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ABSTRACT 

The function words of a language provide explicit 
information about how propositions are to be related. We 
have examined a subset of these function words, namely 
the subordinating conjunctions which link propositions 
within a sentence,  using sentences taken from corpora 
stored on magnetic  tape. On the hasis of this analysis, a 
computer  program for Dutch language generation and 
comprehensien has been extended to deal with the 
subordinating,; conjunctions. We present an overview of 
the underlying dimensions that were used in describing 
the semant ics  and pragmatics  of the Dutch subordinating 
conjunctions. We propose a Universal set of Linking 
Dimensions, sufficient to speeify the subordinating 
conjunction.,; in any language. This ULD is a first 
proposal for the representat ion required for a computer  
program to understand or t ranslate  the subordinating 
conjunctions of any natural language. 

I. Introduction 

Languages provide speakers with the means to express 
propositions and to link these propositions. Propositions 
are expressed in language by means of clauses. These 
can form sentences in themselves,  or they may be linked 
together  within one sentence,  either at tim same level 
or embedded one within the other. It is this last 
category of linking, by means of subordinate 
conjunctions, in which we are interested.  Tile questions 
that we ask are: 

Do languages provide a systemat ic  way of expressing 
the possible subordinating links between propositions? 
If they do, which dimensions cat] be used to capture 
the means that are provided in all languages for 
these links? 
What is this Universal set of Linking Dimensions 
{ULD)? 

We have atl:empted to provide a systematic  description 
of the subordinating conjunctions (SCs) in Dutch. It is 
this description that we will use to propose a UI.D. At 
the top level we have divided the SCs into just four 
types: inferential,  temporal,  causal and manner SCs. This 
is fewer than the dozen or so types found in the 
traditional and modern grammars,  which give a ' f la t '  
taxonomic tree, making all tile obvious distinctions at 
the first level. At each branch in the taxonomic tree, 
we have tried to mal(e as few divisions as possible, in 
order to make tile motivation for each split clear. 

These four categories  were chosen because they enable 
quite different  kinds of relationship to be set up 
between a main and a subordinate proposition. They each 
indicate a different function that  the subordinate 
even t / s t a t e  has in relation to the main predication. The 
most abst ract  relationship is that  of inference, in which 
the speaker uses the sub proposition to give the grounds 
for his belief concerning the truth s ta tus  of the main 
proposition. The other  three types indicate more than 
simply a relationship between beliefs {propositions); they 
convey the speakerVs beliefs about relationships that 
exist qn reali ty ~. Two of these are quite specific: t ime 

and cause. Tile fourth category of SC, manner, also 
serves to indicate that  there is a relationship 'in reality'  
between the sub and main events /s ta tes ;  however, this 
relationship is one that depends highly on the schema 
that the observer uses to codify what he sees. 

We will now describe the sub trees for each of these 
four types of linkage. The meanings of the Dutch SCs, 
taken from Van Wijk and Kempen {1980), have been 
determined using: 

sentences taken from a Dutch corpus (Uit den 
Boogaard, 1975; shown as e.g. 1.2345); 
the authori tat ive Algemene Nederlandse Spraakkunst - 
ANS (Geerts et al., 1984}. 

2. Inferential linkage 

An inference relationship exists between two propositions 
when the truth value of one can be deduced from the 
other.  The grounds for the deduction are left open. They 
may be based on some causal model of reality: 

If metal is heated it expands. 
But they can also be purely definitional: 

If two angles of a tr iangle are equal, their opposite 
sides are equal. 

The types of inferential linkage depend in the first 
instance on tile t ruth s ta tas  of the main proposition. 
This may be either true, probably true but with the 
possibility of an escape, hypothetically true or 
counterfactual .  A false main proposition is not indicated 
by an SC but by the use of the past tense and/or a 
modal auxiliary verb. 

True. If the main proposition is true, then the inference 
relation from the sub proposition may be used, denied or 
deemed h'relewmt. 

The tm-e of the inference is indicated in Dutch by the 
SC aangezien (since): 

De rector  had besloten de school te sluiten aangezien 
her verbod was overtreden. (ANS, p.655) 

(The principal decided to close the school sinc.e the 
ban had been contravened.) 

It has been, and still is, cus tomary  to classify aangezien 
as a causal SC (ANS, p.655). This is incorrect.  Causal 
SCs can be topicalized, inferential SCs cannot. The 
reason for this distinction is that  causal SCs say 
something about reality, whereas inferential SCs are 
used to make an inference. This making cannot be 
topicalized. Aangezlen, however, like non-temporal  since, 
cannot be topicalized, so it is not causal: 

*llet is aangezien het verbod was overtreden, dat de 
rector  besloot de school te sluiten. 

An inference relationship ]nay be denied using the SC 
hoewel {although). Then the normal inference is from the 
sub proposition to the falsity of tile main proposition: 

Hoewel her verbod was overtreden, besloot de rector  
de school niet te sluiten. 

(Although the ban had been contravened, the principal 
decided not to close the school.) 

The irrelevance of any inference relationship is indicated 
by ongeacht (whether ... or not}: 

Ongeacht of het verbod was overtreden, zou de 
rector  hebben besloten de school te sluiten. 

(Whether the ban had been contravened or not, the 
principal would have decided to close the school.) 
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Escape  l inkages.  If the  speaker  wishes to indicate  tha t  
the  ma in  proposit ion is not  cer ta in ly ,  hut  only probably, 
t rue,  then  an SC can  be used to indicate  the  
c i r c u m s t a n c e s  under  which the  main  proposit ion may  
indeed by false.  Such SCs provide an ESCAPE from the  
speech act  being made  in the  main  c lause .  This  speech  
act  may  be an asser t ion ,  in which case  t he  e scape  is 
f rom the  t ru th  of the  main  proposition; but  any o ther  
type  of  speech ac t ,  such as a promise,  m a y  also be 
escaped  from. The e scape  m a y  be e i ther  when t he  sub 
proposit ion is t rue ,  with  tenzl j  (unless), or when it  is 
false,  using mt t s  (provided that):  

De oecumene  zal niet  s lagen tenzi j  het  gesprek me t  
Israel ... wordt  gevoerd.  (2.3040) 

(Ecumenism will not  succeed  unless  the re  is a 
dialogue with Israel  ...) 

Jongeren  kennen  een  normale  behoef te  aan gezag  en 
normen,  m i t s  zij er de zin van weten  t e  
ontdekken.  (5.3341) 

(Youngs ters  have  a normal  need for au thor i ty  and 
norms,  provided they  can  discover  the i r  sense.)  

Hypothe t ica l  linkage. If the  t ru ths  of the  main  and sub 
proposi t ions are  unknown, an inference  relat ionship from 
the sub to the  main  proposit ion can  be shown by using 
e i the r  als or lndlen (if). Of  these  two SCs, als is the  
more  common ,  but  it is ambiguous  be tween  severa l  uses  
(see below); indlen is more  formal  and emphat ic :  

Als / Indien het  verbod is over t reden ,  zal de rec tor  de 
school s lut ten.  

(If the  ban has  been con t ravened ,  the  principal  will 
c lose  the  school.) 

Figure 1. INFERENTIAL SCs 

Truth of the Main Proposition 

I 1 probably I true unkown or false true 

l Escape fr°m Sub P', f i t s  Use °f the inference I 
or opposite, ,,, to the Main Proposition 

Sub P. opposite HYPOTHETICAL 

ESCAPE - ESCAPE + DENIED IRRELEVANT USED 
m/ts tenz/j a/s/)nd/en hoewe/ oncjeacht aangez/bn 

provided unless if though whether or not since 

Coun te r f ac tua l s .  Just  as with the  t rue  in fe ren t ia l  
l inkages, the  c o u n t e r f a c t u a l  in fe rence  m a y  be s imply 
used  or denied. The  inference ,  in this  false world, m a y  
be used  to infer  a main  proposi t ion which is t rue  in this  
fa lse  world but  false  in the  actual  world: 

If Eve hadn ' t  given Adam the  apple, he  wouldn ' t  
have  e a t e n  it. 

The in fe rence  may  also be denied to give a main  
proposit ion which is t rue  in both worlds: 

Even if Eve hadnt t  given Adam the apple, he  still 
would have  e a t e n  it. 

This is a s emi fac tua l .  The s ame  SC, als (if), is used  
both for hypo the t i ca l s  and coun t e r / s emi - f ac t ua l s .  This  is 
not  the  case  in all languages ,  e.g. Polish, Japanese .  

In order to indicate  tha t  the  sub c lause  does not  
cor respond with the  t ru th  s t a t u s  of  t he  sub preposi t ion,  
the  t ense  of  sub c lause  verb is placed one s tep  fu r the r  
into the  past  than  would normal ly  be the  case.  That  is 
to say: if t he  t ense  would normal ly  be past ,  p a s t - p e r f e c t  
or p r e s e n t - p e r f e c t  then  it is se t  to pas t -pe r f ec t ;  
o therwise  it is se t  to pas t ,  With the  t rue  c o u n t e r f a c t u a l s  
(as opposed to the  semi fac tua l s )  the  fac t  tha t  the  main  
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clause  also does not cor respond with the  t ru th  s t a t u s  of  
the  main  proposit ion is indica ted  by  using the  pas t -  
future ,  i.e. using the  past  form of the  verb zullen as 
the  auxi l iary f in i te  verb form: 

Als Ik geld had, zou lk op rels  gaan.  
(If I money  had, would I t ravel l ing  go.) 

Moreover  the  s imple  (or per fec t )  past  can also be  used 
to indicate  conn te r f ac tua l i t y :  

Als lk geld had, glng tk op reis. 
(If I had money,  I went  t ravel l ing.)  
Als lk geld gehad  had, had ik mee r  gereisd.  
(If I had had money,  I had more  t ravel led.)  

The ANS (p.468) provides no rule for choosing b e tween  
using the  s imple  (or per fec t )  past  and using the  modal  
auxil iary zullen. There  are,  however ,  s y s t e m a t i c  
d i f f e rences  (Nteuwlnt,  1984). More p rob lemat ic  is t h a t  
the  s imple  past  t ense  m a y  indica te  one of  two things: 
the  Time Of R e f e r e n c e  (TOR) is in t he  past  or we are  
dealing wi th  a coun te r f ac tua l .  This ambigu i ty  can  be 
resolved by the  con tex t :  i f  t he  TOR is a l ready in the  
present ,  t hen  the  past  t ense  indica tes  coun t e r f ac tu a l i t y .  

Summar iz ing ,  we find four  types  of inferent ia l  linkage, 
depending on the  t ru th  va lue  of the  main  proposit ion: 

true: the  in fe rence  from a t rue  sub proposi t ion m ay  
be used, denied or deemed  i r re levant ;  
probably true: this  t ru th  can  be escaped,  e i ther  f rom 
the  sub proposi t ion or from i ts  negat ion;  
hypothe t ica l  i n f e r ence  from a sub proposi t ion whose 
t ru th  is u n c e r t a i n ;  
coun te r fac tua l s :  an in fe rence  from a sub proposi t ion 
tha t  is known to be false,  to e i the r  a false  or a t rue  
main  proposit ion.  

3. Tempora l  l inkage 

The tempora l  SCs spec i fy  the  t ime  of  t h e  main  
predica t ion  in re la t ion to the  t ime  of the  even t  
indicated in the  sub c lause .  The sys t em we have  used to 
represen t  the  d i f fe ren t  possible  tempora l  l inkages is 
based on two dimensions:  the  re la t ive  t empora l  order  o f  
the  main  and sub events ,  and the  place o f  the  main  
even t  within this  r e s t r i c t ed  t ime  range.  

Re la t ive  t empora l  order.  A sub c lause  in t roduced  by a 
tempora l  SC is used to r e s t r i c t  the  t ime  during which 
the  main proposi t ion is t rue:  the  t ime  of the  main  even t  
may  be at a t i m e  tha t  is e i ther  ear l ier  than,  or la te r  
than,  the  t ime  of  the  sub event ,  or it  m a y  be 
coincidenta l  with  the  t ime  of the  the  sub event .  

The posit ion wi thin  the  range.  The place o f  t h e  main  
even t  within th is  r e s t r i c t ed  t ime  range  is the  second 
dimension.  It m a y  be ei ther:  

at  some  t ime  within the  proximi ty  of the  sub event l  
- e i ther  i m m e d i a t e l y  adjoining the  sub event ;  
- or in the  v ic in i ty  of  the  sub even t  t ime.  
at  some  t ime  within an in terval .  The way the  bounds 
of  this  t ime  in terva l  a re  Indicated depends  on the  
re la t ionship be tween  t he  TOR and the  in terval  i t se l f .  
If the  TOR is to fall  within the  in terval ,  t hen  the  
durat ion of  the  sub even t  de t e rmines  the  in te rva l .  
Otherwise  t he  TOR marks  one bound of t he  in terval ,  
t he  o ther  bound being se t  by the  t ime  of  the  sub 
event .  Again  this  c a t ego ry  has  two a l te rna t ives :  

e i ther  t he  main  even t  occurs  at s o m e  m o m e n t  
wi thin  the  interval ;  
or it occurs  for the  whole of  the  in te rva l ,  in 
which case  the  even t  mus t  be able to have  a 
durat ion or be repea table .  

These  four d i f fe ren t  p laces  within the  t ime  range,  
t oge the r  with the  t h r ee  ways  of specifying the  range,  



give twelve different possibilities for indicating the t ime 
relationship between the main and sub events. 

It is not to be expected that any language will have SCs 
to distinguish between all these twelve possible temporal  
linkages. In Dutch three of the relationships cannot be 
expressed using an SC. Moreover, the sub-distinctions 
made in the second dimension are not always made. 

Figure 2. TEIVIPORAL S ~ R D I N A T I N G  CONJUNCTIONS 

Relation Main event in Main event in interval 
of main to proximity of sub: of TOR & sub event: 
sub event. Next to Nearby Sometime Durative 

Earlier than: voor totdat  
(before) (until) 

toen/als  
Coincidental: wanneer /nu terwljl zolang 

(when) (while) (as long as) 

Later  than: zodra nadat Ands sinds 
(as soon as) (after) (since) (since} 

The difference between the four SCs als, toen, wanneer 
and nu requires an explanation: 

teen is used to set  the TOR to some point before 
the t ime of ut terance,  and so only occurs when the 
TOR is in the past (ef. the use of when as discussed 
by Kamp, 1981). The TOR Is set to the t ime of the 
sub event; 
nu is used when the TOR has already been fixed, and 
an event,  the sub event, which happens to be 
coincidental with the TOR, is a cause or reason for 
the main event; 
als and wanneer are used: 

for a temporal  coincidence af ter  the TOR, 
without bringing the TOR forward; 
to indicate a repeated or repeatable temporal 
coincidence. 

Wanneer (when), which hardly ever occurs in spoken 
Dutch except as an interrogative,  is temporal .  Als (if) is 
not confined to a temporal  role, being used also for 
manner  and inferential linkages. So its use puts the 
burden of interpretat ion onto the addressee. 

We have seen that the temporal  linkage is specified on 
two principle dimensions: 

the time range to which the main event is res tr ic ted 
may be before, a f te r  or coincidental with the t ime 
of the sub event; 
the time; of the main event may be related ei ther 
directly to the t ime of the sub event, or it may fall 
within an interval. In the former case the proximity 
may be indicated. In the la t ter  case the main event 
may be considered to occur once in the interval or 
during the whole of the interval. The interval i tself 
is bound between the sub ewmt and the TOR, unless 
the TOR falls within the t ime period of the sub 
event, In which case the interval is equivalent to the 
duration of the sub event itself. 

4. Causal linkage 

A temporal  linkage is not the only relationship that can 
be indicated in reali ty between the sub and main 
propositions. A causal linkage can also be made from 
the sub event or s ta te ,  to the main event or state.  
There are two main types of causal linkage: teleological 
and ateleological. 

An a te leological  cause Is a purely physical link, i.e. 
mechanistic,  in the sense that  no will is posited. The 
mechanism operates  inevitably, e.g. gravitation that  
controls the motion of the planets. E.g. 

De peehdag voor de NS ward glsteren nog 
gecompleteerd,  doordat op bet centraal  s tat ion in 
Utrecht  twee machinisten van aanslultende 
post treinen biJ bet wlsselen van treln allebei 
precies in de verkeerde stapten.  (1.5847) 

(The day of troubles on the railways yesterday was 
even more complete,  because at the central  
s tat ion in Utrecht  two drivers of connecting post 
trains, when changing trains, each stepped into 
the incorrect train.) 

An ateleologleal link may also be proportional: the more 
there is of some sub property  the more there will be of 
the main property, as in: 

De dagen lengen naarmate  de nachten korten. 
(The days lengthen as the nights shorten.) 

A teleological link, on the other  hand requires that  a 
will be present.  They are volitional. The being that 
exer ts  tlds will has two components  of interest: a 
perception of his own s ta te  and an awareness of his own 
goal. There are, correspondingly, two types of 
teleological cause: reason and motive. Reason is 
primarily s ta te  controlled, e.g. 

ttet kwam hem voor dat hij, jutst omdat hlj zo 
gewoon mogelijk wilde doen, zich zo ongewoon 
voelde. (4.1610) 

(He realized that he, just because he wanted to 
behave as normally as possible, felt himself to be 
so abnormal.) 

Motive is primarily goal controlled, e.g. 
De regering heef t  hat bedrag van de steun verhoogd 

opdat de armsten geen honger zullen lijden. 
(Donaldson, 1984, p. 195) 

(The government has increased the amount of the 
support so that the poorest people will not suffer  
from hunger.) 

Note that the description of  the goal s ta te  is not true, 
as it has yet to be achieved. The standard way of 
indicating this is to use the conditional auxiliary (zullen 

will) in the subordinate clause. As an illustration of 
the contrast :  'feeling ill' is a reason for going to bed, 
' to get be t t e r '  is a motiw. ~ for going to bed. 

Figure 3. CAUSAL SC s 

no l_ 

I Pr°p°rti°nal i 
i =  • 

no yes 

PHYSICAL PROPORTIONAL 
doo~at naa/mat~ 

because according as 

Teleological? ! 

? yes 

[Sub proposition is goal i 

no yes 

? REASON MOTIVE 
(zndat omdat opdat 

because because so that 

Omdat may be used ei ther for a teleological reason or 
for an ateleological mechanist ic link. As a result  doordat 
is used to emphasize an ateleological cause. In, e.g. 

Because there were several new dancers in the 
troupe, the form of the ballet (was) changed. 

because would be translated by doordat to indicate that 
the new dancers themselves caused the change; whereas 
omdat  would indicate that  the choreographer  made the 
change to accommodate  tile ballet to the new dancers. 

179 



We have found tha t  the re  is a dis t inct ion be tween  
mechan i s t i c  and voli t ional  causal  linkages. Mechan is t i c  
links may  also be proport ional .  Volitional, or te leological ,  
links may  be based e i ther  on reason or on motive.  

5. Manner  l inkage 

The four th  and last  type  of l inkage is the  least  specif ic .  
The sub proposi t ion indica tes  someth ing  about  the  
manne r  of  the  main  proposit ion.  A manne r  SC is used to 
add a descr iptor ,  which includes the  sub event  or s t a t e ,  
to the  main  proposit ion.  The principle d is t inct ion to be 
made  is whe the r  this sub e v e n t / s t a t e  ac tua l ly  ex is t s  or 
is (perhaps) imaginary ,  i.e. whe the r  the  sub proposit ion is 
t rue  or of unknown t ru th  value.  

True sub proposition. If the sub proposition is true, then 
either the manner of the main proposition is specified as 
being restricted to the same as the manner in the sub: 

Hij speelt viool zoals hi] piano speelt. 
(He plays violin in the same way as he plays piano.) 

or the sub proposition is an addition to the main one: 
Hij speelt viool evenals zijn vader dat heeft gedaan. 
(He plays the violin, just as his father did.) 

Non true sub proposition. If the sub proposition is false 
or of unknown truth value then alsof is used: 

Hij speelt viool alsof hii piano speelt. 
(He plays the violin as if he plays the piano.) 

Whether the sub proposition is false or merely of 
unknown truth value must be determined using the 
context. The speaker can indicate a false value by using 
the past tense, just as with conditional counterfactuals: 

Hij speelt viool alsof hi] piano speelde. 
(He plays the violin as though he played the piano.) 

Figure  4. MANNER SUBORDINATING CONJUNCTIONS 

Sub proposition: True Non- t rue  
Res t r i c t ion  zoals (same way as) 
Addit ion evena ls  (just as) alsof (as though) 

6. Conclusion. 

In this analysis  of  the  s eman t i c s  of  Dutch  SCs, we have  
concen t r a t ed  on the  main  aspec t s  in order  to dist inguish 
the wood from the  t rees .  We have  ignored SCs tha t  are  
archaic ,  d ia lecta l  or formal .  We have  also ignored 
secondary  uses  of  ce r t a in  SCs, e.g. tha t  the t empora l  SC 
terwljl  (while) can  be used to highlight  a con t ras t .  We 
bel ieve tha t  this  is not prejudicial  to our case.  
Secondary  uses  a re  just  that ;  they  are  not d i f fe ren t  
meanings ,  as we have  argued e lsewhere  for the  non- 
s tandard  uses  of  if (Br(e & Smit,  1985). 

The defini t ion of  the  mean ings  of the  Dutch  SCs is 
spec i f ic  enough to be implemen ted  in a s en tence  
genera t ion  program.  We have  d e m o n s t r a t e d  this using 
K e m p e n ' s  Inc rementa l  Procedural  G r a m m a r  (Hoenkamp, 
1983). Our ex tens ion  (see Br(e,  Smit  & Schotel ,  1984) 
allows a user  to en t e r  two or more  proposi t ions and the  
type  of re la t ionship be t ween  them (inferent ial ,  t empora l ,  
causal ,  manner) .  Then  it asks  quest ions  corresponding to 
the  s e m a n t i c  t r ee  for the  corresponding type  of SC, in 
order to se lec t  the  appropr ia te  kind of SC (e.g. 
hypothe t ica l ,  denial,  e tc . ) .  The program then uses  the  
s e l ec t ed  kind to find the  co r rec t  SC in Dutch.  So the  
se lec t ion  of the  kind of SC is independent  of  the  
language;  the  ac tual  SC is se l ec ted  f rom a table  of  SCs 
built  up from the  s e m a n t i c  defini t ion of  each SC within  
one language.  Our program can  also take  a s en tence  as 
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input and break it down into main and sub propositions, 
replacing the linking SC by its language independent 
semantic definition. The important point is that the 
definition of the kinds of SC is language independent. 

We set  out  with the  aim of es tabl ishing a Universal  se t  
of  Linking Dimensions  (ULD) tha t  speakers  use  in linking 
proposit ions.  It is the  s e m a n t i c  t rees  tha t  provide us 
with the  ULDs. There  are  two levels  at which we could 
hypothes ize  universa l i ty .  The first ,  the  s t rong hypothes is ,  
is t ha t  the  t r ees  are  the  s ame  in all languages.  Then  
the  kinds of SCs should be the  s ame  in all languages .  
For Dutch  and English this  is more  or less the  case .  The 
d i f fe rences  in the  SCs in the  two languages  c o m e  about  
in the  d i f fe ren t  ambigu i t i e s  tha t  ar ise  because  the  s am e  
SC is used for more  than  one kind of re la t ionship  (e0g. 
als ==> if/when, since ==> slnds/aangezlen). As these 
ambiguous uses are not the same in the two languages, 
difficulties arise for translation programs, llowever, this 
does not negate the strong hypothesis. 

If it does turn out  tha t  there  are  languages  with SCs 
tha t  cannot  be def ined using these  t rees ,  then  a second,  
weaker ,  thes is  may  hold, name ly  tha t  the  building blocks 
from which the  t rees  are made,  are  the  s am e  in all 
languages. That Polish and Japanese have SCs 
specifically for counterfactual inferences, leads us to 
suspect that it is this second thesis that will be found 
to hold. It will  provide tlm basis for constructing a 
means for representing the functions performed by SCs 
in all languages in linking propositions. 

In e i ther  case,  why is it tha t  people re la te  proposi t ions 
using the  ULD? Is it because  thei r  bra ins  are so 
cons t ruc ted ,  or because  thei r  minds r e f l ec t  the  na tu re  of  
the  env i ronmen t  in which they  find t hemse lve s?  Is the  
ULD a na tura l  or ar t i f ic ia l  phenomenon  (Simon, 1981}? 
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