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BOUNDARY SIGNALS:

“REASON” OVER “RHYME” IN PHONOLOGY

Silverman’s (2006) mistaken thesis: neutralization is counter-functional only to the extent that it
induces homophony; other than that, neutralization is strictly function-neutral.

Focus of Silverman (in prep.): the functional consequences of neutralization

 “Rhyme”: neutralizing alternations and contrast suspension increase phonetic similarity

among lexical forms. In the limiting case, neutralizing alternation produces identical

forms; derived homophony. This is indeed counter-functional.

 “Reason”: both neutralizing alternations and contrast suspension may serve as an aid to

parsing. This is functionally beneficial.

CONTRAST SUSPENSION

 Kruszewski 1883: “In these two tables we see the onset of the operations of the second
sound at the moment of the first. In the second set…[T]here is uniformity in [such] sound
complexes: just as in any language only certain sounds are possible, so, likewise, only
certain specific complexes of these sounds are possible”

(1)
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 Harris 1944: [T]he various limitations of phonemic distribution, including defective
distributions of phonemes, can be compactly expressed by means of…analyzing the
utterance of a language into simultaneous components …[S]ome components…have the
length of more than one phoneme…

 Pike 1952: “At each moment a segment of speech represents a complex choice from many
subsystems. The two paths through the cylinder suggest that numerous types of choices
within each subsystem are made simultaneously—e.g., tonal and consonantal or vocalic.”

(2)

 Hockett 1955: “It is not too difficult to reanalyze [a segment inventory] in order to
achieve a ‘full [orchestral] score’ notation more directly comparable to that in
music…[i]n the other, positions of articulation (or, rather, actively functioning
articulators) are regarded as items individually capable of two or more differentiated
functions, some of those functions being the same for two or more organs, some of them
not.”

(3)

 Dhall (1966): “[A] linear phonetic transcription is far from reflecting the exact realization
of the prosodic features…The realization of aspiration [in Oriya] has been found in most
cases to affect not a single phonematic position (segment) but a whole syllable…By
abstracting the aspiration, it is possible to set up a system within which the relevant
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phonological features can be unambiguously described with maximum of economy and
minimum of symbols….An aspirated syllable will be signaled by H placed at the
beginning of the syllable. In order to invest the prosodic symbol with non-linear
character, we place it slightly above the line, e.g. ,  are represented H, H.”

 Goldsmith1976: “[T]he act of speech [is likened to] an orchestral production, a
harmonized score of several independent musical ‘voices.’”

(4)

 Henderson 1985: “For many languages it may be helpful at times to think of certain of
the phonological features of syllables as being dealt out in “hands” of “playing cards”, so
to speak, to the syllable as a whole rather than as firmly attached to any one segment in it,
or even to any one place…([F]or example,) [n]asalization is [a] feature which may
sometimes profitably be regarded as pertaining to the syllable or to parts of syllables,
rather than as confined to a single segment matrix. It is…a matter of…timing…of the
raising or lowering of the soft palate.”

(5)

 Browman and Goldstein (1989): “[A] gesture is an abstract characterization of
coordinated task-directed movement of the articulators within the vocal tract…the
gestures for a given utterance are…organized into a larger coordinated structure, or
constellation, that is represented in a gestural score. The score specifies the sets of values
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of the dynamic parameters for each gesture, and the temporal intervals during which each
gesture is active…As can be seen in the figure, the tiers in a gestural score, on the vertical
axis, represent the set of articulators (or the relevant subset thereof) employed by the
gestures, while the horizontal dimension codes time.”

BOUNDARY SIGNALS

 Trubetzkoy: “In addition to the phonological means serving to distinguish individual

units of meaning (sememes), each language has a number of means that effect the

delimitation of such individual units of meaning…[E]ach language possesses specific,

phonological means that signal the presence or absence of a sentence, word, or

morpheme boundary at a specific point in the sound continuum”.

 Contrast-suspension is indeed functionally efficacious at the syntagmatic level, increasing

both “rhyme” and “reason” in phonology.

(a) contrast-expressing or contrast-suspending

(b) positive or negative

(c) phonemic or non-phonemic

(d) individual signals or group signals

(e) between-unit or within-unit (not discussed by Trubetzkoy)

(a) “Contrast-expressing” versus “contrast-suspending” boundary signals

 A mini-language: three vowels ; six consonants      

 Word shape is maximally CVCCVC, and no positions in which contrast is suspended:

any consonantal value or sequence at a non-boundary (VCV, VCCV) may also be found

at a boundary (VC#V, V#CV, C#C).

 Now let’s now suppose only the nasals may be found in lexical non-prevocalic position

(NC, N#): any consonantal sequence in which the first consonant is not a nasal serves to

cues a word boundary.
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 Barra Gaelic: aspirated occlusives are found only in word-initial position, and the long

vowels, the central vowels, and the nasalized vowels are only found in word-initial

syllables. These are contrast-expressing boundary signals, rather than a contrast-

suspending ones

 Their role as contrast-expressing boundary signals is a consequence of contrast-

suspension in other positions.

(b) “Positive” versus “negative” boundary signals

 positive boundary signals” cue a boundary ; for every positive boundary signal a

language possesses, it necessarily possesses its opposite (though not equal).

 Barra Gaelic case, the aspirated occlusives, the long vowels, the central vowels, and the

nasalized vowels function as “positive boundary signals”; their absence may serve as a

“negative boundary signal”.

(c) “Phonemic” versus “non-phonemic” boundary signals

 Barra Gaelic: certain values are contrastive with other values only at a boundary and, as

such, serve to signal that boundary.

 “Non-phonemic boundary signals”: Tamil possesses a distribution involving voiceless

aspirates in word-initial position (a positive boundary signal), and spirants in word-

medial position (a negative boundary signal). The voiceless aspirates are “non-phonemic

positive boundary signals” because they are mere positional variants of the spirants; they

earn their boundary-signal status by being a boundary-position variant of these spirants.

 The spirants as “non-phonemic negative boundary signals” because they are non-

contrastive variants that cue the absence of a boundary.

 In such cases of non-phonemic boundary signals, both the positive boundary signal and

the negative boundary signal are equally reliable in serving their function.

 Another example: in Japanese  occurs only word-initially, and  occurs only

intervocalically (word-medially). Since the two are not responsible for minimal pairs, we

are dealing with a non-phonemic one

 Elements in complementary distribution, one of which is conditioned by its relationship

to a boundary, always serve this demarcative function.

(d) “Individual” versus “Group” boundary signals

 “Group signals” involve a span of more than one segment.

 “Phonemic group boundary signals”: in German, a consonant+ sequence necessarily

straddles a word boundary.

 “Non-phonemic group boundary signal” vowel-lateral-vowel sequences in English: “we

learn”   “we learn” vs.“we’ll earn”  : the non-contrastive clear-dark

distinction signals the word boundary.
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 “Contrast-expressing individual phonemic negative boundary signal”: In Finnish, the

phonemes  and  are only found word- or morpheme-medially.

 “Contrast-expressing group phonemic negative boundary signal”: “Finnish does not

permit any consonant combinations initially and finally. Furthermore, only vowels, and

consonants , , and  occur in final position.” Consequently, when any of these

consonants is not the first member in a consonant cluster, the sequence serves as a group

phonemic negative boundary signal:  “eight”,  “stupid”,  “back”--

the clusters ,  and  provide a “green light”: the same morphological unit continues.

(e) “Between-unit” versus “within-unit” boundary signals (not discussed by Trubetzkoy)

 Russian: before  only palatalized consonants are permitted within a morpheme in

Russian. The correlation of palatalization is thus neutralized in this position. However, if

a morpheme boundary occurs before the  the preceding consonant can also remain

unpalatalized: + “with this”, + “from this”, + “in this”, +

“under this”, + “from/of this”.

 The absence of a palatalization before the phoneme  is a non-phonemic group signal for

a morpheme boundary.

 Consequently, the presence of a palatalization before the phoneme  is a “within-unit

non-phonemic group negative boundary signal”. Got that?

 A within-unit sound sequence that involves a contrast suspension may also serve as a

positive boundary signal.

 Igbo vowel height harmony (often regarded as ATR harmony), all the vowels within a

word agree with respect to their open or close status.

 When vowels in neighboring syllables differ with respect to whether they are open or

close, a word boundary is cued.

 The overall generalization in Igbo (and in countless other cases): a contrast is suspended

across a span such that, in the speech stream, when a change of status is introduced along

the suspended dimension, a boundary is signaled.

 (The maintenance of vowel height is a negative boundary signal, but not a completely

reliable one, since adjacent words may agree in height.)

 Trubetzkoy wisely refrains from specifying the Igbo case as either a group signal or a

non-group signal: while more than one phonetic segment of the speech stream is involved

in the close-open contrast, the contrast itself does not pattern paradigmatically at the

segmental level. Rather, either the close-open contrast is suspended towards “close”

within the word, or the close-open contrast is suspended towards “open” within the word;

such spans of specification cannot be localized to one or another segment, but rather are

features of larger domains, here, the word.

 Vowel harmony is a case par excellence of a pattern that at once increases both “rhyme”

and “reason” in phonology.
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 “Rhyme” is enhanced due to the increase in phonetic similarity among morphemes that is

induced by the harmonic feature.

 “Reason” is enhanced due to the boundary-signaling function that the harmonic feature

serves.

In sum, boundary signals:

(a) may be contrast-expressing or contrast-suspending

(b) may be positive or negative

(c) may be phonemic or non-phonemic

(d) may be individual signals or group signals

(e) may be between-unit or within-unit

 For all practical purposes, one cannot speak of boundary signals without referring to the

role of contrast-suspension.

 All boundary signals are either contrast-expressing or contrast-suspending. Nonetheless,

recall that every role for a contrast-expressing boundary signal implies a role for contrast-

suspension as well, since it is exactly because a contrast is suspended in one context or

another that a contrast-expressing signal serves its function.

 For every boundary signal that involves contrast expression, there is a role for contrast

suspension as well: when certain contrastive values cue boundaries, it follows that the

suspension of these contrastive values may serve as negative boundary signals.

 The presence of contrast-expressing phonemic negative boundary signals implies the

functional relevance of contrast-suspending positive boundary signals.

 Word-final devoicing patterns are excellent examples of this effect. In such systems,

voiced values are always “contrast-expressing phonemic individual negative boundary

signals”; voiceless values may sometimes be “contrast-suspending individual positive

boundary signals”.

PROSODIES

 Firth (1948)’s sounds and prosodies: sounds are components of phonological structure

that do not play a syntagmatic role. Sounds occur in phonematic systems, and possess

solely paradigmatic functional relevance, manifested by “sound subsititutions”.

Employing the cover terms C and V, a phonematic system of sounds may occupy a C or

V position and, as such, sounds function contrastively, but impart no syntagmatic

information (apart from their being limited to either a C position or a V position).

 Prosodies are exactly those elements that do impart syntagmatic information.

 A prosody may consist of a segment-sized element, a sub-segment-sized element, or a

supra-segment-sized element.

 The prosody-sound distinction is based solely on whether the (sub-)system plays a

syntagmatic or paradigmatic role; whether an element’s distribution within some



Daniel Silverman Fresno State University
SJSU 11/06/09

domain—such as the morpoheme or the word—is fully predictable (prosodies) or not

(sounds).

 Danish stød (“glottal stop”): “The Danish glottal stop…occurs chiefly with sounds said to

be originally long, and in final position only in stressed syllables. If the word in question

loses its stress for rhythmical or other reasons, it also loses the glottal stop. It is therefore

best considered prosodically as a feature of syllable structure and word formation.”

 Cairene Arabic: the system of phonematic units is functionally distinct from the system

of prosodies, in the sense that the phonematic systems bear root information, while the

prosodic systems bear inflectional information.

 Sanskrit Allen (1951) nati: since its distribution within the domain of the word is

predictable, Allen proposes that retroflexion be “abstracted as a prosody”, delimited by

the presence of a coronal that follows focal points  and .

(6) R R

┌──┐      ┌────┐

 =     =   



 Phonetic material within the domain of the retroflex prosody may be assumed to manifest

retroflexion in the form of a “word palatogram” that would, perhaps, manifest a low-level

amount of allophonic (that is, non-neutralizing) retroflexion.

 Sundanese Robins (1957): “[O]nce nasality has been initiated by the articulation of a

nasal consonant, whether as syllable initial or syllable final, it continues irrespective of

the syllable boundaries until checked…Nasality is checked by (1) a word boundary, (2) a

supraglottally articulated consonant, i.e. any consonant other than  or .”

(7) nƄƄ nƄƄƄ

 CVCV “to halve”   CVVC “to seek”

nƄƄƄƄƄ n nƄƄƄ

 CVCVCVC “to inform”  CVCCVC “to be rich”

 The verbal infix --/-- : the infix consonant checks the nasal prosody, and the

immediately-following vowel is oral, though the nasal prosody is again present on

following sounds,

(8)     -   “to pierce”

 - - “ to be expensive”

  - - “to know


 The patterning of the nasal prosody vis-à-vis the --/-- infix clearly complicates the

grammatical statement, requiring mention of the root (and suffix domain) as distinct from
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the infix domain. The nasal prosody within roots is characterized by Robins thus, when

the first root consonant is nasal (n=nasal prosody; R=root).

(9)

nƄƄƄƄƄƄ Ƅ Ƅ Ƅ

CV(C)V(C)…
RƄƄƄƄƄƄƄƄƄƄƄƄ

nƄƄ ƄƄƄƄ Ƅ Ƅ Ƅ Ƅ

CVCV(C)V(C)…
ƈIƉ

ƈƄƄƄƄƄƄƄƄƄ
RƈƄƄƄƄƄƄƄƄƄƉ

TRANSITIONAL PROBABILITIES

 Aslin has investigated the utility of transitional probabilities in both adult and infant

learning of contrived mini-languages.

 The statistically rare sound sequences found at “word” boundaries (of course, they are not

real words) serve to cue these boundaries.

 The necessary flipside to this finding is that statistically more prevalent sound

sequences—those involving contrast suspension within some domain—may function as

negative boundary signals.

 The functional role of transitional probabilities in terms of signaling boundaries is a

purely statistical calculation over physical objects (speech tokens); unlike real language

there is no role for lexical semantic feedback in such analyses.

 The information extracted in such studies is purely distributional (harkening back in some

sense to American Structuralist notions of phonological structure).

 In real-world contexts, of course, the role of transitional probabilities cannot be

accurately gauged, since any statistical calculations engaged in by language

learners is necessarily accompanied by lexical semantic feedback.

 Saffran, Newport, and Aslin (1996) “[O]ne might discover words in the linguistic

input in much the same way that one discovers objects in the visual environment

via motion: the spatial-temporal correlations between the different parts of the

moving object will be stronger than those between the moving object and the

surrounding visual environment.”

 Formulaically, the transitional probability of y given x is:

(10)

frequency of pair xy

frequency of x
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 If this ratio is high, the presence of x is a good predictor of a following y; such sequences

might thus serve as negative boundary signals—Trubetzkoy’s “green light”—indicating

that the sequence is word-internal.

 If this ratio is low, then the sequence xy may serve as a positive boundary signal.

(11)

frequency of    is greater than frequency of 

frequency of      frequency of 

 Two sets of subjects were taught a contrived mini-language consisting of four consonants

(   ) and three vowels (  ). Twelve CV syllables were constructed, which were

strung into tri-syllabic sequences constituting the “words” of the language, for example,

,  etc.).

 Transitional probabilities at “word” boundaries were lower than transitional probabilities

within “words”.

 The non-word condition yielded a 76% success rate, and the part-word condition yielded

a 65% success rate. Both conditions yielded significant results at the p<.01, and

moreover, the difference between the two groups was significant at the p<.05 level

SUMMARY

 “Rhyme”: neutralizing alternations and contrast suspension increase phonetic similarity

among lexical forms. In the limiting case, neutralizing alternation produces identical

forms; derived homophony. This is indeed counter-functional.

 “Reason”: both neutralizing alternations and contrast suspension may serve as an aid to

parsing. This is functionally beneficial.


