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Base Selection in Analogical Change in Yiddish

ADAM ALBRIGHT
University of California, Los Angeles

0. Introduction

A notable difference between Yiddish and German verb paradigms is that Yiddish
has no vowel alternations in the present tense.! Whereas Middle High German
(MHG) and Modemn German (NHG) often have alternations among the singular
forms (1a), or between the singular and plural (1b), Yiddish never does ).

(1) MHG present tense vowel alternations

a. ‘dig’ sg. pl. b.  ‘know’ sg. pl.
Ist grabe  graben Ist wei3  wi3zen
2nd grebest  grabet 2nd weist  wiz3zet
3rd grebet  graben 3rd weis  wizzen

(2) Yiddish paradigms have no vowel alternations?

a. ‘dig’ sg. pl. b. ‘know’ sg. plL
Ist grob  grobon Ist veys  veyson
2nd grobst  grobt 2nd veyst veyst
3rd grobt  grobon 3rd veyst veyson

As I will show in Section 1, the form that has been extended in Yiddish is always
the expected 1sg form. Interestingly, although this change is across the board in
Yiddish, it is apparently unattested in any other German dialect.

Paradigmatic levelings of this sort, in which some members of the paradigm are
rebuilt based on other forms, pose a well-known problem in historical linguistics.
On the one hand, they occur frequently, and seem natural and unsurprising. In

!The Yiddish data in this paper concerns the eastern dialects of Central and Eastern Europe; I do not
know if the same holds true of the western dialects.

2For Yiddish examples, I will use YIVO transliteration (http://www.yivoinstitute.org/yiddish/
alefbeys.htm), with two minor modifications: I will use the IPA symbol 5 instead of YIVO o for
komets-aleph, and 1 will use -an instead of YIVO -en/-n for the infinitive/ 1pl/3pl suffix. For MHG
forms, I will use the standardized orthography of Paul, Wiehl, and Grosse (1989, §§18-20), in which
" marks long vowels, é is a short open [e], and 3 is a coronal sibilant fricative, possibly fortis, possibly
postalveolar (Paul et al, §151). The change of MHG short [a] > Yiddish [5] reflects a regular sound
change; the correspondences between MHG (w) and Y (v), MHG (ei) and Y (ey), MHG (s) and Y
(z), and MHG (3(3)) and Y (s) are also completely regular.
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fact, it is often suggested that the desire for nonalternating paradigms is simply
a primitive of language, sometimes refered to as “Humboldt’s Universal”, or,
more recently, as Uniform Exponence (Kenstowicz 1995) or Paradigm Uniformity
(Steriade 2000). On the other hand, a blanket preference for uniform paradigms
can only go so far in explaining levelings: it can tell us an alternation is likely to be
leveled, but not necessarily in which direction. Why was the 1sg extended, and not
the 3sg, yielding paradigms like *greb, *grebst, *grebt? And what distinguished
Yiddish from other German dialects, otherwise very similar morphologically?

Many proposals over the years have attempted to explain the direction of
leveling. The usual approach, pioneered by Kurytowicz (1947) and Manczak (1958)
and continued by Bybee (1985) and others, has been to focus on tendencies, or
groups of factors that compete to determine the direction of a change. Under
such an approach, it is possible to derive typological predictions — leveling is
often to the isolation form, the most frequent form, the 3sg, and so on — but it
is impossible to make predictions about a given language at a given time, because
we do not know which factors will win in that particular case. In this paper, I will
pursue a different approach, in the tradition of Paul (1920) and Kiparsky (1965),
which focuses on the role of the learner in language change. In particular, I will
pursue the hypothesis that language learners impose a structure on paradigms that
helps them to construct phonological and morphological grammars that generate
unknown forms as accurately or as confidently as possible. The way that they do
this, I will claim, is by seeking a base form within the paradigm that is “maximally
informative” — that is, that suffers the least serious phonological and morphological
neutralizations — and then deriving the remaining forms in the paradigm from the
base form. Under this approach, we can use the direction of the grammar (base
form — derived forms) to predict the direction of possible analogical changes. In
section 2, I will show that the 1sg form preserves the most contrasts in Yiddish, and
thus would be selected as the base form in the proposed model. Finally, in section
3, I will argue that the advantages of the 1sg are unique to Yiddish, due to small but
crucial differences between Yiddish and other German dialects. Thus, the proposed
analysis gives us insight not only into the question of why verbs were leveled to the
1sg in Yiddish, but also into why this did not occur elsewhere.

1. Leveling to the 1sg in Yiddish present tense paradigms

As shown in (2), Modern Yiddish has no vowel alternations in the present tense
(Rockowitz 1979). In this section, I will show that in virtually all cases, the vowel
of the 1sg has been extended to the rest of the paradigm. To show this, we will
consider the following candidates as sources for the modern present tense stem,
eliminating all except the 1sg>: 1sg, 2sg, 3sg, 1pl, 2pl, 3pl, infinitive, and UR. I

3This list includes almost all of the verb forms that occur in Yiddish; the only other forms are the
present participle, stem (shfam), past participle, and imperative. The present participle and stem
are always based on the infinitive, so any conclusions regarding the infinitive hold of them as well.
The past participle is also demonstrably not the source of the modern present stem. The singular
imperative form is always identical with the 1sg, and could equally well have served as the base for
the leveling discussed here. For expository ease, I will refer to the 1sg, but I cannot preclude the
possibility that it was the singular imperative instead.

2
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will start with the assumption that the origin of Yiddish was some form of MHG,
so it is useful to begin by considering the possible types of present tense paradigms
that occurred in MHG (Paul, Wiehl, and Grosse 1989, chap. 7).

1.1. MHG present tense patterns

Most MHG verbs had the same vowel throughout the entire present tense, with no
alternations, as in (3); verbs of this type included the “strong” classes 1, Illa, and
some of VII, as well as all of the “weak” verbs.

(3) No alternations (Strong I, Stong I1la, some Strong VII, all weak)

a. ‘live’ lebe  Iében b. ‘say’ sage  sagen
lébest  Iébet sagest saget
lébet  lében saget  sagen

In another set of verbs, an a in the root surfaced as an e in the 2sg and 3sg due
to a process known as umlaut, as in (4). This occurred in strong class VI and the
remainder of strong class VII.

(4)  2sg, 3sg different due to Umlaut (a ~ e): Strong VI, some Strong VII
‘dig grabe  graben

grebest  grabet

grebet  graben

(Also varn ‘travel’, laden ‘invite’, slahen
‘beat’, halten ‘hold’, ldzen ‘let’)

Finally, a third set of verbs showed vowel alternations between the entire singular
and the entire plural. This pattern occurred in two types of verbs. In some, the
present tense derived from a Proto-Indo-European perfect, and the singular/plural
alternation reflected a PIE alternation in the perfect tense (ablaut); these verbs
are known as preterite presents (5a). In others, the alternation was due to a
phonological process in Old High German that raised mid vowels before a following
high vowel, causing the singular to diverge from the plural (5b); this pattern is
sometimes referred to as Wechselflexion (“alternating inflection”), and occurred in
strong class II (ie ~ iu), as well as IIIb, IV, and V (& ~ i).

(5) Singular ~ plural alternations

a. Preterite presents b.  Wechselflexion
‘know’  weiz wiz3zen ‘give’ gibe  gében
weist wiz3zet gibest  gébet
weiz wi3zen gibet  gében
(Also kunnen ‘can’, durfen (Also némen ‘take’, é33en ‘eat’,
‘need’, suln ‘should’, etc.) giezen ‘pour’, etc.)

1.2.  Yiddish present tense patterns
Let us now consider the fate of these patterns in Yiddish. Unsurprisingly, verbs with
no alternations in MHG continue to have no alternations in Yiddish, as seen in (6).

(6) Non-alternating verbs remain non-alternating in Yiddish

a. ‘live’ leb  lebon b. ‘say’ zog  zogon
lebst  lebt zogst  zogt
lebt  lebon zogt  zogon
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Turning to umlaut alternations (1sg grabe, 2sg grebst), these were leveled to the
non-umlaut (a) alternant (7). Thus, it appears that the base, or pivot, of the leveling
was not the 2sg or 3sg, or else the modern Yiddish paradigm would have e.

(7)  Umlaut verbs leveled to non-umlaut (a) alternant: grobon ‘dig’
Ist grob graban infin. grobon
2nd  *grebst > grobst grobt
3rd  *grebt > grobt  grobon

Considering next the preterite present verbs, we find that for these, the Yiddish
present tense forms come from MHG singular forms. This is shown in (8) for the
verbs darfan ‘need’ and visan ‘know’, whose present tense forms are derived from
the MHG singular forms darf- and wei3-, and not the plural diirf-/durf- and wiz3z-.
Other examples include muzon ‘must’ (< MHG sg. muo3, not pl. miie33en), toron
‘must’ (< MHG sg. tar, not pl. tiirren), and zolon (< MHG sg. sol, not pl. siiln)

(8) Preterite Present verbs leveled to singular

a. ‘need” sg. pl. b.  ‘know’  sg. pl.
Ist darf  *diirfon > darfon Ist veys *vison > veyson
2nd darfst  *diirft > darft 2nd veyst  *vist > veyst
3rd darf  *diirfon > darfon 3rd veys(t) *vison > veyson
infin.  *dirfon > darfon infin. visan
UR idiirf-l, Idarf-/ > I/darf-/ UR Wvisl, Iveys!

We can conclude that the generalized form was not a plural form or the infinitive
— in fact, most infinitives of preterite presents were also rebuilt based on singular
forms. Furthermore, the two MHG stem alternants (darf-, diirf-) cannot easily be
reduced to a single UR, since they involve an idiosyncratic alternation that occurs
in only one other verb, and it is not clear how to derive # from a or vice versa.
The most promising analysis is to list two URs for these verbs (e.g., /darf/, /diirf/),
in which case the generalized form does match one of the MHG UR’s (/darfY).
However, simply saying the UR has been generalized does not explain why one
UR was chosen over the other. Putting this conclusion together with that from the
umlaut verbs, we have now eliminated the 2sg, 3sg, all of the plural, the infinitive,
and the UR as sources of Yiddish present tense forms. Thus, it appears that the 1sg
is only possible source.

The data so far converge on the 1sg as the source for Yiddish present tenses.
Unfortunately, when we turn to the Wechselflexion verbs, the situation is more
complicated. From what we have seen thus far, we would expect these verbs
to generalize the i of the singular, and indeed this is what we find with geban
‘give’ (9a). For most MHG Wechselflexion verbs, however, Yiddish seems to have
generalized the e of the plural/infinitive, as in neman ‘take’ (9b).

(9) Fate of Wechselflexion verbs

a. Generalized i from sg: geban ‘give’ b. Generalized e from pl: nemon ‘take’

1st gib *gebon > gibon Ist *nim > nem nemon
2nd  gibst  *gebt > gibt 2nd  *nimst > nemst nemt
3rd  gibt *gebon > gibon 3rd *nimt > nemt  nemon
infin. gebon infin. nemon
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The pattern of generalized e is found not only in nemon, but also in eson ‘eat’
(es, *is), fargeson ‘forget’ (farges, *fargis), zeyn ‘see’ (zey, *zi), vern ‘become’
(ver, *vir), helfan ‘help’ (helf, *hilf) etc. Why do these verbs show a different
pattern from all other verbs? Is this an exception to generalization of the 1sg form?

[ would like to argue that verbs like nemon are not exceptions, but rather that
they already contained e in the 1sg at the time that Yiddish diverged from other
German dialects.* I began this section with the assumption that Yiddish began as
some form of MHG, exemplified by the literary MHG forms in (3)-(5). However,
the history of the Wechselflexion in German is somewhat complicated, and it is not
clear that the paradigm in (5) is the correct starting point for Yiddish. According
to the standard account (Paul et al. 1989 §§31-35), Wechselflexion was due to a
phonological process in OHG raising /e/ to [i] when a high vowel (u, i) was in the
following syllable. Since singular suffixes had high vowels and plural suffixes had
mid vowels, this led to an alternation between i in the singular and e in the plural
(issu ~ éssém ‘eat-1sg/1pl’). In MHG, all suffix vowels were reduced to schwa,
making the i~e alternation a purely morphological difference between the singular
and the plural (isse ~ éssen). This pattern is found in all MHG texts until the mid-
15th C (Dammers, Hoffmann, and Solms 1988, §148.4). Finally, during late MHG
or early NHG times, the vowel of the 1sg lowered back to e (isse > esse), probably
under the influence of the umlaut pattern (1sg vs. 2,3sg, as in (4) above). lsg
forms with e began to occur regularly in “middle German” (Frénkisch, Thiiringisch,
Béhmisch, Schlesisch) during the fifteenth century (Paul et al. 1989, §242, note 1;
Philipp 1980, p. 66), appearing earlier in the west than in the east (Dammers, et
al. 1988, §148.4). The change proceeded verb-by-verb, with considerable variation
even between occurrences of the same verb in the same text (Kern 1903, pp. 47-60;
Geyer 1912, §31-§32), but eventually all Wechselflexion verbs were affected.

What we see, then, is that 1sg forms with e in German predate the Middle
Yiddish period (16th-17th C). Thus, I hypothesize that Yiddish already had e in the
1sg of Wechselflexion verbs prior to leveling. If this is the case, then the e of nemen
is not an exception to the generalization that leveling was always to the 1sg.

I have found only three exceptions to generalization of the Isg in Yiddish: (1)
zayn(on) ‘to be’ retains a suppletive paradigm (2) the future auxiliary velon derives
from a conditional form, not the 1sg present indicative, and (3) gefelon ‘be pleasing’
is used predominantly in the 3rd person, and derives from a 3sg form (gefelt ‘it
is pleasing’).’> These exceptions are not all that surprising — two are extremely
high frequency, and the third has semantic restrictions. In sum, for every type of

*I am not making any commitment as to when Yiddish ceased to be a sociolect of German, except
to suppose that the two probably continued to co-evolve at least until the beginning of the Middle
Yiddish period (c. 16th C), when Yiddish literature began to flourish in the east, eastward migrations
trickled off, and significant east-west dialect differences emerged (Weinreich 1980, p.724-726).
SThis effect, in which lexical semantics influences the direction of analogy, is discussed by Tiersma
(1982) under the rubric of local markedness. However, this is the only example in Yiddish, so it
seems extravagant to invoke local markedness to explain just one case. It may also derive from a
MHG variant of gefallen; another example is Yiddish fregon ‘ask’, derived from MHG vrégen, a
variant of vragen (Paul et al. 1989, §30).
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MHG verb, it appears that the 1sg form has been extended to the remainder of
the paradigm in Yiddish. This leveling has been remarkably complete, affecting
virtually all verbs. In the next section, I will consider the question of why Yiddish
paradigms were rebuilt on the basis of this, and not some other form.

2. The 1sg as the optimal base in Yiddish
2.1. Identifying the optimal base
Why did the 1sg have a privileged status in Yiddish? In this section, I will argue that
it was the “maximally informative”form, suffering from the fewest phonological
neutralizations, and maintaining the most contrasts. In order to show this, I will
examine a pre-leveling version of Yiddish, considering which parts of the paradigm
suffered from neutralizations, and how many verbs were affected in each case.
Yiddish, like German and English, disallows coda clusters of obstruents with
voicing disagreement (*bs],, *pd],, etc.). When a suffix containing voiceless
obstruents (2sg -st, 3sg/2pl -£) is added to a root ending in a voiced obstruent, the
root-final obstruent is devoiced. The result is that in the 2sg, 3sg, and 2pl, the
contrast between root-final voiced and voiceless obstruents is neutralized.

(10) Neutralization in the 2sg/3sg/2pl: voicing assimilation to suffix
libon ‘to love’  zipon ‘to sift’

Isg lib zip
2sg -

3sg ,

1pl libon

2pl lipt

3pl libon

infinitive libon

This neutralization affects all obstruent pairs with a voicing contrast, of which
Yiddish has seven (p/b, t/d, kig, fIv, s/z, /3, t[/d3). A hypothesis of the current
approach is that the seriousness of a neutralization depends not only on the number
of phonemes involved, but also on the number of lexical items whose underlying
form cannot be recovered due to the neutralization. In order to estimate of
the number of verbs whose final segment would be ambiguous due to voicing
assimilation, I counted the number of verbs ending in these 14 obstruents in the
German portion of CELEX.S For CELEX counts, I considered only verb lemmas
that had a token frequency of 1 or greater and did not contain a separable initial
element (separable prefix, incorporated object, adverb); this left a total of 4877
verbs. As it turns out, 1988 of these end in obstruents with voicing contrasts,
meaning approximately 41% of all verbs are ambiguous in the 2sg, 3sg, and 2pl.

Another set of neutralizations in Yiddish comes from a ban on word-internal
geminates. For example, adding the 2sg suffix -s¢ to a verb ending in s or z should

6]deally, we count a lexicon of Middle Yiddish, but this does not exist in searchable form, and counts
from German form a reasonable approximation. There are certainly numerous lexical differences
between Yiddish and German, and even some phonological ones — e.g., Yiddish has verb roots
ending in [v] and [d3], which are rare or absent in German. However, most common Yiddish
verbs are shared with German, and there is no reason to believe that the lexical differences would
significantly alter the proportion of major classes like obstruent-final verbs, strident-final verbs, etc.

6
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yield the sequence -sst (with devoicing of z to satisfy voicing agreement). This
sequence actually surfaces as degeminated -st: /veys-st/ — [veyst], not *[veysst].
The result is that s- and z-final verbs are neutralized with vowel-final verbs in
the 2sg, as seen in (11a). For the 3sg and 2pl, the suffix is -¢, and an equivalent
degemination of # (fed by /d/ — [t] devoicing) applies (11b).

(11) Neutralizations caused by degemination

a. Neutralization in the 2sg: b. Neutralization in the 3sg/2pl:
devoice z, degeminate of ss devoice d, degeminate ¢t
geyn  vison  vayzn falton  falon redon
‘g0’ ‘know’ ‘show’ ‘fold” “fall’ ‘talk’
Isg gey veys vayz Isg falt fal red
2sg geyst  veys ayst - 2sg  fal(t)st falst  retst
3sg  geyt veys(t) vayst 3sg  falt  fali  rel
Ipl  geyon veyson vayzon Ipl  falton falon redon
2pl  geyt  veyst  vayst 2pl  falt  falt  ret
3pl  geyon veyson vayzon 3pl  falton falon redon
infin geyon vison vayzon infin falton falon redon

How many lexical items would be affected by these neutralizations? The
voicing neutralization of s/z and #/d was already included in the count for voicing as-
similation above, but degemination means that vowel-final roots are also ambiguous
in these forms — an additional 227 words in CELEX, or 5% of the verbal vocabulary.

So far, we have examined neutralizations in forms with obstruent suffixes — the
2sg, 3sg, and 2pl. Turning to the 1pl, 3pl, and infinitive forms, the suffix for all of
these forms is -an. Since this suffix is vowel-initial, and Yiddish allows vowels to
occur in hiatus, it does not give rise to illegal sequences to trigger assimilation or
deletion, with one exception: if the verb root ends in a schwa (e.g., poro- “‘fiddle
with’),then the 1pl/3pl/infinitive form ends simply in -on, not *-aon. The reduction
of /09/ to [2], motivated by a ban on long schwa (*[o:]), means that in these forms,
schwa-final and non-schwa-final verbs are neutralized.

(12) Neutralizations in the 1pl/3pl/infinitive: stem-final /o/
poran ‘to match’  poron ‘to fiddle with’

Isg por poro
2sg porst porast
3sg port porat
Ipl prs. | pyen
2pl port porat

infinitive .

How serious is this neutralization? German does not have schwa-final verbs,
so we cannot use CELEX to estimate the number of lexical items that would be
affected by it. Instead, I took a sample from Weinreich (1990), counting all of the
verbs beginning with [1]. (This segment was chosen to avoid skewing the sample by
including uniquely Slavic onsets like shtsh- or tl-, or characterically Hebrew onsets
like mo-; [1]-initial words [1] seem to come from Germanic, Slavic, and Hebrew in

7
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representative proportions.) Of the 90 [1]-initial verbs, 9 of them (10%) have stem-
final 5. Thus, a contrast that is seen in a significant portion of the Yiddish verbal
vocabulary is neutralized in the 1pl/3pl/infinitive forms.

As with other neutralizations, it is worth considering whether the presence of
stem-final [2] is truly neutralized in the 1pl/3pl/infinitive forms, or whether it could
be predicted using secondary cues. In casual speech in many dialects, the [a] of
the -on suffix may be lost, resulting in a syllabic nasal agreeing in place with a
preceeding consonant: [liban] ~ [libm] ‘love-1pl/3pl/inf.. This process affects
suffix [a], but not stem-final [0] — meaning that verbs with stem-final [o] might be
distinguished by lack of a [5]-less variant (poron/porn ‘match’ vs. poron/*porn
‘fiddle with’). This difference would be rather poor evidence about the status
of final [2], however. First, it requires distinguishing a syllabic nasal from a
schwa-nasal sequence, which is not always easy to do, especially after continuants.
Furthermore, this form is only informative if it is determined to end in a syllabic
nasal; if it ends in -on, no conclusion can be drawn. Finally, reduction of -an to
syllabic -n does not seem to occur in all environments. This is reflected in the YIVO
orthography, which uses -en after m, n, ng, nk, and syllabic I, but -n elsewhere. In
practice, reduction is probably not as categorically restricted as the orthography
implies, but occurs most often after stops, least often after vowels, and so on.
Therefore, we would be able to use the 1pl/3pl/infinitive form to infer a lack of
final [a] for at best only a subset of verbs in the language.

Another potentially relevant fact is that virtually all [o]-final verbs come from
Slavic or Hebrew. If a verb can be identified as non-Germanic, perhaps because
it contains a sequence that is illegal in German (e.g., pyeshtshon ‘caress’, tlion
‘smolder’, strashon ‘threaten’), it is much more likely to have a stem-final [o].
In addition, there are two derivational suffixes with final [2]: the verbal suffix
-eve (e.g., rateva-n ‘rescue’, busheva-n ‘rage’), and the mimetic suffix -ke (e.g.,
shushko-n ‘whisper’, hafko-n ‘bark’). Therefore, verbs ending in -ken and -even
are extremely likely to have final [9]. These two facts make it somewhat easier to
guess whether a new word should have final [2], but it is still far from predictable.
In fact, there are a number of other minimal or near-minimal pairs, including bray-
on ‘brew’ vs. brayo-n ‘talk endlessly’, blank-on ‘gleam’ vs. blonko-n ‘stray’, and
kvetsh-an ‘squeeze’ vs. kvitsha-n ‘squeak’. The upshot is that although it may be
possible to guess about the status of a final [9] in some cases, it is still easier to
choose a form that shows it unambiguously (a singular form or the 2pl).

The neutralizations discussed so far affected forms with overt suffixes — that
is, all forms except the 1sg. The 1sg did not suffer such severe neutralizations,
because no phonological processes affected segments in stem-final position.” It
would not have been completely free from neutralizations, however; in fact, two
properties of verbs could not have been predicted from the 1sg form alone. Umlaut
verbs like foron would have had the same vowel (o) as non-umlaut verbs like poron
in the 1sg, and preterite present and Wechselflexion verbs would likewise have been
indistinguishable from non-alternating verbs in this form. A crucial difference from

"It appears that an earlier stage of Yiddish did have final devoicing, but this was lost early on in most
dialects; see King (1980) for discussion.
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the neutralizations discussed above, though, is that umlaut, preterite present, and
Wechselflexion verbs would have been ambiguous with non-alternating verbs not
only in the 1sg, but in all parts of the paradigm. (Recall that we are considering
here a version of Yiddish prior to paradigm leveling; in actual Modern Yiddish,
all of these verbs have uniform paradigms (7-9).) The shading in (13) shows that
in some parts of the paradigm, these verbs were neutralized with the vowel in the
middle column, while in other parts of the paradigm, they were neutralized with the
vowel in the final column.

(13)  Neutralizations that include the 1sg (pre-leveling forms)

a. Umlaut and non-umlaut verbs b. Preterite presents and Wechselflexion

foron  poron  hern vison  heyson vishon
‘travel” ‘match’ ‘hear’ ‘know’ ‘order’ ‘wipe’

2sg porst  herst

3sg

1pl

2pl

3pl

infin.

Since these neutralizations affect all parts of the paradigm, they do not favor
any particular choice of base, and it is perhaps unnecessary to count the number
of lexical items involved. It may be noted, however, that compared with the
neutralizations discussed above, these affected a very small number of words. In
MHG, umlaut occurred in a handful of verbs, mostly in strong classes VI and VII
— perhaps less than two dozen altogether (Paul et al. 1989, §§ 251-253). Added to
these were about a dozen preterite present verbs (§§ 269-275) and around 70 verbs
in the Wechselflexion classes (Illa, 1V, V; §§ 247-250), totaling about 2% of verbs.

The combined effect of these neutralizations is summarized in Figure 1,
which shows the number of lexical items whose underlying form could not be
unambiguously recovered from each part of the paradigm. In sum, the 1sg form
preserves the greatest number of phonemic distinctions, including the voicing of
stem-final obstruents, the presence of stem-final ¢, d, s, and z, and the presence of
stem-final 0. Thus, given a 1sg form, it would be possible to predict every form
of every word with absolute certainty, with the exception of the 2sg/3sg of umlaut
verbs and the plurals of preterite present and Wechselflexion verbs.

2.2.  Using the 1sg as the base to derive Yiddish verb paradigms

Suppose that you are acquiring a version of Yiddish prior to paradigm leveling.
Your goal is to be able to produce and comprehend all forms of all verbs, and in
order to do this, you need to learn their distinctive properties. I have shown that the
1sg provides almost all of them, and would thus be the optimal choice of base form
to predict other forms. In the model proposed here, once the learner has identified
the base, she goes on to develop a grammar to derive the rest of the paradigm
from that form. For Yiddish, the grammar would include morphological rules like
suffixing -st to form a 2sg, -¢ to form a 3sg or 2pl, -on to form a 1pl/3pl/infinitive,
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60%

S0% ﬂ W Umlaut, Pret. pres., )

40% 3 Wechselflexion

30% m B Final V vs. -t/-d/-s/-z
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Isg 2sg 3sg 1pl 2pl 3pl inf

] Obstruent voicing

Presence of final o

Percent of verbs ambiguous

Figure 1: Summary of neutralizations affecting Yiddish verb forms

as well as phonological processes like obstruent voicing assimilation, degemination
of /tt/ and /ss/, and elision of schwas in /99/ sequences. If we use the 1sg as an input
for these rules, they will yield the correct result for almost all forms of all words.
The only exceptions are the 2,3sg of umlaut verbs, for which we predict incorrect
forms like *forst and *fort, and the plurals of preterite present and Wechselflexion
verbs, for which we predict incorrect forms like *veyson and *gibon. Under this
approach, then, forms with umlaut (ferst) and with sg.~pl. alternations (vison)
must be learned as exceptions.® If a speaker forgets or is unable to access the
correct exceptional form, she will use the grammar to produce an “overregularized”
form (forst, veyson). If these mistakes are accepted and adopted by the speech
community, they will eventually replace the old, exceptional forms. There are
clearly many factors that determine how willingly a community adopts new forms;
the thoroughness of the change in Yiddish may have been facilitated by the lack of
a standard language or widespread literacy, and perhaps even by a conscious desire
to differentiate Yiddish from German. The model that I am presenting here simply
attempts to predict what the potential overregularizations would have been.

3. Comparison with other German dialects

The Yiddish leveling seems like a very natural change, even if its completeness
is a bit striking. If it is really so natural, however, we would expect that it
might also have occurred in some other related dialects. An informal survey
of dialect descriptions revealed several candidates for dialects that superficially
resemble to Yiddish in their present tense forms, but all turned out to have different
explanations. In Dutch and some northern German dialects, the present singular
paradigm is always uniform (graaf, graaft, graaft ‘dig’), as in Yiddish. However,
these dialects never had umlaut to begin with, so this uniformity is not due to
leveling. Some southern German dialects (Schwabian, Frankish, Bavarian, etc.)
did historically have umlaut, and also have uniform present tense paradigms (e.g.,
Bavarian grab, grabsd, grabd) (Schirmunski 1962; Zehetner 1989). However, these
dialects show leveling only of the singular forms, while maintaining singular ~

81t does not matter for present purposes whether these are stored as whole-word exceptions, or
whether we posit rules that apply only to words that are lexically specified for them. All that
matters is that ferst and vison cannot be derived productively, and require an overriding word-specific
mechanism that may fail.
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plural alternations in preterite present verbs. It appears that these dialects have lost
the umlaut rule for the 2,3sg, rather than undergoing true paradigm leveling. Finally,
Early NHG texts occasionally have e in the 2,3sg of Wechselflexion verbs, such as
Fischart’s schmelzt ‘melts-3sg’ (Standard German schmilzt) (Geyer 1912, §23.6),
reminiscent of the generalization of e in Yiddish (9b). This seems to happen mainly
with verbs that are also sometimes given regular (weak) pasts, however. Weak verbs
never have Wechselflexion, and its loss was probably part of a larger trend to create
weak counterparts of strong verbs in Early NHG. In none of these cases do we find
compelling evidence of paradigm leveling of the kind seen in Yiddish.

In contrast, there have been numerous changes in German that have introduced
new alternations. The change from i to e in the 1sg of Wechselflexion verbs, for
example, is usually seen as an extension of the umlaut pattern (raising/fronting in
the 2,3sg), and umlaut has been extended to other verbs as well. In addition, many
verbs have been rebuilt on the basis of 3sg forms, such as ziemen from Strong IV
zémen, and wiegen ‘rock’ from Strong V wégen ‘move’.

It would be difficult to prove that an equivalent leveling has never occurred in
any other form of German, but my tentative conclusion is that German has generally
gone in a different direction. So why would Yiddish have departed so radically in
this respect? Considering the differences between Yiddish and German, we find
that two of the neutralizations discussed above do not occur in German. First, the
degemination of /dt/ and /tt/ to [t] ((11b) above) is found in only a few dialects
(Schirmunski 1962), meaning the 3sg and 2pl forms preserve the voicing contrast
between stem-final ¢ and d, and keep both distinct from stem-final vowels. This is
significant, because 562, or 12% of the verbs in the CELEX corpus end in coronal
stops. Furthermore, German has no stem-final [9], eliminating a major source of
ambiguity in the 1pl/3pV/inf. forms. For these reasons, the 1sg form is not uniquely
informative in Standard NHG; the plural and infinitive forms are just as good, and
even the 2sg/3sg/2pl forms are not as ambiguous as in Yiddish.

4. Discussion and conclusion :

In this paper, I have shown that the 1sg served as the base of a paradigm
leveling in Yiddish, affecting almost every verb of the language. A comparison
of neutralizations showed that before the change, the 1sg would have been uniquely
revealing about the underlying form of the verb root. This is because the 1sg
suffered from the fewest phonological neutralizations, involving the fewest lexical
items. Comparing the neutralizations of Yiddish and German also provided some
insight into why the 1sg may not be so privileged in related dialects.

The strategy of comparing neutralizations is rooted in a general model of
paradigm acquisition, developed in Albright (in progress). The premise is that
learners must be able to produce and understand forms they have never heard before,
and they do this by focusing on the part of the paradigm that reveals properties of
the word as unambiguously as possible. A hypothesis of this model is that learners
must select a single surface form as the base or UR, even if it does not preserve every
single contrast. This is similar in spirit to a proposal by Lahiri and Dresher (1984),
who suggested that learners pay more attention to nominatives when learning the
morphological class of nouns; the current approach is an attempt to generalize this,
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and explain how learners might discover which forms to pay more attention to.

The calculations that I have been using in this paper are rather crude, but
may serve as a conceptual example for a more rigorously defined, computationally
implemented algorithm described in more detail in Albright (in progress). This
algorithm considers each member of the paradigm as a potential base, and
constructs stochastic grammars of morphological and phonological rules to derive
the remaining forms. It then compares how “effective” these grammars are by
calculating their accuracy, the number of exceptions needed, the reliability of the
stochastic rules, and so on. The algorithm is shown to select the right base in not
only the Yiddish case, but in others as well, including in Latin noun paradigms
(Albright, to appear), Lakhota paradigm innovations, and Spanish verbs.

It is useful to compare this model against one without the single surface form
restriction. Under a traditional approach, learners could notice that some contrasts
(like obstruent voicing and final schwas) are seen in some forms, while other
contrasts (like umlaut) are seen in others, combining multiple surface forms to
create a lexical entry that captures all unpredictable information. By comparing
Isg and 3sg forms, for example, learners could set up an underlying distinction
between non-alternating forms (/por-/ ‘match’) and alternating forms (/for-/~/fer-/,
or /for-/j+umiauy ‘travel’). Under this model, there are various possible sources of
error. A learner could have incomplete information about a word, failing to learn
or recall that it has both [5] and [e] allomorphs (or that it undergoes the umlaut
rule), and incorrectly produce 2sg *forst without umlaut. A speaker could forget
or not know that the singular of a particular Wechselflexion verb uses a different
root allomorph, and incorrectly extend the plural vowel, producing 1sg *vis instead
of veys. There are few formal models of how learners learn URs and reason about
only partially known words, and it is difficult to make exact predictions without one.
However, the general point is this: if learners can construct URs from multiple parts
of the paradigm, then we expect different verbs could potentially level to different
parts of the paradigm. A traditional model does not explain why contrasts preserved
in a particular surface form (the 1sg) were consistently maintained, while contrasts
neutralized in that form were systematically lost.

The single surface base restriction, on the other hand, prevents learners from
storing absolutely all unpredictable information in the UR, and requires more forms
to be listed as exceptional. The learning procedure mitigates this problem by finding
the URs and rules that minimize the number of stored exceptions, by selecting
the base form that preserves the most contrasts. The prediction is that contrasts
preserved in the base will be maintained, while contrasts neutralized in the base
will be open for leveling — which, in the case of Yiddish, appears to be correct.
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The Possessive NP Construction: Discourse Function and
Discourse Profile

MIRA ARIEL
Tel Aviv University

1. Motivating Discourse Functions and Discourse Profiles
Pragmatists and discourse grammarians have benefited tremendously from
examining naturally occurring data. An examination of all and only the necessary
discoursal conditions obtaining when a certain linguistic expression occurs has
paved the way for pragmatists to describe the appropriateness conditions placed
on linguistic forms. These were identified as the discourse functions of those
linguistic expressions. For example, based on an empirical study of English iz-
and wh-clefts in discourse, Prince (1978) defined distinct discourse functions for
it-clefts and wh-clefts. She argued that the discourse function of the embedded
clause in it-clefts is to mark “known (factual) information” and that of wh-clefts
is to mark information “Given (currently available) to the addressee”. These
discourse functions should hold true in (virtually) every case the clefts are used.
Discourse grammarians broadened the definition of what discoursal factors
count as relevant to the usage of a linguistic form. They often refer to all, or at
least more than the minimally necessary discourse conditions obtaining when a
certain linguistic expression occurs, provided these conditions repeat themselves
frequently. The goal here is to characterize the prototypical (i.e., frequent)
discourse profile of the linguistic expression at hand (Cf. Du Bois 1988)." This
profile actually falls short of a full account for the form in all of its uses, since
some of the conditions enumerated are not (currently) obligatory. The main
rationale for this type of analysis has been that grammar emerges out of recurrent
discoursal patterns (Hopper and Thompson 1980, Du Bois 1987, Hopper 1987,
Comrie 1994, Bybee 1998, 2001, Bybee and Thompson 2000, Traugott and
Dasher 2002). If two (or more) phenomena are concomitant in many instances (a
specific form and specific contextual condition(s), in our case), they constitute a
recurrent  discourse pattern. And they may come to be obligetorily
(grammatically) associated with each other, even if, initially, the specific

"I prefer ‘prototypical’ over ‘frequent’, because the prototypical discourse profile is a construct
based on a number of frequent features, whose frequencies vary, however.
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contextual factor was in fact incidental. This analysis explains how originally
nonobligatory, even marginal contextual features, may come to form part and
parcel of the discourse function of a particular linguistic expression (see Bates and
MacWhinney 1989: 21-2). For such a linguistic expression, the prototypical
discourse profile has become a grammatically specified discourse function.

For example, while, initially (and necessarily) used to code simultaneity, was
most probably repeatedly used when the states described were also in contrast
with each other (an optional contextual condition). This explains why we now
have a separate concessive meaning (function) for while, where the original
simultaneity requirement has actually been obliterated (see Traugott and Kdonig
1991, and see also Faltz 1989). The prototypical discourse occurrence in which the
states of affairs were simultaneous and contrastive was reinterpreted to involve
only contrast. Similarly, probably because most NPs in discourse are Given, many
of them are modified by definite articles. This high frequency may bring about an
increase in the contexts where the definite article is used. Once it extends to
generics, proper names, etc., definite NPs become even more frequent, paving the
way for a universal usage of the definiteness marker with all NPs. At this point
the definite article no longer codes ‘definiteness’. Rather, it codes ‘nominality’
(see Greenberg 1978). This is a case where the original discourse function
(Givenness) was obliterated completely in favor of the prototypical discourse
profile (noun modification), which replaced it. In addition, optional discoursal
factors may also constitute crucial conditions for formal, rather than semantic
changes in linguistic expressions, again, provided they cooccur with the forms
frequently enough (see Ariel 2000a, Bybee and Thompson 2000, Bybee 2001).

There is thus no doubt that the prototypical discourse profile of linguistic
forms is crucial in explaining how language works: Both functions and forms are
modified by context, and specifically, by the prototypical context the form is used
in. However, we must be careful to distinguish between the (nongrammaticized)
prototypical discourse profile of form X (those conditions which prototypically
but partly optionally accompany its use) and the discourse function(s) of X (those
conditions which must be met for the form to occur properly). The discourse
profile of an expression is a relatively concrete and detailed description of the
conditions obtaining in its prototypical context. Its discourse function is more of
an abstraction, since it must account for all of its (current) uses. It lists all but only
the necessary conditions placed on its use (in any context).

Which of these characterizations is relevant for speakers? Focusing on the
prenominal possessive NP construction (e.g., his decision), 1 will argue that both
discourse functions and prototypical discourse profiles play a role in language
use. The main body of data used here is a slightly edited first person narrative
from Morris (1994: 129-139), which contains 133 possessive NPs. Additional
data were drawn from the Santa Barbara Corpus of Spoken American English (Du
Bois 2000).

Unfortunately, it is not always an easy matter to draw the distinction between
conditions which are only part of the prototypical discourse profile and conditions
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obligatorily placed as discourse functions. Discourse functions too are often based
on empirical findings which, although statistically very significant, rarely amount
to 100% of the cases. If so, how can one tell if the identified variables constitute a
necessary part of the discourse function of some linguistic form, or merely
frequent but nonobligatory aspects of its occurrence, i.e., part of its prototypical
discourse profile? To make things worse, in arguing for a particular discourse
function, linguists have often quoted empirical results for particular discourse
profiles. For instance, full proper names (e.g., Charles Dickens) tend to occur as
first mentions (64%, data here based on Ariel 1990: 42-45). When discourse
anaphoric, full proper names tend to be coreferent with antecedents which last
appeared in a previous paragraph (16%), or at least two clauses away from the
current mention within the same paragraph (8%). Do these findings attest to three
distinct discourse profiles, or should we abstract away from the detailed profiles
to derive one generalization about a discourse function of low accessibility? I
have opted for the latter characterization.

While 1 have adopted the discourse function approach to referring
expressions, Fox (1987) chose the discourse profile approach, concentrating on
prototypical uses, emphasizing, moreover, the different discourse profiles the
same referring expressions (definite descriptions and pronouns) have in different
genres (see also Jucker 1996, Lord and Dahlgren 1997). Such analyses are in line
with recent emphasis on low-level generalizations, rather than highly abstract,
over-generating ones (see Bybee 1998, 2001, Thompson 2001). Do we use more
concrete knowledge about recurrent patterns (i.e., discourse profiles) or do we
rely on the most abstract discourse functions? I will suggest that both
representations play a role in language use.

2. The Prenominal Possessive NP Construction: Prototypical Discourse
Profile and Discourse Function

According to Langacker (1991: 170) and Taylor (1994, 1996), the anchor (the
"possessor") in a possessive NP provides a reference point for the anchored (the
"possessee”). This requirement should result in specific information statuses for
the two entities. Section 2 analyzes the prototypical discourse profile (2.1) and the
discourse functions (2.2) of the NPs in English prenominal possessive NPs. I
show that characterizing possessive NPs according to their prototypical discourse
profile accounts for only the majority of their occurrences, whereas characterizing
them according to the discourse functions of the anchor and the anchored NPs
enables us to generalize over (virtually) 100% of their occurrences. Nonetheless,
in view of grammaticization patterns along prototypical discourse profiles, I argue
that discourse profiles too must be represented by the native speaker (2.3).

2.1  The Discourse Profile of English Prenominal Possessive NPs
Here is an example with two prenominal possessive NPs from my data (I indicate
in parentheses the page number and number I assigned the example):
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(1) In 1982, graffiti referring to my sexual orientation appeared on the men's
room wall (133: 116a, 117).

The referent of the anchor (my, the men in (1)) is invariably human (all 133
occurrences, 100% (see also Taylor 1996, Chappell and Thompson 1992). It is
very often singular (110, 82.7%, and cf. with Taylor's (1996) 84%). For the most
part, the anchor also represents Given information previously mentioned in the
current paragraph (116 cases, 87.2% -- see also Brown 1983 and Taylor 1996).
The anchor tends to be globally salient in the discourse (mentioned at least 10
times, in 87 cases, 65.4%). It is therefore prototypically coded by pronouns (121,
90.1%, 75% in Taylor's data), which refer to highly accessible entities (see Chafe
1976, Sanford and Garrod 1981, Givon 1983, Ariel 1990, inter alia).

The prototypical anchored entity is the mirror image of the anchor. It refers to
nonhumans (96 cases, 72.2%, see also Brown 1983), and it presents new
information (90 cases, 67.7%, see also Brown 1983, Givon 1983, Chappell and
Thompson 1992). These new entities are, however, relatively easily inferable.
Addressees rely on general stereotypic assumptions (e.g., people have offices,
families, body parts, etc., hence, my office 133: 91; my mother 129: 8; my head
132: 73), or on assumptions appropriate for the specific discourse (academics
have promotions, hence, my promotion to full professor 133:118). No wonder it is
coded by a lexical NP (133 cases, 100%): Definite lexical NPs are used for
entities which are accessible, but at a relatively low degree of accessibility.? The
newness of the anchored, which is the head noun in possessive NPs, is compatible
with the finding that possessive NPs tend to be coded as nonsubjects (86 cases,
64.7%, 87% in Brown's 1983 data). The anchored NP does not constitute a
globally salient entity in the discourse (at most, it is mentioned once or twice
again in the narrative in 116 cases, 87.2%). It is not even locally prominent.
Hardly ever is it referred to again in definite form without the same anchor in the
same paragraph (5, 3.8%, see also Brown 1983, but see Givon 1983 for different
results).

Thus, the prototypical possessive NP is a nonsubject which introduces a new
but inferable, transient, and relatively noncentral discourse entity by anchoring it
to a highly accessible, prominent, human discourse entity (see Deane 1987).

2.2 The Discourse Functions of the NPs in Prenominal Possessive NPs

The discourse function approach to possessive NPs is that both anchors and
anchoreds are selected according to Accessibility Theory (Ariel 1990, 2001).
According to Accessibility Theory, speakers signal to the addressees how
accessible the intended mental entity is by choosing a referring expression
according to the specific degree of mental accessibility it codes. The form-
function correlation between referring expressions and degree of accessibility is

2 Note that it is not grammatically obligatory to have a lexical NP in the anchored position, in view
of expressions such as mine, Maya’s (one).
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highly motivated. Informative, rigid (roughly, uniquely referring) and
phonologically prominent (long, or stressed) referring expressions, (e.g., definite
descriptions) code lower degrees of accessibility, while uninformative, nonrigid,
and phonologically attenuated forms (e.g., pronouns) code higher accessibility.

It is clear that the prototypical cases abide by Accessibility Theory. If the
anchors have close-by antecedents, a high accessibility marker (a pronoun) is
called for. And if the anchored NP presents a new inferable entity, then a low
accessibility marker (a definite lexical NP) is called for. The crucial point is that
the nonprototypical cases obey Accessibility Theory predictions just as
prototypical cases do. In Ariel 2002 I have demonstrated in detail how each
exception to the prototypical pattern can be accounted for if all we require is that
each of the NPs involved correctly code the degree of accessibility with which the
entity is entertained, without imposing any restrictions on the information status
of the entities: Lexical anchors are used for anchors which are not highly
accessible (mostly because they were last mentioned in a previous paragraph-- the
distance criterion, or because of a competing antecedent). Indeed, the anchor
entity may not be Given at all, provided an indefinite NP is chosen, as in:

(2) When someone's personal and professional reputation has been besmirched...
(138: 326a).

The same applies to nonprototypical anchored NPs. For example, even when
Given, rather than New, the entities referred to are still entertained at a relatively
low degree of accessibility (according to the distance and/or competition criteria),
and hence the use of a lexical NP (understood as definite). Also, contra the
prototype, over a quarter of the anchored NPs in the data refer to humans, and a
few of them are even relatively prominent. Indeed, all persisting anchoreds in my
data were human (for a more detailed analysis, see Ariel 2002). We cannot
therefore maintain the prototype of anchored NPs (new, transient, nonhuman,
nonsalient entities) as part of the generalization about their discourse function(s).

However, once we replace the detailed, lower order generalizations (the
discourse profile) of possessive NPs with a more abstract definition of their
discourse function, we can reach a characterization which is true in 100% of the
cases. In fact, the findings indicate that in terms of their discourse functions, there
is nothing special about the NPs in the possessive NP. Both the anchor and the
anchored obey the form-function correlations established by Accessibility Theory,
whereby relatively short and uninformative forms code a relatively high degree of
accessibility and full/informative forms code a relatively low degree of
accessibility.® In fact, while I have contrasted pronouns and lexical NPs here,
Cohen 2002 analyzes similar more subtle phonological alternations reflecting
degrees of accessibility (clitic Vs. pronominal possessives in Hebrew).

® But, of course, the requirement that some asymmetric association obtain between the two entities
referred to remains.
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2.3  Grammaticization Patterns of Possessive NPs

The arguments presented in section 2.2 suggest that the discourse function
approach is sufficient, so that the prototypical discourse profile seems redundant.
Formal and semantic grammaticization patterns, however, attest to the reality of at
least the prototypical discourse profile. Taylor (1994, 1996) accounts for possible
and impossible "objective" readings of possessive NPs as deriving from the
topicality characteristic of anchors. Indeed, aspects of prototypical discourse
profiles may have semantic and formal repercussions. The identity in form
between ergatives and possessors in many languages (see Blake 1994: 151/2) is
explained by Du Bois (1988) as deriving from the similarity between the
discourse profiles of anchors/possessors and ergatives — both are prototypically
human, Given and coded nonlexically. We could similarly propose that the
similarity between the discourse profiles of grammatical patients (direct objects)
and anchored entities (both predominantly nonhuman) motivates the assignment
of the same case to both in some languages (see Blake 1994: 152).

Comrie (1981: 41) notes that high animacy, a prototypical discourse profile
for anchors, tends to result in a preference for a certain structure of possessive
NPs in Yidini, where two alternative possessive NPs are available. The high
frequency of pronominal anchors we have seen is most probably responsible for
the obligatory affixation of pronominal possessives in very many languages.
Hebrew, for example, forces pronominal possessors (of one of its possessive
constructions) to reduce to affixes, rendering *beit hi ‘house-construct state; 3rd
fem pronoun’ ungrammatical, as opposed to beit+a, ‘house+3rd fem affix’, ‘her
house’ and beit Maya—‘house Maya’, ‘Maya's house’). Italian forces a
prenominal (rather than postnominal) possessive construction when the anchor is
pronominal (Giorgi and Longobardi 1991). The high frequency of inalienable
anchoreds (including kinship terms) in possessive NPs must have paved the way
for different constructions to specialize for alienable and inalienable anchoreds,
the latter being less marked than the former (see Haiman 1985, Croft 1990, Heine
and Lébikaza 1997, and the articles in Chappell and McGregor 1996).

Similar cases of branching off of a general construction into a set of distinct,
lower-level constructions with their own idiomatic characteristics and discourse
profiles form the basis for Bybee and Thompson's (Bybee 1998, 2001, Bybee and
Thompson 2000, Thompson 2001) hypothesis that constructions are much less
general than has been thought. Indeed, contra Prince's 1978 claim for a general,
discourse function for wh-clefts, Hopper (2001) and Hopper and Thompson
(2001) argue for the formulaity of wh-clefts in conversations (88% of them
restricted to 3 verbs). This is not only a much more concrete (discourse profile)
characterization of wh-clefts. It also intentionally avoids the overgeneration of the
abstract (discourse function) characterization (the claim is that the construction is
rather unproductive in fact).

In English, and in many other languages, possessive NPs force a definiteness
reading on both NPs (see Lyons 1999: 23-5, Haspelmath 1999), even though the
definite article is obligatorily missing for the anchored NP. No doubt this derives
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from the prototypical discourse profile of possessive NPs, where for the most part,
both entities are accessible (and therefore definite). It is this discourse profile of
the entities involved in possessive NPs which may have given rise to a
grammatical freezing of definiteness as the only option for possessive NPs. As
Haspelmath (1999) describes it, however, the facts regarding the (non)marking of
definiteness for the anchored NP are more complicated, and at the same time,
highly instructive for the issue at hand. It is not just an anti-redundancy principle
which is at work. The notion of an entrenched construction is heavily implicated.
It seems that the relative chronology of the entrance to the language of the definite
marker and the possessive construction plays a crucial role in predicting whether
definiteness will redundantly be coded or not. Often, it is languages where the
definite marker evolved later than the possessive construction which tend not to
code the definiteness of the anchored NP. This phenomenon can be explained by
analyzing the possessive construction (especially the prototypical pronoun +
possessive marker + NP -- the order is language-specific, of course) as a
construction stored in the lexicon, in the spirit of Bybee 2001 and Thompson
2001. Such constructions are said to have a storage and processing status for
speakers, who tend to access them as inseparable chunks. Languages where the
definite marker appeared later tended not to add the definite marker, for the
possessive construction must have already been entrenched as a unit.

Similarly, languages where the definite marker had already been in use may
have entrenched the definite-noun construction, so that when a possessive
construction appeared, even though it would anyway be interpreted as definite in
an overwhelming majority of the cases and the definite marking is therefore
redundant, the entrenched pattern of definite marker + noun remained intact.
Thus, the working of entrenched low-level constructions can explain why some
languages manifest a "redundant" marking of definiteness in possessive
constructions, while others do not. Such entrenchments demonstrate the important
role of the prototypical discourse profile in language use and grammaticizations.

The prototypical discourse profile of possessive NPs can then become
partially grammaticized. Since grammaticizations must happen in real discourse
time, we must assume that speakers are operating with low-level form-function
correlations, even though they are redundant and only optional in the early stages.

3. Implications for the Competence for Constructions
Both the form and the semantics of the prototypical possessive NP show that
prototypical discourse profiles must be available to speakers (2.3). Still, the
totality of language use can only be accounted for by reference to the discourse
function (2.2). What then is the relevant level of representation for constructions?
[ suggest speakers simultaneously operate with discourse functions and discourse
profiles.

First, note that in some cases, only low-level generalizations are in fact
possible, for no single discourse function can account for the data. Thus, Chappell
and Thompson (1992) are only in a position to argue for tendencies for either
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overt or lack of overt possessive marking in specific discourse profiles in Chinese
(e.g., first person anchors + kin anchoreds are unmarked in 89% of the cases). Are
significant but not absolute form-function correlations (say, 60-90%) to be
ignored? Such discourse profiles seem to play a role in language use, and hence,
merit representation, even if they only constitute patterned tendencies.

In fact, it is conceivable that the human mind does not actually operate with
the highest generalizations that linguists can abstract away from the data. Bates et
al (in press) emphasize the human ability to learn statistically significant patterns.
Lakoff and Thompson (1975: 295) have claimed that “abstract grammars do not
have any separate mental reality; they are just convenient fictions for representing
processing strategies” (see also Langacker 1987, Fillmore et al 1988, Comrie
1994). Indeed, some recent research has emphasized the role of memorization in
language competence. Once restricted to the lexicon, frequency-driven
memorized formulas are now seen as replacing at least some phonological,
morphological and even syntactic generalizations (Chafe 1992, Tannen 1989,
Bybee 1998, Bybee and Thompson 2000, Bybee 2001, Hopper and Thompson
2001, Thompson 2001, Thompson and Hopper 2001, Thompson to appear).

Note that the low-level discourse profile approach entails a number of
discourse profiles per linguistic construction (a la Fox 1987). Novel uses are then
seen as analogical extensions of core uses (Lakoff 1987). However, if one wishes
to do away with the discourse function generalization, one should demonstrate
that the analogy works independently of the higher discourse function. I find it
hard to conceive of an analogical pathway connecting the various discourse
profiles of referential forms which does not involve relying on the general
discourse function of coding specific degrees of accessibility. Discourse functions
are then functional here too.

Polysemies involve a similar dilemma. Griceans have opted for one core
meaning, deriving related meanings by inference, following Grice's 1978
Modified Occam's Razor: “senses are not to be multiplied beyond necessity”. This
is akin to the discourse function account. Traugott and Dasher (2002), however,
propose that polysemous meanings are only partly derived from one abstract
meaning. Partly, polysemous meanings are directly retrieved from “redundantly”
specified lexical entries, akin to the redundant discourse profile(s). This “mixed”
model of high and low-level generalizations seems right for constructions as well.

According to Israel 1996, the one's way construction (as in Rasselas dug his
way out of the Happy Valley-- Israel's 1996 ex. 1) was initially restricted to a few
high frequency motion verbs (go, ride, run), but it was not restricted to way
(street and path are also attested). The restriction on verbs applied for a few
centuries, justifying the assumption of low-level constructions privileging the
specific verbs, but it has now generalized to accommodate any verb which can be
construed as describing motion, justifying a general schema. Note, moreover, that
whereas the verb category has been abstracted into a general discourse function,
the direct object category has narrowed down to way, showing sensitivity to the
prototypical discourse profile of the idiom. Speakers, then, shift in both
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directions: abstracting away from the discourse profile schema (to include many
more verbs under a general discourse function) as well as narrowing a general
schema (to the lexical noun way alone, due to a recurrent discourse profile). Such
shifts in opposite directions for the same idiom demonstrate the simultaneous
working of both representation levels.

Thompson (to appear), analyzing what are traditionally termed object
complements in English (e.g., I thought she might pull it out of the garbage -- ex.
(1)), also distinguishes between the majority cases accounted for by low-level
discourse profiles (various formulaic constructions based on a few high frequency
matrix verbs, all of which occur with first person singular subjects and no overt
complementizer) and the nonformulaic minority cases where various verbal
expressions occur (e.g., we don't bother to ask the American people... -- ex. (44).
The latter are rare, but grammatical and useful nonetheless. Thus, entrenched
formulaic subconstructions are probably stored alongside more general schemas.
The fact that the majority cases can actually be accounted for by the higher-level
schema does not render the representation of formulaic construction(s) redundant.
Assuming such a double representation of both the abstract discourse function and
a set of prototypical discourse profiles can account for the seemingly surprising
fact that languages may share form-function correlations at the discourse function
level, but not at the discourse profile level. For example, Delahunty and
Gatzkiewicz (2000) identify one discourse function for the 'It's that...'
construction, but not all their Spanish examples are acceptable in other languages.

The most plausible option seems to be the least “elegant”: speakers store both
the abstract discourse function of the construction, and its variety of discourse
profiles, or at least its prototypical discourse profiles. While the high level
generalization about linguistic forms informs some of their uses, speakers often
rely on local, conventionalized strategies when producing or understanding
linguistic forms. As Langacker (1988) has argued, grammar contains both highly
general schemas and redundant, idiosyncratic formulas (see Isracl 1996 for an
analysis in this spirit of the way construction). A reasonable variant of the
universal “double storage” alternative is that whereas the abstract discourse
function is relevant for infrequent linguistic uses, frequent uses are more
automatically governed by reference to their prototypical discourse profiles. This
would be in line with Bybee and Thompson's (2000: 381) morphological and
syntactic claim that “high frequency sequences take on a life of their own.” Thus,
entrenchment makes such forms resistant to regularization, for example.

I doubt that linguistic usage alone can decide between these alternatives. The
arguments in section 2.2 argue for a discourse function representation, while the
findings in 2.3 support a discourse profile model of competence. I therefore
propose we further examine the “double storage” option whereby language users
represent both discourse functions and discourse profiles for constructions. I here
see a clear role for psycholinguistic research.
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FrameNet’s Frames vs. Levin’s Verb Classes’

COLLIN F. BAKER and JOSEF RUPPENHOFER
International Computer Science Institute & University of California, Berkeley

0. Overview

The classification of verbs in Levin’s (1993) English Verb Classes and
Alternations: A preliminary Investigation, on the basis of both intuitive semantic
grouping and their participation in valence alternations, is often used by the NLP
community as evidence of the semantic similarity of verbs (Jing & McKeown
1998; Lapata & Brew 1999; Kohl et al. 1998). In this paper, we compare the
Levin classification with the work of the FrameNet project (Fillmore & Baker
2001), where words (not just verbs) are grouped according to the conceptual
structures (frames) that underlie them and their combinatorial patterns are
inductively derived from corpus evidence. This means that verbs grouped together
in FrameNet (FN) might be semantically similar but have different (or no)
alternations, and that verbs which share the same alternation might be represented
in two different semantic frames.

1. Basic Comparison

Table (1) summarizes the two approaches. Note that the numerical comparison of
coverage is misleading, because for Levin we are counting distinct lemmas,
lumping together senses of polysemous and even homophonous words, but for
FrameNet we are counting Lexical Units, which are defined as pairings of lemmas
with semantic frames and thus represent separate word senses. (As usual, the
problem of dividing and enumerating senses is difficult. Levin says (p. 22) that
different senses of a verb will occur in different classes, but this does not always
seem to be accurate (cf. Section 7.3).)

" We are grateful to the National Science Foundation for funding the work of the FrameNet project
through two grants, IR #9618838 “Tools for Lexicon Building” March 1997-February 2000, and
ITR/HCI #0086132 “FrameNet++: An On-Line Lexical Semantic Resource and its Application to
Speech and Language Technology” September 2000-August 2003. We are also grateful to the Principal
Investigator of the FrameNet Project, Charles J. Fillmore, for extensive comments on this paper; any
errors that remain are our own.
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1)
FrameNet Levin 1993
Groupings 230 semantic frames 193 verb classes
Basis lexical semantics argument syntax
Data Source | Corpora linguistic literature
Coverage 2100 nouns, 1700 verbs 3100 verbs
(including multi-word
expressions), 460 adjectives
Results Frame descriptions and Verb classes and alternations
annotated examples (most with descriptions)

As the number of categories in the two studies is comparable (230 frames vs.
193 verb classes), one might expect that many of the FN frames would correspond
to Levin’s verb classes, and vice-versa. There are many partial correspondences,
but there are many significant differences as well.

2. Basic Difference in Perspective

In FrameNet, predicates belong to frames based on a shared semantics. They need
not exhibit all the same syntactic behaviors in order to be able to be grouped
together. Thus, our frames can include alternators and non-alternators. Consider
the verbs load and fill, which have long been central to the discussion of
alternations.

2)
Load, fill, and related verbs in FrameNet and Levin (1993)
FrameNet Levin (1993)
SPRAY/
FILL LOAD PUTTING

PLACING FILLING
Y »

festoon
CONTIGUOUS

encircle
CONTAINING ADORNING LOCATION BUTTER

place
put

According to FrameNet, fill and load are both in the Filling frame. Load is,
additionally, in the Placing frame, while fill is also listed in the Adorning frame.
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This reflects the facts (both syntactic and semantic) that Filling is causative
(Theme-Object) and Adorning (Theme-Subject) is not.

Since alternation patterns are criterial in Levin’s system, alternators and non-
alternators cannot be in the same verb class, and the interchangeability between
Jill and load in the syntactic pattern exemplified in examples (3) and @) is
therefore not captured. (All examples are from the British National Corpus (BNC)
unless otherwise noted.)

3) While the shop assistant helped another customer and the children played,
the 2 adults filled their pockets with rings and other valuables.

(4) Heloaded the barrow with paving stones before running straight through a
plate glass window at the B superstore in South Shields.

Likewise, Levin has a separate class for Butter Verbs, noting that they “all
have zero-related nominals; their meaning can be paraphrased as ‘put X on/in
something’” but are otherwise similar to the Spray/Load Verbs. FrameNet records
that, for certain verbs in this frame, information about the Theme is incorporated
in the verb’s meaning but does not regard the basic semantics as different enough
from Filling to justify a separate frame. Figure (2) shows the relevant frames,
including a few representative words treated in both sources.

3. Using Corpus Data
FrameNet’s classifications and lexical entries are based on attested corpus
examples. In many of Levin’s classes there are certain members for which our
corpus data do not support their use by speakers in the constructions that Levin
predicts they should occur in. For instance, her Verbs of Instrument of
Communication (telex, wire, semaphore, phone, telephone, cable, telegraph,
radio, fax) are said to be able to occur as parentheticals in indirect quotations,
e.g., The winner, Heather cabled (Sara), would be announced tonight. The verb
cable, however, is the only one on the list attested in this construction in the BNC.
Let us look in detail at the verb relephone. Corpus study shows that some uses
in the BNC match Levin’s predictions:

(5)  InOctober 1944, Mr. Argles telephoned the Birmingham office and said
that his wife was severely indisposed.

(6) She might have backed off, gone into the pub and telephoned for a cab.

@) [She] telephoned the young woman’s mother to come ...

8) The following day, Moira telephoned the Daily Telegraph with profuse
apologies for the misunderstanding.

) ... you should telephone your flight-plan to Lisbon ...

(10) My Chief-of-Staff telephoned to me that the attack had failed and that
everywhere our men could be seen falling back.

Other uses are not discussed at all by Levin:

29



Collin F. Baker & Josef Ruppenhofer

(11)  Anyone who can help financially should telephone Clacton (0255) 426801
And some uses predicted by Levin are not attested at all:>

(12) ?Mom telephoned me the good news.
(13) ?Mom telephoned me that she was ill.
(14)  7?My brother, mom had telephoned me, was now in the hospital.

4. Comparison of Groupings

Although the whole thesis of Levin’s work is that grouping words according to
alternations tends to produce semantically coherent classes, it can also split words
that are close in meaning, or lump semantically disparate words. In this section,
we will discuss examples of four types of mismatch with FrameNet frames.

4.1. Levin class roughly equivalent to FN frame

s)
Levin Cooking Verbs FrameNet Apply heat Frame
bake, barbecue, blanch, boil, braise, broil, baste, blanch, boil, braise,

brown, charbroil, charcoal-broil, coddle, cook, | broil, brown, char, coddle,
French fry, fry, grill, hard-boil, heat, microwave, | fry, grill, microwave, parboil,
oven-fry, oven-poach, over-cook, pan-broil, pan- | poach, roast, sauté, scald,
fry, parboil, parch, perk, plank, poach, pot-roast, | simmer, steam, steep, stew,
rissole, roast, sauté, scald, scallop, shirr, toast, ...

simmer, steam, stew, stir-fry, toast, ...

Levin defines this class partially on the basis of the three alternations:

(16)

Causative/ Jan is baking the potatoes The potatoes are baking
Inchoative

Middle Jan baked Idaho potatoes Idaho potatoes bake beautifully
Instrument Jan bakes the potatoes in that  That oven bakes potatoes well
Subject oven

However, some of these alternates are rare; for example, of the 142 annotated
examples of verbs in the Apply heat frame in which the frame element Food
appears, none permit a Middle interpretation. (But we should be cautious in
ascribing significance to the number of annotated examples, see below).

2 Some of these may be judged grammatical by some speakers, but they evidently are not found
among the 1,200 examples of the verb telephone in the BNC.
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4.2. Levin class narrower than FN frame

7

Levin (1993) Classes FrameNet Placing frame

Pocket Verbs: archive, bag, bank, ... archive, bag, bank, mount, place, put,
Put Verbs: mount, place, put, ...

The verbs of Putting and Placing are divided up by Levin into those which are
morphologically related to a noun denoting the goal location and others for which
this is not the case. FrameNet does not make such a distinction, given that these
verbs do not incorporate a referential argument. Rather we assume that the
incorporated arguments are interpreted like indefinite null instantiations in the
sense of Fillmore 1986. Indeed, cognate location phrases are not categorically
ruled out but are possible when more specific information is to be given about the
goal location:

(18)  The vinegar is then bottled in the traditional flask and sealed with a cork to
preserve its high quality.

4.3.  Levin class broader than FN frame

Reliance on syntactic alternations also leads Levin to posit some very broad,
semantically very abstract classes. Examples of this are Levin’s verb classes of
social interaction (36): correspond, marry, and meet verbs. These three classes
are defined syntactically by alternations reflective of the notion of reciprocality:

19)
Collective subject NP The committee bantered/met
Simple Reciprocal Alternation Pat bantered/met/*married with Kim
Pat and Kim bantered/met/married
Understood Reciprocal Object Pat married/met/*bantered Kim
Pat and Kim bantered/married/met

However, it appears that the alternations that Levin describes as characteristic
of this verb class are not in fact diagnostics of reciprocality. For instance, even
when the actions of the participants are not directed at each other but just jointly
or simultaneously undertaken, plural (John and Sue Jjogged), coordinate (John
Jjogged with Sue), or collective subjects (The group Jogged) are acceptable.
Furthermore, the encoding of one argument slot by a reciprocal is available with
events that are not inherently reciprocal (Larry and Moe looked at each other).

Thus, verbs of social interaction, in so far as they are understood as involving
reciprocal action of the participants, cannot be identified with the help of the
above constructions. Proposing a more general verb class that includes all verbs
denoting necessarily or optionally reciprocal events would result in a verb class of
enormous size and semantic diversity. Clearly, the investigation in this case has to
start from the semantics rather than the syntax.
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Looking now at the semantics of Levin’s three proposed subclasses, we find
them internally rather heterogeneous.

(20)

Correspond verbs Marry verbs Meet verbs
agree, argue, banter, bargain, bicker, court, cuddle, date, | battle, box,
brawl, clash, coexist, collaborate, divorce, embrace, consult, debate,
collide, combat, commiserate, commu- | hug, kiss, marry, fight, meet, play,
nicate, compete, concur, confabulate muzzle, pass, pet visit

In our treatment of Levin’s Correspond verbs, argue, for instance, is assigned
to a Communication_conversation frame along with bicker, chat, gossip etc.,
whereas struggle is placed in the Hostile_encounter frame. Similarly, FN puts the
verbs in Levin’s Marry class (36.2) into different frames. Marry, date, court,
divorce belong to the Personal relationship frame along with other words such as
bachelor, boyfriend, break-up, wife, woo. The remaining words in Levin’s class
are currently not in the FN database but arguably belong to something like a
Display_of affection frame, which would also contain caress, pet (an animal).

Levin’s Meet class (36.3) differs syntactically from the other two by allowing
for one party to appear as a direct object (Pat met Kim) as well as for it to appear
in a with-phrase (Pat met with Kim). However, it seems to us that the verbs Levin
puts in this class do not have the same meaning in the transitive and the with-PP
use. For instance, box in I ended up boxing with him does not necessarily involve
a competition in the same way as Tyson will box Lewis. Meaning differences exist
also with play and meet (My son played/met with your son # My son played/met
your son). Thus, the Meet class is not a genuine separate class from the other two
and the pairs of senses in the Meet class can be distributed to other frames.

Note finally that FrameNet would not put the verbs that are only optionally
reciprocal into separate frames in those uses. For these cases, we would rely on
mechanisms of semantic composition to yield the right kinds of interpretation.

4.4. Overlapping Groupings: Communication verbs
The verbs of communication, like the spray/load/fill verbs discussed above, show
a more complex sort of overlapping of FrameNet and Levin classes.
Communication verbs are one area in which the strategy of grouping by a
verb’s unique set of alternations leads to overly narrow classes. In the case of the
verb tell, for instance, Levin, unlike FrameNet, does not distinguish the ‘order’
sense in (21), where tell takes a VP, complement, from the ‘inform/say to’ sense
in (22a-b), where it takes NPs and finite clauses as a complement:

(21) Maybe the French told her to act pregnant and so lengthen her stay in
Scotland!

(22) a.Itell you I’m not satisfied with that pesky voyage.
b. “Yes, I told her my theory,” he said under his breath.
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Similarly, Levin groups speak and falk into a unique class, whereas FrameNet
groups the conversational uses in (23) with those of verbs like chaf and argue,
and the statement-like use of speak in (24) with those of announce, claim etc.

(23)  a. He had spoken with Amelie who, though still incapacitated with her
broken hip, was desperate to see Peach.
b. Would you like some coffee and then we could talk?
(24)  ‘He seems very nice,” Emily spoke guardedly, ‘but what of his prospects?’

The two groupings are summarized in Figures (25) and (26). For Levin, the
alternations dictate that e/l be in a class by itself and that speak and talk be in a

separate class. From our point of view, these are lexical idiosyncrasies within the
semantic groupings.

(25) Communication verbs in Levin (26) Communication verbs in FrameNet

SAY STATEMENT

announce, claim, confess, report, say
TALK
speak

Ik ask
ta YETL

TRANSFER OF A MESSAGE
CONVERSATION  ARGUMENT
chat argue query, question
demand, request

CHITCHAT

QUESTIONING

‘announce, claim, confess, report, saj

5. Semantically meaningful Levin classes?
Levin says that “verbs in English and other languages fall into classes on the basis
of shared components of meaning. The class members have in common a range of
properties, including the possible expression and interpretation of their arguments,
as well as the existence of certain morphologically related forms.” But the
meaning which is to be associated with a Levin class is often hard to define. As
Dang et al. (1998) observe, “Of course, some Levin classes, such as braid (bob,
braid, brush, clip, coldcream, comb, condition, crimp, crop, curl, etc.) are clearly
not intended to be synonymous.” In addition, many verbs are cross-listed in
classes which pick out one aspect of their meaning but do not capture separate
senses. An example of this are the hundreds of verbs found in Other Alternating
Verbs of Change of State. The FN frame hierarchy allows us a more appropriate
level of generalization for the facts relating to change-of-state verbs (see below).
The commitment to define separate classes of words according to their
morphological make-up also causes Levin to make decisions differently from
FrameNet. Thus, FrameNet could include call (i.e. on the telephone) and write in
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the Communication_means frame, but Levin would not, since writing is not zero-
related, and a call is not an instrument.

We saw earlier that verbs of Instrument of Communication varied amongst
themselves in respect to their valence, especially as found in the corpus, and we
can see that call and write exhibit some of those same patterns, but not others.
And in the same way that some of Levin’s verbs have related result nouns (wire
and cable but not phone or telephone), call has a result noun meaning but wrife
does not. (We received several important cables/wires/calls/*writes/*writings.)
Likewise, the commitment to syntactically defined alternations requires Levin to
list, e.g. track twice, both in the Stalk verbs (35.3) and the Chase verbs (51.6);
most people would probably consider this one sense, rather than two.

6. Comparison of Hierarchies
Levin’s (1993) list of verb classes is divided into 51 sections, with two further
levels of subdivision. The sections

reflect a limited attempt to group verb classes related by meaning together. However,
there is little hierarchical organization compared to the number of classes identified. This
lack of structure reflects not only the preliminary nature of the investigation, but also the
fact that it is an open research question whether a complete hierarchical organization of
English verbs is possible or even desirable (see Fellbaum 1990 and Miller & Fellbaum
1991 for some discussion)” (Levin 1993:23).

As an example, Figure (27) shows the semantic relations indicated by Levin’s
subclasses of the Communication verbs, while Figure (28) shows the FrameNet
inheritance structure in this area.

@7

Relations among Levin’s verb classes

Transfer_of_a_Message

ask, cite, explain, show, tell
' 4

Tell
rell

Manner_of_Speaking
babble, bark, bawl, bellow

Communication

Talk_verbs

\ speak, talk
Chitchat
argue, chat, chatter

Say
lannounce, say, state
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Not only does FN define inheritance lattices relating frames, but we have a
parallel, detailed set of inheritance relationships among their Frame Elements.
(These are not illustrated here because the graph is quite complex.) Although the
FN inheritance relations do not yet connect all frames into larger structures and
although it is not clear what form such larger structure(s) might take, multiple
inheritance should allow us a fuller representation of the relations among frames.

(28)

Relations among FrameNet frames

Judgment | Judgment_Communication Judgment_Direct_Address
Judge.v, blame, revere criticize, praise scold, flatter

Conversation
chat, talk (with)

Communication_manner|
babble, mumble

Communication_means
_phone.v, cable.v

Communication
notify, communicate

Communication_response
answer, retort Argument

argue, quarrel

Questioning
ask, query, question

Request
ask, implore, entreat

Statement
announce, say, state.v, talk (on), tell

Fighting
fight.v, dispute.n

7. Challenges for both treatments

7.1.  Alternations not related to lexical semantics of the verb

It is important to notice that neither Levin nor FrameNet assume that all verb
syntax reflects only the inherent semantics of the verb. Of course, some
alternations do reflect the underlying lexical semantics. An example is the
alternation between the conative and the simple transitive construction, which
differentiates, e.g., the verbs bite and break. Both verbs can occur in the transitive
construction. Bite can also occur in the conative construction (The dog bit at Sue)
since it does not lexicalize success in biting, only the attempt. By contrast, break
cannot be used this way (*Bill broke at the vase) since it lexicalizes a completed
change of state. Levin depends on this alternation in many decisions about

grouping.
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Two constructions that do not seem to relate to inherent lexical meaning in the
same way are Locative Inversion and There-insertion, shown in (29) - (31):

(29) Into the room came Harry. (Bresnan)
(30)  From the speakers drones the voice of Max Von Sydow. (BNC)
(31)  Out of this blur there stares a single set of eyes. (BNC)

As pointed out in much of the syntactic and discourse-pragmatic literature,
these constructions are used when new referents are to be introduced into the
discourse. However, we do not want to posit an ‘appearance/existence’ sense for
all the verbs that can occur in them. Rather, we assume that the semantics of verbs
belonging to frames such as Perception_noise (drone), Perception_active (stare),
and Self motion (come) is compatible with the discourse-pragmatic function of
introducing new referents. For instance, by having only one participant, these
verbs allow speakers to introduce a new referent in one clause before predicating
about it in the next clause, which is the preferred discourse strategy. In short, not
all argument syntax reflects lexical semantics in a narrow sense.

7.2. Frequency Data

Currently, neither approach incorporates information about the frequency of a
verb’s syntactic patterns in text genres. While the relevance of probabilistic
knowledge is contested in the field of theoretical linguistics (despite some
influence from experimental studies such as Schuetze (1996) and from the
emerging field of corpus linguistics), it is clearly a useful notion for NLP (e.g.,
Manning (1993)).

It is important to recognize that, although one can count the annotated
examples in FrameNet, they cannot be taken as representative of the frequencies
of FEs or valence patterns in running text. FrameNet annotations exist for the
purpose of documenting the range of syntactic possibilities for lexicographic
purposes. Research on the real frequencies of FEs and their valence patterns in
running text is being carried out by our associates at the University of Colorado
(e.g., Roland ef al. (2000)).

7.3.  Relationships between senses

Another theoretical limitation of both the FrameNet approach and the Intersective
Classes approach of Dang et al. (1998) is that relationships between senses of
words can be characterized only by positing a more general sense that relates the
two more specific ones. (Levin (1993) does not discuss this issue.) In FrameNet
this is done by inheritance; in the intersective class approach, by intersection.
Neither treatment is adequate for all types of sense relations. For instance, the
uses shown in (32) — (35) of a word like argue belong to two different frames,
Evidence and Statement, whose relationship is not discussed explicitly by
FrameNet.
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(32) ... all of which argues that only a small minority of policemen and women
define their work in terms of social service.

(33) Seurat and his colleagues argued that Pointillism was a scientifically
modern style,

(34) *The facts clearly announce that we should do it this way.

(35)  ?The spokesperson substantiates that the company will build the plant in
Pittsburgh.

One solution to this problem would be to remove the words from Statement
and move them into a frame that inherits from both Statement and Evidence. This
is an appealing solution, since both the notions of evidence and of communicating
are simultaneously required. However, the inheritance solution would run counter
to the intuition that the speaking sense of words like argue is more basic than the
evidential one; the same intuition also holds for other word doublets: My brother
persuaded me to drive more slowly versus My accident persuaded me to drive
more slowly. But there are differences among words in these frames in regard to
this polysemy, as shown by examples (34) and (35).

8. Conclusions

Levin (1993) demonstrated that syntactic alternations can be the basis for
groupings of verbs that make some semantic sense, and that accord reasonably
well with linguistic intuitions. Detailed examination of Levin’s classes and
alternations, as in Dang et al. (1998), reveals that (a) the classes are not simply the
product of automatic application of a set of rules about participation in
alternations, but are partially semantically motivated, and (b) a classification
rigorously and solely based on alternations would give much finer distinctions,
including splitting of many semantically coherent classes. The FrameNet project
is producing a lexicon with roughly comparable coverage of verbs, but with much
more detail concerning the semantics and syntax of their arguments, more
semantically consistent categories, and a richer set of relations among them. The
FrameNet lexicon also covers nouns and adjectives, using the same semantic
frames.
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1. Phonetic Analogy

Phonetic analogy as a diachronic phenomenon has been the subject of no small
interest at least since the early part of the last century. Bloomfield (1933: 366), for
example, notes the following:

Indeed, when we observe sub-phonemic variants, we sometimes find them distributed
among speakers or systematized among forms, quite in the manner of linguistic
borrowing and of analogical change.

What is interesting in this for Bloomfield is the fact that analogy in its traditional
preserve is held to apply only to elements which are phonemically contrastive in a
language. The intuition here seems to derive from the notion of contrastiveness in
sound systems as the measure of “linguistic relevance” or “conscious opposition”,
with all that is noncontrastive or subphonemic pertaining only to a lower, more
mechanical level of linguistic realization. As such, changes at the level of
subphonemic detail are better expected in, for example, the phonetic drift of the
neogrammarians than in so rational a process as analogy.

In more recent years, the issue of phonetic or subphonemic analogy has
entered the debate surrounding the nature of the phonetics-phonology interface in
synchrony as well. Steriade (2000: 332) defines it in this context thus:

... Some processes located in the ‘phonetic implementation component’ are qualitatively
the same as the ones classified as phonological. Phonetic analogy is qualitatively the
same process as cyclicity, the paradigmatic extension of contrastive properties.

The problem is essentially the same as before: in the classic Lexical Phonology
model of cyclicity, only lexical processes are held to be cyclic. Postlexical
processes, operating on elements of subphonemic detail, should not display this

" We owe much gratitude to the audience of the Fall 2001 Phonology Forum at UCB, and
particularly to Andrew Garrett for discussion and inspiration. Many thanks are due to Louis
Goldstein, Khalil Iskarous, Doug Whalen and Vladimir Rybin for encouragement, advice and
technical assistance.
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characteristic. If it can be shown that they in fact do, this would be a challenge not
only to the division of processes into lexical and postlexical, but also to the notion
of any meaningful split between phonology and phonetics.

An illustrative example of the putative workings of subphonemic analogy is
the familiar English vowel duration before flap problem shown in (1).

(1) Vowel duration before flap
a. rate raid b. rated raided

[r€jt] [rgjd] [r€jrad]  [rejrad]

Earlier held to be a product of rule-ordering, the difference in vowel duration in
the two suffixed forms could be ascribed to the operation of phonetic analogy. In
the unsuffixed ‘rate’ and ‘raid’, the duration of the vowels is determined in part
by the identity of the following consonant; before the voiceless /t/, the vowel is
phonetically shorter than the vowel before the voiced /d/.*> Upon the addition of
the suffix, the voicing distinction in the obstruents is neutralized, both now being
realized as [r]. The difference in duration of the preceding vowels, however,
remains held over, as it were, from the unsuffixed forms. This durational
difference can no longer be attributed to the phonetic influence of the following
stops; it must therefore be the result of analogical extension through the paradigm
of certain phonetic characteristics of the base form.

In the remaining sections of this paper, we discuss one potential instance of
subphonemic analogy proposed recently by Steriade (2000), schwa deletion in
French. Section 2 describes the facts of the case, and Steriade’s experimental
results and analysis. In section 3 we present the results of our own experiment,
designed to test the veracity of the claim for subphonemic analogy in French
schwa deletion. General discussion of the issue follows in section 4, and we
conclude in 5.

2. French Schwa Deletion as Phonetic Analogy

Schwa deletion in French has received voluminous attention in the phonological
literature (e.g., Anderson (1982), Dell (1973), Rialland (1986), Tranel (1981,
1995, 1998), among others). Many researchers have been concerned with the
correct division of instances of deleting schwa into separate types or rules. We
follow Steriade here in discussing only one of these types, the so-called Optional
Schwa Deletion exemplified in (2) and characterized in (3).

(2) a. pasderole [pado kol]
b. pasd’role [pa d ¥ol]

2 A common (if not universal) pattern cross-linguistically. The effect is exaggerated in English,
making plausible the claim that the difference here is just as phonological as the voicing
distinction itself.
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(3) Optional schwa deletion: (V)#C__.C

In question is the optional deletion of schwa following a single postboundary
consonant after a vowel or pause.’ This yields the competing forms
[pa ds Bol] and [pa d wol], the second being favored in casual speech.

Rialland (1986) observed a curious fact concerning certain instances of
deletion of French schwa. Specifically, she noted that the preceding consonant, in
non-postpausal contexts ostensibly resyllabified as a coda, nonetheless appears in
spectrograms to retain much of the phonetic character of its corresponding onset
variant, and not to lengthen the preceding vowel, as it would be expected to do
were it in fact in the coda.

These facts lead Rialland to posit that while the schwa itself is deleted, the
syllabic nucleus it projected is nonetheless retained in the representation. Because
of this, the preceding consonant is never in fact resyllabified, continuing instead
to occupy the onset of its original syllable, the nucleus of which is now “empty”.
This is shown in (4a) and (4b) below.

@R R AR
ONON O NON
N T VAN I
b B u v e

a 2t ¥ bas retrouvé

AR AR
NON O NON
I VAN I

t ¥

s —0O
x —O

_ bas r’trouvé

Building on Rialland’s work, Fougeron and Steriade set out to confirm
experimentally the phonetic peculiarities found in the neighborhood of a deleted
schwa. To this end they take minimally-differing phrases from Rialland such as
those shown in (5) as tokens for an electropalatographic study. The phrase in
token (5a) ‘pas de role’ contains a schwa optionally subject to deletion by the
rules discussed above. (5b) is the same phrase with the schwa now deleted. (5¢)
contains the same segmental sequence as (5b), but with no underlying schwa.
Here the two consonants in question are part of a single complex onset. (5d) again
contains no underlying schwa, but the d-¥ sequence now occurs across a word
boundary.

3 Essentially the conflation of Dell’s rules INI Optional and VCE, Optional (1973). Whether or not
certain internal schwas meet the same description is not at issue here.
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(5) a. pasderole [pa ds kol]
b. pas d’role [pa d ¥ol]
c. pasdrole [pa dxol]
d. jade rose [3ad Boz]

The results of this study, shown in (6) (tables reproduced from Fougeron and
Steriade 1997), support Rialland’s observations. For all parameters measured,
forms undergoing schwa deletion patterned consistently with the forms still
containing schwa, both of these differing significantly from the forms with
underlying consonant sequences. (6a) shows that for both speakers, the amount of
linguopalatal contact recorded in the articulation of the /d/ was roughly the same
for both “pas de role” and “pas d’role”, while “pas drole” and “jade rose” formed
another class. (6b) shows the mean duration in ms. of the same occlusion, again
with the same grouping of results. (6¢) records the frequency of lenition of /d/ in
each context. Again, the phrases with underlying schwas pattern together, giving
the appearance at least of a /d/ in “pas d’role” which continues to be realized with
the phonetic characteristics of its onset allophone, despite the fact that, on the
surface at least, the nucleus vowel making this possible is absent. Fougeron and
Steriade interpret the lesser linguopalatal contact and greater frequency of lenition
of the /d/ in underlying /d-5/ sequences as the result of the shorter duration of
occlusion of the consonant in both these contexts.

(6) Fougeron and Steriade (1997)
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So far then Fougeron and Steriade’s results support at least the intuition of
Rialland’s analysis. But there is a problem. Steriade argues that there is evidence
to suggest that the sequence in question does not in fact constitute a syllable on its
own in French. In support of this view she brings the following line from a poem
by Georges Brassens:

) Il en est de pires il en est d’meilleurs.
[il Gn e do pix il Gn e d mejax]
‘There are worse and there are better ones.’

On the basis of (7), Steriade (2000: 328) concludes the following:

If d’meilleurs of ‘better ones’ contains schwa, as [do mejEK], the verse is unacceptably
long. Therefore we cannot adopt Rialland’s suggestion that the invariant property in
C(3)C sequences is the number of syllables: when schwa deletes, the syllable count is
correspondingly decreased.

As a solution to this problem, Steriade proposes that the source of the phonetic
effects surrounding the deletion of schwa not surface syllable structure at all, but
rather, an instance of subphonemic analogy. Under this interpretation, the schwa
deletes in its entirety phonologically, while the durational characteristics of
surrounding consonants are inherited from the related utterance without schwa
deletion. Steriade formalizes this process as a synchronic Paradigm Uniformity
effect. The specific constraint she devises is shown in (8).

(8) Paradigm Uniformity (Left: Duration)
If two consonants, C and C’ stand in correspondence and C is morpheme-
initial in the careful pronunciation of the relevant morpheme, C’ is
durationally equivalent to C.

In other words, morpheme-initial consonants in paradigmatically-related forms
are required to have the same phonetic durations, even if their immediate phonetic
environment might warrant otherwise. This constraint differs in one fairly obvious
and significant way from more familiar Faithfulness constraints of OT
Correspondence Theory (McCarthy and Prince 1995): Here, rather than the usual
correspondence relationship between segments (as in MAX and DEp constraints)
or abstract phonological features (as in IDENT constraints), Steriade’s proposal
requires correspondence between real-time physical characteristics of the
realizations of related output forms. This proposal constitutes part of a larger
research program questioning the reality of the theoretical distinction between
phonetic and phonological representation.
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3. Experiment: lip rounding and schwa in French

In order to test the validity of Steriade’s Paradigm Uniformity hypothesis, we
designed an experiment, taking advantage of one particular phonetic characteristic
of schwa in French. Specifically, French schwa, when realized, is produced with
significant rounding of the lips. The question our experiment sets out to answer is
this: while deleted schwa certainly seems inaudible, is it in fact dispatched in its
entirety, or is any of that rounding gesture retained?

3.1. Methodology
For this experiment, we videotaped a native speaker of French producing tokens
of the three utterances shown in (9).

(9)  full schwa: Il était bien plus p’tit que Lannes.
deleted schwa: Il était bien plus p’tit qu’la femelle.
no schwa: Ce n’était qu’un tout p’tit clavecin.

These particular sentences are taken directly from Fougeron and Steriade (1997).
Tokens were repeated 5 times in random order, for a total of 15 repetitions. The
resulting video was subsequently digitized using MyTV digital video software
from Eskape Labs. QuickTimePro was used for analyzing the video and selecting
the individual frames exhibiting a maximum of lip rounding for each context.
These frames were then excised from the video, and degree of lip rounding in
each still was measured using NIH Image (by Wayne Rasband, National Institutes
of Health).

The phonetic literature contains numerous potential strategies for the
quantification of degree of lip rounding, such as measurement of lip protrusion,
aperture, and width of opening. For this experiment, we use the measuring
technique proposed by Goldstein (1991), which argues that the most reliable
correlate of degree of roundedness for vowels is in fact the side contact of the lips.
This is illustrated in Goldstein’s figures, reproduced in (10).

(10) Side contact of the lips as the primary articulatory correlate of rounding

a. b.

In these figures, (10a) representing an unrounded articulation and (10b) a rounded
one, vertical and horizontal arrows indicate dimensions of lip aperture and lip
width. Goldstein’s measure of side contact refers to the portions of the lip width
dimension in which there is contact between the upper and lower lips.
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In order to obtain measurements of side contact from our video stills, it was
necessary first to set a scale by which NIH Image would establish a
correspondence between some unit of distance and the number of pixels between
any two points in a given frame. To this end we shot several seconds of the initial
video with a measuring tape positioned immediately adjacent to the subject’s lips
at the appropriate depth in the scene. NIH Image was then able to calculate
distances marked off in our stills in millimeters.

3.2. Results

The stills shown in (11-13) contain lip rounding maxima for the relevant portions
of the three utterance-types in question (full schwa, deleted schwa, and no schwa).
The results of our study are evident here upon even a visual inspection:
unsurprisingly, the phrases with a fully realized schwa show the most lip-
rounding, and the phrases with no schwa show the least. The phrases with a
deleted schwa, however, form a middle category, in which some rounding is
present, but not as much as if there would be for a fully realized schwa. The
graphs in (14) provide the numbers.

(11) Full schwa: [ka la]
I était bien plus p’tit que Lannes.
II était bien plus p’tit que la femelle.
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(12) Deleted Schwa: [k_la] (13) NoSchwa: [kla]
Il était bien plus p’tit qu’la femelle. Ce n’était qu’un tout p’tit clavecin.
I1 était bien plus p’tit qu’la table. J’ai vu beaucoup de flics 1a-bas.

While the size of the sample here makes statistical analysis essentially beside
the point, the patterning of the results into three completely non-overlapping
classes, each with a small standard deviation is suggestive indeed. It is now
necessary on the basis of these results to conduct an expanded version of this
study to confirm the pattern emerging here.

(14) Side contact of lips in mm for three contexts

Side contact (lips) Means and SLDev.

¥ 2 ¥
3 - Rl achonn, 1 - Soduied schwy, X - 0 Miws

4. Discussion

Our results indicate that schwa is not in fact deleted, insofar as some of its
component gestures remain articulated. Instead, what we have in French schwa
deletion is another instance of articulatory overlap producing the appearance of
categorical deletion, as in the famous “perfect memory” facts of Browman and
Goldstein (1990). In their words, “much coarticulation and allophonic variation
occurs as an automatic consequence of overlapping, invariant underlying
gestures” (Browman and Goldstein 1990). As rate of speech increases, so does the
overlap of neighboring gestures. In fast speech, then, the inherently short schwa in
the French examples above is overlapped completely by surrounding consonants.
The gestures comprising schwa may remain (at least in some reduced-magnitude

46



Phonetic Analogy and Schwa Deletion in French

variant), but the schwa itself becomes inaudible. Optional schwa deletion is thus
not categorical deletion at all, but rather the result of a gradient process
reorganizing the phasing of the consonant gestures of the string relative to those
of the nuclear schwa. Under this account, paradigm uniformity is extraneous here.

Steriade’s Paradigm Uniformity (PU) analysis of French relies on categorical
deletion of schwa (with concomitant loss of syllabicity), together with analogical
extension of one particular phonetic characteristic from a related form. To extend
this account in light of our results, additional copresent phonetic analogies could
be posited, one for each feature of schwa ultimately located in the deletion
environment. For example, Smorodinsky (1986) shows that vertical displacement
of the tongue dorsum is significantly different in deleted schwa contexts in French
than in comparable consonant clusters. Minimally this adds to the PU account
constraints establishing correspondences for not only rounding, but tongue
dorsum position as well.

The PU account now says, in essence: apply categorical phonological deletion
of schwa, and then restore multiple phonetic features associated with its presence
through a list of paradigm uniformity constraints referring to a related utterance of
the same string without schwa deletion. The PU account thus casts the facts of
schwa deletion as the accidental product of a particular ranking of a list of PU
constraints. The prediction is that rerankings could produce the analogical
retention of any one of the phonetic characteristics associated with schwa, or
indeed any arbitrary constellation thereof. Our account, by contrast, sees here only
the effect of a single phonological process, a specific rephasing of gestures
accompanying casual speech.

Finally, we are left with the problem of the syllabification of sequences with
deleted schwa, as exemplified by Steriade’s verse from Brassens above. Steriade
asserts that for a syllable to scan in French verse, it must have an audible nucleus.
Our schwa is present articulatorily, but inaudible. It is therefore passed over for
purposes of metrification. The process of extracting firm generalizations about
phonological syllabification norms from poetry, however, is far from simple. As
Trubetzkoy himself notes, “any metrics is of course violence” (letter to Jakobson,
20 December, 1922 [2001]). Consider, for example, the following quatrains from
John Donne. For the first line of the poem in (15) to scan as tetrameter, it is
necessary that the words “heaven’s influence” contain only three syllables.
Likewise, for the first line of the poem in (16) to scan as pentameter, “ignorant”
must be disyllabic and “the experienced” must have only three syllables. Leaving
aside the question of whether such a parsing of “ignorant” implies the
acceptability of /nr/ onset clusters, we are still left to wonder just how much the
possibility of metrifications such as Donne’s actually tells us about the
syllabification norms of 17 century English.
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(15) Donne’s tetrameter

On man heaven’s influence works not so,
But that it first imprints the air,

So soul into the soul may flow,

Though it to body first repair.

(The Ecstasy, lines 57-60)

[on . man][heaven’. s in][fluence . works][not . so]
[but . that][it . first][im . prints][the . air]

[so . soul][in . to][the . soul][may . flow]

[though . it][to . bo][dy . first][re . pair]

(16) Donne’s pentameter

Those wars the ignorant, these th’ experienced love,
There we are always under, here above.

There engines far off breed a just true fear,

Near thrusts, pikes, stabs, yea bullets hurt not here.
(Love’s War, lines 35-38)

[those . wars][the . ig][norant . these] [th’ ex . per][ienced . love],
[there . we] [are . al][ways . un][der . here][a . bove]

[there . en][gines . far] [off . breed][a . just][true . fear]

[near . thrusts][pikes . stabs][yea . bul][lets . hurt][not . here]

5. Conclusions

French schwa deletion is not an instance of phonetic analogy. Rather, gradient
reorganization of gestures in a manner familiar from the literature on Articulatory
Phonology is enough to account for the facts of this case. The gestural reduction
account assumes only the existence of gradient phonological processes capable of
targeting a single dimension of the realization of a string. In the case of French
schwa, at issue is the phasing of consonant gestures relative to one another. Other
phonetic effects associated with this so-called Schwa Deletion (such as the
decreased magnitude of the rounding gesture) result directly from
accommodations related to this rephasing. Whereas the Paradigm Uniformity
approach posits first categorical deletion of schwa and then subsequent
reintroduction of phonetic features such as the duration of the preceding
consonant, in our account these phonetic features are never altered to begin with.
Instead of the sum effect of an arbitrarily large set of analogical repairs to the site
of an overzealous deletion, we see the result of a unitary phonological process.
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Unpacking the Okanagan Person-Marking Conundrum

PAUL BARTHMAIER
University of California, Santa Barbara

0. Introduction

Okanagan, a Southern Interior Salish language spoken in northern Washington
state and southern British Columbia, exhibits a peculiar set of pronominal
morphemes that surely are a testament to a diverse and varied history. From the
outside, the pronominal markers associated with Okanagan clauses appear to be a
disparate group of morphemes. A lack of formal similarity frustrates attempts to
characterize them as either nominative-accusative or ergative-absolutive.
Morphologically the pronominal forms appear to be the typologically rare
tripartite system. Yet, speakers have little trouble using the different markers in
their appropriate contexts. In what follows, I will propose an analysis of how the
person marking in the language has come to have such an interesting shape. I will
offer internal and external motivations that the system responded to as it evolved
into its current form.

Okanagan has been investigated by several different researchers, the most
notable of whom, Anthony Mattina, has continuously studied the language since
the late 1960s. In his recent paper (A. Mattina 2001), he describes four
pronominal sets, summarized in the tables below. If four sets of pronominal
marking were not complicated enough, a language learner must also contend with
homophonous forms overlapping paradigms and a host of allomorphy some of
which has no reasonable explanation in the phonology. (Parenthesized elements in
the above tables are subject to regular phonological processes in the language
such as deletion in unstressed environments and coronal simplification.)

6)) Intransitive Genitive Subject’
sg Pl sg pl
1 kn= k*u= 1 i(n)- -tt
2 k"= p= 2 a(n)- -mp
3 4] a...-Ix 3 -s/-c -s-1x/-c-1x

' A. Mattina (2001) labels this paradigm ‘possessive,” but elsewhere he has used ‘genitive’. For
further discussion of this category label see A. Mattina (1993) and N. Mattina (1996).
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Transitive Subject Transitive Object
sg Pl sg pl
1 -(Dn -())m/-t 1 k*u= k"u=...-m
2 -(D)x" -()p 2 -s/-m -4(l)m
3 -(i)s -(i)s-1x 3 -0 -0...-Ix

Finding the same consonants, particularly -m, -s, and -f, recurring across so
many forms is somewhat surprising in a language like Okanagan, which has
almost forty consonants in its inventory. But, if we focus on individual sections of
the grammar one at a time, we can explain why we see the same consonants in so
many forms. Borrowing may account for some of the changes, but the modern
system is also the result of detransitivization, grammaticization, and reanalysis.
This process has led to a radical restructuring of a crucial portion of core grammar
which we still see today.

1. Possessive marking

The first step towards simplifying the person-marking puzzle is to point out that
one set of markers, the ‘Genitive Subject’, is identical in form to the possessive
markers in the language. Although genitive subjects and possessive morphemes
are employed in distinct sections of the grammar, their formal similarity warrants
a unifying diachronic explanation. The examples in (1) have morphemes circled
which correspond to underlined pronouns in the glosses.

(la) n.tkviki? - - x* Q} stPawtilt (gw26)?
saddle.up - DITR -2ERG TPOSS-youngest.boy’
You will saddle it up for my youngest boy

(1b)  way’ Xas-t @ sq’lips (gw352)
DM be.good-STA  2POsS-handkerchief
Your handkerchief is pretty

(Ic) way’ ken-xit-om Pt iw{s)  (gw30)
DM help - BEN - INTR DET OBL  father-3POSS
His father helped him

The above Okanagan examples show typical predicate-initial clauses with single
arguments. The predicate describes an event or state and is marked with verbal

2 The majority of examples come from Mattina (1985) The Golden Woman, an Okanagan narrative
tale told by Peter J. Seymour to Anthony Mattina. Examples numbers correspond to the line
number of the published text.

Abbreviations used are: ASP=aspect, BEN=benefactive transitivizer, DET=determiner,
DIR=directional, DITR=ditransitive, DM=discourse marker, DST=distributive, ERG=ergative,
EVID=evidential, INTR=intransitive, IMP=imperative, I[RR=irrealis, LOC=locative, HTR=high
transitivity, =~ LTR=low transitivity, = MUT=mutative, = NC=non-control, =~ NEG=negative,
NOM=nominalizer, ~OBL=oblique, POSS=possessive, RCP=reciprocal, = RDP=reduplication,
RES=resultative, STA=stative.
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morphology. In each example the argument is a nominal which is affixed by a
possessive marker. In the following, we will see that the construction types found
in (1) serve as a model for many other constructions.

Cross-linguistically, nominalizations have been recognized as a common
strategy for identifying complements. In English, nominalizations are used as one
type of complementation strategy. Consider the following examples.

(2a)  The Taliban destroyed the Buddha statue.
(2b)  [The Taliban’s destruction of the Buddha statue] angered many people.

The clause in (2a) is nominalized in order to be used as the subject argument of
(2b). Note that word order is preserved, the subject and verb of (2a) are in a
genitive relationship and the object is an oblique.

Nominalization also appears to be an important grammatical resource of
Okanagan as a way of identifying arguments.

(3a) c-my-st-is i {s) k™l - st-om (gwl37)
ASP-know - LTR -3ERG  1POSS-NOM-send-LTR-INTR
He’ll know that I sent you (lit. He’ll know it was my sending)

(3b)  way’ xas-t i? @ ¢ - kK’otpax- tot (gw352)
DM be.good-STA  ART OM-ASP-think-1pPOSS
Yes, we’ve done good thinking (lit. our thinking is good)

The intransitive clauses in (3) show a pattern similar to those in (2); each clause
consists of a predicate with verbal morphology and a single argument, yet the
arguments in (3) have a semantic core which is verbal. In order for an event to be
an argument, the grammar requires that the clause be nominalized. In the above
examples, the nominalizer is circled and the boldface in the gloss line shows its
use as a nominalizer. This strategy is common in Salish and appears to go back to
Proto-Salish (Kroeber 1999). In these nominalizations, the possessive morphology
corresponds to the subjects of the nominalized clauses.

The examples in (3) only partially describe the picture because the arguments
are grammatically intransitive. Transitive subjects of nominalizations look
virtually the same as intransitive subjects, but objects are curiously marked by a
proclitic from the intransitive subject set. N. Mattina (1996) labels the intransitive
set the ‘absolutive paradigm’, presumably because these forms mark subjects of
intransitive clauses and objects of nominalized clauses.

(4a) ut my-p-ni-s  t incd @ -s-k™il-st-am  (gw127)
DM know-MUT-NC-3ERG OBL | 2 1POSS-NOM-send-LTR-INTR
He’ll know that I sent you

b

(4b) cu-nt-s way i-s-Kiw-Ix-st-m (gw865)
say-TR-3ERG DM 2 1POSS-NOM-climb-motion-LTR-INTR
She’ll say to you, ‘I’ll take you upstairs...’
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In both examples above, the subject of the nominalized clause is marked by the
possessive morpheme i(n-) and the object by the intransitive subject morpheme
k"=. Example (4a) also nicely illustrates the argument structure of the transitive
predicate mypmiis ‘He’ll know X’ in that X must be interpreted as the nominalized
clause. The emphatic pronoun, inca? ‘I,” is necessarily marked as oblique. Thus
the two core arguments are the nominalized clause and the third person subject
which is marked on the predicate by the ergative -s.

Nominalization is also employed in some Okanagan negation strategies.
Payne (1997) explains that languages may have several different strategies for
negation and one common type is nominalization.

(5a) lut t'= i- k- s- an- x"st - itk" (gw289)
NEG  EVID 1POSS-IRR-NOM-LOC-walk-water
I'm not going to wade in the water.

(5b) lut k"= t= i-k-s-x"ic’-ott-om (gw289)
NEG 2 EVID 1POSS-IRR-NOM-give-DITR-INTR
I'm not going to hand it to you,
The negative, lut, has a single nominalized argument where the subject of the
nominalized clause is marked by the possessive set and the object by the
intransitive set.

During the diachronic progression of the grammar, the nominalization schema
seems to have been further extended in Okanagan as a means of signaling
interclausal dependencies. Kroeber (1996) proposes for Thompson Salish that
nominalization of this type may be thought of as a clause-chaining device where
the nominalizer is seen as marking a predicate as non-finite. The example in (5),
which is taken from A. Mattina (1985), suggests that this may be a useful notion
for Okanagan as well. It consists of a sequence of three clauses. In the third
clause, Mattina’s gloss certainly indicates that the clause is pragmatically and
perhaps syntactically dependent, yet the clause has no overt marker of
dependency other than the nominalization.

6) yoy‘a -t stim’  Xmink - ant - p (gwl10)
all - STA what  want - HTR - 2pERG
Anything you want
ut x"ic’ - ¢m - an,

DM give - 2pObj-1ERG
I give to you

ut k"u= a -@ ¢ - anpat?ils - om

DM Ip 2POSS-NOM-ASP-respect.feelings - INTR
because you respect my feelings.
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This example represents a different use of possessive morphology than was seen
in (4). Here the nominalized clause is not an argument of any verb; rather it
provides adverbial information to the discourse. The use of free-standing non-
finite constructions to add circumstantial or adverbial information to a discourse
is a common strategy seen in clause-chaining languages.

The final step in the process of evolution of nominalization seems to be the
use of nominalized clauses as seemingly independent clauses.

@) ci-s lut abPi? kv= = i-k-s-dwn-ikst-am (gw362)
say-3ERG NEG because 2 EVID  1POSS-NOM-leave-hand-INTR
He said: “No, I’m (not) going to let you go,

way’ k"= i-s-c-%x74-m
DM 2 1POSS-NOM-ASP-look. for-INTR
I came to get you.”

The gloss in (7) does not indicate a dependency relationship like the one in (7),
although a dependent interpretation might not be infelicitous. The second clause
provides the reason for doing the first. The many examples like the one in (7) help
explain the motivation for the synchronic category label ‘genitive subject’, but a
diachronic approach sheds greater light on the complexity of the history and its
use in discourse.

To summarize, what began as a simple kernel in the morphology of the
language has apparently been exploited by speakers of Okanagan for several
different grammatical purposes. That is, nominalization and possessive marking
has spread from the level of morphology to the syntax and pragmatics of the
language as a grammatical device which provides a means of accomplishing
several different functions. Synchronically we find the possessive morphemes
operating with nominalized clauses to indicate not only possession, but also
arguments of predicates, interclausal dependencies, and even seemingly
independent clauses.

2. Second Person Singular Object

The second piece of the puzzle involves the second person singular object forms.
They are represented by two, phonologically unrelated allomorphs: -s and -m.
The choice between the two allomorphs is sensitive to the transitivizer of the
predicate. It can easily be shown that -s is found with the higher-transitivity
predicates and -m with the lower-transitivity predicates. Newman (1979b), in his
reconstruction of Salish object forms, proposes two paradigms which he calls the
‘neutral object’ and the ‘causative object.” For second persons, the neutral object
forms in the Salishan family usually have an -s and the causative objects usually
have an -m, except where the forms have been ‘replaced.’

Newman’s analysis is complementary to the one presented here in that neutral
object paradigms pair with higher transitive predicates and causative objects
correspond to lower transitivity predicates. However, his reconstruction suggests
that this patterning could go back to Proto-Salish, a claim which may be debatable
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and one that would obfuscate any internal motivation which may exist. In what
follows, I present an analysis of the internal restructuring of the Okanagan
pronominal system, and I elaborate on the functional motivations behind this
reorganization. This analysis will not dispute the shape of the pronominal forms,
but it may begin to answer questions like how or why they have come to have
their shape.

To begin, it may be helpful to note that the order of morphemes in the
Okanagan transitive predicate is:

®) [(aspect) I stem ltransitivizer | objectJ subject |

Mattina and Montler (1990) present the following data illustrating the sensitivity
of the second person object morpheme to the transitivizer.

) -nt transivizer -st transitivizer
subject strongroot weak root strong root weak root
I wik-nt-G-n  c’lx-nt(9-in  wik-st (@hn c’Ix-st @ -n
I saw you I grabbed you I usually see you I usually grab you
he wik-nt-s clx-nt®-is  wik-st {@s c’Ix-st ) -s

he saw you  he grabbed you he usually sees you he usually grabs you

In the above examples, the morpheme in question is circled and its gloss is in
boldface. Before proceeding with the discussion of the pronominal forms, a few
points about the data are worthy of attention. Firstly, the forms given under -st
transitivizer are presented for illustrative purposes, but are unattested without the
aspect marker ac-/c-*® (N. Mattina 1996:72) Secondly, the two transitivizers
discussed here have reflexes in all of the Salish languages and have received
various labels. Following Hopper and Thompson (1980), I refer to clauses with -
nt as higher transitivity because of their association with telic volitional actions
and -st clauses as lower transitivity because of their non-punctual interpretation.’

The examples in (9) clearly show that there are two distinct morphemes
referring to second person objects. Perhaps more interestingly, it seems that the
current alternation is the result of two different paths, neither of which originated
with second person morphemes. Although from two different diachronic sources,
the stimulus for development was the same: a politeness ploy to defocus second
person.

The likely source of the -s is the third person marker. The use of third person
pronominals for second person is well known in many languages including

* For a full description of Okanagan aspect, see N. Mattina (1996).

* Transitivity in Okanagan has received a good deal of attention. See A. Mattina (1978a/b), A.
Mattina (1982), and Hebert (1982b). For a broader description of the family, see Thompson
(1985).
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German, French, Spanish and Hungarian. This type of replacement tends to
happen for formal second person forms. Over the diachronic development of
Okanagan grammar, in formal situations, speakers may have used third person
markers as a means of deflecting from the more salient speech act participants’
role to the third person. Eventually the formal forms replaced the familiar terms
and they became the only means of reference. This process is analogous to the
situation in German where the pronoun sie ‘they’ has come to be used for formal
second persons. On this continent, Frachtenberg (1922) describes a similar pattern
in Siuslaw where third person plural is also used for second person singular.

The source of the second alternant -m is actually the pan-Salishan marker of
intransitivity. Detransitivization served as a means of defocusing the agent. In
Okanagan this change occurred in lower-transitivity clauses with second person
agents. That is, the clauses which were semantically lower transitivity, d la
Hopper and Thompson (1980), were marked as grammatically intransitive with
the morpheme -m. Historically, this may be due in part because the -st
transitivizer implicated an agent that was low in potency. However,
synchronically the only evidence of detransitivization is the morpheme -m.
Presumably the resulting intransitive clause could have had an optional oblique
second person. Eventually these intransitive constructions were reanalyzed as
transitive (when the detransitivizing -m was interpreted as referring to a second
person patient) and the clauses marked with the transitive subject suffixes.

3. First Person Plural Transitive Subject

The third piece of the puzzle also involves detransitivization, but in this case it
began as a strategy for what A. Mattina (1973) calls ‘third-person indefinite
forms’. Interestingly, Newman (1979a) does not discuss the allomorphy of first
person plural transitive subject markers -#/-m. Based on comparative evidence we
know the -¢ represents the older form, but where the -m came from may not be
immediately obvious. Again, there is good motivation for the detransitivizing -m
to play a role.

A. Mattina (1973) observed the homophony of third-person indefinite forms
and transitive clauses with first person agents and third person patients. The
diachronic path linking the two may look something like the following. As a first
pass the detransitivized construction resembled a passive, as in ‘The cake was
eaten.” This form was used to highlight the patient and defocus the agent. In time
this was interpreted as a third person indefinite form, as in ‘Somebody ate the
cake.” Eventually this third person indefinite construction was reanalyzed as a
first person plural form in a scheme that is analogous to the facts surrounding the
French on, as in on arrive = ‘We’re here!” But the plan was not adopted wholesale
and today we are left with the present allomorphy of -()m/-t.
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(10) -nt transivizer -st transitivizer
strong root  weak root strong root weak root
You wik-nt-s © clx-nt-s () wik-stm )  clx-st-um (D
Wesawyou  We grabbed you We usually see  We usually grab
you you

3" person wik-nt@ c’lx-nt-(m) wik-st -@) ¢’Ix-st -(m)

We saw him  We grabbed him We uéually see  We usually grab

him him
indefinite wik-nt-@ clx-nt-@m)  wik-st @) ¢’Ix-st (m
Somebody Somebody Somebody Somebody
saw you grabbed you usually sees you usually grabs you

Immediately we notice the homophony of the Okanagan forms involving third
person objects and indefinites, shown above on the second and third lines. The
first person plural -m crept into the grammar along the aforementioned path, but,
as seen on the first line of Okanagan forms, the morpheme remained -t with
second person objects. The first person plural allomorph -m is reserved for use
only in constructions which also involve third person objects.

4. First Person k"u=

The final piece of the puzzle involves the first person form k"= which marks
singular and plural objects as well as plural and some singular intransitive
subjects. Newman (1979a) claims that this form is a borrowing from Kutenai ku=,
analyzable as k-‘subject marker’ + hu= ‘first person.” The status of k- is refined
by Morgan (1991), which is certainly the most comprehensive investigation of
Kutenai to date. Morgan shows that Au= marks first person subjects regardless of
number. The morpheme k= is a subordinating proclitic which coalesces with the
initial laryngeal consonant to yield ku=.

The fact that a pronoun is borrowed is startling enough, but the extent of
restructuring of the pronominals it caused is equally striking. Thomason and
Kaufman 1988 explain that this type of structural borrowing most likely points to
intense contact. It does seem reasonable to view k"= as a borrowing into
Okanagan because its distribution does not match the rest of the pronominals. It is
the only pronominal that is truly absolutive in its distribution, that is, it marks
subjects of intransitive and objects of transitive clauses. In addition, as an object
marker, its form and position differs from the rest of the paradigm: it is a proclitic,
not a suffix. Most likely k"4= entered the Okanagan grammar as a marker of
intransitive subject and then spread to other paradigms. The examples in (11)
show that & *u= fits in nicely with the rest of the intransitive paradigm.
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(11a) way’ ken= n - wis-alx (gw336)
DM 1 LOC-high-DST
I jumped up

(11b) way’ k"= c¢-kic-x (gw849)
DM 2 ASP-reach.someone-IMP
You got here

(11c) way’ k'u= t-x"uy (gw371)
DM lp back-go
We will go back

(11d) ut way’ p= x"uy (gwll)
DM DM 2p go
Ok, (you all) go on

The examples in (11) show "= occurs in the same slot as the rest of the markers
and it bears some phonological similarity with the first and second singular forms
which are also velar-initial. Apart from the fact that these clauses are not
subordinate, the use of k4= in Okanagan matches its usage in Kutenai as
proclitic marking first person.

Apparently k"= did not replace the older singular form, kan=, but N. Mattina
(1996:172) reports that k"= is used for first person singular in predicate nominal
constructions involving kin or affinal terms. Compare (12a) and (12b) with (12c).

(12a) k™u= IPPiw-s (nm1996:174)
1 father-3POSS
I am his father

(12b) k™u= kt - ylmix“om (nm1996:180)
1 IRR-chief
I will be a chief

(12¢) ken= k¢t - na’nik’mn (nm1996:175)
1 IRR - knife
I will be a knife

These data are based on her fieldwork and are presented in her dissertation. The
data seem to illustrate an apparent split in the first person singular subject
marking, shown in (12). The predicate in (12c) is not a kin or affinal term and
therefore is marked with the older subject form kan=. As a result, k"= can be
used to mark both singular and plural first person subjects, but its use with
singular referents is limited. The fact that Okanagan preserves the older form
kan= is probably attributable to frequency.

Once this pronoun was borrowed, it would, of course, be used for the other
function of the intransitive set: namely, marking objects of nominalizations, as
was shown in examples (5) and (6). In the following examples, we find that when
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k"u= is used to mark an object, the form does not specify number. This ambiguity
with respect to number matches its use in Kutenai.

(13a) ut k"a %ol stim’ ki® k™u= ac-on-q’a’-ils-om -st-x" (gw369)
DM DM for what that 1 ASP-LOC-business-feelings-INTR-LTR-2ERG
Why is it your business

%= a-k-s-k"ni-m
DIR 2POSS-IRR-NOM-take-INTR
to take me

(13b) siw-oant-s-t a -k - s - "a’m-onwix"-st-am (gw696)
ask-HTR-20BJ-1pERG 1 2POSS-IRR-NOM-accustomed-RCP-LTR-INTR
We ask you to give us an introduction

(13c) lut a-k-s-on-kvix"-kn’ -om (gw862)
NEG 2POSS-IRR-NOM-LOC-unravel-back-INTR
Don’t take the saddle off me

(13d) lut o=  k-s-c-on-ken-ikon’-(n)t-om (gw223)
NEG 1 EVID IRR-NOM-LOC-overtake-back-HTR-INTR
She will never overtake us

In the examples above, the clauses in (13a) and (13b) show that k"u= marks first
person objects of nominalizations regardless of their number. Similarly, (13c) and
(13d) show that the strategy is also employed in negative constructions.

The important difference from the rest of the intransitive paradigm is that
k"u= has permeated the transitive paradigm. That is, in addition to marking
objects of nominalizations, it has also become the standard way mark all first
person objects.

(14a) k - ?amiitm - ont - X" (gw465)
RES-  sit - HTR-2ERG
(You) stay with us

(14b) uti? (k"w=) +=  maélxa®- nt-x (gw305)
DM DIR lie - HTR - 2ERG
And then you lied to me

The examples above show that k"= is used to mark first person objects in main
clauses regardless of whether the referent is singular or plural. The fact that k"u=
is the only form from the intransitive set that marks objects in main clauses
strengthens the hypothesis that & 4= is borrowed.

One question remains: how did k"= actually come to mark objects in main
clauses as well as nominalizations? The answer may lie in clauses with a third
person agent acting on a first person plural patient.
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(15a) ‘@ {= malxa® - s (gw302)
DIR lie - 3ERG
He lied to me

(15b) ut siw - ant - om (gw911)
DM ask - HTR - INTR
he’ll ask us (lit. we were asked)

The examples in (15) show that in clauses with third person agents and first
person patients a distinction has been grammaticized in that clauses with first
plural patients are detransitivized. The predicate resembles the indefinite forms
seen in example (11). By detransitivizing, speakers are left with an intransitive
clause, as in (15b), which will take the intransitive proclitic & "4=. The ambiguity
of number may have led to the spreading of k"= to mark all first person objects,
as in (15a). Eventually k"= spread to mark first person objects with second
person subjects, as in (15), but the motivation to detransitivize did not exist.

S. Conclusion

In the end, what initially appear to be anomalous forms in an already complex
grammar turn out to be well-motivated internal restructuring of the language.
Rather than being an arbitrary pattern of person marking, the formal similarities
of the morphemes represent a realignment according to functional pressures in the
diachronic development of the grammar of Okanagan. Detransitivization followed
by reanalysis, as well as borrowing, helps to explain the allomorphy found in the
person markers of Okanagan.
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Effects of Signal-Independent Factors in Speech Perception

JOSE R. BENKI’
University of Michigan, Ann Arbor

0. Introduction and Background
In human speech recognition, listeners use sensory information from the speech
signal to match a stimulus with an internal representation. The accuracy of that
process is affected by many factors, including, but not limited to, the acoustic-
phonetic properties of the stimulus, whether the stimulus is a familiar lexical item,
. its frequency of usage, and whether the stimulus is confusable with other words.
Boothroyd and Nittrouer (1988) quantified the advantage of lexical status
afforded to listeners by comparing the recognition of familiar CVC words with
CVC nonsense (though phonotactically English) syllables using the j-factor
model. While they did not evaluate contextual effects due to usage frequency or
neighborhood density, the design is well suited to quantification of those effects
as well. The present study is an investigation of how lexical status, frequency, and
neighborhood density affect the speech recognition in noise, through a replication
and an extended analysis of the first experiment in Boothroyd and Nittrouer. The
J-factor model, proposed as a metric of context effects insensitive to overall
performance level, is used to quantify the effects of these factors. All of these
factors are measured with the j-factor model. The effect of neighborhood density
is particularly interesting because it is primarily due to the first two segments.
Boothroyd and Nittrouer propose two measures of context effects that are
relatively insensitive to the degree of signal degradation or overall performance
level. The present study uses the second of these measures, the j-factor, which
quantifies the recognition of a whole as a function of the recognition of its parts.
From probability theory, the recognition probability of a whole is the product of
the marginal recognition probabilities of its parts. For CVC syllables,
p(syll) =p(Cy) p(V) p(C,). Assuming the recognition probabilities of individual
segments or phonemes in CVC syllables are statistically independent and

" Special thanks to Katherine Cassady and Sherene Flemmings for running the experiment. A
preliminary version of this work was presented a Cognitive Science Cognitive Neuroscience
workshop in August 2001 at the University of Michigan, organized by Julie Boland and Rick
Lewis. I am grateful to Pam Beddor, John Kingston, Terry Nearey, and other audience members
for helpful comments. All errors are my own.
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approximately equal (Fletcher, 1953), p(syll) = p(seg), where j represents the
number of independently perceived segments in the syllable. The j-factor can be
empirically determined by calculating the logarithms of recognition probabilities
of whole syllables and segments in an identification task, yielding
j=log(p(syll))/log(p(seg)). A finding of j=n (where n=3 for CVC stimuli) is
consistent with independent recognition of the segments and implies that listeners

- are not exploiting contextual information. The reduction of j below # is a measure
of the effect of context. At the limit of j=1, the recognition of any one segment is
all that is needed to recognize the whole.

In the first experiment of their study, Boothroyd and Nittrouer measured j-
factors for CVC words (j=2.46+£0.08) nonsense syllables (j=3.07+0.14),
concluding that j=3.07 for nonsense targets is consistent with perception of three
independent units. The finding of j=2.46 for word targets is interpreted by
Boothroyd and Nittrouer as a measure of the contextual advantage for words.

The j-factor reduction indicates that the higher recognition probabilities of
meaningful syllables are due in part at least to the higher predictability of words
relative to nonwords (cf. Allen, 1994). The j-factor quantifies this lessening of
statistical independence among the segments of meaningful syllables.

On the basis of a computational simulation of Boothroyd and Nittrouer’s
experiment, Nearey (1998) suggests that the j-factor effects could be reproduced
in a Luce choice model of word recognition as a bias that favors words over
nonsense syllables. If the j-factor measures bias, then manipulations of bias in a
word recognition task should affect the j-factor. If facilitation for high frequency
words is the result of a bias (Broadbent, 1967; Norris 1986), then high frequency
words are predicted to have lower j-factors than low frequency words.

Potential confusors to a given stimulus can affect recognition (Savin, 1963).
The neighborhood activation model (NAM; Luce & Pisoni, 1998), quantified in
(1), proposes that phonetic neighbors compete with the actual target for activation
in a Luce choice model. Degree of phonetic overlap between the neighbor and the
target stimulus determines the degree of competition. The log usage frequency is
used as a weight for both the target and its neighbors.

i p(S| ) 1 og(freqs)
P(S| S) Log(freqs) + . p(N,| ) Log(freq,)

(1) p(ID;)

The probability of identifying a stimulus S is p(IDs); p(S|S) log(fregs) is the
frequency-weighted stimulus word probability of S given S (FWSWP), and
Z P(N, | S)log(freq;) is the sum of the frequency-weighted probabilities of
j

each neighbor N; of S given S (FWNP).

For empirical evaluation of the model, Luce and Pisoni use the Kucera-
Francis (Kucera & Francis, 1967) usage frequencies, and their own confusion
matrices of nonsense syllables in noise. The conditional probability of an item is
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estimated by multiplying the conditional marginal probabilities of the constituent
segments obtained from the confusion matrices.

Accuracy should be positively correlated with FWSWP, the stimulus
probability based on acoustic-phonetic salience weighted by frequency, but
negatively correlated with FWNP, the frequency-weighted probability of
competitors. These qualitative predictions as well as the quantitative predictions
of (1) are borne out in experiments reported by Luce and Pisoni.

The j-factor model can be applied to the parts of (1) to measure the contextual
advantages of words with high and low values of FWSWP and FWNP. In the case
of the FWSWP, only variation from usage frequency and not stimulus probability
should be measurable with the j-factor. It may be that the stimulus probability
factor dominates the frequency weight, in which case the FWSWP should not
have any context effect, as measured by the j-factor.

On the other hand, neighborhood density, quantified by the FWNP, should be
correlated with the j-factor if the j-factor is inversely related to bias, as suggested
by Nearey. Consider the case of a listener perceiving partial phonetic information
of a target word in a dense phonetic neighborhood. Given the partial phonetic
information, the probabilities of non-target potential responses are large, so any
bias in favor of the target will be reduced. If the partial phonetic information
delimits a sparse phonetic neighborhood, the probabilities of the non-target
- competitors are low, and bias for the target should be high. Under this account,
words with high values of FWNP (low bias) should have high j-factors, while
words with low values of FWNP (high bias) should have low j-factors.

Boothroyd and Nittrouer’s design offers an opportunity to test these
predictions of frequency and neighborhood density, since the words span a range
of usage frequencies, and are phonetically balanced with the nonsense syllables.

1. Method

The procedure for Boothroyd and Nittrouer’s Experiment 1, in which participants
identified CVC nonsense and word syllables at different noise levels, was
followed as closely as possible, except that stimulus presentation and response
collection was done online. Proportion correct of phonemes and whole syllables
of different subsets of the test items were subsequently used in j-factor analyses.

Forty-three young adults were recruited from an undergraduate linguistics
course at the University of Michigan and participated for course extra credit. All
were native speakers of English and reported no known hearing problems.

The same lists of CVC syllables developed by Boothroyd and Nittrouer,
consisting of 120 words and 120 nonsense items were used for this study. Both
the word and nonsense syllable lists were phonetically balanced such that the
phonemes in the sets of 10 initial consonants /bpdtkshmlr/, 10 vowels
fireteuovoaaar/, and 10 final consonants /pdtgkszmnl/ were evenly
distributed in the word and nonsense syllable lists.

Each item was read by the author, a native speaker of American Midwest
English, in the carrier phrase “You will write ... please” in a sound-treated room
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and was recorded to DAT with a Realistic Highball microphone and a Tascam
DA-30 digital tape deck at a sampling rate of 48 kHz. The recording of each item
embedded in the carrier phrase was converted to a WAV file at the same sampling
rate and stored on computer disk. The overall level of each stimulus was adjusted
so that the peak amplitudes of all stimuli were matched.

The experiment was run using software running in the Matlab (version 6.1)
environment on four Windows NT laptop computers in an anechoic chamber.
Signal-dependent (though uncorrelated) noise (Schroeder, 1968) was added online
at one of four S/N ratios (—14 dB, —11 dB, —8 dB, —5 dB). The resulting stimuli in
their carrier phrases were presented for identification binaurally via AKG
headphones with the volume set to a comfortable listening level, presented in 24
random blocks of 10 random targets, each block containing all words or nonsense
syllables.

Thirty-seven participants were randomly assigned to one of the four S/N ratios
(11 participants at —14 dB, 9 at —11 dB, 9 at -8 dB, and 8 at -5 dB). Six
participants at the beginning of the study were assigned to other S/N ratios (1 at
—-10dB, 2 at -9 dB, 2 at —7.5 dB, and 1 at —4 dB) in order to determine a range of
S/N ratios for performance levels approximate of those in Boothroyd and
Nittrouer. All participants were instructed in writing that they would be listening
to real and nonsense consonant-vowel-consonant syllables of English presented in
a carrier phrase with noise, and were to type what they heard using standard
English orthography for both the words and nonsense items. A brief list of
examples of English orthography for spelling nonsense items was provided.

2. Results and Analysis

Each phoneme response was scored as correct if it matched the corresponding
stimulus phoneme, and incorrect otherwise, with the following adjustments. First,
/a/ and /o/ were counted as matching vowels. In their stimulus list preparation and

response analysis, Boothroyd and Nittrouer regarded the vowels /a/ and /o/ as
distinct phonemes, and these distinctions were maintained in the preparation of
the stimuli for the present study. However, these vowels are merged in the
English spoken by many of the participants, and were therefore counted as the
same vowel for scoring purposes. Missing consonants were scored as “null”
responses and incorrect. If a cluster was reported for one of the consonants, it was
scored as “other” and incorrect, unless one of the elements was a correct response
and the epenthetic consonant occurred between the vowel and the correct
consonant. In those cases, half were scored as vowel errors (“other”) and half as
consonant errors (“other”).

Using the above criteria, the observed probabilities of correct recognition of
nonsense phonemes, word phonemes, nonsense syllables, and word syllables for
each participant were calculated and are plotted in (2).
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The range and pattern of performance is quite similar to those reported by
Boothroyd and Nittrouer. The S/N ratios are about 11 dB lower in the present
study, which may be due to differences in the quality of the stimuli, type of noise
(they used spectrally-shaped white noise that was the same level for all of the
stimuli of a given S/N ratio, instead of the signal-correlated noise used here), or
the experimental procedure.

Proportions correct of phonemes and syllables for each condition were
converted into j-factors for each participant and averaged for an estimate of the
j-factor for each condition. Because measurement errors for probabilities near
zero or unity have a large effect on the estimate of the j-factor, if either the
phoneme or syllable probability was less than 0.05 or greater than 0.95, the
resulting j-factor was not included in the calculation of average j-factor or
subsequent statistical tests, following Boothroyd and Nittrouer.

3.1. Lexical status

The j-factors averaged across participants for the high and low context condition
for each comparison are shown in (3). There is no significant difference between
the nonsense syllable j-factor j=3.07 and n=3 (1(40)=1.69, p=0.0991), as predicted
by independent perception of phonemes in nonsense syllables and consistent with
Boothroyd and Nittrouer. A paired comparison of words and nonsense syllable j-
factors shows the word j-factor mean, j=2.35, to be significantly less than the
nonsense syllable j-factor mean (t(40)=11.196, p<0.00001), diagnostic of
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phonemes in words not being perceived independently of each other, or of a bias
in favor of words.

(3)
The j-factors for high and low context conditions of lexical status, frequency,
FWNP, and FWSWP averaged over participants.

Comparison Jj-factors with 95% confidence intervals
High context Low context
Lexical status: 2.34+0.08 3.07+0.08
word/nonsense syllable (B&N 2.46 +0.08) (B&N 3.07£0.14)
High freq./Low freq. 2.25+0.10 2.46+0.10
Low FWNP/High FWNP 2.11£0.09 2.61+0.11
High FWSWP/Low FWSWP 246 £0.13 2.39+0.09

Values for each participant are plotted in (4), with best-fitting curves for
words and nonsense syllables. Each point represents average syllable recognition
probability as a function of average phoneme recognition probability for words or
nonsense syllables of a single individual. The j-factors are not significantly
correlated with phoneme recognition probability for either nonsense syllables
(R?=0.0650, F(1,40)=2.7104, p=0.1077) or for words (R?<0.00001,
F(1,42)=0.0002, p=0.9998). The lack of correlation with phoneme recognition
probability and the good fit across the range of recognition probability supports
the use of the j-factor as an index of context effects independent of recognition
probability.

3.2. Word Frequency

Word frequency effects were measured by dividing word trials into high and low
frequency groups using the median log Kucera-Francis frequency of all the words
(3.29) as a cutoff. The high frequency words have a mean log Kucera-Francis
frequency of 4.90, while the low frequency words have a mean log Kucera-
Francis frequency of 2.46. Average phoneme and syllable recognition
probabilities were calculated for high and low frequency words for each
participant, and converted to j-factors as shown in (3). As expected, the high
frequency words have a lower j-factor (j=2.25) than the low frequency words
(7=2.46), consistent with the prediction of a bias in favor of high frequency words,
with the magnitude being about a third of the size of the lexical status effect. A
paired comparison indicates that the difference between the mean high and low
frequency j-factors is significant (t(42)=3.809, p=0.00045). The difference is also
significant if a familywise a=0.05 error rate is maintained using a Bonferroni
criterion for four tests (the cutoff for familywise a=0.05 for four tests is t=2.4949
(Hays 1994:1007)).
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3.3.  Neighborhood Density and Stimulus Word Probability

An online version of Webster’s Pocket Dictionary (Webster’s Seventh Collegiate
Dictionary, 1967; Nusbaum, Pisoni, & Davis, 1984) was used to determine the
neighbors for each target word. All neighbors differed with the target by one
segment, with a substitution or a deletion for the third non-matching segment, but
no insertions. In order to compute conditional phoneme probabilities for
computing the FWNP and FWSWP, confusion matrices were calculated for Cy, V,
and C, by collapsing the nonsense syllable responses across all participants. The
cells of each confusion matrix were used to calculate the conditional probabilities
needed to compute FWNP and FWSWP for each target word.

The median FWNP and FWSWP values were used as cutoffs to divide the
target words into high and low FWNP groups and high and low FWSWP groups.
A j-factor was calculated for each participant for the high and low groups of both
FWNP and FWSWP; the average j-factors are in (3).

A paired comparison of the mean j-factors low and high FWNP words
indicates that the difference is significant (t(41)=8.691, p<0.00001). The
magnitude of the effect is nearly as large as that between words and nonsense
syllables, confirming the expectation that targets with sparse phonetic
neighborhoods (j=2.11) have a large contextual advantage over targets with dense
phonetic neighborhoods (j=2.61). Data for individuals for words with high and
low values of FWNP, and average j-factors are plotted in (5).
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The effect of FWSWP is nonsignificant (t(37)=1.050, p=0.3004), with j=2.46
for high FWSWP words and j=2.40 for low FWSWP words. This nonresult is
consistent with the phoneme probability overwhelming the frequency weighting,
resulting in accuracy differences but not in j-factor differences.

The contextual advantage afforded to words with sparse phonetic
neighborhoods can be further investigated by subdividing the neighborhood of a
given target into those neighbors sharing C,V with the target, those sharing VC,,
and those sharing C,C,. The FWNP can be calculated for these three different
neighborhoods to divide the target words into high and low FWNP groups for j-
factor analyses. The results of these analyses are in (6). The C,V neighborhood
shows a significant difference (t(39)=6.507, p<0.00001) between low (j=2.15) and
high (j=2.52) FWNP targets in favor of words with low density neighborhoods.
The difference in j-factor for the C;C, neighborhood is slight and in the opposite
direction as might be expected (low density, j=2.41; high density j=2.29) but
significant (t(39)=2.386, p=0.0220). However, the difference for the C,;C,
neighborhood is not significant if a familywise 0=0.05 error rate is maintained
using a Bonferroni criterion for three tests (the cutoff for familywise a=0.05 for
three tests is t=2.3954; Hays 1994, p.1007). The difference for VC,
neighborhoods is not significant (t(41)=0.004, p=0.9966). The vast majority of the
difference in the j-factors for low and high FWNP words seems to arise from C;V
neighborhood structure.

It is unlikely that the neighborhood analysis results are because of an
excessive number of C,V neighbors relative to the other two types of neighbors.
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Column 1 of (6) shows the mean number of neighbors per target. The average
20.8 neighbors per target are roughly equally divided between the three types of
neighbors.

(6)

Neighborhood j-factor analysis. The following values are reported for each type
of neighborhood: the average number of neighbors (with S.D.), the average j-
factors with 95%. C.I. for low FWNP (low density neighborhood), high FWNP
words (high density neighborhood) words.

Neighborhood Mean number j-factor for low J-factor for high
type of neighbors  FWNP words FWNP words
All neighbors 20.8 (4.8) 2.11+0.09 2.61+0.11
C1V neighbors 7.1 (2.4) 2.15+0.11 2.52+0.10
VC; neighbors 5.7 (2.2) 2.35+0.08 2.34+0.08
C,C; neighbors 8.0 (3.5) 2.41+0.08 2.29+0.11

4, Discussion

The interpretation of the result j=n, as was found for nonsense CVC syllables with
n=3 segments, is consistent with the hypothesis that the constituent segments of
syllables are perceived independently. But what does the result j<n mean?
Boothroyd and Nittrouer suggest it is a measure of the reduction of independent
perceptual units. Words are perceived as consisting of j=2.35 independent units,
with each phoneme consisting of about 0.78 units.

Nearey (1998), proceeding from a computational simulation of Boothroyd and
Nittrouer’s results, suggests that small reductions (around 1 or less for n=3) in the
j-factor could arise from a bias in favor of particular items in a Luce choice
model. Results of 2<j<n are consistent with independent perception of »
segments, and reduction of j below n quantifies the amount of bias involved for
those items. The present results for word frequency, that high frequency words
have lower j-factors than low frequency words, are entirely consistent with this
interpretation and would support bias accounts of word frequency effects in word
recognition. However, it is important to note that the j-factors reported here are
averages over groups of words. Under certain situations of high context, it is
possible that a gestalt model of word recognition, in which words are perceived as
wholes, would be a more appropriate interpretation for results of j=1I.

The neighborhood density results suggest that the implementation of bias must
be understood with reference to temporal distribution of the acoustic-phonetic
information. Recall that, as predicted, words with sparse neighborhoods had a
lower j-factor than words with dense neighborhoods, consistent with a bias
favoring words from sparse neighborhoods. Importantly, this result largely holds
true for neighborhoods defined by CV neighbors but not VC neighbors.

Correct perception of the beginning of a word in a sparse phonetic
neighborhood delimits a small set of potential candidates. A listener can then
focus attention on just those phonetic features that distinguish the members of this
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small set to achieve correct recognition despite reduced acoustic-phonetic
information present at the end of the syllable. This account of how listeners use
bias, based on a dynamic analysis of the effects of neighborhood density, offers
support for the dynamic aspects (but perhaps not the strict autonomy) of the
cohort theory of word recognition (Marslen-Wilson, 1989).

The lack of any significant j-factor effect for VC neighborhood indicates that
in open-response identification, contextual information from correct recognition
of syllable-final material is not used in order to reevaluate or sharpen the
perception of earlier-occurring syllable-initial material in the same way that
contextual knowledge guides perception of upcoming material (but cf. Salasoo &
Pisoni, 1985). What is measured by the j-factor for words in sparse C,V
neighborhoods does not just narrow the set of possible word candidates so that
guesses can be more effective, but seems to have genuine perceptual effects. If the
role of bias were merely to narrow such a set, along the lines of what Broadbent
(1967) calls the sophisticated guessing model, then one would expect a significant
reduction of the j-factor for words in sparse VC, neighborhoods as well.

This asymmetric effect is consistent with claims for more robust acoustic-
phonetic information in the speech signal for onsets than for codas. Wright
(2001), for example suggests some active compensatory strategy on the part of
listeners, since syllable-final consonants must be correctly identified in languages
that have them, such as English. If the strategy takes place according to the
account outlined above, with listeners focusing attention whenever expected
neighborhood density permits, then recognition rates for codas should be low
when expected neighborhood is dense, and high when the expected neighborhood
is sparse.

A preliminary comparison of the average recognition rates for C; and C, is
consistent with these predictions. Nonsense syllables, whose segments are highly
unpredictable, show p(C;)-p(C)= 0.2124, providing a baseline for the advantage
of onsets over codas. Words, with p(C;)-p(C,)=0.0798, show lower differences
than the nonsense syllable difference. The recognition rates for C; and C, of low
CiV FWNP words—sparse expected neighborhood—are nearly equal at
p(C1)-p(C2)= 0.0226, while the comparable rate for high FWNP words—dense
expected neighborhood—is p(C,)-p(C,)=0.1704.

Frequency of usage and neighborhood density effects could be explained here
in terms of a criterion bias shift, supporting feedforward models of top-down
effects in word recognition such as Merge (Norris, McQueen, & Cutler, 2000) or
FLMP (Massaro, 1998) over feedback models such as TRACE (McClelland &
Elman, 1986). However, given the dynamic nature of the neighborhood density
effect as reported here, the operationalization of bias appears to narrow the
difference between feedforward and feedback models. The current findings
indicate that bias appears to improve the efficiency of perception of phonological
structure in the coda when acoustic-phonetic information is impoverished. This
interpretation of bias as measured by the j-factor may represent attentional
priming effects (Grossberg & Stone 1986).
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5. Conclusion
Support has been provided for Boothroyd and Nittrouer’s j-factor as a robust and
replicable measure of the effects of context in human speech perception. The j-
factor represents the number of perceptually independent parts within a whole,
and can be interpreted as a bias in favor of words over nonsense syllables, words
with higher usage frequencies over words with lower usage frequencies, or of
words from sparse neighborhoods over words from dense neighborhoods. The
neighborhood density effect is dynamic, such that the neighborhood is primarily
determined by the first two segments of a CVC word. This dynamic effect appears
to improve perception of codas of CVC words in sparse CV neighborhoods.
Future work will use the j-factor model to investigate context effects in other
types of stimuli besides English CVC monosyllables, such as longer words, and
other languages with more different syllable structure. Investigation of the
model’s assumptions is also planned, such as approximately equal recognition
rates of all phonemes, and whether segments (as opposed to syllables or features)
are the proper units of analysis.
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Herds of Wildebeest, Flasks of Vodka, Heaps of Trouble: An
Embodied Construction Grammar Approach to English Measure
Phrases

ELLEN DODGE and ABBY WRIGHT
University of California, Berkeley

1. Introduction

In this paper we examine English Measure Phrases (EMPs), for example, herd of
zebras, cup of coffee, square of cloth, and miles of beach.' Although EMPs
internally resemble other phrases of the same form (a noun followed by of
followed by a noun phrase), they interact with other elements in the clause in
unique ways. On the basis of the phenomena studied in this paper, it will be
necessary to distinguish EMPs from other N-of-NP phrases. First, EMPs show
unusual modificational patterns. Consider the following corpus examples:

(1) The only other colours are provided by a snaking blue-black ribbon of
tarmac... (BNC)?

2 Ronni blinked down at the glittering sea that was divided from the craggy
landscape by a broad silken ribbon of glittering pale gold sand. (BNC)

In (1) blue-black is understood as modifying tarmac, not ribbon, which serves
instead to specify the dimensional boundaries of the tarmac. In (2) broad refers to
the dimension of ribbon, while silken describes a quality of the sand.

EMPs also exhibit varying agreement patterns. Consider the following:

(3)  To ease the pressure, a truckload of Commandos were taken to the rear,
where they could relax for a couple of days. (BNC)

(4) A herd of zebras, hence, produces about a quarter to a third of its weight
in prey carcasses per year. (BNC)

' We would like to thank Charles Fillmore, the FrameNet Project, George Lakoff and Jerry
Feldman, the Neural Theory of Language Group, and Andreas Kathol.
2 For our corpus data we used the British National Corpus (BNC).
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In example (4) a herd is construed as singular and shows singular agreement. In
sentence (3) the opposite is the case: a truckload of Commandos is construed as
plural and shows plural agreement.

Finally, the EMP construction allows for the noun phrase nested inside the
EMP to satisfy the selectional restrictions of the verb.

(5)  Atoddler was fighting for life last night after he swallowed a bottle of
lethal acid at a doctor’s surgery. (BNC)
(6) The bottle of champagne took five attempts to break... (BNC)

In sentence (5) a bottle of lethal acid is an amount of acid; it is unlikely that the
child swallowed both the acid and its container. In (6), however, it is clear that the
noun phrase, a bottle of champagne, is about a bottle since break’s selectional
restrictions require that its direct object be solid or a functional item, which can
not be satisfied by champagne. In these examples the verb’s selectional
restrictions can be satisfied by either of the elements in the phrase. Furthermore,
EMPs can be nested and the verb can select for the innermost noun. Consider
example (7) and note also the plural agreement on the verb; fall agrees with bits,
an intervening measure element between load and paper.

@) When I open it a load of bits of paper fall out and flutter to the ground.
(BNC)

We will argue that EMPs can be insightfully analyzed using the fledgling
framework of Embodied Construction Grammar (Chang et al. 2001), which we
will outline in Section 4. In this form of construction grammar, linguistic
constructions map phonological forms to embodied conceptual representations.

2. English Measure Phrases and Their Function

As mentioned above, herd of zebras, cup of coffee, square of cloth, and miles of
beach are all examples of EMPs. They are of the form X of Y, where X is a count
noun and Y is a mass noun or plural count noun. We will refer to plural count
nouns as multiplex since this captures the undifferentiated nature of the
individuals. So for cup of peas, cup will be described as the X-element and peas
as the multiplex Y-element. We will assume a traditional constituent analysis for
EMPs. The EMP is a nominal element which consists of a noun modified by a
prepositional phrase. We are not making syntactic claims, per se, about the
internal form of the phrase (see Akmajian & Lehrer 1976 and Gawron 2002 for
proposals about the internal structure).

What we are calling English Measure Phrases are part of a larger group of
constructions sometimes called partitive constructions (Quirk et al. 1985). In this
paper, we will not be looking at quality partitive nouns (such as fype of font),
temporal measures (second of boxing), or phrases that describe part-whole
relations (sip of the wine). Actual lexical items in English may appear in more
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than one type of phrase. For example, while hunk of cheese is an EMP, the phrase
a hunk of that cheese log describes a part-whole relationship.

We will now propose a typology of EMPs (see Lehrer 1986 and Svensson
1998 for related descriptions). Our typology is constructed on the basis of
differences in both the X- and Y-elements; types vary as to whether mass and/or
multiplex Y-elements are allowed, and also as to what sort of additional
classifying information the X-element provides. Due to the graded nature of these
distinctions, the different types are intended to indicate relevant areas along a
continuum rather than being strictly disjoint and distinct types.

2.1 Types of EMPs

Container-Measures are phrases such as glass of tea, busload of children, or
cupful of wine, and can have a Y-element that is either a mass or a multiplex. They
constrain and individuate fluids and other entities that must be physically
contained to be measured. Information about the typical size of each kind of
container gives inexact information about the amount of the Y-element. In this
group are also those X-elements formed by adding —ful or —load to objects.
Objects that are not typically conceptualized as containers usually require this
suffix: for example, a handful/*hand of peanuts.

Standard-Measures such as yard of cloth, cup of beans, or gallon of milk are
measurements on a standardized scale. These can have either a mass or multiplex
entity as their Y-element, though a multiplex can only occur in measures of
volume. Standard-Measures provide exact information about the length, area,
volume or mass of a substance.

Dimensional-Boundaries are phrases like stick of butter, sheet of paper or
ribbon of sand. The Y-elements which appear in this type are all internally
cohesive and thus are only mass nouns, not plural count nouns. The X-element
may provide relative size information; for a given substance, a chip is generally
smaller than a hunk. Additionally, in the Dimensional-Boundary type of EMP an
X-element such as stick tells us that the Y-element is a fairly rigid, predominantly
one-dimensional object (or a long thin thing, as is familiar from classifier
languages), thus providing information about shape, dimensionality and rigidity.

The Configuration type has members such as line of trees, circle of crows,
stack of papers or heap of stones. In this type, individuals are arranged in a
particular configuration, so the Y-element must be a multiplex noun. The
X-element provides information about the configuration’s shape and orientation.

The final type is Collection-of-Members which has examples such as herd of
zebras, swarm of bees, or team of soccer players and requires a multiplex
Y-element. In this case the X-element provides information about the social or
functional relationships between the individuals.

Some lexical items may occur in more than one of the EMP types. For
example, a circle of crows is a Configuration since it describes the arrangement of
a set of objects in terms of the shape of the boundary, similar to ring of crows;
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however, circle of cloth is of the Dimensional-Boundary type since it indicates
that the cloth is a flat object that extends to a circular boundary.

Figure 1: Corpus Examples from the BNC

Container-Measure

The court also heard from medical experts who found traces of half of a bottle
of whisky, and cocaine, in Kin’s body. (BNC)

Standard-Measure

A foot of snow fell in the Scottish Highlands yesterday, bringing chaos to
road, rail, and air services. (BNC)

Dimensional-Boundary

She folded the silver square of wrapping paper in half. (BNC)
Configuration

A man was sprinkling petrol on a heap of sprouts to help them burn. (BNC)
Collection-of-Members

You may fatten a couple of pigs to kill and keep a small flock of laying hens
or ducks on household scraps. (BNC)

2.2 The Function of EMPs

EMPs measure, individuate, and give classificatory information about substances.
The X-element provides the structure by which an unmeasured and internally
undifferentiated Y-element is individuated. Although in any given instance a mass
noun may be bounded and have a particular size and shape, this information is
situational, rather than being an inherent feature of that type of entity. When a
substance is simply a mass without any measure or quantification, it is not
countable. EMPs serve to make mass nouns countable. Multiplex items are easily
quantified through counting, but the count does not supply information about the
shape or configuration of the group, the relationships between elements of the
group, or even whether or not the multiple entities form a single group at all. In
this case the EMP serves to make one countable instance of a multiplex of
entities, indicating the relationships between them. Once we have a countable
instance of a mass or multiplex, we can describe interactions with that object; this
is something that count nouns get for free, but mass nouns do not.

EMPs show significant similarities to the classifier systems of prototypical
classifier languages, such as Yucatec Maya (Lucy 1992). Properties provided by
the X-element in the EMP such as shape, dimensionality, extent, orientation and
consistency have been considered universal parameters of classification in studies
of classifier systems (Aikhenvald 2000). Additionally, the functions performed by
EMPs and classifiers are similar. Lucy (1992, 2000) and others have suggested
that a classifier form indicates the individuation status (unit or quantity) of a
lexical noun indicating type or quality. Under such a view, the nouns in classifier
languages are all of the English mass noun type, and require classifiers to be
individuated.

78



English Measure Phrases

Although similar, there are morphosyntactic differences between prototypical
classifiers and EMPs. Prototypical classifiers are closed class items with no
independent status, and are used obligatorily. In English there are no individual
lexical items dedicated as classifiers; instead, certain lexical items take on a
classifying function when present in the EMP (see Lehrer 1986 and Svensson
1998). Furthermore, in English the classifying X-element must appear within a
noun phrase with the Y-element, which is not necessarily true in classifier
languages. By using a construction grammar approach we can readily recognize
the function the X-element takes on by becoming a part of this construction.

3. The Semantics of English Measure Phrases

As seen in Section 2, our criteria for defining and analyzing EMPs are chiefly
semantic. To incorporate these semantic properties into our analysis of EMPs, a
more structured account of the meanings involved is needed. In this section we
look both at the prototypical scene which motivates EMPs, as well as the
underlying cognitive regularities by which we structure such experience.

As noted in the last section, the Y-elements in EMPs and the nouns in
classifier languages are structured along parameters which appear to be
universals. This is no surprise in an embodied concept of meaning; all human
beings share the same perceptual, motor, and cognitive systems and engage in
many of the same functional interactions with the world. We suggest that one
reason these classification parameters seem largely universal is that classifiers and
EMPs both exploit the same basic image schematic structures. We define image
schemas as representations of regularities in our perceptual, motor and cognitive
systems which structure our experiences and interactions with the world. EMPs
exploit a variety of image schemas to provide different sorts of structure. Below is
a representation of the Boundary schema, an image schema which provides the
structure EMPs utilize to individuate substances.

Figure 2: Schematic Representation of Image Schema

Boundary Schema

Roles: Boundary
Interior Interior —

Boundary

Exterior Exterior —

When a substance is individuated, it can be conceptualized as a whole bounded
object, with both an interior area and a boundary. The boundary separates the
substance from its surroundings, the exterior. Other schemas may combine with
the Boundary schema, allowing, for example, the specification of the relative
dimensional extent and/or the orientation of the bounded object.
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In addition to image schematic structure, the prototypical scene or frame of
measurement which motivates EMPs needs to be described in a structured way.
Frame semantics provides such a structure. According to frame semantics, “words
represent categorizations of experience, and each of these categories is underlain
by a motivating situation occurring against a background of knowledge and
experience.” (Fillmore 1982: 112). The semantic frame of measurement, or the
prototypical measuring scene, includes an agent who partitions and separates a
quantity of a substance (mass or multiplex) from an undifferentiated mass in order
to handle, transport or otherwise interact with the substance. This is prototypically
done using a container, although a physical container need not be present,
especially with an internally cohesive mass or arrangement (as in bouquet of
flowers or a chunk of cheese). English speakers use in or out with many of these
X-elements, indicating that they are often construed as metaphorical containers.

®) We cut the bread into chunks.

) We put the leaves in a pile.

(10)  He tried to get out of the gang, but was held in by threats of violence.
(11)  He divided the old farm into acres to sell to developers.

The idea of containers is a complex one. Most physical containers are artifacts
whose primary function is to contain other entities. The container typically acts as
a rigid boundary which restrains the contents located in its interior. Fullness plays
arole in these containers; flasks can be full of vodka and glasses can be half filled
with milk. When one adds more content to the container it becomes fuller but
usually not larger. However, some containers have flexible boundaries; they are
always completely filled with their contents and grow larger upon the addition of
more contents. The boundary of the contained substance is always the same size
and shape as the container itself. The metaphorical containers found within this
construction are all of this type. One cannot say the full square of cloth, because
the square is always completely filled by cloth. Similarly, a gang or herd is
completely filled by its members; the addition of more members will increase the
size but not the fullness of the group.

Our understanding of EMPs depends on the background knowledge of a
measurement frame. Although most previous work on frame semantics has
involved verbs which evoke frames that structure entire clauses, frame analyses
are also possible for nouns or noun phrases which evoke events and scenes. For
most frame-evoking verbs, one or more of the scene’s human participants are
typically present within the clause. EMPs, however, evoke the measurement
frame but do not profile the agents or measurers who are doing the measuring;
these measurers are completely absent within the phrase, and may also be absent
from the larger clause in which the EMP occurs.
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4. Embodied Construction Grammar

We will incorporate both frame semantics and image-schematic structure in our
representation of EMPs, to follow in section 5. The framework in which our
analysis will be couched is Embodied Construction Grammar (ECG), a
grammatical framework being developed by the Neural Theory of Language
group at the University of California, Berkeley (Chang et al). ECG builds on
earlier work in construction grammar (Goldberg 1995, Kay & Fillmore 1999,
Ginzburg & Sag 2000) and shares key commitments of other types of construction
grammar. As Kay & Fillmore (1999) describe, “The construction grammarian is
required to develop an explicit system of representation, capable of encoding
economically and without loss of generalization all the constructions (or patterns)
of the language” (p. 2). In construction grammar, then, all patterns of a language
are considered constructions and even things as “peripheral” as idioms are worthy
of study and have a place within the grammar. Croft (2001) writes:
“...construction grammar has generalized the notion of a construction to apply to
any grammatical structure, including both its form and meaning” (p. 17).

As described in the introduction, ECG constructions pair form and meaning
with the requirement that the meaning component be embodied. This requires that
meaning is grounded in the body’s perceptual, motor, and non-linguistic
conceptual systems, along with world experience. Image schemas and frames are
based on our perceptual and motor systems and our experience and are therefore
grounded. ECG provides us with a representation that allows us to utilize these
concepts and their roles and constraints. Our representation will be chiefly
concerned with the semantic properties of EMPs, and we will show that some of
their interesting grammatical properties are the result of their semantics. We will
analyze EMPs as an instantiation of the EMP Construction, a pairing of form and
meaning. The semantic properties of the construction license the internal noun
phrase, or Y-element, to contribute the semantic category and number of the entire
construction.

5. The English Measure Phrase Construction

As shown in Section 1, EMPs behave unusually with respect to their interactions
with other elements of the grammar. Our ECG account of the EMP Construction
provides crucial insight into this behavior. The semantics of the EMP are
represented within the construction as a series of constraints that enforce the
relationships between the two elements of the constructions. As seen in our
representation of the EMP Construction in Fig. 3, below, this construction evokes
the measures relation, which has two roles. The Measure is a subcase of
Container, as described in Section 3. The Substance must be either a mass or a
multiplex. The measures relation, the central relation of the construction, evokes
two other relations, fills and contains. The Substance fills the Measure and
extends to the boundaries of the Measure as understood through the measurement
scene where an agent uses X to measure Y. At the same time the Measure contains
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the Substance. These relations taken together allow the Measure to provide shape
and amount information for the Substance. In the Constraints section, the
X-element is bound to the Measure role and the Y-element to the Substance role.
The Category of the EMP is supplied by Substance; because the phrase describes
an amount of a Substance, the phrase is about that Substance. The relations
between Measure and Substance are made explicit by showing the bindings of
each of their roles to one another. For example, Measure has a Boundary role,
referred to as Measure.Boundary, and it is bound to Substance.Boundary. -

Figure 3: Semantics of the EMP Construction.

EMP Construction

Evokes: measures Relation (which in turn evokes contains and fills
relations)

Roles: Measure is a subcase of Container

Substance is a mass or multiplex

Relations:  Substance fills Measure
Measure contains Substance

Constraints: Measure «— X-element Substance < Y-element
Category of EMP « Substance
Measure.Contents <> Substance (because of contains relation)
Measure.Boundary <> Substance.Boundary (from measures)
Measure.Area|Volume «> Substance. Amount (from fills)
Measure.DimExt <> Substance.DimExt

Thus our construction consists of two entities, the Measure and the Substance, and
the relationship between them. Both of the entities play a crucial role in
understanding the semantics of the construction. Because the Substance is the
element that provides substance properties, it is what the entire construction is
“about”, which leads to the unusual circumstance where the Y-element becomes
the category determinant of the entire noun phrase. The X-element contributes
purely schematic, classificatory information.

6. Grammatical Repercussions
Next we will examine what insights the above constructional analysis affords us
regarding the unusual grammatical behaviors of the EMP: the unusual selectional
restrictions, the modificational patterns and the agreement properties described in
Section 1.

There appear to be two form-identical constructions with different
grammatical properties (see examples (5) and (6)). Some of these phrases made
our work at the FrameNet Project’ difficult. For example, drink might be followed

3 <http://framenet.ICSI.berkeley.edu/~framenet> See Fillmore & Sato and Baker & Ruppenhofer,
this volume, for more information on the FrameNet Project.
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by a bottle of champagne; thus the semantic argument of drink was instantiated
within the noun phrase, a bottle of champagne. This construction, as well as the
one in example (5), is what we have described as the EMP Construction. The
second, seen in (6), is at least superficially a more straightforward prepositional
phrase modificational construction, which describes a container and its contents.
In order to highlight the grammatical peculiarities of the EMP Construction, it
will be instructive to compare these two constructions.

First we will turn to the selectional restrictions. The phrase bottle of
champagne can describe either a bottle that is filled with champagne, or a
specified amount of champagne. Consider the nearly minimal pair:

(13)  The partygoers drank a bottle of champagne.
(14)  The partygoers broke a bottle of champagne over the prow of the ship.

Here drink selects for champagne, and break selects for bottle. In (13) champagne
is within the noun phrase that serves as the direct object, yet it contributes the
semantic category of the entire phrase. In example (14), however, the semantic
category of the phrase is contributed by bottle, not champagne, and it thus falls
outside our delineation of EMPs. We found no attested examples in the British
National Corpus that require bottle of champagne (or any other similar container
phrase) to simultaneously describe a bottle and champagne. We do not find, for
example, He broke and then wiped up a bottle of champagne. Furthermore such
sentences seem to be unacceptable for native speakers. Thus, we can assert that
the EMP Construction is a separate construction, which licenses the Y-element to
contribute the semantic category of the entire phrase. This is a property of this
particular construction and is motivated by the semantic properties described in
Section 3. As stated in the previous section, the X-element serves to provide a
boundary for the Y-element and the Y-element fills the X-element, as seen in the
prototypical measurement scene; thus the phrase describes an amount of Y. This
licenses Y to contribute the semantic category of the entire phrase. Thus, the Y-
element is what predicates will be sensitive to when selecting their arguments.

Secondly, there are interesting alternations between the EMP and other N-of-
NP constructions that involve modificational patterns. Consider the following
sentences:

(15)  *the Winesap growers of our apples/the growers of our Winesap apples
(16)  Tate a delicious can of peas/I ate a can of delicious peas.

(17)  1smashed a ?*delicious/rusty can of peas.

(18)  *I ate a rusty can of peas.

It appears that modifiers of the Y (such as delicious) are licensed to appear at the
periphery of the phrase only in the EMP construction (examples (15) and (16)).
This property of the EMP is reducible to the same constructional description that
explains the selectional restriction facts. The grammar employs a modificational
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construction (since all syntactic patterns, idiomatic or regular, are constructions),
which will interact appropriately with the EMP Construction. In examples (16)
and (17), delicious is therefore an acceptable modifier in the EMP construction
which is about peas, but not in the prepositional phrase modificational
construction, which is describing a can. Furthermore, as argued in Section 5, the
X-element of the EMP provides amount and shape information, but cannot
contribute its own physical object properties. Hence, modifiers of physical
properties of the container are unacceptable, as shown in example (18).

The final interesting grammatical fact of EMPs is their agreement properties.
Recall examples (3) and (4). In (3), truckload of commandoes triggers plural
agreement and is the antecedent of a plural pronoun. However in (4), herd triggers
singular agreement on the verb and is the antecedent of a singular pronoun. Thus,
the agreement is sensitive to something besides the head noun (the X-element and
what might be called a “syntactic head”) of the EMP, since in both cases the X is
singular but the EMP is conceived of as plural in one case. *

An initial hypothesis might be that the Y-element’s contribution of the
semantic category of the whole referent will account for the plural number;
however, this proves insufficient. It is not the case that singular agreement
requires that the singular noun, X, be contributing the category of the EMP. In
(19), the phrase is about zebras.

(19)  The herd of zebras is/are grazing.

However, when the head noun determines the category of the phrase, it requires
singular agreement; this results in the usual case in English grammar where
agreement, syntactic head, and category determinant all rely on the same element
of the phrase. Plural agreement can be licensed by the EMP construction. In (20)
for the predicate are growing to be acceptable requires the EMP construction, in
which the phrase is “about” zebras.

(20)  The herd of zebras is/*are growing. (where growing refers to herd)

Furthermore, the particular predicate and the nature of the measure seem to make
a difference in ease of plural construal for the entity. When the actions are easily
understood as applying to each individual, plural agreement is more readily
acceptable for most speakers than in cases where the action affects the entire
group, as illustrated in (21). When X describes a collection, plural agreement is
more readily acceptable as well, as illustrated in examples (22) and (23).

(21)  An entire herd of elephants was/were shot.

* Since our data are from the British National Corpus, some readers might suspect the agreement
facts are an artifact of British English’s acceptance of plural agreement in sentences that American
speakers find clearly unacceptable, as in The government were relieved to balance the budget.
However, as examples (3) and (4) show, both patterns of agreement were found in the corpus.
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(22) A herd of zebras was/were grazing
(23) A bag of peas was/?were spilled.

Consider Figure 4. The varying conception of the EMP as a singular or plural
entity can be understood as a matter of construal sensitive to two properties of the
EMP construction. The EMP construction serves to make an individual entity out
of a mass or multiplex on the one hand; while on the other hand allowing the
phrase as a whole to have the semantic category of the Y-element. Thus the
individuation properties of the EMP construction and the licensing of the
increased importance of Y (to the extreme of the phrase now being about Y)
conflict in determining which entity involved in the construction will determine
the number of the entire phrase. This licenses the speaker to construe the EMP
with either number. The entity described by the EMP can be construed as
collection of undifferentiated individuals or as salient individuals in a group. The
latter construal occurs when the X has enough collection properties to make a
plural construal possible and, of course, when the Y is a multiplex’.

Figure 4: Number Represented as Construal®

Singular: Plural:
o0© 00
o o o
5 O (-]

7. Conclusion

In conclusion, we have argued that English Measure Phrases instantiate a
particular grammatical construction: the EMP Construction. This construction
licenses the Y-element to contribute the category determinant for the entire phrase,
resulting in the case where the Y-element satisfies the predicate’s selectional
restrictions, and modifiers of the Y-element are licensed to appear at the periphery
of the phrase. Furthermore, agreement was argued to be a matter of construal,
licensed by the two facets of the EMP Construction: its function of individuating
mass substances and its possessing the category of the Y-element, which can
consist of a multiplex. We couched our analysis in Embodied Construction

* It might be suggested that plural agreement is the result of adjacency facts, with the closest noun
phrase determining the number agreement on the verb. In (3), however, the appearance of they
later in the sentence indicates that the entity a truckload of Commandoes is being conceived as a
plural entity. We would not argue, of course, that adjacency effects play no role in agreement;
simply that they cannot be responsible for all unusual agreement facts.

® Here we follow Langacker 1991, where nouns designate regions and count nouns designate
bounded regions.
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Grammar and argued for the necessity of a framework that recognizes the primacy
of constructions and the embodiment of semantics.
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'International Computer Science Institute, Berkeley and "Senshu University,
Japan

0.  Introduction

The authors are participants in a project, called “FrameNet”!, which is aimed at
building a large computer lexicon of contemporary written English and making it
accessible through the World Wide Web for both computational and
lexicographic interests. In the process of designing this resource, we have to keep
in mind how it can serve its intended applications. A prerequisite to most
imaginable NLP applications is word sense disambiguation (WSD), the automatic
process by which a word in a linguistic context can be (probabilistically) assigned
its locally intended meaning. This paper will introduce FrameNet and will
characterize a facility, based on its tools and data, that could in principle be
directed to WSD efforts, and will suggest how both technical (engineering) and
linguistic considerations must be called on to build it.

Briefly (a more detailed account can be found below), the manner in which
the FrameNet work is carried out, one word at a time, involves the annotation of
sentences exemplifying each word taken from a large corpus?, where each
resulting annotation provides an example of the use and the essential
combinatorial properties of one lexical unit’ (LU). The overall goal is to offer for
each LU a representative collection of annotated exam})les upon which automatic
processes can operate to display a valence description” of this particular word, in

! FrameNet is an NSF-sponsored resource-building effort supported under Grant No. ITR/HCI ~
96132: “FrameNet ++”: An On-Line Lexical Semantic Resource and Its Application to Speech
and Language Technology. PIs are C Fillmore and S Narayanan (ICSI), D Jurafsky (U Colorado),
and M Gawron (San Diego State U). Project Manager is C Baker (ICSI). Current funding
continues through August 2003. Information at http://framenet/icsi/berkeley/edu/~framenet.

? The current FrameNet Corpus is the British National Corpus, which we are using courtesy of
Oxford University Press and with software tools made available through the Institut fiir
Maschinelle Sprachverarbeitung of the University of Stuttgart. Information about the BNC can be
found at http://info.ox.ac.uk/bnc/

? A lexical unit is a lexeme in one of its senses; we follow the usage of D. A. Cruse (1986).

* A FrameNet valence description is a display of the “frame elements” (FEs, roughly participant
roles) associated with a lexical unit in a given frame, and the manner of their syntactic realization,
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terms of the semantic roles, grammatical functions and phrase types of those of
the word’s phrasal companions that fill slots associated with the word’s semantic
frame.

" Manual annotation of large corpora in the FrameNet manner would be
prohibitively expensive, and it is not efficient to let the number of annotations
reflect the relative frequency of words, word senses, or valence patterns, and so
attempts are being made to automate the process in a way that will allow at least
some of the tagging to be done on a large scale using both machine learning and
human-written apriori rules. The ability to conduct automatic semantic/syntactic
annotation would be enhanced by the study of lexical collocations within the
clusters of information that represent the FrameNet annotation of individual LUs
(because it could assist in disambiguation of polysemous words), and at the same
time the automatic annotation of new documents could help us discover new
collocations. The automated ability to find such collocations could make it
possible: 1) to recognize collocations for thelr own sake, accumulating collocation
frequencies across a wide variety of corpora’; and 2) to detect the specific lexical
collocations that occur in a given document, which could be a clue to the topic of
the individual passages in the document. The FrameNet database as presently
constructed aims at coverage of the distributional varieties, but cannot directly
yield information about relative frequencies. If such software can be created, we
hope to compile frequency ev1dence for lexical collocations and/or semantic type
selection for each predicating LU.

The collocations will be collected in the form of what can be called kernel
dependency graphs (KDGs)’. These are small packages of information that
associate the lexical head (governor) of a set of related dependents, the lexical
heads of the constituents that are dependent on that governor, and the frame-
specific semantic relations by which the dependent elements are related to the
governor. A large corpus-based registry of KDGs would permit queries about,
say, the most common dependents of given governors (in given semantic roles),
the most common governors of particular nouns, and so on.

this expressed in terms of grammatical functions and phrase types if they are present in the
sentence, and type of omission (depending on what licenses their absence in the sentence) if they
are not realized in the sentence.
* The registry of lexical collocations that FrameNet is able to accumulate will be a skimpy but
semantically and syntactically richer variety of the Dependency Resource of Dekang Lin
(http://www.cs.ualberta.ca/~lindek/demos.htm). The differences are that the collocates will be
chosen according to semantic role, rather than merely syntactic relations, and they will differ
across different senses of the target word. (Further differences will be described in the present
aper.)
?We are only minimally able to carry out such studies at the present time; our current efforts are
to create the needed conceptual and software infrastructure.
7 For present purposes the assumed grammatical model is of a Dependency type (Tesniére 1959),
but the term “kernel” is borrowed from early transformationalist writing (Chomsky 1957) referring
to the structure of a predication with a single verb and its accompanying grammatical partners.
The actual characteristics of our KDGs differ from both, precisely because of the treatment of the
transparency structures among other things.
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The purpose of the present paper is to argue that for such KDGs to be
semantically relevant, we need to be able to recognize certain kinds of
discrepancies between syntactic and semantic structure, and this involves
recognizing the role of 1) support verbs in the case of nominal £OVernors—nouns
that have their own frame structure—and 2) various classes of transparent nouns®,
so that we can spot instances of patterns such as [Noun+of+Noun] in which it is
the semantic head (here, the second noun), not the syntactic head (the first noun)
that is most related to the context of the NP as a whole in respect to collocations,
selection or agreement phenomena.

1. Acquisition of an Inventory of Kernel Dependency Graphs

The objects we intend to accumulate in the KDG project are clusters of lexical
items, each serving as a lexical head’, seen in a quasi-dependency grammar
representation. One such cluster could be a simple transitive verb in association
with the head nouns of the constituents serving as its subject and its direct object.
However, we wish to give more information than can be found in such a
minimally structured cluster of words. We also wish to identify 1) the semantic
frame within which the governor serves as an LU (the frame that provides the
elements of its conceptual structure), 2) markers of the syntactically oblique
arguments in the cluster, and 3) the semantic roles (called frame elements) of each
dependent. The purpose of the present paper is to lay out the grammatical and
technical issues in the effort to achieve this.

Each of the clusters of information that we hope to assemble as the work of
the KDG project will contain 1) a lexical head, i.e., a predicator of some kind, an
LU that evokes a semantic frame with one or more arguments'®, and 2) the lexical
heads of the constituents that express the arguments of the head predicator. For
example, one such cluster (reduced to the lexical heads), based on the verb steal,
would be derived, as the display in (2), from sentence (1). (The head word is the
governor, the indented words are the lexical heads of the dependents.)

(1) The boy we noticed entering the store behind us was caught stealing a fish.

2) steal
boy
fish

From the same sentence, another such cluster would be that seen in 3).

¥ The term is said to be due to Naomi Sager, but we have not found the source.

° In general, established compounds will be treated as single lexical heads. Named entities, such as
personal names, place names, dates, etc., will be converted to names of types in the collocation
registry.

% Since the information we seek involves constituents that fill out some of the details of the frame
of the governor, we needn’t begin by establishing criteria for an argument vs. adjunct distinction.
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3) catch
SOMEONE
boy
stealing

The displays in (2) and (3) are incomplete. Versions that include frame
identity, and the marking and semantic role information, can be seen in (4) and
(5). The verb steal belongs to, or evokes, a Theft frame, and the elements of that
frame include the perpetrator and the loot."' The diagram'? identifies the
governor, the frame, and those participants of the frame realized in the sentence.

4) <KDG rdf:ID="1137864">
<governors>steal</governors
<frame rdf:resource="Theft"

<perpetratorsboy</perpetrator>
<loot>fish</loot>
</frame>
</KDG>

The governor caught in that same sentence evokes what we might call a Spotting
frame, which requires an understanding of an observer, the person observed, and
the act whose performance has been observed.

5) <KDG rdf:ID="46823">
<governors>catch</governors
<frame rdf:resource="Spotting2"

<observer>SOMEONE</observer>
<observed>boy</observed>
<act>stealing</act>
</frame>
</KDG>

It can be noticed (1) that boy was taken as the “perpetrator” of the steal
governor, though this is through indirect syntactic evidence (the NP headed by
boy is the direct object of caught, but construed through familiar control
structures, as satisfying the subject role of caught’s complement VP), and (2) that
the agent of the catch governor is missing, but understood as an indefinite
someone, as part of the interpretation of the passive voice in was caught.

Thus we see, a part of the task of deriving KDG clusters from a corpus
involves getting around the lexico-syntactic structures that can conceal the “deep”
syntactic arrangements within the predication or that can intervene between a
governor and its arguments.

! For present purposes we assign no special significance to the names of frames or the names of
the frame elements. It is only important that the frame names are unique and carefully defined, and
that the frame element names are defined relative to the frames to which they belong.

12 Since the FrameNet data will be presented to the world in both XML and DAML+OIL
framework, the display here is only to give an idea what the formal representation will look like.
The ID numbering and the resource names suggested here are not actually a part of our present
database.
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Something approaching a complete semantic analysis of each sentence could
be built by carrying this through with each predicator in each clause, showing all
possible semantic links of predication, modification, coordination, etc. (The “act”
in KDG (5) is headed by the steal of KDG (4), so a representation of the whole
complex, at this level, could be built by binding arguments of one KDG with
those of another, or by binding one argument with another entire KDG.) But here
we are defining a narrower task, allowing ourselves to ignore certain syntactically
higher predicates and find the “deepest” dependency graphs in a clause, in the
hope that this would make it possible to zero in on a semantic structure that could
reliably indicate something about the topic of the passage. The intuition is that if
we are interested in detecting the core idea in a passage, from a sentence like
Authorities have revealed that witnesses claimed that an accountant embezzled an
entire month’s payroll from Procter and Gamble, we would be more interested in
claims about what somebody has stolen than in claims of what some people have
said.

For verb-headed KDGs, the identification of controlled arguments is fairly
straightforward, given famliliar accounts of syntactic control. If FrameNet
annotations were accompanied by complete successful parses of the sentences, it
would not be necessary for FrameNet annotators to identify those constituents
external to the VP which realize FEs of the head-verb’s frame. But for the sake of
being able to collect collocational and selectional information, i.e., for the sake of
being able to answer the questions, which words [collocations] and which classes
of words [selectional preferences] occur in particular FE functions with given
frames, we seek to label all constituents in the selected sentences which stand for,
on the basis of obligatory syntactic relationships, the various FEs of each target
verb. This means not only recognizing constituents which are “extracted” (e.g.,
through topicalization, interrogation, or relativization) but also the arguments of
embedding predicates (verbs, nouns, or adjectives) which also serve as arguments
the VPs of their complements. For the KDG study, in fact, an assignment that we
could justify would have us ignore the control and raising predications
themselves, except for the sake of finding KDG arguments, wherever the
semantic contribution of the embedding predicates is limited to such matters as
Appearance (seem), Probability and Ability (likely, may, can, ability), Intention
(try, want, eager, willing, intention, decision), Report (claim, say, announcement),
Belief and Expectation (believe, expect), Phase or Aspect (begin, continue, stop),
Obligation (must, ought), Causation and Inducement (cause, persuade); in other
words, almost all of the familiar control and raising verbs and adjectives,
including the modals, plus complement-taking nouns indicating any of the listed
categories.

1.1 Nouns as Frame Evokers

One way in which the KDG project goes beyond the simplest notion of kernel
structure is that we are equally interested in the frame structure of nouns as well
as verb. The simplest case of an argument structure centered in a noun is that of
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nominalizations of verbs that provide those same structures. The FEs that go with
decision are the same as those that go with decide, as suggested by the examples
in (6).

(6)  a. we decided that we would storm the palace
a'. the decision that we would storm the palace
b. I decided to confess everything
b'. my decision to confess everything

We see from the examples in (6) that clausal and phrasal direct complements of
the noun are essentially those of the source verb. However, it is possible to realize
the subject of the corresponding verb, standing for the one who makes the
decision, as a postnominal oblique complement of the noun, i.e., with of or by, as
in (7a) and (7b), or as a prehead noun modifier as in (7c).

@) a. the decision of the committee
b. the decision by the committee
c. the White House decision

A Topic FE can also be recognized with this noun, as postnominal oblique, as in
(8a), or as a pronominal noun or adjectival modifier, as in (8b).

(8)  a.a decision concerning her retirement
b. a retirement decision

But there is an additional device for identifying a participant in a noun-evoked
frame: the support verb’ (SV). Support verbs in the case of event nouns are
analogous to the control verbs that provide VP-external arguments for nonfinite
verbs, in that one of their arguments is construed as a participant in the situation
associated with the head noun in their direct object. In the case of decision, the
support verb is make (in U.S. English) or take (in U.K. English). In sentence (9),
it is understood that the subject of make is the decision-maker in the situation
identified by the word decision.

) I made the premature decision that it was time to introduce myself to her
father.

Obviously, not every verb that can take a nominalization as its object has this
function. Those italicized in (10), for example, do not.

13 The term appears to have been first used by the late Maurice Gross, but the concept has been
around for a long time. An earlier German name was Funktionsverb. Our use of the term is
broader than the traditional concept, including a number of verbs that have semantic content of
their own.
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(10)  a. We just have to accept your decision.
b. They tried to force a decision.

The criterion for being a support verb is that of linguistic necessity the subject of
the verb must be understood as a participant in the event designated by the
supported noun.

The traditional SVs (especially those called light verbs) have little semantic
responsibility beyond allowing the frame-structure of the noun to be expressed in
a verb-headed clause: in this limited function we find in English mostly the verbs
make, have, give, take, and do. But there are many other SVs that have semantic
functions analogous to those of control verbs. Most, or perhaps all, of these, fit
various categories of lexical functions elaborated by Igor’ Mel’cuk (1996).

For some there is not much more to say than that the subject of the verb is the
Actor of the noun’s event type: say a prayer, sing a song, tell a lie, plus the light
verbs. Different SVs can select different perspectives on events, such as the Actor
versus Undergoer perspective seen in give vs. take an examination, submit vs.
receive an application; inflict versus sustain an injury; perform versus undergo an
operation. In some cases the SV selects one or another sense of a word: thus Aave
an argument selects the ‘quarrel” meaning of the noun; make an argument selects
the ‘reasoning’ sense. Some SVs differ subtly in register, as in make a complaint
versus register, lodge or enter a complaint. Some SVs go with nouns in particular
semantic classes: names of sins and crimes, as well as the words sin and crime,
seem to prefer commit. Some SVs require their subjects to be participants in the
larger scenario than the event that is directly associated with the verbal source of a
noun: thus make a promise is like the verb promise, but keep a promise and break
a promise do not themselves refer to the act of promising; similarly, while give an
exam and take an exam are related to the event expressed by the verb examine,
pass an exam and fail an exam are not. But they are still bound to arguments of
the event associated with the noun.

The KDG project, insofar as it aims to record KDGs built around noun-
expressed frames, clearly needs access to information about SVs appropriate to
each frame-evoking noun.

1.2 Transparent Nouns

The second departure from the simplest version of our task involves situations in
which there is a discrepancy between the syntactic head of a phrase and its
semantic core. In many structures of the type [N of N1, the first noun has some
quantifying or typing function and it is the second noun'® that bears collocational
relations with something in the surrounding text. Those instances of first-nouns in
this pattern that have this property we will call transparent nouns. Their semantic

'* A tighter formulation would acknowledge the possibility of recursion: in I could never drink
more than a pint of this kind of beer, we have, with pint and kind, one [N of N] structure inside
another, and it is the deepest one that serves as a collocate with drink.
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functions include those of Quantities, Aggregates, Parts & Portions, Types,
Classifiers, and Evaluators. The words that serve this function are not
grammatically dedicated to serving in this way, and some of them can stand on
their own with of-phrases as their complements. A contrast between the two
situations can be seen in item (11) where the word number can be seen as having
either function.

(11)  a. We tried to estimate the number of apples the horse ate.
b. The horse appears to have eaten a number of poisoned apples.

In (11a) an important collocational relation holds among we, estimate and
number; in (11b) among horse, eat and apples, the latter being transparent to the
presence of the word number. In (11b) the word number is paired with lot, bunch,
etc.; in (11a) its partners include quantity, size, magnitude, etc.

The intended idea of transparency can be seen by considering how one might
derive a semantically relevant KDG from a sentence like (12):

(12) A majority of tobacco producers use a form of asbestos in this kind of
filter.

If we took the lexical heads of each of the NP constituents in this sentence, the
KDG, using the words underlined in (13), would be (14)"* (majority uses form in
kind).

(13) A majority of tobacco producers use a form of asbestos in this kind of
filter.

(14) <KDG rdf:ID="11786424">

<governorsuse</governors

<frame rdf:resource="“use3”>
<agent>majority</agent>
<ingredient>form</ingredient>
<product>in: kind</product>

</frame>

</KDG>

By skipping the transparent nouns of quantity and type, choosing instead the
nouns underlined in (15), we derive KDG (16), which we take consider more
informative as to the point of the passage (tobacco-producers use asbestos in
filter).

(15) A majority of tobacco producers use a form of asbestos in this kind of
filter.

!5 We take the frame associated with use in this sentence to involve an agent who consuming
ingredients (resources, material) in creating from them some sort of product.
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(16) <KDG rdf:ID="11786424">

<governor>use</governor >

<frame rdf:resource=“use3”>
<agent>tobacco producers</agent >
<ingredient>asbestos</ingredient>
<product>in: filter</products>

</frame>

</KDG>

Some examples of collocational relations obtaining through various kinds of
transparent nouns are given in Table 1.

Table 1
Prep & favored object on the shelf on part of the shelf
in the closet in part of the closet
Nouns & required her husband her idiot of a husband
0SSESSOrs my wife my gem of a wife
Subjects & favored VPs | water would quench my | a bit of water would
thirst quench my thirst
Verb & favored object | hard to iron this shirt hard to iron this kind of
shirt
Adjective & favored guilty of murder guilty of three counts of
complement murder
Noun & favored made a good impression | made that kind of
support verb impression

Notice that the sentence in (17), involving a noun derived from the verb use,
would yield essentially the same structure as the KDG in (16), although this time
the governor is a noun, and the agent is connected with the frame through a
support verb those subject is controlled through an embedding predicate of
saying.

(17) A number of tobacco producers are said to have made use of some form of
asbestos in this kind of filter.

2. Introducing FrameNet
There are several aspects of the FrameNet data which are capable of serving the
purposes of KDG derivation discussed in this paper.

The FrameNet project is producing a dictionary cum lexicon, for both human
and computational uses, that documents the combinatorial properties of English
lexical items, in semantic and syntactic terms, based on attestations in a very large
corpus. Basically, the work of FrameNet is to discover and describe those
semantic frames which provide the conceptual background for groups of
semantically related words; to analyze the situational props, participants and
components that conceptually make up part of the frame, to give them names (as
“frame elements”, FEs); to come up with a list of words—verbs, nouns,
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adjectives—whose meanings evoke this frame; to explore attestations of some of
these words in the Corpus to get a preliminary idea of the ways in which the
various FEs combine with the word and how they are syntactically realized; to
create a concordance of instances of each word in a way that is sure to include all
varieties of the syntactic contexts in which the word occurs (in the intended
meaning); and to submit these sentences to a software tool that can be used for
selecting sentences that typify uses of the word (in the intended sense) and
labeling the constituents that express or identify the FEs.'s

Figure 1 gives a glimpse of the annotation tool used in the project. Shown is a
set of sentences with the verb fie as analyzed in an Attachment frame. (The part of
the sentence visible in the workspace is the healer would tie a black thread round
the horse’s ankle.)

Figure 1

The search for the support verbs that accompany the noun complaint, and the
syntactic roles of its FEs, yields information like what is seen in Figure 2. (The
inclusion of afterwards as a support verb is, of course, a mistake.) We can notice
that the frame structure of this noun has separated Speaker as the person
submitting the complaint and Addressee as the person toward whom the
complaint is addressed, and the verbs face and get can have Addressee subjects,
while express and lodge and have Speaker as subject. (The verb have seems to
allow both possibilities. I have a complaint may mean that I wish to express a
complaint; we have had numerous complaints about our prices refers to
complaints we have received. )

!6 In practice the process zigs and zags. Proposals are made for the structure of a new frame, and
wordlists are compiled. Examination of concordance lines for some of the proposed words may
require us to revise the frame description, or to add FEs, or to consider whether the initial list
should be divided into more than one frame. After such decisions are made, some words get added
to the lists and others get set aside.
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Figure 2

A o A

Figure 3 shows two KDGs found in attestations of the verb kidnap displayed
with the actual sentences on which they are based, and demonstrates that the
quantity expression number was successfully ignored.

Figure 3

smeni + kidmpped] + Ufor : ansom] + IPESn : maniia]
S50 B

{Back to the main tablel
1 mim&Wumewmn
Tor ransom Ly, HE] - L porpotrase SR op]
OF. [Top] : EAERL/teachers] + kidnapped] + KRTINIRTE by : contras)
ok main tablel
1 B o o
L or kidnapped™

1o the
7: ¢

SRps

#

Similarly, in Figure 4 the system has correctly identified prints, through the
transparent noun collection, and jackets through loads.
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Figure 4
O1. [Topl : [Goods/prints] + stolen + [Perpetrator/by : thieves]
1. Voeh i e main 0l ton amwmxmmmmumam centuryt E
mwmmﬁw eves . [Topl g - i
01 [Yopl : [Perpetraton/Hijackers] + stolen + [Goods/leather fackets] %
thack to the main tablel jw
1. 196815: kmm&m who bad stalen@! Mmmnm s
ﬁlﬂaﬁﬂﬂ . MQ:%! o ;°‘
3. Summary

The database-viewing tools demonstrated so far are not yet able to generate a full
registry of KDGs from the FrameNet annotations, and are certainly not capable of
extracting KDGs from raw text. But they do show that if a parser can recognize
not only the familiar embedding structures for filling out the missing components
of nonfinite VPs but also support verbs in our sense (which can be seen as having
a similar function) and transparent nouns, the data needed for constructing a KDG
registry are at hand.
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Gender Stereotype in Prosody: Japanese Interactional Particles
Ne and Yo'

MIE HIRAMOTO-SANDERS
University of Hawai'i at Manoa

0. Introduction
In this paper, I will focus on how prosody affects the interpretation of gender-
neutral interactional particles ne and yo in Japanese. The interactional particles
are potential sites for stereotyping, and “males have flatter intonation patterns
than females do in pitch range and pitch heights” (McConnell-Ginet 1983: 73).
Based on these assumptions, a purpose of the paper is to find possible answers for
the following research questions: 1) Will gender stereotype characteristics appear
on some of the most frequently used particles such as ne or yo? and 2) Will
female-style speech, in general, will be more emphasized than male-style speech?
Interactional particles are discourse markers, and by their nature “loosely
placed at various points of utterances in conversation” (Reynolds 2000:88).
Previous research tried to explain the different functions of the interactional
particles in a categorical way. However, there are limitations to this kind of
analysis because such particles are emphatic and vague in meaning when used as
discourse markers. In other words, it is very difficult to say that ne marks an
affirmation or yo marks a suggestion the way one can say that ga marks nominal
case or o marks accusative case. For example, the following sentence can be
interpreted in different ways according to the prosodic value on the interactional
particles.

(1)  Ashita ginkoo ni itte  ne.
tomorrow bank to go P?
‘(I) will go to the bank tomorrow, and . .. > (&)
‘(Please) go to the bank tomorrow.’ (\)

"I would like to express my sincere gratitude to Benjamin Bergen, Ryoko Hattori, Vincent Kiste,
Tomoko Kozasa, Hsiu-Chuan Liao and everyone at UHM who gave me helpful suggestions and
comments or participated in this study.

? Abbreviations used in this paper are: IP = Interactional Particle, COP = Copula, INT =
Interrogative marker, GEN = Genitive marker, NEG = Negative marker
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When interpreting the meanings of Japanese interactional particles, prosodic
features (e.g., intonation, pitch, duration) cannot be ignored, because prosodic
features change their meanings.

1. Intonational Characteristics of Japanese
Ladd (1996:6) defines intonation as “the use of suprasegmental phonetic features
to convey ‘postlexical’ or sentence-level pragmatic meanings in a linguistically
structured way.” Japanese is a pitch language, and it is important to clearly
separate the notions of pitch and stress from intonation. For a pitch language like
Japanese, the following minimal pairs are possible.

(2)  kalme ‘vase’ / kdme ‘turtle’ (3)  hdshi ‘bridge’ / hdski ‘chopsticks’

Intonation, but not a pitch accent, is relevant to prosody in Japanese
interactional particles. In Japanese, the intonation patterns are most likely to
change at phrasal boundaries (such as before a long pause or at a sentence-final
position). This point is important since Japanese interactional particles are most
likely to occur at phrasal-ending positions. Ueyama and Jun (1996:110) compared
how native English speakers and Japanese ESL speakers produce the rising
intonation patterns in an English interrogative sentence, and found that the
English speakers raise the intonation gradually (as in (4)), whereas the Japanese
ESL speakers raise their intonation abruptly at the end of the sentence (as in (5)).

English native speakers Japanese speakers
Dom.lhaveanexmn'l Dommveanexnnmmm?

This suggests that the intonational features are condensed at the phrasal
boundaries in Japanese, whereas they are stretched through longer suprasegmental
material in English. The intonation pattern in (5) shows a good example of a
prosodic contour being placed at the phrasal boundaries by the Japanese ESL
speakers. The same is true for Japanese speakers speaking Japanese (Eda 2000),
as seen in the following English and Japanese sentence patterns.

6) It’s colm (7)  Samui_desu /re.
cold COP IP
®) It’s cold:Mv.~ ©)

It’s cold, isn’t it?

cold COP IP
It’s cold, you know.
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2. Gender and Prosody

Interactional particles (except ne) are often regarded as discourse markers that
typically occur at sentence-final positions and signal speakers’ attitude toward the
content of the utterance or toward the addressees. Some interactional particles are
used exclusively by speakers of a particular gender, while others are used as
gender-neutral forms. Although Shibamoto (1985:176) suggests that ne is a
feminine particle, others consider it to be gender-neutral (McGloin 1990, Eda
2000, Reynolds 2000). This paper follows the latter assumption on the treatment
of ne. As for the other interactional particle yo, it is widely recognized as gender-
neutral.

Some interactional particles are gender-exclusive (i.e., linguistic forms that
are exclusively used by one gender) in Japanese. For example, ‘ze’ and ‘zo’ are
gender-exclusive interactional particles for male speakers in Japanese, regardless
of prosodic features, as in (10).

(10)  Sandoicchi  taberu ze/zo.
Sandwich eat IP
‘(I will) eat a sandwich.’ (Porw) (masculine, *feminine)

‘Wa’ is often defined as a feminine interactional particle, but specifying
gender depends on prosody, as in (11).

(11)  Sandoicchi  taberu wa.
Sandwich eat IP
‘(I will) eat a sandwich.’ (#)  (feminine, *masculine)
‘(I will) eat a sandwich.’ (N)  (masculine or dialectal®, *feminine)

Thus, prosody is important when interpreting gender in Japanese interactional
particles. There are different interpretations of sentence-final intonation patterns
that are independent from each sentence’s inherited grammatical or lexical
features. (For English intonation patterns, see Pierrehumbert & Hirschberg
(1990).)

“Variation” of intonation, as defined by McConnell-Ginet (1983:72) is “an
alternative way of uttering the ‘same’ linguistic unit.” This can be demonstrated
by the following pairs of examples.

(12) Female speakers (13) Male Speakers
o
1
el
H He

1°

? Kansai Dialect spoken in Western Japan.
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As shown in (12) and (13), although both males and females utter this word in the
same rising intonation pattern, ‘hello’ of females is, in general, higher in pitch and
longer in duration than ‘hello’ of males. These characteristics are probably due to
a general rule that female voices have higher pitch as well as wider pitch range
than those of males. In other words, males have flatter and lower intonation
patterns than females do (McConnell-Ginet 1983:73).

Japanese interactional particles function as discourse markers in a form of
“audible gestures” (Bolinger & Sear 1981:110) to convey paralinguistic
meanings. That is, Japanese interactional particles are potential stereotyping sites,
including gender stereotyping.

3. Methodology

To examine gender-stereotyping assumptions among Japanese speakers, sets of
gender-neutral sentences (sentences that could be naturally articulated by both
male and female speakers) that contain ne and yo were formulated. Three male
and three female native speakers of Japanese in their 20’s and 30’s participated in
a production test. To avoid dialectal variation in the use of particles and
intonation, all of the informants' were native speakers of Tokyo Standard
Japanese. PitchWorks program was used to digitize and analyze the data. The data
collection took place in a recording studio at the University of Hawai’i in April
2001.

The informants were asked to read the sentences in three different ways: first,
naturally (natural speech, or NS); second, male-like (masculine speech, or MS);
and lastly, female-like (feminine speech, or FS). For the MS and FS parts, the
informants were told to pretend that they were going through auditions for a
theater play, acting male and female roles using the same lines. The same six
sentences listed below were used for all three speech styles (NS, MS, and FS),
thus, a total of 18 sentences were collected from each informant. The sentences
used for the production test are:

(14)  Sentence-external ne

Ne, bideo demo miru?
IP, video how about watch

‘Say, do you want to watch a video?’

(15) Sentence-medial ne
Anta’ ne, dooshite itsumo okurete kuru no?
you IP why always late  come INT
“You, why do you show up late all the time?’

* The informants’ names used in this paper are pseudonymous.
5 Anta is a casual form of anata ‘you’ in Japanese. It is frequently used in informal conversations.
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(16)  Sentence-final ne (channeling)
Ashita  no  dyinaa tanoshimi da  ne.
tomorrow GEN dinner exciting COP IP
‘Aren’t you excited about tomorrow’s dinner?’

(17) _ Sentence-final ne (back-channeling)
Yokatta, butsuri-no  tesuto heikin-ten wa atta yo.
good  physics-GEN test average-score at least there is IP
‘Thank goodness, I made average on my physics test.’
Sorenara anshin da ne.
in that case  no worries COP IP
‘(You) do not have to worry about it anymore, then.’

(18)  Sentence-final yo (channeling)
Nee nee, sore-ja nai  yo.
say say that-COP NEG IP
‘Say, it’s not that one.’

(19)  Sentence-final yo (back-channeling)
Kono jikan Jinbo-san moo neteru  kana?
I: this time Jinbo-sanalready sleeping INT ]
‘Do you think Jinbo-san is sleeping already at this time?’
Un, moo Juuji da yo.
yeah already teno’clock COP IP
‘Yeabh, it’s ten o’clock already.’

The criteria that I used for selecting the utterances for the data are 1) a total of
four possible positions that ne may occur (one sentence-external, one sentence-
medial, and two sentence-final positions of channeling and back-channeling
functions), and 2) a total of two possible positions that yo may occur (two
sentence final positions of channeling and back-channeling functions).

4. Results

For this study, the results of the production test were divided into different
categories according to their tonal structures, which are rising (&), falling (W),
rising with a scoop (8#), and falling with a scoop (AN). I analyzed the male
group and female group data separately; first, let us discuss the results from the
male group.

All of the male speakers shared the same category (falling with a scoop #%)
in all three speech patterns (NS, MS, and FS) for the sentence in (15). In the
tables below, ‘Initial Pitch” means the beginning pitch of the interactional particle,
“Rising Pitch Range (RPR)’ and “Falling Pitch Range (FPR)’ indicate how much
the pitch went up and down based on the peak of the contour tones, and ‘Ending
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Pitch’ indicates when the interactional particle ended in the utterance. ‘Duration’
refers to the duration of the particle.

(20) Falling with a Scoop (A8) in NS of the Male Group in Sentence (15)

Yuuji Takuya Norio Average
Initial Pitch 139 99 118 118.7
RPR 12 6 6 8
FPR 31 11 31 243
Ending Pitch 120 92 93 101.3
Duration 461.1 303.3 266.9 343.7

(21) Falling with a Scoop (#3) in MS of the Male Group in Sentence (15)

Yuuji Takuya Norio Average
Initial Pitch 117 96 92 101.7
RPR 30 14 21 21.7
FPR 26 24 35 283
Ending Pitch 121 86 78 95
Duration 366.8 247.9 337 317.2

(22) Falling with a Scoop (A%) in FS of the Male Group in Sentence (15)

Yuuji Takuya Norio Average
Initial Pitch 123 117 98 112.7
RPR 52 13 10 31
FPR 49 20 24 31
Ending Pitch 126 110 84 106.7
Duration 708.9 261.2 398 456

1 compared the durations of the interactional particles. The overall average of the
durations in FS were longer than MS or NS, as shown in (20)-(22) as well as in
(23).

(23) Male Group’s Duration of Ne and Yo (ms.)

NS MS FS Average

Ne  External 201.7 223.6 227.6 218.3
Medial 343.8 317.2 456.0 3723

Final C° 232.8 230.9 272.1 245.3

Final BC’ 199.2 194.8 356.9 250.3
Average 244.3 242.1 328.2 271.6
Yo  Final C 176.6 197.6 240.3 204.8
Final BC 127.8 130.2 208.5 155.5
Average 152.2 163.9 224.4 180.2
Total Average 198.3 203.0 267.3 225.9

This means that the male informants were extending the duration (except for the
external use of ne) when articulating FS to add feminine features in their speech.

¢ C =Channeling
7 BC =Back-Channeling
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On the other hand, MS did not differ much from NS. For both ne and yo, FS
carried the longest duration, while NS and MS did not show much difference in
their duration. Now, let us consider the distributions of the intonation patterns.

(24) Male Group’s Distributions of the Intonation Patterns

NS MS FS
2 N (723 (N2 [ 7 (N[22 22829 97

Ne External 3 3 2 1

Medial 3 3 3

Final C 2 1 1 1 1 3

Final BC 3 3 2 1
Yo Final C 2 1 1 2 1 1 1

Final BC 3 3 1 1 1

Total 10 4 4 0 8 6 4 0 7.0 4 S 2

As shown in 24, among the four types of intonation, the contour tones were
less frequently used than the non-contour tones by both male and female speakers,
and also in all three speech styles. However, the male informants increased the
use of contour tones for FS more than they did in NS and MS. This is partly due
to the extension of duration in articulation (the longer the duration is, the more
time the speakers have to manipulate contour tones on the interactional particles).
Nevertheless, from the data, it is clear that the speakers were using contour tones
to emphasize their femininity in FS, while the differences between NS and MS
were not so obvious. The boldface numbers in the table indicate that the three
male in formants uttered sentence (15) in the same intonation pattern.
(PitchWorks images are available in the Appendix, Figures (1)-(3).)

Now, let us look at the results from the female group. Generally speaking,
prosodic characteristics of the female speakers, compared to the males, are higher
pitch levels, wider pitch range, and longer durations. Naturally, the female
informants” NS were articulated with higher pitch levels (about 100 Hz higher on
average) than the male group. The female informants shared the same falling (N)
tone of yo in the sentence (18).

(25) Falling (N) in NS of the Female Group in Sentence (18)

Rika Michiko Sayuri Average
Initial Pitch 174 246 248 2227
Ending Pitch 149 177 151 159
Pitch Range 25 29 97 50.3
Duration 197.7 2234 438.3 286.5

(26) Falling (8) in MS of the Female Group in Sentence (18)

Rika Michiko Sayuri Average
Initial Pitch 165 200 190 185
Ending Pitch 145 167 149 153.7
Pitch Range 20 33 41 31.3
Duration 150.2 250.3 185.9 195.5
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(27) Falling (N) in FS of the Female Group in Sentence (18)

Rika Michiko Sayuri Average
Initial Pitch 174 211 255 213.3
Ending Pitch 157 117 153 1423
Pitch Range 13 94 102 69.7
Duration 278.3 296.8 491.6 355.6

As shown in (25)-(27), the informants’ overall pitches are lower, pitch ranges are
narrower, and durations are shorter in MS, whereas the opposite prosodic
characteristics were evident in FS. The same results were observed in the duration
of other sentences as seen in (28).

(28) Female Group’s Duration of Ne and Yo (ms.)

NS MS FS Average

Ne External 225.3 249.8 383.2 286.1
Medial 281.6 254.2 302.0 279.3

Final C 271.2 310.5 318.6 300.1

Final BC 207.5 239.3 455.3 300.7

Average 246.4 263.5 364.8 291.6

Yo Final C 286.5 195.5 355.6 279.2
Final BC 160.4 100.4 351.6 204.1

Average 223.5 148.0 353.6 241.7

Total Average 234.9 205.7 359.2 266.6

Again, the longest duration is seen in FS. The duration of yo is especially short in
MS compared to that of NS in this group. This suggests, first, that the female
informants were trying to articulate yo in MS shorter than NS (it is not caused by
some idiosyncratic characteristics of one speaker in the data). Second, the female
informants also lengthened their duration in FS to add femininity in their speech.
The average duration of yo was shorter than ne among the male speakers by about
100 ms. For the female speakers, the difference in the duration is only evident in
MS. It suggests that the female informants were trying to articulate yo in MS
shorter to add masculine feature. Table (29) below shows the overall occurrences
of the intonation patterns in the female group. The boldface numbers in the table
indicate that the three female informants produced sentence (18) in the same
intonation pattern (W), as shown in (25)-(27). (PitchWorks images are available in
the Appendix, Figures (4)-(6).)
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(29) Female Group’s Distributions of the Intonation Patterns

NS MS FS
AN (N[ NA |72 N[ 2N[ N A2 929 92

Ne External 3 1 2 1 1 1

Medial 1 2 3 3

Final C 2 1 2 1 2 1

Final BC | 2 1 3 2 1
Yo Final C 3 3 3

Final BC | 3 1 2 3

Total 5 10 3 0 2 |15 1 0 6 8 3 1

In the female group, the speakers used more falling tones in MS than in other
speech styles. The falling tone in Japanese has a more assertive connotation than
does the rising tone. It gives a less vague and firmer feel to utterances. The female
informants used the falling tones in MS to increase masculinity in their speech
when asked to add gender-stereotypical features in their speech. At the same time,
these informants made use of ‘less assertive’ rising tones more frequently in FS.

5. Discussion

According to the results of the production tests from the male group, gender
stereotyping is more evident in FS than MS. Male speakers lengthened the
interactional particles and used more contour tones in FS, whereas their NS and
MS did not show many differences in the use of prosody. For the female speakers,
MS was characterized by shorter duration and falling tones. They showed longer
durations and more contour tones when adding stereotyping features in FS than
the male informants did. The average pitch of NS in male informants was about
150Hz, while it was about 250Hz in the female group. As for FS, both groups
exaggerated the femininity in unnaturally high pitch intonation, as high as 400 to
500Hz for some samples. These results suggest that the prosodic features
expressed in the interactional particles demonstrate gender-stereotyping.

In addition to the anatomical reasons for the prosodic differences between the
male and female speakers, there seem to be language-specific reasons that
contribute to the stereotyping of FS as it appeared in the data. In Japanese, male
and female speakers are culturally expected to show differences in their use of
prosody. Endo (1995:37) states that “women are apt to adopt a distinctive tone of
voice, carriage, and behavior” in addition to “a high-pitched voice.” Furthermore,
Japanese women have been traditionally disciplined to speak with those vocal
manners from the Heian period (9" to 12" centuries) (Endo 1995:37), and
Japanese male audience still expect women to speak in “a soft, gentle,
nonthreatening tone” (Endo 1995:39). In addition, Loveday (1986) and Ohara
(1994) point out that the socio-cultural factors in the Japanese language encourage
women’s use of higher pitches and longer duration since they are often connected
with politeness to a certain extent.
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6. Conclusion

In this study, stereotypes in Japanese interactional particles ne and yo were
examined. My research questions were, 1) will gender stereotype characteristics
appear on some of the most frequently used particles such as ne or yo, and 2) will
female-style speech uttered by speakers, in general, be more emphasized than
male-style speech? A production test was conducted to find answers for the
questions, and the results suggest that the prosodic features expressed in the
interactional particles ne and yo do show gender-stereotyping.

From a socio-cultural perspective, historically speaking, Japanese language
seems to favor less-assertive manners in the use of prosody in females’ speech.
This cultural factor highlights some of the stereotypical features in the results of
the production test. As strongly suggested by Eda (2000), in order to understand
how these particles function in the language, one must pay attention to the use of
prosody. She describes “the most serious deficit of the works mentioned so far” as
a lack of understanding in “apparent variation in meaning under variation in
sentence final intonation” that relates to interactional particles as well as
intonation patterns (Eda 2000:170-171). This study is based on a limited amount
of data; therefore, more studies on the relations between interactional particles
and prosody are needed in the future.
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Appendix
PitchWorks Figures of the sentence (15) and (18).
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Variationist Dialectology: Chain Shifts and Mergers in Yiddish"

URI HORESH
University of Pennsylvania

0. Introduction

The purpose of this paper is to illustrate the use of dialectological methodology to
explain language change and account for variation. The data for this study have
been extracted from The Language and Culture Atlas of Ashkenazic Jewry
(LCAAJ).

Map I: The Polish Yiddish dialect area

\/% }p/ \/ Latvia
Baltic Sea

Russia

Belarus
Poland

Yelets

Ukraine

Slovakian Republic

Hungary

While the LCAAJ encompasses the entire pre-WWII Yiddish-speaking world,
this current study focuses on the area marked “P” — for (Northern) Poland. As

* Thanks are due to Hannah Chervitz for collaborative work at some early and crucial stages of
conducting this research. I also take pleasure in expressing gratitude to Sharon Ash, Sarah Bunin
Benor, Daniel Ezra Johnson, Ronald I. Kim and William Labov for their insightful remarks and
fruitful discussions. All errors are, as usual, my own.
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easily visible in Map I, this area does not coincide with the contemporary
political boundaries of the Republic of Poland. Rather, it is the area considered by
the editors of the atlas to represent the Polish dialect area of Yiddish. It is also the
region in which most of the interviews that led to the compilation of this part of
the atlas were conducted according to the Polish Regional Abridgement of the
Standardized Master Questionnaire (SMQ). This area includes parts of today’s
Poland, Belarus, the Ukraine, Moldova and Russia. For the sake of this study, the
cluster of dialects in this region will be referred to as Polish Yiddish (PY).

1. Chain Shifts in PY: Overview

In our initial attempt to comprehend some of the data presented in the LCAAJ and
adapt it into a concise, coherent statement about processes in the language, we
used primarily the maps in Volume I (“Historical and Theoretical Foundations™).
In this volume, unlike many other linguistic atlases, the data are presented in the
form of “typical developments.” Rather than providing the reader with proto-
words (e.g., in some standardized form of the language, and their local reflexes,
this atlas presents the general pattern typical of a particular phoneme of Proto-
Yiddish, providing several examples for each such phoneme.

The LCAAJ uses the following shorthand for reference to the vowels of Proto-
Yiddish (motivated by the phonemes assumed for Middle High German (MHG),
but encompassing words of all etymological origins): a capital letter represents
the general “color” of the vowel; it is followed by a subscript numeral, usually
from 1 to 4, but in one case from 1 to 5, which provides more information
regarding the vowel. Subscript 1 refers to short monophthongs; subscript 2 and 3
refer to long monophthongs, and subscript 4 (and 5) refer to diphthongs.

Labov (1994:118) defines a minimal chain shift as “a change in the positions
of two phonemes in which one moves away from an original position that is then
occupied by the other.” Upon examining the maps in Volume I depicting sound
changes in the vocalic inventory, we can determine that several shifts have
occurred in PY. They are presented here assuming three subsystems:

Short monophthongs:
1 u>i

Long monophthongs:
Within the subsystem:
2) u:>i

3) a:>u:

Across subsystems:
“@ 0: >0y
) e: >ay

Diphthongs:
Within the subsystem:
6) ey > ay

2 In this paper I will refer to maps included within the paper itself using Roman numerals. Maps
from the LCAAJ will be referred to by their original numbers, using Arab numerals.
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) au > ou ~ oy (but note (8) below)

Across subsystems:
8 au > o: (but note (7) above)
9) ay >a:

The short monophthongs are thus fairly stable, with only one shift to report.
This seems, however, to be a significant shift, as it is in fact a merger of /u/ and
/il

(10) Historical development within the short monophthong subsystem

A similar shift occurred with the long counterpart, resulting again in fronting
and ultimately unrounding. Once the /u/ space became vacant, /a/ could take its
place. These two changes in the long monophthongal subsystem constitute a
minimal chain shift as defined in Labov 1994. The shifts described thus far
correspond to Principle I in Labov (1994:116) (long vowels rise: a: > u:) and
Principle III (back vowels move to the front: u[:] > i[:]).

An interesting interchange of phonemes across subsystems is also worth
noting. The long monophthong subsystem has gotten rid of /o:/ for the sake of the
diphthong /oy/. However, one of the reflexes of original /au/ is the long
monophthong /o:/. Note, however, that /au/ shows some degree of variation, and
may also be realized as either [ou] or [oy], keeping the shift within its original
subsystem.

Another instance of chain shifting involves both intra-subsystem and inter-
subsystem changes. In accordance with Principle Ila in Labov (1994:116), the
nucleus of the diphthong /ey/ falls to /ay/. Historic /ay/ shifts into the long
monophthong subsystem taking the space vacated when /a/ shifted upward toward
/u/. Figure (11) represents the phonological space for long monophthongs and for
diphthongs, marking the shifts within each subsystem and across the two
subsystems.
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(11) Historical development within and across bimoraic subsystems

Note that the shifts in (11) are reminiscent of, but not identical to those
depicted in (19) of Labov (1994:286), viz., chain shifting across subsystems in
Central Yiddish -- based on Herzog's 1965 work on Yiddish in northern Poland.

2. Chain Shifts and Variation: The Case of u~i

Having established the existence of such chain shifts, further data were extracted
from some of the maps in Volume III of the atlas (“The Eastern Yiddish —
Western Yiddish Continuum”). This portion of the atlas resembles some of the
traditional linguistic atlases available for other languages, in that each map
typically represents the reflexes of one particular word, serving as one of a few
examples for a linguistic phenomenon. We used maps pertaining to roughly the
same vocalic phonemes as those we had used from Volume I for our initial study.
Using the cartographic software package Maplnfo at the Linguistics Laboratory at
the University of Pennsylvania, the data for the specific points on the various
maps were entered into a spreadsheet, so that it would be possible to superimpose
data from different maps and compare the distribution of variants. Examining the
specific data from Volume III revealed that the PY dialect area is by no means
free of variation. There is a clear u~i distinction, with only a few points exhibiting
either inter-lexical or intra-lexical variation.
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Map II: The u~i isogloss
¥

Baltic Sea

N Latvia

Russia

R~ i(oriz)
Y -i~u

4

Map Il illustrates how data from two sources can be combined into one single,
more systematic representation. In this map, the larger arrows denote the reflexes
of Proto-Yiddish U, in the word dUx(a)nan ‘perform the priestly benediction’,
and the smaller ones are reflexes of U, in the word sUka ‘tabernacle’ or sUkas
‘Sukkoth, Feast of Tabernacles’. Superimposing the symbols of one map on those
of the other (originally Maps 20 and 19 in Vol. IIl of LCAAJ, respectively), opens
a window for comparison. In this case, most small “i” arrows fit into
corresponding large “i” “u”

Hinaarv

1" arrows, and most “u” arrows show the same correlation
between the two proto-phonemes. The only inconsistencies are in close vicinity to
what we have determined to be the general isogloss for this historical change.

Our account of this part of the PY chain shift has now evolved from that of a
solid, across-the-board sound change (see (1) above) to a more complex yet
systematic view of the shift as being conditioned by a geographic boundary.

3. Chain Shifts: When Diphthongs Merge

From our expository discussion of chain shifts (see 1 above), it may be inferred
that the diphthongs /ay/ and /oy/ are typically results of shifts either across
subsystems, as in (4) and (5), or within the subsystem of diphthongs, as in (6) and
(7). This account of the diphthong inventory of PY suggests that the historic
diphthong /ey/ (presumably related to the long monophthong /e:/, as they both
result in the same reflex /ay/) no longer exists in contemporary PY dialects. Yet
several maps in the LCAAJ suggest that in a large area within the broader PY
dialect area, /ay/ is the prevalent reflex of Proto-Yiddish phonemes E, and E, ,,
while /ey/ is the equivalent elsewhere. Map III shows the distribution of /ay/ and
/ey/. It is a compilation of data from four maps in the original LCAAJ (Vol. III):
Map 6 for miftEns gazdgt ‘expression of pity or content’, Map 7 for IE(2)nan ‘to
read’, Map 8 for ba(h)Emas ‘cattle; cows’, and Map 9 for sEx! ‘brains; sense’.
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The diamonds represent points where at least one of these words was pronounced
with an /ey/ diphthong. The rest are points where there was either no data, or (for
the most part), where the data showed that these local dialects have undergone the
ey>ay shift.

Map III: Non-application of the ey>ay shift
y \/ Latvia

Baltic Sea Russia

tUkraine

¢ - at least one token for [ey]

Hunaary

Map IV: oy>ey shift
Y

\/ Latvia
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T Y0 0o 000 (

." A 5]

Ukraine

Baltic Sea Russia

Poland

- at least one
token for [ey]
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As in the case of the u>i historic rule, superimposing information from
different maps enables us to broaden the scope of our linguistic inquiry and refute
some of the generalizations that may have resulted from coincidental data.

Three maps in the LCAAJ present the distribution of regional variants for
Proto-Yiddish O, ;. Map 10 deals with the word brOgaz ‘angry’, Map 11 with the
word jontOvim ‘Jewish festivals’, and Map 12 with xalamO(a)d ‘period between
first two and last two days of Passover or Sukkoth’. Data combined from these
three maps constitute Map IV. In this map are shown the towns and villages in
whose dialects at least one instance of /ey/ for a historical /oy/ occurs.

Map V: Initial evidence for oy/ey merger

Y \/ Latvia

Belarus
L .

®® 55 .
® 0 F 5 g

‘:."':". @Q@ ONCRCAA
. ’@@

{$- at least one token for
[ey] (<*oy)
# - at least one token for
[ey] (=*ey)

Baltic Sea Russia

Poland

Slovakian Republic

Hungary 7]

Next, we can superimpose Map IV on Map III and the results, visible in Map
V are quite interesting. In all the locales where at least one historical /ey/ did not
surface as [ay], there was at least one historical /oy/, which was pronounced [ey].
This leads to the hypothesis that there might be a merger of two diphthongs in
some of these local dialects. This hypothesis can be confirmed by inspecting our
database. In a few cases, a given locality was coded as having only [ey] reflexes
for all proto-E and proto-O phonemes. In other words, in a subset of the area
defined by Map IV, where at least one token of each set of proto-phonemes
coincided, there is in fact a full merger.

This full merger is the subject of Map VI . Stars indicate locales in which a
full merger is apparent from the data. Map VII is an illustration of the proportion
of full mergers in respect to those cases in which the merger is incomplete.
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Map VI: oy/ey merger
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Map VII: oy/ey merger: full vs. incomplete
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Map VIII: Sound change(s) vs. stability
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4. Conclusions

This paper combined data collected within the framework of structural
dialectology with a variationist analysis according to the principles of chain shifts
and mergers laid out by Labov (1994). Applying the features of the mapmaking
software Maplnfo to linguistics has proven fruitful in accounting for sound
changes, some of which had been previously reported, and enhancing our
understanding of such changes and of the variation in their occurrence across
geographic regions. Examining chain shifts and mergers and whether or not these
processes have reached completion becomes more tangible when different maps
are combined and conclusions are drawn from them. Using LCAAJ as a
preliminary source of data has been illuminating, yet not unproblematic. Some of
the original recordings of the atlas interviews are likely to soon become available,
allowing further research of these and other changes in PY and other dialects.
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Consistency and Creativity in First Language Acquisition

MICHAEL ISRAEL
University of Maryland, College Park

1. Creativity in a Usage-Based Grammar

Creativity poses a problem for linguistic theory (Braine 1971; Bowerman 1988,
1996; Pinker 1989). The problem is that speakers do not just reuse linguistic
formulae they have heard before, but creatively manipulate language to form and
interpret novel utterances. To do this, speakers require relatively abstract
knowledge of linguistic structures, and children must somehow acquire this
knowledge. Children, however, not only learn how to produce novel grammatical
utterances, but also how to avoid ungrammatical ones. To do this, they must
somehow discover the limits on the productivity of grammatical patterns. The
problem of how children avoid constructing an over general grammar (Braine and
Brooks 1995) thus turns on a basic tension between a need to use language
creatively, and a need to conform to the usage one hears: the former requires
relatively abstract linguistic representations, the latter requires specific knowledge
about what sorts of things people actually say.

In this paper I argue that a general PRINCIPLE OF CONSISTENCY both motivates
and constrains the process of analogical learning in a usage-based grammar. The
basic idea is that children learning a language, and speakers in general, represent
linguistic units in ways that maximize their motivation and emphasize their
commonalities. Two units are consistent with each other to the degree that they
match in their formal and semantic specifications. LOCAL CONSISTENCY applies to
linguistic units activated online in usage events, and requires these to be as
consistent as possible with entrenched utterance types. GLOBAL CONSISTENCY
applies to the repertoire of constructions as a whole, and requires that units be
represented in ways which maximize their consistency with each other. Local
consistency favors a massive inventory of low-scope constructions to represent the
rich details of experienced usage events: it thus fosters arbitrariness in the grammar,
but also makes on-line processing easier by offering conventional units for every
occasion. Global consistency favors the development of abstract representations
and recurrent inheritance links across constructions: it thus increases motivation in
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the grammar, but also makes processing harder as the schematic units it favors are
farther removed from the details of actual usage.

Global consistency motivates the emergence of schematic linguistic units which
can license novel utterances; local consistency constrains the use of such units by
encouraging conformance to familiar patterns of usage. The effects of consistency
should be apparent in the ways children do—or systematically do not—use
grammatical constructions creatively, and the bulk of this paper will therefore focus
on the varieties of creativity observable in young children’s use of a set of
constructions featuring non-finite complement clauses. However, before we
examine the consistency principle’s empirical teeth, it may help to consider its
theoretical roots in the usage-based theory of Cognitive Grammar (Langacker 1987,
1991, 1999).

This theory starts with the assumption that a grammar is a system of
internalized cognitive routines which emerge to meet the exigencies of language
use. More precisely, a grammar represents a speaker’s knowledge of linguistic
convention, and consists of a structured inventory of linguistic units, including
phonological, semantic, and symbolic structures, represented with varying degrees
of internal complexity, and at varying levels of abstraction (Langacker 1987: 73).
The inventory is structured by a complex network of inheritance links marking part-
whole, type-token, and based-on relations between units. The relation between
grammar and usage is one of categorization. Linguistic units activated in usage
serve to categorize, and so to sanction usage events. Usage events (or aspects
thereof) which for some reason cannot be categorized, or which diverge too sharply
from the specifications of a sanctioning structure, are experienced as either
ungrammatical or uninterpretable. Typically, linguistic units will compete to be
activated as the sanctioning structure for a given usage event: factors favoring
selection include (i) priming (recency of prior activation), (ii) entrenchment
(frequency of prior activation), and (iii) specificity (closeness of match to target
structure). Often, an entire utterance may be sanctioned by a single, frequently
recurring complex unit (e.g. how do you do), other times, more abstract
constructions may be required to sanction the composition of two or more units in a
complex whole.

Given these basic assumptions, language acquisition involves nothing more
than the accumulation of linguistic units and the discovery of relations between
them. All units are learned from experience, either as (parts of) overtly occurring
expressions, or else as schematizations over previously mastered units. Acquisition
begins with simple and concrete units (e.g. bye-bye, all gone, mine, what dat?)
which the child can employ directly in the performance of specific linguistic acts.
The emergence of flexible and creative use depends on the discovery of regular and
recurring patterns found across a range of familiar utterance types. Such patterns
are entrenched as (relatively) abstract constructional schemas capable of licensing a
(potentially) open-ended set of utterance tokens. At first, such schemas will be very
concrete, involving simple slot and frame structures based on specific uses of
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specific lexical items. Later, these may form the basis for further abstractions, as
schemas are built on schemas to capture increasingly higher-order grammatical
generalizations.

In principle, there is no limit to how abstract constructions can become, but
there is a real question as to how much abstraction is necessary (cf. Tomasello
2000a, Fisher 2002). Recent work on child language points increasingly to the role
of concrete, item-based units and frequency driven learning in the development of
grammatical competence (e.g. Pine, Lieven & Rowland 1997; Tomasello 2000b); at
the same time, work in connectionist modeling, language processing, and corpus
linguistics has been converging on a view of linguistic structure which is massively
usage-based and frequency driven (see, for example, recent papers in Barlow &
Kemmer 2000, and Bybee & Hopper 2001). As a consequence, some researchers
have become skeptical about the importance—or even the existence—of abstract
linguistic representations. But there is no reason grammars should not include both
concrete and abstract representations. Indeed, the consistency principle suggests
that the two should in principle be inseparable, and that abstract schemas emerge in
tandem with and as a function of an expanding repertoire of item-specific
constructions. In this paper I will argue that while early grammatical
representations are indeed massively item-based, from an early age children also
seem to be sensitive to relatively abstract similarities across construction types.

2. Consistency and Non-finite Complement Clauses

The operation of consistency as a developmental principle makes four basic
predictions about the development of abstract representations in child language: (i)
Constructional Grounding—complex constructions will tend to be based on
simpler, previously entrenched routines; (ii) Early Agrammaticality—early creative
combinations may be (in some ways) the least constrained, since early on children
will lack consistent patterns on which to model their own; (iii) Interference
Effects—constructions with superficial similarities may be linked in ways that
trigger performance errors or other confusions; (iv) Persistence —the more
motivations an innovation has, (i.e. the more consistent it is with a child’s overall
repertoire of constructions), the more likely it is to persist.

Basically, we want to know how abstract child grammar gets, and how it gets as
abstract as it does. Crucially, this means we need some way of observing
abstractions in the concrete behavior of children’s spontaneous usage. In this paper,
I will be less concerned with the precise representation of children’s linguistic
structures, and more with the ways children’s spontaneous productions may provide
evidence for abstract representations in general. To this end I examine the
emergence of non-finite complement clause (NFCC) constructions in seven
children between the ages of 1;6 and 5 years, and identify four types of creative
combinations typical of children’s spontaneous usage.

Data comes from the ReVerb project (Israel, Brooks, & Tomasello, in
progress), which coded the inflection, argument structure, and complement array of
every instance of every verb in the spontaneous speech of seven children from the
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Childes database (MacWhinney 1995). The particular constructions under study,
NFCCs, form a family of related utterance types, all of which feature a matrix verb,
a surface direct object and a non-finite complement of any category (X-Comp)
predicated of the direct object. The examples in (la-c) illustrate typical NFCC
constructions. The schema in (2) captures some of the basic structural features
which unite them.

(1) a. that [makemauix [it dark outside]nrcc]. Eve 2;0
b. [pUtmarix [man on the shelflyrcc]. Nina 2;1
¢. I’'m gonna [getma: [the cow to drink some milk]nrcc]. Peter 2,8

(2)  [(NP1) [Vmatix [NP2 X-Comp]nrcc]]

A motley array of constructions fits this pattern: the schema abstracts over
adjectival, prepositional, and verbal X-Comps, and ignores differences between
raising, control, and small clause structures, among others. But while these
structures may not form a single, coherent category in the grammar of English, they
are, in many ways, globally consistent with each other: they share the same basic
word order, reflecting a common, general strategy for encoding complex
propositions in a single, finite clause. The question is how children learn to
differentiate these constructions without being misled by their surface similarities.
Given these similarities, this extended family of constructions offers fertile ground
for grammatical innovations and overgeneralizations, and so provides an ideal
laboratory in which to observe early linguistic creativity.

In the rest of this paper, I will concentrate on some of the more interesting ways
the ReVerb children use NFCC constructions, and I will identify four classes of
creative usage which bear out the consistency principle’s four predictions about
linguistic representation: the gradual emergence of flexible routines illustrates the
process of constructional grounding; children’s groping patterns attest to the role of
early agrammaticality; various mixed constructions illustrate interference effects;
and finally, two examples of novel constructional blends attest to the persistence of
well-motivated innovative forms.

3. Constructional Grounding and Flexible Routines

Creativity comes in a variety of forms. We are concerned here with the productive
use of familiar expressions in novel combinations—creativity which depends on the
schematic representation of complex patterns across utterance types. Such
representations are most evident when children say things they are unlikely to have
heard elsewhere. When Eve at 2;2 says I falled that down, we can attribute this
novel usage to the child’s recognition of the abstract relation between causative and
inchoative uses of other verbs like break, open and grow (cf. Bowerman 1996).
Children may also produce utterances which appear thoroughly conventional, but
which are just as novel from the child’s perspective. This kind of creativity is
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harder to observe, but given the formulaic nature of early child language, it can be
seen in the ways particular item-based routines gradually take on more and more
flexible usages. Indeed, I will argue that it is precisely the gradual process of
loosening up formerly rigid utterance routines that allows children to develop
accurate and increasingly abstract representations of sentence structure. Local
consistency limits the degree to which novel utterances may diverge from
established patterns, and so ensures that new, more abstract patterns should emerge
as extensions from or elaborations of simpler and more concrete linguistic units.
This is what Johnson (1999:8) calls constructional grounding—a process whereby
complex linguistic signs may be learned as special cases of other, simpler signs
with overlapping distributions and similar constructional properties. In this case, the
simple signs are unanalyzed low-scope formulae and the complex signs are the
abstract constituency and valence constructions which these formulae instantiate. In
this sense, low-scope, item-based constructions are not just a sign of children’s
underdeveloped grammatical abilities; they may in fact be the foundation on which
more sophisticated and abstract grammar is built.

There is no shortage of evidence that many NFCC constructions start off as
low-scope formulae. Adam’s use of the verb want is a dramatic example. Most
children use want mainly to express indirect requests (e.g. I want X) and to form
indirect suggestions (e.g. do you want X?). In Adam’s case, the tendency is
strikingly exceptionless: over five months, between the ages of 2;9 and 3;2, all 179
instances of Adam’s want+NFCC utterances are, like those in (3), 2™ person,
present tense questions, used for the most part to seek approval for a proposed
course of action Adam would like to pursue. Around 3;3, Adam expands his usage
to include 1* person, present tense assertions like those in (4), which directly report
his current desires. By the age of 5;2, with 301 examples in the entire corpus, Adam
has only 8 instances of want+NFCC which do not conform to one of these narrow
usages.

(3) wan(t) me open it ? 2,94 Adam 13
want me get out ? 2;9.18 Adam 14
do want me ride it ? 2;10.30 Adam 17
d(o) you want me drink hot coffee ? 2;10.30 Adam 17
d(o) you want me # put hole in ? 2;11.13 Adam 18
do want he talk ? 2;11.13  Adam 18
(4) Idon't want you to take it out # Mommy . 3;34 Adam 26
I want Paul to drink . 3;3.18 Adam 27

The consistency of Adam’s usage here clearly suggests that he is relying on
complex, pre-compiled formulae. He appears to have both a [(do) (you) want NP
VP?] “suggestion” schema and a [I (don’t) want NP VP] “request” schema. In fact,
the prototypical form of these schemas is even more narrowly defined: for instance,
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168 of Adam’s total 214 “suggestions” feature me as the direct object. Similarly,
Adam’s unadult-like omission of the complementizer fo is disproportionately
correlated with the “suggestion” schema, accounting for 194 (95%) of the 205 such
omissions with want+NFCC; conversely, only 13 (14%) of the 90 correct uses of
[want to +NFCC] occur in the “suggestion” schema.

The use of see tends to be more varied than that of want, though again there is a
bias for uses with 1% and 2™ person subjects. The verb is often used to monitor and
maintain joint attention between child and addressee, and most of the children use
see regularly, if not exclusively, for this purpose. Sarah uses see+NFCC largely to
focus attention on herself: 15 of her 24 see+NFCC utterances occur as part of a
[wanna see me VP?] schema, as in (5).

(5) want to see me roller+skate ? 4;0.5 Sarah 87
wan(t) (t)a see me make an f@1 ? 4;2.28 Sarah 98
wan(t) (t)a see me write # make water ? 4;2.28 Sarah 98
you wan(t) (t)a see me make a house ? 4;3.19 Sarah 101
you wan(t) (t)a see me make a # straight line ?  4;3.26 Sarah 102
you wan(t) (t)a see me write Sarah ? 4,425 Sarah 106

Adam’s use of want and Sarah’s use of see are compelling examples of narrow
scope formulae; however, it might be a mistake to assume that these formulae
represent all the children know about the way these verbs work with NFCCs.
Sarah’s use of see + NFCC, for example, is not limited to one routine, and she does
occasionally vary both the arguments and the form of the verb (e.g. see the birdie
drinking 3;10; let me see you open it 4;1). And even when Adam’s use of
want+NFCC is completely rigid, it’s not clear that he can’t understand the verb in
other uses as well. What is clear is that these sorts of precompiled formulae make it
easier for children to compose increasingly complex utterances on line for an
increasingly wide variety of situations.

In this light, children’s formulaic language need not be merely a sign of
grammatical naiveté (though it may be that as well)—it is also a basic tool for the
development of more sophisticated grammatical abilities. Narrow scope formulae
allow children to break into complex syntax without having to compose complex
sentences from scratch. Once they master a fixed formula, they can gradually learn
what sorts of substitutions it affords, what sorts of constituents it contains, and what
sorts of grammatical relations hold between them. In this sense, rigid formulae
provide the foundation on which abstract and flexible constructions are built.

This process is evident in the way particular predicates come to combine with
increasingly complex constituents over the course of development. For example,
the make+NFCC constructions from Nina in (6) and Adam in (7) reveal a clear
progression from simple, linear slot-and-frame patterns to complex, hierarchically
organized structures. Early uses, as in (6a, 7a), have no inflection or expressed
subject, and feature a stripped down complement with a pronoun and an intransitive
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verb. Examples like those in (6b, 7b) feature more complex constituents, with overt
subjects and auxiliary constructions in the matrix clauses, and postverbal adjuncts
and complements in the NFCC itself. The crowning achievements come in (6c, 7c),
where the compound complements of the matrix verb make suggest some real
understanding of the constituency of the NFCC as a whole, and of the NFCC as a
constituent.

(6) a. make her stand up . (Nina)  2;0.24
make a sit down . 2;0.24

b. let's make him fly on this house . 2;9.21

did the band+aid make it feel better ? 2;9.21

you can't make # make these wheels move . 2;9.21

c. let's make them sit down and talk # Mommy . 2;11.6

let's make the little doggy stand up and the mother stand up .3;0.3

(7) a. make it walks . (Adam) 2;11.28
make him run 3;0.11
b. I gon make you drive on it . 3;1.9
dis sometimes # makes me cry . 3;1.26
c. dat makes it stick out and stay up . 4;3.13

By the time Nina and Adam can manipulate these complex constituents, they have
had months of practice with simpler substitutions in the same structures.

All seven children use the verb help with an NFCC at least once, and all of
them use it specifically to request (or demand) assistance. Abe is particularly
prolific with this use: out of 149 utterances with the verb help, Abe produces 43
distinct tokens with an NFCC, and of these 31 (72%) are (in)direct requests or
imperatives, as in (8).

(8) Abe’s [...(you)...help me VP] Construction

I can't find it, Dad, you help me find it, ok ? 2;10.15
help me take my sock off . 2;10.27
can you help me put it back in ? 3;1.1
will you help me find a hockey stick ? 3;1.26
are you gonna help me put em back in ? 3;3.15

you need to help me put em up I'm gonna do just two of em .  3;8.2
how'd you like to help me do wings for that [/] for that arrow ? 3;9.12
know what you could help me do ? 3;9.27

This data clearly shows that Abe has learned to use a specific construction with
the verb help for a specific type of speech act. There is little evidence here that Abe
has an adult-like syntactic representation for these sentences, or even that he
understands the basic pragmatic principles governing his “indirect” speech acts.
Rather Abe has a pivot-like help me X construction, which he productively
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combines with bare VP complements for particular pragmatic purposes. On the
other hand, Abe’s use of #elp+NFCC is not entirely rigid either: his earliest such
utterance features a 1% person subject—I help my mommy cooking (2;6.4)—and
later uses even include inanimate 3™ person subjects—the candy we took to the
movie helps you grow, (3;8.17). Indeed, the significance of the narrow scope [kelp
me X] formula is not so much that it reveals Abe’s grammatical limitations, but
rather that it provides a handy framework for further syntactic development. By
relying on a well-entrenched, precompiled formula, Abe is able to experiment with
a range of syntactically complex embedding constructions—can you X, will you X,
are you gonna X, you need to X, how’d you like to X, etc.—all of which require a
complement of the same syntactic type and all of which fulfill analogous pragmatic
functions. In this sense, the very simplicity of Abe’s formulaic usage actually lays
the foundation for his mastery of more complex and abstract structures.

4. Early Agrammaticality and Groping

Children’s earliest combinations are occasionally among their most creative, or at
least their most anomalous. The examples in (9) illustrate some of the unusual
liberties children take with basic word order in NFCC constructions.

(9) Isockputon. 1,7 Eve 4
mine take out . 2;3.18 Adam 2
outside put book . 2:4.3 Adam 3
take it Nina away . 2;0.10 Nina 5
cheek put iton . 2:3.28 Nina 19
put in my hair my barrette . 2;2.14 Peter 9
we put in the glasses in the milk . 2;8.23 Naomi 70
it throw away ? 3:3.20 Sarah 054

Braine (1976) refers to such apparently free word orders as groping patterns. If
grammar is learned from experience, this sort of freedom makes sense early in
grammatical development. Early on, when children have only a small and
heterogeneous set of concrete constructions at their disposal, they will lack reliable
patterns on which to model new utterances. And although local consistency requires
that children should conform to the usages they know, global consistency predicts
that children’s utterances may be less constrained when they know fewer usages.
The smaller the repertoire of constructions, the harder it is to recognize general
patterns uniting them, so when children do come up with novel combinations, they
will be free to combine them in any way that suits their pragmatic purposes. In this
sense, groping constructions are not really #ngrammatical, but rather agrammatical.
Such uses need not be entirely random. In general, groping may occur whenever
a child has not yet mastered the combinatorial niceties of a given construction. The
examples in (10) reveal a pattern of innovations where children have begun to use
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verb+particle constructions, but have not yet learned that light, pronominal objects
obligatorily precede the particle.

(10) Ineedtopluginit. 3;1.9 Adam 22
I hang up this . 2:1.1 Naomi 44
get away this . 2:2.6 Nina 13
you screw off it . 2;3.28 Nina 19
put on it . I;11.7 Peter 04

Presumably, the various verb+particle combinations here have been learned as
units to which the children simply add a pronominal object. It is worth noting that
most of these children also used the [V NP Particle] order at the time of these
utterances, though usually with different verbs and particles: what these children
apparently lack is a general schema for postposed particles, and a general
understanding of when this schema is obligatory.

S. Interference and Mixed Constructions

Global consistency predicts that linguistic representations should maximize
similarities across linguistic units: whether such similarities reflect deep structural
relations or fortuitous surface resemblances, both will be grist for the mill of
schema abstraction. False analogies and overgeneralizations are thus to be
expected. Interference effects arise as a child’s linguistic repertoire expands and
constructions with similar formal and semantic properties compete to license usage
events. The basic principle seems to be that utterance types which share some
features are likely to share more, and the clearest manifestations of this are mixed
constructions—nonce uses combining properties of two or more distinct
constructions. Typical examples involve a verb or other lexical head appearing in a
semantic frame or grammatical structure associated with some closely related
expression. Thus, in (11), Peter incorrectly uses a to-infinitive with make after
correctly using it in a similar causative construction with ge; in (12) he makes the
opposite mistake, erroneously using the same bare stem infinitive with get that he
correctly uses with make just moments later.

(11 made him stand up . 2;8.14  Peter 17
I'm gonna get the cow to drink some milk . 2;8.14  Peter 17
*make a boy to ride on here . 2;8.14  Peter 17
(12) *let's just get it stand . 3;1.21  Peter 20
I can make it stand . 3;1.21  Peter 20

Similarly, Nina in (13) and Adam in (14) produce NFCCs with peculiar gerundive
complements in contexts where the gerundive complement has been primed by
other, well-formed NFCC constructions.
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(13) I wanna see the lady dancing . 2;5.28  Nina 31
I don't want the water falling . 2;5.28  Nina 31
*<] want a> [//] I want my doll's wakingup. 2;5.28 Nina 31
(14) I saw a duck swimming in (th)e water . 3;0.25  Adam 21
*why you goin(g) put truck parking ? 3;0.25 Adam 21

These sorts of errors, though very common, are rarely very productive. But while
they may reflect mere momentary confusions, they also clearly depend on some
implicit recognition of the relations among NFCC constructions.

Interestingly, certain types of confusion are quite common across subjects. For
instance, children regularly seem to overextend causative predicates in NFCC
constructions. Thus in (15) make, which normally requires a verbal or stative
complement, shows up with a locative complement. Similarly, in (16), children use
put (=‘cause X to be located at Y’) with stative complements, and in (17) give
(=‘cause Y to have X’) with locatives.

(15) I#Imake cream on dolly's hair . 2;3.28  Nina 19

make the duck off . 3;5.20  Sarah 63
(16) I'm gonna put my suitcase full of stuff . 3;3.28  Abe 089

I tryin(g) put the sink off . 3;7.23  Sarah 070
(17) Tam I'm gonna give it up there at the ceiling, see? 4;6.19  Abe 185

I give milk in . 2;3.28  Nina 19

I # feed xxx (s)paghetti # on my leg . 2;10.2  Adam 15

Since many matrix predicates allow two or more different types of X-comp (e.g. get
allows stative, locative and verbal X-comps) this would appear to be a well-
motivated type of overextension. Indeed, it is striking that most of the seven
children come up with the same (or very similar) overextensions.

6. Persistence and Constructional Blending
While mixed constructions are fairly common, they also tend to be somewhat
fleeting in their overall effect. Where a schema is supported by a relatively small
number of instances, its potential to license new utterances will be relatively weak;
but where schemas capture robust similarities across a large set of utterance types
they should be productive and resilient. Consistency predicts that the productivity
of any schema should be a function of its global motivation in a range of exemplars
and its overall compatibility with local consistency.

It is interesting in this light to consider Sarah’s (e)rase X off and Nina’s wear X
on constructions in (18-19), both of which are produced over a period of eight
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months or more, and both of which are motivated by a family of well-entrenched
and closely related constructional routines.

(18) Sarah: (e)rase X off: 7 tokens; 4;3 - 4;11

can you erase dis off ? 4;3.13  Sarah 100
&c # can I (e)rase the red off ? 4;3.13  Sarah 100
(e)rase it off . 4;4.11  Sarah 104
I got ta (e)rase some off . 4,425  Sarah 106
for a minute # to (e)rase that off . 4;7.0 Sarah 116
mmhm # I have to erase that off . 4;11.13  Sarah 131
(19) Nina: wear X on, 11 tokens; 2;6-3;3
you wear gloves on in Mantha's house . 2;5.26  Nina29
bears don't wear clothes on . 2;10.13 Nina 36
you can wear this blanket on tonight . 2;11.6  Nina 39
no # with my undershirt I wanna wear thaton . 3;2.12  Nina 51
I want the kitties to wear clothes on . 3;2.16  Nina52
these kind of dresses that I'm wearing on . 3;3.1 Nina54

The examples in (20) show some precursors for Sarah’s use of erase X off. By the
time Sarah starts using this construction at 4:3.13, she has (a) already used the verb
erase correctly in simple transitives, (b) used the particle off with at least 10 other
transitive predicates (among others, take, wipe, cut, get, pull, peel, pick), and (c)
created at least three other novel ¥ X off combinations.

(20) a. justeraseit. 4;3.7 Sar 99
b. Itake em off . 3;0.27 Sar 42

wipe my boo+boo off . 3;1.3 Sar 43

I wan(t) (t)a cut the corners off . 4;1.28 Sar 93

how do you get the head off ? 3;10.30 Sar 83

I tryin(g) pick it off . 3;7.16 Sar 69

¢. you can work this off huh # Mommy ? 4;0.14 Sar 88

I got ta write some off . 4;2.28 Sar 98

Similarly, by the age of 2;6, when Nina begins her wear X on usage, she has been
using wear in simple transitives for at least six months (21a), and has used the
particle on with at least 6 distinct transitive verbs: 9 times with have (21b), 81 times
with put (21c), and once each with leave, need, make and keep (21d). And in most
of these uses, on has the same idiomatic semantics it takes with wear, specifically
denoting a state of being dressed.

(21) a. Iwant#1I want to wear it . 2;3.18 Nina 18
what's he wearing ? 2;3.28 Nina 19
b. she have jamas@f on . 2;2.6 Nina 13

you have a blanket on and we go in a carriage . 2;2.28  Nina 15
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c. putdresson. 2;1.6 Nina 09
let me have # my put my pants on . 2;1.29  Nina 12
d. leaveiton . 2;1.22  Nina 11
I made a basket on . 2:2.6 Nina 13
her need this seat on # ok ? 2;3.14  Nina 17
no # I keepiton. 2;4.26  Nina 23

Sarah and Nina’s innovations here are, in fact, so well-motivated that it is hard
to see why they are not part of the adult language, and it is easy to see why the girls
might be reluctant to give up such seemingly natural usages.

7. Conclusions

I take my observations here to support three basic conclusions. First, early child
grammar involves both rote-learning and complex creativity, and these are
complementary rather than antithetical processes. Second, children need not depend
on a conservative learning strategy: they will over-extend their grammars where the
principles of consistency give them good reason to do so, and recovery from such
overextensions may take a very long time. Finally, there is more to creativity than
first meets the eye. In this paper I have identified four distinct types of linguistic
creativity, all more or less directly observable in children’s spontaneous
performance data. Further study is of course required. The important point is that
one may learn a great deal about children’s grammatical competence just from a
careful analysis of the ways children really do say the darnedest things.
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1. Background: General Issues

Much of linguistic analysis rests on a single key question: given entities X and Y
as objects for analysis, are they the same or different? This issue pervades all
components of grammar: phonetics, phonology, morphology, syntax, etc.
Moreover, in addressing this issue, one often needs to recognize the relevance of
different levels of analysis, especially underlying versus surface, since underlying
sameness can be surface difference, and vice versa. For example, phonemic
analysis takes phones with decidedly different phonetic realizations (e.g. aspirated
vs. unaspirated stops in English) and treats them as the same at the phonemic
level if their distribution does not overlap. But at the same time, segments that
seem to be the same phonetically on the surface and even phonemically as well,
e.g. the [d] of recede and the [d] of invade, might need to be treated as different
from a morphophonemic standpoint, since, in this example, the former alternates
with [5] in the related noun recession whereas the latter alternates with [#] in
invasion, both nominal formations having ostensibly the same suffix. In syntax,
too, patterns that are alike on the surface, such as control constructions (e.g.,
Skippy tried not to mind) and raising constructions (e.g., Skippy seemed not to
mind), can show some unlike properties that lead, in most current theoretical
frameworks at least, to structural differentiation in some way, e.g., in underlying
structure (cf., *It tried not to be raining vs. It seemed not to be raining). As these
examples indicate, an answer to the above key question regarding sameness often
involves a recognition of differences too. Thus, the issue becomes one of
measuring similarities and differences against one another and weighing the
relative importance of one or the other, as well as deciding how to represent the
sameness or difference that one ends up positing.

2. Same vs. Different in Morphology

The few examples in section 1 involve phonology and syntax, but, as noted at the
outset, the same-vs.-different question pertains to morphology also, where the
issue is rather: When are two morphs to be considered related to one another?
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While there is the purely conditioned sort of difference that can be appealed to, as
with phonemics (i.e., where there are allomorphs of a single morpheme),at the
level of morphology, meaning is also involved; therefore one has to balance
purely formal similarities and differences with semantic/functional similarities
and differences. The traditional approach to this issue in morphology has been
essentially all or nothing relatedness: one looks for recurring elements of form
matching with recurring elements of meaning and posits a single underlying form
that unites the variant realizations. For example, repose [ripoz] and repository
[ripazitori] share [ripVz-] in form and ‘put to rest’ (or the like) in meaning, and
this sameness can be expressed through an underlying root form having (roughly)
the shape /ripoz-/.

But this discovery procedure is not without some difficulties. One the formal
side, suppletion, as in go/went, presents a problem as there is usually little or no
formal sameness to draw on (e.g., is the [+back] specification of [g] and [w]
enough to allow for go and went to be connected formally?). On the semantic
side, a problem arises with words that are etymologically, and still formally,
related but have come to show different meanings, e.g., suppose/suppository
(which as a pair is formally similar to, but semantically different from,
reposelrepository). More generally, then, any sort of drift, especially in form but
also in meaning or even both, poses problems. For example, in rwo/twelve there is
(some) formal separation (#t- vs. #tw-, and different vowels) but still a plausible
semantic connection, while in two/twine there is both formal and semantic
separation; other parallel cases can be easily found.

3. Other Solutions

In a sense, the null case from the formal standpoint comes when the forms one is
considering relating are identical, differing only in meaning. Such a situation
typically lends itself to a different type of solution. In particular, when the items
under consideration show no formal differences, generally one can invoke
polysemy as the means of representing the connection, and see the differences in
meaning as a series of extensions, possibly metaphorical in nature, along one of
the dimensions of the meaning of a given form. An example is the classic analysis
by Brugman (1988) of over in English (where the link has to do with mapping the
relation of a “trajector” to a “landmark”, i.e. ABOVE x ACROSS) or with a
putative connection linking English prepositional fo with infinitival fo, with
directional 7o, and with indirect object marking fo (in terms of movement towards
some goal), etc.

However, when the forms themselves are not identical, in order to capture
unity-in-diversity as well as diversity-in-unity, a different approach has been
argued for, the CONSTELLATIONAL APPROACH of Janda and Joseph (1986). This
approach involves two constructs, defined in (1):

138



Shravan Vasishth and Brian D. Joseph

(1 a THE CONSTELLATION: A group of elements which share at least
one characteristic property of form but are distinguished by
individual idiosyncrasies of both form and function that prevent
their being collapsed with one another.

b. Meta-template: Ameta-level redundancy statement, which ranges
over all relevant candidates and equates instances of a particular
formal configuration that meet certain criteria of uniting properties.

Thus, diversity is characterized by the Constellation, where differences in the
elements are recognized, and unity by the Meta-template, which “parses”, and
thus identifies, all relevant equitable instances of a determined form. Moreover,
the Constellation and Meta-template are related, in that, e.g., morphological
constellations are ensembles of word-formational elements (e.g., morphemes)
united by meta-templates which express the formal and functional identities
shared by a set of distinct morphemes or, alternatively, uncollapsible
morphological rules or constraints. The Constellation and the Meta-template
together provide a mechanism that allows a realistic, non-procrustean approach to
sameness in linguistic analysis — a recognition of how elements can
simultaneously be same but also different (uncollapsible). Examples in the
literature include Sanskrit reduplication (Janda & Joseph 1999), Arapesh plurals

(Dobrin 2001), and Finnish definitives (Vilimaa-Blum 1989).

4. Our Goal: A Constellational Account of -ko

We argue here that invoking constellations is appropriate even when identical
forms are involved, and use constellations to clarify the relationship among
several interconnected elementsin Hindi, all with the shape ko, that have
preciously been misanalyzed as merely polysemous. Moreover, we extend the
range of evidence available to confirm constellational status, going beyond
distributional facts and syntactic behavior, and bring in relevant experimental
results from language comprehension studies that bear on the similarities and
differences among these elements ko.

S. The element(s) —ko in Hindi

The relevant elements are the Hindi postposition markers with the shape ko. Most
relevant analyses (e.g., McGregor 1995, Wunderlich 2000) either conflate them or
claim several distinct uses for this single element:

2) a. Rita Sita-ko  akhbaar de-gii
Rita Sita-ko  newspaper  give-fut
‘Rita will give (a/the) newspaper to Sita.’

b. Ram-ko bhuukh lagii  hai
Ram-ko hunger feel s
‘Ram is feeling hungry.’
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Kavita kitaab(-ko)  parh-rahii hai

Kavita book(-ko) read-cont is

‘Kavita is reading a (the) book.’

Kalika-ne Seema-ko kitaab khariidne-ko bolaa

Kalika-erg  Seema-dat  book buy-inf told
‘Kalika told Seema to buy a book.’

Hari shaam-ko Ravi-ke ghar gayaa
Hari evening-ko  Ravi-gen house went

‘Hari went to Ravi’s house in the evening.’

These —ko’s appear to be a single polysemous morpheme, with a common form
-ko, and identical positioning vis-a-vis topicalizer —fo and focalizer-tak, occurring
only to the left of the marker with —fo, and only to the right with —tak.

©))

@

a.

Rita Sita-ko-to/*to-ko akhbaar de-gii

Rita Sita-ko-top newspaper give-fut

‘As for Sita, Rita will give her (a/the) newspaper.’
Ram-ko-to/*-to-ko  bhuukh lagii  hai

Ram-ko-top hunger feel s

‘Ram is feeling hungry.’

Kavita kitaab-ko-to/*-to-ko parh-rahii hai

Kavita book-ko-top read-cont is

‘As for the book, Kavita is reading it.’

Kalika-ne Seema-ko kitaab khariidne-ko-to/*-to-ko bolaa
Kalika-erg ~ Seema-dat  book buy-inf-top told
‘Kalika did tell Seema to BUY a book.’

Hari  dopehar-ko-to/*-to-ko jaaye-gaa

Hari afternoon-ko-top go-fut

‘Hari will go in the AFTERNOON (but maybe not any other time).’

Rita Sita-tak-ko/??ko-tak  akhbaar de-gii
Rita Sita newspaper  give-fut
‘Rita will give even Sita (a/the) newspaper.’
Ram-tak-ko/??ko-tak bhuukhq lagii  hai
Ram hunger feel is
‘Even Ram is feeling hungry.’

Kavita kitaab-tak-ko/??ko-tak parh-rahii hai
Kavita book read-cont is

‘Kavita is reading even the book.’

Kalika-ne Seema-ko kitaab khariidne-tak-ko/??ko-tak  bolaa
Kalika-erg Seema-dat book buy told
‘Kalika told Seema to even buy a/the book.’
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e. Hari dopehar-tak-ko/??ko-tak  jaaye-gaa
Hari afternoon-ko-even go-fut
‘Hari will go even in the afternoon.’

Even though these ko’s all behave alike here, we claim that they do not
represent mere polysemy. In particular, a polysemy account cannot explain the
semantic spread for ko: even if some functions are relatable, e.g., indirect objects
and infinitivals as goal-oriented, no semantic principles or pathways can derive
definiteness from any of the other functions. Moreover, these ko’s always show
differentiated behavior.

The " constellational approach predicts the occurrence of non-semantic
differentiation. This is found among the various ko’s. Consider the interaction of
the ko’s with bhii ‘also, even’' and hii ‘only’: only the Indirect Object and Subject
ko’s can be freely ordered; the other ko’s must occur to the left of these particles.
(5) shows the cooccurrence patterns with bhii; those with hii are identical.

5) a Rita Sita-ko-bhii/bhii-ko  akhbaar de-gii
Rita Sita-ko-even newspaper  give-fut
‘Rita will give even Sita (a/the) newspaper.’

b. Ram-ko-bhii/bhii-ko bhuuk lagii hai
Ram-ko-even hunger feel is
‘Even Ram is feeling hungry.’

c. Kavita kitaab-ko-bhii/??bhii-ko  parh-rahii hai
Kavita book-ko-even read-cont is
‘Kavita is reading even the book.’

d. Kalika-ne Seema-ko kitaab khariidne-ko-bhii/??bhii-ko bolaa
Kalika-erg Seema-dat book buy-inf-even told
‘Kalika told Seema to even buy a/the book.’

e. Hari  dopehar-ko-bhii/??bhii-ko  jaaye-gaa
Hari  afternoon-ko-even go-fut
‘Hari will go even in the afternoon.’

6. Evidence from language comprehension studies
The constellational approach assumes that there is a purely formal and
grammatical basis for differentiating among the various ko’s, and that these ko’s
really are different entities (though united by a meta-level redundancy statement).
We present evidence from language processing that further supports the
constellational view by demonstrating the existence of undifferentiated as well as
differentiated treatment in processing of the case-marker versus infinitival —o.
Davison (1991) and Butt (1993) have argued that ko-marked infinitivals are
simply nominals with ordinary case-marking: “...the constituent headed by the
infinitive not only has the distribution of an NP, it can take case markers and

! See Schwenter & Vasishth 2000 for the distinction between ~tak and —bhii.
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undergo some further morphological processes that only apply to NPs. The entire
infinitival ‘clause’ must therefore be analyzed as an NP” (Butt 1993:52).

They provide linguistic evidence that this is the case: (1) The inflections on
the infinitivals are similar to nominal inflections; (2) In an infinitival, -ko can be
replaced by clear postpositions, like keliye ‘for’; and (3) Coordination of two NPs
versus two infinitivals behaves identically. By contrast, Mohanan (1994:13-14),
Bickel & Yadava (2000), and others suggest that infinitivals are verbal.

If infinitivals are merely NPs with —ko case marking, then the expectation is
that these will behave like NPs during real-time sentence comprehension
(assuming that there is a close connection between linguistic constructs and their
mental representation). In particular, they should be stored in short-term or
working memory as NPs. Center embeddings are a good way to test these
hypotheses. Consider the double self-center embedding below:

(6) Siitaa-ne Hari-ko Ravi-ko kitaab khariid-neko bol-neko kahaa
Sita-erg Hari-dat Ravi-dat book buy-inf tell-inf told
‘Sita told Hari to tell Ravi to buy a/the book.’

Pre-theoretically, parsing such a sentence in real time involves (a) storing
each NP as it is encountered; and (b) integrating the NPs with verbs as the verbs
are encountered. However, when NPs are stored in memory, they are encoded in
some way rather than being stored as-is, and there is much evidence that NPs in
the context of a sentence generate predictions (Lewis & Nakayama 2001, Gibson
2000, Vasishth 2002). These predictions are expectations of verbs and of sentence
structures. In self-paced reading experiments involving Dutch (Dickey & Vonk
1997, Kaan & Vasi¢ 2000), we find an invariant pattern: arriving at a verb after
seeing an array of NPs results in faster reading time — the integration of NPs with
a verb reduces local processing load, perhaps because the NPs and verb are now
stored in working memory as one unit, a “chunk” (Miller 1956, Lewis 1996).

If infinitivals are really NPs, they should not be involved in any integration-
related speedups, which (we are assuming) is a property of verbs. Thus, there
should be no speedup at the innermost infinitival if it is an NP. Psycholinguistic
experiments show that the infinitival behaves just like a verb — there is a
significant fall in reading time (RT) at the infinitival. This is in contrast to the
monotonically nondecreasing RT observed with the successive appearance of NPs
(a reflection of storage costs).

The two experiments presented here are noncumulative moving window self-
paced reading tasks (Just, Carpenter, & Woolley 1982). The procedure is as
follows. First, a set of blank lines appear on the computer screen, each
corresponding to a word in the sentence to be read. Then, with each press of the
space bar, the subject sees each phrase successively, and the previous phrase
disappears. The dependent measure is RT for each phrase. After the sentence
ends, a yes/no comprehension question is presented to ensure that subjects are
attending to the sentence.
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The first experiment uses single center embeddings containing ditransitive
(lexical causative) embedded verbs; although the critical comparison here is
between presence versus absence of specificity/definiteness marking on direct
object (1 x 2 design), in the present discussion we are interested in the difference
between RTs at NPs versus verbs. The sentence types of interest are shown in (7);
each phrase separated from others by white spaces is a separate region.

©) a. Siitaa-ne Hari-se Ravi-se kitaab le-neko kahaa
Sita-erg Hari-abl Ravi-abl  book take-inf told
‘Sita told Hari to take a book from Ravi.’
b. Siitaa-ne Hari-se Ravi-se kitaab-ko le-neko  kahaa
Sita-erg Hari-abl Ravi-abl  book-acc take-inf  told

‘Sita told Hari to take the book from Ravi.’

As Figure 1 shows, there is a significant speedup at the infinitival element. This is
consistent with integrative (“verb”-like) processes occurring at the infinitival, but
not with storage (“noun”-like) processes. Therefore, the results support the
assumption in Mohanan 1994 and Bickel & Yadava 2000 that infinitivals are
verbs.

1600
L

1400

1000

Mean Reading Time (msec)
1200
s

800

T T T T T
NP1 NP2 NP3 NP4 V2 A2
Position

Figure 1: Results for Experiment 1 (95% confidence intervals)

A second experiment provides independent support for the conclusion that in real-
time processing infinitivals behave like verbs.

Research on working memory suggests that human parsing involves a
predictive component: possible sentence completions are anticipated as a sentence
is being processed. Coupled with the fact (Mahajan 1990:87-88) that an adverb in
Hindi must attach to a verb-projection, we can manipulate the degree of
confidence in the prediction that the next word is a verb. A higher degree of
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confidence would mean a faster RT at the verb. By contrast, if the infinitival is an
NP, then there is no reason to expect a speedup at the infinitival as a consequence
of adverb-insertion; if anything, there should be a slowdown, since the infinitical
NP would then have to be “reconstituted” as a verb for parsing purposes.

In order to test these hypotheses, a self-paced reading study was conducted

with a 1 x 2 design. The factors were presence or absence of adverb between final

NP and first verb.

®) Siitaa-ne Hari-ko [Ravi-ko [kitaab-ko
Sita-erg Hari-dat Ravi-dat book-ko
khariid-neko] bol-neko] kahaa
buy-inf tell-inf told
“Sita told Hari to tell Ravi to buy the book.’
Siitaa-ne Hari-ko [Ravi-ko [kitaab-ko
Sita-erg Hari-dat Ravi-dat book-acc
jitnii-jaldi-ho-sake khariid-neko] bol-neko] kahaa
as-soon-as-possible  buy-inf tell-inf told

‘Sita told Hari to tell Ravi to buy the book as soon as possible.’

As Figure 2 shows, RT is significantly faster at the infinitival when an adverb is
present. This is consistent with the assumption that the infinitival is a verb and not

with it being an NP.
g
=
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—_ 2 4
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E | KL
=
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Figure 2: Double embeddings in Experiment 2 (95% confidence intervals)

In sum, the all-or-nothing assumption leads to the infinitival-as-NP debate, and
raises two questions; (1) Is the ko marking on the infinitival ordinary case
marking or not? (2) How do we resolve the apparent contradiction that these
infinitival embedded clauses behave like NPs (purely linguistic evidence) as well

144



Shravan Vasishth and Brian D. Joseph

as verbs (reading comprehension studies)? By contrast, the Constellational
approach suggests that the infinitival-as-NP debate is asking the wrong questions.
Under this view, it is completely acceptable if the ko of ...neko is not segmentable
and categorizable in exactly the same way as in Sita-ko—the meta-level
redundancy statement will “pull out” a ko and equate the ko of ...neko with the ko
of Sita-ko, due, e.g., to their parallel behavior vis-a-vis o and tak (as a feature that
unites them). Moreover, under the Constellational view, these infinitival
embedded clauses are expected to be similar to NPs in some respects (linguistic
tests) and different in other respects (their behavior in real-time sentence
comprehension).

7. Conclusion
The Hindi ko’s, therefore, show that constellations achieve finer granularity in
empirical coverage than pure polysemy accounts, thus allowing the analyst to
have his/her cake and eat it too: elements can be same and different, but in a
principled manner.

Moreover, the experimental evidence independently motivates the unity in
diversity that is absent from the strictly unifying polysemy approach. The
experimental results also provide a good example of the empirical consequences
of adopting the Constellational approach; without it, debates like (Butt, 1993)
versus Mohanan (1994) (“are infinitivals NPs or not?”) are bound to arise, but
these debates (although useful) are raising the wrong question.
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Unidirectionality in Grammaticalization and Lexical Shift:
The Case of English Rather

MATTHEW L. JUGE
Southwest Texas State University

1. Traditional models of grammaticalization

Traditional models of grammaticalization posit a process (or a set of processes)
whereby words belonging to one lexical class shift to another lexical class
considered to be more grammatical, as illustrated schematically in Figure 1,
adapted from Hopper & Traugott 1993:108).

Figure I—Typical one-dimensional model of verb grammaticalization
full verb > auxiliary > clitic > affix

In this paper I argue that the seemingly unrelated shift of English rather from
comparative adverb to verb shows that such a model for grammaticalization is
untenable.

2. Subprocesses of grammaticalization

Newmeyer argues (1998:252-259) that many of the processes that comprise
grammaticalization are not unique to grammaticalization. In addition to the
examples he provides, consider the following examples:

e phonological reduction English says [sez] (cf. pays [pejz])

¢ inferential change English want ‘lack’ > ‘desire’
e metaphor Gothic wait ‘I have seen/I saw’ > ‘I know’
e harmony English picker-upper, rathering interesting

With the integrity of grammaticalization as a coherent process in jeopardy, it
now becomes even more important than ever to clearly identify what the
components of grammaticalization are and how they relate to other kinds of
linguistic changes. First, I will explore some earlier treatments of
unidirectionality.
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3. Previous arguments against unidirectionality
Other authors have argued that grammaticalization is not a unidirectional process,
among them Newmeyer (1998), Beths (1999), and Janda (2001), while Ramat
(1992) provides a number of counterexamples to the unidirectionality hypothesis.

Newmeyer argues quite strongly against the unidirectionality hypothesis. Part
of his claim depends on the assertion—supported with extensive argumentation
and examples (1998:232-59)—that grammaticalization is not a distinct process of
its own. He further argues that, if it were a process in any meaningful sense of the
term, it would, like aging, erosion, or evolution be uninterestingly unidirectional.

A key consideration that Newmeyer raises concerns the distinction between
those grammaticalization researchers who treat unidirectionality essentially as
part of the definition of grammaticalization and those who treat it as an empirical
hypothesis or claim, in which case, he writes, ‘[Tlhe claim is false’ (1998:261).
Newmeyer suggests that for those who treat unidirectionality as a part of the
definition of grammaticalization, there is no arguing, since definitions cannot be
right or wrong.

Beths (1999) develops an argument against unidirectionality in the context of
an in-depth analysis of a specific verb, claiming,

The historical development of dare, from a semilexical verb in O[ld JE[nglish], to a
modal auxiliary, a lexical verb, and a semimodal verb in Mod[ern ]E[nglish] shows
that grammaticalization can no longer be considered to be a unidirectional diachronic
process of language change. (1999:1105)

Finally, Janda focuses on the discontinuous nature of language transmission
and the fact that scholars have generally ignored this fact, paying attention instead
to linguistic forms themselves.

In short, it now seems clear that, if there is not yet consensus, there is
certainly a growing body of literature expressing the idea that the claim of
unidirectionality is simply false.

But I wish to argue that all these researchers are missing an important point.
In discussing unidirectionality and reversability, these scholars reveal that they
are working with a one-dimensional model of lexical categories. The evidence
shows that a multi-dimensional model is required to accommodate the various
types of changes we see in the data, some of which are illustrated by the history of
English rather, to which I now turn.

4. Lexical shift

In this section I would like to put aside questions of unidirectionality momentarily
and address one of the similarities between grammaticalization and another kind
of language change, namely lexical shift, called transcategorization by Ramat
(2001). This is the shift of a linguistic unit, usually a word, from one lexical class
to another. For example, in English, the participle during has shifted to the class
of prepositions.
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I want to explore these two (putative) phenomena together because
grammaticalization frequently involves lexical shift. Thus, if we are to understand
grammaticalization—and any unidirectionality it may show—then we must first
understand lexical shift. In order to do this, I will perform a case study of the
English word rather.

5. Rather
In modern English, the word rather has as one of its uses a verbal usage whereby
it marks preference, as in (1).

1) She hates listening about castles,/She rathers the battles.
(http://homepage.tinet.ie/~portlawns/Pages/poems.htm)

This non-standard usage is further exemplified in the Appendix.

5.1 English
Historically rather is a comparative adverb meaning ‘sooner, more quickly’, as
shown in the following example from around 1475 (Simpson & Weiner 1989):

(2) This worle..goth vnto decline, Rather or later to an endly fine.

Such a meaning is suitable in the right circumstances for expressing preference, as
we see in (3):

(3) Twould sooner cut off my right arm than be converted to right-handedness. ...
(from http://www.emf.net/~estephen/facts/lefthand.html)

In this situation, the expression of preference depends on two main
components: (a) the real-world knowledge that cutting off one’s right arm is a
dispreferred action (even for a southpaw!) and (b) the tendency to, when possible,
do what we like doing before doing things we do not like doing. We have here a
case of pragmatic implicature (sometimes called inferential change in the
grammaticalization literature) that allows the addressee to realize that the writer is
so fond of left-handedness that, given the choice of losing it or their right arm,
they would give up their right arm.

With rather the common pragmatic implicature of preference ultimately came
to outshine the temporal meaning. This process was aided by the loss of the
positive and superlative forms rathe and rathest, respectively, around the
sixteenth century (contrast sooner, which the speaker can easily relate to the
positive and superlative soon and soonest).

It is important at this point to note that because English lexical classes do not
have characteristic morphological structures, rather does not advertise its status as
an adverb, having essentially the same structure as the noun /ather and the verb
gather. This morphological ambiguity makes rather well-suited for
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reinterpretation as a word of virtually any lexical class, but I will focus
exclusively on the verbal use and ignore other uses, including the adverbial
degree usage (It’s rather cold in here) and the compound prepositional usage (/
had a salad rather than a burger).

Let us now consider the placement of rather relative to the verbal elements
with which it frequently appears, namely would and have. Examples (4-10) show
that English is flexible not just with rather but with the placement of adverbials in
general.

(4)  1gladly would've paid the extra $20....
(http://www.mexconnect.com/mex_/jrrimmig.html)

%) I would gladly have paid twice the amount....
(http://www.pcesoft.com/)

(6) I would have gladly ransomed him....
(http://www.audiencemag.com/archives.html)

@) We would have rather had a trial by ourselves.
(http://www.cnn.com/2001/LAW/01/29/combs.trial.02/index.html)

1)) ...I would have rathered a contractor do this.
(http://www.easton.ma.us/Directory/selectmen/minutes/min9-5-00.htm)

) I would rather a person (including entered contenstants) didn't win
mr.net.art (http://bak.spc.org/iod/MisterNet. Art.html)

(10) I would rather a year of suffering than a week of living the
mundane (http://www.pagans.org/~fyrecat/fyrecat/lyght.html)

This flexibility is not without pattern, however. Table 1, the results of a search
of three patterns on the World Wide Web, shows that in cases in which rather
appears with would and have, there is an overwhelming tendency for it to come
between them.

Table 1—Frequency of patterns of rather and the verbal complex

I rather would have 80
I would rather have 19097
I would have rather 2990

This positioning of rather gives it the appearance of a second auxiliary
marking preference.
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The next piece of the conspiracy to make rather look like a verb concerns the
behavior of would. Historically it is the past tense of will, which as a main verb
used to mean ‘to want’. It also was the past subjunctive of will, with the meaning
‘would like’, but this usage has faded into disuse:

(11)  *I would one of those chocolate chip cookies.

The loss of this main verb use of would leaves the phrase would rather (11)
looking like a phrase consisting of an auxiliary (would) and a main verb (rather).

(12)  “...or would you rather coffee?”
(http://www.lisacerasoli.com/fanfic/authors/rebecca/memories/memories8.html)

Once rather was (re)interpreted as a verb, the door was opened to the
analogical formation of additional verb forms, including past tense rathered,
participial rathered, and third singular non-past rathers.

The exact chronology of some of these changes is difficult if not impossible to
ascertain since some of the uses are non-standard and thus unlikely to be
recorded, except on the internet (see §7 for further discussion of this point).

So, difficulties in dating certain changes notwithstanding, we may summarize
the development of rather from adverb to main verb as follows:

chronology of rather

1. positive rathe and superlative rathest lost in modern English

2. loss of earlier temporal meaning of rather

3. un(der)specified morphological structure: cf. noun lather, verb
gather

4. rather between would and a main verb—appearance of a second
auxiliary

5. loss of would as subjunctive equivalent to would like

6. reinterpretation of rather as a verb

7. analogical past tense, past participle rathered, third singular non-
past rathers

5.2 Brief comparison with Italian piuttosto

It may be useful at this point to explore why cases of the kind of shift shown by
rather are not more common. To do this, I examine the potentially equivalent
term in Italian, piuttosto, exemplified in (13).

(13)  piuttosto andrei a chiedere I'elemosina °...I would rather go ask for alms.’
(http://www .theo.it/R&L/inmorte.html)

Like rather, piuttosto has the appearance of a comparative form (>pii ‘more’
+ tosto ‘soon’), although since fosto is now literary, there is a certain opacity to
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the form. Again like rather, there is a separate root that now means ‘soon’, presto.
Quite unlike rather, however, piuttosto does not resemble a verb (except that it
ends in -o like first person singular indicative forms).

In Italian, the chance that an adverb will essentially accidentally resemble a
verb, inflected or otherwise, is slim because verbs have a characteristic set of
shapes, while in English this is not the case. In the end, a number of factors have
to come together for the kind of shift shown by rather to take place. Thus we do
not see such changes often. Since this type of change is one of the major kinds
that contradict the appearance of unidirectionality and it is relatively infrequent,
researchers have been led to believe that (apparent) unidirectionality is a
significant phenomenon.

6. A unified model of lexical category change

The case of rather, then, suggests a model of language change that does not rely
on a simple, one-dimensional view of language, but rather a conceptualization of
lexical space with at least two dimensions, if not more (see Figure 2).

Figure 2—A two-dimensional model for category changes

adverb

—
verby <> auxiliary — clitic — affix
\ preposition

On such a view of the relationships among lexical categories, the debate over
unidirectionality takes on a less compelling character. At the same time, we are
more likely to recognize patterns previously overlooked because researchers were
only looking in a restricted set of places for their data.

7. Coda: Lowered standards and improved research
In the course of conducting the research for this paper, I was reminded of certain
difficulties associated with researching non-standard language forms. Beyond the
well-known obersver’s paradox is the fact that in certain kinds of contexts, the
very fact that these forms are non-standard excludes them from appearing. In this
section I argue that the relatively untamed nature of the World Wide Web is a
boon to the linguistic researcher working on some kinds of non-standard patterns.
While some might think of the internet as a place where important standards
are being violated daily, in my research I found that not only is there a great
degree of systematicity and order—how could it be otherwise if the medium is to
be used for communication?—but that there is also the added benefit of increased
likelihood of appearance of certain linguistic forms. The case of rather shows this
well, for when we compare a corpus of materials that adhere fairly well to these
standards, namely the SARA corpus (http:/sara.natcorp.ox.ac.uk/lookup.html),
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we find no examples of verbal rather, while on the Internet, we find many
examples.

7.1 Complications associated with ‘lowered’ standards

Along with the increased research possibilities of the unregulated nature of the
internet come certain complications. Foremost among these is that when using the
internet as a corpus, one must keep in mind that some tasks will require extra
effort. One example is performing word frequency counts or distribution analyses;
a search for receive, for instance, would be more successful if one also searched
for recieve (and possibly other variants). Of course there is a good chance that
additional variants may occur that the researcher will not be able to anticipate, but
the same is true of research with an unfamiliar spoken language.

7.2 Directions for future research on the Internet

My experience in researching the distribution of verbal rather strongly suggests
that use of the internet as a new kind of corpus holds a great deal of promise so
long as researchers keep in mind, as they should in all research situations, the

importance of context to data they obtain.
Appendix: Examples of verbal rather

Zionism was born in the late 1800s, the Jews did not
want to leave their countires, no need to mention on how
the Zionists were fought & attack, both politically &
physically, by the Jewish peoples across europe, but
thanks to the Holocaust that left the Jews to no choice but
to immigrate to Russia, US, and England, you know like
every one esle know that the bulk of the Jews rathered
to go to russia than going to the "Promised land".

LBJ much rathered to fight a war against poverty and
make his vision of a Great Society a reality, but
performing in the shadow of an assassinated president
did not afford him that luxury.

Webster noted for 2.2m I would have rathered a
contractor do this.

But I would have rathered a slightly better pc for
slightly more...

"I think the players would have rathered to play on
when the break came, but we have the chance when we
go back to show what we can do again."

Erris themselves would have rathered to take the full
Complement of points on offer but at least a point keeps
them within touching distance of the leaders.
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Keeping and Losing Contrasts’

JOHN KINGSTON
University of Massachusetts, Amherst

0. Introduction

In this paper, I will first show that contrasts aren’t licensed in particular contexts
because they are necessarily realized with more salient cues in those contexts than
in contexts where they aren’t licensed. Next, I will argue that the releases of
consonants, particularly non-continuants, are not packages of particularly salient
acoustic information about the consonant’s identity but instead only one of many
kinds of acoustic information about how the utterance is segmented prosodically.
Prosodic segmentation helps the listener find words in the stream of speech.
Finally, I will show that segments are usually perceived to be different from their
neighbors, i.e. to contrast with them, except when the target sound is C; in a
VC,C,V string, which is instead often perceived to be the same as C,, ie. to
assimilate to Cz. Both the general and specific effects of neighboring sounds
phonetically explain where contrasts are kept or lost quite differently than the
licensing by cue account.

1. Licensing by cue

Licensing by cue explains where phonological contrasts are kept or lost in terms
of where they are or are not expressed by perceptually salient cues (Steriade 1995,
2000, 2001; Wilson 2001). The explanation rests on two incorrect assumptions.
First, that contrasts are pronounced in the same way, and thus would be
recognized by the same potential cues, in all contexts, but that these cues differ in
salience or even audibility between contexts. And second, that the cues
themselves differ in their inherent perceptual salience. The first assumption is
incorrect because contrasts are typically pronounced differently in different
contexts, and these differences may be designed to optimize conveying them in
each context. The second assumption is incorrect because languages differ in

' I am grateful to the audiences at the 28" Meeting of the Berkeley Linguistic Society, the
University of Massachusetts, Amherst, and the University of Pennsylvania for comments and
questions that have substantially improved this paper. Maciej Baranowski, Gene Buckley, Ed
Flemming, Mark Liberman, John McCarthy, Pawel Nowak, and Bob Rothstein deserve special
thanks. All errors are mine.
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which cues they select to convey the same contrast, and which cues they
transform or transfer the contrast to in the course of sound change.

1.1.  Salience differences between contexts and languages?

Kingston & Diehl (1994; also Keating (1984), Maddieson (this volume)) have
shown that speakers pronounce the members of contrasts differently in different
contexts, languages, and styles, and that as a result, the acoustic differences
between these contrasting sounds aren’t always the same. A familiar example of
such variation across contexts is that of the [voice] contrast in English stops
(Lisker 1986, Kingston & Diehl 1994):

(1) English stops contrasting for [voice] differ:

(a) Word-initially and pretonically in:
(i) Aspiration

(b) Intervocalically and not pretonically in:

(i) Closure duration: /b,d,g/ </p,tk/
(if) Preceding vowel duration:  /b,d,g/ > /p,t.k/
(ii1) Closure voicing: /b,d,g/ > /p,t.k/
(iv) F; at vowel edge: /b,d,g/ < /p,t.k/
(v) Foat vowel edge: /b,d,g/ < /p,tk/

(c) Word- and syllable-finally in:
(i) Preceding vowel duration
(i) Glottalization

(More detail is given for intervocalic stops because the perceptual value of these
differences is discussed below.)

Laeufer (1992) documents particularly interesting differences and similarities
across languages in the realization of the word-final [voice] contrast in English
and French. Since Chen’s 1970 survey, received wisdom had been that vowels
lasted 50% or more longer before [+voice] than [-voice] stops in English but only
10-20% longer in French and other languages (also Mack (1982)). Laeufer
showed instead that the vowel duration differences were much more similar to
one another in these two languages so long as the stops are syllabified in the same
way, which is difficult to achieve given their very different prosodies. When
prosody re-syllabifies the word-final consonant into the following syllable’s onset
in either language, preceding vowels differ much less in duration than when the
prosody leaves the stop in the preceding syllable’s coda. Moreover, in French,
final [+voice] and [-voice] obstruents are very often released into voiced and
voiceless vocoids, respectively, and these vocoids behave like genuine vowels in
permitting the final consonants to re-syllabify. Because these distinctive releases
are so frequent, there are many more re-syllabified tokens in French than in
English, and consequently preceding vowel durations differ less over all tokens in
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French than in English. In other words, French speakers rely more on the
distinctive consonant releases to convey a final [voice] contrast than English
speakers do, but when they don’t pronounce the stops with distinctive releases,
differences in preceding vowel duration appear that are comparable in size to
those observed in English. (Davis & Summers (1989) also show that vowel
duration differences depend on syllabification in English, being much larger post-
tonically, in words like rabid vs. rapid, than pre-tonically, in words like rebel
(verb) vs. repel.)

Kingston & Diehl also argued that in some cases speakers choose different
pronunciations to optimize conveying the contrast in each context that it occurs.
The argument has three parts. First, all contrasts are conveyed by many,
covarying acoustic differences. Second, many of these acoustic differences are
produced by independently controlled articulations, not by some articulations
occurring mechanically as a consequence of another controlled articulation. (As
Kingston & Diehl defend this claim extensively, it won’t be discussed further
here.) Third, covarying acoustic differences often integrate perceptually so as to
enhance the contrast.

Perceptual integration has been studied most thoroughly for the [voice]
contrast in intervocalic stops, where it produces three perceptual properties: the
low (acoustic) frequency property, the closure duration property, and the
consonant:vowel duration ratio.

Low Frequency. Kingston & Diehl (1995) and Kingston, et al. (submitted)
found that two stops were easy to discriminate when one had low F, or Fj at the
edges of flanking vowels and voicing lasted well into the stop closure and the
other had high F; or Fy at flanking vowel edges and voicing stopped early in the
stop closure. Stops with opposite combinations of these two properties, low F; or
Fo at vowel edge and short-lasting voicing vs. high F; or F, at vowel edge and
long-lasting voicing, were much harder to discriminate, even though the physical
size of the differences in both properties was the same for both combinations of
values. In the more discriminable pair of stops, energy is either concentrated at
low frequencies in and near the stop closure or it isn’t (see also Stevens &
Blumstein, 1981). The combinations of properties in the less discriminable pair
cancel out each other’s effects on the concentration of energy at low frequencies.

Closure Duration. Parker, et al. (1986), Kingston, ef al. (1990), and Kingston
& Diehl (1995) showed that when the stop closure contains voicing, i.e. low
frequency periodic energy, listeners are more likely to label an intervocalic stop
with a particular closure duration as [+voice] or short (recall that [+voice] stops
have shorter closure durations) than when it contains no voicing. However, they
only do so as long as F, is low at the flanking vowels’ edges (low Fy at the
vowels’ edges doesn’t have the same effect). Voicing and low F; together make
the closure more continuous spectrally with the flanking vowels at low
frequencies and thereby reduce the perceived interruption of the vowels by the
closure.
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Consonant:Vowel Duration Ratio. Kluender, et al. (1988; see also Kohler
(1979), Port & Dalby (1982), and Fowler (1992)) showed that listeners judge a
particular closure duration to be [+voice] or short more often if the preceding
vowel is long than if it’s short. That listeners judge closure duration in contrast to
the perceived duration of the preceding vowel suggests that this property is the
ratio of these two durations: small values of this ratio induce [+voice] judgments,
large values [-voice] judgments.

In each of these cases, the combinations of properties that enhance contrasts
or increase [+voice] over [-voice] judgments are those observed in naturally
produced stops contrasting for this feature, as laid out in (1). However, listeners’
behavior cannot be due entirely their having (over-)learned the combinations of
acoustic properties that do occur because all the same perceptual interactions have
also been obtained with non-speech analogues of vowel-stop-vowel stimuli,
which would not evoke listeners’ experience with speech sounds. These
interactions or perceptual properties arise from audition not experience.

Moreover, integration’s pervasiveness shows that listeners often don’t hear
the cues as individual properties of speech sounds. Instead, they hear perceptual
properties like the low frequency property that arise from the integration of these
cues. Picking out one or another cue as essential to conveying a contrast
misrepresents the listener’s perceptual experience as well as the nature of the
perceptual information they find in the signal.

So far, I have shown that the first assumption of the licensing by cue proposal
is wrong: that contrasts are pronounced in the same way in all contexts or
languages. Rather than being the same, the pronunciations of contrasts differ
systematically between contexts and languages. Some of these differences,
furthermore, produce combinations of acoustic properties that enhance contrasts.
Finally, if speakers can choose different pronunciations in different contexts to
improve the distinctiveness of a contrast there, then the contexts themselves don’t
differ intrinsically in how well contrasts can be realized in them.

1.2.  Salience differences between cues?
Do the cues themselves differ in intrinsic perceptual salience? Sound changes in
which a contrast is transferred to one of its cues naturally test the relative salience
of cues as one would expect the contrast to be transferred to its most salient cue.
However, the dis-integration of final [voice] contrasts shows instead that the
contrast can be transferred to any of its cues.

The Friulian forms in (2) show the transfer of the [voice] contrast to a vowel
duration difference in preceding vowels (Baroni & Vanelli 2000). The stems in
(a-d) alternate between a final [+voice] obstruent when followed by a vowel and a
[-voice] consonant when word-final. Vowel lengthening accompanies devoicing.
The non-alternating stems in (e-h) show that nothing happens when the stem ends
in [-voice] obstruent, i.e. when its pronunciation is the same finally as before a
vowel. The lengthened vowel before a devoiced obstruent in a form such as 'la:t
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‘gone (m.)’ is more than twice as long as the vowel in 'lar ‘milk’, while one
before a [+voice] consonant in a form such as 'lade ‘gone (f.)’ is only half again
longer. The lengthened vowels are also more peripheral, their F, peaks occur
earlier and Fo falls more across the vowel, and the following stop closure is
shorter than in a comparable non-alternating form. The [voice] contrast has not
Just been transferred to vowel length but the longer vowel duration that otherwise
occurs before [+voice] obstruents in this language has been both greatly
exaggerated and augmented by other phonetic differences that enhance it.

(2) [voice] and vowel length alternations in Friulian

a. ‘gone (m.)’ la:t 'lade ‘gone (f.)’

b. ‘fire’ 'fuk fogo'lar “fire place’

c. ‘weight’ 'pe:s pe'za ‘to weigh’

d. ‘snow’ 'ne:f neve'a ‘to snow’

e. ‘milk’ "lat la'ta ‘to breast-feed’
f. ‘piece’ 'tok tu'kut ‘little piece’

g. ‘pass’ 'pas pa'sa ‘to pass’

h. ‘slap’ pa'taf pata'fa ‘to slap’

In (3) we can see that in the same context where Friulian transferred the
[voice] contrast to vowel length, Polish has instead transferred it to vowel height
(Steele 1973, Stieber 1973, Gussman 1980, Carlton 1990, Buckley 2001). The
stems in (a-d) end in a [+voice] consonant before a vowel, which devoices finally;
devoicing is accompanied by raising of the mid vowel [o] to high [u]. The non-
alternating stems in (e-h) have a final [-voice] consonant before a vowel as well as
finally, and their [0] remains unraised. The transfer in this case reinterprets the
low F, that would ordinarily precede a [+voice] consonant as a high vowel, which
has a lower F, value than a mid vowel.

(3) [voice] and [high] alternations in Polish

Nom. Sg. Nom. PL
a. ‘ice’ 1[ut] [od]y
b. ‘corner’ rfuk] rfog]i
c. ‘beans’ b[up] b[obly
d. ‘knife’ n[uf] n[o3]e
e. ‘flight’ 1[ot] 1[ot]y
f. ‘juice’ s[ok] sfok]i
g. ‘peasant’ chi[op] chifop'ly
h. ‘basket’ k[of] k[of]e
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This case is complicated in two ways, however. First, vowel height also alternates
in stems that end in non-nasal sonorants (4a-e), which don’t devoice finally,
although not in those that end in nasal sonorants (5a-b), e.g.:

(4) [high] without [voice] alternations in non-nasal sonorant-final Polish stems

a. ‘peace’ pok[u]j (gen. sg.) pok[o]ju (nom. sg.)
b. ‘cow’ kr[ulw (gen. pl.) kr[o]w (nom. sg.)
¢. ‘moth’ m[u]l (gen. sg.) mfo]la (nom. sg.)
d. ‘barn’ stod[u]t (gen. pl.) stod[o]t (nom. sg.)
e. ‘time’ plulr (gen. pl.) plo]ra (nom. sg.)

(5) Neither [high] nor [voice] alternations in nasal sonorant-final Polish stems

a. ‘home’ d[o]m (nom. sg.) d[o]mu (gen. sg.)
b. ‘side’ strfo]n (gen. pl.) str[o]na (nom. sg.)

Raising before non-nasal sonorants is unsurprising as F; is low at the edges of
vowels before any voiced consonant, whether it’s a sonorant or an obstruent. The
failure to raise before nasal sonorants is equally unsurprising as F; is instead
raised by nasalization, and high nasalized vowels often lower to mid (Maeda,
1993; Hajek, 1997).

The second complication is at first glance more serious, however. (The
following discussion is based equally on Stieber (1971) and Buckley (2001).) The
alternants in (3-5) where the stem-final consonant is now word-final originally
ended in weak yers. These yers were lost with compensatory lengthening of the
stem vowel before final voiced consonants (sonorants as well as obstruents)
around 1000 CE, e.g. ‘ice’ lod-t (nom. sg.) > lo.d vs lod-y (nom. pl.). (Present-day
forms are used for illustration.) Compensatory lengthening was blocked by a final
voiceless consonant, e.g. ‘flight’ lot-t (nom. sg.) > lot vs. lot-y (nom. pl.). By the
late 14™ century, the lengthened mid vowels were higher and more peripheral than
the unlengthened ones: lo:d vs [od-y and ‘flight’ /of and /ot-y. Final obstruents
devoiced about the same time or perhaps somewhat earlier in the 14™ century:
lo:d > lp:t vs Iod-y and ‘flight’ /ot and Ilot-y. Vowel quantity differences only
began to disappear more than a century later, after 1450 CE: lp:t > lot vs lod-y
and ‘flight’ /or and /oz-y, and later still, certainly after 1600 CE, /o/ and /u/ merged
to /u/ and /o/ raised to /o/: lot > lut vs lod-y > lod-y and ‘flight’ /ot > lot and ot -y
> Jot-y. Like Friulian, Polish first develops a longer vowel before a [+voice]
consonant, albeit because a [+voice] consonant is compatible with compensatory
lengthening, not via transfer of the [voice] contrast. Moreover, raising appears to
accompany length.

Nonetheless, the higher vowels emerged before consonants whose voicing
would lower F; in the preceding vowel, and raising coincided with devoicing in
the 14™ century. Compensatory lengthening may have been the first step in the
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development of the present-day alternation, but the following consonant’s voicing
remains the most likely cause of raising. By itself, lengthening would instead have
lowered vowels, as lower vowels are inherently longer than higher ones. Because
word-final obstruents devoiced at the same time, raising immediately came to
share the burden of the [voice] contrast with vowel length. Once quantity
differences were lost, only vowel height differences remained to convey the
contrast. Later mergers led to the present-day high vowel in the bare stem
alternants in (3-5).

The last example of dis-integration of a final [voice] contrast underlies a
sound change taking place in southern American English. Thomas (2000) and
Moreton (2002) show that the offglide in the diphthongs /a1, au, o1, €1/ before
[-voice] obstruents has lower F; values and more extreme F, values, higher in the
fronting diphthongs / a1, o1, €1/ and lower in the backing diphthong /au/, than in
other contexts. [Summers (1987) observed more extreme F, values and larger jaw
movements in /a, &/ before [-voice] than [+voice] obstruents; both F; value and
Jaw height also changed faster before [-voice] than [+voice] obstruents.] Moreton
(2002) also found that listeners identify final stops as [-voice] more often when F,
is low and F; is high in the offglide of /a1/. Moreton’s speakers and listeners came
from northern as well as southern parts of the United States, so more extreme
pronunciations of these diphthongs before [-voice] obstruents than elsewhere
aren’t just found in the south. However, in much of the south, this difference has
been phonologized to the extent that /ar/ is still pronounced as a diphthong before
[-voice] obstruents but has become a low fronted monophthong [a] elsewhere.
Although following obstruents contrasting for [voice] usually remain phonetically
different, before flaps the difference between a diphthong and monophthong alone
conveys the [voice] contrast.

In each of these three examples, what was only one of many phonetic cues to
the [voice] contrast, vowel duration, F;, or diphthongization, is now the only
means of distinguishing morphemes that once ended in [+voice] vs. [-voice]
consonants. This diversity suggests that none of cues is any more salient than the
others, contrary to the second assumption of the licensing by cue proposal that
cues differ intrinsically in salience. In short, no cue is privileged by greater
perceptual salience.

1.3.  Optimal pronunciations

Before ending this critique of licensing by cue, it is useful to take up a case of dis-
integration that does not involve the [voice] contrast. Besides showing the
generality of dis-integration, this case also shows that speakers exert themselves
to convey contrasts in ways that are entirely unexpected if they couldn’t optimize
their pronunciations to ensure that contrasts are conveyed.

In languages where nasalization is not contrastive in vowels, soft palate height
covaries directly with tongue height, causing lower vowels to be more nasalized
than higher vowels (see Kingston (1991) for a review of the evidence). English is
such a language, and for English listeners nasalization separates perceptually from
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height in higher vowels, but integrates with height in lower vowels: greater
acoustic nasalization makes a lower vowel sound lower rather than more
nasalized (Kingston & Macmillan 1995, Macmillan et al. 1999). More nasal
coupling is needed to get a lower vowel to sound nasalized (Maeda, 1993).

The perceptual integration of nasalization into the percept of vowel lowness
and the need for more nasal coupling are unexpected given the ubiquity of low
vowels in nasal vowel inventories. In the expanded version of UPSID with 451
languages (Maddieson & Precoda 1992) are 101 that contrast nasal with oral
vowels. 49 of these languages have the same number of nasal as oral vowels, but
in the remaining 52, one or more nasal vowels corresponding to oral vowels are
missing. The examples in (6) show the patterns and frequencies of gaps in the
nasal vowel inventories of these languages:

(6) Typology of gaps in inventories of nasal vowels corresponding to oral vowels

a. Headless, missing high nasal vowels (21 languages), e.g., Amuzgo:

Oral Nasal

i u

e o € 0
& a » £ a o

b. Gutless, missing mid nasal vowels (39 languages), e.g., Senadi:

Oral Nasal

i u i a

¢ 9

€ k) £ 35
a a

¢. Footless, missing low nasal vowels (6 languages), e.g., Chatino:

Oral Nasal

i u 1 u

e o € 0
a

The gutless type (6b), where mid nasal vowels are missing, outnumbers the
headless type (6a), where high nasal vowels are missing, by nearly 2:1. The
footless type (6¢) is comparatively very rare. How can nasal vowel inventories
nearly always include a low nasal vowel if nasalization is integrated into the
percept of vowel lowness in lower vowels?

Speakers must lower the soft palate more in lower than higher vowels to
ensure that they’re perceived as nasal as well as low. Fortuitously, the vowel also
sounds lower because some of that nasalization is still integrated into the percept
of vowel lowness. Low vowels’ inherently greater duration may also help make
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the spectral modifications caused by nasalization easier to detect (Hajek 1997; see
also Krakow, et al. (1988) and Whalen & Beddor (1989)).

Otherwise, gutless nasal vowel inventories are most common because mid
nasal vowels either lower, if nasalization is perceived as lowness, or raise, to
improve the perceptual separability of nasalization. Headless nasal vowel
inventories are next most common because high vowels are inherently short and
may thus sometimes be too brief for nasalization to be perceived reliably.
Nasalization either doesn’t become contrastive in high vowels or integration
lowers them to mid.

In this case, the most common instance of a type, a low nasal vowel, is the
one that requires the most extreme articulation, the greatest soft palate lowering,
to ensure that its acoustic effect is dis-integrated perceptually from other
properties of that sound. Speakers must be altruists.

2. What are releases good for?

2.1. Do releases package acoustic information about segment identity?
Much of the concrete discussion of licensing by cue has turned on the presence
and perceptual value of an audible release in consonants. The release’s acoustics
are thought to bear much of the burden of conveying the consonants’ phonation,
place, and manner contrasts. I bear no little responsibility for this emphasis,
having argued in Kingston (1985, 1990) that releases had these virtues. Here, I
first review the evidence and arguments that led me and others to emphasize the
importance of releases for segment identification and then turn to the perceptual
evidence which shows that listeners don’t after all rely on the acoustics of
consonant releases for this purpose. Finally, I review evidence which suggests
that releases, along with much other allophonic variation, are probably
perceptually valuable because they aid listeners in segmenting the utterance
prosodically, which in turn helps them find words in the stream of speech.

My original argument was that the release of a consonant constriction
“packages” the consonant’s values for phonation, manner, and place of
articulation into a brief, salient acoustic event (see also Stevens & Keyser (1989)
and Liu (1996)). This event might be salient because neurons in the VIIIth
(auditory) nerve fire robustly for a brief time when signal energy rises abruptly;
subsequently, their firing rate quickly drops off (Delgutte & Kiang 1984a,b;
Delgutte 1996; Silverman 1997; Wright 1999, 2001). The representation of
spectral energy distributions in the peripheral auditory system as well as higher up
should therefore be best at the release, particularly of a non-continuant consonant.

Stevens & Keyser (1989) showed how the most common contrasts for manner
and place of articulation in the world’s languages correspond to large differences
in how spectral energy distributions change at consonant releases. Earlier, Stevens
& Blumstein (1978; Blumstein & Stevens 1979, 1980) had shown that stops could
be automatically classified for place of articulation using just gross features of
spectra calculated across a short interval (25.6 ms) beginning with the release, and
Kewley-Port, et al. (1983) and Lahiri, et al. (1984) had been able to classify
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stops’ place of articulation automatically using changes in the spectral distribution
of energy across a brief interval between the release and a point early in the
following vowel. Released final stops are also identified much better than
unreleased ones (Malécot, 1958), and in a cluster of stops between vowels, only
the released one is heard if the closure duration is short enough that the listener
thinks only a single stop has been pronounced (Fujimura, et al. 1978; Repp 1978,
1983; Ohala 1990).

Nonetheless, releases don’t convey the most salient information for either
place or manner perception. When release spectra are pitted against formant
transitions in place perception, formant transitions nearly always determine what
place of articulation is perceived (Walley & Carrell 1983, Smits e al. 1996a,b).
The rate at which energy rises at signal onset, a.k.a. “rise time”, should directly
affect VIIIth nerve firing rate, yet rise time contributes little or nothing to
perceiving the [continuant] contrast between affricates vs. fricatives—listeners
rely on noise duration instead (Kluender & Walsh 1992)—nor to the combined
[continuant, sonorant] contrast between stops vs. glides—Ilisteners rely on
transition duration instead (Diehl & Walsh 1989, Walsh 1991).

The original idea that releases packaged segmental information assumed, like
the licensing by cue proposal it inspired, that it wasn’t sounds’ pronunciations that
varied systematically with context but instead only the audibility of cues to their
identity. Consonants are always released, but the release is only audible in some
contexts, specifically when the following sound has a much more open
articulation than the consonant, ideally a vowel or a non-nasal sonorant. Before
such a more open articulation, energy would be audible across the spectrum, and
any effects of glottal or oral articulations on its distribution could be detected. As
consonants preceding a vowel or non-nasal sonorant are most likely to be
syllabified into the onset with that sound, releases are much more likely to be
audible and informative about segment identity in syllable onsets than codas
(Kingston 1985; Lombardi 1991, 1995).

However, speakers actually articulate consonants differently in onsets than
they do in codas. Soft palate and lip movements are closely synchronized in [m]
in onsets, but soft palate movement begins long before lip movement in [m] in
codas (Krakow 1989, 1993). Similarly, tongue dorsum and tip movements are
closely synchronized in [I]s in onsets, but tongue dorsum movement begins long
before tip movement in [l]s in codas (Sproat & Fujimura 1983). Kelso, et al.
(1986) had speakers repeat either [ip] or [pi] and then speed up repeatedly. In
repetitions of [pi], peak glottal opening was delayed relative to lip opening onset
by a constant proportion at all speaking rates, but in repetitions of [ip], peak
opening abruptly shifted from coinciding with lip opening onset to a delay equal
to that observed in [pi] when the speaking rate exceeded about 4 syllables/second.
Although this shift was apparently involuntary, it shows that glottal opening is
timed differently relative to lip opening for a voiceless stop in a coda from one in
an onset. Tuller & Kelso (1991) show that these differences affect listeners’
percept of the stop’s syllabification. Finally, Smith (2002) shows that the
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pronunciation of segments in onsets and other prominent positions may even
neutralize contrasts in order to increase the position’s salience. For example, in
Chamicuro, the glottal consonants /?, h/ are prohibited from occurring in syllable
onsets; that is, the contrast between consonants with and without an oral
constriction is neutralized in favor of those with an oral constriction in this
position. These results all show that speakers strive to pronounce onsets
differently from codas; consonants don’t merely sound different in the two
syllable positions.

2.2. Do releases signal prosodic boundaries instead?

Even if listeners don’t rely on the acoustic information packaged in releases to
identify segments, do they use releases for any other purpose? Because a
consonant is usually only released audibly when it precedes a segment with a
more open articulation and in that case is usually syllabified with that segment,
the release may convey that syllabification to the listener. The absence of an
audible release would instead convey that the consonant is not syllabified with the
following segment. If this hypothesis is correct, then releases are simply one of a
large number of allophonic properties that convey the grouping of segments in
syllables, as well into higher-level constituents in the prosodic hierarchy.

There is also considerable evidence that the allophones which occur at the
beginning of prosodic constituents interrupt the signal more than those which
occur inside prosodic constituents (English: Pierrehumbert & Talkin 1992, Turk
1993, Dilley, et al. 1996; French: Fougeron & Keating 1997, Fougeron 2000; and
Korean: Silva 1992, Jun 1993, Cho & Keating 2000). A greater interruption
separates the next prosodic constituent more from the preceding one. An audible
release may not only link a consonant prosodically to the following segment, but
also increase the interruption of the signal and thereby sharpen the separation of
prosodic constituents.

Although the listener would benefit from the marking of the beginning of any
prosodic constituent by releases and other allophones, these phonetic events could
be particularly useful for finding the beginnings of phonological words in the
stream of speech. Initial allophones which aren’t word-initial inhibit word
spotting in longer non-word strings in Dutch (McQueen 1998) and English (Kirk
2000, 2001). For example, wine is harder to spot following the aspirated [k"] in
[vuk"wain] than the unaspirated [k] in [vukwam] and rock is harder to spot
following the retroflexed, affricated [dz] in [vudzsak] than the alveolar stop [d] in
[vudiak]. Kirk argued that the initial allophones [k"] and [dz] lead listeners to
syllabify the end of the preceding residue with the target word, and the resulting
mismatch between syllable and word boundaries makes the word harder to spot
than when the residue ends instead with a non-initial allophone. Both allophonic
variations are furthermore differences in the presence vs absence of a particular
kind of release of the final consonant of the residue.
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2.3. Summary

In this section of the paper, I have tried to show that releases aren’t packages of
acoustic information about segment identity, at least not ones that listeners rely on
much. Instead, releases are one of a large number of allophonic variants that
signal the beginning of prosodic constituents and thus aid the listener in parsing
the stream of speech into words and higher level prosodic constituents. Word-
spotting experiments show that listeners do indeed use releases for this purpose.

3. Listening in context

3.1.  Perceptual contrast between adjacent segments

It is a truism that in everyday life, speech sounds are pronounced and must be
recognized next to other speech sounds. Both a very general and a very specific
characteristic of neighboring sounds’ effects on the perception of the current
sound phonetically explain the distribution of contrast and neutralization and thus
replace the licensing by cue account of this distribution that I argued against in §1
above.

Nearey (1990, 1995, 1997, in press), Smits (2001a,b), and Benki (this
volume) have shown that listeners extract segments from the speech stream even
though perceptually relevant information often comes from acoustic intervals
corresponding to adjacent segments and neighboring segments mutually influence
one another’s recognition. The effect of a neighboring segment is typically
contrastive: next to a segment which is at one extreme of some acoustic
dimension, a segment which is intermediate along that dimension will sound like
it’s at the opposite extreme. For example, an intermediate member of a [d-g]
continuum synthesized by incrementally varying F; onset frequency is more likely
to be labeled heard as the continuum’s low endpoint “g” after [1], whose F; is
high, than after [1], whose F; is low (Mann 1980). Lotto & Kluender (1998)
obtained the same “g” bias when the liquid was replaced by a pure tone whose
frequency corresponded to the liquid’s F3, which shows the contrast arises from
audition rather than compensation for coarticulation (cf. Fowler, et al. 1990,
1999). Gouskova & Kingston (2002, unpublished data) recently replicated
Mann’s results using two liquid continua as contexts, one synthesized with
Mann’s parameter values (mann stimuli) and the other with values based on
Stevens’s 1998 description and modeling of naturally produced liquids® acoustics
(nat stimuli). Listeners identified the liquid as well as the stop. The top two panels
in Figure (7) show that “g” responses drop by about 10% as the liquid goes from
[1] to [1], and the bottom two panels show that the percentage of “I” responses
changes little as the stop goes fram [d] to [g]. The effects and their sizes don’t
differ between the mann and the nat stimuli. The progressive effect of the liquid
on stop judgments is contrastive, but there is no regressive effect of the stop on
liquid judgments.
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“l”

(7) Frequency of “g” responses as a function of the preceding liquid (top) and
responses as a function of the following stop (bottom), for mann (left) vs nat
(right) liquids.
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Other context effects are also contrastive. An intermediate member of a [t-k]
continuum, also synthesized by varying F3 onset frequency, is more likely to be
labeled the high endpoint “t”, after [f], whose noise is concentrated at relatively
low frequencies, than after [s], whose noise is concentrated at relatively high
frequencies (Mann & Repp 1981; Repp & Mann 1981, 1982). Consonants’ place
also contrastively shifts the labeling of neighboring vowels’ backness. Listeners
label intermediate members of an [1-u] continuum more often as the high F,
endpoint “1” between labiovelar glides [w_w], whose F, values are low, than
between palatal glides [j j], whose F, values are high. Similarly, listeners label
intermediate members of a steady-state [i-u] continuum more often as the high F,
endpoint “i” between the labials [f_p], whose energy is concentrated at relatively
low frequencies, than between the coronals [s_t], whose energy is instead
concentrated at high frequencies (Ohala et al. 1978). Listeners also label a steady-
state [i-u] continuum’s intermediate members as “i” more often before labial [b]
than coronal [d], whether they actually hear the stop or restore it (Ohala & Feder
1995; Bradlow & Kingston 1990). Finally, Holt et al. (2000) report that listeners
label intermediate members of an [e-A] continuum more often as “e” between
labials [b_b] than coronals [d_d], as well as FM glides mimicking the F, and F;
transitions to and from [b] vs. [d] and pure tones matching the F, and F; onset
frequencies next to [b] vs. [d]. In all these cases, the listeners is more likely to
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respond with the category corresponding to the continuum’s high frequency
endpoint when the neighboring segment concentrates energy at relatively low
frequencies than when it instead concentrates it at relatively high frequencies.

3.2.  Perceptual assimilation as well as contrast

Although context effects are nearly always contrastive, like these examples, in
one circumstance they are consistently assimilatory. In stop-stop clusters between
vowels (VC,C,2V; Repp 1978, 1983; Ohala 1990), C,is perceived as having the
same place of articulation as C; when the closure duration is short enough
(relative to the range of closure durations heard) to be just one consonant rather
than two. Alternatively, the listener hears only C, when the closure duration is
short. Even if C; isn’t heard as a separate segment at these short closure durations,
its presence and distinct place of articulation nonetheless contrastively shifts C,
labeling. At closure durations long enough to be two consonants rather than just
one, labeling is mutually contrastive, although the contrastive effect of C; on C,
remains stronger than the reverse. Shinya & Kingston (2002, unpublished data)
replicated Repp (1983) using a 7-step [b-d-g] continuum synthesized in both VC;
and C,V by varying only F, and F; offset and onset frequencies. VC, and C,V
were mirror images in that no burst preceded formant onset in C,V. VC,; and C,V
were separated by silent gaps lasting 50, 100, 150, or 200 ms. Listeners labeled
the stops as “b”, “d”, or “g” if they heard just one, and labeled both C; and C, as
one of these three alternatives if they instead heard two. Assimilation and contrast
were quantified using the formulae like those in (8) (following Repp 1983):

(8) a. Assimilation: [% “b”/V_bV]-[%“b”/V_.{d,g}V] > 0
b. Contrast: [% “b”/V_bV]-[%“b”/V_.{d,g}V] < 0

These two formulae assess the regressive effect of C; on the entire range of C,
stimuli: if more “b” responses are given before [b] than before [d] or [g], then C,
has assimilated to C,, but if “b” responses before [d] or [g] instead outnumber
those before [b], then C,; instead contrasts with C,. Scores were calculated for “b”
responses before the best [b] vs. the best [d] and [g], and “b” responses before the
best [b] stimulus vs. all other stimuli. The resulting scores differed very little, so
only those calculated the second way are presented here. Entirely parallel
calculations were carried out for assessing the progressive effect of C; on C, and
for the other places of articulation. These scores are displayed as a function of
closure duration for the regressive effects of C; on C, in the left panel of Figure
(9), and for the progressive effects of Cy on C, in the right panel. At the shortest
closure duration, a listener is more than 15% more likely to label C; as “d” when
C, is the best [d] exemplar than when C, is any other stimulus, and a bit less than
10% more likely to label C; as “g” when C; is the best [g] exemplar than when C,
is any other stimulus. “b” responses to C, are at most just slightly more likely
before the best [b] exemplar than other stimuli at this closure duration. At all
longer closure durations, both “b” and “g” responses to C; are instead more likely
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(5-10%) when C; is any other stimulus than the best [b] and [g] exemplars,
respectively. “d” responses, on the other hand, remain more likely before the best
[d] exemplar than other stimuli for all closure durations except 150 ms, where “d”
responses are equally likely before all Cys.

(9) Regressive (left) and progressive (right) assimilation (+ %) vs. contrast (- %)
in VCIC2V for “b”, “d”, and “g” responses as a function of closure duration.
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Listeners are somewhat more likely (5%) to label C, as “d” following the best
[d] exemplar at the shortest closure duration, but at all other closure durations,
they are much more likely (up to 15%) to label C, as “d” following any other
stimulus. Neither “b” nor “g” responses differ as a function of C, at the shortest
closure duration and both become somewhat more likely (5%) following any
stimulus other than the best exemplars of [b] and [g], respectively, at longer
closure durations.

Coronal C; percepts are assimilative or neutral across closure durations, but
non-coronal C, percepts are instead contrastive, except for dorsal C, percepts at
the shortest duration. C, both weakens the percept that C, has occurred and that
C, is different from C, when C, is perceived to have occurred. Both effects are
stronger for coronals than non-coronals. The phonological consequences of this
weakening are that C, is likely to delete, assimilate to C,, or neutralize for place
of articulation, especially if C; is coronal. On the other hand, coronal C; percepts
are neutral or strongly contrastive, and non-coronal C, percepts are neutral or
weakly contrastive. C, strengthens the percept that C, has occurred and that it’s
different from C,. Again, both effects are stronger for coronals than non-coronals.
C; is therefore unlikely to delete, assimilate to C;, or neutralize for place,
particularly if it’s a coronal. These perceptual asymmetries explain both the much
greater susceptibility of coda than onset consonants to loss, assimilation, and
neutralization and the particular susceptibility of coronal consonants in codas to
these losses of contrast.

169




John Kingston

another and no burst preceded C,V. It is only the position of the consonants in the
coda that puts them at perceptual disadvantage, not their lack of any place
information or acoustic substance that the consonants in the onset possess.

These preliminary results are very encouraging but they leave a number of
questions unanswered. First and most basic, why are progressive effects
contrastive while regressive effects are assimilative? The onset consonant may
dominate simply because it’s more recent, but this hypothesis hasn’t been tested
yet. Second, would similar perceptual asymmetries be observed between onsets
and codas for manner and phonation contrasts, which are also lost in codas but
kept in onsets? The necessary experiments simply haven’t been done. Third, how
can this explanation of the distribution of contrast and neutralization be
generalized to word-final position, where contrasts are also often lost? In texts
from 20 disparate languages, Janda (1979) found that a word is far more likely to
be followed by a word beginning with a consonant than one beginning with a
vowel. He argued that a following word boundary and a following consonant are
so often common environments for phonological constraints or processes because
# is in fact usually C. The conditions for perceptual assimilation and contrast
between coda and onset consonants therefore usually exist at the ends of words as
well as inside them.

4. Summary

In this paper, I have tried to show three things. First, contrasts aren’t licensed by
cue but instead by the adjustments and effort speakers make to ensure their
differences are perceived. Second, listeners don’t rely on releases as packages of
salient acoustic information for identifying segments but instead for segmenting
the signal prosodically, particularly into prosodic words. Third, a sound is most
often heard as different from its neighbors, except when it’s a consonant before
another consonant, in which case it’s instead likely to be heard as the same as the
following consonant, while the following consonant is likely to be heard as
different from the preceding one. This perceptual asymmetry may explain why
contrasts are typically lost in codas but kept in onsets. As nearly all the
neutralizations that licensing by cue purports to explain occur in codas, this
alternative explanation covers the ground equally well. Furthermore, it depends
on a quite general and well-established perceptual interaction between
neighboring segments.
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Anaphoric R-Expressions as Bound Variables'

FELICIA LEE
University of British Columbia

0. The Problem

San Lucas Quiavini Zapotec (SLQZ), an Otomanguean language of southern
Mexico, regularly allows apparent Principle B and C violations.” R-expressions
may bind identical R-expressions (1-2) and pronouns may locally bind identical
pronouns (3):

(1)  R-ywlaaa’z Gye’eihlly Gye’eihlly
hab-like ~ Mike Mike
“Mike likes himself.”

2 R-caaa’z bxuuhahz ch-iia bxuuhahz
hab-want priest  irr-go priest
“The priest wants to go.”

€)) R-yu’laaa’z-éng la’anng
hab-like-3s.prox 3s.prox
“He/she likes himself/herself.”

Thai also allows apparent Principle C violations:
4) John koonnuat John

John shaved John
“John shaved himself.” [Thai]

' I am grateful to Rodrigo Garcia and Sugunya Ruangjaroon for providing the SLQZ and Thai data
and judgments in this paper. I am also grateful to Irene Heim, Jim Huang, Pamela Munro, Tim
Stowell, and audiences at UBC, University of Canterbury, and NELS 32 for their suggestions and
questions on earlier stages of this project. Any remaining errors are my own.

? This pattern was described in detail in Munro 1994. Some of the grammaticality judgments
reported in this earlier work differ from those found here.
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%) Aajarn kit waa puak rau chgep aajarn
teacher think that all we like teacher
“The teacher; thinks we like him;.” [Thai]

1. Proposal
This paper will show that Principles B and C do indeed hold in SLQZ and Thai. I
will argue that putatively “bound” R-expressions are not, in fact, true R-
expressions, but bound variables spelled out as copies of their antecedents.
Likewise, “locally bound” pronouns are bound copies of their antecedents.

This is consistent with the view that reflexive predicates represent functions
mapping a single argument to both argument positions (Reinhart and Reuland
1993):

6) Ax(P.x..Xx.)

Under Reinhart and Reuland’s assumptions, reflexivity is realized in one of two
ways: either a predicate is lexically specified as reflexive, or it needs to be
‘reflexive-marked’ by a reflexive morpheme. SLQZ lacks an independent series
of reflexive pronouns; thus it uses bound copies to reflexive-mark predicates.

2. An Earlier Proposal

The Thai pattern was noted by Lasnik (1986). He concluded that Principle C is
subject to parametric variation: Principle C holds in languages such as English,
but not in languages such as Thai. This theory has been invoked to account for
the binding facts of Quiegolani Zapotec (related to, but mutually unintelligible
from, SLQZ) (Black 1994).

3. Testing the Hypothesis

The idea that Principle C is absent in languages such as Thai and SLQZ forces
several predictions about the behavior of these languages. The following sections
examine these predictions, and show that Principle C does indeed hold in Thai
and SLQZ. Thus, an alternate account must be made for their binding patterns.

3.1.  Prediction 1: All R-expressions Should Be Bindable

If Principle C did not hold in some languages, then these languages should allow

R-expressions to be bound in any context. However, the contexts in which R-

expressions may appear to be bound in Thai and SLQZ are extremely limited.
Lasnik notes that in Thai, R-expressions cannot be bound by pronouns (7) .

The same constraint holds in Quiegolani Zapotec (8) (Black 1994) and SLQZ (9):

@) *Khaw chgep John

he likes John
“He; likes John;.”  [Thai: Lasnik 1986, p.154]
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*Per n-an-t menpa go r-zak Merse

but s-know-neg 3s what thing h-have Mercedes

“But she; didn’t know what Mercedes; had.”
[Quiegolani Zapotec: Black 1994, p. 98]

*B-gwi’ih-€ng lohoh Gye’eihlly
perf-look-3s.prox at Mike
“He;, looked at Mike;.”

Lasnik attributes this constraint to a referential hierarchy on binding: less
referential elements may not bind more referential ones. Thus, R-expressions may
be bound by R-expressions, but not by pronouns.

However, constraints on bound R-expressions are stricter than Lasnik
suggests. In Thai and SLQZ, R-expressions cannot be bound by different
(equally referential) R-expressions (10-11); pronouns can be locally bound neither
by R-expressions (12) nor pronouns differing in formality or proximity features
(13). The same constraints hold for Thai (14):

(10)

(1n

(12)

(13)

(14)

R-yu’lada’z Gye’eihlly me’s
hab-like Mike teacher
“Mike; likes the teacher j»;.”

R-yu’lada’z me’s Gye’eihlly
hab-like teacher Mike
“The teacher; likes Mike j;. ”

R-yu’laaa’z Gye’eihlly la’anng
hab-like  Mike 3s.prox
“Mike likes him/*himself.”

R-yu’lada’z -ih la’anng
Hab-like-3s.prox 3s.dist.
“He/she; likes him/her j; .”

*John koonnuat aajarn
John shave teacher
“John; shaved the teacher+.”  [Thai]

Thus, apparent binding of R-eXpressions and local binding of pronouns appear to
be subject to the following constraint:

® The Identical Antecedent Requirement: The only R-expressions that can be
bound, and pronouns that can be locally bound, are exact copies of their
antecedents.
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This requirement calls into question the idea that Principle C may be freely
disobeyed in languages such as Thai and SLQZ.

3.2. Prediction 2: Thai and SLQZ Should Not Show Crossover Effects
If Principle C were absent in Thai and SLQZ, then wh-traces are predicted to be
subject to A-binding, and these languages should not show crossover effects.

Both languages, however, show both strong and weak crossover effects. In (15)
and (16), the wh-trace cannot be coindexed with any c-commanding arguments:

(15) Q: Tur-ralloh la’anng r-yu’laaa’z (t) Li’eb (t)
Who hab-think 3s.prox hab-like Felipe
“Who does he think Felipe likes? /Who does he think likes Felipe?”

A: Lia Paamm-zhi’
Ms. Pam-maybe
“Maybe Pam.”

(16)  *Khray; thii khaw; khit t; waa Nit rak t;
who COMP he think COMP Nit love
“Who; does he; think Nit loves?” [Thai: Ruangjaroon 2001]

Because SLQZ has basic VSO word order and no subject agreement on verbs
with non-pronominal subjects, argument wh-questions are often ambiguous
between subject and object readings. (This is seen in the two possible
interpretations of (15)). (17), however, shows a weak crossover effect: the
possessed nominal x:nndaanni’, ‘his/her mother’, can only be interpreted as the
object (not the subject) of the sentence:

(17)  Tur-yu’lada’zt x:-nnaaan-ni’ *t
who hab-like  gen-mother-refl.poss
“Who like his/her own mother/*Who does his/her own mother like?”

Thai also shows weak crossover effects. In (18), ‘who’ must be disjunct from
‘his’:
(18)  MQ khong kao chggp kray

Mother his; like who”

“Whoj does his; mother like?” [Thai]

These data show that wh-traces cannot be A-bound in Thai and SLQZ, which is
unexpected if these languages lacked Principle C.
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3.3.  Prediction 3: Bound DPs Should Be Fully Referential
If Principle C were absent in Thai and SLQZ, then fully referential DPs should be
able to be bound, and should have the same referential force as other R-
expressions.

This, however, proves not to be the case. “Bound” R-expressions in Thai and
SLQZ do not receive strict readings in VP deletion contexts, as do typical R-
expressions. Rather, they allow only sloppy (bound variable) readings:

(19) B-gwi’ih Gye’eihlly lohoh Gye’eihlly z&’cy cahgza’ Li’eb
perf-look Mike at  Mike likewise Felipe
“Mike looked at himself, and Felipe did too.”
(*Felipe looked at Mike/ Felipe looked at himself)

(20)  John koonnuat khong John lae Peter ko muankan
John shave  of John and Peter the same
“John shaved himself, and Peter did too.”
(*Peter shaved John/ Peter also shaved himself)  [Thai]

Thus, bound copies in SLQZ and Thai do not have the referential force of normal
R-expressions. Rather, they behave like bound variables.

4. Bound Copies as Bound Variables: The Solution, Revisited

The presence of Principle C effects and the bound variable readings of apparently
bound R-expressions support the proposal that they are not truly referential, but
are bound variables spelled out as copies of their antecedents. Likewise, “locally
bound” pronouns are also bound copies. This accounts for the general constraint
against bound R-expressions and locally bound pronouns, as well as the presence
of crossover effects. The copy status of these apparently bound expressions also
accounts for the Identical Antecedent Requirement.

5. Semantic Consequences

This proposal also predicts another binding constraint in languages such as SLQZ
and Thai. If bound copies are bound variables, then they should be, in type-
theoretical terms, elements of type e. Thus, only DPs of type e should be able to
appear as bound copies.

This prediction is borne out. Referential DPs and pronouns, which are elements of type e,
may agpear as bound copies, but quantified phrases, elements of type <<e,t>,t>, cannot be bound
copies
(21)  *B-guhty cho’nn ra bxuuhahz cho’nn ra bxuuhahz

perf-kill three pl. priest three pl. priest
“Three priests killed themselves.”

? L assume that in these contexts, both names and definite DPs are elements of type e, consistent
with Partee’s (1986) claim that natural languages allow definite descriptions to be either type e or
type <<e,t>, t>.
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(21)  *B-guhty cho’nn ra bxuuhahz cho’nn ra bxuuhahz
perf-kill three pl. priest three pl. priest
“Three priests killed themselves.”

(22) 7R-a  txuptson wnaa r-ka  txup tson wnaa gyus
Hab-go two three woman hab-buy two three woman pot
“A few women went to buy a pot.”
[Quiegolani Zapotec: Black 1994, p. 103]

(23) *Thuk khon konnuad thuk khon
every one shave every one
“Everyone shaved himself.”  [Thai]

5.1. QPs and Bound Copies

Bound QP copies cannot appear—at least not with a reflexive reading—because
they would cause a semantic type clash. Recall that reflexive predicates are
assumed to be functions mapping a single argument to both argument positions:

(24)  Ax (P.x...x.)

Thus, a reflexive predicate such as “kill oneself” is a function that takes an entity
to form a second function, which takes the same entity to form a proposition:

(25)  [[kill oneself]]: =[Axe D,. Axe D,. x kill x]

According to this representation, then, bound copies must be of type e. Thus, a
simple reflexive expression such as (1), gets the representation in (26):

(26)  [[Mike likes himself]]:=[ Axe D,. Axe D,. x likes x] (Mike) = 1

t

<e,t> 3
Gye’eihlly
<e, <e,t>> e Mike
ryu’laaa’z Gye’eihlly
likes Mike

If the reflexive argument is a QP, however, a type clash occurs. Consider the
ungrammatical example (21), repeated below:

(27)  *B-guhty cho’nn ra bxuuhahz cho’nn ra bxuuhahz
perf-kill three pl. priest three pl. priest
“Three priests killed themselves.”

From (28), we see that the QPs cannot combine compositionally with the
predicate, which only selects entities as arguments:
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(28)

<e,<e,t>> <<e,t>,t> <<e,t>,t>
B-guhty  cho’nn ra bxuuhahz cho’nn ra bxuuhahz
Killed three priests three priests

One means of making this structure licit is to type-shift the copies by raising
them at LF, leaving traces of type e to combine with the predicate. The following
syntactic and semantic structures will result:

(29
cP

R
cﬁo;nn Ta P IP

bxuuhahz T T
(3 priests) cho'nnra ~..bguhty ...t...t...
bxuuhahz (killed)

(3 priests)
30)
t
/\
<<e,t>,t> <e,t>
cho’nn ra /\
bxuuhahz P t
(3 priests)
<<e,t>,t> <e,>
cho’nn ra O/\
bxuuhahz Op t
(3 priests)

<e,t> €

<e<et>> e
bguhty 1)
(killed)
The LF structure in (30), however, does not denote the intended reflexive
reading: since each of the traces is bound by a different QP, the sentence can only
mean that three priests killed three other priests.

5.2. Reflexivization of QPs

SLQZ uses a different pattern to reflexivize QPs: the QP is base-generated as a
preverbal topic, and the actual subject of the reflexive predicate is realized as a
distal pronoun‘. The reflexive object is a bound copy of the subject pronoun:

(31)  Cho’nn ra bxuuhahz b-guhty-rih la’arih
Three plpriest  perf-kill-3p.dist 3p. dist
“Three priests killed themselves.”

* See Munro (to appear) for the uses of proximate and distal forms in narrative.
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(32) Yra’ta’ ra bxuuhahz b-guhty-rih la’arih
Every pl priest perf-kill-3p.dist 3p. dist
“Every priest killed himself.”

In this construction, reflexive arguments are realized as pronominal variables
(thus, elements of type e), with the QP base-generated in an A’ (operator-like)
position. (33) shows the semantic representation of (31):

33) t

<<e,t>,t> <e,t>

<<e, 1> <<e, >, 15> <e,t> Cp/\t

Cho’nn ra bxuuhahz T

three priests <e,t> e
laarih
<e<et>> e 3pdist

bguhty- rih

killed-3p.dist

Here, a single QP takes scope over both pronominal, giving a reflexive reading.

To sum up, the failure of quantified arguments to appear as bound copies is
due to the bound variable status of bound copies: variables are elements of type e,
and only elements of type e may appear as bound copies.’

6. SLQZ Bound Copies as Long-Distance Anaphora

SLQZ also allows non-locally-bound copies, which also behave as bound
variables. This section will propose that non-locally-bound copies are long-
distance anaphora, and share syntactic and semantic features attested in long-
distance anaphora crosslinguistically.

6.1. Bound Copies as Nominative Anaphors

Bound copies can be subjects of embedded clauses. (SLQZ has no infinitival
clauses; all verbs are marked with tense/aspect markers.) Embedded subject
copies are also interpreted as bound variables:

(34) R-caaa’z Gye’eihlly g-ahcnée Gye’eihlly Lia Paamm z&’cy cahgza’ Li’eb
hab-want Mike irr-help Mike fem. Pam likewise Felipe
“Mike wants to help Pam, and so does Felipe.”
(Felipe also wants to help Pam /*Felipe also wants Mike to help Pam)

6.2. Embedded Object Copies
Bound copies can also be objects of embedded clauses:

* Bare nouns in SLQZ may be interpreted as singular or plural, definite or indefinite, depending on
context. I will assume that bare nouns are DPs with silent heads, and these DPs are treated as
entities.
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R-ralloh Gye’eihlly r-yu’laaa’z Lia Paamm Gye’eihlly
Hab-think Mike = hab-like  fem. Pam Mike
“Mike; thinks Pam likes him;.”

Object bound copies in embedded clauses can get apparently referential
readings:

(36)

R-ralloh Gye’eihlly r-yu’l aaa’z-énn Gye’eihlly
Hab-think Mike  hab-like-1p Mike
“Mike; thinks we likes him;

chiru’ z&’cy cahgza’ Li’eb

also likewise Felipe

and so does Felipe.”

(Felipe thinks we like Mike/Felipe thinks we like him (Felipe) )

This, however, is not necessarily evidence against the anaphoric status of the
bound copy. Thréinsson (1993) notes that the Icelandic long-distance anaphor sig
allows only a sloppy reading in VP-deletion contexts when bound locally, but
allows both strict and sloppy readings when its antecedent binds it across a clause:

(37

(€0))

Jon rakaDi sig  og Péter gerDi DaD lika
John shaved self and Peter did so too
(Peter shaved himself (Peter)/ *Peter shaved John)

Jon sagDi [aD D hefDir svikiD sig] og Péter gerDi DaD lika
John; said that you had betrayed self; and Peter did so too
(Peter said that you betrayed John / Peter; said that you betrayed him; )

This shows that SLQZ bound copies show the same interpretive behavior as
local and long-distance anaphors crosslinguistically.

6.3.

Bound Copies in Adjunct Clauses

Bound copies may also appear in adjunct clauses, where they also get bound
variable readings:

(39

Zi’cygaa’ nih cay-uhny Gye’eihlly z&einy b-ii’lly-ga’ Gye’eihlly
While that prog-do Mike work perf-sing-also Mike
“While Mike worked, he sang.”

This is unexpected given that no c-command relation holds between the copy
and its antecedent. However, the relation between the copy and its antecedent is
not unattested: Huang and Tang (1993) note that Chinese long-distance anaphors
may appear in adjunct clauses with antecedents in main clauses:
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(40) Ta zhidao [[suiran Lisi piping-le ziji]
He know though Lisi criticise-ASP self
“He; knows that although Lisij criticized self;

dajia haishi hen xihuan ta
all still very like him
we still like him.” [Chinese: Huang and Tang 1993, p. 279]

Bound copies in adjunct clauses, like other copies, get bound variable
readings and are subject to the Identical Antecedent requirement:

(41)  Zi’cygaa’ nih cay-uhny Gye’eihlly zé&iny b-ii’lly-ga’ Gye’eihlly
While  that prog-do Mike work perf-sing-also Mike
“While Mike was working, he sang

z&’cy cahgza’ Li’eb

likewise Felipe

and so did Felipe.”

(*Felipe sang while Mike worked/Felipe sang while he (Felipe) worked)

(42) Zi’cygaa’ nih cay-uhny Gye’eihlly zeeiny b-ii’lly-ga’-ng
While  that prog-do Mike work perf-sing-also-3s.prox
“While Mike was working, he/she (someone else) sang.”

This supports the idea that adjunct bound copies are semantically dependent on
their antecedents, and are not merely instances of accidental coreference.

6.4. Non-Local Copies Are Not Logophors

It has been claimed that the non-bound anaphora cross-linguistically are
logophors: pronominal elements representing one whose speech, thoughts, or
perceptions are being reported. An example of this is the use of myselfin (43):

(43)  As for myself, I like sugar in my coffee.

Long-distance anaphora have also been claimed to be logophors (Reinhart and
Reuland 1993, Huang and Liu 2001). Under these accounts, the distribution of
long-distance anaphora is constrained primarily by semantic and pragmatic
factors, rather than purely structural ones.

However, non-locally bound copies in SLQZ can appear in contexts in which
their use is not logophoric. Such contexts are noted by Dubinsky and Hamilton
(1998), who argue that epithets can only be c-commanded by their antecedents in
anti-logophoric environments:
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(44)  *Felipe; is afraid his teacher failed the poor guy;.
(45)  Felipe; ran over the man who tried to help the poor guy;.

Example (44) is ungrammatical because the poor guy is c-commanded in a
logophoric context: Felipe’s feelings are being described. (45), on the other hand,
is grammatical because the context in which the epithet appears is anti-
logophoric: it says nothing about Felipe’s state of mind during the action.

If non-locally-bound copies in SLQZ were logophors, they would be ruled out
in contexts similar to that in (45). However, this prediction is not borne out: (46)
shows that non-locally-bound copies can occur in anti-logophoric contexts:

(46)  B-taa’az Gye’eihlly bée’cw nih b-da’uhgya’ah Gye’eihlly
perf-hit Mike dog REL perf- bite Mike
“Mike hit the dog that bit him.”

Here, the copy is licit even though (46), like (45), does not describe the
perspective of the subject or its copy. Hence, it cannot be the case that bound
copies are logophors.

7. Conclusion

This paper has shown that the apparently bound R-expressions and locally bound
pronouns that appear in SLQZ and Thai do not represent Principles B or C
violations. Rather, these elements are semantically and syntactically bound
variables that are spelled out as copies of their antecedents. In SLQZ, which lacks
a morphologically distinct series of anaphors, bound copies serve as both local
and long-distance anaphora.
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Japanese Listeners’ Use of Duration Cues in the Identification of
English High Front Vowels'

GEOFFREY STEWART MORRISON
Simon Fraser University

0. Introduction
General Canadian English (along with several other English dialects) has two high
front vowel phonemes differing in both spectral and duration properties. In identical
contexts, the tense /i/ is both more peripheral in the vowel space and longer than the
lax /1/ (Nearey & Assmann 1985, Morrison 2002b). Japanese also has two high front
vowel phonemes: short /i/ and long /i:/. Japanese long and short vowels are
traditionally described as differing only in terms of duration with identical spectral
properties (Akamatsul997).

Ingram & Park (1997) found that Japanese listeners identified Australian English
/i/ and /1/ at near perfect levels (an error rate of only 1%). In an L1 assimilation test,
Japanese listeners classified English /i/ as Japanese /ii/ at a rate of 100% and
classified English /1/ as Japanese /i/ at a rate of 90% (10% as /i:/). The stimuli had
been produced by two native English speakers, one of whom spoke faster than the
other resulting in different vowel durations: one speaker’s /1/ and /i/ vowels were
approximately 75 and 255ms long respectively, and the other speaker’s vowels were
165 and 390ms. English vowels were consistently classified as long or short Japanese
categories irrespective of the inter-speaker duration differences. Ingram & Park
hypothesised that the Japanese listeners were able to normalise for speaking rate
differences because of their experience with the phonemic vowel duration contrast
in Japanese. Korean listeners tested on the same stimuli were not able to normalise
for speaking rate differences (modern Korean lacks a vowel duration contrast). The
implication is that the Japanese listeners identified English /1/ and /i/ using the same
duration criteria that they used to identify Japanese /i/ and /i:/, and normalised for
speaking rate differences as they would when identifying Japanese long and short
vowels. Presumably the Japanese participants also made some use of spectral cues,
since English /1/ was more sometimes correctly identified as /1/.

'This paper is based on part of my forthcoming MA thesis. My thanks to Dr. Murray J. Munro for
comments on an earlier version of the paper, and to the anonymous participants and model speakers.
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The results of several studies, however, cast doubt on the ability of Japanese
listeners to normalise for speaking rate. Strange et al. (1998) found that in US
English /h_ba/ words, long English vowels /i € & a 5 0 u/ and short English vowels
/1 € A U/ were assimilated to Japanese long and short vowels at rates of 39% and
92% respectively. When the final /a/ in the /h_ba/ words was truncated to the same
duration as /A/ in order to simulate a faster speaking rate, there was little difference
in the duration assimilation pattern: Long and short English vowels were assimilated
to Japanese long and short vowels at rates of 43% and 94% respectively. Likewise,
Guion et al. (2002) found no significant difference in the assimilation of English
vowels to Japanese long and short categories in isolated /b_bo/ words in which /bo/
had two durations. Toda (1999) measure native Japanese listeners’ long-short
boundary in the final vowel of (C)VCV - (C)VCVYV continua. Altering the duration
of the first vowel so that it was 100% longer in one series of continua than the other
resulted in only a 10% increase in the location of the boundary. Given the small
degree of normalisation for simulated speaking rate in these studies, it seems unlikely
that normalisation could account for the ability of the Japanese listeners in Ingram
& Park (1997) to correctly identify English /i/ and /1/ irrespective of large speaking
rate differences. It seems especially unlikely given that the vowels were presented
in isolated /h_d/ words in which only duration differences in the two consonants
would be available as speaking rate cues.

Morrison (2002a) had Japanese listeners identify Scottish / Northern English
vowels in isolated CVC words in which both consonants were either voiced
orvoiceless. The correct-identification rate for English /1/ was 93%, and for English
/i/ in the voiced consonant condition it was 95%. In contrast, English /i/ in the
voiceless consonant condition had correct-identification rate of only 27%; it was
identified as /1/ at a rate of 72%. Given that English vowels are typically longer
before voiced than before voiceless consonants (Chen 1970), Morrison (2002a)
proposed that: English /i/ is assimilated to Japanese /i:/ before a voiced consonant
but assimilated to Japanese /i/ before a voiceless consonant; that English /1/ is
assimilated to Japanese /i/ before both a voiced and voiceless consonant; that English
vowels assimilated to Japanese /i:/ are identified as English /i/, and that English
vowels assimilated to Japanese /i/ are identified as English /1/. This requires that the
Japanese long-short vowel boundary fall between the longest duration for an English
/i/ stimulus in the voiced consonant condition or for an English /1/ stimulus in either
condition (whichever be the greater), and the shortest duration for an English /i/
stimulus in the voiceless consonant condition. Comparison of Morrison’s (2002b)
stimulus durations with Japanese vowel production data from Tsukada (1999) and
the English stimulus durations from Ingram & Park (1997) (Figure1) suggested that
the Japanese long-short vowel duration boundary does indeed fall within this range.

Under this hypothesis, Morrison (2002a) proposed that the near perfect correct
identification rates for English /i/ and /1/ in Ingram & Park (1997) were not due to

190



Japanese Listeners’ Use of Duration Cues

(Figure 1) Duration ranges for English /i/ before voiced consonants and English /1/ before voiced and
voiceless consonants (left), and for English /i/ before voiced consonants (right) from Morrison
(2002a). Duration ranges for Japanese /i/ (left) and /i:/ (right) from Tsukada (1999); and for English
11/ (left) and /i/ (right) from Ingram & Park (1997). The dashed line represents a categorical boundary
that would account for the identification patterns in Ingram & Park (1997) and Morrison (2002a).
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the Japanese listeners normalising for speaking rate. Rather, the results may be due
to the English /1/ stimuli in Ingram & Park (1997) being short enough to be
assimilated to Japanese /i/, and the English /i/ stimuli being long enough to be
assimilated to Japanese /ii/. Although there was a large difference in vowel
durations, the duration ranges for vowels within each English category did not
straddle the Japanese long-short categorical boundary due to the fact that Ingram &
Park had used context in which the vowels occurred before a voiced consonant.

The present paper will test Morrison’s (2002a) hypothesis by determining
whether Japanese listeners identify English /i/ and /1/ using the same duration
criteria that they use to identify Japanese /i:/ and /i/. '

1. Method

1.1.  Participants

Canadian English participants (3 women, 4 men) had lived until age 16, and
immediately prior to data collection, in an Anglophone region of Canada west of
Quebec. The group had a mean age of 30 (range 25-38).

Japanese participants (4 women, 3 men) were undergraduate students attending
an academic exchange in Vancouver. Their programme included content-based
language instruction but no courses in English pronunciation. They had lived in
Vancouver for a period of less than 2 months prior to data collection. They had lived
until age 16 in Japan, and as children, had not been immersed in a language other
than Japanese. They had never lived outside Japan for a continuous period of more
than three months, and had not lived in an English speaking country during the year
priorto their arrival in Canada. The group had a mean age of 20 (range 19-22). They
had studied English in school for 7-9 years, starting at age 13 or 14.
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1.2.  Stimuli

1.2.1 Target segments and carrier sentences

The English target words (“bit, beat, bid, bead” /b1t bit bid bid/) were chosen to
exemplify the English vowels /i/ and /1/ in a stressed position followed by both a
voiced and voiceless plosive.

Since responses to English and Japanese stimuli were to be compared, the
segment immediately following the English target word had to match the parallel
segment in the Japanese stimuli. The segment selected was /s/, resulting in voiceless
affricated release for English /t/ and /d/, corresponding to the Japanese affricate [ts].
It was not possible in Japanese to exactly match the English voiced alveolar plosive
with voiceless affricated release; in Japanese both parts of the affricate are voiced,
i.e. [dZ]. The Japanese target words read by the model speaker were therefore “bitsu,
biitsu, bittsu, bidzu, biidzu” exemplifying possible combinations of short and long
vowels with voiced and voiceless singleton and geminate consonants. Although
phonotactically rare, the words “biddzu, biittsu, biiddzu” were added as possible
response categories in the perception test since some of the stimuli had properties
that might suggest these responses.

Matching English and Japanese carrier sentences were “What they’re wearing
are beat suits,” and “motteiru mono wa bitsuutsu” (‘What I have is a [nonsense
word]-suit’). Strange et al. (1998) found that the use of a carrier sentence, as
compared to the presentation of target words in isolation, can have a significant
impact on perception, such that long English vowels were assimilated to Japanese
long vowels more often in a sentence condition than in an isolated word condition
(85 versus 42%). They hypothesised that the participants had used the rhythmic
pattern of the sentence to calibrate their duration-based responses.

1.2.2 Acoustic properties of stimuli

Perceptual stimuli were constructed using edited natural speech based on the
productions of two model speakers, a 34 year-old male monolingual English speaker
who had lived most of his life in Vancouver, and a 38 year-old male native speaker
of Japanese who had lived most of his life in Fukuoka. Recordings were made in a
soundproofed room using a Sony MZS-R5ST Mini Disc recorder and a Sony ECM-
MS907 microphone. The speakers read randomised lists of stimulus sentences at
normal, slow, and fast speaking rates. The recordings were digitally transferred to
computer, were analysed, and were used to create the stimuli using Praat computer
software. Details of the procedure are given in Morrison (2002b).

A multidimensional continuum was created in which acoustic properties varied
along the following dimensions: vowel spectra (5 points), vowel duration (7 points),
plosive closure duration (5 points), and speaking rate (2 points). The dimensions can
be visualised as the cuboids shown in Figure 2.

The F1, F2, and F3 values at the midpoints of the vowels in the English stimuli
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(Figure 2) Cuboids representing the dimensions along which the English stimuli vary. Vowel duration
(durv) from front to back: 1 is shortest and 7 longest. Vowel spectral properties (spec) from right to
left: 1 is most /1/-like and 5 most /i/-like. Consonant closure duration (durc) from bottom to top: 1 is
shortest and 5 longest. Speaking rate: left cube is slow and right cube is fast. The triangles represent
the position of typical “bit, beat, bid, bead” produced by the model speaker.
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>brd <bid

slow speaking rate fast speaking rate

durc

are given in Table 1. The spectral properties of spectral points1 and 5 were the mean
spectral values from the model English speaker’s /i/ and /1/. The five points were
evenly spaced on the mel scale.

The vowel and consonant durations of the stimuli are given in Table 2. The ra