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Lexical causatives: Two puzzles

Puzzle 1: Directness Lexical causatives and periphrastic predicates with cause
are not semantically equivalent. The lexical causative entails the truth of the pe-
riphrastic, but not vice-versa (1).

(1) a. Sam killed Lee. |= Sam caused Lee to die.
b. Sam caused Lee to die. 2 Sam killed Lee.

The source of this difference is commonly ascribed to the lexical causative having
an additional prerequisite of direct causation, such that the causative relation holds
between a contiguous cause and effect, and no third event is allowed to intervene [3, 5,
inter alia]. But examples like (2) show that this is not empirically tenable.

(2) Opening bus lanes to motorcycles will redden the streets with cyclists’ blood.
[opening bus lanes > accidents increase > some cyclists die]

Puzzle 2: Causal selection
Given an operational automatic door, (3-a) is an acceptable lexical causative descrip-
tion while (3-b) is not.

(3) a. {John/the pushing the button/the button}B opened the door.
b. #ElectricityE opened the door.

Selectional parameters are in fact related to the entailment asymmetry in (1).

Background

The class of “causative constructions” are semantically distinguished set of linguistic
forms which encode a dependency between causes and effects with the following three
components:

1. a cause (c);

2. the effect of the cause (e); and

3. the dependency (D) between c and e:
[c] D [e] (expressing causal necessity or sufficiency)

However, Mill [9] (and many others since) have noted that causality itself is a more
complex notion, involving relations between potentially numerous causal factors. We
propose that binary relations between a singular C and E are, in fact, a tendency
only of linguistic expressions (cf. [4]). However, selectional parameters differ among
causative constructions. While the lexical causative restricts the selection of a singular
cause (3) from a set of necessary conditions, periphrastic cause does not.

(4) {John’s pushing the buttonB/the buttonB/JohnB/electricityE/the closed
circuitC} caused the door to open.

Main goal

Enrich the model theory to explain a) how particular causative constructions constrain
selection in different ways and b) how speakers select a singular causal subject from
a network of causal factors according to construction-specific parameters.

Structual Equation Models

Sufficient set 1

A Lock: =1 if door is locked; else =0

B Button: =1 if pressed; else =0

C Circuit: =1 if closed; else =0

D Door opens: =1 if opens; else =0

E Electricity: =1 if running; else =0

F Button =1 |= Circuit =1

G C =1 & E =1 & A =0

|= Door opens =1

Sufficient set 2

A’ Lock: =1 if door is locked; else =0

B’ Handle: =1 if handle is turned; else =0

D’ Handle =1 & Lock =0 |= Door opens =1

Tab. 1: Automatic door scenario
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Figure 1: Automatic opening
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Figure 2: Opening by handle
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Three main claims

I. Structural Equation Models (SEMs) for causal relations provide the neces-
sary background for licensing causal inferences reflected in language. Using the
SEM framework of [10], dependencies between states of affairs can be represented by a set of
propositions (variables) and truth values. Such structures allow us to identify both the set of
immediate causal ancestors for a proposition, as well as the nature of the direct dependencies.
A causal model captures speaker’s knowledge about the relationship between facts in the world,
and what is expected to result given that certain conditions has been fulfilled. This will form
the basis for licensing a speaker’s linguistic judgments (see Formal Machinery).

II. Causal sufficiency is a property of sets of conditions. Contrary to recent claims
that causal sufficiency holds between a single condition and an effect [1, 6, 8, 2], we argue for
basing sufficiency on sets of conditions which are individually necessary but only sufficient when
taken together (inspired by [7]).

III. Contrastive inference patterns exhibited by causative constructions in En-
glish like (1) can be precisely captured in relation to SEMs. In particular, the
lexical causative is sensitive to the notion of a completion event of a sufficient set.
A. Completion involves events taking place in time.
B. Completion also involves a sensitivity to event-related changes in the value of conditions.
Given that events have time in which the value of associated variables in the model can be
changed (0>1 or 1>0). Occurrence, for our purposes, will be defined in terms of change of
values of a variable within a SEM.

Denotations

(5) Periphrastic cause
∃Q∃e∃t∃S:suff(S)M,R = 1 & (Q ∈ SM & Q(e))

(6) Lexical causative
∃Q∃e∃t∃S:suff(S)M,R = 1 & (Q ∈ S)M & S(e) & τ (e) ⊆ t & ∀t′ < t∀e′ : τ (e′) ⊆
t′→ [¬Q(e′)]

Analysis

The formula in (5) captures the requirement that the subject of the verb cause will
be part of a condition which is characterized as a necessary condition, i.e. a member
of a sufficient set.
The formula in (6) amounts to a description of a completion event: a condition
Q is part of the set of conditions that constitutes a sufficient set. At the time t of
the event affecting the value of Q (i.e. prior to it, for all events, ¬Q), the model
determines that the occurrence of the effect must take place, as the sufficient set S
holds at the time of the event. Since prior to t the sufficient set S did not hold (since
Q is part of the sufficient set), the event at time t is the completion event.

Two puzzles explained

Puzzle 1: Directness We argue that lexical causatives do not require contiguity
between cause and effect at all. The intuition of direct causation arises (epiphe-
nomenally) from contrasting lexical causatives with periphrastic cause: the stronger
selection pattern of the former (5) may exclude more temporally distant conditions,
while the latter (6) admits any necessary condition. In cases of simple causal chains
like (2), any non-terminal node is a potential completion event of a sufficient set.
Thus, each condition in the chain (“opening bus lanes”, “accidents increase”) is avail-
able for selection as the subject.
Puzzle 2: Selection The lexical causative’s subject must correspond to a par-
ticipant in the completion event of a sufficient set, as in (3). However, judgements
for (3) reverse under a different context, e.g. button is depressed beginning at time
t-1, but a power outage prevents the door from opening until electricity is restored
at time t. In this context, Button does not complete a sufficient set, but Electricity
does.
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