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Coordination of Causal Relations in Discourse

Laurence Delort & Laurence Danlos

iLaTTIce — Université Paris 7

Abstract: The goal of this paper is twofold. First, we aim to shed light on the need to distin-
guish French causal connectives which convey a semantic relation from those which convey a
discourse relation. Next, we aim to put forward an analysis of coordination of causal relations,
in comparison with coordination of facts. While the latter is well-known, the former has nearly
never been studied.

1 Introduction

French causal connectivparce quecar andpuisqueor the null connective (noted as @) can be
found in the same discourse context, as EXemplifies.

(1) Bart est resté au lit parce que / car / puisque /}dl était malade.
Bart stayed in bed { because /for /since /Jhe was sick.

It's commonly accepted, as in (Knott, 1996) for instance, that all the French or English dis-
courses in (1) involve a discourse relation, namelyplanation, a description of which can

be found insSDRT (Segmented Discourse Representation Theory), (Asher & Lascarides, 2003).
However, some studies on French causal connectives, including (GamLid®75) and (lor-
danskaja, 1993), have shown tipgirce quedenotes a causal relation between facts, wtale
andpuisqueare speech acts markers. In the line of these works, we hypothesize hegyarteat
quedoesn’t convey the discourse relatidixplanation ascar, puisqueand null connective

do. Our argumentation is based on coordination of causal relations. This discourse organization
should not be confused with that involving a complex cause made up of a coordination of facts.
While the latter is well-known, the former has nearly never been studied.

Section 2 presents a summary of works on French causal connectives and the resulting analy-
sis in the framework oEDRT. Section 3 provides, for each type of coordination (alternation,
addition, correction), a description of coordination of causal relations, in comparison with co-
ordination of facts, and a discussion on formal representations in the framewsDkof

2 French Causal Connectives and Discourse Relations

Discourse (1) illustrates that conjunctignsrce que, caandpuisquecan be found in the same
context, and so look as if they were interchangeable. However, in (Groud75), a number

of discrepancies between these causal connectives has been put forward. They are summarized
in Section 2.1. Section 2.2 proposes an analysis of Grodfgeresults into the framework of

SDRT.

2.1 Summary of (GroupeA-Il, 1975)

In (Groupe\-l, 1975), it is claimed thgbarce quedenotes a causal relation between facts, while
car andpuisqueare speech acts markers. More precisely, it is claimed that discourse (2) is an
assertion of a causal relation between two facfs “Lisa is happy" andf, "Lisa got an A in

For the sake of simplicity, the French discourses we present are built. Nevertheless, they are inspired from a
corpus study. The notation{iX/Y }B means AXB or AYB.



maths" - and thereby it corresponds to only one speech act. On the other hand, in discéurse (3)
two speech acts are performed, ifeand f, are both asserted, arfd is an explanation of,

i.e. fo plays a rhetorical role withf;. In (2), f> only specifies the cause ¢f, while in (3), f2
explainsf;.

(2) Lisa est contente parce qu’ elle a eu un A en maths.
Lisa is happy because she gotan A in maths.

(3) Lisa est contentécar / puisqu} elle a eu un A en maths.
Lisa is happy {for / sincg she got an A in maths.

The syntactic and semantic arguments supporting this claim are the following ones. A semantic
(e.g. causal) relation between two facts gives rise to a content on which it's possible to predicate,
i.e. a semantic relation can be under the scope of a negation, (4a), of an adverb, (4b), and it can
be questioned, (4c), for instance.

(4) a. Lisa n’est pas contente parce gu’elle a eu un A en maths mais parce qu'il f&it beau
Lisa is not happy because she got an A in maths but because the sun is shining.

b. Lisa est contente peut-étre parce qu’elle a eu un A en maths.
Lisa is happy maybe because she got an A in maths.

c. Est-ce que Lisa est contente parce qu’elle a eu un A en maths ?
Is Lisa happy because she got an A in maths ?

On the other hand, when two speech acts are performed, there is no semantic relation which can
be under the scope of a negation, (5a), of an adverb, (5b), or which can be questioned, (5c).

(5) a. * Lisa n'est pas contentear / puisqu} elle a eu un A en maths majsar / puisqu}
il fait beau.

* Lisa is not happy{for / sincg she got an A in maths byfor / since the sun is shining.

b. * Lisa est contente peut-étfear / puisqu} elle a eu un A en maths.
* Lisa is happy maybéfor / since she got an A in maths.

c. * Est-ce que Lisa est contenfear / puisqu} elle a eu un A en maths ?
* |s Lisa happy{for / since she got an A in maths ?

Groupe\-l (1975) has also noticed that all the French causal connectives have an other use
which stands on metatalk grounds. This use is illustrated in (6). In this discourse, whatever
the connectivef, explains whyf; is said or thoughtl {say/think f; becausef,. Here, the
content off, is not linked to the content of; but to its performance. However, this metatalk

use of causal connectives is put aside in the rest of this paper, which is only concerned with the
standard use.

(6) (Je pense que) Lisa a eu un A en mgtparce que / car / puisqyielle est contente.
(I think) Lisa gotan Ain maths {because /for/ singe she is happy.

In summary, different semantic and pragmatic values according to the French causal connective
used and to the discourse context have been pointed out. Let us now look at the consequences
of these differences in terms of discourse relations.

2Roughly, the only difference betweear andpuisqueis thatcar introduces a new fact whileuisqueintrodu-
ced a presupposed one.

3This syntactic construction, called "contrastive negation", is used to express correction, which is discussed in
section 3.3.



2.2 Causal connectives within thesDRT framework

In SDRT, a discourse relation takes speech agtas arguments. As it has just been shown
that parce quedoesn't link two speech acts but denotes a causal relation between two facts,
the compositional semantic rule (R1), which doesn’t involve any discourse relation, can be
proposed.

(R1) S, parce queSs = cause(f3, fa)

On the other hand, as two speech acts are performed gdrem puisqueare used, and g5 ex-
plains whyf, occurs, rule (R2) can be proposed. It involves the discourse rel&tiptunation®.

(R2) S, {car/puisqué Sz = Explanation(m,,ms)

We are now going to investigate coordination of causal relations. This study strengthens the
hypothesis thaparce quedoesn’t convey the discourse relatidixplanation but a causal se-
mantic relation between two facts.

3 Coordination of causal relations

It's well-known that discourse organization involves coordination, as studied in (Gomez Txur-
ruka, 2003) or in (Asher & Vieu, 2005). However, these authors only concentrate on coordi-
nation of clauses. Here the focus is on coordination of subordinate clauses introduced by the
same conjunction, namelyarce que The three types of coordination under investigation are
alternation (section 3.1), addition (section 3.2) and correction (section 3.3).

3.1 Alternation

This section describes first alternation on facts under the scoparcé que(the well-known
case), next alternation on causal relations (the original case), and finally the dissimilarities bet-
ween the two cases. For each case, formal representations are discussed.

3.1.1 Alternation on facts

In discourses (7), adapted from an example of (Asher & Lascarides, 2003), a coordination of
clauses is under the scope of a connective, respecpreete que(7a),car or g, (7b). Whatever

the connective, each discourse expresses a complex cause made up of a disjunction between
facts. Its informational content, compositionally obtainedyigse( f>V f3, f1)°. That is to say,

either f, "Bart was pushed" of; "Bart slipped" is true (but not both), and the one which is true
causes; "Bart fell".

(7) a. Bart esttombé parce que soit on I'a pousse, soit il a glissé sur une peau de banane.
Bart fell because either he was pushed, or he slipped on a banana peel.

b. Bart est tombécar / g soit on I'a poussé, soit il a glissé sur une peau de banane.
Bart fell {for / g} either he was pushed, or he slipped on a banana peel.

4Recall thatf, is new to the receiver witbar, and known to the receiver wifhuisque However, this difference
is neglected in (R2)Exzplanation is to be distinguished from the metatalk relatibmplanation*, which is used
in SDRT for a discourse such as (6).

SFor the sake of simplicity, the symboig, v and A can take as arguments both facts and propositions. The
symbol V is used for exclusive disjunctiorv}/ 35 means eithery or 3 but not the two), and/ for inclusive
disjunction ¢ vV § meansa or § or the two). It is assumed on pragmatic grounds #wit...soit(either...o)
expresses an exclusive disjunction.



Let us now examine the formal representations for the three discourses in (7). Firstly, for (7b)
with car, rule (R2) allows us to compute tls®R< in Figure 1. This figure also shows the equi-
valent discourse dependency graph, (Danlos, 2004). Secondly, for (7b) with the null connective,
Ezplanation should be inferred and the same representation proposed. Finally, for (7a) with
parce que rule (R1) allows us to compute thErRs’ K, in Figure 2. It corresponds to only

one speech act, and it simply includes the three facts and a complex cause made up of an
alternation.

71, 7T/ .
E
. xplanation
T2, T3 / \
| e Koy T Alternation
7
U K7T3 / \
Alternation (g, m3)
s o 3
Ezxplanation(my, ')

FiG. 1 — Discourse structure for (7b) wittar and g SDRsand dependency graph

To
L, f17 f27 f3
Bart(x)
e | €2
To h= fall(ey, x) o be pushed(ey, x)
Ja = slip(eg, x)

cause( 2V fs, f1)

FIG. 2 — Discourse structure for (7a) wigarce que

3.1.2 Alternation on causal relations

Discourse (8a) involves a coordination of subordinate clauses introduqeatdxy quethe cau-

sal connective is under the scope of the coordinating conjunction. The flat¥®on knows

IATEX" and f; "Yoon speaks Thai" are taken to be both true and common knowledge. The com-
positional interpretation of (8a) says that the disjunction concerns causal relakieriafor-
mational content isause( f2, f1)Vcause(fs, f1). In other words, eithef, causesf; "Yoon is

hired", or f; causesf;. Both f, and f; are true, but only one of the two causgs Discourse

(8a) with parce quecontrasts with (8b) witltar: (8b) is syntactically ill-formed because only
subordinate clauses (introduced by subordinating conjunctions) can be coordinated. With null
connective g, discourse (8c) is syntactically well-formed but is awkward because its only inter-
pretation is that eithef, or f5 is true, while they are taken to be both true.

5An (s)DRsis a (Segmented) Discourse Representation Structure. It is composed of a set of discourse referents
(top of the box), and a set of conditions on these referents (bottom of the box). Recallithatspeech act whose
propositional content ig; represented in thers K, .

"Following (Asher, 1993), facts are characterized by saiss introduced by the operater.



(8) a. Yoon a été embauchée soit parce qu’elle cofigX Lsoit parce qu’elle parle Thai.
Yoon was hired either because she knoWgX, or because she speaks Thai.

b. * Yoon a été embauchée soit car elle conrfdgX, soit car elle parle Thai.
* Yoon was hired either for she know&TEX, or for she speaks Thai.

C. # Yoon a été embaucheée. Soit g elle conrfaf{, soit @ elle parle Thai.
# Yoon was hired. Either g she knowsgX, or g she speaks Thai.

If someone wanted to maintain thadrce quedenotesE xplanation, then ansDRssuch as that
shown in Figure 3 - along with the equivalent discourse dependency graph - could be contem-
plated for (8a). However, firstly, the well-formednessrobr 7" is debatable since, is not part

of the universe while it is an argument of a condition (it is the first argumenhtfanation).
Secondly, and more significantly in a text generation perspective, this discourse structure is not
satisfying because il>xzplanation is lexicalized bycar, it gives rise to an agrammatical dis-
course (see (8b)), and if it's not lexicalized (connective @), it gives rise to a semantic clash (see

(8c)). Other variants of thisbrscan be considered but they lead to the same difficulties, as the
reader can check it.

T, 7T/, T
m o Koy
o Alternation

v 7T22Kﬂ-2 / \

Ezxplanation(my, m3) Explanation Ezxplanation

= c/)/ \
i g Koy m o 3

Explanation(my, m3)
Alternation(n’, ")

FIG. 3 — First discourse structure for (8@pRsand dependency graph

On the other hand, if one follows the Groupd’s claim thatparce queconveys a semantic
relation and thereby adopts rule (R1), thes K, in Figure 4 is the discourse structure for

(8a). It corresponds to only one speechaagctand it simply involves the three facys, f, and
f3 and the alternation of causal relations.

o
z, f1, f2, f3
Yoon(x)
| 51 | 52
o hi~ be hired(sy, x) fa know latex(sa, x)

53
speak thai(ss, x)

J3 =
cause( fo, f1)Veause(fs, f1)

FIG. 4 — Second and last discourse structure for (8a)



3.1.3 Alternation on factsvs.on causal relations

Whencause( fo, f1) is true, it implies that bottf; and f, are true. What happens with complex
alternative caus@grirst, with alternation of facts, i.eause(f2V f3, fi). When it is true, it im-
plies, on the same way, V f3. This is the case with (7a). Moreover, discourse (9), which has the
same form as (7a), with the coordinated clauses under the scppecefquecannot be used in
the situation wherg, and f; are taken to be both true. This means that wherse( >V fs, f1)

is meant to be truef, A f3 cannot be true, only,V f; can be true.

(9) # Yoon a été embauchée parce que soit elle comfigX Lsoit elle parle Thai.
# Yoon was hired because either she knoWgX, or she speaks Thai.

Next, consider alternation of causes, i@use( f2, fi)Veause( f3, fi). When itis true, it should
imply foV f3, but in fact, it impliesf, V fs. It implies fo A f3 in discourse (8a), and it implies
f2V fs in discourse (10), which has the same form as (8a) patice queunder the scope of the
coordinating conjunction, but which has the same meaning as (7a).

(10) Bart esttombé soit parce qu’on I'a poussé, soit parce qu'il a glissé sur une peau de banane.
Bart fell either because he was pushed, or because he slipped on a banana peel.

These data show that rule (R3) seems valid. It expresses that a cause made up of a disjunction
of facts can be expressed in terms of a disjunction of causal relations (discourses (7a) and
(10) express the same informational content). On the other hand, the reverse rule is not valid
a disjunction between causal relations cannot always be expressed in terms of a disjunction
between facts (discourse (8a) is not equivalent to (8c)).

(R3) cause(f2V fs, f1) = [f2 A cause(fa, f1)]V[fs A cause(fs, f1)]
3.2 Addition

This section follows the same schemata as the previousfiosiet describes addition of facts
(the well-known case), then addition of causal relations (the original case), finally the dissimi-
larities between the two cases.

3.2.1 Addition of facts

Discourses (11) express an addition of facts. The common informational contentis f> A
f3, f1). That is to say,f; "Homer is sick" is caused by the mix ¢§ "Homer devored donuts"
and f3 "Homer drank beer".

(11) a. Homer est malade parce qu’il a dévoré des donuts et (il a) bu de la biére.
Homer is sick because he devored donuts and (he) drank beer.

b. Homer est maladécar / g il a dévoré des donuts et (il a) bu de la biere.
Homer is sick{for / g} he devored donuts and (he) drank beer.

The discourse structures for the three discourses in (11) can be built on exactly the same scheme
as those for (7) in the previous section. More precisely, the formal representation for (11a), with
parce que can be computed as the one for (7a), simply by replacing the opévabyr A in

Figure 2. Next, the formal representation for discourses (11b),csitland @, can be computed

as the one for (7b), simply by replaciagternation by Joint in Figure 1.



3.2.2 Addition of causal relations

In (12a), the conjunction bears on causal relations. Its compositional informational content is
cause( fo, f1) N cause(fs, f1). In other words, on the one hanfi, causesf;, and on the other
hand, f; causesfi, i.e. fo and f5; causef; but in separate ways. Discourse (12a) wptrce
guecontrasts with discourse (12b) wittar which is syntactically ill-formed (only subordinate
clauses can be coordinated). With null connective, discourse (12c) is syntactically well-formed
and seems to express the same meaning as (11b), as it will be discussed in the next section.

(12) a. Homer est malade non seulement parce qu’il a dévoré des donuts, mais aussi parce
qu’il a bu de la biere.

Homer is sick not only because he devored donuts, but also because he drank beer.

b. * Homer est malade non seulement car il a dévoré des donuts, mais aussi car il a bu de
la biére.
* Homer is sick not only for he devored donuts, but also for he drank beer.

c. Homer est malade. Non seulement @ il a dévoré des donuts, mais aussi @ il a bu de la
biére.
Homer is sick. Not only g he devored donuts, but also @ he drank beer.

If parce quewere taken to denot&uzplanation, one could propose abrRsand a discourse
dependency graph similar to the ones in Figure 3, except that the discourse rélatiome-
placesAlternation. However, the same difficulties arigbe well-formedness of thebrRsand
the lexicalization ofExplanation with car (which leads to the agrammatical discourse (12b)).
On the other hand, in line with the Groupd’s results, abRs similar to the one in Figure 4,
except that the operatorreplacesv, is satisfying.

3.2.3 Addition of factsvs.of causal relations

If Homer is sick when he takes donuts and independently when he takes beer, he should be
doubly sick when he takes both donuts and beer. Therefore, rule (R4) seems valid.

(R4) cause(fa, f1) A cause(fs, f1) = cause(fa A f3, f1)

The reversal should not be true. If the mix of donuts and beer makes Homer sick, maybe he
Is not sick when he takes either only donuts or only beer. However, examples (11a) and (12a)
are peculiar. In numerous examples found in corpora, there is a semantic equivalence between a
discourse in which the coordinated clauses are under the scqaecef queand a discourse in

which the subordinated clauses are under the scope of the coordinating conjunction, see (13a)
and (13b).

(13) a. ? Lisa est contente parce qu’elle a eu un A en maths et il faittbeau.
Lisa is happy because she got an A in maths and the sun is shining.

b. Lisa est contente non seulement parce gqu’elle a eu un A en maths mais aussi parce
qu'il fait beau.

Lisa is happy not only because she got an A in maths but also because the sun is shining.

8This discourse does not sound natural. It is improved if the second coordinated clause is preagpaec by
“degenerated” form for French subordinating conjunctions, see (14a). However, the question whether (14a) should
be related to (13a) or (14b) below is open. (14b) differs from (13b) on the coordinating conjunctions ineolved
simpleetin (14b) andnon seulement...mais augsi(13b).

(14) a. Lisa est contente parce qu’'elle a eu un A en maths et qu'il fait beau.
b. Lisa est contente parce gu’elle a eu un A en maths et parce qu'’il fait beau.



3.3 Correction

This section concerns correction of a fact and correction of a causal relation.

3.3.1 Correction of a fact

Discourse (15) is not syntactically well-formed. This is not this way in French to express a
complex cause including correction.

(15) * Homer est maladéparce que / car /jgnon pas il a dévoré les donuts mais il a bu de la
biere.
* Homer is sick{because / for / pnot he devored donuts but he drank beer.

3.3.2 Correction of a causal relation

A discourse of typeS; non pas parce que S, mais parce que Sz, with the contrastive negation
non pas...maisonveying a correction, is well-formed, see (16a) and (17a), and its compositional
semantic is~cause( fa, f1) A cause(fs, f1). However this type of discourse corresponds to two
situations concerning the truth ¢f. These situations are respectively illustrated in (16b) and
(17b), in which a parenthetical clause explicitly sayg,ifs true or not. In (16b)f, is true, but

it doesn’t causeg;. While in (17b), f> is not true. Discourse (16a), when interpreted as (16b), is
semantically equivalent to (4a), repeated in (16c), in whicls syntactically negated.

(16) a. Lisa est contente non pas parce qu’elle a eu un A en maths mais parce qu’il fait beau.

Lisa is happy not because she got an A in maths but because the sun is shining.

b. Lisa est contente non pas parce qu’elle a eu un A en maths — dont elle est tres fiere —
mais parce qu’il fait beau.
Lisa is happy not because she got an A in maths — and she’s very proud of it — but because the
sun is shining.

c. Lisa n’est pas contente parce qu’elle a eu un A en maths mais parce qu’il fait beau.
Lisa is not happy because she got an A in maths but because the sun is shining.

(17) a. Homer est malade non pas parce qu’il a dévoré des donuts mais parce qu’il a bu trop
de biére.

Homer is sick not because he devored donuts but because he drank too much beer.

b. Homer est malade non pas parce qu’il a dévoré des donuts — d’ailleurs il n'avait pas
intérét a le faire — mais parce qu'il a bu trop de biére.
Homer is sick not because he devored donuts — it was not in his interest to do it — but because
he drank too much beer.

With contrastive negation, whatever the interpretation on the trugh, & syntactic distinction

is observed betwegrarce queandcar for the reason already mentionéao clauses introduced

by car cannot be coordinated. And null connective leads to a syntactically ill-formed discourse,
as already noticed in (15). See (18).

(18) * Lisa est contente non pdsar / g elle a eu un A en maths majsar / & il fait beau.
* Lisa is happy not{for / g} she got an A in maths byfor / g} the sun is shining.

The discourse structure that one could propose pédite queconveyingEzplanation is of

the same type as theRsin Figure 3,modulothe discourse relatiot'orrection in place of
Alternation. However, the reader can check that tt8®RS or another variant with
Explanation conveyed byparce queis unsuitable for the reasons already given, such as the



agrammatical discourse (18) witar or g. On the other hand, wrt. the Groupd’s analysis,
theDRsin Figure 5, built on the model of the one in Figure 4, is suitable. It corresponds to one
speech actry, and it simply involves the three facts, f, and f; and the denial of one of the
causal relations.

0
T, f1, f2, f3
Lisa(x)
o : 1™ e happy(sy, ) L get a(es, )
fs
37 sun shining(es)
—cause(fa, f1) A cause(fs, f1)

FiG. 5 — Discourse structure for (16a)

3.3.3 Correction of a factvs.of a causal relation

Correction of a fact and correction of a causal relation can be expressed by a discourse of type
Sy non pas parce que S, mais parce que S3. It's the (extra-)linguistic context that guides the
interpretationeither f, is true and correction has scope over causal relations, see (16afb), or

is wrong and correction has scope over a fact, see (17a/b).

4 Conclusion and Future Work

In the line of works on French causal connectives, we have hypothesizgrhthatqueconveys

a semantic relation between facts, contrargapandpuisquewhich convey a discourse relation.

To strenghten this hypothesis, coordination of causal relations have been examined in compa-
rison with coordination of facts. This new perspectivepance queallows a simpler treatment

of causal subordinate clauses in discourse. The causal semantic relation triggpaedeogue

can be under the scope of a coordination, but also of a negation, of an adverb, etc. On the other
hand, it seems pretty hard to coordinate two discourse relafianganation and it doesn’t

make sense to deny or modify this discourse relation.

Moreover, this study should have shed light on the need to distinguish subordinating conjunc-
tions which trigger semantic relation (between facts) from those which trigger discourse rela-
tions (between speech acts). This is close to works on French subordinating conjunctions such
asavant qugEnglishbeforg, (Le Draoulec, 2005) and (Delort, 2004). Many other studies aim

at arguing for this distinction but either only from a syntactic point of view, or only from a
semantic point of view. Future work will focus on this distinction from both points of view and
will provide a formal treatment ing)DRT.
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