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Chapter 7  

TMA in Languages of the World 

7.1 INTRODUCTION  

As argued in 1.5 a functional theoretical model of language should be able to 
describe any possible language and it should predict crosslinguistic patterns of 
morphosyntax, distribution and diachrony. The Scope Hierarchy, based on the 
layered structure of the clause in the FG model (2.3.1), should account for 
typological variation and diachronic development within the domain of TMA. 
In this chapter the crosslinguistic variation in TMA systems will be discussed 
with respect to the Scope Hierarchy. The hypotheses 1-5 (see 5.4) will be tested 
in this chapter in a crosslinguistic perspective. The first hypothesis on 
diachrony will be tested in 7.2. In the previous chapter, the diachronic paths of 
the specific TMA expressions in English were examined but here the focus lies 
on universal paths of development. For testing hypotheses 2-5, an inventory 
has been made of the TMA systems in a representative sample of 76 languages. 
In 7.3 the methodology used is outlined. Section 7.4 examines the frequency of 
operators in the language sample. Section 7.5 considers the possible and 
impossible synchronic configurations of TMA systems. Finally, the expression 
form (7.6) and expression order (7.7) of TMA expressions are examined.  

7.2 DIACHRONY 

7.2.1 Introduction 

It has been argued in 5.4.1 that TMA expressions will probably show an 
increase in scope in diachronic development. In the process of 
grammaticalization, expressions develop from specific to general, from 
concrete to abstract and from referential to subjective meanings. 
Grammaticalization paths are in general unidirectional. In the theory of FG 
wider scope implies a more abstract and subjective meaning, so that diachronic 
development coincides with an increase in scope. Operators may acquire wider 
scope in time and not narrower scope. In sum, the research question and 
hypothesis of this section are: 
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Q1:  What is the diachronic development of TMA expressions? 
H1: Diachronically, operators show an increase in scope, and develop in 

the direction from π1-operator to π2-operator to π3-operator. 

7.2.2 Method 

The diachronic development hypothesis is tested in particular on the basis of 
the results of the seminal study of Bybee et al. (1994); this study focused on the 
evolution of grams . The present study examines the sources of TMA 
expressions in a sample of 76 languages, the GRAMCATS sample, which will 
also be the basis for testing hypothesis 2-5. The languages in the GRAMCATS 
sample are presented in Appendix A. The languages were chosen from the 
genetic classification of more than four thousand languages in Voegelin & 
Voegelin (1978). The languages were evenly selected from this list with the aim 
to avoid genetic bias. Of the 55 minimal language groups in the classification, 
i.e. isolates and groups up to 8 members, two were selected (Basque and Inuit). 
Of the pidgins and creoles, one language was picked (Tok Pisin). Of the 24 
other phyla1 languages were randomly selected. On the condition that 
grammars were available, a phylum with less than forty members contributed 
one language to the sample. Larger phyla contributed more than one language, 
the number depending on the size and stratification of the subgroups within 
the phylum, for details, see Bybee et al. (1994: 27-32, 303-10). The same 
GRAMCATS sample also served as the basis for the study of Bybee et al. 
(1991) on grams expressing future tense and related senses.  

The studies based on the GRAMCATS sample are supplemented with the 
results of the pioneering studies of Bybee (1985) and Dahl (1985). These 
studies were independently undertaken and based on different language 
samples. Bybee’s study on morphology is based on a sample of 50 languages, 
not related genetically or areally.2 The data were collected using reference 
grammars. Dahl’s study on tense and aspect is based on a 64-language sample, 
which, unfortunately, shows a strong bias to Indo-European languages (21 of 
the 64). The data were obtained by the use of a questionnaire, filled out by 
native informants. The results of Bybee (1985) and Dahl (1985) are remarkably 
similar: ‘not only are the mechanisms by which grammaticization is 
implemented the same across languages, but also the actual semantic material 
that is molded by this process appears to be very similar across languages’ 
(Bybee & Dahl 1989: 96). The studies conveyed that there is a restricted set of 
lexical sources for each gram. For the most frequent tense and aspect 
categories, there appear to be three major paths of development: 
                                                      
1 A phylum is the maximal group of languages that does not belong to any larger linguistic group. 
2  There is hardly any overlap between the sample in Bybee (1985) and the GRAMCATS sample. 
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a. expressions with a copula or possession verb plus a past participle, or verbs 
meaning ‘finish’, ‘come from’ or ‘throw away’, develop into grams marking 
anterior or perfect, which in turn develop into perfectives or pasts; 
b. expressions with a copula, locative or movement verb develop into 
progressives which in turn develop into imperfectives; 
c. expressions with a verb meaning ‘desire’, ‘movement towards a goal’ or 
‘obligation’ develop into grams expressing intention and future. (Bybee & Dahl 
1989: 57) 

In Bybee et al. (1994) these diachronic paths are investigated in more detail. By 
comparing the original lexical sources of grams and the synchronic uses, 
common grammaticalization paths were established. The semantic paths within 
the domain of modality were investigated in more detail by Van der Auwera & 
Plungian (1998). In this section the results from Bybee et al. and Van der 
Auwera & Plungian will be discussed and compared to the hypothesis. Do the 
semantic paths indeed show an increase in scope? 

7.2.3 Results 

The first major developmental path that was found by Bybee et al. (1994) 
involves the semantic notions of resultative, completive, perfect, perfective and 
past. This path is represented in Figure 7-1, in which the FG-classification 
according to scope is added. 

 

Figure 7-1. Developmental paths leading to perfective aspect and past tense  
(adapted from Bybee et al. 1994: 105) 

In Figure 7-1 lexical elements meaning ‘be’, ‘have’, ‘come’, ‘finish’ and (other) 
directional items develop into specific aspectual expressions with narrow scope 
(π1), such as resultative, perfect or completive. A completive and resultative 
may further develop into perfect aspect, which in turn may develop into a more 
general perfective aspect (same scope) or a past tense marker (increase in 
scope). Bybee & Dahl (1989) state that the semantic change from a perfect to a 

‘be’, ‘have’ resultative (π1) 

perfect (π1) 

perfective (π1) 

past tense (π2) 

‘finish’, directionals completive (π1) 

‘come’ 
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past tense implies that a perfect must restrict its point of reference to the 
moment of speech and ‘the part of its meaning that specifies that the past event 
is especially relevant to the current moment must be lost’ (1989: 74). All 
developmental steps towards perfective aspect or past tense are in accordance 
with the predicted direction. If the scope of a marker changes, there is increase 
in scope.  

A further path for the meanings related to perfective aspect is a resultative or 
perfect that develops a sense of inference from results, and later on becomes a 
marker that really indicates evidentiality. See Figure 7-2: 

Figure 7-2. Developmental path leading to evidentiality  
(Bybee & Dahl 1989: 73; Bybee et al. 1994: 95ff) 

This development is attested in languages in the Balkan and neighboring areas 
of the Middle East (Turkish, Kurdish, Bulgarian), in the Tibeto-Burman 
language Newari, in Udmurt (west-central Russia), Inuit (Greenland) and 
Tucano (Colombia) (Bybee et al. 1994). An explanation for this development is 
given in Bybee & Dahl (1989):   

Perfect is used to describe past actions or events with present results. If the focus 
of meaning is on the idea that the present results are connected to and perhaps 
attest to past actions or events, then the notion of an action known by its results 
can be extended to actions known by other indirect means, such as by inference 
(from reasoning in addition to inference from results) and by reports form other 
parties. (p.73-74) 

This development, that is, from an operator with scope over the predicate 
immediately into an operator with scope over the proposition, is not directly 
expected from the hypothesis, although it is also not in conflict with the 
hypothesis. The developmental direction is from narrow to wide scope. The 
inferential relation between the two meanings of the perfect can explain why 
this large extension in scope is a possible development.  

A second major developmental path concerns the semantic notions of 
progressive, imperfective and present tense. The developmental path is from 
progressive into imperfective or present tense (see Figure 7-3). According to 
Bybee & Dahl (1989: 82-83) a progressive can become an imperfective if it 
loses some of its original specific semantics, such as specifying a limit on the 
period of time in which an activity is ongoing, and implying involvement of the 
subject. An imperfective signals that a situation is simply ongoing at reference 
time. 

perfect (π1) inference / indirect evidence (π3) 
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Figure 7-3. Developmental paths leading to imperfective aspect and present tense  
(Bybee et al. 1994: 127ff) 

As a criterion for the development from a progressive into an imperfective 
or present tense marker, Bybee et al. (1994) take the expression of habitual 
meaning. Once a progressive starts to mark habituality, they consider it an 
imperfective or present tense marker. In my view this is not the correct 
approach: an habitual sense may arise as an implicature for progressive, 
imperfective or present tense markers in certain contexts, but then, they do not 
by itself mark habituality. Only when there is clear evidence that the implication 
of habituality is conventionalized and has become the basic meaning of the 
expression, it should be analyzed as such. Consequently, in the current analysis 
of the languages, there may be fewer habituals recognized than in Bybee et al.’s 
analysis. 

The developmental path in Figure 7-3 is consistent with the predicted 
development: a lexical verb or construction can begin to express progressive 
aspect and the progressive gram may generalize towards an imperfective marker 
(same scope) or to a present tense marker (increase in scope). There is only 
increase in scope, no decrease. 

A third common developmental path found by Bybee et al. (1994: 165-66) is 
on the boundary of quantification and aspect (See Figure 7-4). There is 
evidence that continuatives and frequentatives can both develop from lexical 
meanings, ‘keep on’ and ‘often’, respectively, but probably also from an earlier 
iterative marker. An iterative marker is often restricted to telic, punctual verbs, 
whereas a continuative sense may arise when an iterative marker is combined 
with atelic verbs. A further generalization is that the continuative marker 
develops into a progressive. When an iterative develops frequentative use, it 
extends from expressing repetition on one occasion to repetition on different 
occasions. A frequentative may further develop into a habitual. Finally, it is 
possible that a habitual marker derives directly from a lexical source (like in 
English, Figure 6-21). All the proposed developments are in accordance with 
the predicted order. Increase in scope is possible (iterative to frequentative), but 
no decrease in scope. 

progressive (π1) 

imperfective (π1) 

present tense (π2) 

locative expression, ‘continue’/ 
‘keep on’, movement verb, ‘be’ + 
nonfinite form,  reduplication 
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Figure 7-4. Developmental paths of aspect and quantification  
(Bybee et al. 1994: 151ff) 

Bybee et al. (1994: 172) tentatively suggest that in particular reduplication 
may develop from a habitual sense into an imperfective. Note that this would 
conflict with the predicted diachronic order in H1. However, this apparent 
counterexample is the result of the definition of the imperfective marker used 
by Bybee et al. (1994) that also covers the sense of habituality, whereas, 
according to my analysis, an imperfective and habitual are distinct semantic 
functions. The only example in the GRAMCATS sample that would support 
the step from a habitual marker to an imperfective is from Nakanai (46): 
 
(46) Nakanai (R. L. Johnston 1980: 131) 

a. Eia  o-io   sa-sapa 

  3S  at-there  REDUP-sweep 
  ‘She is there sweeping.’ 

 
b. Eia  sa-sapa    te   la  kavikoki. 
  3S  REDUP-sweep  PREP  NCL morning 
  ‘She sweeps in the mornings.’ 

 
However, (46a) and (46b) are different constructions: in (46a) the reduplicated 
verb is at the clause-final position and combines with a locative expression 
whereas in (46b) the reduplicated verb is at the second position and co-occurs 
with a temporal expression. This suggests that it is incorrect to consider the two 
uses of the reduplicated verb as one polysemous expression to mark 
imperfective and habituality. Furthermore, the possibility to combine a specific 

iterative (π1) 

frequentative (π2) habitual (π2) 

continuative (π1) progressive (π1) 

‘often’ 

‘keep on’ 

‘know’, ‘live’, ‘use’  
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form—here, reduplication—with a phrase indicating habituality—here ‘in the 
mornings’—does not mean that this form expresses habituality by itself. 
Therefore, I assume that there is no evidence for a developmental path for 
reduplication from habitual to imperfective aspect. 

Bybee et al. (1994) thus found evidence for four common diachronic paths 
within the domains of aspect, tense and quantification. These paths all support 
the hypothesis: there are changes from lexical elements to π1- or π2-operators 
and changes from π1-operator within the category to another, more general π1-
operator or to a π2- or even π3-operator. There is no evidence for 
development in the opposite direction. The only development that is not 
directly expected from the hypothesis is the change from a perfect aspect 
marker (π1) by way of pragmatic inference to an evidential marker of inference 
(π3). This involves an increase in scope in the predicted direction, but the 
extension in scope skips an intermediate step.  

With respect to the development from perfect and progressive into either 
perfective and imperfective aspect or into past and present tense, Bhat (1999: 
182) suggests that this is determined by the language type. In his view there are 
aspect-prominent languages, in which aspectual distinctions are very important 
and frequent. In those languages, a perfect and progressive will develop into the 
general aspectual markers perfective and imperfective. There are also tense-
prominent languages, in which tense oppositions are obligatorily marked, and in 
those languages the perfect and progressive will develop into a past and present 
tense marker. 

Besides the above discussed semantic paths, Bybee et al. (1994) found 
developmental paths for modal and future markers. The first major 
development occurs within the field of possibility, again with the classification 
according to scope in FG added. See Figure 7-5: 

 

Figure 7-5. Developmental paths of items with a basic sense of potentiality  
(adapted from Bybee et al. 1994: 240, 66) 

Although this point was not investigated by Bybee et al., I assume that a root-
possibility marker and a permission marker will first express participant-

ability (π1) 

root possibility  
(π1/π2) 

permission  
(π1/π2) 

epistemic 
possibility 
(π2/π3) 

physical ability (π1) 

mental ability (π1) 
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oriented meanings (π1) and only later event-oriented meanings (π2). An 
epistemic possibility marker probably expresses first objective epistemic 
modality (π2) and later on notions of uncertainty (subjective modality, π3). 
Both developments were supported for English (6.3.3), but there should of 
course be a more thorough investigation to find out whether this is a universal 
development. The steps in the developmental path in Figure 7-5 are in 
accordance with the predicted order: there is only increase in scope, from π1 to 
π1/π2 to π2/π3.  

A second major development within the domain of modality and related 
senses is of modal markers and lexical sources into future grams, which turn 
into epistemic modal markers.  Consider Figure 7-6: 

 

Figure 7-6. Developmental paths leading to future tense and prediction  
(adapted from Bybee et al. 1994: 240, 53ff) 

Different types of participant-oriented modality markers—obligation, desire, 
ability—may go through a stage in which they can signal intention3 and 
eventually, they may turn into future tense markers. Future tense markers may 
again turn into epistemic markers of probability or prediction. Why future tense 
clusters with modal meanings was already discussed in 4.3.1. According to 
Bybee et al., the ‘central functions in future grams are intention and prediction. 
It follows from this that future is less a temporal category and more a category 
resembling agent-oriented and epistemic modality, with important temporal 
implications.’ (1994: 280). In my view, however, this statement is too strong:  

                                                      
3 Intention is not considered a specific semantic function in FG but rather represents a stage in 

which intention occurs as a strong implicature for modal markers in combination with first 
person subjects. It may lead to a future tense interpretation. 

intention 
(π1/π2?) 

future tense  
(π2) 

probability (π2)/ 
prediction (π3) 

obligation (π1) 

desire (π1) 

root possibility (π1) 

‘come’, ‘go’, ‘be(come)’, 
temporal adverb 
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intention is an important precursor and prediction an important implication of 
future tense expressions, but there is also a rather objective future time 
reference, rather similar to objective epistemic meanings. In my view, the 
expression of intention may lead to the implicature that the event will take place 
in the future and this may lead to the conventionalization of future time 
reference. At that stage, the core function of a future gram is indicating future 
tense, not intention. The sense of prediction is also not the core function of a 
future gram but only a matter of mutual knowledge about future events. By 
implicature and conventionalization, this notion of prediction may develop into 
a separate meaning. The development from a participant-oriented modal 
marker or a movement verb towards a future gram involves the loss of an 
obligatory animate agent and an active predicate (Bybee & Dahl 1989: 90). A 
further development into an epistemic probability or prediction marker 
involves the loss of the restriction that the event occurs in the future. Bybee & 
Dahl (1989: 93) state that it is ‘typically used when verification of present 
prediction lies in future.’ 

The developmental paths in Figure 7-6 support the hypothesis that 
grammatical expressions only show an increase in scope, and never a decrease 
in scope. They develop from concrete meanings to more abstract and 
subjective meanings. 

The developmental paths for potentiality and for future and related senses 
are in line with the predictions that follow from FG. Participant-internal 
modality (π1) may develop into participant-external modality (root- and deontic 
meanings, π1 or π2), which may develop into epistemic modality (π2 or π3) or 
future tense (π2). Future may develop into epistemic modality (π2/π3). These 
developments can all be described as an increase in scope, in the direction from 
π1-operator to π2-operator to π3-operator.  

7.2.4 Conclusion  

Of the semantic functions included in this research (Table 4-6), many are part 
of one of the attested developmental paths, presented in Figures 7-1 to 7-6. If 
these paths are analyzed according to their scope, it appears that there are only 
changes from narrow to medial scope, or from medial to wide scope and not 
the other way around. The hypothesis that TMA expressions only change in the 
direction from π1- to π2- to π3-operator is clearly supported. The only 
sequence that is not really expected from the layered model, but also not in 
conflict with it, is a resultative or perfect (π1) directly developing into an 
inferential / evidential marker (π3). Apparently, descriptive categories (perfect 
aspect) may in certain contexts give rise to pragmatic inferences relating to the 
evaluation of the content (evidentiality), skipping the layer of situating. The 
assumption that semantic relatedness always involves meanings with adjacent or 
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similar scopes is thus not absolutely true. Finally, for a few TMA categories the 
possible origins have not yet been established. For example, more investigation 
is needed of possible universal developments of irrealis expressions. 

7.3 METHODOLOGY FOR H2-H5 

The Scope Hierarchy is clearly reflected in universal developmental paths of 
TMA operators. However, it was predicted in Chapter 5 that the Scope 
Hierarchy is also reflected in the frequency, synchronic configurations, 
expression form and expression order of TMA. The research questions and 
hypotheses relevant to this chapter are repeated here:  

 
Q2b: What is the size of operator classes? 
H2b:  The class of π1-operators has more members than or an equal 

number of members as the class of π2-operators and this class has 
more members than or an equal number of members as the class of 
π3-operators. 

 
Q2c: What is the crosslinguistic incidence of operator types? 
H2c: The crosslinguistic incidence of π1-operators is larger than or equal to 

the incidence of π2-operators, which in turn is larger than or equal to 
the incidence of π3-operators. 

 
Q3:   What are possible synchronic configurations for TMA expressions? 
H3a:  The presence of operators with wider scope depends on the presence 

of operators with narrower scope according to the hierarchy: π1-
operator ⊂ π2-operator ⊂ π3-operator. 

H3b: A single expression can only cover adjacent regions in semantic space. 
As a result, a polysemous or portmanteau expression will only have 
semantic functions with similar or adjacent scopes. 

 
Q4:   What is the expression form of TMA expressions? 
H4: Operators with wider scope show a higher or equal degree of formal 

grammaticalization than operators with narrower scope. 
 
Q5:   What is the expression order of TMA expressions? 
H5: The expression order of TMA expressions iconically reflects the scope 

relations as follows: π3 π2 π1 Predicate π1 π2 π3 
 
In order to test H2-H5, many different TMA systems have to be compared. 

As a starting point, I have used the study on TMA by Bybee et al. (1994) that 
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presents an extensive inventory of TMA expressions in the languages of the 
GRAMCATS sample discussed in 7.2.2 (see Appendix A). Furthermore, more 
specific data on future tense and related meanings in this sample are presented 
in Bybee et al. (1991). The resulting inventory of TMA expressions is 
completely checked, adjusted if necessary, and reanalyzed according to the FG-
based classification presented in Chapters 3 and 4. This means that for each 
TMA expression the scope is determined and its semantic function is 
reconsidered.  

For this purpose reference grammars were used. A shortcoming of the use 
of secondary sources in linguistic research is that the information presented in 
the grammar is sometimes not specific enough for the research question and 
that one has to rely on the information presented by the author. Nevertheless, 
it is a quick way to compare a large number of languages without the time-
consuming task of having to consult native speakers. If the grammars are 
consulted with care, the objections mentioned above can be overcome to a 
large extent. 

In order to make this study as comparable as possible to the studies of Bybee 
et al. I have consulted the same reference grammars for each language in the 
sample that were used as the main sources of information in Bybee et al. (1994: 
325-55), if they were accessible. For a few languages, however, the reference 
grammars were not the same. For Basque, I used Hualde & Urbina (2003), in 
addition to the reference grammar by Saltarelli et al. (1988) that was used by 
Bybee et al. For Cocama, I used Faust Wille (1972) as well as (Faust 1971) that 
was used in Bybee et al. An additional grammar was also used for the language 
!Kung or !Xũ, namely Köhler (1981), as it contained more specific information 
on the TMA system than Snyman (1970), used in Bybee et al. For nine 
languages the reference grammar used in Bybee et al. was not available in the 
Netherlands. For five of these languages I used another reference grammar 
instead: this was the case for Tucano (Ramirez 1997)4, Gugu-Yalanji (Patz 
2002), Dakota (Riggs 1893), Udmurt (Winkler 2001), and Latin (Pinkster 1990). 
For four languages—Jivaro, Tem, Abipon and Haka—I had no access to any 
reference grammar of the language and I had to rely on the analysis presented 
in Bybee et al.. For Jivaro, Tem and Abipon, Bybee et al.’s analysis could easily 
be adapted to the FG-analysis. However, Bybee et al.’s analysis of the Tibeto-
Burman language Haka raised too many questions and could not be reanalyzed 
according to my own criteria. Therefore, it was replaced by another language of 
this family, Meithei (Chelliah 1997). 

                                                      
4 The reference grammar used in Bybee et al. (1994), Sorensen (1969), apparently mentions a 

polysemous marker of resultative and evidentiality, whereas the alternative reference 
grammar (Ramirez 1997) does not. 
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7.3.1 Selection of forms 

For each language an inventory is drawn up of all the grammatical TMA 
expressions. Both formal and semantic criteria are used for the selection of 
grammatical expressions. I follow the formal criteria of Bybee et al. (1994: 37-
39) and have added a fifth criterion:  

 
i) The gram must belong to a closed class,  
ii) The gram must have a fixed position in relation to the verb,  
iii) The gram must be lexically general, i.e. combine with all verbs or with all  

members of a large semantic class of verbs,  
iv) The gram must have a predictable meaning in most contexts.  
v) The use of the gram is not restricted to subordinate clauses.  

 
Because of the last criterion, purposive and subjunctive markers included in 
Bybee et al. are excluded here.  

The analysis is furthermore restricted in a semantic way in that the gram has 
to have scope over the predicate, the predication or the proposition. Such 
operators belong to the first, second or third layer in FG at the representational 
level. Recall that the conceptions of scope in FG (2.4) and of relevance in 
Bybee (1985) do not coincide. Bybee (1985: 166) defines mood as ‘a marker on 
the verb that signals how the speaker chooses to put the proposition into the 
discourse context.’ Both markers of sentence type or illocution (indicative, 
imperative, hortative) and markers of the degree of commitment of the speaker 
to the truth of the proposition (like dubitative) come under her class of mood. 
‘What all these markers of the mood category have in common is that they 
signal what the speaker is doing with the proposition, and they have the whole 
proposition in their scope’ (p.166). In FG, however, operators that indicate 
sentence type or illocution do not belong to the representational level but 
rather to the interpersonal level, since they are concerned with the level of 
performing a speech act, not with the constitution of the content of a clause. 
This leads to a further difference between the Bybee-studies and the current 
study.  

Although the criteria for selecting forms to code do not differ fundamentally, 
a considerable number of forms are included in my study that are not 
documented in the inventories in Bybee et al. (1991; 1994) and vice versa. This 
may be explained partly by the fact that Bybee et al. (1994: 47) have 
concentrated on the meaning labels that occur more than twenty times in the 
sample whereas I do not make this restriction. However, it does not explain all 
the differences. For Slave for example there are many modal markers that are 
not documented in Bybee et al. and, to give another example, for Margi, Bybee 
et al. do not mention cítú as an ability and root-possibility marker, reduplication 
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as a marker of iterative (π1) or frequentative (π2) and bəʹrá as a marker of 
repetition. Compared to the overview in Bybee et al., I often added expressions 
of modality, sometimes of hypothetical or counterfactual, evidential markers 
and zero-expressions.5 

7.3.2 General coding 

The selected grams are coded for form and function, again in a similar way as in 
the Bybee-studies. The first coding involved the expression form. The prime 
mode of expression, the prime allomorph, was coded for its expression form. A 
major distinction was made between bound and non-bound expression, 
according to the following criteria: 

If a morpheme is inseparable from the stem, and/or occurs in a fixed order 
contiguous to the stem, or with only closed class items intervening between it and 
the stem, it is considered bound. If in the language descriptions this information 
is not given explicitly, then the author’s decision to write the morphemes as 
separate or bound is taken as an adequate indication of their status. (Bybee 1985: 
27) 

Bound expression is coded as inflection (prefix, suffix, infix), reduplication, 
stem-, stress- or tone-change or zero expression. Derivational expression is 
excluded, since in FG it does not have operator status. The criteria to 
distinguish derivational from inflectional markers are again based on Bybee 
(1985: 27):  

 
i) an inflectional category is obligatorily marked every time a stem category to 

which it applies appears in a finite clause. It must be combinable with 
every stem;  

ii) the meaning of the category must be predictable with every verb (be the   
same with all classes of verbs);  

iii) in inflectional expression, the lack of a marker is meaningful.   
 

In spite of the clear formulation of criteria, the distinction between derivation 
and inflection is not always clear in practice. If there is any doubt and if the 
gram expresses any of the notions summed up in Table 4-6, it is included in this 
study. 

Non-bound grams are coded as an auxiliary or particle, according to the 
following criterion: 

                                                      
5 The term zero expression is used when the absence of a marker is meaningful and used in 

opposition with one or more non-zero expressions. This occurs when concepts are 
obligatorily expressed, such as e.g. past tense, and the non-use of this marker implies that 
this meaning is absent, e.g. non-past tense. 
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Inflected auxiliaries are easy enough to identify, since their inflection is indicative 
of verb-like behavior. Uninflected non-bound grams were coded as auxiliaries if 
they exhibited any verb-like behavior at all or if they appeared to bear an 
etymological relationship to a verb. Other uninflected forms were coded as 
particles. (Bybee et al. 1994: 42) 

Finally, if an expression form consists of more than one element it is coded 
as a periphrastic expression. If it consists of only bound forms, for example a 
prefix and a suffix, it is considered a bound expression. If it consists of only 
non-bound forms, for example an auxiliary and a particle, or two auxiliaries, it 
is considered an unbound expression and if it consists of a bound and a non-
bound form, for example an auxiliary and a non-finite form of the verb or a 
stem change, it is considered a combined expression.  

In addition to coding the expression form, the gram is coded for its semantic 
function. The work of Bybee (1985), Dahl (1985), and Bybee et al. (1991; 1994) 
established the most prevailing TMA notions expressed in languages of the 
world. I have described the different gram types according to scope and used 
this list for assigning meaning labels to language-specific grams. This approach 
is based on the idea that language-specific grams cover parts of a more 
universal semantic space. And although the exact part of the semantic space 
covered may differ in detail from language to language, it is possible to define 
gram types that are frequently expressed with crosslinguistically comparable 
functions (Bybee et al. 1994: 48). Only grams are included that come under the 
general semantic domains of aspect, tense, quantification, irrealis, modality or 
evidentiality. This criterion excludes notions as negation and negative polarity. 
The list of meaning labels is presented in Table 7-1.  

The semantic classification of morphemes is based on the definitions and 
descriptions presented by the author of the grammar, and on the examples and 
translations that are presented throughout the grammars. My classification is 
not necessarily the same as the author’s, since the labels used by different 
authors do not always cover the same semantic domain. 

In general, the classification in Table 7-1 covers most semantic notions 
found in the grammars. In a few cases, the description in a grammar of a 
specific gram is too vague to label the gram with a specific semantic function; in 
those cases the gram is assigned a more general label such as aspect, property 
quantification or participant-oriented entailment. A few notions had to be 
added, for unusual semantic functions, such as inability and impossibility and 
tense markers that indicate distinctions in temporal distance without specifying 
whether the location in time is in the past or in the future.  
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Table 7-1. TMA domains and semantic functions included in the study 

TMA Domain + specific semantic functions Scope over 

Aspect 
 prospective, ingressive (inchoative), continuative, progressive,  
 egressive /completive, imperfective, perfective, perfect 

Property quantification 
 iterative, intensity, semelfactive 

Participant-oriented modality 
 potentiality:  ability, root-possibility, permission 
 disposition:  volition, desirability 
 weak necessity: weak root-necessity, weak obligation 
 necessity:   internal need, root-necessity, obligation 

Predicate (π1) 

Tense 
 past, present, future, non-past, non-future, (± specification of  
 temporal distance) 

Event quantification 
 habitual, frequentative, repetitive, distributive 

Event-oriented modality  
 potentiality: root-possibility, permission, epistemic  possibility 
 disposition:  desirability, (future) 
 weak necessity: weak root-necessity, weak obligation, probability 
 necessity:   root-necessity, obligation, epistemic necessity  
    (negative) 

Irrealis 
 hypothetical, counterfactual 

Predication (π2) 

Proposition-oriented modality 
 potentiality:  uncertainty, permission 
 disposition:  prediction, desirability 
 weak necessity: weak certainty, weak obligation 
 necessity:   certainty, obligation 

Evidentiality 
 sensory evidence, inference, hearsay, etc. 

Proposition (π3) 

 
In particular in the domain of quantification, definitions are very 

inconsistently used across grammars. However, the translations and glosses are 
often similar and these were the main basis for classification in this domain. A 
translation as ‘V again’ is analyzed as a repetitive; ‘V again and again’ or ‘V over 
and over’ is analyzed as an iterative if the examples describe repetition on one 
occasion and/or as frequentative if the examples describe repetition on 
different occasions. In cases of doubt, it was analyzed as both. The glosses ‘Vs 
continuously’ or ‘Vs intensely’ are encoded as an iterative; ‘continues/keeps –
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ing’ as a continuative; ‘Vs habitually’/ ‘uses to V’/ ‘Vs by custom/customarily’ 
as a habitual. If the gram indicates that the action is performed by different 
participants and/or at different places, it is coded as a distributive. In cases of 
doubt, the expression may be coded for more than one use or as a general 
marker of quantification. 

Even though the bulk of grams could be classified without much trouble, a 
serious problem arose with the coding of modality in terms of FG. Remember 
that FG distinguishes modality types according to scope: root-modality, which 
indicates that the source of the modality lies in general external circumstances, 
can have scope over the predicate or over the predication (see 4.2.3.1); the same 
holds for deontic modality, which indicates that the source of the modality lies 
in a deontic authority (see 4.2.3.2). When the scope is the predicate (π1), the 
modal marker specifies the relation between the argument and the predicate: X 
is not precluded from / is disposed to / is forced to ... When the scope is the 
predication (π2), the modal marker specifies characteristics of the event that are 
independent of the participants: the event is not precluded from occurring / is 
disposed to occur / is forced to occur. An event-oriented interpretation in 
general arises when the modal marker is used in a passive or impersonal 
construction or with a non-specific participant. See the examples in (47)-(49): 
 
(47) I know the place. You can get all sorts of things here. (P84) 
(48) National pressure groups cannot exist without full time staffs and a 

regular income. (P91) 
(49) Well, I’ll see what can be done and give you a ring. (P84) 

 
These utterances all express that the event is not precluded from occurring 
independently of the participants involved in the event. Compare these to (50), 
in which can describes the root-possibility of the specific participant you: 

 
(50) Can you pick your own trousers up? (C94) 

 
However, since scope is not a notion generally applied in linguistics, most 
reference grammars lack the information that is necessary to determine whether 
a modal marker may be combined with non-specific participants. It is therefore 
questionable whether a marker of root-necessity or obligation and of root-
possibility or permission in a specific language should be coded either as π1- 
and π2-operator or only as π1-operator. Nevertheless, I have assumed that in 
many languages it will be possible to use participant-oriented markers in an 
event-oriented way, although this is not explicitly stated in the grammar used. 
In the sample, there are 65 markers of deontic and root modality that might be 
polysemous in having narrow scope (π1) and medial (π2) scope: there are 36 
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expressions for obligation, 23 for potentiality, 2 for disposition and 4 for more 
general modal markers. I have arbitrarily assumed that 50% of these potential 
event-oriented markers in each language can indeed be used as such and 
therefore of all the uncertain modal π2-operators 50% is included in the count. 
With this procedure the analysis should not result in the overclassification of 
one particular type. The tables in the following sections that include 
information about frequency, the figures for event-oriented modality (π2) 
always include half of the number of operators potentially used with medial 
scope, unless it is stated otherwise. Although deontic modality can also be used 
with scope over the proposition (π3), this use is probably much more restricted 
and marginal. I have only encoded a marker for this use if there was clear 
evidence in the grammar that it could be used this way. 

A comparable, but slightly different, problem arose with epistemic modality: 
FG makes a distinction between event-oriented (π2) and proposition-oriented 
(π3) epistemic modality. Event-oriented epistemic modality expresses a general, 
objective fact about the actuality of the event. Proposition-oriented epistemic 
modality is a personal, subjective evaluation of the speaker about the reliability 
or truth of the propositional content. Since it is in general the context that 
forces the one or the other interpretation (see 4.2.3.3), it is often difficult on the 
basis of the isolated examples in the grammars to establish whether a marker 
should be considered as event-oriented, proposition-oriented, or both. When 
translations and definitions by the author allowed both interpretations, it was 
coded for both interpretations. This held for 41 expressions. They are all 
encoded as polysemous markers of event-oriented (π2) and proposition-
oriented (π3) modality. As a result, there could be too many modality markers 
in my corpus, but this does not favor the hypotheses in any way. 

Finally, some more refined modal distinctions in FG could not be applied to 
the grammars, because the examples were too scarce and not detailed enough. 
The distinction between the root-modal and deontic meanings of volition and 
desirability and of necessity and obligation had to be abandoned because 
grammars in general do not describe this distinction systematically. 

7.3.3 Details of the analysis 

Although most reference grammars used for the inventory of TMA expressions 
in each language were the same as in Bybee et al. (1994), and, in general, the 
gram types are defined similarly, there are many differences between the 
analyses of TMA systems in Bybee et al. (1991; 1994) and in this study. As an 
illustration, consider Table 7-2 in which the two analyses of the TMA system in 
Chacobo are compared: 
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Table 7-2. Comparison of analyses in Bybee et al. (1994) and in this study 
of the TMA system in Chacobo (Prost 1962) 

Bybee et al. (1994) 
 

This study (Boland) 
 

No.* Form Meaning Form Meaning 

41 ki perfective kï perfective (π1) 

41 ki completive   

42 ki present ki imperfective (π1) 

35 ya past hodiernal  ya past hodiernal (π2) 

36 ʔita past hesternal ʔita past hesternal (π2) 

37 yami past immediate yami past immediate (π2) 

38 ni past remote ni past remote (π2) 

   ZERO non-past (π2) 

   šari future (tomorrow) (π2) 

   pari prospective (π1) 

   kas volition (π1) 

19 ca progressive ca / ci progressive (tr./intr.) (π1) 

20 ci progressive   

34 pao past habitual pao past habitual (π2) 

9 rabi iterative rabi iterative (π1) 

   rabi frequentative (π2) 

   ria iterative / intensive (π1) 

   tïkï repetitive (“again”) (π2) 

48 mica epistemic possibility mica epistemic possibility (π2) 

23 tiari potential tiari probability (π2) 

   kara evidential (π3) 

Note. *Every separate linguistic form in a language was given a number in Bybee et al. 
(1994). 

 
A first difference is that kï is analyzed as a perfective and a completive in 

Bybee et al. and only as a perfective in this study. Ca and ci are analyzed as two 
different markers of progressive aspect in Bybee et al. and as two variants for 
the progressive in this study, one for transitive verbs, one for intransitive verbs. 
The marker ki is analyzed as a present tense marker by Bybee et al., but here as 
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an imperfective , whereas zero marking is coded as a non-past tense. Rabi is not 
only used as a marker of iterative (repetition at one occasion, π1) but also as a 
frequentative (repetition at different occasions, π2). Several forms are not 
documented by Bybee et al.: a marker for the prospective, the future tense, a 
second iterative or intensity expression, a marker of repetition, volition and an 
evidential (Prost 1962: 116-18). 

As Table 7-2 shows, there are several points on which I did not agree with 
the analyses in Bybee et al. (1991, 1994). This section discusses some details of 
the analysis carried out in this study. It concentrates on those aspects of the 
methodology here used that deviate from Bybee et al. (1991, 1994). For the 
definitions of the specific semantic functions, I refer to Chapters 3 and 4. 

When making an inventory of TMA expressions, a first point on which one 
has to decide is the number of different uses or functions that are separately 
coded. In Bybee et al. (1994) the number of uses coded is determined by the 
following criteria: 

(1) Two uses of a single morpheme are distinguished if these uses would be 
expressed by different grams in another language. (...) 
(2) Two distinct uses of a gram will have two different paraphrases. (...) 
(3) A gram might take on a different sense when it occurs with other 
grammatical morphemes or with verbs of a specific semantic class. (p.44-45) 

Criteria 2 and 3 are taken as a guideline here, but I consider criterion 1 very 
problematic. It would imply that first the language with most grams for a 
certain semantic domain has to be discovered before it can be objectively 
established how many uses a marker in other languages has. If for example, a 
language were to be discovered that makes eight or even ten remoteness 
distinctions in the past tense, it would imply that in every other language the 
expression for the past tense would in fact have to have these same eight or ten 
different uses. However, within the specific language, the remoteness 
distinctions might be completely irrelevant to the grammatical system, and it 
would be very undesirable to treat this language as if this distinction was 
relevant. 

The approach taken here is the opposite: if one expression covers different 
senses within the same domain (e.g. aspect) and with the same scope, only the 
most general semantic function is coded. This is in accordance with the analysis 
advocated in an earlier work of Bybee (1985):  

If a morpheme appeared in a variety of functions that are usually associated with 
the imperfective (i.e. continuous, habitual, durative), then the morpheme was 
labeled an imperfective. If it appeared to be restricted to one of these functions, it 
was given a more specific label (not necessarily the label used by the author). 
(p.141) 
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This difference in approach explains why Bybee et al. listed a completive and a 
perfective for kï in Chacobo (Table 7-2), whereas I only listed the most general 
aspectual meaning for this marker, the perfective (which may also be used with 
a completive sense). If, however, different uses of a single expression correlate 
with a distinction in scope, I considered them as separate uses. If the scope of 
an expression may vary this means that the communicative functions of the 
expression vary and that was considered an important criterion to speak of 
different uses. As a matter of fact, a difference in scope has not been a criterion 
in Bybee et al. It explains why rabi is listed only as an iterative in Bybee et al., 
whereas I analyzed it as an iterative with scope over the predicate and as a 
frequentative with scope over the predication.  

As well as there being a principal difference in the number of encoded uses, 
differences in the definitions of specific gram types sometimes lead to deviating 
analyses. In what follows, the details are presented of the analyses of specific 
gram types.  
Perfective and perfect. One of the possible uses of a general perfective or a 

perfect is the combination with a stative verb, which yields an inceptive or 
ingressive meaning (Comrie 1976). Contrary to the analysis in Bybee et al. 
(1994), this was not distinguished here as a separate use. Only if a gram could 
only express an ingressive, was it coded as an ingressive. The same holds for a 
perfect, which can be used in some languages to indicate a resultant state or an 
immediate past (‘hot news’) (Dahl 1985: 132-33). Only when a specific 
morpheme could only express a resultant state or an immediate past, was it 
coded as such. For Palantla, for example, Bybee et al. (1994: 79, T.3.7) coded 
the marker ma2- (Merrifield 1968: 25) as an anterior (= perfect) together with 
another use, ‘state exists’. I, however, coded it only as a perfective. For Inuit, 
Bybee et al. (1994: 53, T 3.1) coded sima (Fortescue 1984: 265-66) as a marker 
of perfect, resultative and past tense. In this thesis, it was only coded as a 
perfect, since a perfect also covers the sense of a resultative and since the sense 
of past tense is only an implicature, not a basic meaning of the verb.  
Non-past and non-future. In Bybee et al. (1994) the semantic functions 

non-past and non-future are not recognized. An expression that indicates both 
present and future tense or both past and present tense is listed two times for 
both uses. In contrast to this, I coded these markers only once, with a broader 
semantic sense of non-past or non-future. 
Pluperfect. If the combination of markers results in a predictable meaning, 

this combination is not considered in my analysis as a separate expression or 
semantic category, so if a pluperfect meaning is expressed by a combination of 
a perfect marker and a past tense marker—like in English—the pluperfect is 
not considered a separate expression or semantic category in this language. See 
for a discussion of separate versus non-separate gram types Dahl (1985: 67).  
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Portmanteau expressions of tense and aspect. Quite often, a perfective-
imperfective distinction is only relevant for reference to past situations. It is 
questionable whether this phenomenon should be interpreted as basically a 
temporal distinction between present and past tense with a subdivision of the 
past in perfective and imperfective aspect (the “traditional” view), or else, as 
basically an aspectual distinction between perfective and imperfective with a 
subdivision of the imperfective in past and present tense. See Figure 7-7: 

Figure 7-7. Left: primary tense distinction. Right: Primary aspect distinction 

Dahl (1985: 78-83) argues for a classification that is primarily based on aspect, 
which is also the analysis adopted in Bybee et al. (1994). Dahl argues that the 
traditional distinction of a past perfective and past imperfective on the one 
hand and a present tense on the other hand is incorrect, since there is no 
common expression form for the past perfective and the past imperfective, but 
rather a common expression form for the present and the past imperfective, as 
for example in many Indo-European systems. The prototypical use of a 
perfective should be to refer to single, completed events, located in the past. 
This makes further past time reference redundant and the basic distinction 
then, would be between perfective and imperfective aspect, whereas the 
imperfective aspect is divided for tense. However, Dahl also observes that there 
is crosslinguistic variation in the extent to which perfectives can refer to non-
past situations and that a perfective is not necessarily restricted to past time 
reference  (cf. the analysis of the present tense in English presented in 6.2.3.2):  

It is said that a Perfective verb form must refer to a ‘total’ event and that what 
happens at the moment of speech is necessarily on-going rather than completed. 
A Perfective Present would therefore be a contradiction in terms. However, there 
are candidates for ‘total’ events at the moment of speech: notably the so-called 
reportive present and performatives. In fact, PFV is used in such cases in several 

Possible subdivisions of tense and aspect

Perfective Imperfective

Past Present

TENSE

Perfective

Past Present

Imperfective

ASPECT
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languages (…). These languages have a very loose time reference restriction on 
PFV, if any at all. (Dahl 1985: 80-81) 

Dahl’s main argument is that the formal expression in many languages is used 
for both a present tense and a past imperfective. However, my sample shows 
that crosslinguistically, this is hardly ever the case. Still, if it would have been 
the case, it is no argument for the ‘primary aspect’ analysis, on the right in 
Figure 7-7. The developmental paths of grams account for the expression 
forms used, but what matters most to the analysis, is what is the contrastive use 
of the expression forms from a synchronic perspective. Since a perfective is not 
in principle restricted to past tense, I maintain the traditional tripartite analysis 
of a basically temporal distinction and a secondary aspectual distinction in 
languages where the perfective is indeed restricted to past tense reference. 
Future, prospective and prediction. The conception of the future in 

Bybee et al. (1991, 1994) is not similar to the one in FG. Bybee et al. (1994: 
244) regard ‘the focal use of future as equivalent to a prediction on the part of 
the speaker that the situation in the proposition, which refers to an event taking 
place after the moment of speech, will hold.’ Admittedly, the use of a future 
tense marker implies prediction by the speaker because intervening events may 
lead to a change, but signaling prediction by the speaker is not the essential 
function of the future tense marker. The essential function of a future marker is 
indicating that an event will take place in the future, whereas the uncertainty of 
future events belongs to mutual common knowledge of language users. This is 
not something that has to be marked linguistically. Future tense markers can 
undergo further subjectification, so that real epistemic senses develop (also 
recognized in Bybee et al. (1991)). The function of such a marker can develop 
into a true marker of prediction on the part of the speaker, as discussed in 
6.2.5.2.3, see example (51): 

 
(51) A commotion in the hall: “That will be Celia,” said Janet. (C177) 

 
Contrary to a marker that indicates future tense, the situation in (51) holds at 
the present time: Celia is already present and makes noises at that time, but it is 
only heard and not seen. Will does not indicate that the event will take place in 
the future, but that the proposition will turn out to be true in the future.  

A further difference in the approach of the future tense is in the stages 
before a marker expresses a future meaning. I agree with Bybee et al. (1994: 
254) that each marker that develops into a future tense marker goes through a 
stage in which it expresses the intention of the speaker, and later of the animate 
agent of the main verb. The stage of intention seems to lie somewhere in 
between participant-oriented modality like volition or obligation and future 
tense. On the way to becoming a future tense marker, the gram loses the 
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restriction to an animate agent or a controlled situation. A possible precursor of 
a future tense marker not recognized in the study of Bybee et al. (1991, 1994), is 
a prospective aspect marker (be going to in English). This is a category distinct 
from a future tense: it does not just express immediate future, which is also 
recognized in Bybee & Dahl (1989): 

In each case where be going to is used, the entity involved is interpreted as already 
on the path leading to the goal expressed by the main verb (…) whereas the 
statements with will make predictions for some unspecified future with no 
implication of connection to present states. (p.92) 

Just as a perfect can develop into a past tense marker, a prospective can 
develop into a future tense marker, when it loosens its connection with the 
present moment.  
Quantification. The definitions here used to (sub)categorize the domain of 

quantification are not entirely the same as the definitions used in Bybee et al. 
(1994). The major difference is that I make a distinction between quantification 
of the predicate and quantification of the predication, the event. Quantification 
of the predicate may be iteration or intensity of a certain action at one moment 
by the same participant(s), which expresses differences like jump one jump versus 
jump a lot of jumps, or think versus think over. According to Bybee (1985: 100) 
iterative markers are usually derivational because ‘they are applicable primarily 
to semelfactive verbs (although they may apply to activity verbs as well) but not 
to stative verbs.’ The meaning of iteration or repetition is in her view only 
applicable to ‘active verbs, and then only to certain types of active verbs, i.e. 
those which describe telic events, events that have identifiable endings.’ (1985: 
150) However, the restriction to a certain class of verbs is not in itself a 
criterion to classify an expression form as derivational: the use of a progressive 
or a continuative is also often restricted to non-stative verbs and a perfective 
may be primarily used with telic, punctual verbs. These categories are, however, 
not considered as derivational. I furthermore doubt the restrictive applicability 
of iterative markers. In several languages, the same marker can express iteration 
and intensity depending on the types of verb with which it combines. I 
therefore include iterative markers in my research: they potentially develop into 
more general markers of quantification, a habitual or frequentative marker.  

A further difference within the quantificational domain lies in the approach 
of the habitual. Bybee et al. (1994) consider the habitual a subcategory of 
imperfective aspect, similar to Comrie (1976: 25). Bybee (1985: 143) claims that 
a progressive gram may loose its selection restrictions and develop habitual 
uses. When that happens, the gram has become an imperfective or present 
tense marker. In FG, however, an imperfective is considered an aspectual 
marker in the sense described in 3.3.3, covering progressive and continuative 
uses, without selection restrictions; a habitual marker on the other hand is 
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considered a marker with medial scope, that indicates the quantification of the 
event. An imperfective marker may indeed develop habitual inferences, which 
may conventionalize into the real meaning of this marker. If that happens, the 
gram is coded for both uses in my analysis: imperfective aspect (π1) and 
habitual (π2). A habitual use is thus not considered a subcategory of an 
imperfective, but a separate semantic function, that may also arise directly from 
lexical sources (like used to in English). 
Modality. Although the subcategories within the domain of modality used 

here clearly differ from the study of Bybee et al. (1994), there are also many 
similarities. The participant-oriented notions used in this study are practically 
similar to the agent-oriented uses in Bybee et al. (1994), such as ability, root-
possibility, permission, volition, (weak and strong) obligation/necessity. The 
same holds for epistemic modal markers: uncertainty, certainty, epistemic 
possibility and probability. The main difference is due to the analysis according 
to scope, which results in a more fine-grained distinction within the different 
modal senses and sources. As discussed in 7.3.2, the reference grammars of the 
languages in the sample do not always provide enough information to 
determine the possible scopes of an expression, in particular in the case of 
deontic and root-modal meanings. This problem was overcome by including 
potential event-oriented expressions for 50% in the counts (see 7.3.2). 

Although many of the differences between the analyses in Bybee et al. (1991, 
1994) and the analysis here result from the distinctions set out above in the 
method of approach, some are a matter of different insights and interpretations 
of the examples and definitions of the authors. In some cases my interpretation 
of the reference grammar deviates quite fundamentally from the analysis in 
Bybee et al., as, for example, in the case of the tense/aspect system in Chacobo 
(see Table 7-2).  

A final remark on the analysis is necessary with respect to the language 
Abipon. This is one of the three languages for which the analysis of Bybee et al. 
(1994) is adopted because there was no reference grammar available. However, 
a crucial gram appears to be missing in the list of all the TMA expressions in 
the sample (their Appendix C). This list mentions only two TMA expressions 
for Abipon—a habitual and a future marker. No aspectual markers are 
presented. However, the written text does mention the existence of a 
progressive marker in Abipon, expressed by a suffix (1994: 119). I added this 
progressive marker to my inventory of TMA expressions in the GRAMCATS 
sample. 

A complete overview of all the morphemes in the languages according to my 
analysis is presented in Appendix G. It served as the basis for testing the 
hypotheses on frequency, synchronic configurations, expression form and 
expression order. 
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7.4  FREQUENCY  

As stated in 5.4.2 the Scope Hierarchy predicts a relation between the scope of 
TMA markers and their frequency. It is to be expected that at the start of a 
grammaticalization cline (narrow scope) there is a wider variety of expressions 
and semantic notions, because i) during grammaticalization, developmental 
paths tend to converge and ii) the function of narrow scope operators 
(modifying the description of a state of affairs) seems to be communicatively 
more motivated than of medial scope operators (modifying reference to the real 
world) or of wide scope operators (modifying the presentation of the content) 
(see 5.4.2). With respect to crosslinguistic frequency, this leads to two specific 
hypotheses on the size of different operator classes (H2b) and on the 
crosslinguistic incidence of operators (H2c). 

 
H2b:  The class of π1-operators has more members than or an equal 

number of members as the class of π2-operators and this class has 
more members than or an equal number of members as the class of 
π3-operators. 

 
H2c: The crosslinguistic incidence of π1-operators is larger than or equal to 

the incidence of π2-operators, which in turn is larger than or equal to 
the incidence of π3-operators. 

 
In this section the hypotheses will be tested in the GRAMCATS sample. The 
crosslinguistic frequency (H2c) will be discussed first (7.4.1).  

7.4.1 Crosslinguistic frequency 

The crosslinguistic frequency of operator types (H2c) is determined on the 
basis of the inventory of TMA expressions in the GRAMCATS sample. Table 
7-3 presents the number of languages that have at least one expression that 
functions as a certain type of operator. Nearly all languages in the sample have  
 

Table 7-3. Number of languages in the sample (N = 76) that have 
certain types of operators 

 Type of Operator 
 

 ππππ1 ππππ2 ππππ3 

N  76 73 37 

%  100 % 96 % 49 % 
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expressions that function as π1-operators and expressions that function as π2-
operators. Only half of the languages have expressions that function as π3-
operators. Whether there is an implicational relation between the presence of 
the different operators in single languages will be examined in 7.5. 

The crosslinguistic frequency of operators supports the hypothesis that 
narrow and medial scope operators are much more frequent than wide scope 
operators. The frequency of medial scope operators is about equal to the 
frequency of narrow scope operators, which is in accordance with H2c. The 
distribution suggests that medial and narrow scope operators are equally 
relevant to communication.  

7.4.2 Size of operator classes 

7.4.2.1 Method 

The size of operator classes (H2b) is tested in different ways: the number of 
different operators is compared within and across languages and the number of 
TMA markers for a specific class are counted in two different ways. The size of 
an operator class may be determined by the number of different expression 
forms within that class or by the number of different semantic functions within 
that class. The numbers of different expression forms and of different semantic 
functions are of course not always identical; different forms may express the 
same semantic notion or one form may express different semantic notions (for 
example in polysemous or portmanteau expressions).   

How the expression forms and the semantic functions are counted needs 
some further discussion. The number of different expression forms is based on 
what the author of the grammar considers different forms. If different forms 
are presented as allomorphs, they all count as one expression form. 
Furthermore, the different expression forms are counted within one semantic 
domain, such as tense, event quantification or irrealis. If the same expression is 
used as a marker of tense, of quantification and of irrealis, it is counted three 
times. Determining the number of different semantic functions within a 
language is a more difficult issue. Again, the description in the reference 
grammar is decisive. If the author describes the meaning of two or more forms 
in identical terms, then the forms are considered as expressing the same 
semantic function. For example, the expressions malila, wandicila and pinga in 
Mwera are all described as markers of prospective, without any further 
semantic distinction mentioned for the three expressions (Harries 1950: 109-
10). These three forms are thus counted as three separate expression forms and 
as one separate semantic function. Remoteness distinctions in temporal or 
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aspectual categories are considered as indicating different semantic functions. 
Mwera, for example, has a marker for immediate perfective, ci, and for remote 
perfective, ile (Harries 1950: 79ff, 94ff). Since the use of ci and ile is mutually 
exclusive, they are counted as two different semantic functions (and of course 
also as two different expressions).  

A complex category is formed by portmanteau expressions. A portmanteau 
expression denotes two or more semantic functions by only one morpheme, 
such as the –s suffix in English, which expresses present tense, third person 
and singular. A certain semantic function may only occur in a portmanteau 
expression or both in a separate expression and as part of a portmanteau 
expression. For example, Agau has a general past marker (-γwà) and a past 
marker that occurs in the portmanteau expression šiŋ that indicates past 
habitual and past imperfective (Hetzron 1969: 13ff, 28ff). This is counted as 
two expression forms for past (-γwà and šiŋ), but only one semantic function 
‘past tense’. The portmanteau expression šiŋ is furthermore counted as an 
expression form for the habitual and an expression form for the imperfective 
and as the semantic functions ‘habitual’ and ‘imperfective’. 

Another example may be taken from Guaymi that expresses most tense and 
aspect oppositions by eight portmanteau expressions (see Table 7-4). The suffix 
–ri for example indicates perfective immediate non-future while the suffix –e or 
–a indicates imperfective immediate non-future (Kopesec 1975: 22). This 
results in eight expressions indicating aspect as part of their semantics, and 
eight as indicating tense as part of their semantics. There are, however, only 
two different aspectual functions—perfective versus imperfective—while there 
are four different temporal functions: immediate future, remote future, 
immediate non-future and remote non-future. 

Table 7-4. Eight portmanteau expressions in Guaymi (Kopesec 1975: 22) 

 
Immediate 

 
Remote 

 

Future perfective imperfective perfective imperfective 

Non-future perfective imperfective perfective imperfective 

 
In the domain of modality, the most general semantic function of an 

expression is counted per operator type. So, if an expression with narrow scope 
can be used to indicate ability (π1), root-possibility (π1) and permission (π1), it 
is only counted as one (general) marker of potentiality (π1). Secondly, if there 
are two different grams with that for example both express ability (π1) and 
root-possibility (π1), then this is counted as one semantic function 
“potentiality”. If, however, different expressions cover different subcategories 



CHAPTER 7 

 

214

 

of the same sense, then they are considered separate semantic functions. For 
example, in Cantonese, nàng gāu expresses only root-possibility, dak expresses 
ability and root-possibility and hó yǐ expresses root-possibility and permission 
(Kwok 1971: 73, 77-78). Since these forms all cover different categories of the 
general sense potentiality, they are counted as three different semantic 
functions. Thirdly, if there are two expressions for obligation and the author 
indicates that one expresses weak obligation and the other one strong 
obligation, then they are considered two distinct semantic functions. Fourthly, 
if negation is part of the modal meaning (scope of negation is modal sense), for 
instance, impossibility or inability, it is counted as a category separate from the 
marker expressing the positive counterpart. Finally, every evidential expression 
is considered a separate semantic function.  

As for the domain of irrealis, expressions that indicate hypothetical or 
counterfactual, or a more general notion of irrealis, I tried to include only those 
expressions that can be used in main clauses. Negative and affirmative forms of 
an irrealis are not considered as different semantic notions, contrary to negative 
and affirmative forms of modal markers, since here the scope of the negation is 
not the irrealis marker, but the predication. This holds for Zuni, in which –
ʔanna and –šukʷa both express hypothetical, the latter including negation (S. 
Newman 1965: 37-38). If there is one form that expresses both hypothetical 
and counterfactual meaning, then it is counted as one broad semantic function 
irrealis. This is the case for Bongu, in which the suffix –dun can be used to 
express hypothetical and counterfactual meaning (Hanke 1909: 45, 87). 

7.4.2.2 Results 

In Table 7-5 the number of expression forms and semantic functions for the 
complete sample are presented.  The numbers are the cumulative numbers of 
the different expressions forms and the different semantic functions within 
each specific language. Table 7-5 clearly shows that in the whole sample, there 
are more expression forms and semantic functions with narrow scope than with 
medial scope. Forms and semantic functions with wide scope are by far the  
 

Table 7-5. Number of expression forms and semantic functions per 
type of operator 

 Type of Operator  
 

 ππππ1 ππππ2 ππππ3 

Expression forms 451 413 89 

Semantic functions 387 352 79 



TMA IN LANGUAGES OF THE WORLD 

 

215

 
smallest group. The distinction between the classes of π1- and π2-operators is, 
however, very small. This suggests again that, contrary to the expectation 
expressed in 5.4.2, π1- and π2-operators may be about equal in communicative 
relevance.  

As well as a comparison across languages, the hypothesis can be tested by 
investigating the number of languages in which the class of π1-operators is 
larger than or equal to the class of π2- and π3-operators and the number of 
languages in which the class of π2-operators is larger than or equal to the class 
of π3-operators. This analysis is presented in Table 7-6. If a language lacked 
expressions of both scope types that were necessary for the comparison, then 
the language was excluded from analysis.  

Table 7-6. Percentage of languages (N = 76) that are in accordance with H2b 

 A1  ≥≥≥≥  A2 A1  ≥≥≥≥  A3 A2  ≥≥≥≥  A3* 

Expression forms 59 % 96 % 99 % 

Semantic distinctions 61 % 97 % 99 % 

Note. *Three languages lacked both π2- and π3-operators: for 72 out of the remaining 
73 languages, π2 ≥ π3. 

 
Whether the languages are compared on the basis of their semantic functions 

or on the basis of their expression forms, makes hardly any difference. If the 
expression forms are compared, the number of languages that have more π1- 
than π2-operators or an equal number is 59%. In 34 of the languages the group 
of π1-operators is larger than of π2-operators, in 10 languages both classes 
have equal size and in 32 languages the group of π2-operators is larger than of 
π1-operators. This shows again that the classes of π1-operators and of π2-
operators are not significantly different in size. This is not in conflict with the 
hypothesis—the frequency of π1-operators is not lower than that of π2-
operators—but it also does not support the idea that π1-operators are 
communicatively more motivated than π2-operators and therefore show more 
variation.  However, H2b is strongly supported by the fact that in the vast 
majority of languages the group of π1- and π2-operators is larger than of π3-
operators. This is completely in accordance with the predicted distribution. 

7.4.2.3 Summary 

H2b on the size of operator classes has been examined in different ways. The 
different analyses show that the class of π1-operators is slightly larger than of 
π2-operators and the class of π3-operators is much smaller. In general, this 
supports the hypothesis. The Scope Hierarchy makes the correct predictions. 
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However, although the class of π1-operators is larger than of π2-operators, the 
difference is very small. This suggests that the communicative relevance of both 
groups is about equal, whereas it was assumed initially that π1-operators are 
more relevant for communication than π2-operators. The results clearly 
confirm the assumption that π3-operators are communicatively less relevant: 
there are not as many semantic distinctions within this class as in the other two 
classes and the number of expression forms is also very small compared to the 
other classes of operators. 

7.4.3 Reconsidering H2b and H2c 

Although the figures in 7.4.1 and 7.4.2 support H2b and H2c to a certain 
extent, it is questionable whether scope is indeed the decisive factor. The 
figures might be the result of the relatively high or low frequency of specific 
semantic functions and it is possible that the effects are not directly the result 
of scope differences, but rather of purely semantic factors. The hypotheses are 
both reconsidered in this section by examining the role of semantic functions. 

Which semantic functions are the most or the least widespread in the 
sample? First, a general overview is presented of the occurrence of larger 
semantic domains in Table 7-7. This table shows that there may indeed be a 
large influence of specific semantic categories. The vast majority of languages 
have one or more expressions of aspect and tense. Event quantification is also 
present in nearly two-thirds of the languages. The influence of these functions 
on the frequency of operator classes is thus very large. Different types of  
modality are present in about one half of the languages. The grammatical  
 

Table 7-7. Number of languages in the sample that grammatically express TMA 
domains 

 
Aspect 
(ππππ1) 

Tense 
(ππππ2) 

Property 
quantification 

(ππππ1) 

Event 
quantification 

(ππππ2) 
Irrealis 
(ππππ2) 

N  76 68 26 46 21 

%  100  89 34 61 28 

 

 

Participant-
oriented 

modality (ππππ1) 

Event-
oriented 

modality (ππππ2) 

Proposition-
oriented 

modality (ππππ3) 

Evidentiality  
(ππππ3) 

N  42 41 36 13 

%  55 54 47 17 
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Table 7-8. Number of expressions and semantic functions for each TMA domain 

 
Aspect  
(ππππ1) 

Tense  
(ππππ2) 

Predicate- 
qnt (ππππ1) 

Event- 
qnt (ππππ2) 

Irrealis  
(ππππ2) 

Expression forms 306 228 33 67 33 

Semantic functions 259 188 29 65 27 

 

 

Participant-
oriented 

modality (ππππ1) 

Event-
oriented 

modality (ππππ2) 

Proposition-
oriented 

modality (ππππ3) 

Evid. 
 (ππππ3) 

Expression forms 112 86 64 25 

Semantic functions 99 72 54 25 

Notes. qnt = quantification ; evid. = evidentiality 
 
expression of property quantification, irrealis and evidentiality is the least 
frequent. 

In Table 7-8 the exact numbers of expression forms and different semantic 
functions are presented for each semantic domain. It appears that there are by 
far the most expressions and semantic notions for aspect and tense6 and fewest 
for quantification, irrealis and evidentiality. The groups of π1- and π2-operators 
are indeed for the majority made up of expression forms for aspect and tense. 
This makes it more difficult to see the influence of scope on frequency clearly. 

The study on English in Chapter 6 showed that a more precise way of testing 
the hypotheses on frequency is to eliminate the possible influence of specific 
semantic functions. The distribution of scope within a single semantic domain 
will therefore be examined. If the frequencies of the related domains of aspect 
and tense in Table 7-8 are compared, the hypothesis is supported: aspect 
markers are more frequent than tense markers, both within and across 
languages. However, the opposite result is yielded when property quantification 
is compared to event quantification, as here, operators with narrower scope 
occur less frequently. Modality expressions are the only ones that occur with all 
types of scope. Hence, they are the best category to examine the influence of 
scope. See Table 7-9, which only includes modal expressions. 

                                                      
6 Bhat (1999: 98-99) warns against a temporal bias in most reference grammars: ‘because English 

is the language of description in most reference grammars and in English tense is—in 
contrast to aspect and modality—obligatorily marked, researchers are biased to defining 
and translating other languages in temporal terms. ‘It is something like trying to understand 
the colour of various objects around us while looking at them through a red-coloured 
glass.’ This warning is probably not an exaggeration and it thus has to be taken into 
account that especially the number of tense markers might be lower if languages were 
reanalyzed with the present-day understanding of modality and aspect. 
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Table 7-9. Number of MODAL expression forms and semantic functions per 
type of operator 

 Type of Operators 
 

 ππππ1 ππππ2 ππππ3 

Expression forms 112 85 64 

Semantic functions 99 72 54 

 
When only modality is taken into consideration, the hypothesis that there are 
more operators with narrow scope than with medial scope, and more operators 
with medial than with wide scope is borne out: the group of π1-operators is 
larger than of π2-operators and the group of π2-operators is larger than of π3-
operators. The distinctions in size between the three classes are similar. This 
conclusion also holds within languages: the average size of the π1-class (2.6 
expression forms) is larger than the average size of the π2-class (2.1 expression 
forms), which is again larger than the average size of the π3-class (1.8 
expression forms). 

7.4.4 Conclusion 

The analyses demonstrate that operators with wide scope are far less frequent 
than the other two categories, whatever analysis is applied. Their crosslinguistic 
incidence is lower than of the other two categories and the class of π3-
operators is smallest, both across and within languages. Operators with narrow 
and medial scope are about equally represented, both across and within 
languages, and their classes have about equal size. Narrow scope operators are 
slightly more frequent, but the difference with π2-operators is small. However, 
when the specific semantic domains are compared, it appears the frequency of 
operator classes is largely affected by a few semantic categories, aspect and 
tense, which are overwhelmingly present in the GRAMCATS sample. In order 
to investigate the role of scope more clearly, the analysis was restricted to the 
domain of modality. When only modality is taken into consideration, there does 
seem to be a difference in frequency that is dependent on scope: the number of 
participant-oriented modal markers is larger than of event-oriented modal 
markers and the number of proposition-oriented modal markers is smallest. 
This distribution holds both across and within languages. 

The figures support the view that scope plays a role in the frequency of 
operators, both in crosslinguistic incidence and in the size of operator classes. 
However, there is also a large effect of semantic functions on frequency . The 
hypotheses were based on the assumption that the function of π1-operators, 
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modifying the descriptive function of an utterance, is communicatively more 
important than the function of π2-operators, modifying the situating function 
of an utterance. The function of π3-operators, modifying the presentation of 
the content, was assumed to be communicatively least relevant.  

The figures support the view that description is in fact a very important 
communicative function. Every language in the sample has at least one 
expression to modify the description of the event. These modifications concern 
for the major part aspectual specifications, but participant-oriented modality 
also occurs in 55% of the languages. It is however questionable whether the 
function of relating the description of the event to the concrete event the 
speaker has in mind (π2-operators) is indeed less relevant to communication, 
since most languages (except two) also have grammatical expressions to modify 
the situating function of an utterance. For the majority, this concerns tense 
markers, but 61% of the languages also have an expression for event 
quantification and 54% for event-oriented modality.  

To conclude, the Scope Hierarchy makes correct predictions for the 
frequency of operators, but the difference between π1-operators and π2-
operators is much smaller than the difference between these two categories as 
opposed to π3-operators. The frequency of π1- and π2-operators is about 
equal, whereas the frequency of π3-operators is considerably lower. 

7.5 SYNCHRONIC CONFIGURATIONS 

This section will examine the hypotheses regarding synchronic configurations 
of TMA expressions. The first hypothesis, H3a, is based on the markedness of 
different operators and concerns the limits on possible synchronic 
configurations of all TMA expressions. The second hypothesis, H3b, concerns 
the limits on possible meanings that can be expressed by a single item. This 
concerns polysemous and portmanteau expressions. 

7.5.1 Implicational presence 

As already set out in 5.4.3 the Scope Hierarchy, which reflects a distinction in 
markedness, predicts that if a language has grammatical means to make 
modifications with wide scope (π3-operators), it also has grammatical means to 
make modifications with medial scope (π2-operators) and if it has grammatical 
means to make modifications with medial scope, it also has grammatical means 
to make modifications with narrow scope (π1-operators). The motivation for 
this implicational relation is that a language supposedly does not allow more 
abstract modifications by grammatical means without the possibility of more 
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concrete modifications by grammatical means. The more marked functions can 
only evolve if the less marked functions are present. This is formulated in H3a: 

 
H3a:  The presence of operators with wider scope depends on the presence 

of operators with narrower scope according to the hierarchy: π1-
operator ⊂ π2-operator ⊂ π3-operator. 

 
H3a is tested in two ways. First, it will be examined which configurations occur 
in the GRAMCATS sample. Second, a more detailed discussion will follow on 
TMA systems in creole languages, in 7.5.1.1.   

For each language in the GRAMCATS sample the types of operators that 
co-occur are examined on the basis of the inventory of TMA expressions. 
Table 7-10 presents the configurations that occur and the number of languages 
that show this configuration. Although there are eight possible configurations, 
only three are attested. Of the four configurations that the Scope Hierarchy 
precludes, none is in fact attested. There are no languages in the sample in 
which π1-operators are absent, but π2-operators or π3-operators are present, 
and there are no languages in which π2-operators are absent, but π3-operators 
are present. The hypothesis is evidently borne out by the distribution. More 
marked operators are only present if there are also less marked operators. It is 
remarkable that there are no languages in the sample that have no grammatical 
TMA expressions at all and there are only three languages, !Kung, Car and 
 

 

Table 7-10. Frequency of different synchronic configurations 

 
 

Configurations 
 

Frequency 
 

 ππππ1 ππππ2 ππππ3 N % 

- - - 0 0 

+ - - 3 4 % 

+ + - 36 47 % 
Predicted 

+ + + 37 49 % 

- + + 0 0 

- + - 0 0 

- - + 0 0 

Not 
predicted 

+ - + 0 0 
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Tojolabal, that have only π1-operators. This stresses the fact that TMA 
expressions are quite an important linguistic category. 

As well as possible implicational relations between operator types, there 
could be implicational relations between broad semantic domains or more 
specific semantic functions within a specific language. No such relationships 
were found in my study or in the studies of Bybee (1985) and Dahl (1985) 
(Bybee & Dahl 1989: 95). Grams develop, at least in part, independently of 
other grams. 

7.5.1.1 Creole languages 

The GRAMCATS sample contains only one creole language. However, H3a is 
very interesting to inspect in pidgins and creoles because these languages may 
shed some light on the question which linguistic elements evolve first in 
language systems. It is assumed that creole speakers seek expressions first for 
notions that are communicatively most needed so that the operators in creole 
languages may be considered as highly communicatively motivated. In this 
section, I will discuss in more detail the configurations of creole languages. 

A well-known viewpoint on TMA in Creole languages is the one of 
Bickerton (1981): he studied the TMA systems in Sranan, Guyanese, Haitian 
Creole French and Hawaiian Creole English and arrived at the conclusion that a 
creole TMA system consists of three preverbal markers: anterior (relative) 
tense, irrealis mood and non-punctual aspect. With respect to these three 
markers, Givón (1982) suggests that they are natural to be found as the core of 
TMA systems, both in creoles and in non-contact languages:  

The special marking for out-of-sequence [= anterior, AB], non-punctual and irrealis 
merely underscores the fact that in discourse-at least in the narrative style-they are 
conceptually and in frequency the marked case. That is, we do tend to talk about 
events in-sequence, events as actions and events that did happen. (Givón 1982: 155, 
italics his) 

According to Bickerton creole languages do not have an absolute tense-marking 
system. Labov (1990) notes in this respect that although a system without tense 
marking may seem primitive, it is not inadequate.  

If time is expressed with optional adverbs, then it is only necessary to signal the 
time once at the beginning of a narrative or for as long as we are in the same 
sequence of events. But with a tense system, we have to use the tense marker 
over and over again. […] It is the tense system of the standard languages that is 
normally redundant. The pidgin system can be cumbersome, but in most 
discourse situations it proves to be quite efficient to designate time relations: 
specifically when called for, otherwise not. (1990: 18) 
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A point of critique on Bickerton’s prototypical system is that it is based solely 
on creoles with Indo-European superstrate languages7 (cf. Singler 1990b). In 
Singler (1990c) aspect and tense systems in eight Pidgin and Creole languages 
are discussed. The lexifying languages are English, French, Dutch, Portuguese, 
Spanish and the Bantu language Kikongo and geographically, the creoles are 
spoken in West and Central Africa, the Caribbean, and the Pacific. One of 
these languages is usually unmarked for tense and aspect (18th Century 
Nigerian Pidgin English, Fayer 1990); four languages have markers for aspect 
but no systematic tense marking (Papiamentu, Andersen 1990; Hawaiian 
Creole, Labov 1990; Berbice Dutch, Robertson 1990; Kru Pidgin English, 
Singler 1990a); the language Kituba has aspect and relative tense markers 
(Mufwene 1990); the language Haitian Creole has markers for aspect and for 
future tense (Spears 1990); and finally, Capeverdean Crioulo has both aspect 
and several tense markers (Silva 1990). There are thus no languages in the 
sample with tense markers but without aspect markers, whereas there are 
languages with aspect markers and without tense markers. From the TMA 
systems of these languages it seems that absolute tense is diachronically not 
among the first semantic notions to be systematically marked by grammatical 
expression, whereas aspect is. This strongly supports the idea that modification 
of the predicate (narrow scope) is more relevant and basic to communication 
than modification of the predication or the proposition.  

7.5.1.2 Conclusion  

There are no languages in the GRAMCATS sample in which π3-operators are 
present without π2- or π1-operators or in which π2-operators are present 
without π1-operators. However, whether the presence of wider scope operators 
is indeed dependent on the presence of narrow and medial scope operators 
could not be established, since narrow and medial scope operators are nearly 
always present. The configurations of TMA expressions in creoles, however, 
support the idea that narrow scope operators evolve earlier than medial scope 
operators and that wide scope operators appear last. The Scope Hierarchy is 
indeed reflected in synchronic configurations of TMA expressions. 

7.5.2 Polysemous expressions  

As explained in 5.4.3, grammaticalization paths are universal. For the domain of 
TMA, several paths were discussed in 7.2.3. It is assumed that the semantic 
changes of linguistic items in these paths reflect underlying universal semantic 
or conceptual space. This leads to the prediction that synchronically, a single 

                                                      
7 The major language on which the creole is based. 
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gram can only express different semantic notions that are related: they will be 
adjacent on a grammaticalization path, or, in other words, in semantic space. 
With respect to scope, it is to be expected that these notions are either of the 
same scope or of adjacent scope levels. Consider H3b:  

 
H3b: A single expression can only cover adjacent regions in semantic space. 

As a result, a polysemous or portmanteau expression will only have 
semantic functions with similar or adjacent scopes. 

 
This prediction is first tested for the polysemous grams (7.5.2.1) and then for 
the portmanteau expressions in the sample (7.5.2.2). 

7.5.2.1 Polysemous grams 

The 76 languages in the GRAMCATS sample contain 159 expressions that 
cover more than one semantic function. This includes all the modal expressions 
that are potentially polysemous between denoting participant-oriented modality 
and event-oriented modality. As discussed in 7.3.2, it is not always clear on the 
basis of the reference grammars whether a modal expression with narrow scope 
may also have scope over the predication to express event-oriented modality 
(π2). Counting only half of the potential event-oriented modal operators solved 
this problem. In contrast to the figures in the previous sections, this section 
includes all and not half of the expressions that potentially express event-
oriented modality. In the tables, they are given in between brackets with 
question marks.  

In this section, the combinations of semantic functions attested for single 
items are first discussed. According to H3b these semantic functions should be 
adjacent on a semantic path, and whether this is indeed the case, will be 
established on the basis of the semantic paths presented in 7.2.3. The focus is, 
however, on the question whether the Scope Hierarchy applies to polysemous 
grams. Is it indeed the case that single items only have semantic functions with 
similar or adjacent scope? 

Which semantic functions are expressed by single items? Although 
numerous combinations of semantic functions are logically possible, the 
majority of combinations falls within a restricted set. There are about six large 
sets of combinations to which the majority of polysemous expressions belong. 

A domain in which there are many polysemous grams is the domain of 
modality. This is partially a consequence of the analysis. Grams that express 
participant-oriented modality, with a source in external circumstances, such as 
root-possibility, permission and obligation, were encoded also as possible 
event-oriented modality, even when the grammars do not provide explicit 
information about the possibility to use the gram with non-specific participants. 



CHAPTER 7 

 

224

 

In the tables, event-oriented modality is presented between brackets, to indicate 
that this use is not always warranted by the information in the grammars. 
Furthermore, grams that express epistemic modality were encoded as both 
event-oriented and proposition-oriented if the examples or definitions in the 
grammar allowed both interpretations. Grams that express both root (π1 or π2) 
and epistemic modality (π2 or π3) were only encoded this way on the basis of 
explicit description in the grammars.  

The first set of semantic functions often covered by a single expression are 
various modal categories with a basic sense of potentiality. Table 7-11 presents 
the combinations that occur and the frequencies thereof. Below the dotted line 
are the number of expressions that combine notions of potentiality with 
another semantic notion; these expressions are primarily assigned to another 
group of polysemous markers and return in one of the other tables. 

Table 7-11. Polysemous expressions with potentiality senses (N = 49) 

N  

Root-possibility / 
ability / 

permission (ππππ1 ) 

Root-possibility 
/ permission  

(ππππ2) 

Epistemic 
possibility 
(ππππ2) 

Uncertainty 
(ππππ3) 
 

+ Other  
senses 

 

24 X (X?)    

2 X (X?) X   

7 X (X?) X X  

16   X X  

2   X X + future 

1   X X + hypothetical 

 
Basque is one of the seven languages that have a single marker for all types 

of potentiality, the suffix –ke. Consider (52), in which –ke has a root-possibility 
interpretation and (53), in which it has an epistemic possibility interpretation: 

 
 

Basque (Saltarelli et al. 1988: 235-36) 
(52) hamarr-eta.ko pelikula-ra joa-n  

ten-LOC-REL film-s.all  go-PRF  
g-a-ite-z-ke  
1P.ABS-PRS-AUX2(SUBJ)-ABS.PL-POTN 
‘we can go to the ten o’clock film’ 
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(53) hemen ego-n  d-a-ite-ke 
here be-PRF 3ABS-PRS-AUX1(SUBJ)-POTN 
‘S/he can be here.’ 

 
The combinations of meanings in Table 7-11 are all in accordance with the 
developmental paths in Figure 7-5. Furthermore, it is evident that there are only 
combinations of semantic functions with adjacent scope levels. For example, 
there are no occurrences of markers that express ability (π1) and uncertainty 
(π3), without also expressing epistemic possibility (π2).  

Just as there are polysemous items with a basic sense of potentiality, there 
are also polysemous items that express different semantic functions with a basic 
sense of (weak) necessity. Table 7-12 presents which combinations of meanings 
were attested and their frequency of occurrence. Note that for one language, 
Cantonese, there is a marker ying goi that expresses obligation with all types of 
scope (Kwok 1971: 77). Recall that probability (π2) is the epistemic function 
with the basic sense of weak necessity. 

Table 7-12. Polysemous expressions with (weak) necessity senses (N = 40) 

N 
Root-nec  
/ obl  (ππππ1) 

Root-nec  
/ obl (ππππ2) 

Obligation 
(ππππ3) 

Probability 
(ππππ2) 

Certainty 
(ππππ3) 

+ Other 
senses 

27 X (X?)     

1 X X X    

1 X (X?)  X   

1 X (X?)  X X  

3 X (X?)   X  

7    X X  

3 X (X?)    Prospective 

2 X (X?)    Future /Volition 

1 X (X?)    Irrealis 

1 X (X?)   X Future 

1    X X Future 

1    X X Hypothetical 

Notes. nec = necessity ; obl = obligation. 
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Most combinations in Table 7-12 are in line with the prediction. They only 
combine functions that have similar or adjacent scope. However, there are 
three markers that express participant-oriented necessity (π1) and certainty (π3) 
(see row 5) while it is uncertain whether these markers can also express event-
oriented necessity or obligation (π2). The study of Bybee et al. (1994) did not 
reveal a universal diachronic path for the different semantic functions with the 
general sense of necessity. It is unsure how meanings of certainty (π3) exactly 
develop. I claimed in 4.2.3.3 that objective epistemic necessity is not marked in 
languages, since it is the default status of events. It may be the case that the 
subjective meaning of certainty develops directly from root-necessity or 
obligation, or, another possible development, by way of negative objective 
epistemic necessity: not necessary. It is thus not completely clear whether all 
polysemous items that express necessity meanings support the hypothesis. For 
most of the items, however, there is enough evidence that they do. 

Other combinations of modal meanings occur less often. These are 
presented in Table 7-13.  

Table 7-13. Polysemous expressions with sense of disposition (N = 2) and polysemous 
expressions with general basic senses (N = 4) 

N 

Volition/ 
desirability  

(ππππ1) 

Desirability 
(ππππ2) 
 

‘General’ 
modality  
(A1 ) 

‘General’  
modality  
(A2 ) 

‘General’  
modality  
(A3 ) 

2 X (X?)    

3   X (X?)  

1    X X 

 
There are two polysemous markers that express semantic functions with the 
basic sense of disposition, in Pangasinan and Meithei. The Pangasinan marker 
makaka- expresses disposition with narrow (54) and medial scope (55), as the 
translations in Benton (1971) show:  

 
 

Pangasinan (Benton 1971: 133) 
(54) makakaáral  

‘likes to learn, is inclined to learn’ 
 

(55) Makakaorán ni met  
‘it’s threatening rain.’ 
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Furthermore, there are a few modal markers that do not express one of the 
four basic senses, such as defined in 4.2.1 but rather cover a larger part of the 
modal scale. In three languages there is a more general root-modal marker: In 
Kanuri gè + TONE expresses volition/desirability and obligation (Lukas 1937: 
35, 42); in Danish mätte expresses permission and strong obligation (Koefoed 
1958: 185, 92); in Baluchi, V-əg-i bu-əg expresses senses from potentiality to 
weak entailment (Barker & Mengal 1969: 239). In Nakanai the particle ge 
expresses epistemic modality from potentiality to weak entailment (R. L. 
Johnston 1980: 63-65).  

All the expressions in Table 7-13 comply with H3b: they only express 
semantic functions that have similar or adjacent scope levels.  

A fourth group of polysemous expressions combines the categories of 
prospective or future tense with some category of root-modality. In Slave, for 
example, the particle góʔǫ can express necessity and future tense. See (56)-(57):  

 
Slave (Rice 1989: 416) 

(56) kee  ráyehdí   góʔǫ 
shoe 1SG.buy  NEC 

 
(57) wohję   góʔǫ 

1SG.OPT.sing FUT 
 

There are 13 polysemous expressions in the sample that combine these 
categories. Table 7-14 presents which meanings co-occur in single expressions. 

Table 7-14. Polysemous expressions that combine participant-oriented modality and 
prospective or future (N = 13) 

N  
Obligation 

(ππππ1) 
Volition 
(ππππ1) 

Ability 
(ππππ1) 

Prospective 
(ππππ1) 

Future 
(ππππ2) 

4 X   X  

1 X    X 

1 X X   X 

3  X  X  

1  X  X X 

2  X   X 

1   X  X 
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With respect to the expressions in Table 7-14, the semantic paths in Figure 

7-6 are relevant. Expressions for obligation (π1), desire / volition (π1) and root 
possibility / ability (π1) may develop into expressions for intention (or 
prospective) and for future tense. The combinations of meanings for the 
polysemous items in the sample support the idea that the semantic functions 
expressed by a single item are adjacent on a developmental path. Furthermore, 
these markers are all in line with the hypothesis that only semantic functions 
with the same or adjacent scope can be expressed by single items. 

A fifth combination of meanings that often occurs in polysemous 
expressions are epistemic modality, future tense and irrealis. There are 13 items 
that express two or more of these categories. The exact combinations and the 
frequencies thereof are presented in Table 7-15. The function of irrealis (10th 
column) is a general marker of irrealis, expressing both hypothetical and 
counterfactual.  

 

Table 7-15. Polysemous expressions that combine epistemic modality, future tense and 
irrealis (N = 13) 

N  
Ep.psb 
(ππππ2) 

Uncert 
(ππππ3) 

Prob 
(ππππ2) 

Wk cert 
(ππππ3) 

Obl 
(ππππ1/2) 

Cert 
(ππππ3) 

Fut 
(ππππ2) 

Hyp 
(ππππ2) 

Irr 
(ππππ2) 

Predc 
(ππππ3) 

2 X X     X    

1 X X      X   

2  X       X  

1   X X   X    

1   X X    X   

1    X     X  

1     X X X    

2       X X   

1       X  X X 

1       X   X 

Notes. Ep.psb = Epistemic possibility ; Uncert = Uncertainty ; Prob = Epistemic 
probability ; Wk cert= Weak certainty ; Obl = Obligation ; Cert = Certainty ; Fut = 
Future ; Hyp = Hypothetical ; Irr = Irrealis ; Predc = Prediction 
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The diachronic paths towards irrealis meanings are not described in Bybee et 
al. (1994). It is also not documented whether future tense and epistemic 
meanings, other than prediction, can develop into one another. Whether these 
meanings are adjacent on diachronic paths can therefore not be tested. 
However, with respect to the expectation that a single expression only covers 
functions with adjacent scope, the data in Table 7-15 are supportive.  

A sixth group of meanings often expressed by polysemous items are 
quantification and continuative or imperfective aspect. There are 25 items that 
cover one or more of these categories. They are presented in Table 7-16.  

Table 7-16. Polysemous expressions for quantification and aspect (N = 25) 

N 
Iterative 
(ππππ1) 

Continuative 
(ππππ1) 

Imperf 
(ππππ1) 

Freq 
(ππππ1) 

Habitual 
(ππππ2) 

Repetitive 
(ππππ2) 

Other  
 

3 X X      

1 X X  X    

6 X   X    

4  X  X    

6   X  X   

1 X  X  X   

2 X    X   

1 X     X  

1       X* 

Notes. *Gugu-Yalanji has one marker that covers several aspectual and quantificational 
senses. Imperf = Imperfective ; Freq = Frequentative 
 
Most common combinations are an imperfective and a habitual (six times, in 
Margi, Kanakuru, Agau, Tucano, Nakanai and Shuswap) and an iterative and a 
habitual or a frequentative (ten times, in Alyawarra, Yessan-Mayo, Inuit, Margi, 
Chacobo, Worora, Krongo, Temne, Dakota, Rukai). Consider the examples 
(58) and (59) from Alyawarra, in which –iyn can express iterative and 
frequentative meaning: 
 

Alyawarra (Yallop 1977: 61-62) 
(58) utnth-iyn-ika  ayinga 

search-ITR-PAST I 
I went around searching; I kept searching. 
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(59) arula  aytn-iyn-iyla 
tree-NOM fall-ITR-PRS.CONT  
the trees keep falling down; the trees fall down one after the other  
(in a bush fire) 

 
A single item can also express the continuative and frequentative. In Baluchi, 
for instance, the periphrastic construction V-an buəg is translated with ‘keep 
(on) –ing’. It may combine with all kinds of verbs, like ‘weave’, ‘bake bread’, 
‘sing’, ‘work’, ‘bring wood’, or ‘fall’ as in ‘snow will keep falling’. This may result 
in either a continuative or a frequentative reading. Finally, in Gugu-Yalanji 
(rightmost column) verbal reduplication ‘serves to indicate an ongoing, repeated 
or habitual action and/or a certain intensity in action’ (Patz 2002: 39-43). This 
is encoded as expressing general aspect (π1), predicate- and event quantification 
(π1 and π2). 

Many of the combinations in Table 7-16 occur as adjacent meanings in the 
diachronic paths presented earlier in 7.2.3 in Figure 7-4: an iterative may 
develop into a continuative or a frequentative. However, the continuative and 
frequentative are on separate paths and the iterative and habitual or repetitive 
are not adjacent in Figure 7-4. However, the diachronic paths in 7.2.3 are not 
exhaustive: it is very well possible that a continuative may become a 
frequentative as well (consider for example English) and that an iterative may 
develop immediately into a habitual (see also Bybee et al. 1994: 159). The 
combinations in Table 7-16 are all in accordance with the predictions that 
follow from the Scope Hierarchy: they only combine functions that have similar 
or adjacent scope.  

Finally, there are a few more, seemingly incidental combinations of semantic 
functions. First, there are four markers that combine aspect and tense: in Tigre 
(Leslau 1945: 8) and Karok (Bright 1957: 124) a single marker expresses 
prospective aspect and future tense; in Chepang, a single marker expresses 
perfective aspect and past tense and another marker expresses imperfective 
aspect and present tense, dependent on the order of expression (Caughley 1982: 
49, 104-11). Second, the sample contains three expressions that combine irrealis 
with past/perfect/perfective: Abkhaz has a marker that can express 
counterfactual (π2) and past tense (π2) and a marker that can express perfect 
aspect (π1) and general irrealis (π2) (Hewitt 1979: 173, 75, 80-81); in Mano, the 
function of perfective (π1) is combined with the function of irrealis (π2) 
(Becker-Donner 1965: 38ff).  Third, there are seven combinations of semantic 
functions that only occur in one language: Inuit has a marker sima that 
expresses perfect aspect (π1) and evidentiality (π3) (Fortescue 1984: 265-66, 72-
73); Baluchi combines remote past (π2) and certainty (π3) in one expression 
(Barker & Mengal 1969: 340-41); Udmurt has a  single expression for future 
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tense  (π2) and frequentative (π2) (Winkler 2001: 48); Tok Pisin combines 
habitual and ability (Mühlhäusler 1985: 339, 81); Nung has one marker for root 
possibility (π1/2) and perfect aspect (π1) (Barnard 1934: 20-22, 27-28); and 
Gugu-Yalanji for obligation (π1/2) (Patz 2002: 37) and irrealis (π2) 
(Hershberger 1964: 37). Of all these combinations of meanings, only the 
combination of perfect aspect and evidentiality in Inuit is in conflict with the 
hypothesis. It functions both as a π1- and as a π3-operator, but not as a π2-
operator. It is, however, in accordance with the idea that a single item can only 
express senses that are adjacent on a single diachronic path since a perfect can 
develop directly into an evidential marker, as was shown in Figure 7-2 in 7.2.3.  

From the Scope Hierarchy it is predicted that different semantic functions of 
a single item can only have similar or adjacent scope. The combination that is 
thus impossible is an item that functions as a π1-operator and as a π3-operator, 
but not as a π2-operator. Table 7-17 presents an overview of all the polysemous 
expressions in the sample according to their scope.  

If the three necessity markers in Table 7-12, for which it is uncertain whether 
they can express π2-modality, are ignored, there remains one counterexample 
to the predicted configurations. In Inuit, sima can express perfect (π1) and 
evidentiality (π3) (Fortescue 1984: 265-66, 72-73). As was shown in Figure 7-2, 
there is a universal diachronic path from perfect aspect to evidentiality. The 
meanings of sima do cover adjacent semantic notions in the diachronic path, 
but the diachronic path skips a scope level.  

In sum, the polysemous markers in the GRAMCATS sample corroborate the 
adjacency hypothesis. For the semantic functions of which the diachronic paths 
are known, in most cases single items indeed express semantic functions that 
 

Table 7-17. Combinations of scopes in polysemous expressions (N = 159) 

 
 Frequency 

 

 Configurations N % 

π1 + π1 8 5 

π1 + π2 98 62 

π2 + π2 4 2.5 

π2 + π3 35 22 

Predicted  

π1 + π2 + π3 13 8 

Not predicted π1 + π3 1 0.5 



CHAPTER 7 

 

232

 

are adjacent on a path. Of all the polysemous items, only one is not in 
accordance with the hypothesis that a single item can express only semantic 
notions with adjacent scope. 

7.5.2.2 Portmanteau expressions 

For portmanteau expressions, grams that at the same time express two or more 
different meanings, from different semantic domains, a comparable prediction 
holds as for polysemous items. There is no restriction expected on the specific 
semantic functions that may be expressed by one morpheme, but it is expected 
that operators only merge if they have the same or adjacent scope. What are the 
combinations of semantic functions in the portmanteau expressions of the 
sample? 

There are 46 portmanteau expressions in the sample. Table 7-18 shows 
which combinations of semantic functions occur and how often.  

Table 7-18. Frequency of combinations of meanings of portmanteau expressions (N = 
46) 

N Aspect (ππππ1) Tense (ππππ2) Quant. (ππππ2) Irrealis (ππππ2) Modality/Evid. 

9 Imperfective Past    

6  Past Habitual   

6 Perfective Past    

4 Perfect Past    

3 Perfect Present    

2 Perfect Non-future    

1 Imperfective Present    

2 Imperfective Non-future    

3 Perfective Future    

3 Imperfective Future    

1 Continuative Present    

1 Continuative Past    

1  Past Repetitive   

1  Past   Inference (π3) 

1  Past   Certainty (π3) 

1    Counterf. Obl. (π1/π2) 

1     Weak obl. (π1/π2) 

Notes. Quant. = Quantificiation ; Evid. = evidentiality ; Counterf. = Counterfactual ; 
obl. = obligation 
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Most expressions combine notions of aspect and tense, in particular 
imperfective, perfective or perfect aspect often combine with tense (π2). The 
most common combination is past tense and imperfective aspect, for example 
the suffix -šiŋ in Agau (Hetzron 1969: 28ff) or -ina in Alyawarra (Yallop 1977: 
50-53). The complex portmanteau tense-aspect system in Guaymi (Kopesec 
1975: 22) was already presented in Table 7-4. A second combination that 
occurs quite often is event quantification (π2) with past tense. Kanakuru, Agau, 
Chacobo, Kui, Tem and Temne all have a habitual past marker; Temne also has 
a repetitive past (see Appendix G). Moreover, Slave has two expressions that 
combine modality and irrealis: there is an expression for counterfactual 
obligation and for counterfactual weak obligation (Rice 1989: 418-19). Finally, 
Uigur combines past tense with subjective epistemic modality: it makes an 
opposition between certain past and inferential past (Nadzhip 1971: 117-18). 

As well as for polysemous grams, H3b predicts for portmanteau expressions 
that the fusion of two or more semantic functions into one single expression is 
restricted to operators that have equal or adjacent scope. In other words, the 
only combination that is not expected to occur in a portmanteau expression is 
the combination of a π1- and a π3-operator, since these scopes are not 
adjacent. The combinations of portmanteau expressions in Table 7-18 are 
presented again in Table 7-19, but now with respect to the scopes they 
combine. The table shows that most portmanteau expressions combine a π1- 
and a π2-operator. The only combination that is not predicted, π1 + π3, is in 
fact not attested. Two other combinations that were expected to be possible do 
not occur either, π1 + π1 and π1 + π2 + π3. This makes sense if one realizes 
that portmanteau expressions can only evolve if they combine meanings that 
 

Table 7-19. Combinations of scopes in portmanteau expressions (N = 46) 

 
 Frequency 

 

 Configurations N % 

π1 + π1 0 - 

π1 + π2 37 80.4 

π2 + π2 7 15.2 

π2 + π3 2 4.4 

Predicted 

π1 + π2 + π3 0 - 

Not predicted π1 + π3 0 - 
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frequently co-occur. The fact that the combination of π1, π2 and π3 does not 
occur may be because the frequency of a specific combination of three TMA 
expressions in one utterance is so low that it would never grammaticalize. The 
fact that the combination of π1 + π1 does not occur may lie in the function of 
π1-operators. They specify the property or relation designated by the predicate, 
by aspect, modality or quantification. The absence of this combination suggests 
that the specific combinations do not occur often enough to grammaticalize: 
apparently specific modal markers do not combine frequently with specific 
aspect operators.  

Table 7-19 clearly shows that all the portmanteau expressions in the sample 
adhere to the predicted combination of scopes: a single expression may only 
denote meanings with adjacent or similar scope. There are no counterexamples 
to the predicted co-occurrences. 

7.5.2.3 Conclusion 

The Scope Hierarchy correctly predicts the possible combinations of semantic 
functions within a single expression (H3b). Both polysemous and portmanteau 
expressions combine operators with similar or adjacent scope, with the 
exception of the polysemous marker in Inuit, that combines perfect aspect and 
evidentiality. These meanings are, however, also related diachronically (7.2.4). 
The data clearly show that there is a very strong tendency that the synchronic 
use of markers reflects the semantic relatedness of different meanings and the 
scope relations between these meanings. Scope plays an important role in the 
limits on variation. 

7.6 EXPRESSION FORM 

This section will explore whether there is a correlation between scope and 
expression form of operators. Older grams are formally more grammaticalized, 
i.e. they are more fused with the main verb, more dependent on surrounding 
material and shorter in length. Although scope on the one hand and age of 
grams on the other hand are not identical, they are related and the hypothesis 
has been formulated as if they are alike: 
 
Q4:   What is the expression form of TMA expressions? 
H4: Operators with wider scope show a higher or equal degree of formal 

grammaticalization than operators with narrower scope. 
 

What is the degree of formal grammaticalization of specific expression forms? 
The degree of formal grammaticalization is higher if elements are 
phonologically more reduced, have fewer properties of their original lexical 
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category and have a fixed syntactic position or are even fused with other items. 
Abstracting away from language type, inflection shows the highest degree of 
formal grammaticalization, particles and auxiliaries show a lower degree of 
formal grammaticalization and periphrases are the least grammaticalized. 
Inflection is most reduced, has the most fixed position (is even fused), and 
shows the fewest lexical properties (see 5.4.4). However, the general language 
type, isolating, analytic, fusional or agglutinative, influences the highest possible 
degree of formal grammaticalization. Within isolating or analytic languages, 
most words are mono-morphemic and the highest degree of formal 
grammaticalization seems to be a particle, whereas in fusional or agglutinative 
languages, inflection is the most grammaticalized form. 

7.6.1 Method 

The TMA operators in the GRAMCATS sample are all coded very specifically 
for their expressions form. The different expression types are distributed as 
presented in Table 7-20. Almost half (49%) of the TMA expressions are 
inflectional (prefix, infix, suffix), whereas the other half consists for a 
substantial part of auxiliaries (22%) and particles (12%).  

Table 7-20. Proportion of expression forms for TMA  
expressions (N = 919) 

Expression Form % 

Stem change 0.8 

Tone change 0.9 

Reduplication 3.6 

Zero 2.8 

Suffix 42.2 

Prefix 7.1 

Infix 0.5 

Periphrastic; bound + bound 1.8 

Periphrastic; bound + unbound 5.4 

Periphrastic; unbound + unbound 0.9 

Auxiliary 21.6 

Particle 11.8 

Unclassified 0.4 
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In order to test H4, a general distinction is made between bound, non-bound 
and combined expression forms (periphrases). Bound expression forms include 
reduplication, stem- and tone change, zero expression, inflection (prefix, suffix, 
infix), or combinations thereof, the periphrastic constructions with two bound 
forms. They are considered to have the highest degree of formal 
grammaticalization. Non-bound expression forms are auxiliaries, and particles 
or combinations thereof. Finally, periphrastic constructions consisting of a 
bound and a non-bound element make up the third category. The few 
expression forms that are unclassified are excluded from further analysis. 

In the next sections the relation between scope and expression form is 
examined. A complicating factor is that the potential degree of 
grammaticalization of expressions interferes with the morphological type of a 
language. Therefore, the relationship between morphological language type and 
the distribution of operators will be explored first. 

7.6.2 Scope in different language types 

If the morphological type of a language appears to be related to different 
distributions of operators, H4 cannot be tested in the complete sample; the 
proportion of certain language types might obscure the relation between scope 
and expression form. For this test, the languages are divided into three groups: 
(i) languages with only non-bound expression forms for operators, (ii) 
languages with only bound expression forms for operators, and (iii) languages 
with bound and non-bound expression forms for operators. In the sample, 23 
languages have only inflectional or other bound expression forms for the TMA 
expressions, 7 languages have only non-bound expression forms and the other 
46 languages have both bound and non-bound expression forms for TMA 
operators. For each language type the proportion of operators is presented in 
Table 7-21. 
 

Table 7-21. Proportion of operator types in different language types (N = 76)  

 
Type of Operator 

 

Languages with  

 
No. of  

expressions 
ππππ1 ππππ2 ππππ3 

Only non-bound forms (N = 7) 70 
 

59 % 35 % 6 % 

Both forms (N = 46) 630 49 % 42 % 9 % 

Only bound forms (N = 23) 256 39 % 49 % 12 % 
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The χ2-test is applied on the raw data for testing dependence of scope and 
language type (α = 0.5). It appears that the distribution is significantly different 
from chance (χ2 = 12.8; p = 0.012). Morphological language type does correlate 
with the distribution of scope. The proportion of π1-operators in languages 
with only non-bound forms is larger than the proportion of π1-operators in 
languages with only bound forms, whereas the proportion of π2- and π3-
operators is small in languages with only non-bound forms and large in 
languages with only bound forms. There is thus a clear relation between 
languages with non-bound expression forms and narrow scope operators and 
between languages with bound expression forms and medial and wide scope 
operators. To conclude, H4 can be tested only in languages that have different 
expression forms. The proportion of languages with only bound expression 
forms is much larger than that of languages with only non-bound expression 
forms, the former group would influence the results too strongly. 

7.6.3 Scope in languages with different expression forms 

In order to control for the influence of morphological language type on the 
results, H4 is tested in the restricted group of languages that allow bound, non-
bound and periphrastic expression forms. For these 46 languages wider scope 
operators will be studied to see if they are more or less bound than narrow 
scope operators. Non-bound forms are considered formally less 
grammaticalized than bound forms and periphrastic constructions are 
considered the least grammaticalized. Table 7-22 presents an overview of the 
distribution of operator types over expression form. 

In order to find out whether scope and expression form are independent 
variables, the χ2-test is applied. When all categories are compared, there is no 
reason to reject the independence hypothesis (χ2 = 9.5; p = 0.05). There does 
not seem to be a relation between scope and expression form. When, however, 
the distribution of π3-operators over expression form is compared to the 
 

Table 7-22. Proportion of expression forms (N = 630) in languages with both 
bound and non-bound expression forms (N = 46) 

  Expression forms 
 

Operators N Bound Periphrastic Non-bound 

π1 312 51 % 10 % 39 % 

π2 262 54 % 7 % 39 % 

π3 56 38 % 5 % 57 % 
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distribution of π1- or π2-operators, there appear to be significant differences. 
Operators with wide scope have a smaller proportion of bound expressions and 
a larger proportion of non-bound expressions compared to π1-operatores (χ2 = 
8.1;  p = 0.018) and compared to π2-operators (χ2 = 8.0; p = 0.018). These 
differences are significant. The findings go against hypothesis 4. Wide scope 
seems to correlate with lower degrees of formal grammaticalization. 

In sum, within languages that have different expression forms, wide scope 
correlates with non-bound expressions. However, when different language 
types are compared, narrow scope correlates with non-bound expressions and 
medial and wide scope with bound expressions.  

7.6.4 Complicating factors 

Since the results are very inconclusive, alternative factors will be explored. It is 
possible that semantic functions are blurring the picture, as was the case in 7.4. 
Certain semantic functions are more often expressed by bound or by non-
bound forms than others and if they form a substantial part of a specific layer, 
they have a relative large influence on the figures. Therefore, a more detailed 
analysis is carried out, in which the relation between specific TMA domains and 
expression form is examined. Firstly, the distribution of TMA domains is 
examined within the group of languages with both bound and non-bound 
expression forms. See Table 7-23. 

Table 7-23. Frequencies of expression forms for each semantic domain, in languages  
with both bound and non-bound expression forms (N = 46) 

 Expression forms in % 
 

 

Semantic domain Bound Periphrastic Non-bound N  

Participant-or. modality (π1) 17 12 71 70 

Event-or. modality (π2) 22 10 68 51 

Proposition-or. modality (π3) 37 7 56 43 

Evidentiality (π3) 38 0 62 13 

Irrealis (π2) 43 9 48 23 

Aspect (π1) 56 11 33 218 

Tense (π2) 65 5 30 144 

Event quantification (π2) 61.5 11.5 27 44 

Property quantification (π1) 96 4 0 24 

Note. or. = oriented 
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Whether semantic domains and expression form are independent factors is 
again calculated on the raw numbers with the χ2-test. It appears that semantic 
categories are not equally distributed over expression form (χ2 = 98.7, p < 
0.001). Domains that are relatively frequently expressed by non-bound forms 
are participant-, event-, and proposition-oriented modality. Domains that are 
relatively frequently expressed by bound forms are tense, aspect and 
quantification. The domains of evidentiality and irrealis do not correlate 
significantly with a specific expression form. As the domains of aspect and 
tense are in general much more frequently expressed than other domains 
(compare Table 7-8) the bound expression forms are proportionally 
overrepresented in the group of π1- and π2-operators. It might again be more 
insightful to compare only semantically related domains.  

When the semantically related domains of predicate- and event quantification 
are compared, there is a significant difference in boundness between predicate 
and event quantification (χ2 = 9.7, p < .01) in that property quantification is 
more bound than event quantification. This goes against the hypothesis. 
However, when tense and aspect are compared, they show an equal level of 
boundness (χ2 = 4.9, p = 0.08), just like the different types of modality (χ2 = 
6.1, p = 0.19). These results do not support the idea that scope and expression 
form are related. In fact , there seems to be a relation between semantic domain 
and expression form. Tense, aspect and property quantification are more often 
expressed by bound forms, whereas modality is more often expressed by non-
bound forms. 

This idea is further investigated in different language types. Do certain 
language types have a preference for certain semantic domains? Languages are 
again divided in three groups: languages (i) with only bound expression for 
TMA, (ii) with only non-bound expression and (iii) with both types of 
expression. Table 7-24 presents the proportion of different TMA domains for 
each language type. 
Whether language type and the presence of semantic domains are independent 
variables is calculated with the χ2-test. It appears that these variables are not 
independent (χ2 = 37.6, p = 0.0017). The proportion of expressions of 
participant-oriented modality is relatively large in languages with only non-
bound expression forms and relatively small in languages with only inflection. 
The proportion of different aspect expressions is relatively small in languages 
with only inflection and large in languages with both expression forms. The 
proportion of different tense expressions is relatively large in languages with 
only bound expression and small in languages with only non-bound expression. 
Finally the proportion of evidential markers is relatively large in languages with 
only bound expression, compared to the other two language types. 
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Table 7-24. Proportions of semantic domains within different morphological types of 
languages (N = 76) 

 Languages with 
 

TMA domain 
(in %) 

Only bound 
forms 
N = 255 

Both forms 
N = 630 

Only non-
bound 
N = 70 

Participant-or. modality (π1) 9 11 27 

Event-or. modality (π2) 9 8 14 

Proposition-or. modality (π3) 7 7 6 

Evidentiality (π3) 5 2 0 

Irrealis (π2) 4 4 3 

Aspect (π1) 26 35 30 

Tense (π2) 29 23 16 

Event quantification (π2) 8 7 3 

Property quantification (π1) 4 4 1 

 
In sum, neither the distribution of semantic domains over language types nor 

the expression form for semantic domains is randomly distributed. As a result, 
languages with only bound forms have proportionally more operators with 
medial or wide scope, since the proportion of tense and evidential operators is 
relatively large and the proportion of aspect operators relatively small. 
Languages with only non-bound expression forms have proportionally more 
operators with narrow scope, because the proportion of participant-oriented 
modality markers is relatively large and the proportion of tense operators 
relatively small. Languages with different expression forms have a large 
proportion of aspect operators that are relatively often expressed by bound 
forms.  

Notice that there is no one-to-one relation between the scope of the 
semantic categories and the expression forms. Aspect (π1) is often expressed by 
bound forms, whereas participant-oriented modality (π1) is often expressed by 
unbound forms. 
The relation between semantic domain and expression form is probably even 
more complicated than the discussion shows, because the generalization over 
specific semantic functions may not be valid. Bybee & Dahl (1989) show that 
within broad semantic domains the specific semantic functions correlate with 
specific expression types. See Table 7-25. Within the sample of Dahl (1985), 
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progressive and perfect aspect are often periphrastically expressed, whereas 
perfective and imperfective are often expressed by bound forms. Past tense is 
most often expressed by bound forms, whereas future is in about half of the 
cases expressed periphrastically and in half of the cases by bound forms.  

Table 7-25. Expression forms of major gram-types in sample of Dahl 
(1985, adapted from Bybee & Dahl 1989: 56) 

Periphrastic  Bound  

perfect (16/18) 88% past (33/45) 73% 

  perfective (17/20) 85% 

progressive (18/19) 95% imperfective (7/7) 100% 

future (27/50) 54% future (23/50) 46% 

7.6.5 Discussion and conclusion 

In 6.6 it was shown that in English, expression form correlates with age of a 
gram, and only indirectly with scope. This section has shown that expression 
form correlates with semantic function, rather than with scope, and that 
semantic function correlates with morphological language type. Aspect, 
property quantification and tense are often expressed by bound expression in 
languages that have different expression forms. Since these categories are very 
frequent they constitute a large proportion of π1- and π2-operators; the high 
percentage of bound π1- and π2-operators in Table 7-22 may be solely the 
result of the semantics interfering. Language type also correlates with the 
presence of semantic functions. Participant-oriented modality markers are 
strongly represented in languages with only non-bound forms, whereas tense 
and evidential markers form relatively large groups within languages with only 
bound forms. The proportion of aspect operators is relatively large within 
languages with different expression forms.  

An explanation for the correlations may lie in the grammaticalization paths. 
As modal expressions often have their sources in single lexical verbs, they may 
more easily grammaticalize in languages with only non-bound expression 
forms. As aspectual expressions often have their sources in periphrastic 
constructions, they may more easily grammaticalize in languages that allow 
bound expression forms. It would be a very interesting question for further 
research to find out what the influence is of the morphological type of 
languages on the ease with which specific constructions may grammaticalize. 

Concerning the present research, it is evident that H4 should be rejected. 
Scope hardly seems to play a role in expression type, at most in an indirect way. 
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The Scope Hierarchy does not correctly describe the variation in expression 
forms.  

7.7 ORDER OF EXPRESSION 

The final area in which the Scope Hierarchy was expected to be reflected is the 
syntactic order of different TMA expressions. It is predicted that the order of 
TMA expressions reflects the Scope Hierarchy, because of the principle of 
iconicity.  
 
Q5:   What is the expression order of TMA expressions? 
H5: The expression order of TMA expressions iconically reflects the scope 

relations as follows: π3 π2 π1 Predicate π1 π2 π3 
 
In order to find out whether the syntactic order of morphemes indeed reflects 
their semantic scope, the possible orders of different TMA expressions were 
documented. Unfortunately, for many languages it was impossible to find 
reliable information on the order of expression, since most grammars lack an 
explicit discussion of order phenomena. In several grammars there are 
incidental examples that contain different TMA expressions, however, if the 
order of different expressions is not explicitly discussed in the grammar, it is 
not clear whether the order found in specific examples is the only order allowed 
in the language. The clearest evidence was found in examples that present an 
order of TMA expressions that is different from the predicted one, the 
counterexamples to the hypothesis. Examples that show the predicted order of 
morphemes should, however, be treated with more reservation, since different 
orders of expression might also be possible. For some languages, a template is 
presented that indicates the positions of different markers with respect to the 
verb stem. Then, the order of expression is clear, although a problem remains 
in that the co-occurrence of morphemes is often not explicitly discussed.  

In spite of the difficulties, as much information as possible was collected on 
the expression order of TMA operators in different languages. For establishing 
the order of expression the criteria of Bybee (1985: 34) were followed:  

 
1. Portmanteau expressions have no relative order of two morphemes, 

because they are fused. 
2. When two TMA markers are expressed on different sides of the predicate, 

their distance to the verb depends on the possibility to place another 
morpheme in between the marker in question and the verb. If this is 



TMA IN LANGUAGES OF THE WORLD 

 

243

possible for one marker, but not for the other one, the first marker is 
considered farther away from the predicate.8 

3. When morphemes are mutually exclusive, there is no order between them. 
4. Operators expressed by an affix are considered farther away from the 

predicate than operators expressed by reduplication or stem change. 
 

First an overview is presented of the expression orders that are in accordance 
with the hypothesis, in Table 7-26. In this table, the examples are not repeated 
as in the original texts in the reference grammar: only the glosses are presented, 
thereby using my own analysis of the TMA expressions in question, which may 
be different from the analysis by the author of the grammar. A dash indicates 
that the gram is bound (inflection) and a space that the gram is unbound. A 
comma between two semantic functions indicates that these functions can be 
marked mutually exclusive by different expressions and a slash between two 
functions indicates that there are two possible interpretations of a single 
polysemous gram. In the rightmost column, the analysis with respect to scope 
is presented. 

As an illustration, one of the examples will be discussed in detail. Consider 
(60), an example from Rukai in which different TMA expressions occur: 

 
Rukai (P. J.-K. Li 1973: 160) 

(60) wa-uda-udal-ŋa 
PAST-IPFV-rain-COMPL 
‘it has been raining.’ 

 
In row 8, column 3 of Table 7-26, this example is represented using a general 
gloss only, according to my analysis: past–imperfectiveV–perfect. Furthermore 
it is indicated that this construction consists of a prefix for tense, a reduplicated 
verb stem for indicating imperfective and a suffix for perfect aspect. Column 4 
presents the gloss in terms of scope: π2-π1Pred-π1. It is considered an example 
that supports the hypothesis, since reduplication (imperfective) is considered 
closer to the stem than inflection (tense). The order of expression thus reflects 
the scope relation between past tense and imperfective aspect. 
                                                      
8 A slightly different, though comparable situation holds for Worora (Love 2000), in which tense 

is expressed on an auxiliary that comes in between the predicate and the tense inflection. In 
contrast, an iterative, frequentative and habitual are directly expressed on the verb without 
an intervening auxiliary. They are therefore considered closer to the predicate than tense. 



 

Table 7-26. Examples in the sample in which expression order reflects scope relations 

Language Reference Gloss [according to analysis of AB] Order 

Agau Hetzron (1969: 35) V–perfect–progressive–past Pred-π1-π1-π2 

Kanakuru P. Newman (1974: 50ff) Past/future–PRON  V–imperfective/habitual π2/π2-PRON Pred-π1/π2 

Cheyenne Leman (1980) Uncertainty–tense–V π3-π2-Pred 

Tucano Ramirez (1997: 151) V–imperfective/habitual-uncertainty–tense–
epistemic.possibility/evidentiality 

Pred-π1/π2-π3-π2-π2/π3 

Gugada Platt (1972: 28,38) V–progressive–tense 
V–progressive–epistemic.possibility/uncertainty 

Pred-π1-π2 
Pred-π1-π2/π3 

Alyawarra Yallop (1977: 61-62) V–iterative/continuative–tense Pred-π1/π1-π2 

Worora Love (2000: 33-35, 106) V  AUX–tense 
V–iterative/frequentative/habitual  

Pred AUX-π2 
Pred-π1/π2/π2 

Rukai P.J.-K. Li (1973: 160) past–imperfectiveV–perfect [prefix– (redup)V–suffix] π2-π1Pred- π1 

O’odham Mathiot (1973-78: Tables 
VI, X, XIX) 

V–aspect/property-/event.quantification SUBJECT–tense–
epistemic.possibility/uncertainty/evidentiality 

Pred-π1/π1/π2  SUBJ-π2- 
π2/π3/π3 

Kui Winfield (1928: 85-86) V– (im)perfective  AUX–tense Pred-π1 AUX -π2 

Yagaria Renck (1975: 116) V–perfective–future 
progressive–V–future 

Pred-π1-π2 
π1-Pred-π2 

Nimboran  Anceaux (1965: 109, 11) V–progressive–iterative-present/past Pred-π1-π1-π2/π2 

Ono Wacke (1930: 164-69) V–progressive–tense  
V–frequentative–tense  

Pred-π1-π2 
Pred-π2-π2 



 

 

Table 7-26 continued. Examples in the sample in which expression order reflects scope relations 

Language Reference Gloss [according to analysis of AB] Order 

Bongu Hanke (1909: 53) V AUX (perfect) –future Pred π1-π2 

Yessan-
Mayo 

Foreman (1974: 38) 
 

V–direction– “aspect”–“tense” 
“aspect” = completive, negative potentiality, continuative, 
iterative ; “tense” = present, near past, remote past, future 

Pred-π1-π2 

Temne W.A.A. Wilson (1961: 
26) 

habitual  ability  V π2 π1 Pred 

Bari Spagnolo (1933: 186) future  ability  V π2 π1 Pred 

Zuni S. Newman (1965: 50, 
53) 

V–ingressive–past 
V–progressive–past/present 

Pred-π1-π2 
Pred-π1-π2 

Lao Yates & Sayasithsena 
(1970: 70) 

non.past  root.possibility  V π2 π2/π1 Pred 

Chepang Caughley (1982: 94-95, 
105-06, 12)  

V–obligation  obligationAUX –tense/irrealis 
V–perfective–non.past/irrealis/uncertainty 
V–completive–irrealis/uncertainty 

Pred-π1 π1-π2/π2 
Pred-π1-π2/π2/π3 
pred-π1-π2/π3 

Cantonese Kwok (1971: 77-78) uncertainty/epistemic.possibility  future/ability  V π3/π2 π2/π1 Pred 

Uigur Nadzhip (1971: 117-18) V–ability–past 
V–past–probability 

Pred-π1-π2  
Pred-π2-π3 
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In a similar way, Table 7-27 presents the examples that were found in the 
corpus that do not support the hypothesis. One example from Chepang will be 
discussed as an illustration. Notice that Chepang also occurs in the first table, 
with examples that support the hypothesis. However, the example in (61) is a 
counterexample to the hypothesis. 

 
Chepang (Caughley 1982: 106) 

(61) jaʔ  yom-ʔi–teʔ  ŋayʔ-caʔ-naʔ 
tiger bear-AG-CIF get-UNC-IPFV 
‘Tigers or bears may get you.’ 

 
This example is represented in row 8, column 3 of Table 7-27 by its gloss: V-
irrealis/uncertainty-imperfective. In (61), -caʔ is a marker of uncertainty (π3), 
but it can also express irrealis (π2). Column 4 presents the gloss in terms of its 
scope: Pred-π2/π3-π1. it shows an order that conflicts with the hypothesis, 
since operators with medial or wide scope are expressed closer to the predicate 
than an operator with narrow scope. 

Palantla seems to be an exceptional case. The general template for the order 
of morphemes in this language is negation-aspect-tense-derivational/directive-
V (Merrifield 1968: 21). The aspectual notions in this template are the 
imperfective and perfective, tense notions are past hodiernal and hesternal or 
remote, the derivational notions are not included in this research and directive 
morphemes include an habitual, progressive, prospective and completive 
marker. Although the template suggests Palantla to be a serious 
counterexample, as perfective and imperfective occur outside the scope of 
tense markers, the only co-occurrence of operators that in fact forms a 
counterexample is perfective–past–V. Other possible combinations in Palantla 
are all in line with the predicted order. 



 

 

 

Table 7-27. Examples in the sample in which expression order does NOT reflect scope relations 

Language Reference Gloss [by AB] Order 

Chacobo Prost (1962: 116-18)  V-remote.past-perfective 
V-evidential-imperfective 
V-habitual.past-remote.past-perfective 

Pred-π2-π1 
Pred-π3-π1 
Pred-π2-π2-π1 

Tucano Ramirez (1997: 151) V- imperfective/habitual-uncertainty-tense- 
epistemic.possibility/evidential 

Pred-π1/π2-π3-π2-π2/π3 

Motu Lister-Turner & Clark 
(n.d.: 14) 

perfect/progressive non.future V-
continuative.present/continuative.past 

π1/π1 π2 Pred-π1+π2/π1+π2 

Yessan-
Mayo 

Foreman (1974: 38) Verb–direction–“aspect”–“tense” 
“aspect” = habitual ; “tense” = perfect 

Pred-π2-π1 

Kanuri  Lukas (1937: 25) perfective-past-V π1-π2-Pred 

Palantla Merrifield (1968: 21) perfective-past-V π1-π2-Pred 

Maidu Shipley (1964: 40) [STEM-completive/ability/ingressive/continuative-
evidential]-tense-(im)perfective/habitual 
[…] = Verb theme.  
NB: unclear which combinations are allowed 

[Pred-π1/π1/π1/π1-π3] –π2-
π1/π2 
 

Chepang Caughley (1982: 106) V-irrealis/uncertainty-imperfective Pred-π2/π3-π1 

Lahu Matisoff (1973: 215, 36) obligation  iterative/repetitive  ingressive continuative V 
potentiality obligation continuative perfect resultative 

π1/π2 π1/2 π1 π1 Pred π1/π2 
π1/π2 π1 π1 π1 
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For 22 languages of the 76 in the sample, examples or templates were found 
that support the hypothesis (Table 7-26), but it is not certain whether 
alternative orders are allowed in these languages. Although there is considerable 
support for the hypothesis, there is also a number of counterexamples, 
sometimes within the same languages (Tucano, Yessan-Mayo and Chepang). IN 
nine languages, examples or templates were found that go against the 
hypothesis (Table 7-27). 

It is clear that the hypothesis is formulated too absolutely. There seems to be 
a tendency for an iconic reflection of semantic scope in syntactic order, but it is 
a tendency, not an absolute principle. Apparently, even though the functional 
relations between operators are to a certain extent mirrored in the expression 
order, there are other factors that may distort this ‘ideal’ iconic picture.  

Some additional evidence for H5 can be found in the study of Bybee (1985) 
that is based on a different sample of 50 languages. Bybee (1985: 34-35) 
examined the order of inflectional TMA expressions in her sample. In 18 
languages both aspect and tense is expressed. For 10 of these languages, the 
ordering is not relevant, because the expressions are either mutually exclusive, 
expressed in a portmanteau expression or with equal distance to the verb. In 
the other 8 languages, aspect markers are expressed closer to the stem than 
tense, whereas the opposite order does not occur. In 23 languages, both aspect 
and epistemic modality are expressed. In 10 of these languages aspect is 
expressed closer to the stem than modality, whereas the opposite order does 
not occur. Finally, in 20 languages both tense and epistemic modality are 
expressed. In 8 of these languages, tense is expressed closer to the stem and in 
the other languages the order is not relevant or unknown. In one language, 
Ojibwa, epistemic modality (dubitative) is expressed closer to the stem than 
tense. In terms of scope, the results in Bybee (1985) show that π1-operators of 
aspect are expressed closer to the predicate than π2-operators of tense and than 
π2-, or π3-operators of epistemic modality in all relevant cases. Markers of 
tense (π2) are expressed closer to the predicate than π2- or π3-operators of 
epistemic modality or mood in seven out of eight languages. These data clearly 
support the claim that there is indeed a strong tendency for scope to be 
iconically reflected in syntax. 

To conclude, there is a rather strong tendency for iconic reflection of scope 
in syntactic order: examples in the GRAMCATS sample that support the 
hypothesis by far outnumber the counterexamples. Further support for H5 is 
found in the study of Bybee (1985). It would be interesting to find out why the 
scope relations are not always reflected. An explanation might be found in the 
continuous processes of grammaticalization. Old grams with medial or wide 
scope may be fused to the verb, whereas new grams with narrower scope are 
expressed by auxiliaries or periphrases. When these new grams also become 
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fused, they might merge with older grams. It is very improbable that they will 
be inserted in between the verb and the older gram, as this string is a stable 
construction in the language. Detailed diachronic surveys are needed to reveal 
how syntactic order and possible changes therein exactly arise.  

7.8 DISCUSSION AND CONCLUSION 

There is much evidence that the Scope Hierarchy is reflected in different 
linguistic features. However, the correlations between scope and certain 
linguistic domains are not always as clear as expected. With regard to the 
diachrony of operators, the layered structure makes the correct predictions 
(H1). Diachronic paths develop from narrow to wide scope and not the other 
way around. The only path that is not completely in line with the expectation is 
the development from a perfect aspect marker to an evidential expression, since 
this involves a large extension of scope. It also appears that frequency and 
variation generally decrease as scope increases (H2), although this decrease is 
less marked than expected: operators with narrow and medial scope are about 
equally represented, whereas operators with wide scope are clearly less frequent, 
both crosslinguistically and within languages. This suggests that narrow and 
medial scope operators do not differ fundamentally in markedness, whereas 
wide scope operators are undoubtedly more marked, that is, they are probably 
less relevant to communication.  

The Scope Hierarchy appeared to be a very strong predictor of possible 
synchronic configurations of TMA expressions (H3a): there are (a few) 
languages that have only π1-operators, languages that have π1- and π2-opeators 
and languages that have π1-, π2- and π3-operators. Other configurations are 
not attested. It is however impossible to determine a dependency relation 
between different operator types. The difference in distribution can best be 
understood as a markedness cline, rather than a real implicational hierarchy. 
The Scope Hierarchy also makes correct predictions about single items that 
express multiple functions. Single items only express functions that have similar 
or adjacent scope, with the exception of a marker that expresses perfect aspect 
and evidentiality.  

An area for which the Scope Hierarchy seems to be irrelevant is the 
expression form of operators. A correlation between scope and expression 
form (H4) could not be established. There were no indications of dependency 
between these variables. Expression form rather seems to correlate with 
semantic function. Finally, with respect to the expression order (H5), the 
predictions are too absolute, although there is a clear tendency for syntactic 
order to iconically reflect semantic scope. This is however not an absolute 
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principle. There are factors that compete with the Principle of Iconic Ordering 
(5.4.5).   

All in all, the scope relations between operators are an important factor of 
influence on the possible variation in TMA systems. The results in this chapter 
that are based on crosslinguistic data, strongly support the findings in Chapter 
6, that were based on only one language. The Scope Hierarchy cannot by itself 
explain all the facts about TMA systems. In particular, alternative explanations 
need to be found for the expression forms of TMA expressions. Furthermore, 
there are competing factors that influence the frequency and expression order 
of TMA operators. In spite of the shortcomings of the Scope Hierarchy, it does 
account for the limits on variation in adult languages to a large extent. Whether 
the Scope Hierarchy can also account for the limits on variation in stages of 
language acquisition will be explored in Part III. 
 


