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1 In trodu ction

W hat’s funny about I  wouldn’t send a knight out on a dog like this? 
How come that we readily pick up on the allusion in “productive quo-
tation phraseology” (Partington, 1998) of the type the mother of all 
meteors (Lamb, 1999)? And how is it that characterizing a woman 
as “something that rhymes with rich” is tantamount to naming the 
beast straight away, seeing that the implied meaning cannot be can-
celled (Allan, 1992)? Different as they are, all of these examples draw 
on our amazing capacity for understanding the lexically implicit and 
playfully obfuscated, which is a crucial prerecjuisite for certain modes 
of communication: most humour is based on substituting the pre-
dictable with the unexpected, and there would be no poetry if words 
were not suggestive of specific linguistic and non-linguistic associa-
tions that can be played on and exploited for aesthetic effect.2 On the 
other hand, it is not at all clear how such commonplace observations 
tie in with current accounts of linguistic processing and memory for 
text. Some of the relevant questions here include: how do the lexical 
patterns and relations tapped in the above examples inform an on-
going comprehension process? Is predictability limited to idiomatic 
structures, and what exactly do we mean by “idiomatic”? How do 
qualitatively different (e.g. semantic and collocational/probabilistic)

1 This research was conducted as part of the DFG-funded research project Lexi- 
Kurs (reference number ZE 345/5-3) based at the University of Hanover, Ger-
many. We are grateful to Cornelia Zelinsky-Wibbelt, the project leader, for 
her comments on earlier versions of this paper.

2 As Roman Jakobson (1960, 366) has put it in his famous account of the “poetic 
function”, “both the warranted and the frustrated expectations”in Hearer’s 
interpretive performance combine to this end.
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retrieval cues interact in a complex verbal allusion? And, last not 
least, how do the above observations integrate with models of lan-
guage comprehension at large (be they linguistic or psychological in 
nature), and do they have any implications for questions of lexical 
representation in memory?

2 O bjectives

The present paper seeks to address these issues from an empirical 
perspective, with special attention devoted to the last question. In 
other words, we will be concerned with questions of predictability 
in wording, and how such phenomena can be accounted for in two 
influential approaches to comprehension from cognitive psychology 
and linguistic pragmatics, Kintsch’s (1998) Construction Integration 
(CI)-Model and Sperber and Wilson’s (1995) Relevance Theory. To 
this end, we investigated the build-up (and subsequent defeat) of the 
expectation of the word zunichte in the following humorous short 
poem by Robert Gernhardt (1). The free translation in (2) is some-
what more in keeping with the gist of the original.

(1) Bekenntnis 
Confession
Ich leide an Versagensangst
I suffer from failure-GEN-fear
Besonders wenn ich dichte
Especially when I write.poems
Die Angst, die machte mir bereits
The fear, it made me-DAT already
Manch schönen Reim zuschanden.
Many beautiful rhyme to.naught

(2) Confession
However poetic my temper be 
A fear of failure hampers me 
Indeed, this fear, I ’ve often thought 
Has brought my rhyming skills to zero.
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Successful interpretation of this text (i.e., getting its pun) requires 
anticipating zunichte (“to naught”) at the end of line 4 as well as 
additional inferencing relating to the subsequent frustration of this 
expectation. While this may indeed be a somewhat unusual course of 
events compared to ordinary discourse processing, a convincing gen-
eral model of utterance comprehension should nonetheless account for 
(or, at the very least, must not preclude) the observed effect. Hence, 
our aims in the present paper are twofold: first, to assess whether 
our hypotheses about the particulars of the process in question (cf. 
section 5.1) can be empirically substantiated, and second, to consider 
in how far these observations can be accounted for within the afore-
mentioned frameworks. Our paper is structured as follows: in order 
to establish the necessary background, we begin with a short sketch 
of the significance of “association patterns” in language structure and 
processing (section 3) and a broad outline of the two theories under 
consideration (section 4). We then present the experimental design, 
beginning with our hypotheses as to what actually happens upon suc-
cessfully interpreting the text (section 5.1). Sections (5.2) and (5.3) 
are devoted to the methods and results of our investigation. Finally, 
the discussion in (6) will assess the theories in question with respect 
to our findings and consider their implications for general issues of 
lexical representation and retrieval.

3 G uiding assum ptions

Memory is associative, and memory for language is memory. It does 
not come as a surprise, then, that there are pervasive “association 
patterns” to be uncovered at different levels of linguistic organization. 
From a “usage-based” perspective on language (Langacker, 2002), lin-
guistic knowledge is inseparably entwined with actual usage events 
in the form of a permanent feedback loop: hearers categorize their 
linguistic input by mapping it onto schemas abstracted from previous 
linguistic experience, and then instantiate these (possibly slightly ac-
commodated) schemas in subsequent production tasks. Even though 
the process of schematization is thus clearly crucial for both acquir-
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ing and restructuring linguistic knowledge, speakers are not in fact 
expected to always extract (let alone exclusively store) the highest 
conceivable generalization (i.e. the most abstract schema available). 
Quite to the contrary, we assume that the bulk of linguistic knowledge 
consists of rather concrete, i.e. only partly underspecified elements 
(low-level schemas) which include information about canonical syn- 
tagmatic contexts (i.e. conventional collocations and “colligations”). 
It is thus expected that words retain traces of their variegated usage 
patterns, a prediction which is strongly supported by the available 
textual and psychological evidence. In the present section, we will 
briefly review some of the relevant arguments from both areas of re-
search.

Beginning with evidence from corpora, Sinclair (1987) has drawn 
attention to the fact that there are two independent structuring prin-
ciples in naturally occurring language which he refers to as “the 
open choice principle” and “the idiom principle” , respectively. The 
latter principle is taken to account for the broad range of syntag- 
matic co-occurrence effects in language that commonly go by the 
name collocation (Bolinger 1976; Kjellmer 1990, 1991; Altenberg 
1991; Sinclair 1987, 1991; Renouf and Sinclair 1991). Sinclair sug-
gests that these effects arise from the fact that fluent speakers of a 
language have at their disposal a huge stock of virtually prefabri-
cated structures of varying degrees of complexity and formal spec-
ification. Fully specified items range from word-level collocations 
such as stone deaf to sentence-level routine formulae (cf. Coulmas, 
1981) like How do you do or even the considerably complex You 
don’t want to believe everything you hear. Underspecified structures 
include various types of (more or less) schematic idioms such as lose 
one’s minds/marbles (cf. Nunberget ah, 1994) and I  haven’t the fain-
test/slightest/remotest/foggiest idea/conception/notion (cf. Francis, 
1993).

Moreover, the fact that speakers have actually committed a large 
number of such clusters to memory is also taken to account for the
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existence of yet more abstract patterns like the “semantic prosodies”3 
associated with particular lexical items (Louw, 1993; Sinclair, 1996).

Sinclair’s principles can be conceived as endpoints on a contin-
uum of collocational restrictedness, but there is no well-defined cut-
off point between the two domains: syntagmatic affinity gradually 
increases from chance juxtapositions and weak preferences over fre-
quent and then habitual combinations to ever more predictive collo-
cations and finally actual freezes which may at some point culminate 
in univerbation (e.g. zu Nichte > zunichte). The phenomenon of lex-
ical chunking thus extends well beyond traditional conceptions of id- 
iomaticity, which commonly build on semantic non-compositionality: 
as understood here, the elements in question are simply stretches of 
lexis which are memorized as unified wholes, meaning that they may 
well have internal syntactic structure and even a fully compositional 
semantics; what counts is simply that they are stored en bloc and 
thus have a certain (i.e. more or less strongly entrenched) degree 
of unit-status as conventionalized expressions of the respective lan-
guage. In short, contrary to what the dominant view of language 
in modern linguistics (i.e., a discrete combinatorial system involv-
ing largely unrestrained creativity in syntagmatic patterning) might 
seem to suggest, predictability effects in wording are a phenomenon 
to be reckoned with in theories of language processing.

Whereas it is easy to see how chunking and collocation should re-
sult in partial (i.e. probabilistic) predictability, this cannot be the 
whole story, though: neither Allan’s case of something that rhymes 
with rich nor the poem under consideration here achieve their ef-
fect through clippings or other manipulations of some implicit id-
iom chunk. Instead, Hearer is driven to assume that the actually 
intended item will be recoverable by rhyme, as suggested by either

3 This term refers to the tendency of certain expressions to be restricted to 
uses within particular semantic contexts (with no restrictions as to the con-
crete lexical material encoding the required property). An example would 
be the semantic prosody of “difficulty” that is associated with the complex 
lexical item whose core is the collocation naked eye, as illustrated by expres-
sions such as barely/hardly/scarcely/just visible to the naked eye or be too 
faint/small/weak/difficult to discern with the naked eye (Sinclair 1996).
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genre-specific conventions (humorous short poems typically rhyme) or 
even explicit metalinguistic instruction (“look for a word that rhymes 
with rich"). Seeing that both rich and dichte in fact have a set of 
rhyme words, rhyme alone is not a sufficient constraint in order to 
attain a level of concrete predictability in either case: for something 
that rhymes with rich, Allan (1992, 362) suggests that the range of 
potential candidate items is inferentially narrowed down to “the most 
dysphemistic member of the set, because the less dysphemistic a re-
mark is, the more likely it is to be made directly”. As regards our 
case, a detailed discussion of the additional cues that support the 
activation of the intended target item is given in section 5.1. For the 
moment, suffice it to say that Gernhardt’s poem is an example of how 
logically independent indications can be brought together to jointly 
yield a strong anticipation of a particular word - strong enough in 
fact to produce a “leak” in Hearer’s lexical processing and fully ac-
tivate the implicit item so that it will surface to consciousness. This 
is to say that if Speaker manages to exploit an appropriate array of 
converging lexical retrieval cues, she may manipulate Hearer’s inter-
pretive performance in a way that extends lexical predictability well 
into the domain of Sinclair’s “open-choice principle” .

Psychologically, these “cues” manifest in experimentally observ-
able priming effects, i.e. lowered activation threshold values. Such 
effects have been attested in many different domains, ranging from 
concepts to phonological representations and even syntactic struc-
tures (constructional schemas): in the pioneer study of Meyer and 
Schvaneveldt (1971), the comprehension of content words was shown 
to involve the activation of other items from the same semantic do-
main (e.g., doctor - NURSE). Likewise, priming effects were observed 
to spread across conceptual hierarchies involving hyponymy and me- 
ronymy as well as further semantic relations like antonymy - a crucial 
factor for reference assignment and establishing basic textual coher-
ence in sequences as simple as (33):

(3) (3) My cari wouldn’t start because thebatteryi was flat.

In the initial stages of comprehension (i.e. during an interval of ap-
prox. 700 msec, after perception; cf. Zwitserlood 1989), the under-
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lying process of spreading activation affects all senses of the tenta-
tively identified percept, even including contextually inappropriate 
homonyms (e.g., bug - ANT vs. bug - SPY; Swinney 1979). Other 
findings in the phonological domain include priming effects below 
word-level (e.g., trombone - BONE; Shillcock 1990) and across word 
boundaries (e.g., he broke all records for the new distance - NUDIST; 
Altman cf. 1997, 82). Moreover, lexical items prime frequent collo-
cates as in rain - WET (Howard, 1981), and priming effects were also 
shown to pertain to syntactic constructions (Bock, 1986).4

Considering the on-line character of comprehension as an incre-
mental process involving a fair amount of guesswork and (uncon-
scious) anticipatory conjecture, it appears that the various effects 
described above may in fact serve rather different functions: phono-
logical priming is helpful for identifying the correct percept in the 
first place, allowing the identification mechanism to successively nar-
row down the range of conceivable target representations whilst still 
permitting a switch to other likely candidates if the input appears 
to have been misinterpreted (Aitchison, 2003). Spreading activation 
in semantic memory is not only an essential prerequisite of language 
production (by allowing Speaker to choose between alternate ways 
of encoding a specific conceptual content), it is also crucial for com-
prehension as linguistic messages cannot be interpreted without an 
appropriate backdrop of activated semantic domains. Furthermore, it 
will also prepare Hearer to expect the occurrence of certain other el-
ements of these domains in the unfolding discourse. Likewise, the co-
activation of conventional collocates of the percept serves to further 
relieve subsequent word identification tasks by providing additional 
(probabilistic) retrieval cues.

In sum, then, priming effects are attested for a number of differ-
ent entities involved in language processing (concepts, phonological 
representations, and syntactic schemata), which means that they oc-

4 Subjects primed with either double-object or prepositional object sentences 
of the type She gave me the book/She gave the book to me were found to 
prefer the primed construction when later asked to verbalize visually presented 
ditransitive scenarios.
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cur at different stages and hence contribute to different aspects of 
the overall comprehension process. This observation provides strong 
evidence for the assumption that routinized patterns of association 
between different elements of linguistic knowledge play an important 
role in comprehension, and we expected the association patterns ex-
ploited in our text to manifest in clearly observable priming effects 
of the kind described in this section.

4 T heoretica l prerequ isites

Before we discuss the particulars of our investigation, we will offer a 
brief sketch of the theories under consideration with special reference 
to their expected contribution to a convincing reconstruction of our 
case. We do not intend to offer an explicit comparison of Kintsch’s 
Cl-model and Sperber and Wilson’s Relevance Theory here, as this 
would not only require substantially more space but is also difficult 
to envisage on principled grounds - as yet, the bulk of psycholin- 
guistic and pragmatic work on comprehension is rather difficult to 
reconcile, seeing that researchers in these areas typically focus on en-
tirely different aspects of the overall process. The present issue is 
a case in point: although Kintsch’s model is not in fact limited to 
early processing stages like lexical access but also covers higher level 
representations like complex “situation models” , it has little to offer 
in the way of an explicit reconstruction of the inferential chain that 
leads to ffearer’s recovery of the pun. Relevance Theory, by contrast, 
has nothing to say about the “leakage” effecting the activation of zu-
nichte in our experiment, seeing that the whole of lexical processing 
is taken to be “not so much a part of the comprehension process as 
something that precedes the real work of understanding” (Sperber 
and Wilson, 1995, 177), to the effect that there are but some sparse 
remarks on this supposedly ephemeral topic. Hence, departing from 
the assumption that Kintsch’s model may be useful for a reconstruc-
tion of how the crucial word enters into the comprehension process 
in the first place, whereas Relevance Theory may offer instructive 
insights as to how and why subsequent assumptions relating to its 
actual absence from the text surface are formed and then subject to
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“higher level” inferential processing, we are in fact more interested 
in how the two theories may complement one another in accounting 
for our observations. The reason for choosing these particular mo-
dels out of the range of available frameworks is that both Kintsch 
and Sperber/Wilson claim to offer comparably explicit and rigorous 
approaches in their respective areas which stand the test of empirical 
evaluation.

4 .I The Construction-Integration Model o f Text 
Comprehension

Kintsch’s Construction-Integration (or shortly Cl) model is a two- 
stage model of comprehension comprising a “construction phase” and 
an “integration phase”. It is framed in connectionist assumptions 
about knowledge representation and invokes processes of spreading 
activation as a key mechanism in language comprehension. The 
model was devised in response to theories centered around notions 
such as “schemata” (Bartlett, 1932), “frames” (Minsky, 1975) and 
“scripts” (Schank and Abelson, 1977), according to which the larger 
knowledge configurations that go by these names are activated in a 
manner of “all or nothing”, i.e. as whole, monolithic entities that sup-
ply large chunks of information en bloc. Consequently, comprehen-
sion is conceived as an essentially top-down process directed by strong 
rules on such accounts. As pointed out in Kintsch (1988), however, 
such models have proven to be very inflexible in several computer 
simulations: given only minor deviations from the idealized standard 
course of events which they are supposed to schematize, they either 
fail or have to be modified until there is a specific “schema”, “script” 
or “frame” for each and every individual situation. The Cl-model, by 
contrast, has a strong bottom-up component: the initial “construc-
tion phase” which comprises the activation of concepts related to the 
linguistic input, the construction of propositions, and the association 
of the constructed propositions with yet further concepts. The pro-
duction rules involved in this phase are weak and dumb, to the effect 
that numerous “wrong” elements which have to be discarded later 
will receive some tentative activation during construction. In fact,
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it is only in a second step (the subsequent “integration phase”) that 
context effects are brought to bear on the initial net by boosting the 
activation values of elements which are strongly interconnected with 
other activated elements and suppressing the more marginal, i.e. only 
poorly supported nodes in the current network.

Evidence for Kintsch’s distinction between these two phases of 
the comprehension process comes from experimental studies of lex-
ical access: many results suggest that the early processing stages 
are context-blind, meaning that e.g. ambiguous stimuli prime con-
ventional collocates and semantically related items for all available 
readings irrespective of contextual appropriateness.5 With a longer 
delay between prime and target word presentation, however, ill-fitting 
readings do not display increased activation values anymore, whereas 
their contextually appropriate counterparts receive prolonged prim-
ing. Drawing on a wide range of such findings, Kintsch estimates that 
it takes up to approx. 750 milliseconds to suppress the contextually 
inappropriate meanings, concluding that “[ijnitial lexical access does 
appear to be exhaustive and context independent [...] Thus, what ap-
pears to be a context effect on lexical access is really an effect of the 
context on the integration of the word into the discourse subsequent 
to lexical access” (1998, 129).

Within the Cl model, lexical association patterns of the sort dis-
cussed in section 3 would be interpreted as elaborations of the initial 
input manifesting during the construction phase. As indicated above, 
such effects may arise from different mechanisms and in response to 
different functional pressures: collocation, for instance, emerges from 
routinized co-activation and serves to reduce the number of lexical 
choices; rhyme, by contrast, may be a privileged relation because 
it supports flexible and failsafe word-recognition in comprehension.

5 Till et al. (1988), for instance, used the sentence “The townspeople were 
amazed to find that all buildings had collapsed except the mint” . In line with 
the results of Swinney (1979) reported in section 1.1, they found that mint 
primed both target words like MONEY (related to the contextually appropri-
ate meaning of mint ) and CANDY (related to the contextually inappropriate 
meaning of mini), even though the ambiguity did not actually surface to con-
sciousness.
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However, we have to be a little more specific about which elements are 
involved in such processes (we are not dealing with either concepts or 
propositions here, as the above characterization of the construction 
phase would suggest) and how these elements enter into activation 
networks. To begin with, it is obvious that the process of “elaborat-
ing” a propositional net during construction by means of a largely 
unconstrained mechanism of context-blind “association” may easily 
produce inconsistencies or even downright semantic clashes between 
the various activated elements. In order to handle this in his model, 
Kintsch posits that links between any two elements in the emerging 
nets will be either (i) positive, which means there are associations be-
tween them; (ii) neutral, which means that there is no link between 
them, or (iii) negative, which means that only one of the two linked el-
ements can actually be part of an integrated semantic representation 
of the input. Hence, the different meanings of a homonym for instance 
will be connected by a negative link because usually only one of them 
will work in a specific context (except for puns). Within an extended 
approach, the link strengths are more variable than described above, 
with starting values provided by Latent Semantic Analysis, or LSA 
(Landauer and Dumais 1997; Landauer et al. 1998). This method 
that cannot be described here (but see Deppert 2002), and it does 
not offer the possibility to calculate values for German so far. At any 
rate, the Cl-model does not appear to be “overly sensitive to the se-
lection of particular parameter values within some reasonable range” 
(Kintsch, 1998, 266). That is, as long as the type of relation (positive 
- neutral - negative) is not changed, the model is surprisingly robust 
regarding the variance of link strength values (or activation values). 
The links between nodes in a net are not semantically specified in 
Kintsch’s model, i.e. there are no links specifying relations like e.g. 
causation or hyponymy. Relations like these are expressed by the 
nodes (i.e., a sentence like A dog is an animal would potentially con-
stitute a net with a proposition like B e  [ D o g , A n i m a l ], there would 
be no is-a-link).

As indicated, the propositional net constructed in the construc-
tion phase is not coherent - it may even contain overt contradictions. 
Such inconsistencies are straightened out by the integration process
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that seeks to resolve all contradictions and render the propositional 
net coherent. Setting in posterior to construction, its results are 
currently taken to manifest after approx. 750 msec. Kintsch empha-
sizes that the joint processes of construction and integration should 
not be confused with conscious problem-solving activities (which are 
resorted to when the subconscious CI-routines fail). The essential ef-
fect of the integration process consists in the strengthening of nodes 
that are strongly bound to the currently established propositional 
net in that they have many positive links to highly activated neigh-
bouring nodes (in fact, these neighbouring nodes should be strongly 
bound to the propositional net, too - this can be a mutual effect). In 
this final stage of the spreading activation process, activation spreads 
from nodes positively linked with each other and strengthens them, 
whereas nodes which are not strongly bound to the net become sup-
pressed and wither away.

As regards our stimulus text, we may suspect that there are pos-
itive links between different elements of the input and the implicit 
target item zunichte which are established during the construction 
phase (cf. 5.1 for details). Whereas context-blind priming effects of 
this type usually peter out without ever surfacing to consciousness, 
the activation of zunichte in our experiment is - at least for those 
subjects achieving full text comprehension - sustained posterior to 
integration, seeing that it is supported by several such links at the 
same time. In other words, Kintsch’s framework can accommodate 
the observed “leakage” that introduces zunichte into the comprehen-
sion process within a general model, and it also makes specific pre-
dictions as to the interaction of the involved retrieval cues that can 
be evaluated empirically: in particular, there should be a difference 
between unspecific, context-blind priming effects that indicate the 
respective item’s individual association strength in isolation and a 
cumulative, integrated effect that emerges from the interaction of all 
hitherto decoded cues - a prediction which can be tested by varying 
the delay time between prime and target word presentation. Fur-
thermore. Kintsch (1998, 206) explicitly acknowledges that aspects 
of the textual surface structure (such as rhythm and rhyme) may 
play an important role in literary text comprehension, meaning that
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elements bound to the net via such links may figure more importantly 
in the interpretive process than they would do in ordinary discourse 
comprehension. Empirical evidence supporting this claim was sup-
plied by Zwaan (1994): in his experiment, subjects reading under a 
“literary” perspective differed in reading time and memory for sur-
face information from subjects reading the same text under a “news 
story” perspective.6 We will come back to a more detailed discussion 
of the applicability and the specific predictions of Kintsch’s model for 
our case in sections 5 and 6.

4.2 Relevance Theory

Relevance Theory (RT) is a theory of linguistic pragmatics which 
has grown out of Grice’s (1989) groundbreaking work on the way in 
which interlocutors observe and exploit certain “maxims” of conver-
sation in order to efficiently pursue their communicative goals. Both 
approaches depart from the observation that natural languages are 
rather coarse-grained codes which severely underspecify the intended 
meanings of speakers: even though verbal communication is clearly 
the most explicit form of communication, linguistic stimuli are nev-
ertheless still vague and usually in many ways ambiguous, to the 
effect that their interpretation relies heavily on context. As a conse-
quence, both theories emphasize the concomitant central role of infer-
ential reasoning in verbal communication: according to RT. utterance 
comprehension comprises two essentially different mechanisms (“lin-
guistic decoding” and inference), and it is the inferential component 
alone which can provide sufficiently sophisticated hypotheses about 
Speaker’s informative intention.

The basic idea of RT is that there is an inescapable trade-off be-
tween effort and effect in both cognition and communication, meaning

6 “In terms of the construction-integration model, news comprehension would 
entail a radical integration process in which irrelevant or unimportant infor-
mation is rapidly deactivated. Literary comprehension, on the other hand, 
would entail a far less drastic integration process so that (seemingly) irrele-
vant or unimportant information is kept longer in an active state” (Zwaan, 
1994, 930)
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that the human mind is always geared towards achieving the max-
imum cognitive effect for the minimum amount of processing load. 
This hypothesis is formulated in the “first principle of relevance”: 
“Human cognition tends to be geared to the maximisation of rele-
vance” (Sperber and Wilson, 1995, 260). Relevance in turn is char-
acterized as a property of inputs to cognitive processes in terms of 
a certain cost/benefit-ratio: the greater the cognitive effect of pro-
cessing the particular input (i.e. either an assumption or a stimulus) 
in a context, and the lower the effort of establishing this context 
and its implications in the first place, the greater the relevance. In 
other words, a piece of new information (e.g., a linguistic message) is 
called relevant to the degree that it yields rich contextual effects when 
integrated with currently accessible old information (i.e., presently 
activated knowledge). Relevance is also claimed to play a key role 
in communication: here, cost and effort are balanced by the “sec-
ond principle of relevance” which states that “[ejvery act of ostensive 
communication communicates a presumption of its own optimal rel-
evance” (Sperber and Wilson, 1995, 158). This is to say that Hearer 
can be sure of two things: first, on one of the conceivable interpre-
tations, the perceived stimulus will produce an effect which Speaker 
considered worth bringing to his attention, and second, the stimulus 
is presumed to be optimally relevant in order to achieve this goal (i.e., 
the intended effect should be obtainable by processing the message in 
the most naturally available context). In other words, it is the com-
municators’ mutual adherence to the second principle of relevance 
which guides Hearer in selecting the appropriate set of background 
assumptions that will allow him to infer Speaker’s intended mean-
ing. To achieve this, he will always process the message in the least 
effort-consuming manner given what he takes to be common ground 
between himself and Speaker. Only if the cognitive effects achieved 
thereby are not sufficient7 is the initial context expanded in order to

7 An obvious (and crucial) shortcoming of the theory is its failure to spell out 
what exactly will count as “sufficient” here. Sperber and Wilson suggest that 
an interpretation is “consistent with the principle of relevance if and only 
if a rational communicator might have expected it to be optimally relevant 
to the addressee” (Sperber and Wilson, 1995, 166). Since mutual knowledge
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explore additional implications of the utterance. It has been noted 
at this point (Pateman. 1986, 750) that the mechanism envisaged by 
Sperber and Wilson in fact involves the serial application of two sepa-
rate rationales rather than a single principle that would truly balance 
cost and effort: Hearer’s overriding strategy is to minimize processing 
effort, and it is only in a second step that effects are considered.

Utterance interpretation is divided into three major steps, the last 
two of which involve inferencing: first, “linguistic decoding”, which 
maps a phonetic signal onto a structured set of concepts and yields as 
output a highly abstract and semantically incomplete “logical form”. 
Second, the “development” of this representation in terms of various 
inferential enrichments, involving the processing of the initial repre-
sentation in an appropriately selected context until the fully-fledged 
“propositional form” of the utterance is arrived at. Third, “assessing 
import” , which involves the formation and evaluation of assumptions 
relating to the implications of the propositional form of the utterance 
in currently accessible contexts; this process is repeated until the first 
plausible interpretive hypothesis is encountered. It is only these as-
sumptions (“explicatures”8 and implicatures in Sperber and Wilson’s 
terminology) which are of any use regarding the overall end of utter-
ance comprehension, i.e. the recovery of the addresser’s informative 
intention. Processing the utterance in context comes to a halt as soon

is dismissed on their account, however, both Speaker and Hearer can never 
be quite sure about what would be optimally relevant to one another; in 
particular, Hearer has no way of knowing in advance exactly what Speaker 
might have considered “worth his attention”, and why. As a consequence, it 
might well be that the interpretive hypothesis to appear optimally relevant 
to Hearer is not in fact the interpretation envisaged by Speaker. This might 
explain the fact that communication indeed often fails, but given the above 
definition of “consistency with the principle of relevance” as a criterion for 
choosing interpretations, it does not explain how Hearer can actually arrive at 
an interpretation at all.

8 As opposed to the notion of implicature, Sperber and Wilson refer to the 
assumptions explicitly communicated by an utterance as its “explicatures”, 
with “explicitness” being defined as follows: “An assumption communicated 
by an utterance U is explicit if and only if it is a development of a logical form 
encoded by U" (Sperber and Wilson, 1995, 182).



346

as the first interpretation which is consistent with the principle of rel-
evance is arrived at, thereby making the first spontaneously plausible 
hypothesis the “output” of the comprehension process. The principle 
of relevance is claimed to apply at all stages of the comprehension 
process and hence to govern each of the various subtasks involved. 
Two of these are of particular interest here: on the one hand, the 
step identified as “access to lexical entries” (a subtask of “linguis-
tic decoding”, this is where the activation of zunichte would have to 
be located in the model), and on the other hand, the identification 
of propositional attitude (a subtask of “assessing import”, the stage 
at which the pun is reconstructed). In the present section, we will 
merely outline Sperber and Wilson’s general account of the respec-
tive processing stages, i.e. the actual application to our data will be 
postponed to section 5.

As regards the activation issue, RT does not actually address it: 
Sperber and Wilson remain agnostic on collocation and other lexi-
cal priming effects, even though these phenomena have a manifest 
influence on decoding. In fact, RT is not overly concerned with the 
early stages of comprehension at all: arguing that “linguistic decod-
ing is not so much a part of the comprehension process as something 
that precedes the real work of understanding, something that merely 
provides an input to the main part of the comprehension process” 
(Sperber and Wilson, 1995, 177), the authors focus on the inferential 
component straight away. There is one respect, though, in which the 
principle of relevance is claimed to also impinge on the procedure 
of linguistic decoding, and this is where issues of predictability and 
anticipation come into play: Sperber and Wilson assume that the in-
ferential component interacts with the (supposedly dumb) decoding 
mechanism by imposing grammatical constraints on ongoing word 
recognition tasks. These restrictions come in the shape of “anticipa-
tory syntactic hypotheses” which serve to predict the lexical category 
of the immediately following word: by suppressing the grammatically 
inappropriate items out of the set of present candidates, Sperber and 
Wilson argue, these constraints serve to reduce processing effort and 
thus increase relevance. Abstracting away from prosodic differences 
here, this means that with a sequence such as these constraints serve ?



347

being recognized already, the inferential component would “inform” 
the decoding mechanism that an incoming sound sequence [tu] should 
at this point be interpreted as to (these constraints serve to?), rather 
than too ( *these constraints serve, too?), which would disqualify as a 
grammatically inappropriate homonym (cf. section 6 for discussion). 
At any rate, since Sperber and Wilson’s account of anticipatory ef-
fects in lexical processing is limited to syntactic constraints, we must 
conclude that RT has nothing to offer as to how lexical items which 
are not directly “decoded” can nevertheless become part of the com-
prehension process.

As regards the second issue, however, we suspected that Sper-
ber and Wilson’s theory of irony might offer a convincing account 
of the inferential processes that lead to Hearer’s recovery of the 
pun. Their argument proceeds from the idea that ironical utterances 
are “echoic” in nature: Speaker communicates an assumption from 
which she implicitly distances herself, in that this assumption is be-
ing attributed to someone else. The characterization of irony as an 
echo-phenomenon in turn goes back to one of the most fundamental 
tenets of RT - the distinction between “descriptive” and “interpre-
tive” modes of language use. Roughly, the idea is that an utterance 
can be used either as a description of a state of affairs in the world, in 
which case it is a matter of its propositional form being either true or 
false of this state; or it can be used as an interpretation of some other 
propositional representation (i.e., another utterance or a thought), in 
which case its propositional form has to resemble the propositional 
form of this other representation. The essential property of irony (as 
a case of interpretive language use) is that the propositional attitude 
involved in this act of mimicry is one of disapproval. In order to 
grasp the ironical gist of an utterance, therefore, Hearer has to i) 
identify the utterance in question as echoic; ii) make out the source 
of the opinion echoed; and iii) recognize that Speaker’s attitude to 
the represented thought or utterance is one of dissociation.

Sometimes, however, these questions are rather difficult to decide. 
There might be cases in which an utterance appears to be echoic, but 
the source of the opinion echoed cannot be clearly determined. Such 
utterances may echo to popular wisdom, fixed phrases and sayings
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and generally any formulaic chunk or stereotypical assumption which 
Speaker considers well-established enough to be supplied in order to 
recognize the echoic nature of her utterance. The second condition is 
thus not a necessary one: the fact that the element in question cannot 
be attributed to a specific source need not prevent successful recogni-
tion of the ironical nature of the alluding utterance. Then, there are 
many cases where Speaker’s attitude is difficult if not impossible to 
pin down: between the two extremes of emphatic endorsement and 
outright rejection, echoic utterances may display a plethora of subtly 
graded attitudes involving a certain element of either affirmation or 
dissociation. Sperber and Wilson (1995, 240) hold that these options 
form “a continuum, with different blends of attitude and emotion giv-
ing rise to a whole range of borderline cases which do not fit neatly 
into any existing scheme” . In the case of irony, however, it must be 
manifestly clear that Speaker is distancing herself from what is being 
echoed, else Hearer will end up with a positively wrong interpreta-
tion. Evidence for the intended attitude can be supplied in the form 
of prosodic and paralinguistic cues as well as left to Hearer to gather 
from contextual information. Hence, with an ironical prompt like Go 
ahead and ruin my carpet, Hearer can be safely entrusted to supply 
the information that the ruin of carpets is generally not considered 
a desirable state of affairs. Moreover, Go ahead and ruin my car-
pet is echoic in that it refers to a thought which Speaker expects to 
have occurred to Hearer when he caused whatever mishap it was. We 
suppose that it is precisely this mechanism (ironically alluding to a 
presently salient thought of Hearer) that accounts for the pun in our 
text (see below for details).

5 Em pirical assessm ent

As indicated in section 2, successful comprehension of our stimulus 
text (repeated here as (4)) requires two things: first, activating the 
lexical representation of the fully implicit word zunichte, which is ex-
pected to occur at the end of line 4; and second, assessing the import 
of its non-occurrence through a particular chain of inferences. Nat-
urally, issues of lexical priming are “more amenable to experimental
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testing than the recovery of implicatures” (Sperber and Wilson, 1995, 
257), but we attempted to devise suitable empirical designs for either 
component of this process. Before we discuss the methods (5.2) and 
results (5.3) of these investigations, let us begin with a more detailed 
consideration of what happens upon comprehending the poem.

(4) Bekenntnis
Ich leide an Versagensangst 
Besonders, wenn ich dichte.
Die Angst, die machte mir bereits 
Manch schönen Reim zuschanden.

5.1 Hypotheses

By choosing the rare and archaic near-synonym zuschanden instead of 
the expected word zunichte at the end of line 4, the author frustrates 
Hearer’s expectation and creates a paradoxical pun: the communi-
cated message (which can be paraphrased as: “the author is a bad 
poet who often fails at rhyming”) is reinforced and directly exempli-
fied by the fact that the poem itself indeed does not rhyme. At the 
same time, it is obvious that the presence of zuschanden (and hence, 
the avoidance of the rhyme) is the product of a deliberate and, as will 
be realized on the inferential plane, well-calculated choice rather than 
the outcome of some “fear of failure” which is presented as the reason 
for the author’s seemingly poor performance. The text thus strongly 
suggests that the author could well have supplied the appropriate 
rhyme if only he had wanted to. In order to get the pun, Hearer first 
has to supply the envisaged element and in a second step explore 
the contextual implications of the fact that it has been spared out 
with what must be deliberate intent. In other words, the intended 
propositional attitude (irony) can only be inferred correctly if Hearer 
has actually expected zunichte in the first place, meaning that the 
corresponding lexical entry must have been activated without the 
word being actually “decoded” in the sense of Sperber and Wilson. 
If this account is correct, the theories under consideration will have
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to account for two separate issues: first, how does zunichte become 
involved in the comprehension process, and second, what happens in 
reconstructing the pun?

5.1.1 Activation of zunichte

As regards the activation of zunichte, we expected a cumulative in-
crease in priming with four factors contributing to the overall effect: 
rhyme expectation, collocation, identical word-onset of zuschanden 
and zunichte as well as an interplay of semantic and syntactic con-
straints on the final slot in the second sentence. First and foremost, 
Hearer expects the text to rhyme, which would require a match with 
dichte at the end of line 4. Subjects had been informed that they 
would be presented with short humorous verse, and each of the pre-
ceding stimulus texts had confirmed the stererotypical genre expec-
tation that such poems commonly rhyme. Second, there is a syn- 
tagmatic lexical relation between machte and zunichte which form 
a well-established collocation in German. Incidentally, a weaker re-
lation of the same sort also holds between machte and zuschanden; 
the word zuschanden, however, is extremely rare and presumably no 
longer in the active vocabulary of most speakers of contemporary 
German. Evidence supporting this intuition was obtained from a fre-
quency check of both zunichte and zuschanden as well as the two 
collocations zunichte machen and zuschanden machen in the IdS- 
corpora of written language (PUBLIC):

Table 1. Total frequency of zunichte /  zuschanden machen in PUBLIC
raw counts

zunichte 4845
zunichte machen 4727
zuschanden 90
zuschanden machen 18
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Seeing that lexical retrieval is more time-consuming for rare 
words,9 we expected that other things being equal, the more fre-
quent item zunichte should be more readily available than zuschan-
den when collocationally primed by machte, especially since machen 
also collocates much more strongly with zunichte than with zuschan-
den (irrespective of absolute frequency): whereas 97,56% of all in-
stances of zunichte appear in connection with machen, this is only 
true for 20% of the attested instances of zuschanden, which is a fur-
ther reason why zunichte should receive higher activation values than 
its competitor. The same holds for the third factor, i.e. the identi-
cal onset of zunichte and zuschanden: even granted that the very 
rare zuschanden is actually among the initial set of activated candi-
date representations at all, zunichte should still display significantly 
higher activation values due to its greater degree of entrenchment. 
The fourth factor emerges from an interaction of semantic and syn-
tactic constraints on plausible fillers of the position in question: on 
the one hand, the semantics of Bekenntnis (“confession”), leiden (“to 
suffer”) and Versagensangst (“fear of failure”) combine to the effect 
that the consequences of whatever this “fear” has caused are fore-
shadowed as something presumably negative. On the other hand, 
by the time Hearer has arrived at the last word of line 4, an “an-
ticipatory syntactic hypothesis” in the sense of Sperber and Wilson 
will have narrowed the focus of the recognition procedure by inform-
ing it that the target item should be an adverb: with both direct 
object/patient (manch schönen Reim) and an additional indirect ob-
ject/ “maleficiary” argument (mir) being identified already, Hearer 
will know that machte is being used as a function verb requiring an 
additional element in the present context. As laid out in section 3, 
Hearer’s preliminary syntactic analysis of the stimulus should thus 
prime the grammatical template of the resultative construction. Ac-
cording to Goldberg (1995), the resultative schema (cf. Figure 1) is a

9 This is the so-called “word-frequency effect” observed in studies of lexical 
access; cf. Forster (1976, 263): “words with a relatively high frequency of 
occurrence are classified faster [when presented in a lexical decision task] than 
words with a low occurrence frequency, e.g. mildew, perspire, radiate, although 
the latter are still perfectly familiar to the subjects of the experiment”.
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subtype of caused motion constructions that canonically encodes the 
process of (metaphorically) transferring a patient argument to a new 
state:

Sem CAUSE-BECOME 
R

< agt pat result-goal >

R: instance, 
means

PRED

I
<

I 1
>

1
Syn V SUBJ OBJ OBLa p /pp

Figure 1. The Resultative Construction (Goldberg, 1995, 189)

In the given context, Hearer will thus be in a position to anticipate 
that the referent of the direct object is being brought into a new state, 
and that the expressed change of state is likely to be of a destructive 
quality, i.e. geared towards some negative outcome. The combination 
of these cues thus yields a further indication that zunichte is highly 
appropriate for the position in question.

Summing up, we expected both immediate priming effects of dif-
fering strengths and an overall cumulation of cues resulting in the 
ever stronger activation of zunichte. We hypothesized that the latter 
effect should require contextual “integration” in the sense of Kintsch’s 
Cl-model, i.e. that delays of target word presentation of more than 
750 msec, should lead to a marked increase in priming.

5.1.2 Assessment of propositional attitude

As regards the pun, we have claimed that the anticipation of zunichte 
is a necessary prerequisite for successful comprehension of the poem. 
However, this is not to say that it is also a necessary corollary of 
processing the text, in the sense that it will inevitably surface to con-
sciousness and actually occur to each and every subject. It is clearly
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conceivable that Hearer may fail to consciously acknowledge the allu-
sion or fail to grasp its implications. In both cases, we hold that this 
will lead to a wrong assessment of propositional attitude resulting 
in only partly successful comprehension. Hence, we suspected that 
there should be a clear interdependence between subjects’ awareness 
of their anticipation and positive evaluations of the texts as origi-
nal, witty etc. Furthermore, we supposed that the peculiar effect of 
the text could be explained along the lines of Sperber and Wilson’s 
theory of irony: basically, the idea is that the thought underlying 
the poem is something like “I [i.e., the author] can’t rhyme”, that 
this thought is being attributed to Hearer, and that the activation of 
zunichte provides evidence conflicting with this assumption, thereby 
ridiculing the all too premature above conclusion. This process may 
be reconstructed as follows: first, the text itself implicates that the 
author is a bad poet whose “failure” lies in his notorious inability to 
come up with rhymes. Second, the poem provides direct evidence for 
this assumption, as an appropriate match for “dichte” is seemingly 
amiss. In this, the text exploits Hearer’s rhyme expectation, and 
it is precisely this move that allows the attribution of the underly-
ing thought to Hearer himself: having realized that the text indeed 
does not rhyme, he is tricked into strengthening the implicature that 
the author is a pathetic poet who cannot come up with appropriate 
rhyme words - a deduction which is carried out solely on the responsi-
bility of Hearer himself. In the third step, however, this conclusion is 
yet again refuted by the observation that the rhyme must have been 
avoided on purpose. Consequently, Hearer is so to speak “caught in 
the act” of subscribing to the unwarranted implicature which the text 
has previously forced onto him.

It is only against the backdrop of zunichte that the defeat of 
Hearer’s rhyme expectation can be understood as an intended effect 
that has significant consequences for the immediate implicatures of 
the poem. Hence, for subjects achieving full text comprehension, the 
unconscious priming effect was predicted to surface to consciousness 
at the very moment that their expectation was discontinued, and this 
in turn was predicted to trigger the extra layer of inferences needed in 
order to reconstruct the pun. By contrast, if it is not understood that
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the rhyme was avoided on purpose (which presupposes the conviction 
that the particular rhyme must have been at the author’s disposal) in 
order to illustrate the poem’s point, we hypothesized that the original 
iinplicatures of the text would be retained in the context, to the effect 
that Hearer would not attain fully successful comprehension. In this 
case, the wrong assessment of propositional attitude would coincide 
with a low degree of relevance, thereby prompting evaluations of the 
text as all in all unsatisfactory, banal and pointless.

5.2 Methods

The activation of zunichte was investigated in a cross-modal priming 
experiment involving a lexical decision task. 72 subjects, mostly stu-
dents of German or English linguistics at the University of Hanover, 
were tested individually using a fully automatic experimental pro-
gramming - that is, they were presented with standardized record-
ings of the stimulus texts, the target words were presented visually 
on a computer screen, and both was part of an automatic procedure. 
Reaction times were measured automatically using ERTS. Subjects 
were told that they were going to be presented with poems, some 
of which would be interrupted, i.e. the recordings were only played 
up to a certain point. Immediately after the presentation, they were 
told, a string of letters would appear on the screen and they would 
have to decide as quickly as possible whether the presented letter 
string is meaningless or if it forms an existing German word.

Subjects were presented with seven poems in total. The texts were 
taken from the works of several German authors (Joachim Ringel- 
natz, Christian Morgenstern, Eugen Roth, Ansgar Anders and Alex 
Dreppec). The stimulus texts were all short (presentable in spoken 
form within less than 20 seconds), humorous and rhymed.10 The first 
six runs merely served as a training, but were not marked as such. 
During the six training runs, subjects were presented with three ex-
isting words and three senseless letter strings as targets. Three of the

10 This counts for the six training runs. The poem given in the control condition 
of the seventh run did not rhyme.
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six poems that served as a training were interrupted (i.e. not pre-
sented in full length), three were not. The choice of the interrupted 
poems was varied systematically. In the seventh run, all subjects 
were presented with Gernhardt’s poem “Bekenntnis” and the target 
word zunichte. In order to reconstruct the build-up of the anticipa-
tory effect, the presentation of the text was interrupted at one of the 
following five measure points:

(5) Bekenntnis
Ich leide an Versagensangst 
Besonders, wenn ich dichte (1)
Die Angst, die machte (2) mir bereits 
Manch schönen Reim (3) zw(4)schänden (5)

The first four measure points were chosen in order to investigate 
the respective contributions of the hypothesized cues detailed in sec-
tion 5.1. The fifth measure point served to make sure whether zu-
nichte was still primed after its competitor zuschanden had been 
perceived. Each of these five conditions was presented to 12 of the 
subjects. A sixth condition with an alternative seventh poem not 
priming zunichte at all was presented to another 12 subjects. This 
served as a control condition in order to obtain values for a compari-
son with the values of the other five conditions where priming effects 
were expected. The results were evaluated with variance analysis. 
In the terminology of quantitative statistics, the dependent variable 
- the variable that was expected to vary depending on the differ-
ent conditions - was constituted by the reaction times; independent 
variables were the different options of the final presentation (which 
amounted to six different conditions: four interrupted versions, the 
complete presentation and the control condition) and the delay with 
which the target word was presented (two different options), giving 
a total of 12 conditions altogether.

Our second investigation was concerned with the expected interde-
pendence between lexical retrieval of zunichte and correct assessments 
of the text’s propositional attitude. We constructed a questionnaire 
consisting of the poem and 16 questions. The 16 questions formed
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two scales, each consisting of eight questions. The first eight ques-
tions were all concerned with the reader’s evaluation of the poem 
- i.e., subjects were asked to comment whether they found the text 
original, funny, appealing etc. The questions of the second scale asked 
whether they had noticed a “surprise” of some sort when reading the 
text, whether there had been an element of unfulfilled expectation or 
a sudden change of orientation etc. at some point. We expected these 
two scales to correlate significantly. The participants, 34 students of 
English, had to choose between 4 standardized answering possibilities 
(“yes” , “rather yes”, “rather no” and “no”), later coded from 1 to 4. 
Moreover, they were also asked to freely formulate reasons for their 
answers regarding some of the questions. The data were subject to a 
correlation analysis (Pearson).

5.3 Results

Figure 2 shows the results of the priming experiment. Each of the 
columns stands for one of the conditions resulting from the combina-
tion of the variations and sums up the data of six participants. The 
priming effect is highly significant with F (5, 60) =  4,02, p < .005 
(Variance Analysis is legitimated by a Levene Test). All conditions 
with an expected priming effect in fact display this effect compared 
to the control condition. However, the expected cumulative priming 
effect regarding conditions 1 to 4 only appears when the target word 
is presented with 1 sec delay. This result will be discussed below in 
more detail. It is backed up by another heuristic analysis, that is, a 
correlation analysis including the data for the delayed presentation 
(1 sec) of the target word with the control condition coded as “point 
0” (no priming effect) and condition 5 not included (a “prolonged” 
cumulative priming effect was not expected for this condition). The 
correlation between the reaction times (of six participants per con-
dition) and these five conditions (1, 2, 3, 4 and 6 interpreted as 0) 
coded from 0 to 4 is highly significant with r =  -.64, p < .001.

The effect of the presentation time of the target is also significant 
with F (1, 60) =  5,17, p < .05. Even though this is not reflected by all 
of the conditions, participants tended to react more slowly when the
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Figure 2. Priming results

target was presented with only 200 msec delay. This is also reflected 
by the data of the training runs, where it took the participants an 
average of 107,7 msec longer to react when the target was presented 
with a delay of 200 msec rather than 1 sec. Apart from this general 
tendency, there are of course specific differences between the single 
conditions: first, the delay does not make much difference in condi-
tions 1 and 6. This is in accordance with our expectations: at both 
points, there is not much to integrate. As regards the control con-
dition 6, we did not expect any element of the alternative poem to 
prime zunichte, implying of course that there is no need to integrate 
more than one element that would do so. As regards condition 1, we 
see dichte as the first cue privileging the activation of zunichte, so it 
is not necessary to integrate it with any preceding indication. Thus,
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the priming effect of dichte stands mostly for itself in both condi-
tions, which is in fact reflected by the small difference between the 
two delay conditions. The other conditions differ in this respect: in 
condition two, the collocational effect of machte has to be integrated 
with the effect of its predecessor dichte. We interpret the difference 
between the two delay conditions at this point as follows: with a 
delay of 1 sec, the integration can be performed, thus, the priming 
effects of machte and dichte merge to an integrated retrieval cue for 
zunichte. With a delay of merely 200 msec, no integration is allowed 
for, meaning that the result here stands for the isolated priming ef-
fect of machte, with little support from dichte. The difference is even 
more marked in condition 3, which is interesting because the word 
Reim in itself is actually not a retrieval cue for zunichte at all; this 
in turn suggests that the facilitation effect encountered at 200 msec 
here is still due to the integrated effect of dichte and machte. The 
difference between the two delay conditions indicates that this effect 
is not yet integrated with the fact that the word Reim completes the 
direct object NP and hence immediately precedes the syntactic slot 
in which the semantically appropriate adverb zunichte would have 
to be located. If this observation can be integrated with the preced-
ing indications, the priming effect is markedly stronger. Regarding 
condition 4, the strong priming effect observed in the condition with 
200 msec delay can be interpreted as resulting from the part-whole 
relation between zu- and zunichte: upon perceiving the onset of the 
poem’s last word, the strongly primed item zunichte will receive even 
more activation (this time in a bottom-up fashion). In the condition 
with 1 sec delay, this effect is again integrated with its predecessors, 
resulting in the strongest priming effect measured in the experiment.

As regards the questionnaire-based survey, our predictions were 
borne out, too: not surprisingly, the two scales correlate highly sig-
nificantly with r =.47 (p < .005). Participants who expected that the 
poem would end with zunichte did notice an “orientation shift” and 
evaluated the poem more positively. The opposite is true for those 
who did not experience such a shift. Figure 3 illustrates the corre-
lation using the original data of the single participants. Two points 
mark the two scale sums for each of the participants. What matters
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here is the harmonic “movement” of the two lines connecting all of the 
scale sums for the two scales separately. This illustrates that, with 
little exceptions (and these exceptions are natural within quantitative 
statistics), a high scale sum on one of the two scales goes along with 
a high scale sum on the other one. The fact that some of the partici-

Participants

Figure 3. The correlation between anticipation and appreciation

pants did reconstruct the author’s intention and some did not can also 
be illustrated by quoting from the freely formulated reasons for their 
answers. Subjects who evaluated the text negatively stated reasons 
such as the following: “Ein Gedicht sollte sich meiner Meinung nach 
reimen. Das vergrößert die Wirkung um ein Vielfaches” (“I believe 
that a poem should rhyme. That increases the effect of the poem 
significantly”). Positive evaluations came along with comments such 
as “Der Reim wird tatsächlich zuschanden gemacht” (“The rhyme is 
indeed brought to naught”).
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Summing up the results in total, we have found that there is a 
cumulative increase in the activation of zunichte if contextual inte-
gration is allowed for. Furthermore, consciously acknowledging the 
fact that lexical retrieval of zunichte was actively encouraged by the 
author leads to a completely revised interpretation of the text (as 
manifest in subjects’ markedly different evaluations of the poem).

6 D iscu ssion

We set out to discuss how effects of predictability in wording (which 
may be indicative of certain general properties of lexical representa-
tions in memory) may be accommodated in two current accounts of 
language comprehension, and we are now in a position to assess the 
models under consideration with regard to a particular case and some 
specific data. Let us first recap how the two frameworks handle the 
data presented in section 5. Beginning with Kintsch’s theory, it can 
offer a straightforward explanation of the priming results presented 
in Figure 2: the activation of zunichte increases significantly if “inte-
gration” in the sense of the Cl-model is allowed for. This result, illus-
trated by the difference between each pair of black and grey columns 
in Figure 2 (as well as by the steady decrease in reaction time indi-
cated by the black columns of conditions 1-4), is clearly in line with 
the predictions of the Cl-model. Hence, our results can be interpreted 
as support for Kintsch’s basic distinction between “construction” and 
“integration” phases as well as his claim that interrelated elements 
strengthen one another within the integration phase: zunichte re-
ceives priming from several items in the activated net, but the full 
effect is only observable if the separate cues can be “integrated” in 
the manner envisioned by Kintsch.

RT in turn can offer a convincing account of what happens next 
(or, in other words, an explanation of the data in Figure 3): on the 
one hand, there are several cues which encourage the anticipation of 
zunichte rather than the more effort-consuming retrieval of zuschan-
den (being an archaism, the latter would be improbable anyway, but 
in the given linguistic context, it is downright inappropriate); on the 
other hand, Hearer generally expects that he is not incurred with
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processing effort gratuitously, meaning that greater effort should al-
ways be offset with additional intended effects. Seeing that the re-
covery of the implicit item is strongly encouraged by the text, the 
principle of relevance will lead Hearer to suspect that there might 
be some underlying rationale for conning him into anticipating the 
“wrong” item. Once the assumption that zunichte would have been 
a much more likely and appropriate choice in the position in ques-
tion is added to the current context and processed together with the 
“explicatures” and implicatures of the text, the extremely unlikely 
preference of zuschanden will all of a sudden appear consistent and 
significant: Hearer is now in a position to realize that the author 
must have avoided the rhyme on purpose in order to provide direct 
evidence for the poem’s literal message (“I [i.e., the author] can’t 
rhyme”), and that this proposition is not actually entertained as a 
would-be sincere description, i.e. that the poem should not be taken 
to actually assert this proposition. This conclusion in turn gives rise 
to a whole range of new contextual effects which cancel the text’s 
original implicatures, and as relevance is merely a function of effort 
and effect, it follows that the ironical interpretation is more relevant 
than the assertion reading: if zunichte has been activated so that the 
crucial assumption can eventually be formed, contextual effects will 
be larger than if the original implicatures are simply endorsed and 
taken at face value. This increase in relevance is reflected in Hearer’s 
realization that the author is actually not failing at all, but rather 
skillfully playing with his expectations.

On the other hand, just as the strengths of Relevance Theory and 
the CI-model complement each other in reconstructing our observa-
tions, so do their limitations. RT cannot explain how zunichte can 
become part of the comprehension process in the first place. The 
CI-model does explain that, but it has nothing substantial to say 
about the inferential processes involved in reconstructing the pun; 
moreover, it cannot accommodate the fact that zuschanden remains 
highly activated, too (cf. the simulation data in the appendix).11

11 This can be illustrated by means of heuristic computer simulations performed 
with the CI-simulation-program: because of its weaker connections to the
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Therefore, before we move on to discuss whether our case can shed 
light on more general issues of lexical processing, let us consider the 
extent to which these observations may point to relevant shortcom-
ings of either model.

As regards Kintsch’s paradigm, it provides a general model that 
can recast lexical association phenomena in terms of spreading acti-
vation processes, but it does not explicitly detail how these activation 
patterns are transformed into specific interpretive assumptions, and it 
does not cover the full range of elements that will actually co-activate 
one another in the envisaged manner, either. Let us briefly discuss 
both issues in turn. First, Kintsch is not very specific about which 
particular assumptions will in fact be formed during comprehension: 
to stay with our example, if Hearer arrives at the crucial conclusion 
that the author of our text must have avoided the rhyme on purpose, 
this assumption is fairly removed from the actual “text base”, i.e. it is 
the product of a complex chain of inferences which cannot be reduced 
to merely “constructing” and “integrating” the text’s propositional 
net itself. True, Kintsch maintains that his model is not intended to 
cover conscious problem solving activities, but the fact remains that 
many assumptions which are formed during comprehension are nei-
ther consciously constructed nor immediately entailed by elements of 
the text base, either. A theory of human utterance comprehension 
which does not account for these assumptions (meaning that it will 
predict which ones will and which ones will not be formed, and why 
this should be so) is not fully satisfactory. Second, our data indi-
cate that the exclusively semantic focus of Kintsch’s account of the 
Cl-process may be too limited in scope. Kintsch’s model relies on a

other nodes, zuschanden always receives very little to no activation at all, 
although it is evidently as important for successful comprehension as zunichte 
(which always gets the highest possible activation). Regarding the values 
entering the process (link strengths and activation values), this result is very 
robust given variation “within some reasonable range”, to quote Kintsch again. 
These simulations cannot be described here in full detail, but the activation 
value vectors and the connectivity matrix for one example can be found in the 
appendix (as a documentation aimed at readers who are already familiar with 
the simulation procedure).
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priori stipulations of which elements will actually count as “related” 
and how the “strength” of these relationships should be measured. 
As indicated, a method for obtaining such independent data as far as 
semantic relationships are concerned is supposed to be provided by 
LSA; it is unclear, however, how other lexical relations such as e.g. 
rhyme should be incorporated into this account, and how the respec-
tive strengths of different types of lexical relations in memory should 
be compared. Apart from predicting that the integrated effect of 
e.g. phonological and syntactic-semantic priming of zunichte should 
be larger than the respective priming effects in isolation, Kintsch’s 
approach therefore does not offer an exhaustive account of how the 
individual effects arise and how they interact in processing.

Our problems with RT lie elsewhere. Relevance Theory may not 
be a theory of linguistic structure in itself, but it nevertheless builds 
on certain assumptions about what constitutes relevant aspects of 
linguistic knowledge, and as such it plain ignores the rich fabric of 
lexical patterning in language that accounts for the phenomenon in-
vestigated in this paper. More generally, the fact that RT does not 
address such issues in the first place is indicative of its essentially 
modular and “syntactocentric” (Jackendoff, 1997) orientation. We 
see our findings as evidence that such approaches miss out on rele-
vant facts about speakers’ linguistic knowledge: specifically, Sperber 
and Wilson do not preclude the existence of top-down effects in lexical 
processing in principle, but arbitrarily limit their scope to those which 
are syntactically motivated (as outlined in section 4.2, Sperber and 
Wilson’s concept of “anticipatory syntactic hypotheses” may consti-
tute one aspect of such effects, but it is unclear why this should be a 
privileged factor, let alone the only one involved). For means of illus-
tration, recall our earlier example of the rather simple sequence these 
constraints serve ... to/*too: where an anticipatory syntactic hypoth-
esis would influence the decoding procedure by suppressing the poten-
tial target representation too; still, there are often many additional 
options to be considered which would escape a purely syntax-based 
account since each of them would be grammatical (consider e.g. the 
numeral twoin the present example, as in these constraints serve two 
different functions). The point is that constraints relating to gram-
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matical well-formedness alone are probably not enough - they need 
to be combined with additional indications in order to allow for rapid 
real-time performance (in computational linguistics, this insight has 
often led to the incorporation of statistical heuristics into the analysis, 
seeing that a purely formal “deep analyses” may run into complexities 
that cannot be handled anymore). While such observations actually 
provide strong evidence for the importance of economy considera-
tions (and therefore something like Sperber and Wilson’s principle 
of relevance) in utterance comprehension, they also illustrate that it 
is ill-advised to explicitly exclude certain types of probabilistic cues 
in processing which could otherwise relieve processing load to a sig-
nificant extent. In fact, Sperber and Wilson are only drawn to this 
move because of their commitment to cognitive modularity in the 
Fodorian sense (Fodor, 1983): they conceive of the linguistic system 
as an autonomous and dumb “input system” into central cognition 
and therefore maintain that the putative basic heuristic of the central 
component (i.e. the principle of relevance) does not affect the oper-
ations of the linguistic input module (i.e. “automatic decoding”). 
To us, however, Sperber and Wilson’s account of why “anticipatory 
syntactic hypotheses” of the type described above should constitute 
an exception from this rule is not convincing - either the decoding 
procedure is “informationally encapsulated” or it is not (you can’t 
have your cake and eat it!). At any rate, some probabilistic effects 
other than syntax-based constraints undoubtedly show up during the 
initial stages of lexical processing already, i.e. within what would 
be the “construction phase” in Kintsch’s terminology: as reported in 
section 5, lexical access is less effort-consuming for frequent words, 
which points to the significance of cognitive entrenchment for lexical 
processing. Extending the logic of RT to this domain, frequent words 
are per definitionem more likely to actually occur in discourse and 
less effort-consuming to retrieve, which is why there is good reason 
for Hearer to utilize frequency information if indeed his overarching 
strategy is to minimize processing load.

Applied to our case, this observation indicates the direction in 
which a jointly Cl- and RT-compatible explanation of lexical pre-
dictability effects may be sought: they reflect probabilistic conjee-
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tures which emerge from an overlap of activation patterns that have 
arisen from otherwise independent associative processes. In the ter-
minology of RT and the CI-model, considerations of relevance will af-
fect the way in which the initial network will be both constructed and 
integrated: it is the most strongly entrenched and most frequently 
co-activated (i.e. least-effort-consuming-to-access) items which will 
become involved in the construction process first, and it is the most 
strongly interconnected items (i.e. those with the highest amount of 
straightforward contextual implications) which will be retained poste-
rior to integration. Hence, the individual priming effects for zunichte 
need not even be particularly strong, as long as the cumulative value 
is sufficient in order to surpass the item’s activation threshold (which 
should be lower than that of e.g. zuschanden from the outset).

Our notion of converging retrieval cues is in fact strongly remi-
niscent of a key mechanism in yet another psycholinguistic model, 
namely Allport’s (1985) theory of “distributed memory” with its no-
tion of “engram capture”: on this account, lexical representations 
(like any other elements of knowledge) consist of activation patterns 
spread across larger regions of the brain, and the elements of such 
an activation pattern (i.e., the various different specifications of the 
particular word) are associated with each other. This is what All-
port calls an auto-associated pattern or “engram”. Additionally, the 
various elements of an engram are associated with elements of other 
activation patterns - hence, among others, the activation pattern for 
zunichte would be connected to the patterns for dichte and machte for 
instance. Associative connections between activation patterns mani-
fest in priming effects and may ultimately serve as retrieval cues given 
a certain threshold value is surpassed. In that way, we can describe 
the observed “merger” of retrieval cues for zunichte as the result of a 
“capture” of its activation pattern due to cumulative priming, which 
would explain why associative (i.e., purely top-down) factors in pro-
cessing may be as effective for the activation of lexical representations 
in memory as ordinary bottom-up decoding.

What are the implications of these observations? First of all, mod-
elling lexical items as “auto-associated activation patterns” that syn-
thesize qualitatively different and independently stored information
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marks a point of departure from the pre-theoretical conception of 
words as unified wholes (comprising a particular sound sequence and a 
“convenient capsule of thought”). Metaphorically speaking, our data 
show that lexical access may in fact proceed through several “back-
doors” from “different sides” at the same time, since the different 
elements of the activation pattern of zunichte are independently co-
activated by associated elements in their respective domains. In that, 
our findings support the idea that lexical representations in memory 
should not be conceived of as reified atomic units stored at some par-
ticular “location”, and that they need not necessarily be activated 
at one specific point of lexical access, either.12 Various psycholin-
guists accounts of the lexicon have called the classical Saussurean 
conception of the sign (as a unified element with inextricable linkage 
of form and meaning) into question,13 and if the formal and semantic 
specifications of lexical items are indeed stored separately, we would 
have to conclude that the mental representation of a particular word 
in fact comprises a number of distinct smaller components (i.e., the 
“elements” of the overall activation pattern in Allport’s sense).

Somewhat paradoxically, however, there is also reason to assume 
that what is stored is actually larger structures than the individual 
word. Evidence in favour of this claim is provided by collocational 
phenomena: rather than saying that the activation patterns corre-
sponding to words such as machen and zunichte are somehow “re-
lated” (i.e. essentially distinct but connected) in memory, it has also

12 In fact, the very notion of “lexical access” might be somewhat misleading 
already, seeing that it takes the underlying “lexicon”-metaphor rather literally; 
cf. Cliinther (1989, 265): “Gedacht war an einen Vorgang ähnlich dem im 
Wörterbuch suchenden Zeigefinger. Lexikalischer Zugriff erfolgt genau in dem 
Moment, in dem der Finger auf den gesuchten Eintrag deutet. Es ist ein 
magischer Moment: Sobald der Eintrag gefunden ist, werden mit einem Schlag 
alle Informationen über das gesuchte Wort verfügbar: Bedeutung, Wortart, 
Register, Reim, Flexionsweise, etc.”

13 Aitchison (2003) assumes two independent modules for syntax/semantics and 
phonology, Levelt (1989) suggests a dichotomy of “lemma lexicon” vs. “form 
lexicon”, and Morton (1979) decomposes the psychological correlate of words 
into separate phonological and graphological input and output “logogens” 
which merely serve as evidence collectors for a particular item
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been suggested that such collocations are stored as unified chunks, i.e. 
represented as holistic (albeit analysable) units in the lexicon. This 
would amount to claiming that - contrary to what the term itself sug-
gests - the “lexical entry” of a particular word in memory does not 
consist of a single schematic representation but rather of a massively 
redundant network of overlapping usage patterns (i.e. memorized oc-
currences of the respective word within experienced contexts). This 
is not to suggest that speakers simply “record” their entire linguistic 
input without analysis and any sorting out - quite to the contrary, it 
is commonly assumed hat speakers strive for the optimal (i.e. maxi-
mally motivated) organization of their individual inventory of words 
and syntactic constructions. This means that the existing network 
will only be accommodated if the present input cannot be assimilated 
to an appropriate sanction structure; furthermore, speakers will at-
tempt to establish mutually supporting links between elements of the 
network that are categorized as relevantly similar. For this reason, the 
overlaps and redundancies between different usages of the same word 
indeed provide ample motivation for extracting one or more schemas 
that capture the relevant commonalities - still, it would be neither 
legitimate to equate the lexical entry of the respective word with the 
topmost schema ultimately emerging from such abstractions, nor in-
deed plausible to assume that the original instances are “unlearned” 
once such a schema is extracted. If these latter assumptions are re-
jected, it is difficult to see how collocation as a manifest distributional 
fact should be explained at all: if the lexicon really only contained 
that which cannot be computed (as most mainstream grammatical 
theories would have it), how can one account for speaker’s know-
ledge of fully compositional collocations such as zunichte machen, 
and where else should such information be stored if not in the lexi-
con? If one pursues the above assumptions further, by contrast, they 
may have rather radical implications for the conception of linguistic 
knowledge at large: according to Barlow (2000, 316), for instance, 
“the main component of the grammar [?] comprises a large set of 
redundantly specified schemas, both abstract and lexically-specified, 
and the role of rules or constraints (or highly abstract schemas) is to 
provide the glue or mortar to combine these prefabricated chunks” .
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Even though we cannot go into these issues in the given context, the 
quote illustrates that questions of lexical association and chunking 
may in fact have important implications for linguistic and psycholin- 
guistic model-building.

7 C onclusion

We hope to have shown that predictability effects in wording are 
actually a far less outlandish thing than certain received views of lin-
guistic’ knowledge and processing would lead to believe. As it stands, 
however, neither of the two theories invoked for explaining particular 
aspects of our findings can provide a fully comprehensive account of 
what happens upon successfully interpreting our stimulus text. Even 
though the CI-model and Relevance Theory appear to provide very 
different approaches to the phenomenon in question, we have never-
theless attempted to hint at where there might be interesting points 
of contact between these influential psychological and linguistic per-
spectives on comprehension that may merit further consideration. 
Finally, we hope to have illustrated that the phenomenon in question 
is not merely less unusual than one might suspect at first glance, but 
that it may also shed light on general issues of lexical processing and 
storage.

A p p en d ix

As indicated in footnote 11, we have conducted a series of simula-
tions using the computer implementation of Kintsch’s CI-model. In 
the following example, our target item zunichte was given a smaller 
activation value (0,25) than that of the other nodes (activation value: 
1). We hold that it becomes part of the elaborated propositional net 
within the construction process because of its associative links to 
several of the nodes that can be directly constructed from the text 
surface.

As evident from the last table, D has become the node with the 
strongest activation, while E is much less activated. This result was
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confirmed in many variations of the present simulation with other 
input values which are not documented here for reasons of space.

Table 2. Activation Values, Start
A1 Versagensangst 1
B1 dichte 1
Cl machte 1
D1 zunichte 0,25
El zuschanden 1

Table 3. Connectivity Matrix 
A B O D E

A 1 1 0  1 1
B 1 1 0  1 0
C 0 0 1 1 1
D 1 1 1 1 -1
E 1 0  1 - 1 1

Table 4- Activation Values, Results
A Versagensangst 1
B dichte 0,92
C machte 0,58
D zunichte 1
E zuschanden 0,27
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