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Abstract

The kinds of entities that can be described as causing an event depend, in
part, on the language one speaks. Whereas in English and Chinese it is pos-
sible to say The knife cut the bread or The key opened the door, in Korean
and many other languages, such sentences sound very odd. According to the
initiator hypothesis, languages fall into two major groups with respect to
possible external arguments in causal expressions: those that require that
the causer be capable of generating its own energy and those that require
only that the causer participate in the causal chain leading up to a particu-
lar result. In support of this hypothesis, we show that ability to self-energize
has a larger impact on acceptability ratings in Korean than in either English
or Chinese (Exp. 1). We also show that restrictions on possible causers
extend to the semantics of possible causes in the descriptions of animations
depicting causal chains ( Exp. 2). Finally, we show that cross-linguistic dif-
ferences in the linguistic coding of causers may have consequences for the
way people conceptualize animations of causal chains in terms of number
of events (Exp. 3). Implications for the representation of verb meaning
and the semantics of external arguments in other languages are discussed.
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1. Introduction

Languages differ with respect to which aspects of an event are encoded in
their grammar. In this paper we look at the implications of this selectivity
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for the linguistic coding and individuation of causal events. We will argue
that while the meanings of various causal verbs might be much the same
across languages, the constraints imposed on their meanings by the sur-
rounding grammatical structures differ; in particular, languages can vary
in the constraints they impose on the external arguments of a causal verb,
which then affect how those verbs are used.

The central phenomenon of interest is illustrated by the sentences in
(1). In English, all of the sentences in (1) are acceptable descriptions of
causal events. However, as we will see, in many languages, only la is
acceptable, while 1b and Ic are bad (Alexiadou and Schéfer 2006; Folli
and Harley 2007; Guilfoyle 2000; Levin 2005; Van Voorst 1996). In other
words, in some languages, simple objects like knives and keys cannot be
described as causers. If you ask a German speaker, for example, whether
a knife can cut bread, they might point out that knives do not have “arms
and legs that would enable them to do this,” as one of our language
consultants told us (see Wolff et al. in press).

(1) a. The boy broke the window.
b. The knife cut the bread.
c. The key opened the door.

In this paper, we attempt to identify the semantic constraints on causer
arguments within English and across languages, and then discuss the
consequences of these constraints for language and cognition. In Experi-
ment 1, we demonstrate systematic differences across languages with re-
spect to the range of acceptable external arguments, specifically, English
and Chinese allow a greater range of entities in the external argument
position than does Korean. In Experiment 2, we show that the hypo-
thesized differences extend to English, Chinese, and Korean speakers’
descriptions of animated causal events. Finally, in Experiment 3, we
show that differences in constraints on external arguments are associated
with differences in how speakers of different languages individuate causal
chains into events.

1.1.  External arguments and causers in English

We are interested in the characteristics of entities that make good external
arguments, or causers, in sentences that describe causal relationships.!

1. This is important because the criteria that license external arguments in causal sentences
may differ from the criteria that license external arguments in sentences describing non-
causal relationships (Grimm 2007). For example, while the sentence The fork moved
the potato sounds odd, the sentence The fork stabbed the potato sounds fine; the first
sentence describes a causal relationship while the latter does not.
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External arguments are typically associated with the semantic roles of
“agent”, “instrument” or “theme” (Radford 1988). The concept of an
external argument is defined in various approaches to grammar in con-
figural terms. For example, in the sentences Alison petted the guinea pig
the second argument of the verb, guinea pig, is positioned inside the verb
phrase while the first argument, Alison, is positioned outside the verb
phrase, and hence is referred to as an external argument (Radford 1997).
In generative grammar, the external arguments are effectively coextensive
with the grammatical relation subject (Van Valin and LaPolla 1997). In
this paper, however, we focus on external arguments rather than subjects
because the behavioral and coding properties of “‘subjects’ vary consider-
ably across languages (Van Valin and LaPolla 1997). Indeed, as argued
by LaPolla (1993, 2009), Mandarin Chinese may completely lack the
grammatical category of subject. We focus on the notion of external argu-
ment because it offers a more universal, language-neutral category of
analysis, and we are especially interested in the range of possible causers
across languages. Our claim will be that languages differ in the range of
types of semantic roles that can appear in the external argument position.

1.2.  Expressing causation in English

Causation can be expressed in a variety of ways in English and in other
languages (for a review, see Wollff et al. 2005). One such way is by means
of a lexical causative. A lexical causative (e.g. open, break, melt) expresses
a causal relation in a single clause and includes a causer, causee, and a
change of state. In the lexical causative in (2a), Alison (the causer) causes
the door (the causee) to become open (change of state).

(2) a. Alison opened the door. (lexical causative)
b. Alison caused Nathaniel to open the door. (periphrastic causative)
c. Alison caused the key to open the door. (periphrastic causative)

Another way to describe causal relationships is with a periphrastic
causative. Periphrastic causatives express causal relationships (broadly
construed) with two verbs, one each associated with the cause and the
result (Baron 1977; Radford 1988; Shibatani 1976; Wolff 2003; Wolff
et al. 2005). For example, in the sentences in (4b, c), the matrix verb,
caused, expresses the notion of CAUSE while the embedded verb, open,
expresses a particular end state or result. Periphrastic causatives are typi-
cally analyzed as composed of two clauses, a main clause and an em-
bedded clause (Radford 1988). Such an analysis is not straightforward
since it may at first glance appear as if the embedded clauses in (2b) and
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(2¢) lack subjects. Indeed, in most syntactic analyses of the sentences in
(2b) and (2c), the NPs immediately following the matrix verb (Nathaniel,
the key) function as the objects of the matrix verbs. The assumption, then,
is that there exists a covert ‘empty’ external argument in the embedded
clause (Radford 1988; Polinsky and Potsdam 2003; Jackendoff and
Culicover 2003). In periphrastic causatives, the referential properties of
this covert external argument, represented atheoretically by the symbol
A, depend on the object in the matrix clause, and hence are referred to
as ‘object control’ structures (Polinsky and Potsdam 2003; Jackendoff
and Culicover 2003). The referent of covert external argument in the
embedded clause in (2b) is the object of the matrix clause, as indicated
by the shared subscript in (3).

(3) Alison caused Nathaniel; [A; to open the door]

An important question is how the controller of the covert external ar-
gument is determined, in particular, whether the control is determined
primarily on the basis of syntactic or semantic criteria (Jackendoff and
Culicover 2003). For present purposes, we will sidestep the question of
how these control relations are determined and will simply assume that
these relations are put in place. As a consequence, we can say, somewhat
inaccurately, that the NP which follows the matrix verb in periphrastic
causative structures serves two roles: it functions directly as the object of
the matrix verb, and indirectly, through indexing, as the external argu-
ment of the embedded verb (Radford 1988, 1997). Another issue we
wish to emphasize is the direction of the dependency between the object
in the matrix clause and the covert external argument in the embedded
clause. Traditionally, the nature of this dependency was viewed as wholly
one-directional, with the referential properties of the embedded external
argument determined by the object in the matrix clause (Kwon and
Polinsky 2006; Jackendoff and Culicover 2003). However, in this paper,
we investigate the possibility that constraints on the referential properties
of possible external arguments might also restrict the range of possible
objects of the matrix verb.

Besides differing in syntax, lexical and periphrastic causatives differ in
their semantics. Whereas periphrastic causatives can express either direct
or indirect causation, lexical causatives imply direct causation (e.g. Levin
and Rappaport Hovav 1995; Pinker 1989; Shibatani 1976; Song and
Wollff 2005; Wierzbicka 1988; Wolff 2003; among others). For example,
the lexical causative in (2a) implies a situation in which Alison made
direct physical contact with the door, for example, by turning the door-
knob and pushing the door open. The periphrastic causative in (2c) im-
plies a situation where Alison did something, such as starting to smoke,
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that indirectly prompted the causee, Nathaniel, to open the door to get
fresh air.

1.3.  The semantics of causer external arguments in English

English allows for a wide variety of entities in the external argument po-
sition of causal expressions. Although external causer arguments are
often animate entities, as in (2), animacy is not required. As shown in
(4), natural forces can be external arguments (Fillmore 1968).

(4) a. Lightning killed the guard.
b. The wind opened the door.

Like animate entities, natural forces can generate their own energy
(Alexiadou and Schifer 2006; Cruse 1973; Grimm 2007; Schlesinger
1989). Projectiles are another type of inanimate entity that can readily ap-
pear as the external argument of a causal sentence (Cruse 1973; Grimm
2007; Kearns 2000), as exemplified in (5).

(5) a. The stone broke the window. (Kearns 2000)
b. The bullet killed the president. (Schlesinger 1989)

Projectiles acquire their energy from an external force, but that energy
seems to be construed of as their own (Alexiadou and Schéfer 2006;
Cruse 1973; Grimm 2007; Kearns 2000). Yet another kind of entity that
can serve as a causer external argument is what might be viewed ontolog-
ically as an instrument, that is, entities that are used by an sentient entity
to accomplish a task (e.g. keys, knives, drills) (Delancey 1984; Schlesinger
1989). Examples of instrument subjects are shown in (6).

(6) The forklift killed the construction worker.

The remote control opened the door.

The key opened the door.

The knife cut the bread. (Levin 1994)

The axe split the log.

° a0 ow

In Wolff, Jeon, Klettke and Li (in press), we propose that an entity can
be a causer in English and other languages if it acts as a force creator. We
further argue that there are several ways in which forces can be created,
which may explain the relatively wide range of entities that can serve as
external arguments. For example, forces can be created through energy
conversion, that is, when energy is transformed from one form to an-
other. Forces can also be created when entities come into physical contact
with each other or when the direction of a force is changed. These dif-
ferent ways of creating force correspond to different types of causers and
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together can be viewed as forming a continuum along which different lan-
guages establish their limits on possible external arguments/causers.

1.4.  Cross-linguistic differences in the appearance of non-agentive entities
in the subject position

Not all languages are as flexible as English with respect to the range of
causer external arguments. In fact, the kinds of entities that can serve
as external arguments have often been observed to differ across lan-
guages (Comrie 1989; Craig 1977; DelLancey 1984; Folli and Harley
2007; Guilfoyle 2000; Hawkins 1985; Wolff and Ventura 2009). For ex-
ample, it has been suggested that English may allow a much broader
range of causer external arguments than Irish, Dutch, German, Russian,
Jacaltec, Cora, or Korean (Comrie 1989; Craig 1977; Guilfoyle 2000;
Hawkins 1985; Soto 2001; Van Voorst 1996; Wolff and Ventura 2009).
In a discussion of the difference between English and German, Hawkins
(1985) proposes how such differences might arise.2 Hawkins notes that
one prominent difference between German and English is the way in
which grammatical relations are marked. In English, the grammatical
function of a noun within a phrase or clause is indicated by relatively
fixed word order and prepositions. German, in contrast, marks gram-
matical relations with morphological case, that is, morphological attach-
ments or modifications to the noun. Common cases include nominative
case (NOM), which indicates the subject of a finite verb; accusative case
(ACC), which indicates the direct object of a verb; dative case, which ex-
presses the recipient argument of a verb; and instrumental case, which
indicates the object used to perform an action. Like other languages with
case systems, German has relatively free word order (Hawkins 1985).
Hawkins (1985; Chapter 4) hypothesized that word order rules interact-
ing with certain pragmatic principles constrain the range of possible sub-
jects in German and English. For example, on the discourse level, it is
preferable to position “‘given” information before ‘“new” information
(Lambrecht 1994). This principle is easy to realize in German: whether
the given information is found in the direct object or the subject, either
can occur initially, marked by the appropriate case (nominative or accu-
sative). This option is not as simply realized in English: since it lacks
morphological case marking, its word order is relatively fixed. Because
English word order is less flexible, Hawkins (1985) suggests that English
might satisfy pragmatic constraints like the given-new principle by allow-

2. We thank Beth Levin for making us aware of this idea and pointing us to Hawkins’
(1985) work.
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ing for a wider range of entities in the subject position, including instru-
mental subjects. In effect, due to the lack of morphological case, entities
that might otherwise receive different case roles are joined together to
form a highly heterogeneous category, a process Hawkins refers to as
“case syncretism.” We propose that Hawkins’ proposal be extended to
other languages. In languages with morphological case, specific categories
of entities can be selected by the morphosyntax of the language and there
will be little pressure to combine case categories. As a consequence, the
external argument position in causal expressions will largely be reserved
for entities that are capable of internal force generation, that is, sentient
entities and natural forces. In contrast, languages without morphological
case and less rigid word order will tend to allow for a relatively wide
range of entities as external arguments.

Our proposal is consistent with Guilfoyle’s (2000) division of languages
into two types: Type A languages (e.g. Dutch, Irish), which restrict the
subject position to entities that can initiate events, that is, mostly inten-
tional agents or natural forces, and Type B languages (e.g. English),
which allow any entity in subject position as long as it participates in the
causal chain. We will refer to Guilfoyle’s Type A languages as initiator lan-
guages and Type B languages as non-initiator languages. Interestingly, the
initiator languages cited by Guilfoyle have morphological case whereas
the one language that she cites as an example of a non-initiating language,
English, does not. We suggest, then, that Hawkins’ and Guilfoyle’s pro-
posals can be aligned. According to what we call the initiator hypothesis,
the kinds of entities that make good causers depend on the availability of
a morphological case system, which in turn may have an impact on the
flexibility of a language’s word order. Languages with morphological
case (e.g. Dutch, Irish) will tend to be more selective about the kinds of
entities that can appear as causers; in particular, in initiator languages,
the external argument must be able to initiate the causal chain. Lan-
guages with little or no morphological case (e.g. English) will tend to be
relatively open with respect to the kinds of entities that can appear as ex-
ternal arguments, in part because they do not have the morphosyntax
available to encode the constraints, but also possibly because they will
be more restrictive about word order, which can lead to the combining
of case categories. All that such languages might require is that causers
be entities that in some way participated in the causal chain; they need
not be the entities that initiated the causal chain.

The initiator hypothesis is supported by the acceptability judgments
reported in the literature and by our consultants. As predicted, the sen-
tences in (7) and (8), which have inanimate entities as external arguments
of the matrix clause, are acceptable in English, a language without
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morphological case, but unacceptable in languages like Dutch, German,
and (possibly) Russian, languages that do mark for morphological case.

(7) The rock broke the windshield.

#Het steentje heft de voorruit (Dutch; Alexiadou and Schifer

gebroken. 2006; Van Voorst 1996)

#Der Stein zerbrach die (German)

Windschutzscheibe.

#Kamen’ razbil lobovoe (Russian)

steklo.

(8) The key opened the door.

#D’oscail an eochair an doras. (Irish; Alexiadou and Schéfer
2006; Guilfoyle 2000)

#Desleutel opende de deur. (Dutch; Alexiadou and Schifer
2006; Guilfoyle 2000)

#Kliuch otkryl dver’. (Russian; Wolff and Ventura
2009)

#Der Schliissel 6ffnete die Tiir. (German)

A much stronger test of this hypothesis would be to examine the range of
possible external arguments in languages that have not yet been studied in
this respect. Two such languages include Korean, which has a case system
(Song 1988), and Mandarin Chinese, which does not (LaPolla 1993).
Based on our proposal, the range of entities that make acceptable exter-
nal causer arguments in Chinese should be similar to that in English,
which in turn should be greater than the range of entities that make
acceptable subjects in Korean. Of course, these predictions would hold
only if the kinds of constructions that can be used to describe causation
in Korean and Mandarin Chinese are similar to those that can be used
in English. In the next two sections, we provide a quick review of the
way causal relations are expressed in these two languages. We show that
these languages, like English, can describe causal relations with lexical
and periphrastic causatives. We then focus on how the semantics of exter-
nal causer arguments in these languages might compare to the semantics
of external causer arguments in English.

1.5. Expressing causation in Korean

Korean and English differ in their morphological systems. In Korean,
nouns bear suffixes for case and discourse functions such as topicalization
and emphasis. Although the canonical word order in Korean is Subject-
Object-Verb, other word orders are possible, and in general, word order
in Korean is much more flexible than in English (Bratt 1996). Like
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English, however, Korean has both lexical and periphrastic causative ex-
pressions, as exemplified in (9) and (10) respectively (Bratt 1996; Song
1988).

(9) Mary-ka Martha-lul cwuk-i-ess-ta (Song 1988)
Mary-NOM Martha-ACC die-CAUS-PAST-DEC
‘Mary killed Martha.’

(10) Mary-ka Martha-lul cwuk-key
Mary-NOM Martha-ACC die-ADV
hay-ss-ta (Song 1988)
CAUSE-PST-DEC?
‘Mary caused Martha to die.’

As in English, lexical causatives are associated with immediate or direct
causation while periphrastic causatives are associated with either direct or
indirect causation (Shibatani and Pardeshi 2001; Sohn 2001). The lexical
causative in (9) is composed of the intransitive verb cwuk ‘die’ and a caus-
ative suffix, -i. Some of the lexical causative English are similarly derived.
For example, adding the suffix -en to the adjective high results in the lex-
ical causative heighten, or adding the suffix -ize to the noun energy gener-
ates the lexical causative energize (see Levin 1994). However, the forma-
tion of lexical causatives from suffixation is much more productive in
Korean than in English. In addition to the suffix -7, lexical causatives can
be derived from a number of different suffixes (see Sohn 2001).

According to the initiator hypothesis, languages such as Korean are
expected to limit the subjects of causative sentences to entities that can
initiate events by generating their own energy. Consistent with this pre-
diction, lexical causatives with inanimate entities in the subject position
do not appear to be acceptable in Korean, as exemplified in (11).

(11) #Bawee-ga chaapyuri-reul ggae-ss-ta.
Rock-NOM  windshield-ACC  broke-PST-DEC
‘The rock broke the windshield.’

In Experiment 1, this prediction is tested empirically.

In Korean, the process of creating a periphrastic causative is also very
productive (Sohn 2001). They are produced by attaching —key ha(y) to
the predicate encoding the result, as in (10). The verb stem ha(y) is com-
patible with several meanings, including ‘do, make, cause, let, enable,
permit, tell, and arrange’ (Park 1993; Sohn 2001). The verb stem is

3. NOM = Nominative case; ACC = Accusative case; ADV = adverbializer; PST = Past
tense; DEC = Declarative mood
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preceded by the adverbializer —key, which roughly means ‘so that, to’. As
discussed earlier, it is widely agreed that periphrastic causatives in English
are biclausal. Periphrastic causatives in Korean can also be given a bi-
clausal analysis; however, they can be given a monoclausal analysis de-
pending on the case assigned to the causee (Bratt 1996).

Of central importance to the initiator hypothesis, periphrastic causa-
tives are largely restricted to interactions between people. For example,
the English sentence Mary caused Martha to die can be translated into
Korean relatively directly (see (10)), but the English sentence Mary
caused the ball to break the vase cannot, as shown in (12).

(12) #Mary-ka gong-ege  ggotbyoung-eul ggae-key
Mary-NOM  ball-DAT vase-ACC break-ADV
hay-ss-ta
CAUSE-PST-DEC
‘Mary caused the ball to break the vase.’

Clearly, the English version of the sentence in (12) is not one that En-
glish speakers would be likely to use, but this is because it represents an
overly detailed way of describing such an event, and not because the sen-
tence is semantically anomalous, as it is in Korean. Note that even when
the inanimate causee (the ball) is marked with nominative or accusative
case, the sentence remains awkward. We propose that the reason why it
is unacceptable in Korean is because the causee, the ball, is (via indexing)
the external argument of embedded clause (A to break the vase), and
hence subject to the same restrictions that limit the range of external ar-
guments in the matrix clause. The sentence in (12) may be unacceptable
because balls are not capable of initiating their own actions.

As mentioned above, many periphrastic causative verbs in Korean are
compatible with the meanings of several periphrastic causative verbs in
English (Park 1993; Sohn 2001). The verb stem ha(y) can be translated
into English as cause, but also sometimes as either /iave or get. The trans-
lation of the English verb force would involve adding the morpheme
kangyo- to ha(y). Similarly, several of the ENABLE verbs in English
have Korean equivalents, including enable, let, help, allow and permit.

1.6. Expressing causation in Mandarin Chinese

Lexical and periphrastic causative expressions are also found in Chinese.
Like English, Chinese has a variety of periphrastic causative verbs. Their
semantic domains, however, do not exactly line up with their English
counterparts. For example, while the Chinese verbs shi or shide are prob-
ably the most similar to English cause, they differ from the English verb
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in that they can also be used to encode the notion of ENABLE. In (13)
and (14), they would be interpreted as implying CAUSE.

(13) Tade hua shi(de) ta  xiao qilai.
he-possessive  words CAUSE her smile
directional complement
‘His words made her smile.’

(14) Feng shide  shuzhi dapo le chéchuang.
Wind caused tree-branches break particle car-window
‘The wind caused the tree branches to break the car window.’

In Chinese, as in English, the external argument of the embedded
clause does not need to be agentive. This is illustrated by (14), in which
the causee ‘tree-branches’ is inanimate. Two other commonly used
CAUSE/ENABLE verbs are jico and rang (Shibatani and Pardeshi
2001). As in English, periphrastic causatives in Chinese are biclausal.

Lexical causatives in Chinese are often formed by combining a verb
with a complement that indicates the consequence or end result of the
verb. For example, the verb dd, which conveys actions performed using
one’s hands, can be combined with po ‘broken’ and kai ‘open,” (in (15)
and (16) respectively) to form the lexical causatives ddpo ‘to (cause to)
break’ and ddkai ‘to (cause to) open.’

(15) Didi dapo le huaping.
younger brother break particle vase.
‘The younger brother broke the vase.’

(16) LiMing dakai le chuanghu.
Li Ming open particle window
‘Li Ming opened the window.’

As in English, sentences with lexical causatives are monoclausal. Chi-
nese has been described as an “atypical” SVO language (Xu 2006) in
that it often uses an SOV word order. In addition, when emphasis is
placed on the object, as is often the case in causative constructions, the
ba-structure is commonly used, and sometimes is the only legitimate
form. In a ba-sentence, the object is preposed between the subject and
the verb: Sba O V, as in (17).

(17) Didi ba huaping dapo le.
younger brother BA vase break particle.
‘The younger brother broke the vase.’

However, as argued by a number of researchers, describing Chinese as
an SVO language is problematic because the grammatical relation of
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“subject” in Chinese is quite different from the notion of subject in, for
example, English (e.g. LaPolla 1993, 2009; Li and Thompson 1976; Van
Valin and LaPolla 1997). As a consequence, it is often said that Chinese is
better characterized as having a topic-comment than subject-object struc-
ture (e.g. LaPolla 1993, 2009). Like English, Chinese does not have mor-
phological case. Word order in Chinese may be more restricted than in
Korean, but due to constructions like the ba-structure and a relatively
high prevalence of zero anaphora (‘missing’ arguments), it is possible
that word order in Chinese might be more flexible than in English.

1.7.  Subjects in English, Chinese, and Korean

According to our initiation hypothesis, the range of entities that can ap-
pear in the external argument position should be more restricted for lan-
guages with morphological case than for languages without. We would
expect, then, that Korean should have more stringent semantic con-
straints on external argument than either English or Chinese. In particu-
lar, in Korean, subjects should be limited to entities that can self-initiate,
or generate their own energy. We tested this prediction by asking speakers
of English, Mandarin Chinese, and Korean to rate the acceptability of
sentences with respect to the external argument’s ability to generate its
own energy. We predicted that ability to self-generate should be impor-
tant to each language: that is, sentences with external arguments that
can self-energize should be rated as more acceptable than sentences with
external arguments that cannot self-energize since ability to initiate is a
prototypical feature of external arguments in general (Dowty 1991).
However, the key prediction is that the difference between external argu-
ments that can self-generate and those that cannot will be greater in Korean
than in English or Chinese. External arguments that cannot self-energize
should be unacceptable in Korean, but merely less typical in English and
Chinese. These predictions were tested in the following experiment.

2. Experiment 1: Selection restrictions on causers

Korean, Chinese, and English native speakers rated sentences with re-
spect to the external argument’s ability to generate its own energy. All of
the external arguments were inanimate since a mixture of animate and
inanimate external arguments would have confounded energy generation
with animacy. It was expected that all language groups would rate the
high self-energizing external arguments as more acceptable than the low
self-energizing external arguments, but that the difference would be
greater in the case of the Koreans than the Chinese or English speakers.
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2.1.  Methods

2.1.1.  Participants The English native speakers (N = 18; percent fe-
male, 67; average age, 19) were undergraduates attending Emory Uni-
versity; the Chinese native speakers (N = 18; percent female, 69; average
age, 40) lived in Taitung, Taiwan, and the Korean native speakers (N =
18; percent female, 33; average age, 26) lived in Seoul, Korea.

2.1.2.  Materials The materials were 30 sentences with inanimate exter-
nal arguments. The materials were developed in consultation with native
speakers of Mandarin Chinese and Korean to assure that the words used
had relatively direct translations in each language. All of the sentences
and translations were simple transitive sentences describing a causal inter-
action, broadly construed, between the external arguments and the object
of the sentence; in every sentence, the object underwent a change of state
or location as a result of the actions of the external arguments (e.g. The
wave flipped the boat; The bullet killed the president). The sentences were
divided into two groups. Half of the sentences named external arguments
that were mostly able to generate their own energy while the remaining
sentences contained external arguments which were mostly unable to gen-
erate their own energy. Assignment to these two groups was based on the
results from a separate rating task in which English speakers (N = 20)
judged ““the degree to which the affectors [i.e. external arguments] in the
sentences were able to generate their own energy/force” on a 0-to-100
scale.” In the high energy generation group, roughly half of the external
arguments were natural forces and the remaining entities were energy-
transforming devices (e.g. microwaves). Of the external arguments nam-
ing entities without power sources, the majority were what would be con-
strued as instruments in the linguistics literature. Chinese and Korean
translations were checked by additional native speakers in each of these
languages. The sentences, along with their Korean and Chinese transla-
tions, are provided in Table A in the appendix.

2.1.3.  Procedure Participants were given booklets containing the 30
sentences in one of four possible orders. At the top of each page was a
scale from 0 to 100. Participants were instructed to “‘rate how acceptable
the sentences are on a 0-to-100 scale (0 = is completely not acceptable;
100 = is perfectly acceptable).”” The English native speakers were tested
in a lab setting at Emory University. The Chinese and Korean native
speakers were tested in a home setting in their respective countries.
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Figure 1.  Acceptability ratings to sentences in containing external arguments that were either
high or low in their ability to generate their own energy; the error bars indicate
95% confidence intervals

2.2.  Results and discussion

There were three main results. First, as shown in Figure 1, there was
an overall effect of language across both participants, F,(2,51) = 19.83,
p < 0.001, and items, Fj(2,28) = 46.48, p < 0.001: acceptability ratings
were highest for the English speakers (M = 76.4, SD = 13.2) , followed
by the Chinese speakers (M = 67.9, SD = 13.7), and then by the Korean
speakers (M = 52.5, SD = 19.8). Bonferroni post hoc analyses indicated
that both the English and Chinese acceptability ratings differed signifi-
cantly from the Korean acceptability ratings, but not from each other,
across both participants and items. Second, there was an overall effect of
energy generation across both participants, F;,(1,60) =71.1, p < 0.001,
and items, F;(1,28) = 10.58, p < 0.01: sentences with subjects that could
generate their own energy (M = 73.5, SD = 13.9) had higher accept-
ability ratings than sentences with subjects that could not generate energy
(M = 57.7, SD = 19.5). The difference between high and low energy gen-
eration was significant for each of the languages across participants; the
difference between high and low energy generation was also significant
for English and Korean speakers across items, but there was only a ten-
dency towards significance with the Chinese speakers across items.

The most important finding was a significant interaction between lan-
guage and energy generation across both participants, F,(2,51) = 6.24,
p <0.01, and items, F;(2,28) = 10.48, p < 0.01: this interaction reflects
that the difference between high and low energy generation for the
Korean speakers was greater than the difference between high and low
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energy generation for the Chinese and English speakers. In support of this
interpretation, when the acceptability ratings of the Koreans were re-
moved, the interaction between language and energy generation was no
longer significant across either participants, F;,(1,34) = 1.62, p = 0.212,
or items, Fj(1,28) = 0.121, p = 0.731. The results from this study support
the proposal that external argument selection is more restricted in lan-
guages that have morphological case than in languages that do not. Fur-
ther, the results suggest that a large proportion of the difference between
languages can be attributed to whether the external argument is able to
self-energize.

The results have implications for the way causal verbs are used to de-
scribe causal events. To the extent that the results reflect constraints on
external arguments in general, the effects should apply not only to the
main external argument of a sentence, but also to the external argument
of embedded clauses within a sentence. According to the initiator hypoth-
esis, speakers of English and Chinese should be willing to describe causal
chains with periphrastic causative (biclausal) expressions regardless of
whether the external arguments of the embedded clause is able to self-
energize; in contrast, Korean speakers should only be willing to use bi-
clausal expressions if the external arguments of the embedded clause is
able to self-energize. These predictions were tested in the following two
experiments. In Experiment 2a, we examined the kinds of scenarios that
we expected would be described in essentially the same way by speakers
of English, Chinese, and Korean. The point of this experiment was to
show that the kinds of constructions being compared across languages
have essentially the same meaning for certain kinds of occurrences. In Ex-
periment 2b, we examined the kinds of scenarios that, according to the
initiator hypothesis, should lead to differences in linguistic coding across
the languages.*

3. Experiment 2a: Constraints on agentive causees

Native speakers of English, Chinese, and Korean were shown animations
of causal chains in which a human interacted either directly with an inan-
imate object or indirectly with another human. Figure 4a shows a single
frame from one of the animations that depicted the first type of scenario:
here, a woman closes a door by pushing it. There is only one agent (the
woman), who is able to initiate her own energy, and the causation is
direct. We predicted that speakers of all three languages would describe
scenes like this with a lexical causative sentence, as in (18).

4. The results from these experiments were initially reported in Wolff et al. (2006).
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Figure 2.  Frames from animations depicting (A) direct and ( B) indirect causal chains used
in Experiment 2a

(18) a. The mother closed the door. (English)
b. mama guan shangle mén. (Mandarin Chinese)
Mom closed up door
c. Umma-ga mun-eul dat-atda. (Korean)

Mom-NOM door-ACC close-PAST.

Figure 4b shows a single frame from an animation that depicted the sec-
ond type of situation. In these scenarios a human tells another human to
do something, that is, these causal chains consisted of two agents, each
capable of initiating their own energy. Since the causation in these chains
is indirect, we predicted that all three languages would describe such
scenes with periphrastic causative descriptions, as in (19).

(19) a. The mother caused the son to close the door.
b. mama shidé érzi guan shangle mén
Mom cause son closed door
¢. Umma-ga aadeul-ege mun-cul dat-key
Mom-NOM son-DAT  door-ACC close-CAUSE
haetda.
do-PAST

3.1. Methods

3.1.1.  Participants The English native speakers (N = 16; percent fe-
male, 75; average age, 19) were undergraduates attending Emory Uni-
versity; the Chinese native speakers (N = 16; percent female, 50; average
age, 20) lived in Taitung, Taiwan, and the Korean native speakers
(N = 16; percent female, 56; average age = 26) lived in Seoul Korea.
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Figure 3. Experiment 2a acceptability ratings of lexical causatives (single-clausal) and peri-
phrastic causatives (bi-clausal) as descriptions of direct and indirect causal chains
across languages with 95% confidence intervals

3.1.2. Materials Ten pairs of animations were made using an anima-
tion package called Discreet 3D Studio Max version 8. The animations
were constructed in pairs like the one shown in Figure 2, with one mem-
ber of each pair depicting direct causation and the other, indirect causa-
tion. Specifically, the animations depicted a mother closing a door or
telling her son to close a door; a mother bouncing a ball or telling her
son to bounce a ball; a father chipping a block of marble or telling his
son to chip a block of marble; a man bending a bow or telling his student
to bend a bow; a principal adjusting a clock or telling a student to adjust
a clock; a grandmother turning on a lamp or telling her husband to turn
on a lamp; a foreman moving a box or telling an employee to move a
box; a mother rolling some dough or telling her son to roll some dough;
a mother straightening a book or telling her son to straighten a book; and
a woman unrolling a rug or telling a man to unroll a rug. The average
length of the animations was 4.9 seconds.

3.1.3. Procedure The animations were presented in one of four ran-
dom orders on Windows-based computers. For each animation, partici-
pants rated the acceptability of either a lexical causative or a periphrastic
causative description of the animation on a 0-to-100 scale (0 = not ac-
ceptable; 100 = completely acceptable). The descriptions were tailored to
the content of the animation. For example, when English speakers were
shown the animations associated with the still frames shown in Figure 2,
they rated the acceptability of (18a) and (19a). The Chinese and Korean
speakers chose from translations of the same sentences, also as shown in
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(18) and (19). Participants indicated their answers by typing in a number
next to each sentence. The English native speakers were tested in a lab
setting at Emory University, while the Korean and Chinese native speak-
ers were tested in a home setting in their respective countries.

3.2.  Results and discussion

The results were analyzed using a mixed factor ANOVA in which direct-
ness (direct vs. indirect) and construction (lexical vs. periphrastic) were
run within participants and language type (English, Chinese, Korean)
was run between participants; for the item analyses, all three factors
were run within items.

As predicted, all language groups preferred lexical causative expres-
sions for animations depicting direct causation and periphrastic causative
expressions for the animations depicting indirect causation (see Figure 3),
as supported by a significant interaction between the directness of the
causation (direct vs. indirect) and the type of construction (lexical vs.
periphrastic) across both participants, F,(1,45) =1651.63, p < 0.001,
and items, Fi(1,9) = 3954.76, p < 0.001. The 3-way interaction between
directness, construction, and language was also significant across partici-
pants [,(2,45) = 12.99, p < 0.001 and items, F;i(2,18) = 4.75, p < 0.001,
but as shown in Figure 5, it was not associated with a qualitative differ-
ence in the nature of the interaction between directness and construction
across languages. The only other factor that was significant across both
participants and items was directness: the responses to direct animations
(M = 48.42, SD = 6.25) were slightly higher than responses to indirect
animations (M = 45.4, SD = 10.1), F,(1,45) =4.92, p < 0.05, Fi(1,9) =
6.19, p < 0.05. No other main effects or interactions were significant. In
sum, the results support the hypothesis that self-initiating agents can serve
as external arguments of both main and embedded clauses in English,
Chinese, and Korean.

4. Experiment 2b: Constraints on non-agentive causees

In the second part of the study, we examined scenarios that we predicted
would differ across languages. In these scenarios, the causal chains in-
cluded intermediate entities that were inanimate. The animations were
again constructed in pairs, this time differing with respect to whether or
not the intermediate entity was fully under the control of the initial hu-
man agent. For example, in Figure 4a, a girl throws a ball at a vase and
breaks it. Because the ball’s motion is controlled by the girl, we predicted
that the participants, regardless of their language, would view the causa-
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Figure 4. Frames from animations depicting (A) direct and (B) indirect causal chains used
in Experiment 2b

tion as direct, and hence prefer to describe the chain with a lexical caus-
ative expression, as in (20).

(20) a. The girl broke the vase.

b. nithai diapole huaping (Mandarin Chinese)
Girl  broke  vase

c. Sonyeo-ga ggotbyoung-eul ggaetda. (Korean)
Girl-NOM  vase-ACC broke-PAST

In Figure 4b, in contrast, the girl accidently bounces a ball off her foot,
and the ball hits the vase, breaking it. Because the ball’s actions are not
under the control of the girl, the causal chain should be viewed as indirect
and so elicit periphrastic causative expressions. For the English and Chi-
nese speakers, this is straightforward: the ball can be viewed as an inter-
mediate causer, or participant in the causal chain, and hence qualifies as
an external argument in the embedded clause. However, for the Korean
speakers, a periphrastic causative expression should not be acceptable
since, in Korean an external argument must be able to generate force.
As a consequence, Koreans should find it unacceptable to use the ball as
an external argument of the embedded clause in a periphrastic causative.
In sum, we predicted that English and Chinese but not Korean speakers
would be able to describe the scene depicted in Figure 4b with a peri-
phrastic causative, as shown in (21).

(21) a. The girl caused the ball to break the vase.
b. nilihai shidé qit dipole huaping
Girl  caused ball broke  vase
c. *Sonyeo-ga gong-ege ggotbyoung-eul ggae-ge

Girl-NOM  ball-DAT vase-ACC break-CAUSE
haetda.
do-PST-DEC
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4.1. Methods
4.1.1. Participants The participants were the same as in Experiment 2a.

4.1.2. Materials Ten pairs of animations were constructed like the one
in Figure 4, with one member of each pair depicting direct causation and
the other, indirect causation. Specifically, the animations depicted a girl
throwing a ball or accidently bouncing a ball off her foot into a vase
which then broke; a girl popping a balloon by stabbing it with a pencil
or by accidently positioning it under an overhead light, causing it to
pop; a man placing butter into a frying pan on a lit stove or next to the
stove, causing it to melt; a man collapsing a house of cards by deliber-
ately slamming down a playing card on top of it or accidently when try-
ing to carefully place another card on the house; a woman dimming the
lights by pushing down a light dimmer or turning on a toaster; a woman
spraying a lit candle with a water gun or opening a window and allowing
wind to extinguish the candle; a woman waving her hand towards a
smoking cigarette or walking past a smoking cigarette, dispersing the
smoke; a man making a flag flutter by moving it back-and-forth or lifting
it above a wall and bringing it into contact with wind; a woman hitting a
window with a stick or slamming the window pane down, causing the
glass to crack. The average length of the animations was 5.8 seconds.

4.1.3. Procedure The procedure was the same as in Experiment 2a. As
before, participants rated the acceptability of either a lexical causative or
a periphrastic causative description of the animation on a 0-to-100 scale
(0 = not acceptable; 100 = completely acceptable).

4.2.  Results and discussion

The results were analyzed using a mixed factor ANOVA in which direct-
ness (direct vs. indirect) and construction (lexical vs. periphrastic) were
run within participants and language type (English, Chinese, Korean)
was run between participants, while all three factors were run within
items in the item analyses.

As in Experiment 2, there was a significant interaction between direct-
ness and construction: participants preferred to use lexical causatives for
animations depicting direct causation and periphrastic causative con-
structions for animations depicting indirect causation (see Figure 5); the
interaction was significant across both participants, F,(1,45) =177.3,
p < 0.001, and items, F;(1,9) = 18.98, p < 0.01. Of particular interest in
this experiment was in how the different constructions were used. As pre-
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Figure 5. Acceptability ratings from Experiment 2b along with 95% confidence intervals

dicted, acceptability ratings for periphrastic causatives differed across
languages. In English and Chinese, participants were willing to use peri-
phrastic causatives to describe the indirect causal chains; specifically, they
were willing to use expressions in which the external argument of the em-
bedded clause named an inanimate entity. Korean speakers, on the other
hand, resisted periphrastic causatives in this way, presumably because in
Korean, an entity that cannot generate its own energy cannot appear as
an external argument, even as the external argument of an embedded
clause. This difference across the languages was indicated by a interaction
between construction and language that was significant across both par-
ticipants, F,(1,45) =23.3, p < .001, and items, Fj(2,18) =23.89, p <
0.001. Providing further support for the initiator hypothesis was the
occurrence of a main effect of language: the overall level of acceptability
ratings in Korean (M = 40.87, SD = 7.65) was lower than in the other
two languages, English (M = 62.85, SD = 13.15) and Chinese (M =
64.13, SD =10.13), which virtually did not differ from each other,
F,(2,45) = 24.54, p < .001, F;(2,18) = 49.34, p < 0.001. The findings sup-
port the hypothesis that with respect to inanimate causer subjects, English
and Chinese are more similar to each other than either is to Korean.
Other aspects of the results were unsurprising. As in Experiment 2a,
acceptability ratings animations depicting direct causation (M = 61,
SD = 13.31) were higher than those depicting indirect animations (M =
50.9, SD = 18.33), F,(1,45) = 39.68, p < 0.001, Fi(1,9) = 6.25, p < 0.05.
Finally, unlike in Experiment 2a, acceptability ratings for lexical causa-
tives (M = 68, SD = 13.24) were higher than for periphrastic causa-
tives (M = 43.86, SD = 27.78), F;,(1,45) = 54.584, p < 0.001, Fi(1,27) =
19.823, p < .01. No other main effects or interactions were significant.
The results from this study provide further evidence for the proposal
that the kinds of entities that can serve as external arguments in English
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and Chinese differ from the kinds of entities that can serve as external
arguments in Korean.

Given that the semantics of external arguments must be constantly in-
voked when using language, it is possible that it might have an impact on
the way people think about causal events. According to Davidson (2001),
people individuate events with respect to causal agents (see also Wolff
2003). Given that the semantics of causal agents differs across languages,
the way events are individuated across languages might differ as well. In
particular, speakers of English and Chinese might be more likely than
speakers of Korean to view causal chains with inanimate intermediaries
as instantiating two events. This possibility was investigated in the next
experiment.

5. Experiment 3: Event individuation across languages

We investigated the potential impact of external argument selection on
the individuation of events by examining how speakers of English, Ko-
rean, and Chinese speakers construed the animations used in Experiment
2a and 2b in terms of events. Event individuation was measured by hav-
ing participants map the animations onto drawings depicting either one
or two arrows. Our assumption was that if the animation was construed
as a single event, then the probability of choosing a single arrow would
increase. We used this mapping task as opposed to explicitly asking par-
ticipants whether the animation could be construed as a single event to
minimize the potential biasing effects of language. For example, if we
had asked participants whether an animation depicted a “‘single event”,
differences across languages might be due to subtle differences in the
meaning of the word “event” and its translation across languages.

5.1.  Methods

5.1.1. Participants The English native speakers (N = 16; percent fe-
male, 70; average age, 19) were undergraduates attending Emory Univer-
sity; the Chinese native speakers (N = 16; percent female, 69; average
age, 30) lived in Taitung, Taiwan, and the Korean native speakers (N =
16; percent female, 38; average age = 31) lived in Seoul, Korea.

5.1.2.  Materials The materials were the same animations used in Ex-
periments 2a and 2b. In ten of the pairs, the intermediary in the indirect
chains was a person while in the remaining ten pairs the intermediary was
an inanimate object.
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Figure 6. Single event judgments in Experiment 3 with 95% confidence intervals

5.1.3.  Procedure The animations were presented on Windows-based
computers in a different random order for each participant. Below each
animation were two figures. One of the figures showed a single arrow
pointing to the right. Placed on top of the arrow were two small pictures,
one of which showed the initiating causer in the animation (e.g. a girl)
while the other showed the final entity in the chain (e.g. a vase). The sec-
ond figure showed two separate arrows, each pointing toward the right.
On top of each arrow were the same two pictures that were placed on
the single arrow. Participants were instructed to “Select the figure that
best represents what happened in the animation”. Participants indicated
their answers by clicking one of the radio buttons located next to the fig-
ures. The English native speakers were tested in a lab setting at Emory
University, while the Korean and Chinese native speakers were tested in
a home setting in their respective countries.

5.2.  Results and discussion

The results were analyzed using a mixed factor ANOVA in which direct-
ness (direct vs. indirect) and intermediary (people vs. object) were run
within participants and language type (English, Chinese, Korean) was
run between participants, while for the item analyses, directness was run
within items and language and intermediary were run between items.

As shown in Figure 6, participants in all three languages preferred a
single arrow (implying one event) for the direct chains (M = .69,
SD = .181) and two arrows (implying two events) for the indirect chains
(M = 44, SD = .206), as indicated by significant effect of directness
across both participants, F;,(1,45) = 37.56, p < .001, and items, F;(1,54) =
68.72, p < 0.001. This result is consistent with previous research showing
a relationship between event judgments and directness of causation
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(Wolff 2003). It is interesting to note that there was a significant interac-
tion between the directness of the causation and the nature of the inter-
mediary (in the indirect causal chains), F,(1,45) = 15.04, p < .001,
Fi(1,54) =24.22, p < 0.001.

As shown in Figure 6, for animation pairs in which the intermediary
was a person, single event judgments were much higher for direct than
for indirect causal chains; this was still the case when the intermediary
was an object, but the size of the difference was smaller. Of central inter-
est, the interaction between directness and intermediacy differed across
languages, as indicated by a significant 3-way interaction between direct-
ness, intermediacy, and language, F,(2,45) = 3.59, p = .036, Fi(2,54) =
6.009, p = 0.004. As shown in Figure 6, this 3-way interaction was in
large part driven by the event judgments of the Koreans: whereas single
event judgments for object intermediaries were higher for direct than indi-
rect causal chains in English and Chinese, no such difference was ob-
served in the Koreans. As shown in Figure 6, the Koreans gave relatively
high event judgments for both direct and indirect causal chains when the
intermediary was an object. As suggested before, the reason may be be-
cause the Koreans did not view the object intermediary as an intervening
causer, and as a consequence, construed the entire chain as a single event,
while English and Chinese participants could not. In sum, the results sup-
port our conjecture that linguistic constraints on the nature of causal sub-
jects might have an impact on the way the speakers of different languages
individuate a causal chain into events.

In addition to the findings discussed above, there was also an effect of
intermediary: animations in which the intermediary was an object were
viewed as single events (M = 61, SD = .217) more often than when the
intermediary was a person (M =51, SD = .224), F,(1,45)="7.186,
p = .01, F;(1,54) = 14.002, p < 0.001. This is consistent with the idea
that people individuate events with respect to causers, and people make
stronger causers than objects. No other main effects or interactions were
significant across either participants or items.

6. General discussion

The results from three experiments supported the initiator hypothesis. In
particular, in initiator languages, such as Korean, external arguments
must be capable of generating their own energy while in non-initiator lan-
guages, such as English and Chinese, external arguments need only play a
role in the causal chain. The hypothesis was supported by the results in
three experiments. In Experiment 1, we observed that the acceptability
of inanimate entities as causers depended on the ability of the external
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argument-referent to generate its own energy; this effect was much stron-
ger in Korean than in English and Chinese, showing that the possible
range of causer external arguments in Korean is more restricted than in
English and Chinese. In Experiment 2, we showed that the kinds of causal
interactions that could be expressed with periphrastic causatives differed
across the two language types; in particular, whereas English and Chinese
speakers were willing to use periphrastic causatives with inanimate cau-
sees, Korean speakers were not, implying, once again, that external argu-
ments are more restricted in Korean than in English and Chinese. In
Experiment 3, we found that English and Chinese speakers differed from
Korean speakers in the way they decomposed causal chains into events
when the intermediaries were inanimate objects, but not when the inter-
mediaries were people. Thus, event judgments mirrored linguistic descrip-
tions in the three languages, raising the possibility that the difference in
event judgments might be driven by language.

The results from Experiment 3 are consistent with a Whorfian effect
because participants were not instructed or required to encode the events
in words. However, it is certainly possible that people may have sponta-
neously generated such expressions; if they did, it would be an interesting
example of how language can serve as a tool in the alignment of abstract
relational material (Gentner 2003). One reason why the results in Experi-
ment 3 are particularly interesting is that they address one of the confounds
that are often present in research examining the potential impact of lan-
guage on thought, namely, that performance on some ‘“‘non-linguistic”
task is associated with a difference in language as well as in culture
(Casasanto 2005). Researchers have often treated people from China,
Japan, and Korea as members of a larger East Asian culture, as opposed
to a European American culture (Nisbett et al. 2001). Interestingly, in
Experiment 3 the results from the different languages did not group by
East Asian versus European American culture, but rather with respect to
whether the participants spoke an analytic (Chinese or English) versus
synthetic language (Korean). We cautiously suggest, then, that to the
extent that the results indicate a difference in non-linguistic thought or
thinking for speaking, the results might be due most directly to similar-
ities and differences in the languages than to similarities and differences
in the cultures.

In our analysis of Korean and Chinese, we observed that these lan-
guages have near translations of many of the periphrastic causative verbs
in English (e.g. cause, make, force, get, allow, enable), suggesting that the
various languages make many of the same fine-level semantic distinctions.
Wollf et al. (2005) observed that similar inventories of periphrastic caus-
ative verbs are also present in German, Spanish, Russian, and Arabic.
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Given that causal verbs are picking up on the same kinds of distinctions
across languages (e.g. cause vs. force), it appears then that the meanings
of these verbs are probably quite similar across languages, possibly be-
cause they are based on clusters of correlated features in the world. The
meaning associated with individual verbs may represent those parts of
the general conceptual system that overlap with the concepts in the lexi-
con. That said, while the meanings of the verbs across languages might be
much the same, the way the verbs are used can differ, and the differences
appear to be produced by the way the semantics of the verbs interacts
with the semantics associated with each language’s grammar (see Wolff
and Ventura 2009). The results in this paper speak to commonalities in
the lexicalization of the event conceptualizations, but also how these com-
monalities are mediated by the syntax-semantics mapping constraints of a
speaker’s grammatical system.
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