level but atomic Davidsonian event
arguments at formal level (e.g. Gillian Ramchand, p.c.)

I True vectors: Zwarts & Winters 2000, Zwarts 2010,
Goldschmidt & Zwarts 2016

I Bleached vectors: van Lambalgen & Hamm 2008 (Trajectory),
Copley & Harley 2015 (force functions)
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What do linguists need to know about causation?

Copley & Wolff 2014: Several things key to the representation of
causation in language must be stipulatively added to propositional
dependency theories but come for free with the force-dynamic
theories:

I The importance of the directness/indirectness distinction
(Shibatani & Pardeshi 2002, Wolff 2003 . . .)

I The organization of argument structure (Langacker 1987,
Croft 1991, Levin & Rappaport 1995 . . .)

I Time in general, but especially the causally-derived temporal
relation, i.e., the temporal relation between causes and effects
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Case study: “Lean” English conditionals

Let’s consider the temporal relation between antecedent and
consequent in “lean” English conditionals without will or a modal.

Spoiler: this relation will turn out to look suspiciously like the
causally-derived temporal relation.

Since it does, I will argue that:

I Conditionals are causal (!) . . .

I The kind of causal they are is not propositional (!) but
event-related/force-dynamic
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Case study: “Lean” English conditionals

Eventives shift forward, statives don’t (at least not on their own)

(1) a. If it rains . . .
b. If Mary is here . . .

Consequent time depends on a time from the antecedent:

(2) a. #If it rains, I hereby pronounce the party started.
b. If Mary is here, I hereby pronounce the party started.

(3) a. #If it rains, why do you want to go out?
b. If Mary is here, why do you want to go out?
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Case study: “Lean” English conditionals

Generalization: the time of consequent event begins only at or
after the beginning of the time of the antecedent event.

(4) a. If I drop this cup it falls (#previously).
b. If I push this cup it moves (#previously).
c. If it rains, Juliet gets sick #(previously).
d. If Mary is here, Juliet gets sick #(previously).
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Case study: “Lean” English conditionals

But some things escape this generalization:

(5) Bare stative consequents can escape the generalization

a. If it rains, Juliet is sick.
b. If Mary is here, Juliet is sick.

(6) TAM consequents can escape the generalization

a. If this cup falls, I dropped it.
b. If this cup moves, I pushed it.
c. If it rains, Juliet has gotten sick/Juliet is getting

sick/got sick/will have gotten sick/is going to get sick
. . .
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The arguments of conditionals are heterogeneous

(7) a. If it rains (tomorrow) . . . bare eventive

b. If Mary gets sick (tomorrow) . . . bare eventive

c. If it is rainy (tomorrow). . . bare stative

d. If it’s raining/it rained/it has rained/it had rained/it
has been raining . . . TAM

(8) a. #It rains (tomorrow). bare eventive

b. #Juliet gets sick (tomorrow). bare eventive

c. It is rainy. bare stative

d. It’s raining/it rained/it has rained/it had rained/it has
been raining . . . TAM
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The arguments of conditionals are heterogeneous

(9) a. #If it’s true that it rains (tomorrow). . . bare eventive

b. #If it’s true that Juliet gets sick (tomorrow) . . . bare eventive

c. If it’s true that it’s rainy . . . bare stative

d. If it’s true that it’s raining/it rained/it has been
raining . . . TAM
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The arguments of conditionals are heterogeneous

The assertables

:
bare statives or anything with any TAM

The unassertable: bare eventives
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The arguments of conditionals are heterogeneous

Proposal:

I The assertables can be asserted and can be true or false
precisely because they are propositions.

I Bare eventives can’t be asserted or be true are false because
they are syntactically too small to be propositions (Chierchia
1985, Ramchand & Svenonius 2014). Instead they are mere
event descriptions.

I Let’s suppose that there is a type difference between
assertables as propositions/predicates of situations (type
〈s,t〉), and bare eventives as predicates of events (type 〈v,t〉).
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Implementation

Recall: conditionals with a bare eventive consequent showed the
causally-derived temporal relation, while those with an assertable
consequent escaped that generalization.

(10) a. If it rains/If Mary is here, Juliet gets sick
#(previously). bare eventives

b. If it rains, Juliet is sick. bare stative can escape generalization

c. If it rains, Mary’s spell last night succeeded.

TAM can escape generalization

When writing a denotation for conditionals, how do we make sense
of this fact, and how do we manage the two different types for
assertables and bare eventives?
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Implementation

I Option 0: Four different types for [[if]]c : type 〈vt, vt〉, type
〈st, st〉, and the mixed types 〈st, vt〉 and 〈vt, st〉.

I Option 1: Conditionals take predicates of situations: [[if]]c is
type 〈st, st〉. Bare eventives get type-shifted from predicates
of events to predicates of situations.

I Option 2: Conditionals take predicates of events: [[if]]c is type
〈vt, vt〉. Assertables get type-shifted from predicates of
situations to predicates of events.
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Option 1:

I Option 1 requires us to turn any predicate of events into a
predicate of situations (a proposition).

I But why then would an event predicate ever end up forward
shifted, if it gets turned into a situation predicate and
situation predicates are not shifted?

I And there’s no route through propositions to the
causally-derived temporal relation because propositional
theories of causation have to stipulate time.

I Also, it would force us to turn non-assertive speech acts
(questions, performatives) into propositions.

I Option 1
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Option 2:

I Option 2 requires us to turn any situation predicate into an
event predicate:

(11) AddC = λpstλe . e is an event of adding p to SCC

I Szabolcsi 1982, Krifka 2014: Speech acts “spawn” events.
E.g., assertion spawns a change of state event in which the
speaker becomes liable for the truth of the asserted
proposition. It is this event that we reify here.

I Direct access to the event, so no problems with
forward-shifting of eventives, causally-derived temporal
relation, non-assertive speech acts.

I Option 2
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So, conditionals take event predicates as arguments. But what
should we do with these event predicates?

The meaning of if has to involve events causing events. But will an
event-related/force dynamic causal story be able to account for the
modal meaning of conditionals?
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Yes, it will!

I Kratzer (e.g.) 1981, 1991, 2012 expresses the causal laws of
nature, the laws of society, and the laws of rational behavior
as propositions to form modal bases and ordering sources.

I But such laws can also be construed as force vectors, with (at
least) an abstract direction and a magnitude.

I “Inertia” or “normality” will come from the ceteris paribus
property of forces: the result only obtains if nothing external
to, and stronger than, the force intervenes to prevent the
result.

I Relative weighting of factors in the ordering source (e.g., laws
of society competing with circumstances) will come from the
possibility of vector summation to model force interaction.

22/30



Causation
Conditionals

Heterogeneity
Implementation

Conclusion

Yes, it will!

I Kratzer (e.g.) 1981, 1991, 2012 expresses the causal laws of
nature, the laws of society, and the laws of rational behavior
as propositions to form modal bases and ordering sources.

I But such laws can also be construed as force vectors, with (at
least) an abstract direction and a magnitude.

I “Inertia” or “normality” will come from the ceteris paribus
property of forces: the result only obtains if nothing external
to, and stronger than, the force intervenes to prevent the
result.

I Relative weighting of factors in the ordering source (e.g., laws
of society competing with circumstances) will come from the
possibility of vector summation to model force interaction.

22/30



Causation
Conditionals

Heterogeneity
Implementation

Conclusion

Yes, it will!

I Kratzer (e.g.) 1981, 1991, 2012 expresses the causal laws of
nature, the laws of society, and the laws of rational behavior
as propositions to form modal bases and ordering sources.

I But such laws can also be construed as force vectors, with (at
least) an abstract direction and a magnitude.

I “Inertia” or “normality” will come from the ceteris paribus
property of forces: the result only obtains if nothing external
to, and stronger than, the force intervenes to prevent the
result.

I Relative weighting of factors in the ordering source (e.g., laws
of society competing with circumstances) will come from the
possibility of vector summation to model force interaction.

22/30



Causation
Conditionals

Heterogeneity
Implementation

Conclusion

Yes, it will!

I Kratzer (e.g.) 1981, 1991, 2012 expresses the causal laws of
nature, the laws of society, and the laws of rational behavior
as propositions to form modal bases and ordering sources.

I But such laws can also be construed as force vectors, with (at
least) an abstract direction and a magnitude.

I “Inertia” or “normality” will come from the ceteris paribus
property of forces: the result only obtains if nothing external
to, and stronger than, the force intervenes to prevent the
result.

I Relative weighting of factors in the ordering source (e.g., laws
of society competing with circumstances) will come from the
possibility of vector summation to model force interaction.

22/30



Causation
Conditionals

Heterogeneity
Implementation

Conclusion

This is very handwavey for now. It’s because we are keeping event
arguments so we can’t build the ceteris paribus property or force
interaction into the formalism.

But, it shows us the possibility of defining a causal accessibility
relation between events or courses of events. And recall, it should
be possible to do this without recourse to propositions, since as we
saw in the first part we can characterize causation without recourse
to propositions.

A world on this view is a course of events with later events
“causally accessible” from earlier events.

No time to get into it here but we’re going to need to use causal accessibility twice for conditionals.
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(12) [[if]]c = λpvt λqvt .
all causally accessible courses of events from eC that
include an e’ such that p(e’)
are such that:
all causally accessible courses of events from e’ include an
e” such that q(e”)

When used with our type-shifter Add, assuming that Add events
are essentially instantaneous (Krifka 2014), the temporal relation
between antecedent and consequent will look like the
causally-derived temporal relation.

(13) AddC = λpstλe . e is an event of adding p to SCC
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Bare eventive antecedent, bare eventive consequent

(14) a. If I throw this cup in the air, it lands.
b. If I push this cup, it moves.

All causally accessible courses of events from eC that include an e’
such that [[I throw/push this cup]]c(e’)
are such that:
all causally accessible courses of events from e’ include an e” such
that [[it lands/moves]]c(e”)).
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Assertable antecedent, assertable consequent

(15) a. If you’re thirsty, there’s beer in the fridge.
b. If this creature has a heart, it has a liver.
c. If Mary was here yesterday, John had been here

earlier.

All causally accessible courses of events from eC that include an e’
such that Add(e’)([[you’re thirsty]]c)
are such that:
all causally accessible courses of events from e’ include an e” such
that Add(e”)([[there’s beer in the fridge]]c).

26/30



Causation
Conditionals

Heterogeneity
Implementation

Conclusion

Mixed conditionals: assertable antecedent, bare eventive
consequent

(16) If Mary is here, I leave.

All causally accessible courses of events from eC that include an e’
such that Add(e”)([[Mary is here]]c

are such that:
all causally accessible courses of events from e’ include an e” such
that [[I leave]]c(e”).
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Mixed conditionals: bare eventive antecedent, assertable
consequent

(17) If it rains, Mary’s spell last night succeeded.

All causally accessible courses of events from eC that include an e’
such that rain(e’)
are such that:
all causally accessible courses of events from e’ include an e” such
that Add(e”)([[Mary’s spell last night succeeded]]c).
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Other speech acts:

(18) a. If Mary is here, why do you want to go out?
b. If Mary is here, I hereby pronounce the party started.

All causally accessible courses of events from eC that include an e’
such that Add(e’)([[Mary is here]]c)
are such that:
all causally accessible courses of events from e’ include an e” such
that Question/Perform(e”)([[. . .]]c).
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I Theories of causation can understand causation in terms of
propositions or in terms of energetic properties of events
(force dynamics). Only the latter gives us the causally-derived
temporal relation for free.

I Under the appropriate theory, conditionals have the
causally-derived temporal relation.

I So conditionals must be causal (!), and the kind of causal
that they must be is not propositional (!) but event-related.

I Needed: a theory of “causally accessible course of events”.

I Force interaction and the ceteris paribus property to the
rescue, eventually? To be continued!
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