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phology is the most highly relevant to the verb, as it affects the very nature
of the relation expressed by the verb; voice is the next most relevant since
it also affects the arrangement of the arguments of the verb; aspect modifies
the temporal contours of the situation described by the verb, and thus is less
relevant than valence or voice, but more so than tense and mood, both of
which leave the basic meaning of the verb intact and place the situation
described by the verb in some larger context. Tense places the situation in
time, and is thus still relevant to the verb since the time of the situation is
determined by the verb, and not by the arguments. Mood is more relevant
to the whole proposition and gives indications of the speaker’s stance with
regard to the whole situation.

If we consider the typological and semantic factors together, we can
propose an explanation for the predominance of suffixes in the languages of
the world.

First, recall that different word order types have different tendencies
with regard to postposing and suffixing. V-final languages exhibit a very
strong postposing tendency which leads to their having a preponderance of
suffixes. V-initial languages in general have a slight but statistically not sig-
nificant tendency toward postposing, and they do not show any reluctance
to form prefixes from preposed material. V-medial languages, on the other
hand, exhibit a slight preposing tendency, but a strong tendency not to affix
preposed material.

We have already seen that the various phonological factors proposed
as contributing to the suffixing preference are not supported by our data. It
should be further noted that the fact that the so-called ‘suffixing preference’
is typologically restricted means that no generalized phonological explana-
tion is plausible, since one would have to explain why it applies only in lan-
guages of certain word order types. We propose rather to refer to the syn-
tactic and semantic factors to construct a view of grammaticization and affi-
xation that explains the asymmetries apparent in the data.

As grammatical morphemes develop, they grow increasingly more
dependent on surrounding material — in particular, on the more indepen-
dent lexical material. In verb-final languages the developing grams typically
follow the verb, and thus occur in clause-final position. As they reduce,
they grow dependent on the verb, since in a typical clause there is no other
contiguous lexical material. Preposed material in a V-initial language pre-
sents an analogous situation: with no other lexical material before it in a
typical clause, it must prefix to the verb if it is to become an affix.
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Material preposed to the verb in a V-medial language i§ in a different
situation; since it is between the subject and the verb, as 1t reduces and
grows more dependent it is not forced to affix to .the verb. Verbal
auxiliaries in this position may fuse with pronouns and \3v1th one another t.o
form an auxiliary complex that occurs between the 'sub)ect and ver’b, or in
second position in the clause, without ever fusing with the verb (O odl?am,
Trukese, for instance). Or, the auxiliaries and the pronouns may prefix to
the verb (Mwera, Tem), or the auxiliaries alox'le': may preflx to the 'verl‘).
Finally, developing grams in this internal' position may simply mamtaxln
their phonological integrity for a longer time, prefixing to the verb only
Y .ilottg'of this hypothesis involves the semantic .factor of 'relevance of
the gram to the stem. If it is true that verbal grams in V-medial languages
differ from those in V-final languages in that the former are not forced to
affix to the verb, but have other alternatives, while the latter do no.t, then
we would expect prefixation to be affected by relevanc;. In V—medlal'lan-
guages, the most highly relevant grams will more readily b'ecome affixes,
that is, be entered in the lexicon as part of the verb, than will the les§ rele-
vant ones. We have tested this hypothesis on the V- medial languages in our
database, by counting the nonbound and bound preposed grams tl?at
express valence and voice (grouped together'), aspect, ter:se and mood (in-
cluding modality), with the results reported in Table 19.!

Table 19. Percentage of bound and nonbound preposed grams in V-medial languages

Nonbound Bound
Valence/voice 27% @) 73‘(’)/0 (19)
Aspect 59% 39) 41% 27
Tense 77% (53) 23% (16)
Mood/modality 90% (89) 10% (10)

Table 19 offers strong support for a major role for relevance in.the affi-
xation of preposed grams in V-medial languages. Of course, given the
hypothesis as discussed in Bybee 1985, we would expect relevz.mce to play a
role in the affixation of grams in all positions. We are suggesting, however,
that when verbal grams occur between the verb and the clause—box.mdary,
they have a much greater tendency to fuse with the verb, and the differen-
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tial effects of relevance will not be so apparent. Support for this hypothesis
is seen in Table 3, which shows the rate of affixation for postposed grams in
the ‘typical’ V-final languages to be 90%. Consider also Table 5, where the
preposing V-initial languages are seen to affix preposed material at a rate of
86%. Actually, Table 5 generalizes over three V-initial languages, two of
which affix all preposed material, and one of which (Tahitian) does not
affix at all. Thus our highest rates of affixation are in cases where the grams
are positioned between the verb and the clause boundary.

Our hypothesis predicts further that affixation of other clause-internal
verbal grams will be conditioned by relevance. Thus we must consider pre-
posed grams in V-final languages, as well as postposed grams in V-initial
and V-medial languages.

Table 3 shows that when only ‘typical’ V-final languages are counted
(that is, when Slave, Abkhaz and Worora are excluded), affixation of pre-
posed grams occurs at a rate of only 54%. When we consider the meaning
of these grams, we again find relevance playing a role, with tense and mood
affixed much less frequently than aspect and valence/voice. The other
gram-type that is frequently preposed in V-final languages is negation,
which tends not to be bound, as would be predicted by the fact that the

scope of normal negation includes more than just the lexical verb; cf. Table
20.17

Table 20. Percentage of V-final languages with bound and nonbound preposed grams

Nonbound Bound
Valence/voice 17% 1) 83% )
Aspect 33% ) 67% €))
Tense 75% (3) 25% (1)
Mood/modality 71% (13) 29% 2)
Negation 83% (10) 17% )]

Table 20 shows that relevance is also operative in the affixation of pre-
posed grams in V-final languages. This table includes the data on Worora,
but excludes Slave and Abkhaz. These languages are excluded because, as
we mentioned above, they have a strong preposing tendency that is not typ-
ical of V-final languages. Slave is the only V- final language in our sample
that preposes a large number of tense, aspect and mood grams. The prepos-
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ing tendency in Abkhaz, on the other hand, is due to the preposing of per-
son/number grams and a large number of valence and location or direc-
tional grams. Tense, aspect and mood are suffixed in Abkhaz. Thus
Abkhaz supports our hypothesis since the grams that are preposed are the
most highly relevant, and indeed, they are affixed.

It is much more difficult to test the relevance hypothesis on postposed
grams in V-initial languages since, as we mentioned above, this group does
not seem to form a coherent type. The one V-initial language that does
have both bound and nonbound postposed grams (Island Carib) has val-
ence and aspect suffixed, and tense and mood (including evidentials) non-
bound, in accord with our hypothesis. Car’s suffixes are all aspect, valence
and locatives, again in accord with our hypothesis. The languages which
suffix tense and mood (Shuswap and Tojolabal) may be non-configura-
tional languages in which the NPs do not function as arguments of the verb,
so that the verb itself is a complete clause.

Finally, we consider our hypothesis with regard to postposed grams in
V-medial languages. Such grams are clause-internal in transitive sentences,
but at the clause boundary in intransitive sentences. Still, we might expect
relevance to condition the likelihood of affixation. However, as Table 21
shows, while these languages behave as expected in the affixation of val-
ence/voice, locatives and aspect, they have tense and mood suffixes more
often than expected. Thus, eight V-medial languages have suffixes for tense
and 12 have suffixes for mood. Note that each of these languages typically
has only one or two suffixes of these categories.

Table 21. Percentage of V-medial languages with bound and nonbound postposed

grams
Nonbound Bound
Valence/voice 6% 1) 94% (16)
Locative 11% 1) 89% (8)
Aspect 41% @) 59% (10)
Tense 20% ) 80% 8)
Mood/modality 25% 4) 75% (12)

We regard the fact that so many V-medial languages have suffixes for
tense and mood as problematic for our hypothesis, but in order to resolve
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this anomaly we would have to investigate each of these suffixes individu-
ally, trying to determine their sources and the reasons for their suffixation.
(We know, for instance, that the two Danish tense suffixes are relics from
an older V-final stage, but we do not have comparable information on the
other suffixes in this group.)

Our proposal for explaining the suffixing predominance, then, is that
grams at clause boundaries tend to affix at a very high rate, while the rate
of affixation for clause- internal grams is determined by their meaning and
relevance to the verb. The larger number of suffixes in our sample, then, is
due primarily to the fact that there are many more V-final languages than
V-initial, and the additional fact that V-final languages are highly consistent
in postposing verbal grams. We propose no explanation for the large
number of V-final languages among the universal population (but see
Givén 1979 and Tomlin 1986 for two different suggestions), nor do we
propose an explanation for the high consistency of V-final languages.

10 Conclusion

Returning now to the three generalizations presented in the first sec-
tion of the paper, we have found ample evidence for Natural Serialization,
especially in the consistency of V-final languages. The evidence for the Fos-
silized Syntax hypothesis is found in the formation of suffixes in V-final lan-
guages and the identification of sources for both suffixes and prefixes in the
other types. The tendency for person/number markers to be postposed and
suffixed in all types is taken as an indication that pronouns tend to have
alternate orders and reduce and fuse faster in the nonfocused position. We
have seen that the Suffixing Preference — the tendency for postposed
grams to affix more readily than preposed ones — cannot be attributed to a
reduced ability of preposed material to undergo phonological fusion to
stems, is not typology-independent (it is not applicable to V-initial lan-
guages), and likely involves a semantic dimension.

We have tested several hypotheses involving potential phonological
factors in affixation, and have found that our data do not support the view
that the affixation imbalance may be explained by reference to anticipatory
assimilation or increased reduction at the ends of words. The observed sim-
ilarities and differences in the behavior of pre- and postposed bound and
nonbound grams do not seem to accord very well with the predictions of
such accounts.
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The number of preposed grams in our sample (both bound and non-
bound) argues against a generalized processing explanation that proposes
that grammatical material is positioned after lexical material to facilitate
processing. Rather, our data support the Fossilized Syntax hypothesis; that
is, grams develop in the position in which their lexical ancestor was located.
Nor do we find evidence that this alleged processing preference encourages
suffixation over prefixation (cf. Cutler, Hawkins and Gilligan 1985; Haw-
kins and Cutler 1988). As with the generalized phonological explanations,
we would expect such a preference to be operative in all languages, yet our
data show a typological skewing of the distribution of affixes.

This is not to say that processing (in particular, lexical access) has no
part to play in the formation of affixes. In fact, the relevance hypothesis
implies a role for processing and storage: lexical and grammatical elements
that belong together conceptually are processed together and stored
together in the lexicon.

We regard the affixation process as extremely complex, involving syn-
tactic, phonetic, semantic and processing factors. Having taken an
approach learned from Joseph Greenberg — using a representative cross-
linguistic sample, studying numerous properties of diverse languages, and
understanding correlations in terms of how they arise diachronically — we
hope to have moved closer to an understanding of the affixation process
and its asymmetries.

NOTES

* We are very grateful to Daniel Devitt and Nancy Woodworth for their ideas and advice
on the analysis and presentation of the data reported here, to Martin Haspelmath and
Soteria Svorou for their participation in the early stages of the research, and to Theo
Vennemann for detailed comments on an earlier version of this paper. The research on
which this report is based was funded in part by NSF grant BNS 83-18262.

1. Hall (1988:334) writes off this consideration by saying that it moves the need for explana-
tion to a different level. That is precisely the point: before proposing explanations we
must be sure we are at the root of the problem we are hoping to solve.

2. For typologically and diachronically motivated proposals for explaining why case suffixes
are common but case prefixes rare, see Kahr 1976 and Reh 1986.

3. Throughout this paper ‘bound’ means that the orthography adopted in the reference
material we used renders the gram as written bound to the main verb. Note that a conse-
quence of this is that some of the grams we count as "not bound’ may be bound to other
grams, as would be the case, e.g. with inflected auxiliary verbs.
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Since we view affixation as a gradual process, we realize that in some cases the deci-
sion whether to write a gram as bound or not is arbitrary. However, for so large a
database, abiding by the orthographic conventions employed in the source materials
seems to provide us with the only practical criterion.

Throughout this paper we will use the term ‘preposed gram’ to refer to all grams that pre-
cede the verb, including prefixes and nonbound grams, and ‘postposed gram’ in an
analogous way.

In the statistics to follow, all p values are for Pearson’s X2, 1 d.f. There are other
statistics that may be used for testing differences of proportion but X? is familiar and pro-
duces results similar to other measures. A probability of less than .05 is usually taken to
be statistically significant by most social scientists. Please note, however, that the statisti-
cal results are offered as suggestive only, since our data almost certainly violate at least
some of the assumptions which underlie the statistical measures, in particular the assump-
tion of independence of cases. Nevertheless, probability figures are given as guidelines in
evaluating the odds that the data in the tables could be due to chance alone.

Another ‘type’ that we find among the V-medial languages is the language which has most
of its verbal morphology encoded on an inflected auxiliary. These languages are some-
what arbitrarily included among the V-medials because they usually have very free word
order. They include Basque and Alawa, in which the auxiliary follows the main verb,
O’odham (Papago) in which the auxiliary occurs in the second position in the clause, and
Trukese, in which the auxiliary precedes the verb. Basque is usually considered V-final,
but the grammar we used (N'Diaye 1970) reported that text counts revealed SVO sen-
tences to be more frequent.

The three grammaticization measures are described in Bybee, Pagliuca and Perkins forth-
coming and in Bybee, Pagliuca and Perkins, in preparation. We give here only the vari-
ables involved in each measure; for more details, see the above-mentioned works.

Shortness: A count of consonants and vowels, with longer grams getting lower scores.

Fusion: Considers whether or not the gram is written bound, whether or not open
class items intervene between it and the verb stem, whether or not it is subject to
phonological processes conditioned by the stem, whether or not lexically-conditioned
allomorphs exist, and whether or not the gram conditions changes in the phonological
expression of the stem.

Dependence: Considers the presence and number of allomorphs, whether or not they

are phonologically- or morphologically-conditioned, and whether the gram bears
phonological stress.

Another source of valence-changing prefixes in V-final languages is the object reflexive
pronoun, which may evolve into a reciprocal and passive marker.

For the following tables, it should be noted that the tests were conducted on all prefixes
and suffixes in the database, not all of which may appear immediately contiguous to the
stem. Also note that the totals for prefixes and suffixes will not always agree across the
tables below, since, for some forms in the database, the entries for some variables are
problematic or absent.

While the prediction does seem to hold for affixed person/number markers — prefixes
being somewhat more susceptible to effects conditioned by stems — the situation is
reversed for non-person/number affixes, which make up the bulk of the affixes in the

10.

11.
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13.
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16.

17.
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database. Note, however, that a higher proportion of prefixes are person/number mar-
kers (.46); the proportion of suffixes which are person/number markers is .28.

This is true for all affixes in the database, and holds when person/number affixes a.nd
non-person/number affixes are considered separately, though the effect is greatest with
the non-person/number affixes.

The two groups of grams for which semantic analyses have been completed were used for
this test: one group has grams with ‘future’ as one of their uses; grams in the other group
have anterior, perfective or past as one of their uses. In Bybee, Pagliuca, and Perkins
forthcoming we motivate a ranking of degree of semantic grammaticization for the future
grams, and in Bybee, Pagliuca, and Perkins, in preparation, we motivate a similar rank-
ing for the anterior, past, and perfective grams.

For purposes of talking about affixal material, such a characterization is actually not too
far off: for grams of all types in our database, both bound and nonbound, the majority
have CV or CVCV shape, i.e. more than half are consonant-initial and vowel-final.

Cf. Mowrey and Pagliuca MS for discussion and phonetic justification for this characteri-
zation of consonantal vs. vocalic articulatory energy.

That voiceless stops and affricates are articulatorily the highest-energy obstruents is prob-
ably non-controversial (cf. the notion of strength scales (Sievers 1901, Hooper 1976,
Mowrey and Pagliuca MS)); for the relation between stops and affricates cf. Pagliuca and
Mowrey 1987.

The strength of a syllable might also be partly reckoned by whether or not its vowel is
stressed, but the difference in the rates at which the prefixes and suffixes in our database
bear stress is statistically insignificant, so stress needn’t be considered relevant here.

In valence/voice we include: causative, transitivizing, intransitivizing, benefactive, instru-
mental, passive, reflexive, reciprocal; in aspect: perfective/imperfective, anterior, com-
pletive, progressive, continuous, habitual, iterative; in tense: past, present, future; and in
mood/modality: imperative, prohibitive, optative, ability, obligation, possibility, permis-
sion.

In this table we count languages instead of grams, because a few languages have a large
number of grams of the same category, which produced a skewing of the count.
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APPENDIX:
Morphological and word order typology of the languages of the GRAMCATS sample.

The tables below show, for each language, (1) the percentage of grammatical mor-
phemes associated with the verb that are written bound to the verb (% bound); (2) the
percentage of such morphemes that are postposed to the verb (% post); and (3) the
basic word order type as determined by statements or examples in the reference mate-
rial, with major alternate orders in parentheses. The division into 7 types is in part arbi-
trary, and in part based on natural clustering in the data.

Type 1: analytic preposing < 50% bound, < 35% postposing

Language %bound %post  V-initial V-medial V-final
Palaung 00 19 SvO

Lao 03 33 SvVO

Tok Pisin 15 08 SVO

Tanga 16 13 SVO

Koho 25 0s SvVO

Atchin 26 11 SVO (SOV)

Type 2: analytic mixed < 51% bound, 35-60% postposing

Language % bound % post  V-Initial V-medial V-final
Tahitian 07 50 VSO

Mano 14 50 Sov
Engenni 19 41 Svo

Nakanai 27 44 SVO

Danish 30 44 SVO

Motu 38 36 sov
Guaymi 44 44 SOov
Bari 50 38 SvVo
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Type 3: analytic postposing

< 50% bound, > 60% postposing

Language %bound Yopost  V-initial V-medial V-final
Lahu 00 64 SOV
Cantonese 00 66 SVO

Haka 02 85 SOV
Nung 09 78 SOV
Cocama 32 78 SVO

Type 4: highly prefixing

> 50% bound, < 35% postposing

Language %bound %post  V-initial V-medial V-final
Temne 65 21 SvoO

Ngambay 68 33 SvO

Slave 7 28 Sov
Tem 74 31 svo

Mwera 84 26 SVO

Worora 88 31 SOV
Maung 89 22 SVO

Pangasinan 100 05 V§sO

Palantla 100 00 VSO

Chinantec.

Type 5: synthetic mixed

> 50% bound, 35-60% postposing

Language %bound %post  V-initial V-medial V-final
Trukese 51 4 SVO (VSO)

O’odham 59 36 SVO (free)

'Kung 64 57 sSvOo

Touareg 68 56 SVO (VSO)

Margi 71 47 Svo

Kadugli 81 53 svo

Buli 81 38 svo

Abkhaz 97 41 SOV (free)
Cheyenne 99 57 SVO
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Type 6: suffixing > 50% bound, 60-90% postposing

Language %bound %post  V-initial V-medial V-final
Yessan-Mayo .54 .80 Sov
Rukai 64 65 VSO (VOS)

Basque 65 86 SVO (SOV)

Tigre 71 82 Sov
Udmurt 73 81 SOV (free)
Mod. Greek. 74 68 SVO

Baining 74 74 SvVO

Car 76 90 VOS

Halia 79 68 SVO

Isl. Carib 79 82 VSO

Latin 83 89 SOV (free)
Yagaria 89 80 Sov
Shuswap 90 87 VSO (VOS)

Gugada 90 90 SOV
Bongu 90 80 SOov
Abipon 90 76 SVO

Tojolabal 92 63 VOS (SVO)

Karok 100 60 sov

Zuni 100 73 Sov

Type 7: highly suffixing > 50% bound, > 90% postposing

Language %bound %post  V-initial V-medial V-final
Kui 70 100 sov
Baluchi 75 92 sov
Tucano 80 98 Sov
Buriat 83 98 Sov
Uigur 88 100 Sov
Maidu 91 100 SOV
Kanuri 92 92 Sov
Alawa 93 93 SVO (free)

Ono 96 96 SOV
Chepang 96 97 SOV
Chacobo 98 100 SOV (free)
Inuit 100 100 Sov
Jivaro 100 100 SOV (free)
Gu-Yalanji 100 100 Sov
Alyawarra 100 100 Sov
Nimboran* 100 100

*Note: The Nimboran reference grammar contains no complete sentences.




