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1. Introduction 

Even though exactly how linguistic information is cognitively processed remains an open 

question, most theoretical models make the assumption that coherence relations are, generally 

speaking, monotypic – that is, most representations assume that discourse is homogeneously 

decomposable into atomic or pseudo-atomic components. Presumably, we are to understand that this is 

also (roughly) how intelligent agents process this information. 

Rhetorical Structure Theory1, for example, provides a very rigid algorithmic method for discourse 

decomposition. According to RST, there are two levels of discourse analysis; on the lower level, RST 

deals with the “nuclearity” and “coherence relations” of sub-propositional elements, while on the 

higher level, it deals with “schemas” and “schema applications.” On the other hand, Andrew Kehler’s 

Theory of Grammar (KTG), argues that all coherence relations can be deduced from the decomposition 

of a propositional pair (S1 and S2) that have particular relationships with one another. Finally, Jan van 

Kuppevelt prefers a less rigid but equally panoptic solution: an erotetic model of discourse relations. 

Under this model, all non-topic-setting propositions theoretically answer questions inherently asked 

by the topic proposition – what Van Kuppevelt calls the seeder. RST provides around 23 rhetorical 

relations (elaboration, circumstance, solutionhood, etc.) whereas KTG provides 14 (parallel, contrast, 

generalization, exception, etc.); the erotetic model does not explicitly afford us with coherence 

relations, but it wouldn’t be a large leap to argue that the question-answer mechanism essentially 

formalizes how discourse functions; so, we still have room for coherence relations2. 

This paper, however, will deal with only one kind of coherence relationship: namely, the 

parallelparallelparallelparallel. My hypothesis is that at least a subset of parallel relations is not analyzable by RST/KTG under 

Bayesian constraints, or by Van Kuppevelt’s erotetic model. I will show how analysis of certain kinds 

of parallel relations that should seem incoherent under the aforementioned can, in fact, induce at least 

some coherence in the hearer’s mind; furthermore, I will argue that at least some instances of the 
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 Mann & Thompson, 1988 

2 These relations are the result of certain questions being answered as opposed to others. So if I were to ask “So what happened 

in the store?” after a seeder established that I bought a pack of gum at a store, the relation would presumably be one of 

elaboration. 



parallel relation are manifestations of pattern recognition that can also occur visually (in film, comics, 

etc.). 

2. The Parallel Relation 

So what is the parallel relation? Most coherence relations are difficult to understand 

intuitively (non-volitional cause, interpretation, antithesis, etc.) so in some sense, the parallel relation 

is an exception. Simply put, the parallel relation is represented by a symmetric link between certain 

components of a sentence (or two or more sentences). A simple example of the parallel relation would 

be: 

(1) James went to the store. Mary went home. 

In (1), the parallel relation is created by the verb to go, which is predicated of two people: James and 

Mary. This symmetry is not only obvious, but noticeable in more complex examples; consider: 

(2) Mary complimented James, and he congratulated Joel. 

Here, we can see the symmetric nature of the parallel relation even though we have a conjunction and 

a non-trivial he, which refers to James. The parallel symmetry in (2) looks something like: 

i. MaryMaryMaryMary 
���������	�
���������� James 

ii. JamesJamesJamesJames 
������	���	�
���������� Joel 

Another naturally intuitive way to understand the parallel relation is by considering how lists in 

discourse are conducive to the natural categorization of elements. Consider: 

(3) Eleanor packed a flashlight, a first-aid kit, a lighter, a sleeping bag, and a tent. 

Again, the symmetry here is obvious. One could sketch (3) as a list of conjunctions: 

Eleanor packed a flashlight ∧ Eleanor packed a first-aid kit	∧ … 

An enumeration of conjunctions (that are all part of the category “things you would bring on a 

camping trip”) creates an intuitive model for what a parallel relation seems to be in coherent discourse. 

We will later see how this implied categorization is a fairly strong indicator of pattern recognition. 



2.1 Rhetorical Structure Theory 

In RST, coherence relations are part of the so called “Classical RST.” In recent years, however, 

RST relations have been further augmented; however, one could either treat the parallel relation (in 

the classical sense discussed above) as a manifestation of RST’s jointjointjointjoint, listlistlistlist, or conjunctionconjunctionconjunctionconjunction relation. In the 

following examples, N stands for nucleus, S for satellite, W for writer (author/speaker), and R for 

reader (audience/hearer). In the following table3, the relations of interest are highlighted. 

Definitions of Multinuclear Relations Definitions of Multinuclear Relations Definitions of Multinuclear Relations Definitions of Multinuclear Relations     

Relation Name Relation Name Relation Name Relation Name  Constraints on each pair of N Constraints on each pair of N Constraints on each pair of N Constraints on each pair of N  Intention of W Intention of W Intention of W Intention of W     

Conjunction The items are conjoined to form a unit in which each item 

plays a comparable role 

R recognizes that the linked 

items are conjoined 

Contrast No more than two nuclei; the situations in these two nuclei 

are (a) comprehended as the same in many respects (b) 

comprehended as differing in a few respects and (c) 

compared with respect to one or more of these differences  

R recognizes the comparability 

and the difference(s) yielded 

by the comparison is being 

made  

Disjunction An item presents a (not necessarily exclusive) alternative for 

the other(s) 

R recognizes that the linked 

items are alternatives 

Joint None  none  

List An item comparable to others linked to it by the List relation  R recognizes the comparability 

of linked items  

Multinuclear 

Restatement 

An item is primarily a reexpression of one linked to it; the 

items are of comparable importance to the purposes of W  

R recognizes the reexpression 

by the linked items  

Sequence There is a succession relationship between the situations in 

the nuclei  

R recognizes the succession 

relationships among the nuclei.  

 

The joint relation provides no constraint on pairs of nuclei (and no intention of the speaker), so any 

link with the parallel relation (as discussed in the introductory section) is a weak one. However, 

conjunction and list are more promising. Given classical RST examples, it appears that conjunction is 

the relation that can be attributed some of the same qualities as the parallel relation (in the intuitive 

sense) and, as we’ll see, in Kehler’s sense. Consider: 

(4) Disney provides great access to transportation and every cast member is ready to provide 

detailed directions and tips for getting to your desired destination quickly. 
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In (4), the text of the first nucleus is “Disney provides great access to transportation” while the second 

is “and every cast member is ready to provide detailed directions and tips for getting to your desired 

destination quickly.” Clearly, there is some symmetry there: 

i. DisneyDisneyDisneyDisney 
∗⇒ … 

ii. every cast memberevery cast memberevery cast memberevery cast member 
∗⇒ … 

However, there is no consensus as to the definition of conjunction. Some have argued that conjunction 

could be merged with list; quite obviously, list’s definition (“R recognizes the comparability of linked 

items”) may also apply to conjunction but in some cases a conjunction may not have as strong of a 

logical connection between nuclei. The difficulty of pinpointing the epicenter of coherence in such 

propositions may not be due to a lack of refinement (after all, there are over 20 coherence relations in 

RST) but rather because coherence is created by other (non-linguistic) phenomena. 

2.2 Kehler’s Theory of Grammar 

In KTG, the parallel relation is treated as a canonical instance of the overarching resemblance 

relation (which is a part of David Hume’s relational triumvirate: Resemblance, Cause-Effect, and 

Contiguity)4. Kehler does provide a very comprehensive definition for the parallel relation, however: 

ParallelParallelParallelParallel: Infer �(��, ��, … ) from the assertion of S1 and �(��, ��, … ) from the assertion of S2, 

where for some property vector	� ,	��(��) and ��(��) for all	!. 
Apart from the S1-S2 constraint (the idea that the parallel relation can only occur between sets of 

entities is odd), I also have some trouble understanding what the relation � might be in the following 

example: 

(5) Cheetahs are fast. F-22 Raptors are, too. 

Presumably, � is meant to represent the common relation denoted by fast thing. However, since a 

cheetah runs at a top speed of 113kph, but a Lockheed Martin F-22 Raptor can reach a top speed of 

2,410kph, a cheetah is not a fast thing at all. Indeed, compared to the speed of light (1.07 × 109 kph) 

both the cheetah and the F-22 are magnitudes slower. So then we must refine � – perhaps it represents 

the common relation given by fast thing in its own class. This does make more sense; after all, the 

cheetah is the fastest land mammal, and the F-22 is one of the fastest military fighter jets. However, 

                                                           

4 As a side note, Kehler’s Humean constraint is puzzling – we’ve doubtlessly made some advances since the mid-18th century. 



this analysis begs the question: where does the class come from? Why do we know how to coherently 

categorize things? Kehler’s theory gives no answers.  

3. Pattern Recognition 

Discussing pattern recognition in the context of discourse analysis is hardly trivial. It seems 

that the question of what pattern recognition is has two strands of dialogue; on one hand, we can look 

at pattern recognition from a purely computational perspective (this can be construed as mechanical 

pattern recognition). Seeing as how RST is mainly used as a theoretical basis for computational systems 

that deal with discourse analysis (viz. natural language processing), this is a natural direction to take. 

On the other hand, RST, KTG, and the erotetic model attempt to provide a theoretical underpinning of 

how humans actually process discourse and cognize coherence – in this latter case, we must look at 

pattern recognition from a psychological standpoint. 

3.1 Similarity Theory 

Similarity Theory is represented by a mathematical model of the conditions under which 

physical phenomena are similar. Similarity theory establishes similarity criteria for these phenomena 

and studies the properties of the phenomena by means of the derived similarity criteria. 

Physical similarity is a generalization of the elementary and intuitively obvious 

concept of geometric similarity. In geometry, if corresponding geometrical 

elements of two figures or solids are in proportion, the figures are said to be 

similar. In physical similarity, the fields of the corresponding physical 

parameters of two systems are similar in space and time. For example, kinematic 

similarity is characterized by the similarity of the velocity fields of the two 

motions under consideration. In dynamic similarity, systems of different types of 

acting forces or force fields—such as gravity forces, pressure forces, and viscous 

forces —are similar. The mechanical similarity of, for example, two liquid or gas 

flows or two elastic systems presupposes geometric, kinematic, and dynamic 

similarity. Similarity between thermal processes exists when the corresponding 

temperature and heat-flow fields are similar. Finally, electrodynamic similarity 

occurs if the current, load, and power fields and the electromagnetic force fields 



are similar. The enumerated types of similarity are special cases of physical 

similarity.5 

A more rigorous presentation of the mathematical foundations of similarity theory can be generalized 

if we assume a description of a phenomenon as consisting of " units of measurement. Units of 

measurement can be any quantifiable qualities of said phenomenon (i.e. length, height, width, mass, 

etc.); we have: 

#$% = #'��('��) …'��*% 
This dimension, Q= '��('��) …'��*, is determined by the numerical exponents	��, �� …��. Every 

quantity + of dimension #$% = #+% can be represented in the form	+ = ,$ where ,	is the numerical 

expression of + in the system of fundamental quantities	'�, '� …'� . If we are studying a class - of 

phenomena such that each phenomenon is defined by assigning certain values of the system of 

quantities #./%, two such phenomena -(�) and -(�) are said to be similar if the values of the quantities ./(�)
 that characterize -(�) are obtained from the values of the corresponding quantities ./(�)

 that 

characterize -(�) by the formulas: 

./(�) = 0��(0��) …0��*./(�)
 

where the similarity factors 	0�, 0� …0� are constants and the exponents 	�� , �� …�� are determined by 

the dimensions 

#./% = #'��('��) …'��*% 
of the quantities ./ .6 

A more convenient way of thinking about similarity (especially when dealing with n 

continuous variables) is as the distance between two points in n-dimensional space. A simple 

relationship between distance and similarity is given by Satosi Watanabe in Pattern Recognition: 

Human and Mechanical7. First, we have linearity (where 1 is distance and - is similarity): 

- + 1 = 34567�57 

Proportionality is another: 
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6
 A. N. Kolmogorov, ibid. 
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 S. Watanabe’s dissertation, published in 1985 



- ∙ 1 = 34567�57 

However, these criteria are obviously fairly loose; to constrain the metric, a triangle relation is often 

required. This relation posits that distances between ', 9, and : should satisfy: 

1(', 9) + 1(9, :) ≥ 1(', :) 

A common metric that satisfies this relationship is the Euclidean distance: 

1(,, <) = =>(,� − <�)��
�@�  

where ,�, ,� … are the coordinates of point , in the n-dimensional space defined by the 5 variable. 

Under such constraints, a natural argument would be to claim that if 1(', 9) < 1(', :), ' and 9 are 

more similar than ' and :. In our context (one of coherent discourse), ', 9, and : are more likely to 

be semantic in nature (as opposed to syntactic). For example, if I say 

(6) I helped Emma on the term paper. You helped her with the homework; 

the parallel relation retains strong coherence (e.g. stronger than merely I helped x. You helped y.) not 

because “Emma” is a proper name and “her” is an object pronoun, but rather because “Emma” and “her” 

seem to mean the same thing. So, we could say that 1("CDD�", "ℎF"") ≈ 0.8 

3.2 Psychology 

In psychology, pattern recognition is defined by the process of recognizing a set of stimuli 

arranged in a certain specific formation that is characteristic of that set of stimuli. Even though some 

theorists argue that similarity is an irreducible primitive (like “hot”), most psychologists believe that 

there are certain relationships and metrics that can be used to further research in this topic. There are 

various theoretical approaches to similarity (and pattern recognition) – the common element approach, 

template models, geometric models, and Geon theory – just to name a few. 

One of the earliest and most resilient attempts to generalize processes that underpin observable pattern 

recognition in biological agents follows from the classification of stimuli as collections of elements. 

This theory was developed primarily to assess associative processes in the context of simple stimuli 

(and thus fails in more complex experiments). However, it does yield useful predictions that can 
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generalize future stimuli retention rates. Furthermore, the common element approach is highly 

dependent on reinforcement and precise training sets. Donald S. Blough argues that9: 

Appropriately conjoined with other theoretical elements, this scheme applies 

beyond simple generalization.  For example, I used a variation of this approach, 

coupled with the basic associative process of the Rescorla-Wagner model 

(Rescorla & Wagner, 1973) to predict the remarkable phenomenon of 

dimensional contrast (D. Blough, 1975; see also D. Blough  1983). The Figure 3 

phenomenon is a behavioral "edge effect"; it arises (for example) when all stimuli 

on a continuum are reinforced except one "negative" stimulus, which appears 

frequently without reinforcement.  Paradoxically, subjects then respond more 

strongly to stimuli fairly similar to the negative stimulus than they do to more 

distant stimuli. 

The common element approach is suggested by Figure 1: 

 

Figure 1 

The elements of the two sets of stimuli are represented by the black “X”s; the red “X”s represent the 

proportion of stimuli that determines the similarity between Set-1 and Set-2. Even though, as 

mentioned, this kind of schema does not accurately represent more complex stimuli10 (i.e. discourse 
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 The Perception of Similarity, Department of Psychology, Brown University, 2001 
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 Unfortunately, I do not have the room to cover template models, geometric models, and feature models. These are much more 

interesting than the simplistic view given here. 



coherence), it still provides us with some moderate insight into the psychological research being done 

related to pattern recognition in biological agents11. 

4. Bayesian Anomalies 

Before we bring pattern recognition into the ring, we need to formalize exactly why some 

cases of the parallel relation are not explainable in the context of RST and KTG. First, we will assume 

that the brain functions as a Bayesian mechanism – namely, a probabilistic biological computer that 

can still operate in situations of partial uncertainty. It is a well-established fact that priming of 

coherence relations allows readers to more easily perceive the same relations if subsequently asked to. 

Even though this is far from conclusive, it at least hints to the fact that some coherence relations may 

be computed while reading. So – under KTG – given an arbitrary S1, we should be able to create a 

probability distribution over a number of expected coherence relations. Consider the following case: 

(7) Mary is angry. [S2] 

Given (7), one can assume that S2 will most likely be an explanation of S1 (Mary’s anger requires 

elucidation). What the inferred coherence relation is depends on contextual clues given in S1: the 

subject matter, verb tenses, emotives, etc. Given a Bayesian model, a distribution of possible coherence 

relations can be derived: 

 

Here, we assume that the explanation relation is most likely to occur, the occasion relation is less 

likely, and so on. This probability distribution can be interpreted as follows: 
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i. ResultResultResultResult (5%) 

a. Mary is angry. That’s why nobody likes being around her. 

ii. ExplanationExplanationExplanationExplanation (70%) 

a. Mary is angry. She’s feeling this way because she failed the test. 

iii. OccasionOccasionOccasionOccasion (10%) 

a. Mary is angry. She then smacks her notebook on the desk. 

iv. ElaborationElaborationElaborationElaboration (5%) 

a. Mary is angry. She is scowling and her fist is clenched. 

The problem with this thought experiment is that we seem to be missing an important relation – the 

parallel. In fact, I hold that if the parallel relation should be represented in such a probability 

distribution, it would have to be in every conceivable distribution – in other words, every S1 has a 

hypothetical S2 by which it connects via the parallel relation. The most extremely biased propositions 

(in KTG) are generally ones that invoke elaboration, explanation, generalization, or exemplification; 

even in these extreme cases, there is always an S2 that could generate a parallel relation. After all, S2 

could may have well been “Joe is angry, too.” Furthermore, I would have no reason why I should 

probabilistically expect an explanation over a parallel relation. What this means is that given the best 

probabilistic guess in a Bayesian context, I will have to afford the same probability for the parallel 

relation12 – so the explanation relation probability will decrease to 35% to make room for the parallel 

relation (which is also at 35%): 
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This refined probability distribution doesn’t seem to help, however. After all, we have no guarantee 

that any other resemblance relations (in Kehler) or multinuclear relations (in RST) are not subject to 

the same probabilistic anomalies. 

5. An Erotetic Approach 

If instead of a Bayesian approach to discourse coherence we prefer an erotetic one (a la Van 

Kuppevelt), I’m afraid we won’t fare much better. That is, if we denounce a Bayesian probabilistic 

underpinning for a question-answer schema, we are left with a poignant problem: when (if ever) are 

questions asked that yield parallel relations? What do such questions even look like? 

In Intentionality in a Topical Approach of Discourse Structure, Van Kuppevelt provides a brief 

illustration of this topic-comment characterization: 

(8) Yesterday some notorious people have been arrested. (Seeder) 

(9) Who have been arrested? (Q1) 

(10) Some members of the mob have been arrested. (A1) 

Here, we may think that (9) is a clear example of a topical question that invokes a parallel relation; 

indeed if A1 was “Fat Sam and Jimmy the Snitch have been arrested,” the answer would be just as 

appropriate as (10). So, under the erotetic model, there doesn’t appear to be anything special about the 

parallel relation – however, the only time a parallel relation can be coherent seems to be when the 

topic-setting proposition is loaded with a parallel reference; in (8), for example, even Van Kuppevelt 

agrees that A1 does not provide an enumeration: 

Topic TI defined by question Q1 is the (still) undetermined set of persons that 

have been arrested at the given time/place. Comment C1 to this topic is provided 

by answer A1. Actually, the comment-value it provides does not enumerate the 

persons asked for but specifies a property which restricts the set of possible 

answers to Q1. 

I’m not exactly sure what to make of this claim; on one hand, it’s fairly obvious that (10) does not 

provide a wholly satisfactory answer to (8), but on the other, the question seems to be answered in a 

roundabout way. There is also a problem with the converse. Consider a topic-setting sentence that does 

not invoke any parallel reference (i.e. does not imply a set of things as (8) does): 



(11) I had a lot of fun at the park yesterday. (Seeder) 

(12) What did you do at the park yesterday? (Q1) 

(13) I met up with Mary. [She played with her dog. I read a book.] (A1) 

In this case, A1 seems to answer with more complexity than (11) implied. Furthermore, if we take it 

that (13) is merely “I met up with Mary,” this may not wholly answer Q1 (simply meeting someone 

doesn’t imply a lot of fun), so then we ought to presumably ask “And what did you do with Mary?” – 

This is where we run into the parallel problem again. This latter question does not imply a set of things 

(as (8) does), but several propositions bound by the parallel relation will answer the question. It would 

be odd to ask (instead of “And what did you do with Mary?”) “What did you do and what did she do?” 

or “What is the set of all things that you did?” – The more general question (i.e. (12)) seems to be 

perfectly answerable by a discourse that is coherently bound by a parallel relation even though no such 

explicit topic or topic-setting question exists. The thing to take away from these interesting edge cases 

is that coherence is not lost even though we either (a) sidestep the topic of Q1 like in (8-10) or (b) 

assume the topic implied a parallel relation between two or more things, like in (11-13). 

Furthermore, we can additionally exacerbate the problem of coherence with no topicality; consider a 

blank sheet of paper with the following words on it (14): 

(14) pig. horse. raven. goat. dog. (Seeder) 

(15) So what about these farm animals? (Q1) 

Clearly, such a string of words lacks comprehensive coherence. However, to say that all coherence is 

lost may be an inaccuracy. Note that (14) has no topic-setting question, no seeder, and no (discourse) 

context. However, we can still make out that all animals in (14) are farm animals, which tangentially 

may raise the question in (15). If we remember our middle-school literature, we might even notice the 

animals in (14) are from George Orwell’s Animal Farm – so we may ask (instead of (15)): 

(16) So what about these animals from George Orwell’s Animal Farm? (Q1
’) 

Note that this idea contrasts with list of words that lack any sort of coherence whatsoever: 

(17) dizzy. color. nebula. ambulance. excelsior. hated. (Seeder) 

(18) ??? (Q1) 

I only mention (17) to show that the effect seen in (14) is not a ubiquitous one; that is, we don’t always 

find minimal coherence. Sometimes there simply is no coherence. Therefore, there must be something 



special about formulations like (14) that is not present in formulations like (17); pattern recognition is a 

viable candidate. 

6. Conclusion 

So, it seems that we need another model to understand (at least a subset of the) parallel 

relation. If we look at RST and KTG under Bayesian constraints, we are faced with strange anomalies 

(like the parallel relation finding its way in every possible probability distribution). If we look at Van 

Kuppevelt’s erotetic model, we can find coherence where seemingly there should be none. The study 

Are coherence relations computed during reading? from Northwestern University yields ambiguous 

results. I would like to hypothetically interpret the results as hinting to the fact that parallel-relation-

type-propositions are computed by a different part of the brain than elaboration, exemplification, etc. 

There may be some evidence, as well; in priming experiments, for example, the priming generally 

yields different improvement ratios in parallel pairs versus any kind of other pair; this may not be 

because elaboration, exemplification, etc. are easier relations to understand, but because pattern 

recognition uses a different cognitive mechanism; for example13: 

 

Clearly, there is a bigger improvement in cognition when given the parallel1	→	parallel2 pair as opposed 

to the elaboration1	→	elaboration2 pair. Furthermore, given the background information provided in 

§3, there is enough of a theoretical underpinning for a “parallel relation = pattern recognition” 

conjecture. 
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