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Abstract

The Role of Vowel Quality in Stress Clash

by

Sandra K. Levey

Advisor: Professor Lawrence J. Raphael

The effect of stress clash between adjacent primary stressed syllables was examined
through perceptual and acoustical analysis. Bisyllabic target words with primary stress on
the second syllable were produced in citation form and in sentences by ten adult
participants. The selected target words were analyzed for (a) the position of primary stress
and (b) the identity of the vowel in the first syllable when produced in citation form. The
goal was to determine if primary stress was placed on the final syllable and that the first
syllable contained a vowel that could receive primary stress. Words judged to not meet
these criteria were eliminated from the corpus. The target words were placed in stress
clash contexts (followed by a primary stressed syllable) and in non-clash contexts
(followed by a non-primary stressed syllable). The goal was to determine if stress clash
resolution would occur, and if so, which of three explanations could account for
resolution: (a) stress shift, with primary stress shifted to the first syllable in the target

words or stress deletion, with acoustic features reduced in the second syllable in the target
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v
words, (b) pitch accent, taking the form of fundamental frequency, assigned to the first

syllable in target words produced in early-sentence position or (c) increased final syllable
duration in the target word. Perceptual judgment showed that stress clash was resolved
inconsistently in stress clash contexts, and that stress shift also occurred in non-clash
contexts. Acoustic analysis showed that fundamental frequency was higher the first
syllable of target words when stress shift occurred, and that both syllables of the target
words were produced with higher fundamental frequency in early-sentence position. A test
of the correlation between perceptual judgments and acoustic results showed that
fundamental frequency was potentially the primary acoustic feature that signaled the

presence of stress shift.
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Chapter 1

Introduction

The purpose of this study was to identify the speech production strategies and the
contextual conditions that facilitate stress shift resolution when it occurs in stress clash
contexts. These contextual conditions consist of (a) vowel quality in the first syllable (S1)
of the target words, (b) contexts that place the target words in stress clash and in non-
clash sites and (c) position of the target words in sentences. Stress clash occurs when two
primary stressed syllables fall in sequence in a phrase (Kenstowicz, 1994; Liberman &
Prince, 1977). For example, there is a clash between the second syllable (S2) of the word

raccoon /rae kin/ and the first syllable (S1) of the following word in the phrase raccoon

coat /rae kin kot/. Based on the hypothesized preference toward a strong-weak (SW)
stress pattern in phrases and sentences, it is claimed that speakers frequently avoid stress
clash to reestablish an alternating SW pattern (e.g., /rdae kun két/ ) (Kenstowicz, 1994). It
has been proposed that an alternating pattern of SW syllables is preserved by a Rhythm
Rule (Kenstowicz, 1994; Liberman & Prince, 1977; Prince, 1983).

The Rhythm Rule can be described as a process that reestablishes a SW pattern to
avoid stress clash. There are, however, exceptions to the Rhythm Rule. For example,
stress clash is maintained in the phrase maroon coat /mgran kot/. This is because the
vowel schwa in S1 is unable to receive stress (Kenstowicz, 1994). Stress clash, however,
is also maintained in the phrase obese mailmen /obis mélmgn/ in spite of the presence of a

full vowel in S1 of the word obese (Gussenhoven, 1991). The difference between the
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change in the word raccoon and the lack of change in the word obese suggests that an
examination of the role of the vowels in S1 of target words is warranted in the
investigation of stress clash.

There are three explanations of how stress clash is resolved: (a) stress shifts from
the primary stressed final syllable in the target word to an earlier syllable in the word
(Grabe & Warren, 1995; Liberman & Prince, 1977) or stress is deleted in the final syllable
of the target word (Gussenhoven, 1991; Horne, 1990; Nespor & Vogel, 1989; Vogel,
Bunnell, & Hoskins, 1995); (b) the patterns of stresses in a sentence is rhythmically
assigned (Hayes, 1984; 1995; Selkirk, 1984) or the duration of the final syllable of the first
word in the stress clash sequence is increased (Selkirk, 1984); (c¢) pitch accent, taking the
form of fundamental frequency, is assigned to the first syllable that contains a full vowel in
a sentence and to the last full vowel in the sentence that carries a primary accent
(Bolinger, 1955; 1958; Shattuck-Hufnagel, 1995). These explanations share two
assumptions: (a) only a full or an unreduced vowel can receive stress and (b) primary
stressed vowels cannot be allowed to follow one another in a phrase (Bolinger, 1955;
Kenstowicz, 1994; Liberman & Prince, 1977). There is also the point of view that
maintains that stress clash is not resolved in any manner (Cooper & Eady, 1986; Dainora
& Hemphill, 1997).

In the current study, the term stress is defined as the perceived prominence of a
syllable in a word, cued by the acoustic features of fundamental frequency, duration, and
intensity (Borden, Harris, & Raphael, 1994). Pitch accent is cued by the acoustic feature
of fundamental frequency. Hayes (1995) maintains that pitch accent is determined by the

intonational system at the sentence level. Only full vowels are assigned pitch accent, with
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pitch accent falling on an early and a final syllable in a sentence (e.g., SAN Francisco
Golden Gate BRIDGE). In this example, the syllable -San is assigned initial pitch accent
and the word Bridge is assigned final pitch accent or the nuclear accent in this phrase
(Bolinger, 1955).

The assignment of primary stress determines the quality of the vowel in a syllable.
For example, S2 in the word relegraph is produced with the vowel schwa in S2, however,

in the form telegraphy /talegafi/, the location of stress on S2 changes the surface form of
this vowel to that of the underlying presentation, /¢/. Therefore, this syllable is able to

receive accent. In contrast, the vowel in S1 of the word maroon consists of only the
unstressable vowel schwa in its underlying representation.

A syllable in a word possesses primary stress when the acoustic features cause it to
be perceived as more prominent than any other syllable in that word. A syllable may be
perceived as stressed when one or more of these acoustic features is manipulated by a
speaker. The stress pattern in English words can be characterized by three degrees of
syllable stress (Kenstowicz, 1994) (primary, secondary, or weak stress), although
Chomsky and Halle (1968) posit five degrees of stress in English, with 1 marking the
primary stress, 4 marking the weakest stress, and 5 marking the unstressed syllables. In the
example of four levels of stress in the word documentation, S1 (doc-) is marked with
stress 3, S3 is marked with stress 4 (-men-), and S4 is marked with stress 1.

This study tested the assumption that stress clash is resolved. There have been few
carefully controlled empirical studies to verify this assumption. In addition, this study
attempted to determine (a) if vowel quality plays a role in stress clash resolution, (b) if

contextual effects play a role when stress clash is resolved (or is not resolved), (c) if the
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position of the target word in sentences plays a role when stress clash is resolved, (d) if
pitch accent plays a role when stress clash is resolved, and (e) if there are changes in
specific acoustic features when stress clash is resolved (i.e., changes in fundamental

frequency and/or in duration and/or in intensity).
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Chapter 2

Review of the Literature

Explanation I: Active Processes in Stress Clash Avoidance

The first explanation of stress clash resolution proposes that active processes
reestablish a SW pattern in phrases (Gussenhoven, 1991; Horne, 1990; Kenstowicz, 1994;
Liberman & Prince, 1977; Nespor & Vogel, 1989; Vogel, Bunnell, & Hoskins, 1995).
This change in the stress pattern of the citation form of a word is brought about by either
(a) stress shift from the final syllable to an earlier syllable in the first word in the sequence
(Grabe & Warren, 1995; Liberman & Prince, 1977) or (b) stress deletion or reduction of
the acoustic features that cue stress in the final syllable of the first word in the sequence
(Gussenhoven, 1991; Horne, 1990; Nespor & Vogel, 1989 Vogel, Bunnell, & Hoskins,
1995). When stress shift occurs, primary stress is posited to shift from the second syllable
(S2) to the first syllable (S1) in the word. When stress deletion occurs, the rhythm rule
operates to reduce fundamental frequency in the primary stressed syllable (Gussenhoven,
1991). Thus, the degree of stress on S2 of the word raccoon would be reduced when it is
followed by a syllable that contains primary stress. It is further posited that no changes
occur in the acoustic features that cue stress in the other syllables in this word
(Gussenhoven, 1991; Horne, 1990). Listeners, however, may perceive relatively greater
stress on the first syllable than on second syllable of the word because S1 is now perceived

to be more prominent (Horne, 1990). Most of these studies (Gussenhoven, 1991;
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Kenstowicz, 1994; Nespor & Vogel, 1989) did not include an empirical investigation of
the specific acoustic features that are manipulated to resolve stress clash.

This first explanation of stress clash resolution is based on the predictions of
metrical theory. Metrical theory posits a hierarchy of syllable prominence that may be
displayed on a grid (see Figure 1). In Figure 1(a and b), positions with the potential for
stress placement are determined in line O of the metrical grid. These positions are marked
by an X. An X is assigned to each vowel in each syllable at this level. In line 1, the foot
level, the stronger syllables in the citation form of words are determined. In line 2, the
word level, the syllable with primary stress in the citation form of each word is
determined. In this case, the word thirteen would receive primary stress on S2 and the
word women would receive primary stress on S1. The presence of stress clash is also
determined at this level, based on the adjacency of primary stress in the final syllable of the
first word in the phrase and in the first syllable of the second word in the same phrase
(e.g., thirtéen woémen). At this level, main stress shifts from S2 to S1 in the word thirteen
(stress shift, Figure 1a) or is deleted in S2 (stress deletion, Figure 1b) of this word. In line
3, the phrase level, the strongest syllable in the phrase is determined and this syllable is
assigned the highest level of stress (nuclear stress) according to the Nuclear Stress Rule
(Kenstowicz, 1994). In the metrical grid, strong syllables are assigned higher levels in the
grid. Relative prominence, or the degree to which a syllable stands out from other
syllables, is determined by the reassignment of stress at each cyclic level.

The metrical grid portrays phonological processes in a manner that does not
include the acoustic factors that underlie phonology: Each X indicates only a level of

stress, but does not refer to the acoustic features that may characterize that level. The
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Stress Clash

Unresolved Resolved

a. Stress Shift

3 X 3 X

2 X X —_— 2 X X

1 X X X 1 X X X

0 X X X X 0 X X X X
THIRTEEN WOMEN THIRTEEN WOMEN

b. Stress Deletion

3 X 3 X

2 X X —_— 2 X X

i X X X 1 X X X

0 X X X X 0 X X X X
THIRTEEN WOMEN THIRTEEN WOMEN

Figure 1. A metrical grid displaying stress clash on level 2 with clash between S2 of the
first word in the series and S1 of the second word in the sequence. Stress clash is based on
adjacency of stress assignment to syllables at this level in the grid. (a) In stress shift,
primary stress shifts to S1 in the first word in the sequence. (b) In stress deletion, stress is
reduced in S2 of the first word in the sequence.
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metrical grid also separates phonology from the semantic factors that condition the
acoustic features: A speaker may mark a certain syllable for prominence to express intent
or to differentiate between meanings (i.e., INsert vs. InSERT). Pragmatic or semantic
factors may, therefore, operate in a manner independent of the phonological processes
predicted by the metrical grid. This may be viewed as a potential weakness of the metrical
model. Liberman and Prince (1977) argue that stress clash remains unresolved in contexts

that would change the meaning of the words.

Condition 1 presents [sic] (prevents) the rule from shifting the “nuclear syllable” of
an intonational phrase; without this limitation, it is interesting to note, the
unbridled pursuit of trochaic fluency would drastically change the meaning of many
utterances. However, even if the shift would take place within a single word, the
nuclear syllable is generally exempt from being affected by this rule, so that an
expert of the Chinese language is a Chinése-expert, not a Chinese-expert, even

though a stress clash remains, in our terms (p. 319).

The Rhythm Rule will not operate to resolve stress clash when a speaker has
employed contrastive stress to convey meaning or when a phrase contains a syllable that
has been assigned nuclear stress (Grabe & Warren, 1995; Liberman & Prince, 1977).
Contrastive stress is used to emphasize a specific syllable or a word in a phrase or a

sentence. Contrastive stress is employed in the phrase “4 mailMAN came” /5 mélméen
kém/ in answer to the question, did a mailMAN or a mailWOman come today? In this

example, stress clash is maintained when the word mailman precedes the word came.
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Contrastive stress overrides the stress assignment in the underlying representation when a
speaker attempts to place prominence on a particular syllable or word n a phrase.

Nuclear stress is carried by a syllable that has been assigned maximal prominence.
In the citation production of the word Massachusetts, nuclear stress is assigned to S3. If
this word is produced in a phrase, nuclear stress may be assigned to another syllable in that
phrase. Nuclear stress is assigned to a late-occurring syllable in the phrase that carries
primary stress (Cruttenden, 1997; Shattuck-Hufnagel, 1994) or it is assigned to the main-
stressed syllable of a word in that phrase (Shattuck-Hufnagel, 1994). Primary stress in a
syllable will not shift if it has been assigned nuclear stress (Grabe & Warren, 1995;
Liberman & Prince, 1977; Shattuck-Hufnagel, 1994). For example, if nuclear stress is
assigned to S2 in the word raccoon, primary stress will not shift to an earlier syllable if
that word is followed by a primary stressed syllable in a stress clash context.

In contradiction to the predictions of metrical theory, both early prominence and
stress shift to an earlier-occurring syllable in the word have been perceived even when
words were placed in non-clash contexts (Cooper & Eady, 1986; Shattuck-Hufnagel,
Ostendorf, and Ross, 1994; Vogel, Bunnell & And Hoskins, 1995). Vogel, Bunnell, and
Hoskins (1995) found that listeners perceived primary stress in S1 when the target word
was produced in both clash contexts (i.e., Chinese clients) and in non-clash contexts
(Chinese cadets).

The perception of stress shift may be confounded by the effect of context. Grabe
and Warren (1995) excised target words that had been judged as shifted in stress clash
contexts from the experimental sentences (e.g., / get moderately entertained by all sorts

of programs, but, when my father watches TV soaps, he is happy). The trigger to stress
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clash (i.e., soaps) was deleted, and the resulting phrases were presented to the same
listeners in two contexts: (a) the target word alone, without the preceding and the
following context (TV) and (b) the preceding phrase plus the target word (e.g., / get
moderately entertained by all sorts of programs, but when my father watches TV...), with
“he is happy” excluded. Results showed that stress was judged as shifted 67% of the time
when the trigger (e.g., soaps) was absent (e.g., I get moderately entertained by all sorts of
programs, but, when my father watches TV...) versus 100% of the time when these words
were presented in a sentence context (e.g., / get moderately entertained by all sorts of
programs, but, when my father watches TV soaps, he is happy). In addition, the primary
stress of the target word was judged as shifted only 38% of the time when it was
presented with no context (i.e., TV alone). These results indicate that context can provide
a cue to the location of primary stress and that phonological, not phonetic, factors are key
in the perception of stress shift. In addition, these results suggest that intonational factors
play a role in the perception of stress shift.

Bolinger (1958) provided additional support for the idea that contexts may play a
role in the judgment of primary stress. Experienced listeners were asked to identify the
word that carried main stress in a sentence. The syllables that were judged to carry pitch
prominence were marked by pitch movement up fo the target word (a rise in pitch before
or on the target word), by pitch movement down to the target word (a drop in pitch before
the target word), by pitch movement down from the target word (a drop in pitch within
the target word), or by pitch movement up within the target word (a rise in pitch within
the syllable). These results indicate that the primary stress of an excised word may not may

be perceived as shifted if context plays a role in the perception of primary stress.
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Finally, Grabe and Warren (1995) found that acoustic analysis did not support
trained listeners’ judgments of stress shift in target words. In contrast to the perception of
stress shift in stress clash contexts, these investigators found that S1 in the target words
had higher fundamental frequency than S2 in both shifted and non-shifted cases. These
results support the notion that both perceptual and acoustical analysis are necessary when
investigating stress clash resolution.

In summary, the advocates of a metrical model argue that stress clash is resolved
when two primary stressed syllables fall in sequence in a phrase. However, investigators
have found that primary stress in S1 has been perceived when S2-stressed words were
placed in both stress-clash and in non-clash contexts (Grabe & Warren, 1995; Vogel,
Bunnell, and Hoskins, 1995). Other investigators have found the absence of acoustic
support for the perception of stress shift (Cooper & Eady, 1986; Grabe & Warren, 1995).
Investigators have also found that context plays a role in the judgment of stress shift in S2-
stressed words. In one case, words that had been identified as shifted were no longer
identified as shifted when excised from sentences (Grabe & Warren, 1995). In another
case, S1 of S2-stressed words was found to have higher fundamental frequency in both
clash context and in non-clash contexts when target words were placed in sentence-initial
position (Cooper & Eady, 1986). The results found in earlier stress clash studies strongly
suggest that investigations must control for the position of target words in experimental

sentences and the use of both perceptual and acoustic analysis.
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Explanation II: Rhythmic Assignment

According to the rhythmic explanation (Hayes, 1984; Selkirk, 1984), stress clash is
averted by the inherent rhythmic nature of stress assignment. These rhythmic
characteristics prevent the occurrence of stress clash through the even spacing of stress
throughout the phrase. The re-establishment of an alternating strong-weak stress pattern is
the principal feature of rhythmic stress assignment. According to Hayes (1995), stress is
rhythmically distributed when it is placed at approximately equal distances in words and in
phrases. For example, stress is evenly spaced on the first, third, and fifth syllables in the
word dpalachicola /aepglaet[akoly/.

In Hayes’ (1984) view of stress clash avoidance, certain stress intervals are
resistant to changes in stress patterns in a stress clash context. In the phrase Mississippi
Mabel, it is proposed that there is a clash between the stressed syllable of the first word
(i.e., -si-) and the following word (i.e., Mdbel) because there is no four-syllable interval
between the syllables assigned primary stress. Therefore, primary stress would shift to S1
(e.g., Mississippi Mdbel) to increase the interval between primary stresses and to satisfy
the condition set by the Quadrisyllabic Rule that there must be a four-syllable interval
between syllables that are assigned primary stress. In the phrase Minnedpolis Mike, there
is a clash between the stressed syllable of the first word (i.e., - 4 -) and the following word
(i.e., Mike). Stress shift is posited to be less likely to occur in this phrase because the
resulting interval between the syllables assigned primary stress would be five (e.g., primary
stress assigned to S1 in the word Minneapolis and to Mike). It should be noted that this
view of stress clash differs from the view of stress in the current study. In the current

study, stress clash results from immediate adjacency of two primary stressed syllables. For
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example, there are no intervening syllables between the stressed syllable for the target
word and the following primary stressed syllable in raccoon coat.

Disyllabic interstress intervals are also hypothesized by Hayes (1984) to be less
resistant to changes in stress patterns (e.g., analytic théught, in which primary stress is
shifted to S1: dnal ‘ytic thoughr). Trisyllabic interstress intervals, however, are
hypothesized to be more resistant to shift (e.g., analytical thought) because neither a
three-syllable interval (i.e., analytical thought) nor a five-syllable interval (i.e., dnalytical
thoughr) fulfills the ideal of evenly spaced stress.

The Rhythm rule can operate to lengthen the duration of the final syllable of the
first word in a stress clash context to increase eurhythmy (Hayes, 1984). Selkirk (1984)
argues that the Rhythm Rule resolves a dysrhythmic syllable pattern either by (a)
increasing the duration of the final syllable in the first word of a stress clash context (e.g., -
coon in the phrase raccoon coat) or by (b) insertion of a pause between the final syllable
of the first word in the series and the following stressed syllable (e.g., a pause between the
raccoon and the word coat in the phrase raccoon coat). In Figure 2, the phrase raccoon
coat is represented in a metrical grid that marks points in time (Selkirk, 1984). The ideal
metrical pattern consists of the rhythmic pattern of stressed syllables followed by
unstressed syllables. Stress clash resolution acts to reestablish this ideal metrical pattern
when it is disturbed. In the case of beat addition (see Figure 2a), the phrase raccoon coar
would be produced with longer duration of S2 in the word raccoon /rzki:n két/. In the
case of pause addition (see Figure 2b), Selkirk argues that a silent beat is inserted
between S2 of the word raccoon and the word coat. Selkirk posits that a pause can be

described as a position that is unaligned with the points in time in the metrical grid.
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a. Beat addition

X XX X
RA COON: COAT

b. Pause addition

X X X X
RA COON COAT

c. Pause addition and beat insertion

X XX X X
RA COON: COAT

Figure 2. A truncated metrical grid displays the potential for stress clash between S2 of
the word raccoon and the word coat. This time-based representation of the grid presents
the processes of (a) beat addition, (b) pause addition, with the unaligned beats fepresented
by underlined x markers that indicate a pause and (c) both beat and pause addition.
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A third possibility (see Figure 2c) is that both beat addition and pause addition co-occur.
In the stress clash context shown in Figure 2, a silent beat is inserted between S2 in
raccoon and the word coat, which might be evident in perceptual and in acoustic analysis
(see Figure 2b and 2c).

Dainora and Hemphill (1997) tested the metrical theory prediction of stress shift by
comparing the acoustic features of words produced in citation form and in phrases. These
investigators also attempted to test the notion of final syllable lengthening in stress clash
contexts (Selkirk, 1984) and the notion of prominence organized according to evenly
spaced intervals (Hayes, 1984). The citation form of the word twenty-one was placed in
stress clash phrases (e.g., twenty-one points) and in non-stress clash phrases (e.g., twenty-
one potatoes). The acoustic stress features of the target word produced in citation form
were compared to those of the word produced in a phrase. These authors argued that this
comparison would provide the most stringent test of the predictions of metrical theory.
Participants were asked to memorize the target words (e.g., good-looking, twenty-one,
microscopic, sub-atomic, South-Chicago, and residential). Next, the target words were
produced in two ways: in response to questions that elicited target words (e.g., Who runs
down the beach in Baywatch?) or in a word association task (e.g., [n Baywatch, is there
an ugly lifeguard? with good-looking lifeguard as the expected response).

In the first experiment, the target words were placed in stress clash contexts, as
defined by these investigators (e.g., good-looking lifeguard) versus non-clash contexts
(e.g., good-looking librarian). Results showed that S1 in the stress clash context had
higher fundamental frequency and intensity values than S2. In non-clash contexts,

fundamental frequency was greater in S2 than in S1 with no statistically significant
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difference between these syllables. There were no significant duration differences between
S1 and S2 in either context. S1 and S2 did not differ in mean duration, intensity, and
fundamental frequency values across contexts (e.g., the syllables produced in stress clash
contexts vs. non-clash contexts). A comparison was also made between the target words
produced in citation form and with their counterparts in stress clash contexts. There were
no differences between S1 in stress clash contexts and S1 in citation forms. However, S2
was produced with significantly higher fundamental frequency in the stress clash contexts
than in the citation forms. With this one exception, acoustic analysis revealed no
significant differences between the acoustic features in the citation form of target words
and the production of the target word in a stress clash context.

In summary, the available empirical evidence indicates that rhythmic assignment
may not provide an adequate explanation for stress clash avoidance. No evidence of
compensatory lengthening or of pausing to resolve stress clash has been found (Cooper &
Eady, 1986; Dainora & Hemphill, 1997; Grabe & Warren, 1995). In addition, there is no
empirical evidence for the hypothesis (Hayes, 1984) that prominence is distributed at

evenly-spaced intervals (Cooper & Eady, 1986; Dainora & Hemphill, 1997).

Explanation III: Pitch Accent

The theory of pitch accent (Bolinger, 1955; 1958; 1986; Shattuck-Hufnagel, 1995)
posits that syllable prominence is a function of fundamental frequency. In this explanation,
stress clash is automatically averted when pitch accent is assigned to syllables that contain
the first full vowel and the last full vowel in a phrase. Avoidance processes, such as stress

shift, are unnecessary because of the widely-separated assignment of stress prominence.
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Pitch accent can be assigned to any full vowel, as long as it does not occur after any
primary stressed syllable in the phrase. Vowel quality or vowel identity plays a primary
conditioning role and fundamental frequency is the main acoustic feature that is
manipulated to resolve stress clash. In a lengthy phrase, however, stress clash may occur
in spite of the assignment of pitch accent. Given the sentence The raccoon coats are on
the fourteenth floor in Macy's, pitch accent would be assigned to S1 in the word raccoon
and S1 in the word Macy’s may be assigned nuclear stress (late pitch accent). In this case,
stress clash resolution may not occur (e.g., fourteenth flcor). If pitch accent and stress
shift are different processes, then stress clash may not be resolved between the two points
of pitch accent assignment.

Bolinger (1989) refers to a hat pattern to describe the assignment of pitch accents
or fundamental frequency used to mark prominence in a phrase or in a sentence. In this
pattern, pitch accents are assigned to two items in the phrase or the sentence: The theme
and the rheme. The first pitch accent is assigned to the theme, or an early-occurring word
in the phrase that may carry no new information in discourse. The second pitch accent is
assigned to a late-occurring element in the phrase that may carry more information than
the earlier word. For example, if a listener is asked Did John buy Dundee mdrmalade?
and responds, No, John bought Dundee tdrtan, John would function as old information
and tartan would function as new information.

Pitch accent can be assigned to a syllable that carries secondary or primary stress
in a word (Bolinger, 1986). If the phrase raccoon coat occurred in sentence-early position
(e.g., The raccoon coat was warm), S1 of the word raccoon would become eligible for

pitch accent assignment because of (a) the presence of a full vowel in this syllable and (b)
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the position of this syllable as the first full vowel in the phrase. This explanation of
sentence prominence includes the factors of speaker interest and piich accent. Speakers
apply emphasis or prominence to a word in a sentence that they intend to stand out. The
pitch accent hypothesis provides a semantic and/or pragmatic basis to stress clash
resolution. In this explanation, a connection is drawn between phonology and semantics.

Pitch accent assignment may be difficult to distinguish from the process of stress
shift. In the citation form of the word Japanese, secondary stress is placed on S1 and
primary stress is placed on S3 /dzaepaniz/. Placed in phrase-early position, S1 becomes
eligible for pitch accent assignment because the vowel in S1 that is able to receive stress
assignment (e.g., The Japanese boats /33 dzaepaniz bots/). In this case, pitch accent
would be assigned to S1 because of its position in the phrase and not because of stress
clash between the final syllable of the word Japanese and the word boats. Any changes in
the stress pattern of the citation form of the word Japanese could have resulted from
either stress shift (shift from the final syllable in the word to an earlier full vowel) or pitch
accent assignment (assignment of fundamental frequency to the first full vowel in the
word).

Evidence for the assignment of pitch accent was found in Hayes’ (1984) analysis of
the stress patterns in utterances that were longer than a phrase. He found that secondary
stress was placed as early as possible and primary stress was placed as late as possible in

lengthy phrases (1.e., Topics in the theory of generative grammar /tapiks n 33 erri of

gengratyv grdempr/. The predicted rhythmic alternation was absent in these lengthier
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contexts. Instead, stress patterns were consistent with pitch accent assignment to the first
full vowel in the phrase.

It may be difficult to distinguish between stress shift and pitch accent assignment if
investigators do not control for position effects. Vogel, Bunnell, and Hoskins (1995)
reported a small difference in the mean of the percentage of perceptual judgments of final
syllable stress between target words in stress clash contexts (21.6 %) and in non-clash
contexts (20.0 %). The appearance of stress shift in non-clash contexts may have resulted
from the assignment of pitch accent to S1 of the target words placed in early-phrase
position (e.g., Thirteen clients called at noon and Chinese colleagues work the most). In
these cases, the target word was eligible for pitch accent assignment because S1 contained
the first full vowel in the phrase.

Shattuck-Hufnagel, Ostendorf, and Ross (1994) also found the perception of early
prominence even when target words were produced in non-clash contexts In their study, a
trained listener orthographically transcribed 13,728 of the recorded words produced by
two female speakers in a radio broadcast. Subsequently, the recorded productions were
labeled for prosodic patterns by multiple listeners working as a group. Auditory-
perceptual judgments were made with access to fundamental frequency displays, which
may have influenced judgments. Disagreements were discussed before assigning stress.
The analysis that was carried out with access to the fundamental frequency visual display
resulted in changes to the initial perceptual judgments. These changes were reported to
involve adding an accent to a word, resulting in double accents. The investigators then
consulted a dictionary to establish the identity of vowels and the stressed syllable of 244

stimuli words. Candidate words were eliminated if listed with alternative pronunciations
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with primary stress on an early syllable. The transcribed productions were hand-labeled for
prosodic patterns within intermediate intonational phrases. According to the TOBI
protocols (Silverman et al., 1992), an utterance is composed of one (or more) intonational
phrases. Intonational phrases are composed of one (or more) phonological phrases. Each
phonological phrase contains at least one pitch accent.

Investigators perceptually analyzed the position of pitch accent. Trained listeners
marked the syllables in words that contained the highest or the lowest pitch, and this
syllable was labeled as prominent. Listeners also recorded the frequency pattern (i.e.,
rising or falling) that followed the syliable marked as prominent. Acoustic analysis of
fundamental frequency and duration followed perceptual analysis. Shattuck-Hufnhagel,
Ostendorf, and Ross (1994) found that 28% of the words were marked for early
prominence (shifted from the primary stressed final syllable). Target words that were
produced in phrase-initial position were judged to possess early prominence more
frequently than words produced in phrase-medial position (75% vs. 56%). In addition, a
greater number of words with early prominence was produced in non-clash contexts than
in stress clash contexts (72% vs. 31%). Massachusetts was the only word acoustically
analyzed to ascertain the possible cause of the judgment of prominence of S1. The
perception of prominence correlated with a rise in fundamental frequency on S1 (Ma-) and
a 20 Hz fall on the formerly primary stressed syllable /t{u/. Duration played no role in
prominence. However, the durations of syllables that were judged to be prominent in the
word Massachusetts were shorter in stress clash contexts than in non-clash contexts,
regardless of whether or not stress shifted to resolve stress clash. It was concluded that

either duration is reduced in stress clash contexts or the assignment of nuclear stress (in
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non-clash contexts) resulted in lengthening of these syllables. The experimenters argued
for an integrated model to explain stress clash avoidance. In this model, rhythmic
considerations influence the location of pitch accent. A speaker will assign pitch accent to
an early-occurring syllable to a word in a phrase to maintain distance between syllables
that contain primary stress.

Other investigators (Vogel, Bunnell, and Hoskins, 1995) found significant
reduction in duration and fundamental frequency of S2 in stress clash versus non-clash
contexts when target words (thirteen, seventeen, Chinese, and Japanese) were placed in
stress clash and non-clash contexts. The duration of S1 showed a small increase in stress
clash versus non-clash contexts (i.e., 97.7 ms vs. 97.1 ms) while the mean duration of S2
decreased (i.e., 122.9 ms vs. 130.4 ms). A comparison between S1 and S2 in stress clash
versus non-clash contexts showed that there was a small difference in fundamental
frequency for S1 (125.7 Hz vs. 126.0 Hz) but there was a small decrease in fundamental
frequency for S2 (125.2 Hz vs. 126.6 Hz). The decreased duration and fundamental
frequency of S2 were found to be significant in stress clash contexts for the four words
that were used in these experiments. These results contradict the hypothesis that S1 plays
a role in stress clash resolution.

Horne (1990) examined the rhythm rule in the production of four target words in
four contexts: (a) citation form (e.g., Dundee), (b) focal or new information in a phrase
(e.g., He said Dundee tartan I think) (c) prefocal or given informaticn in a phrase (e.g.,
No, he bought some Dundee tartan I think, produced to answer the question Did he buy
some Dundee marmalade?), and (d) postfocal or information that followed the focal word

in the phrase (e.g., No, I DIDN'T buy any Dundee tartan yesterday). The hypothesis of
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this investigation was that all pitch accents would be deleted after the word that carried
new information because pitch accent would be assigned to the head of the phrase that
functioned to carry the new piece of information. In this case, fundamental frequency
would not rise on the target word, and the two other acoustic features (duration and
intensity) could be analyzed. The target words Dundee, canteen, postpone, and maintain.
were produced in citation form and in stress clash contexts (e.g., Dundee tartan, canteen
cook, postpone meeting, and maintain road). When the target word was in the focal
position in a phrase, fundamental frequency was higher in S1 than in S2 when compared to
the production of the target words in citation form. In this case, fundamental frequency
was higher in S2 than in S1. Duration was consistently less in S2 and intensity varied
unsystematically across both syllables. The S1 in the target word received pitch accent
when the word was in the prefocal position. When the target word was produced in
postfocal position, S1 had greater duration than S2 (except for postpone) and intensity of
S1 was greater than S2. Fundamental frequency was not measured in this case based on
the hypothesis that all accents are deleted in postfocal position.

Other investigators (Vogel, Bunnell, & Hoskins, 1995) found reduced fundamental
frequency in S1 of the word Japanese when this word was placed in the phrase Jack's
Japanese canoe. It was hypothesized that a syllable would not be able to receive primary
stress if pitch accent fell on the word Jack’s and nuclear stress fell on S2 of the word
canoe (Shattuck-Hufnagel, 1995). However, only four target words were used to examine
stress clash effects (thirteen, Chinese, seventeen, and Japanese). Stress clash studies
require contextual control and a greater number of words for greater validity. In addition,

placing words in a limited set of phrase positions may not assure validity. The position of
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the target word following a candidate for primary stress may have prevented the
occurrence of stress clash resolution.

In summary, investigators have found higher fundamental frequency for S1 when
target words were placed in early-sentence position in both stress clash and in non-clash
contexts (Cooper & Eady, 1986; Shattuck-Hufnagel, Ostendorf, & Ross, 1995). Results
of these studies suggest that pitch accent may play a role in stress clash resolution. In
contrast, other investigators have not found empirical evidence of stress shift may be
absent (Vogel, Bunnell, & Hoskins, 1995; Grabe & Warren, 1995). Empirical evidence,
however, has been provided to dismiss the notions that (a) there is an increase in duration
for the final syllable in target words and that (b) there is a pause inserted between primary
stressed adjacent syllables to resolve stress clash (Dainora & Hemphill, 1997; Cooper &

Eady, 1986; Shattuck-Hufnagel, Ostendorf, & Ross, 1994).

Position [V: Stress Clash is not Avoided

Other investigators argue that neither stress clash avoidance (Cooper & Eady,
1986) nor inherent rhythmic patterns (Dainora & Hemphill, 1997) act to prevent the
occurrence of stress clash. Stress shift to S1 from S2 of target words was not perceived
nor was acoustic evidence found that might underlie stress shift to the first syllables of
words placed in stress clash contexts (Cooper & Eady, 1986). This finding, however, is
mitigated because the authors analyzed only the acoustic qualities of S1. Therefore, only
the possible landing site of stress shift was investigated and the possibility of stress

reduction in S2 of the target words was ignored. For example, if stress shift had been
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perceived, the reduction of acoustic features in S2 may have been responsible for stress
shift judgments.

Cooper and Eady (1986) investigated stress clash resolution through perceptual
and/or acoustic analysis in five experiments. Perceptual data were judged by one trained
listener. There were 8 to 19 different speakers used in each experiment. In the first
experiment, target words (e.g., Chris) were placed in a stress clash context (e.g., Chris
Burn) and a non-clash context (e.g., Chris Burninski) in sentences (e.g., Tom introduced
Chris Burn/Burninski to his sister). The durations of target words were measured
acoustically. Contrary to Selkirk’s (1984) prediction, results showed that the duration of
the target word Chris decreased in stress clash contexts, with a 20 ms non-significant
difference between stress clash and non-clash contexts. In the second experiment, target
words were placed in phrase-final position, preceding a trigger (If Randy gives trumpet
lessons to Chris, Juan will ask them to conduct their sessions in the den upstairs.) or a
non-trigger to stress clash (If randy gives trumpet lessons to Chris, Juanita will ask them
to conduct their sessions in the den upstairs). Acoustic analysis showed a trend toward
longer duration of the target word Chris in the stress clash context, but the difference
between stress clash and non-clash contexts was not significant. Contrary to Selkirk’s
(1984) proposal for stress clash resolution, there was no evidence for the insertion of a
pause between the final syllable of the first word in the series and the following stressed
syllable.

In the third experiment, the rhythmic assignment of stress patterns was investigated
to test Hayes’ (1984) prediction for the eurhythmic assignment of stress (i.e., that stress

would fall at least four syllables apart in phrases). Perceptual analysis of production
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revealed that primary stress was judged to fall on S1 of target words in both stress clash
contexts (Pennsylvania relatives) and in non-clash contexts (Pennsylvania abbreviations).
The acoustic analysis of the duration of S1 and the fundamental frequency of S1 and S3 in
the target word (Pennsylvania) revealed that primary stress was produced on S1 of the
target word in both stress clash and in non-clash contexts. There were no differences
found for duration or for the even (i.e., eurhythmic) assignment of stress.

In the fourth experiment, the phrases from experiment three were placed in
sentences (e.g., Pennsylvania relatives/connections/legislation/abbreviations is/are
especially difficult to organize). Perceptual analysis revealed that primary stress was
judged to fall on S1 and on S3 of the target word (Pennsylvania) in stress clash and in
non-clash contexts. Acoustic analysis revealed a significant effect for fundamental
frequency on S1 and S3 with no effect for context. There was a significant effect in the
wrong direction for S1 for both duration and for fundamental frequency. This effect
showed that the fundamental frequency of S1 and S3 were significantly higher in the non-
clash context than in the clash context (e.g., before the word abbreviation than before the
word relatives). Fundamental frequency was, however, significantly higher for S1 and S3
in sentence-initial position than in sentence-medial position.

In the fifth experiment, target words were placed in stress clash (e.g., thirteen
blackboards) and in non-clash contexts (e.g., thirteen black boards) in sentences (e.g.,
Thirteen blackboards/black boards were purchased at the lumberyard this morning).
Acoustic analysis of S1 of the target word thirteen revealed decreased duration of this
syllable in stress clash contexts. Results also showed that the fundamental frequency of S1

decreased when target words were produced in positions other than word-initial in
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sentences. The fundamental frequency of S1 was 196 Hz in initial position, 176 Hz in
sentence-medial position, and 164 Hz in sentence-final position with no significant
difference between S1 in stress clash contexts and S1 in non-clash contexts. There was,
however, a significant difference between contexts.

This nvestigation did not provide any evidence for stress clash resolution, but did
provide support for pitch accent assignment. The results of experiments three and four
showed that the listener perceived primary stress to fall on S1 of the target word in both
stress clash and non-clash contexts. This is consistent with the prediction of the early
assignment of fundamental frequency to syllables in phrases. No acoustic evidence that
might underlie stress shift was found in this investigation, although higher fundamental
frequency of S1 of target words was found in the fourth experiment with no difference
between stress clash and non-clash contexts.

Stress clash may have been averted by placing the experimental word Chris
between syllables that had the potential for primary stress assignment. Fundamental
frequency has been found to be reduced when a target syllable occurs between two
primary stressed syllables. In the phrase Dundee tartan /d‘pndi tértan/, S2 of the word
Dundee was found to be susceptible to fundamental frequency reduction because of its
position between two strong syllables in this phrase (Gussenhoven, 1991; Horne, 1990). In
the experimental sentence TOM intro DUCED Chris BURN to his SISter (Cooper & Eady,
1986), either the word Tom or S3 in the word introduced may have been assigned pitch
accent because these syllables contain full vowels. In addition, the word Burn or S1 in the

word sister may have been assigned the final pitch accent. As a result of the assignment of
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pitch accent to this word, the target word Chris would have been perceived as bearing
reduced stress because of its position between two stressed syllables.

The report of early prominence fluctuated as the experimental word was placed in
different contexts. For example, when a strong syllable preceded the experimental word
Japanese (e.g., Jack’s Japanese canoes won the race), the report of early prominence on
Jap- occurred less frequently than when the experimental word was preceded by a weak
syllable (e.g., The Japanese colleagues came on Monday). These results provide
additional evidence for the hypothesis that the preceding context plays a major role in the
resolution and the avoidance of stress clash. The acoustic investigation of stress clash has
also shown that a strong syllable preceding the target words results in reduction of
fundamental frequency, duration and intensity in the target word (Vogel, Bunnell, &
Hoskins, 1995).

In summary, the Cooper and Eady (1986) study was based on the erroneous
assumption that stress patterns can be determined solely by acoustic analysis (Dainora &
Hemphill, 1997; Grabe & Warren, 1995). Grabe and Warren (1995) found no acoustic
differences between shift and non-shift contexts, although stress shift was perceived by
trained listeners. In fact, perceptual judgments, which are the only basis for the assignment
of stress placement, were not carried out in many of the experiments reported here.
Dainora and Hemphill (1997) also used only acoustic analysis to study stress clash
resolution and found non-significant differences in acoustic factors between words in
stress clash contexts and the citation form of these words. These investigators concluded
that “...acoustic factors have very little to do with the perception of stress and stress

changes that motivated the formulation of the Rhythm Rule” (p. 17). Cooper and Eady
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(1976) employed perceptual analysis in only two out of the five experiments that
investigated stress clash. Perceptual analysis, however, is essential in the judgment of
stress. In addition, judgments of primary stress were made by a single listener. A second

listener would have provided better control for bias or error.

Summary

The results of stress clash studies have varied. Some investigators argue that
primary stress shifts to S1 of target words in stress clash contexts (Grabe & Warren,
1995). Other investigators argue that the acoustic features in the final syllable of a target
word are reduced in stress clash contexts (Gussenhoven, 1991; Home, 1990; Nespor &
Vogel, 1989; Vogel, Bunnell, & Hoskins, 1995). Other studies, however, have shown no
significant change in the acoustic features of final syllables of target words (Dainora &
Hemphill, 1997). Other investigators argue that there are no acoustic changes in S1 of the
target words (Cooper & Eady, 1986). Finally, some investigators argue that pitch accent,
in the form of fundamental frequency, is assigned to the first syllable in a phrase that
contains a full vowel. In this case, the assignment of pitch accent to S1 of the target word
will result in the judgment of stress shift to this syllable (Shattuck-Hufnagel, 1995).

Investigations have also shown that the judgment of stress patterns in words is
influenced by context. Vogel, Bunnell, and Hoskins (1995) found that the judgment of
stress shift decreased when target words were preceded by a primary stressed syllable.
Grabe and Warren (1995) found that stress shift judgments were reduced when the target

word was presented as excised from the sentence context. The intonational patterns of a
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phrase or a sentence may play a role in the judgment of stress shift. These intonational
patterns may point to an accented syllable by either upward or downward movement to
that accented target (Bolinger, 1955; 1958). Without the full intonational context, a
listener is provided with cues to a stress pattern that differs from the one perceived in the
unaltered utterance.

Although studies have focused on the syllables in stress change, the vowels that are
able to accept stress have not been identified. In fact, vowel quality may be subject to
greater variation in production because of dialect. Vogel, Bunnell, and Hoskins (1995)
used only four target words to examine stress clash effects. Their results showed a
significant, but very small, difference between listeners’ judgments of main stress in the
final syllable of target words in clash versus non-clash contexts. This may have resulted
from positioning target words so that S1 becomes a candidate for pitch accent assignment
(e.g., The raccoon coat was lost). In this example, pitch accent may be assigned to S1 in
the word raccoon because it is the first full vowel in the phrase. This results in the shift of
primary stress from S2 to S1 in the word raccoon. This pattern may be perceived to occur
in both stress clash and non-clash contexts. Their results may also have been based on the
patterns associated with the production of this small set of words. For example, speakers
use stress to make contrasts more explicit or because word meaning must be preserved. In
one case, the word Chinese is understood when stress falls on either S1 or on S2.
However, a speaker may use special care to maintain the stress pattern of number words
to prevent them from being confused with one another, e.g., thirty and thirteen. A larger

set of words would minimize the problems caused by a limited set of target words.
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Finally, no investigation confirmed the fact that experimental words were produced
in a similar manner by all participants. A valid study of stress clash requires a
determination of whether participants produce the target words in the same manner: (a)
the position of main stress in the citation form of target words (b) the identity of the vowel
in the first syllable in target words. Subsequently, some words may not participate in stress
clash resolution. Shattuck-Hufnagel, Ostendorf, and Ross (1994) used a dictionary to
select words for their stress clash study. This method assumes that the spoken word

corresponds to the written word in terms of participants’ variation in word production.

Statement of the Problem

The studies that have investigated stress clash have had certain limitations: (a) a
limited set of vowels in S1 position, (b) a limited number and variety of experimental
words, (c) a limited control of contextual effects that could have assisted or prevented the
occurrence of stress changes in target stimuli, (d) an acoustic analysis of only one of the
syllables in the limited number of target words and, (e) the absence of a perceptual
investigation of the participants’ production of experimental words to determine the
segmental and prosodic characteristic of each word, both in citation form and in a variety
of contexts. The current experiment was designed to address these issues and to answer

the following research questions:

1. Is stress clash resolved (or avoided) when there is potential for it to occur?
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2. Does stress shift, if it occurs, occur in both stress clash and non-clash contexts?

3. What are the differences between the acoustic features in clash versus non-

clash stress contexts: which acoustic feature(s) change(s) in stress clash

contexts when stress clash is resolved?

4. Does pitch accent play a role in the perception of stress shifi?

5. Does the position of the target word in phrases play a role in stress clash

resolution?

6. Which S1 vowels will accept stress in the resolution of stress clash?

7. Does the frequency of occurrence of the target word play a role in stress clash

resolution/avoidance?
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Chapter 3

METHOD

Participants

Ten monolingual American-English speaking adults (five females; five males)
participated. They were recruited by letters sent to local organizations in the New York
Metropolitan region (e.g., a local religious group, college, and a reproductive rights
organization). All participants had resided in this region for at least twenty years and their
speech patterns were judged to be typical of the standard dialect of this region by the
examiner. All participants reported normal hearing, typical speech and language abilities,
and an unremarkable medical history.

The participants’ ages ranged from 35 to 50 years (X= 42 years). No participant
had been trained in the fields of linguistics or phonetics. Seven participants had earned a
B.A., one had earned an M.A. , and two had earned law degrees. Participants were
employed as a writer (1), a social worker (1), a school teacher (1), a dance therapist (1), a
college administrator (1), a publisher (1), an advertisement writer (1), an insurance

underwriter (1), and a lawyer (2).

Experimental Stimuli: Experimental Words

Initially, a set of 700 words was gathered for this study (Appendix A). This set
consisted of S2-stressed words, S1-stressed words, and monosyllables (the latter two sets
to be used as foils). These words were gathered from a list of 40,000 English words

(Blockcolsky, Frazer, & Frazer, 1987). The goal was to obtain a set of S2-stressed words

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



33

that contained a wide variety of vowels in S1. A matching set of S1-stressed words was
gathered with the goal of matching the vowels found in S1 of the S2-stressed words. Out
of this set, four hundred and seven words were selected to provide an adequate number
and variety of vowels in S1 for S1- and S2-stressed words. The participants’ productions
of the citation form of these words was recorded (see below for recording procedures).
The goal was to select the S2-stressed words to be placed in experimental sentences
according to the criteria discussed below. The 407-word subset consisted of: (a) 226
bisyllabic words with primary stress expected to be placed on S2 (e.g., racCOON) (b) 38
bisyllabic words with primary stress expected to be placed on either S1 (e.g., OBject) or
on S2 (e.g., obJECT) (c¢) 124 bisyllabic words with primary stress expected to be placed
on St (e.g., TUlip), and (d) 19 monosyllabic words (Appendices B - E). With the
exception of S2-stressed words, the other words acted as foils.

The S1- and S2-stressed words contained one of the tense vowels (/f, €, 0, u, /)
or one of the lax vowels (1, a, £,2,0,9/) in S1. Each word was placed in a series of
randomized word lists and appeared once on each list. The primary investigator and a
second listener, both trained in phonetics, judged whether the S2-stressed words were
produced in the same manner by all participants: (a) with primary stress on S2 and (b)
with the same vowel in S1. Words meeting these criteria were then used to develop the
experimental sentences.

Some S2-stressed words were removed from the corpus of experimental words
because of several different pronunciations of the vowels in S1. For example, the word

erect was removed because it was produced with the vowel /3/ in S1(i.e., [arekt]) by one
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participant and with the vowel /I/ in S1 (i.e., [trekt]) by another participant. Word foils

and words with schwa were eliminated from the word list. The remaining 67 S2-stressed
words, produced in the same manner by all participants, were put into experimental
sentences. This set of words contained at least two examples of the target vowels
mentioned above. Experimental words were also classified by frequency of occurrence
using the MRC Psycholinguistic Database (1987). This database contains 150,837 words
and provides a measure of written frequency (Kucera & Francis, 1967). Written

Frequency is indicated in column 6 through 10 (Appendix F).

Experimental Paradiem and Sentence Stimuli

The S2-stressed words were placed in two positions (early-sentence and late-
sentence) and in two contexts (stress clash and non-clash) in sentences. Words were
placed in early-sentence position to attract pitch accent (posited to fall on the first full
vowel in a phrase). Words were placed in late-sentence position to allow pitch accent to
fall on an earlier syllable in the phrase. The words that were placed in a stress clash
context were followed by a primary stressed syllable. The words that were placed ina
non-clash context were followed by a syllable with secondary stress or by a weakly
stressed syllable to preclude stress clash (i.e., an article, an auxiliary, or a preposition) (see
Table 1).

Experimental words that were positioned to attract pitch accent were either the first
word in the phrase or were preceded by a weak syllable such as the. When experimental
words were positioned to allow pitch accent to fall on an earlier occurring word, the

target words were preceded by a primary-stressed syllable, such as the proper nouns Jean
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Table 1

Experimental Sentence Types: Position and Context

a. Early-sentence position; stress clash context

The raccoon coat was lost in June.

b. Early-sentence position; non-clash context

The raccoon is an animal.

c. Late-sentence position; stress clash context

Jean bought a raccoon coat in June.

d. Late-sentence position; non-clash context

d. Jean bought a raccoon in the mall.

Note. Sentences were constructed for the potential for assignment of pitch accent to S1
of the target word raccoon in sentences (a) and (b) and to the word Jean in sentences (c)
and (d). Sentences were also constructed to create the potential for stress clash between
S2 of the target word raccoon and the following word in sentences (a) and (c). All
sentences were constructed to contain eight syllables.
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or Dave. The proper nouns were followed by at least one other word.

The analysis of the target words that were produced in experimental sentences
revealed that seven participants produced eight of the S2-stressed target words with the
schwa in S1 rather than the expected vowel (e.g., erect, precede, refrain, remand,
raccoon, pastel, adept, and profane). These sentences were eliminated. Finally, fifty-nine
S2-stressed words that had been identified as being produced in a similar manner by all

participants. These words were retained for analysis (Appendix G).

Recording Procedures

The same procedures were followed for recording the production of the
experimental words in citation form and the production of the experimental sentences.
Participants were recorded in one hour sessions in a quiet environment, using an ATR25
microphone and a Sony digital audio tape recorder (TCD-D8). Participants were seated at
a desk with the microphone placed approximately 12 inches away from their faces and
positioned to the side of their mouths. Participants were told that the experimental study
involved the analysis of consonant production. Participants were given instructions (a) to
read the number of each word (or sentence) and (b) to read at a comfortable rate: not too
fast nor too slow. The rate instruction was delivered orally and the reading instruction was
presented at the top of each page of the lists of the experimental words. All word and

sentence lists were presented in a random order.
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Data Analysis

The goal of perceptual analysis was to determine if stress shift would occur when
S2-stressed words were placed in stress clash contexts. The instances of stress shift were
identified by perceptual analysis. In addition, utterances were analyzed perceptually to
determine if the effect of pitch accent could be distinguished from that of stress shift in
stress clash contexts. The same two listeners, described above, recorded their judgments
of the position of primary stress, the identities of the vowels in S1, and the position of
pitch accent in the experimental S2- stressed words. The primary investigator also
determined that S2 vowels did not vary from the vowel that was produced in the citation
form of target words.

In the perceptual analysis of experimental stimuli, the two trained listeners were
given only two choices regarding the location of main stress in the target words in
sentences: (a) primary stress on the first syllable or (b) primary stress on the second
syllable. Listeners also determined if the syllable following the S2 of the experimental
words was stressed and so provided a trigger for stress clash.

Acoustic measures were obtained for S1 and S2 of the words in which a stress
shift was perceived to occur. In addition, measures were obtained for the same words
when there was no perceptible shift in stress. For example, the primary stress on the word
ornate may have been judged to shift only in an early-sentence position and in a stress-
clash context (The ornate balcony was built). Subsequently, the acoustic features of the
word ornate were measured when it was produced by this participant in other positions
and contexts (e.g., late-sentence position in a stress clash context; late-sentence position in

a non-clash context; early-sentence position in a non-clash context). Using this method, it
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was possible to identify the acoustic features that presumably cued the perception of main
stress on S1 (stress shift judgments) or on S2 (non-shift judgments).

Words were segmented into syllables to measure the durations of S1 and S2.
Following segmentation, the peak Fy and the peak intensity were determined for S1 and
S2 of the target word. The following segmentation criteria were used for S1 analysis. The
onset of syllables beginning with stop consonants was measured from the burst, syllables
beginning with fricatives from the onset of frication, and syllables beginning with vowels
or resonant consonants from the onset of formant structure.

The offset of S1 was measured from the onset of release or the onset of acoustic
features of the following syllable for stops, from the offset of frication for fricatives, and
the offset of formant structure or an abrupt change in formant structure for vowels or
resonant consonants. The onset of S2 was measured from the onset of closure for stops,
from the onset of frication for fricatives, and the onset of formant structure for syllables
beginning with vowels or with resonant consonants.

The offset of S2 was measured from the release (if present)for syllables ending
with stops or (if release absent) from the onset of the acoustic features of the following
word in the sentence, from the offset of frication for syllables ending with fricatives, and
form the offset of formant structure of an abrupt changes in formant structure for syllables
ending in vowels or in resonant consonants. The same procedures were used to segment
the offset of the final syllable of target words from the onset of the following word in
experimental sentences. Both acoustic information and auditory identification were used to

the judgments of segmentation.
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Reliability

A pilot study was implemented to train the two listeners (i.e., the primary
investigator and a speech scientist) in the identification of primary stress position and the
position of pitch accent. Listeners’ judgments of stress position and the identification of
vowels in S1 of the target words were compared for agreement following independent
analysis. Agreement reached 96%. In the current experiment, the item in question was

eliminated when disagreement occurred for stress position or for vowel identity.

Statistical Analyses

A repeated measures Multiple Analysis of Variance (MANOVA) was conducted to
examine the perceptual judgments of the position of primary stress and of the position of
pitch accent in the S2-stressed experimental words and to evaluate the effect of the
acoustic features underlying the perceptual judgments. The independent variables were
position (early vs. late), context (stress clash vs. non-clash), and gender (male vs. female
participants). The latter variable was included to determine if gender played a role in stress
clash resolution. The dependent variables were stress shift (SH), pitch accent (PA), and
the combination of stress shift and pitch accent (PASH) that were judged to fall on S1 of
the S2-stressed experimental words. In the acoustic analysis of data, the independent
variables were gender (female vs. male), context (stress clash vs. non-clash), position
(early-sentence vs. late-sentence), syllable (S1 vs. S2), stress shift (yes vs. no), and pitch
accent on S1 or S2 (yes vs. 10). Dependent variables were fundamental frequency,

duration and intensity.
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Perceptual Analysis and Scoring

Perceptual analysis consisted of listeners’ judgments of instances of (a) stress shift
of primary stress from S2 to S1 and (b) the assignment of pitch accent to S1 of the S2-
stressed words that were judged to shift when produced in experimental sentences. Each
instance of stress shift was categorized in terms of the context in which it occurred (stress
clash or non-clash context), the position of the word in the sentence in which stress shift
occurred (early-sentence or late-sentence position), and the gender of the participant that
produced the target word (male or female).

The total number of instances of stress shift that occurred in each context and in
each sentence position was determined and scored (Appendix H). As shown in Appendix
G, participant 1 was judged to produce 14 instances of stress shift in a stress clash context
(SC) when the target word was in early-sentence position (1). In 13 of these instances,

661’9

pitch accent was judged to fall on S1. Therefore, the number was entered into the shift
(SH) column and the number “13” was entered into the pitch accent (PA) column. The
shift column thus marked the mstances of stress shift independent of pitch accent on S1,
whereas the pitch accent column marked the instances of stress shift that were judged to
have pitch accent fall on S1. The total number of instances of stress shift was entered in
the column marked PA + SH (i.e., the combination of scores in the shift column and in the
pitch accent column). In this column, participant 1 received a score of 14: one instance of

stress shift without pitch accent judged to fall on S1 and 13 instances of stress shift with

pitch accent judged to fall on S1 of the words that were judged to shift.
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Acoustic Analysis and Scoring

Each word in which stress was judged to shift was examined by making
measurements of fundamental frequency, intensity, and duration. Although the stress in a
particular word may have been judged to shift in one context and/or in one position when
produced by a particular participant, it may have been judged not to shift in another
context or position. In spite of this difference, the word was acoustically analyzed in all
contexts and in all positions when produced by the participant. For example, the stress in
the word thirteen may have been judged to shift in the stress clash context in early-
sentence position when produced by one of the participants.

Stress, however, may have been judged not to shift in the three other productions
by this speaker/participant: (a) the non-clash context in early-sentence position, (b) the
stress clash context in late-sentence position, and (c) the non-clash context in late-sentence
position. However, this word was acoustically analyzed in all the other contexts and
positions. In this way, it was possible to compare the acoustic features in shift vs. non-shift
instances and to analyze and to compare the acoustic factors that led to the judgment of
shift (Appendix I).

Multiple Analyses of Variance (MANOV As) were conducted to identify the
contributions to stress assignment of the acoustic features of fundamental frequency (FO0),
duration (ms), and amplitude (dB). These acoustic features were measured in S1 and in S2
of the target words that were produced in experimental sentences. The primary
investigator measured the durations of S1 and S2, the peak of fundamental frequency in
S1 and in S2, and the peak of intensity in S1 and in S2. The Multi-Speech, Model 3700

software program (Kay Elemetrics) was used to measure the acoustic features.
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Chapter 4
Results

Perceptual Analysis

The 59 S2-stressed experimental words that were produced in the 500
experimental sentences by 10 participants were selected for analysis. These words had
been produced in two contexts in sentences (stress clash and non-clash) (N = 1180) and in
two positions in sentences (early-sentence position and late-sentence position) (N = 1180).
The potential for stress shift was assumed for the words that had been placed in stress
clash contexts (N = 1180) in both early-sentence position (N = 590) and in late-sentence
position (N = 590). This potential was assumed to be absent for the words that were
placed in non-clash contexts (N = 1180) in early-sentence position (N = 590) and in late-
sentence position (N = 590). The potential for pitch accent assignment was assumed to
exist for S1 of the words that were placed in early-sentence position in both stress clash
and non-clash contexts (N = 1180).

There were 456 instances of stress shift that occurred in sentences: 264 with pitch
accent on S1 and 192 without pitch accent on S1 (see Figure 3). The first analysis
examined all instances of stress shift, with and without pitch accent on S1. The second
analysis examined stress shift only in the words that were judged not to have pitch accent
on S1. The third analysis examined stress shift only in the words that had pitch accent on
S1. Multiple Analyses of Variance (MANOV As) were conducted to test the effects of

gender (female vs. male), context (stress clash vs. non-clash) and position (early- vs. late-
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Figure 3. A comparison of the number of instances of stress shift with and without pitch
accent on the first syllable of the target word that was produced in the experimental
sentences. Raw scores are presented.
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sentence). The dependent variables were shift (the instances of stress shift without pitch
accent on S1), shift plus pitch accent (the total number of instances of stress shift with and
without pitch accent on S1) and pitch accent (the instances of stress shift with pitch accent
on S1).

The first statistical analysis examined the 456 words in which stress was judged to
shift, with and without pitch accent on S1 (see Table 2). Results showed a significant
effect for context with the average number of shifts per subject judged to occur more
frequently in stress clash contexts (M = 15.85, SD = 5.75) than in non-clash contexts (M =
6.95,SD =4.47), F (1,8) =132.57, p <.0001 (see Figure 4). There were no significant
effects for gender (F (1,8) =3.66, p>.05) or for position (E (1,8) =2.41, p>.05).
There were no significant interactions.

The second analysis examined the 192 instances of stress shift that were judged to
occur without pitch accent on S1(see Table 3). Analysis revealed a significant main effect
for context with a greater number of instances of stress shift judged to occur in stress
clash contexts M = 7.85, SD = 3.36) than in non-clash contexts (M = 1.75, SD = 1.25), F
(1,8) = 46.30, p <.0001 (see Figure 5). There were no main effects for gender (male vs.
female), F (1,8) = 1.04, p >.05, or for position (early- vs. late-sentence position), F (1,8)
=1.18, p>.05. There were no significant interactions.

The third analysis included only the 264 instances of stress shift with pitch accent
judged to fall on S1 (see Table 4). There was a significant main effect for context that
showed that stress in syllables in stress clash contexts shifted more frequently (M = 8.00,
SD = 4.89) than syllables in non-clash contexts (M = 5.20, SD = 2.91), E (1,8)=24.40, p

<.001 (see Figure 6).
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Analysis of Variance in the Perceptual Results for 10 Participants: Stress Shift (N = 456)

Source of Sum of Degrees of  Mean Error F p
Variance Squares Freedom Square Term

G (gender) 211.60 1 57.75 8 3.66 .092
P (position) 57.60 1 25.93 8 2.41 159
C (context)  792.10 1 5.98 8 32.57 .001*
GXP .00 1 23.93 8 .00 1.000
GxC .10 1 5.98 8 .02 .900
PxC 2.50 1 4.00 8 .63 452
GXxPxC 2.50 1 4.00 8 .63 452

Note. This analysis was based on all instances of stress shift, independent of pitch accent

to fall or to not fall on S1.

* p<.001
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Figure 4. Mean scores represent the judgments of all primary stress shifts from S2 to S1
in S2-stressed target words produced in sentences by 10 participants. These scores

represent the stress shift judgments independent of pitch accent.
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Table 3

Analysis of Variance in the Perceptual Results for 10 Participants: Stress Shift (N = 192)

Source of Sum of Degrees of  Mean Error F p
Variance Squares Freedom Square Term

G (gender) 8.10 1 7.79 8 1.04 338
P (position) 3.60 1 3.06 8 1.18 310
C (context) 372.10 1 8.04 8 46.30 .001*
GXP 16.90 1 3.06 8 5.52  .047
GxC 25.60 1 8.04 8 3.19 112
PxC 4.90 1 3.81 8 1.29 290
GxPxC 3.60 1 3.81 8 94 360

Note. This analysis was based on the number of instances of stress shift in words that were
judged to not have pitch accent fall on S1.

*p <.001
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Stress Shift Judgments: Stress Clash versus Non-Clash Contexts
Pitch Accent Excluded

f
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Figure 5. Mean scores represent the judgment that primary stress shifted from S2 to Sl in
S2-stressed target words produced in sentences by 10 participants. These scores represent
the judgment that stress shifted with the absence of pitch accent on S1 of the words in
which stress was judged to shift.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Table 4

49

Analysis of Variance in the Perceptual Results for 10 Participants: Stress Shit (N = 264)

Source of Sum of Degrees of  Mean Error F p
Variance Squares Freedom Square Term

G (gender) 302.50 1 7.79 8 8.28  .021
P (position) 90.00 1 3.06 8 595 .041
C (context) 78.40 1 8.04 8 2440 .001*
GXP 16.90 1 3.06 8 .11 322
SxC 28.90 1 8.04 8 9.00 .017
PxC 14.40 1 3.81 8 6.58 .033
GxPxC .10 1 3.81 8 .05 836

Note. This analysis was based on the number of instances of stress shift in words that were
judged to have pitch accent fall on S1.

*p<.001
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Stress Shift Judgments: Stress Clash versus Non-Clash Contexts
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Figure 6. Mean scores represent the judgment that primary stress shifted from S2 to S1 in
S2-stressed target words produced in sentences by 10 participants. These scores represent
the judgment that pitch accent fell on S1 of the words in which stress was judged to shift.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



St

Results were analyzed to determine if pitch accent fell on the initial syllable in the
target words produced in early-sentence position (i.e., not preceded by a primary stressed
syllable). Analysis showed that pitch accent fell on the target words in early-sentence
position 219 times (23%) and on target words in late-sentence position 119 times (12%).
Analysis showed that the main effect for position approached, but did not reach,
significance (as defined in the current study): stress on S2-stressed words in early-sentence
position shifted more frequently to S1 (M = 8.10, SD = 4.96) than stress on S2-stressed
words placed in late-sentence position (M = 5.10, SD =2.93), F (1,8) =5.95, p <.04

In summary, stress shift was judged to occur in stress clash contexts more
frequently than in non-clash contexts, whether pitch accent was included or excluded.
However, the inclusion of pitch accent increased the judgment of stress shift. The trend
toward judgments of stress shift to S1 for words in the early-sentence position suggests

that stress clash studies must take position into account.

Word Production

There was significant variation in the amount of shift among words with scores
ranging from 0-20 (see Table 5). Primary stress in the words thirteen and fourteen was
judged to shift with the greatest frequency (20 instances). Stress in the word Chinese was
judged to shift with the next greatest frequency (18 instances). Vowel analysis revealed
that stress shift was judged to occur most frequently when S1 contained the schwar (/ 2/)

and the rhotic diphthong /527 (see Table 6). However, no significant correlation was

found between stress shift and vowel quality (r; =.16, t = 1.06, p > .05) for tense versus

lax vowels.
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Words in Which Stress was Judged to Shift: Classified by Vowel in S1 of the Target

Words

Shift Frequency: >10

Shift Frequency: >10

/a2y parquet (11)

/! antique (13), cascade
(10), flambeau (11)

/a/

/l/ impure (18)

W/ U.2.(17) and U.N. (12)
/2/ thirteen (20)

/ 3/ - /y2/ fourteen (20)

/o/ robust (10)

/ai/ Chinese (18)
i/
lef

/e/

cartoon (2), chartreuse (4), harpoon (4)

bamboo (8), ballet (7), tableau (6),campaign (4), cafe (4),
taboo (3)

blockade (8), pontoon (5), stockade (8)

imbed, immune, impaired, impose, impressed,
improved (all 0); infirm (9), inept (5), intense (1)

duet (2), crusade (1), unite (0), lunette (0), roulette (0)

ornate (7), Pauline’s (7), ordeal (4), Georgette’s (3)
Georgine’s (1), Maurice (1)

hotel (7), Jose (7), rotund (7), Roseanne (5), cocaine (3),
overt (3), domain (0), rosette (0)

preempt (2), react (0), rebuild (5)
Bayonne (2)

technique (2) festoon (3)

Note. The total number of times primary stress in target words was judged to shift in
stress clash contexts is presented in parentheses following each word. The number for
potential stress shift was 20 for each word in early- and late-sentence position as produced

by 10 participants.
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Table 6

Vowel Shift Frequency: S1 Vowel in Target Words

Vowel Percentage of Stress Shift Vowel Characteristic

lar/ .73 Tense (Diphthong)

I/ .60 Tense (Schwar)

/yr/ .26 Tense (Rhotic Diphthong)
/al 24 Tense

=/ 21 Lax

/ar/ .18 Tense (Rhotic Diphthong)
/ 17 Tense

lo/ .16 Tense

i 13 Lax

e/ 13 Lax

1/ .10 Tense

v .08 Tense

le/ .03 Tense

lo/ .00 Lax

Note. The mean frequency of occurrence of stress shift is presented in percentages
for the vowels in S1 of the target words produced in sentences. This percentage
was calculated by dividing the number of times that stress shifted in each word by
the potential for stress shift, in both stress clash and in non-clash contexts (20
times). These results show that the syllable that contained the diphthong /31/ and
the schwar /27 shifted most frequently than other vowels. However, there was no
significant difference between vowels.
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Perceptual analysis had shown that the vowels in S1 of the citation forms were
variable. For example, five participants had produced the word raccoon with either the

vowel [2] or the schwa [9] in S1. Thus, this word was excluded from final analysis

because the vowel in S1 of this word was produced differently by different speakers. In
addition, the words thirteen and Chinese have frequently been used to determine whether
stress clash resolution does or does not occur. The use of these words would ensure that
stress shift would occur.

The primary stress in the word obese did not shift in any context or in any position,
because the vowel in S1 cannot be footed (Gussenhoven, 1991) (see Figure 7). However,
three instances of stress shift were judged to occur in the production of the word overi.
which appears to possess the same structure as obese. This result appears to contradict the
hypothesis that foot structure is an essential component in stress shift. However, the word
overt may represent a lexical exception. Only a small number of words that corresponded
to the structure of the word obese were used in the current study. Therefore, further

investigation of the role of foot structure in stress shift may be warranted.

Word Frequency

An examination of the proportion of stress shift in relation to the frequency of
occurrence of target words (Kucera & Francis, 1967) was examined. The Spearman rank
order correlation coefficient was calculated to test the correlation between frequency of
occurrence and stress shift. Results showed no significant correlation between the
trequency of occurrence and the frequency that stress shifted in a particular word (rs =.13,

t=-68,p> .05).
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a. Footed Syllables

Word Level ®

Accent (¥) *

Foot Level F F
. .

canteen can teen

b. Unfooted and Footed Syllables

Word Level co\
Accent (*) *
Foot Level F
o
obese 0 bis

Figure 7. The relative nature of stress is shown in Foot Formation. Stress is represented in
constituent structure that consists of a strong element (*) and a weak element (unmarked).
The S1 in the word canteer may receive stress in a stress clash context because secondary
stress falls on this syllable. In contrast, S1 in the word obese does no receive stress
because open syllables are not footed (Gussenhoven, 1991).
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Acoustic Analysis

A repeated measures Multiple Analysis of Variance (MANOV A) was conducted to
analyze the acoustic features of the S2-stressed target words. Planned comparisons (p <
.001) were used to test differences among mean scores. The independent variables were
stress shift (yes vs. no), position (early-sentence vs. late-sentence position), context (stress
clash vs. non-clash contexts), pitch accent judged to fall on the S1 of the target words (yes
vs. no), gender (female vs. male), and word (n = 59 ). Dependent measures were

fundamental frequency, duration, and intensity.

Fundamental Frequency

There was a main effect shown for stress shift: when stress shift was judged to
occur, fundamental frequency was higher in both syllables (S1-S2) of the target words (M
= 169 Hz, SD = 42) than when stress shift was judged to not occur (M = 159 Hz, SD =
38), F (1,8), =47.15, p < .0001 (see Table 7). There was, however, an interaction between
the effects of syllable and shift ( F (1,8), =126.01, p <.00001). Planned comparisons (p <
.001) revealed a 17 Hz difference between S1 when stress shift occurred in comparison
with S1 when stress shift did not occur (M = 170 Hz, SD =42 vs. M = 153 Hz, SD = 36).
In contrast, there was no significant difference between S2 when stress shift occurred and
S2 when stress shift was judged to not occur (M = 167 Hz, SD =43 vs. M = 165 Hz, SD
= 39). These results revealed that the acoustical factors that potentially affect stress shift

were present more frequently in S1 than in S2.
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Table 7

Analysis of Variance in the Acoustic Results for 10 Participants: Fundamental Frequency

Source of Mean Square Degree of Mean Square  Degree of F p
Variance Effect Freedom Effect Error Freedom Error

G (gender) 154753.6 1 8809.28 8 17.57 .003
C (context) -.0 1 59.22 8 0.00 1.000
P (position) 13875.6 I 365.33 8 37.98 .001*
SY (syllable) 819.0 1 37.47 8 21.86 .002
SH (shift) 3783.0 1 80.23 8 47.15 .001*
GXC 306 1 59.22 8 .52 493
GXP 23716 1 365.33 8 6.49 .034
cXp 1156 1 58.51 8 1.98 .198
GXSY 25.6 1 37.47 8 .68 432
CXSY 2.5 [ 1524.36 8 .06 814
PXSY 403.2 1 41.71 8 9.67 .020
G X SH 250.0 1 80.23 8 3.12 116
CX SH 4225 1 26.27 8 16.08 .004
PX SH 172.2 1 42.66 8 4.04 .079
SY X SH 2325.6 | 18.46 8 126.01 .001*
GXCXP 46.2 1 58.51 8 .79 400
GXCXSY 9.0 1 42.17 8 21 .655
GXPXSY 2.5 1 41.71 8 .06 813
CXPXSY 3.6 1 12.97 8 .28 613
GXCXSH 18.2 | 26.27 8 .69 429
GXPXSH 280.9 1 42.66 8 6.58 .033
CXPXSH 102.4 1 26.16 8 3.92 .083
G X SY XSH 36.1 1 18.46 8 1.96 200
CXSYXSH 9 1 18.48 8 .05 831
PXSY X SH 50.6 I 9.67 8 5.24 .051
GXCXPXSY 21.0 1 12.97 8 1.62 239
GXCXPXSH 72 1 26.16 8 .28 613
G XCXSYXSH 6 1 18.48 8 .04 .859
GXPXSYXSH 169 1 9.67 8 1.75 223
CXPXSYXSH 49 1 6.43 8 .76 408
GXCXPXSYXSH 11.0 1 6.43 8 1.71 227

* p<.001
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Fundamental frequency in both syllables of the target word was significantly higher
in early-sentence position (M = 173 Hz, SD = 44) than in late-sentence position (M = 155
Hz, SD = 34), F (1,8), =37.98, p <.0003. In contrast, there was no significant difference
in late-sentence position between S1 (M = 154 Hz, SD =34) and S2 M =155 Hz, SD =
34). There was a main effect for gender with fundamental frequency higher for female
participants (M = 195 Hz, SD = 24) than for male participants (M = 133 Hz, SD = 26), F

(1,8), =17.57, p < .003. There was no interaction involving gender.

Duration

Statistical analysis revealed that S2 (M = 249 ms, SD = 33) was significantly
greater in duration than S1 in both contexts (e.g., stress clash and non-clash) and in both
positions (early- and late-sentence position) (M = 179 ms, SD =25), F (1,8), =92.0,p <
.0001. When stress shift was judged to occur, however, S1 increased in duration (M =181
ms, SD =30 ) and S2 decreased in duration (M = 240 ms, SD = 25), but these changes

were not significant (Table 8). There were no other main effects and no interactions.

Intensity

Statistical analysis revealed that intensity in both syllables was greater in early-
sentence position (M = 70.85 dB, SD = 3.31) than in late-sentence position (M = 69.55
dB, SD = 3.55), F(1,8),=27.04, p <.0008 (see Table 9). Analysis also revealed an

interaction between syllable and shift (F (1,8), = 130.22, p <.00001). Planned
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Table 8

Analysis of Variance in the Acoustic Results for 10 Participants: Duration

Source of Mean Square Degree of Mean Square Degree of F p
Variance Effect Freedom Effect Error Freedom Error

G (gender) 3686.4 1 4816.28 8 a7 407
C (context) 1742.4 I 606.09 8 2.87 128
P (position) 664.2 1 601.26 8 1.10 324
SY (syllable) 195580.2 1 2126.80 8 91.96 001*
SH (shift) 1500.6 1 1010.20 8 1.49 257
GXC 783.2 1 606.09 8 1.29 .289
GXP 260.1 1 601.26 8 43 .529
CXP 78.4 1 163.53 8 48 .508
G XSY 202.5 1 2126.80 8 .10 .766
CXSY 705.6 1 228.44 8 3.09 d17
PXSY 13.2 1 281.72 8 .05 .834
G X SH 540.9 1 1010.20 8 .93 .363
CX SH A [ 669.01 8 .00 .991
PX SH 119.0 1 447.74 8 27 .620
SY X SH 4182.0 1 1338.81 8 3.12 115
GXCXP 245.0 1 163.53 8 1.50 .256
GXCXSY 931.2 1 228.44 8 4.08 078
GXPXSY 136.9 i 281.72 8 49 .506
CXPXSY 260.1 1 125.79 8 2.07 .188
GXCXSH 189.2 1 669.01 8 .28 .609
GXPXSH 144.4 1 447.74 8 32 .586
CXPXSH 722.5 1 584.80 8 1.24 .299
G X SY XSH 435.6 1 1338.81 8 33 .584
CXSY X SH 260.1 1 443.57 8 .59 466
P X SY X SH 70.2 1 740.52 8 .10 .766
GXCXPXSY 34.2 1 125.79 8 27 .616
GXCXPXSH 342.2 1 484.80 8 .59 466
GXCXSY XSH 7.2 1 443.57 8 .02 .902
GXPXSYXSH 490.0 I 740.52 8 .66 .440
CXPXSYXSH 67.6 1 377.05 8 .18 .683
GXCXPXSYXSH 225.6 1 377.05 8 .60 461

* p<.001
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Table 9

Analysis of Variance in the Acoustic Results for 10 Participants: Intensity

Source of Mean Square Degree of Mean Square Degree of F o}
Variance Effect Freedom Effect Error Freedom Error

G (gender) 30.63 1 81.17 8 38 .556
C (context) .63 1 2.36 8 .26 621
P (position) 67.60 I 2.50 8 27.04 .001*
SY (syllable) 15.63 l 2.17 8 7.21 .028
SH (shift) 93.03 1 99.59 8 .93 362
GXC 1.60 I 2.36 8 .68 434
GXP .03 \ 2.50 8 .01 923
CXP 7.23 1 1.34 8 5.38 .049
GXSY 4.90 I 2.17 8 2.26 171
CXSY 1.60 1 .55 8 291 127
PXSY 2.03 1 .56 8 3.60 .094
G X SH 25.60 1 99.59 8 .28 .626
CX SH .40 1 2.63 8 15 .707
PX SH 11.03 1 .78 8 14.23 .006
SY X SH 52.90 1 41 8 130.22 .001*
GXCXP 90 1 1.34 8 .67 437
GXCXSY .63 1 .55 8 1.14 318
GXPXSY 1.60 1 .56 8 2.84 130
CXPXSY -.00 1 29 8 0.00 1.000
GXCXSH 1.23 1 2.63 8 47 514
GXPXSH 4.90 1 .78 8 6.32 .036
CXPXSH 6.40 1 3.06 8 2.09 .186
G X SY X SH 23 1 41 8 .55 478
CXSY X SH .03 1 .58 8 .04 .840
PXSY X SH .10 l 38 8 27 .620
GXCXPXSY .03 1 .29 8 .09 .778
GXCXPXSH 2.03 1 3.06 8 .66 .439
G XCXSY X SH .00 1 .58 8 .00 1.000
GXPXSYXSH .03 1 38 8 .07 .803
CXPXSYXSH 3.03 | .84 8 3.59 095
GXCXPXSYXSH .10 1 .84 8 12 .740

*p<.001
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comparisons revealed a greater difference between S1 and S2 when stress shifted (2 dB)
than the difference between S1 and S2 when stress did not shift (1 dB).

In summary, fundamental frequency (see Figure 8) and intensity (see Figure 9)
followed a similar pattern. There was a greater difference between the intensity of S1 and
S2 when stress shifted than when stress did not shift. There was a greater difference
between the fundamental frequency of S1 than S2 when stress shifted than when stress did
not shift. The results of the analysis of fundamental frequency, duration and intensity are

presented in Appendix J.

Participant Analysis

The gender effect for fundamental frequency was examined by obtaining a ratio
between S2 and S1 of the target words that were produced in sentences by all participants.
The mean score for fundamental frequency for S1 for each word produced in each context
and in each position by each participant was divided by the mean score for S2. Scores
were calculated for each participant. A Multiple Analysis of Variance (MANOVA) was
conducted with the dependent measures of gender (male vs. female), context (stress clash
vs. non-clash) and position (early- vs. late-sentence position). The analysis showed the
main effects for position and for shift, but no main effect for gender. There were no
interactions. This suggests that the results obtained for gender, with female participants’
fundamental frequency higher than fundamental frequency for male participants, may have
resulted more from female participants’ general ability to produce higher fundamental

frequency than from any other factor.
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Plot of Means: Fundamental Frequency
2-way interaction: Syllable x Shift
F(1,8)=126.01; p<.0000
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Figure 8. Mean scores for fundamental frequency in S1 and in S2 of target words are
presented. There was a greater difference for fundamental frequency in S1 when stress
shift occurred versus the difference in S2.
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Plot of Means: Intensity
2-way interaction: Syllable x Shift
F(1,8)=130.22; p<.0000
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Figure 9. Mean scores for intensity in S1 and in S2 of target words are presented. There
was a greater difference between intensities of S1 and S2 when stress shifted than when
stress did not shift.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



64

Pitch Accent

Pitch accent is hypothesized to consist of higher fundamental frequency that falls
on the first full vowel in a phrase. Given this hypothesis, data were analyzed for the
presence of higher fundamental frequency on S1 of target words in early-sentence
position. Analysis showed that S1 fundamental frequency was higher when stress shifted
(M = 170 Hz, SD = 42) than when stress did not shift (M = 153 Hz, SD = 36). The
analysis of S2 showed no significant difference between S2 when stress shifted (M = 167
Hz, SD = 43) than when stress did not shift (M = 165 Hz, SD = 39). In addition,
fundamental frequency was higher in both syllables of the target word in early-sentence
position (173 Hz) than in late-sentence position (155 Hz) but there was no difference
between S1 and S2 in late-sentence position. The inclusion of pitch accent on S1 increased
stress shift scores for the words produced in early-sentence position. Although the
fundamental frequency of both syllables of the target word was higher in early-sentence

position, stress was perceived to shift to S1.

Muitiple Regression

A multiple regression was performed to determine if the perception of stress shift
could be predicted by the differences between S1 and S2 for fundamental frequency, for
duration, and for intensity. The data were those found in the acoustic analysis of target
words with the addition of shift as a dependent variable. The differences between the
means for fundamental frequency (F0), for duration, and for intensity of S1 and S2 for

each word in which stress was judged to shift were calculated and used in the regression
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analysis (Appendix H). The regression equation (shift = 6.59 + .23 * F0 difference -
.000021 * duration difference + .65 * intensity difference) had an adjusted R? of .42 (F
(3,41) =11.73, p < .00001 (see Table 10). The coefficient for fundamental frequency
difference was positive and was statistically significant but the coefficients for duration and
intensity difference were not (see Figure 10). These results show that the larger the
differences in fundamental frequency and in intensity between S1 and S2 in the target
word, the more likely is the perception of stress shift. These results account for a
significant proportion of the stress shift judgment score. The remaining variance must be
attributed to random variation or to other factors not taken into consideration in this

analysis.

Summary of Results

Perceptual analysis revealed that stress shift occurred in both stress clash and in
non-clash contexts, but the judgment of stress shift was greater in stress clash contexts.
Results also revealed that when pitch accent fell on the target word, stress shift perception
was more likely to occur. In contrast, the exclusion of pitch accent reduced the instances
of the perception of stress shift. Word production analysis showed the variable production
of the vowel in S1 of target words, including the production of the schwa in S1 (e.g.,
[rakun]). These words were excluded from the final analysis to maintain vowel
consistency. These results suggest that analysis of the production of experimental words is

a necessary component of stress clash studies. Although there were no significant
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Table 10

Summary of Regression Analysis for Variables Predicting Stress Shift (n = 45)

Variable B SE B B p
Intercept 6.59 1.03 .000
Fundamental frequency difference 23 .04 .66 * .001
Duration difference - .00 .01 -.00 998
Intensity difference .65 35 22 .068

Note. R® = .46, Adjusted R’ = .4 (p < .00002).

*p <.001.
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Plot of Mulitple Regression: Differences Between S1 and S2
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Figure 10, The mean differences between S1 and S2 are shown for fundamental
frequency (F0), intensity (ms) and duration (Hz).
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differences found in vowel analysis, words that contained the diphthongs and the schwar
were judged to shift more frequently (in both stress clash and in non-clash contexts). The
word obese was judged to not shift when produced by all participants, suggesting that foot
structure may play a role in stress shift. The statistical analysis showed that fundamental
frequency increased for S1 when stress shifted but that the difference between S1 and S2
was not significant. When stress shifted, the difference in intensity between S1 and S2 was
greater than the intensity between S1 and S2 when stress did not shift. Contrary to some
predictions, the duration of the final syllable of the target word did not increase to resolve
stress clash. Instead, duration decreased significantly when stress shift occurred. A
regression analysis showed that fundamental frequency was a potentially significant cue to
stress shift but that intensity and duration were not.

Acoustic analysis revealed that the main effect of stress shift was associated with
changes in S1. There was a 17 Hz difference between the mean fundamental frequency of
S1 when stress shifted (170 Hz) versus the mean fundamental frequency of S1 when stress
did not shift (153 Hz). In contrast, there was only a 2 Hz difference between the mean
fundamental frequency of S2 when stress shifted (167 Hz) versus the fundamental
frequency of S2 when stress did not shift (165 Hz). The results of acoustic analysis also
revealed that the fundamental frequency of both S1 and S2 of the target words was
reduced when the target word was produced in late-sentence position in comparison to the
production of the word in early-sentence position. These results show that the effect ofa
preceding primary stress acted to reduce the values of the acoustic features for both

syllables in the target word.
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Chapter S

Discussion

The present study was designed to answer the seven research questions raised in

chapter 2:
1. Is stress clash resolved (or avoided) when there is potential for it to occur?
2. Does stress shift, if it occurs, occur in both stress clash and non-clash contexts?
3. What are the differences between the acoustic features in clash versus non-
clash stress contexts: which acoustic feature(s) change(s) in stress clash
contexts when stress clash is resolved?

4. Does pitch accent play a role in the perception of stress shift?

5. Does the position of the target word in phrases play a role in stress clash

resolution?

6. Which S1 vowels will accept stress in the resolution of stress clash?
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7. Does the frequency of occurrence of the target word play a role in stress clash

resolution/avoidance?

This chapter will discuss the results of the experiment in relation to the answers to these

questions and will also evaluate the various accounts of stress clash resolution that were

presented in chapters | and 2.

Research Questions

Relative to the first question, stress clash resolution occurred 27% of the time.
These results suggest that stress clash resolution is inconsistent and may depend on factors
other than stress clash. As we shall see later on, this percentage is inflated by the inclusion
of the effects of pitch accent.

The second question addressed the occurrence of stress shift in both stress clash
and non-clash contexts. Results showed that stress shift occurred in both contexts: 27% of
the time in stress clash contexts and 12% of the time in non-clash contexts. A significantly
higher percentage of stress shift occurred in stress clash contexts than in non-clash
contexts, thus these results indicate that stress shift did not result from stress clash alone.
Again, percentages of stress shift in both contexts were enhanced by the effect of pitch
accent.

The third question addressed the acoustic features in clash versus non-clash

contexts to determine which features changed when stress shifted. The perception of stress
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shift appears to have been based on rather small differences in fundamental frequency
between S1 and S2 (with S2 having the higher fundamental frequency). Results showed
that there was only a 3 Hz difference in fundamental frequency between S1 and S2, on the
average, when stress shifted. There was a 12 Hz difference when stress did not shift. The
smaller difference, which was not statistically significant, between the fundamental
frequencies of S1 and S2, appears to have been adequate to elicit judgments of stress shift.
The interaction between syllable and shift showed that there was a significant difference
between the fundamental frequency of S1 when stress shifted and the fundamental
frequency of S1 when stress did not shift, but that there was no significant difference
between S2 when stress shifted and S2 when stress did not shift. Therefore, the major
correlates of stress shift can be found in S1. These results strongly suggest that changes in
S2 do not play a major role in the resolution of stress clash.

The role of duration in stress clash resolution was found to be non-significant: S2
was significantly greater in duration than S1 in both stress clash and non-clash contexts
(249 ms vs. 179 ms). This contradicts the hypothesis that final syllable duration increases
to resolve stress clash. Analysis showed that the duration of S2 decreased when stress
shift occurred (256 ms to 240 ms). However, this decrease still left the duration of S2
greater than the duration of S1. In addition, this decrease was not statistically significant.
A multiple regression analysis performed on stress shift judgments against differences
between S1 and S2 for fundamental frequency, intensity, and duration revealed a positive
and significant relationship between stress shift and fundamental frequency. No positive

relationship was found to exist between duration or intensity and the perception of stress
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shift. These results suggest that duration is not an essential factor in the judgment of stress
shift.

The acoustic analyses support some, but not all, of the findings of previous studies
of stress clash. The current findings are consistent with those of Vogel, Bunnell, and
Hoskins (1995) who found that fundamental frequency and intensity were lower in both
syllables of the target word when it was preceded by a syllable with primary stress and that
fundamental frequency and duration were lower in the final syllable of target words in
stress clash contexts. The current findings, however, revealed a change in the acoustic
features of the initial syllable which Vogel, Bunnell, and Hoskins (1995) did not find in any
of the four target words used in their study.

The current results are consistent with those of Shattuck-Hufnagel, Ostendorf, and
Ross (1994) who found an increase in fundamental frequency that correlated with an
increase in the perception of primary stress on S1 of the target word. This study and theirs
also found no correlation between the perception of stress shift and duration. The findings
of the current study, however, contrasted with those of Horne (1990) who found that
increased fundamental frequency, duration and intensity were all correlated with the
judgment of primary stress on S1i.

The fourth research question addressed the role of pitch accent in the perception of
stress shift. Results showed that stress shift occurred 27% of the time when pitch accent
was included. The exclusion of pitch accent, however, reduced the percentage of
judgments of stress shift to 13%. The exclusion of pitch accent also reduced the

percentage of judgments of stress shift in non-clash contexts (12 % to 3%). This result
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suggests that pitch accent may be an important perceptual cue to the occurrence of stress
shift in non-clash contexts, as has been found in previous studies (Cooper & Eady, 1986;
Vogel, Bunnell, and Hoskins, 1995). Stress clash resolution occurred inconsistently, but
pitch accent occurred in all sentences. The assignment of pitch accent to S1, however, did
increase stress shift judgments although stress clash was maintained in the majority of
experimental sentences.

The fifth research question addressed the effect of the position of the target words
in phrases when stress clash was resolved. Position played a role only when pitch accent
was included in the analysis rather than when pitch accent was excluded. In the latter
case, the percentage of stress shift judgments approached significance (p <.04) for words
produced in early-sentence position (23%) versus late-sentence position (12%).

The sixth research question asked if the quality of the vowel in S1 played a role in
stress clash resolution. Results showed that the differences between tense and lax vowels
did not play a significant role. Stress shifted, however, more frequently when S1 contained

the rhotic diphthongs /51/ and /qy/, the schwar / 2/, and the diphthong /qy/. Diphthongs

differ from other vowels by having greater duration (Borden, Harris & Raphael, 1994).
This factor may explain the more frequent shift that occurred for the limited set of
diphthongs used in the current study. Bolinger (1958) posited that greater duration was
necessary to execute the upward or downward turn in fundamental frequency required for
the production of pitch accent. The most critical potential effect on results was the
production of the vowel schwa in S1 of the target words, which would have resulted in

the inability of S1 to acquire primary stress. In this case, stress shift would be precluded.
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The seventh and last research question asked if word frequency played a role in

stress clash resolution/avoidance. Results showed that word frequency did not play a role.

Accounts of Stress Clash Resolution

Some of the answers to the research questions shed light on the accounts of stress
clash resolution. The first account suggests that (a) lexical primary stress shifts from the
final syllable to an earlier syllable of the first word in stress clash contexts (Grabe &
Warren, 1995; Liberman & Prince, 1977) or that (b) acoustic features are reduced on the
final syllable of the first word in stress clash contexts, leading to the judgment of primary
stress on S1 (Gussenhoven, 1991; Horne, 1990; Nespor & Vogel, 1989; Vogel, Bunnell,
& Hoskins, 1995). Results of the present study showed that stress shifted inconsistently in
stress clash contexts. Stress shift occurred only slightly more than 25% of the time (less if
pitch accent effects are excluded). The values of the acoustic features were reduced in S2
of target words, but these changes were not statistically significant, whatever their
perceptual effects.

The second account of resolution that was investigated is that the duration of the
final syllable of the target word is increased when stress clash is resolved (Sekirk, 1984).
Results showed that the duration of S2 did not increase. This result is not surprising given
the fact that the literature has shown a strong positive correlation, indeed, a causative
relationship between greater duration and perception of primary stress (Bolinger, 1955;

1958).
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The third account that was investigated is that pitch accent, taking the form of
higher fundamental frequency, falls on the first syllable in a phrase that contains a full
vowel (Bolinger, 1955; 1958; Shattuck-Hufhagel, 1995). Consequently, the early-sentence
position of a target word would make it a candidate for pitch accent assignment. In this
case, S1 of S2-stressed words would be assigned pitch accent and stress clash would be
resolved. Results of this study revealed that there was a statistically significant difference
between the fundamental frequency of S1 when stress shifted versus the fundamental
frequency of S1 when stress did not shift. The analogous difference between the
fundamental frequencies of S2 was not statistically significant. The percentage of stress
shift was enhanced by the inclusion of pitch accent. These results suggest that pitch accent
played a significant role in the perception of the location of primary stress although not in

the resolution of stress clash.

Conclusions and Suggestions for Further Research

The infrequent occurrence of stress shift in stress clash contexts suggests that
stress clash is not the only factor that leads to stress shift. For example, stress shift may
result from a speaker’s decision to emphasize a certain word in a phrase, a process that
occurs frequently in natural language. For example, if a speaker must distinguish between
a non-Chinese expert in the Chinese language (4 ChiNESE expert) versus a Chinese
expert in a subject (4 CHInese expert), primary stress would be related to the semantic

domain. An explanation of stress clash resolution must take semantic or pragmatic factors
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into account. In the current study, the semantic content of sentences may have increased
(or have decreased) stress shift scores because the semantic domain was not carefully
controlled.

The results of the current study also suggest that listeners must be trained to
identify both stress shift and pitch accent in stress clash experiments. Pitch accent was
shown to play a role in the judgment of stress shift: with pitch accent included, stress shift
scores were enhanced. These results suggest that pitch accent judgments must be included
in the study of stress clash resolution. Results also showed that there was a trend toward
more frequent perception of stress shift for target words that were produced in early-
sentence position.

The results for word production showed variability in the production of the vowel
in S1 in both citation- and in sentence-form. For example, five participants produced the
vowel schwa in S1 of the S2-stressed target word raccoon, where the vowel /&/ might be
expected. The irony is that the word raccoon is frequently used as the quintessential
example of stress shift when followed by a primary stressed syllable. These results suggest
that stress clash studies require that the vowels in S1 of the target words be identified as
they are actually produced by speakers, and not on the experimenter’s presumption.

In contrast to the results shown for the word raccoon, primary stress in the words
Chinese and thirteen was judged to shift 20 and 18 times respectively. Both of these
words are frequently used as examples and as experimental items in stress clash studies.
The contrast with the results for the word raccoon suggests that it is necessary to use a

large variety of words to create a more robust test of stress clash resolution.
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Further research

The unresolved questions raised by this study, with regard to semantic factors,
show that further research must control for this domain in order to analyze its effect on
stress shift. The goal would be to analyze the effect of semantic factors in stress shift.

The implications for phonological theory point to the need to include sentence
intonation in the analysis of stress shift. The results of this study show that there are a
number of variables that can affect the perception of primary stress. Intonation is only one
of these variables. Further research should investigate the role of intonation in the
perception of stress shift, especially as it interacts with the other variables that affect stress
shift.

The present study used a variety of vowels, but a greater number of diphthongs
and rhotic diphthongs might have yielded a more robust study of vowel quality in stress
shift. Further studies should, therefore, include a greater variety of vowels to determine
more definitively if vowel quality does play a role in stress clash resolution.

This study also revealed the need for a large pool of subjects: participants varied in
the extent to which they resolved stress clash. For example, one participant was judged to
resolve stress clash both in stress clash contexts (49 times) and in non-clash contexts (31
times) with relative frequency. Another participant resolved stress clash more frequently in

stress clash contexts (49 times) and less frequently in non-clash contexts (17 times).
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Appendix A

Pilot Word List: (N = 700)
brunette rebuild chenille imply
crusade precede eclipse impose
duet precmpt efface impress
humane prepare eject imprave
throughout reed elite impure
toupee seed estate inane
unique bead lessee incite
unite tweed negate include
usurp deed shellac increase
Maureen lead discuss indeed
morale need disdain indent
Pauline pea disgrace induce
almost reed disguise inept
although enchain disjoin infect
forbid enclose diskette infer
foresee enfold dislike infest
forgave enforce displace infirm
forget engulf embark inflate
forgive enrich enjoy inform
forgot enrolf enlarge insane
forsake cntail cnroute inscribe
fourteen enthuse ensurc insist
georgette excess entire inspect
Georgine exclude estate inspire
ordeal excuse esteem install
quartet expel express instate
vourself expire himseif instead
Bombay explain ignite insure
cartoon explode ignore intense
chartreuse explore imbed invade
fondue expose imbibe invest
harpoon express impair invoke
monsoon expunge impale involve
parley extent impart mirage
parquet extort impeach misjudge
pontoon festoon impede misspell
blockade technique impel mistake
react themselves impinge precise

Note. The initial word list (N = 700).
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Pilot Word List: (n = 700)

prefer beware deploy giraffe
receive bewitch deport guitar
recline bicker depose immense
redeem bizarre depress immerse
reduce cement descend immune
refer chiffon descent Irene
refine create describe neglect
reform debate design relax
refresh debug desire release
regain decay despair relief
regale deceit device relieve
regard deceive device remain
rehearse decide devise remove
reject declare devoice renew
rejoice decode devoid repeal
rejoin decrease devote repeat
relate deface devour replace
sincere defeat diffuse reply
syringe defect dilute reset
withdraw defend direct fesign
withdrawn defense divide restrain
withdrew defer divine result
becalm defile eclair rethink
became define effect reveal
because deflate eject review
become deform elapse revoke
began defy elite reward
beget delay cllipse reword
begin delete elope rework
beguile delight elude Tibet
behave deluxe enough within
behind demand equate without
behold demure erase absoive
belief denounce erect absurd
believe deny erode accept
below depart event adjoin
beneath depend evict adjourn
between depict evoke adjust
bewail deplane finesse

Table continues.
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Appendix A

Pilot Word List: (N = 700)
combine convert unjust unsure
combust convey unkind untie
compel convince unknown until
compete corral unlash untold
compile correct unlatch untrue
complain obscure unlearn unvetl
complete observe unleash unwed
complied obtain unless unwell
comply obtrude unlike unwise
compress obtuse unlink unworn
comprise subdue unlit upend
compute sustain unload upgrade
conceal unable unlock upgrowth
concede unarm unloose upheld
conceit unbend unmake upon
concern unbind unman uproot
concise unbolt unmask aback
condemn unborn unnail abash
condense uncap unnerve abate
condone uncaught unpack ablaze
confer unchain unpaid aboard
confess unclad unpile abode
confide unclear unpin abort
confide unclog unread about
confirm unclothe unreal above
confusc uncoil unreel abuse
consent uncork unripe abyss
conserve uncurl unroll accord
consign undo unsafe accost
consist undress unsaid account
console undue unscrew accuse
conspire unfair unseal achieve
consult unfelt unseat acquire
consume unfit unseen across
contain unfurl unsew acute
contend unglue unshod adapt
control unhand unsnap adduct
convene unhook unsold Adele
converge unhurt unstrap adept
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adopt
adore
adrift
adult

agape

ahead
akin
alarm
alas
alight
align
alike
alive
allot
allow
allure
aloft
alone
along
aloud
amaze
amend

amiss
among
amount
amuck
amuse
Annette

announce
anoint
apace
apart
apiece
appall
appear
applause
apply
appraise
approach

arose
around
arouse
arrange
array
arrest
ascend
ascent
ashamed
ashore
ashore
aside
asleep
aspire
assauit
assert
assess
assign
assume

astound
astray
astride
atone
atop
attach

attain
attempt
attend
attest
attract
avail
avenge
avert
avoid
await
awake
award
awash
away
awhile
awoke
balloon
bazaar
beside
Brazil
buffoon
caboose
cadet
café
canal
canoe
careen
career
caress
cassctte
charade
chenille
collect
collide
cologne
command
commence
commend

commute
compare
decide
delete
enough
fatigue
galore
garage
gazelle
gazette
lagoon
machine
Marie
marine
massage
occult
offend
oppose
parade
parole
police
polite
pollute
promote
pronounce
propose
ravine
salute
secure
sedan
serene
suppose
today
tonight
adhere
adjoin
admire
advance
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advice
advise
antique
bamboo
campaign
cannot
canteen
cascade
cashier
farewell
pastel
shampoo
transpose
baboon
ballet
café
cassette
chapeau
dragoon
macaw
papoose
platoon
raccoon
rattan
taboo
tattoo
trapeze
valet
Bayonne
layette
legume
bay

day

gay

hay

jay

lay

may

pay

ay

say

way
bouquet
brocade
homemade
Joanne
Jose
obey
oblique
omit
opaque
overt
profane
profess
profound
abject
abstract
accent
addict
address
adept
adult
allies
alloy
ally
almost
ascent
aspect
attaché
attest
augment
convict
erect
escort
Eugene
excuse

implant
indoors
insert
insult
intern
object
preview
project
rebel
refuse
reject
transfer
Chinese
thirteen
obese
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Appendix B
Pilot Word List: Second Syllable Stress

First syllable vowel

/i/ Detroit preempt rebut reject
erect react recant relay
eclair rebuild reclaim remand
evade rebuilt refrain
precede rebuke refuse

/a/ arcane fondue stockade
blockade monsoon
bombard parlay
Bombay pontoon

/ar/ cartoon
chartreuse
harpoon
parquet

/e/ Bayonne legume
Ceylon maintain
layette

/ae, advanced baboon campaign pastel taboo

advice ballet cascade platoon tattoo
advise bamboo flambeau  raccoon trapeze
advised café flambeaued rattan
antique canteen papoose shampoo

/at/ Chinese

Note. These target words were produced in citation form. A subset was selected to be placed in
sentences for later production.

Table continues.
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Pilot Word List: Second Syllable Stress

First syllable vowel

/I/ chiffon imbibe
demure immense
diffuse impaired
diskette impale
disguise impart
divine impeach
giraffe immune
guitar impede
imbark impel
imbed impinge

/e/ chenille exact
demure extort
effete exclude
esprit festoon
estate lessee

/2/ thirteen

implant induce
imply inept
impose infect
impress infer
impressed infest
improved infirm

impure insane
inane insert
indeed insult
indent intense
negate

technique
themselves

sincere
sixteen
intent

Table continues.
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Pilot Word List: Second Syllable Stress

First syllable vowel

/3/ above applause  buffoon gazelle parade unreal
abuse around caboose lagoon parole unripe
addict arrest cadet macaw serene unsafe
address ashamed  canoe machine  unclear unsold
adept assume career marine unfair untied
affair attest cassette maroon unfit unwind
alarm award cologne abscure unjust unworn
alive balloon commute  obtuse unkind
alone Brazil convict occult unknown

Table continues.
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Pilot Word List: Second Syllable Stress

First syllable vowel

/3/ augment
Dorcen
fourteen
Georgette's
Georgine's

/u/ brunette
crusade
duet
humane
Hunan
Kuwait
lunette

/o/ bowtie
brocade
cocaine
domain
homemade
hotel
Joanne

Jose

Koran
Maureen's
Maurice
morale
ordeai

roulette
routine
soufflé
Sudan
toupee
U.N.
U.Ss.

obey
oblique
okay
omit
opaque
overt
proclaim

procure

ornate
Pauline's
quartet

U-2
unique
unite

ptomaine
profane
Rodin
romaine
Roseanne
rosé
rosette

rotund
Spokane
Tokay

Table continues.
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Pilot Word List: First or Second Syllable Stress

abject alloy compress  insert
abstract ally convict insult
accent almost erect intent
addict ascent escort intern
address aspect Eugene object
adept attaché excuse preview
adult attest implant project
allies augment  indoors rebel

reject
relay
robust
scgment
serrate
transfer

Ngote. These words acted as foils in the citation form word list. A subset was chosen to act as

foils in the experimental sentences.
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Appendix D

Pilot Word List: First Syllable Stress

First syllable vowel

/u/ cooler

duty

lunar
moonshine
ruler

[3/ awesome
awful
bother

/a/ bombshell
bother

carpool
collar

/i/ feeble
greeting
meeling

peapod

/e/ dental
kennel

lesson
mental

toolbox
tulip
una

tutor
Zuiu

coffee sawmill
lawful walkup
lawsuit Walter's

dollar robber

father Tommy's
father's waffle
pPoppyY Walter's

people's steeple
reason teapot
seaport

secret

mention tension
penpal

pension

rental

Table continues.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

88



Appendix D

Pilot Word List: First Syllable Stress

First syllable vowel

le/ cagey Mayvday ranger
daylight painful takeout
daytime payday
mangy raindrop

/a/ bunny gunshot  sunny
cuddly honey
funnel money
funny runny

/I/  killer pillar willow
killjoy pillow witty
kitchen pinprick
kitty silver

/o/ doughboy poet Toby's
doughnut rowboat
nowhere showman
open snowman

/ae/ bandage canvass Mandy's
candy captive

Note. These words acted as foils in the citation form word list. A subset were chosen to act as
foils in the experimental sentences.
Table continues.
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Pilot Word List: First Syllable Stress

First syllable vowel

U/ book cooking hook rook
bookbag cookout hooked rookie
bush crook lookout rookie's
bushy foot nook rook'’s
cooked full poor shook
cooker good pulled wood
cookie hood push wool
Cookie's hoof pushed

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Appendix E
Pilot Word List: Foils
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baywatch
bearhug
breakfast
city
costume
decpen
depress

dinner
gamble
Georgy
highschool
Kathy
knowledge
license

lunchtime
Melvin
Newport
pupil
teacher
tiny

Note. Foils were placed as the last word on each page in the citation form word list.
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Appendix F.

Word frequency table

080020003408020000010001 5000000000000000000 O SB
08082000340802000001060015000000000000000000JJ SB
0808200034080200000100015000000000000000000 NN SB
0808200034080200000100015000000000000000000 VV SB
0505200018090130000620000450000000000000000 NN S
050520001 8090130000620000450000000000000000 VV S
0705200077130410005070007000000000000000000 NN S
0705200077130410005070007000000000000000000 VV S
0505200004040040000090000000000000000000000 JJ S
0505200004040040000090000000000000000000000 NN SB
0505200025080160001250001590492526543000000 JJ S
0505200025080160001250001590492526543000000 NN S
0800300052120400000520003523000320000000000 J
0800300052120400000520003523000320000000000 P
0800300052120400000520003523000320000000000 V
0800300052120400000520003523000320000000000 O S
0605200051140400003510010566291352000539425 NN S
0605200010060100002 140004000000000000000000 VV S
0700300033 110270000000005000000000000000000 P
0700300033 1 10270000000005000000000000000000 V
0700300033 110270000000005000000000000000000 J O
0700300033 110270000000005000000000000000000 O S
0603200033 1203000065 100015310003610000000002NN S
0500200016080130002240000000000000000000000 I O
0504200016080130002240000000000300000000000 NN S
0504200016080130002240000000000000000000000 VV S
0500200057130480003040006593000426000000000 V O
0504200057130480003040006593000426000000000 AO S
0504200057130480003040006593000426000000000 JJ
0403200009040070000300000410485453000000446 NN B
04032000090400700003000004 10485453000000446 NN SB
04032000090400700003000004 10485453000000446 VV SB
(700300012060070000680003484492549405000439 V S
0705200012060070000680003484492549405000439 JJ S

92

ABSTRACT]}|
ABSTRACT|&bs/tr&kt| &bstr&kt]|
ABSTRACT|&bs/tr&kt{ &bstr&kt|
ABSTRACT|&b/str&kt|-b'str&kt]
ABUSE|-/bjus|-'bjus|02
ABUSE|-/bjuz|-'bjuz|02
ADDRESS|-/dres|-'dres|02
ADDRESS|-/dres|-'dres|02
ADEPT|&/dept{ &dept|20
ADEPT|&/dept|'&dept|20
ADULT|&/dVIY|'&d V120
ADULT|&/dVit|'&d Vit|20
ADVANCED|-d'vAnst|
ADVANCEDJ-d'vAnst|
ADVANCED||-d'vAnst|
ADVANCED]||
ADVICE|-d/vals|-d'vals|02
ADVISE]-d/valz}-d'valz{02
ADVISED|j-d'valzd|
ADVISED}j-d'valzd|
ADVISED]|j-d'valzd|
ADVISED|||
AFFAIR|-/fe--'fe-2|02
ALARMj|
ALARM|-/1Am}-'1Am|02
ALARM|-/IAm|-'1Am|02
ALIVE]|
ALIVE]}-/lalv|-lalv|02
ALIVE]-/lalvi{-'lalv{02
ALLY[&/1I['&lalf20
ALLYl|&/1al|&lal{20
ALLY]-/1al|-'"1al}02
ANTIQUE|
ANTIQUE|&n/tik|&n'tik|02

Note. This table presents an example of the word frequency database, with word frequency found between
columns 6-10. In this database, the symbol “&” replaces the phonetic symbols /&/, /3/, and /g/. Syntactic
categories are indicated by N (noun), J (adjective), V (verb), A (adverb), R (preposition), C (conjunction),

U (pronoun), [ (interjection), P (past participle), and O (other).

Table continues.
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Appendix F.

Word frequency table

0705200012060070000680003484492549405000439 NN S
0805200014070120000870000000000000000000000 NN S N
0700300016070150002320003516325397431000000 O S
0705200016070150002320003516325397431000000 JJ R
06052000020200200001 50000000000000000000000 NN S
0605200002020020000150000000000000000000000 VV S
0706200001010010000240000000000000000000000 NN OO
0706200001010010000240000000000000000000000 VV SO
0504200046060160000590003006000000000000000 NN S
0504200046060160000590003000000000000000000 VV S
0704200004040040000000000000000000000000000 JJ
0605200000000000000090000000000000000000000 NN S
0604200045100170000140004000000000000000000 NN F
0705200010070080000690000520623583394000000 V
0705200010070080000690000520623583394000000 NN S
0600200000000000000200000000000000000000000 V
0605200000000000000200000000000000000000000 NN S
0806200016020020000100000000000000000000000 NN S
0806200016020020000100000000000000000000000 VV S
07062000000000000001 10001000G060000000000000 NN SO
07062000060000000001 100010006000000000000000 VV SO
0600000000000000000000000000000000000000000 N C
0600200008040060000000000000000000000000000J S C
0600200008040060000000000000000000000000000 N S C
0600200008040060000000000000000000000000000 0 S C
0700200003020030000230000298540416000000592 J S
0700200003020030000230000298540416000000592 V S
0706200003020030000230000298540416000000592 NN S
08062000006000060000000000000000000000000000 JJ S
0806200000000000000000000000000000000000000 NN S
0700200001010010000020000262418393275450000J S
0700200001010010000020000262418393275450000 V A
0705200001010010000020000262418393275450000 NN S
0705200000000000000000000000000000000000000 NN S
0505200004040040000090000000000000000000000 NN S
0800200081 1203700030600010000600000000000000 J S
0806200081120370003060001000000000000000000 NN S
0806200081 120370003060001000000000000000000 VV
0504200007040040000610000441623602000000394 NN S

93

ANTIQUE|&n/tik|&n'tik|02
APPLAUSE|-/plOz|-plOz{02
ASHAMED]|
ASHAMED]|-/Selmd}-'Selmd{02
ATTEST|-/test]-test|02
ATTEST]-/test|-'test{02
AUGMENT]|Og/m-nt|{Ogm-nt/20
AUGMENT|Og/ment|Og'ment|02
AWARD}-wOd}-wOd|02
AWARDJ-/wOd|-'wOd|02
AWESOME|O/s-m|'Os-m[20
BABOON]b-/bun{b-"bun{02
BALLET|b&/lelb&Iel[20
BALLOON|[b-"lun|
BALLOON|b-/lun{b-'lun|02
BAMBOO]|
BAMBOO|b&m/bulb&m'bu|02
BLOCKADE|bl0/keld]bl0’keld]02
BLOCKADE|bl0/keld[bl0keld|02
BOMBARD[b0Om/bAd[b0mbAd|20
BOMBARD|bOm/bAdb0m'bAd|02
BOMBA Y|[b0m'bel]|

BRAZIL|

BRAZIL|[br-"zIl]

BRAZILI|

BROCADE]|

BROCADE||br-keld]

BROCADE br-/keld|br-'keld[02
BRUNETTE|brw/net|brunet|02
BRUNETTE|bru/net|bru‘net|02
BUFFOONY)|

BUFFOON||
BUFFOON|bV/fun(b-"fun|02
CABOOSE|k-/busk-"bus|02
CADET]k-/det/k-"det|02
CAMPAIGN])
CAMPAIGN[k&m/pelnfk&m'peln|
CAMPAIGN|k&m/pelnjk&m'peln|
CANOE[k-/nufk-"nu|02

Table continues.
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Word frequency table

05042000070400400006 1000044 1623602000000394 VV S
0706200002010010000140001490587540408000436 NN §
0604200067130460003 1700095893734180000005 142NN S
06042000671304600031700095893734180000005142VV S
0700200003030030000250000000000000000000000 V S
0705200003030030000250000000000000000000000 NN S
0700200001010010000180000000000000000000000 V S
0706200001010010000180000000000600000000000 NN S
0800200000000000000000009000000000000000000 N F
06000000000000000600000000000000000000000000 N C
1000200000000000000000000000000000000000000 N F N
0805200000000000000000000000000000000000000 NN S N
0705200000000000000780000000000000000000000 NN F N
0705200001010016000000000000000000000000000 NN S N
0700200009030040000050000407576586000000494 N S C
0706200010010010000140003000000000000000000 VV S
08072000020200200002 1 0000000000000000000000 NN S
08072000020200200002 1 0000000000000000000000 VV S
0700200006030050000870000000000000000000000 J SB
0700200006030050000870006000000000000000000 O SB
0700200006030050000870000000000000000000000 P SB
0707200006030050000870000000000000000000000 NN SB
0707200006030050000870000000000000000000000 VV SB
070620000805005000036000 1 000000000000000000 NN S
0706200008050050000360001000000000000000000 VV S
0600200003030030000100000000000000000000000 V O
06052000030300300001000000000000000000000002JJ S
0706200001010010000620000000000000000000000 VV S
0700000000000000000000000000000000000000000 N C
0706200004030040000120000000000000000000000 JJ S
0706200004030040000 120G00000000000000000000 VV S
06042000911306100126600276215425705390000002NN S
0806200005020050000660001000000000000000000 NN S
080620000502005000066000 1000000000000000000 VV S
0605200034080200001010001000000000000000000 JJ S
0605200034080200001010001000000000000000000 NN S
0605200034080200001010001000000000000000000 VV S
0605200009040090000180000000000000000000000 NN S
0600000000000000000000000000000000000000000 N C

94

CANOEk-/nulk-'nuj02
CANTEENk&n/tinlk&n'tin{02
CAREER|k-/rI-k-'rl-2/02
CAREERJk-/rI-k-'r[-2{02
CARTOON]|kA'tun|
CARTOONIkA/tunjkA'tun|02
CASCADE[k&'skeld|
CASCADEk&s/keldlké&'skeld]02
CASSETTE([k-"set|
CEYLON([sI'lOn|
CHARTREUSE|[SA'tr3z|
CHENILLE[S-/nil|S-"nil}02
CHIFFON|SI/fOn|'SIfOn|20
COCAINE|k-~/kelnlk-Ukeln|02
COLOGNE|k-"1-Un|
COMMUTE|k-/mjutjk-'mjut{02
COMPRESSIkOm/pres{'’kOmpres|20
COMPRESS|k-m/pres|k-m'pres
CONVICT|l}

CONVICT]||

CONVICTYY
CONVICTkOn/vikt|'’kOnvIkt|20
CONVICTlk-n/vIkt|k-n'vIkt[02
CRUSADE krw/seld|kru'seld|02
CRUSADEI/kru/seld|kru'seld|02
DEMUREJj|
DEMURE|d/mjU-{dI'mjU-2|02
DEPRESS|dl/pres|d!I'pres|02
DETROIT]||dI'trolt|
DIFFUSE|dI/fjus|dI'fjus{02
DIFFUSE|dl/fjuz|d]'fjuz|02
DINNER|dl/n-{'dIn-2{20
DISGUISE|dis/galz{dIs'galz|02
DISGUISE|dIs/galz|dIs'galz|02
DIVINE|dl/valnjdI'valn|02
DIVINE|dl/valn|dI'valn|02
DIVINE|dl/valn|d]'valn|02
DOMAIN|d-/meln|d-U'meln|02
DOREEN]|'dOrin|

Table continues.
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Appendix F.

Word frequency table

0400100001010010000060000000000000000000000 V $ DUETI||
0405200001010010000060000000000000000000000 NN $ DUET|djw/etidju’et|02
06042000000000000000000000000000000000000002NN F ECLAIR|elk/le-|eTkle- 2]20
06042000010 100 10000060000000000060000000000 JJ S EFFETE|e/fit|I'fit|02
0505200013070090001 10000 1000000000000000000 JJ S ERECT|/rekt|I'rekt|02
0505200013070090001100001000000000000000000 VV § ERECT|/rekt{['rekt(02
0605200009060080000720004000000000000000000 NN S ESCORTles/kOt|'eskOt|20
0605200009060080000720004000000000000000000 VV S ESCORTIIs/kOt|I'skOt]|02
0605200006020030000000000000000000000000000 NN F N ESPRIT]es/prife’spri|20
0600200051110330001960004498541474495000000 V S ESTATE]|

06052000511 1033000196000449854 1474495000000 NN S ESTATE]|Is/telt|I'stelt|02
0504200001010010000430000000000000000000000 VV S EVADE|l/veld|I'veld|02
05062000271 102300013600046060002880000000G0 JJ S EXACT|Ig/z&kt{lg'z&kt|02
0506200027110230001360004606000288000000000 VV S EXACT|lg/z&Kkt|lg'z&kt|02
0707200007050070000380000000000000000000000 VV S EXCLUDE|Iks/klud{Ik'skiud|02
0607260027090250003530009552316310357404356 NN S EXCUSE]|Iks/kjusiIk'skjus|02
0607200027090250003530009552316310357404356 VV S EXCUSE|Iks/kjuzjlk'skjuz|02
0600200000000000000020000000000000000000000 N O EXTORT]]
0600200000000000000020006000000000000000000 O O EXTORTI||
0606200000000000000020000000000000000000000 VV S EXTORTIlIks/tOt}1k'stOt|02
0706200000000000000 100000000000000000000000 NN S FESTOON|fes/tun|fe’stun|02
0706200000000000000100000000000000000000000 VV S FESTOON|fes/tun|fe’stun(02
0806200000000000000000000000000000000000000 NN S FLAMBEAU|fl&m/b-U|'fl&mb
0600200000000000000000000000000000000000000 N F FONDUEJ|f
0800200031110270001430007000000000000000000 N S FOURTEEN]],fO'tin|
080520003 1110270001430007000000000000000000 JJ S FOURTEEN]|fO/tin},f0'tin|22
07002000010100100000200060000000000000000000 J S GAZELLEJ)|
0705200001010010000020000000000000000000000 NN S GAZELLE]|g-/zelig-'zel|02
0705200000000000000010000381000000000000000 NN S GIRAFFE|dZI/rAfldZI'tAf]02
0604200019060 1000004300005500000000000000002NN S GUITARI|gl/tAlgl'tA2{02
0706200000000000000000000000000000000000000 NN GUNSHOT|gVn/S0t'gVnS0t{20
0705200000000000000040000423592531356000000 NN S HARPCON|hA/punjhA'pun|02
0705200000000000000040000423592531356000000 VV S HARPOON|hA/punfhA'pun|02
0505200126120600008320009565591597454596308 NN S HOTELh-U/tellh-U'tel]02
0606200005030050000140001508332383452000000 JJ S HUMANEhjw/melnfhju'meln|02
06002000000000000000000000000000000000000060 N S IMBARK]||
06002000000000000000000000000060000000000000 V' S IMBARKI]|
0500200000000000000030000000000000000000000 V IMBED||Im'bed|
0500200000000000000030000000000000000000000 N S IMBEDI(|
0605200001010010000040001000000000000000000 VV S IMBIBE|Im/balbjIm'balb02
0700200014070130000870502472000436000000000 N S IMMENSE]||
0705200014070130000870002472000436000000000 JJ S IMMENSE|I/mens|['mens|02

Table continues.
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0605200000000000000160000000000000000000000 JJ S
0800000000000000000000000000000000000000000QP
0800000000€00000000000000000000000000000000QV
0605200000000000000040000000000000000000000 VV S
0605200004040040000210000000000000000000000 VV S
0700200000000000000030000000000000000000000 N S
0706200000000000000030000000000000000000000 VV S
0605200000000000000060000000000000000000000 VV S
0505200000000000000280000000000000000000000 VV S
07062000030300300000600000000000000000000000 VV S
0707200001010010000100000000000000000000000 NN O
0707200001010010000100000000000000000000000 VV SO
0505200012060110000800001000000000000000000 VV S
0600200009050080006980001000000000000000000 N O
0605200009050080000980001000000000000000000 VV S
0700200004030040001770002000000000000000000 J RB
0706200004030040001770002000000000000000000 NN SB
0706200004030040001770002000000000000000000 VV SB
09003000301 10250000000003000000000000000000QP
09003000301 10250000000003000000000000000000QV
09003000301 10250000000003000000000000000000Q0 S
0800000000000000000000002000000000000000000QP
0800000000000000000000002000000000000000000QV
0600200000000000000040600000000000000000000 V O
06052000000000000000400000000000000000000002JJ S
0500200001010010000190000000000000000000000 N S
0504200001010010000190000000000000000000000 JJ S
0605200162151190005450058000000000000000000 AO SO
0605200162151190005450058000000000000000000 OO O
0606200006000000000050000000000000000000000 NN S
0606200000000000000650000000000000000000000 VV S
0700200005030050000680000000000000000000000 J O
0705200005030050000680000000000000000000000 AO S
0606200009040090000730000448000300000000000 VV S
05052000020200200001 10000000000000000000000 JJ S
0600200001010010000340000000000000000000000 N S
0600200001010010000340000000000900000000000 O O
0606200001010010000340000000000000000000000 VV S
0500200001010010000160001006000000000000000 N S
05042000010100100001600010000000000000000002VV S
0600200001010010000140000000000000000000000 J O
0606200001010010000140000000000000000000000 VV §
0600200001010010000030001000000000000000000 J S

96

MMUNE|I/mjun|I'mjun|02
{MPAIRED||[m'pe-d Q|
IMPAIRED|Im'pe-d Q|
IMPALE|Im/pell|Im'pell|02
IMPART/|Im/pAt|Im'pAt|02
IMPEACHI|j
IMPEACH]Im/pitS|Im'pitS{02
IMPEDE!Im/pid|Im’pid{02
IMPEL|Im/pel{Im'pel{02
IMPINGE(Im/pIndZ|Im'pIndZj02
IMPLANT|Im/plAnt{ImplAnt{20
IMPLANT{[m/plAnt{Im’plAnt|02
IMPLY|Im/plal|Im'plal|02
IMPOSE(]|
IMPOSE|Im/p-Uz|Im'p-Uz|02
IMPRESS||
IMPRESS|Im/pres| Impres|20
IMPRESS|Im/pres|Im'pres|02
IMPRESSEDI|Im'prest Q|
IMPRESSEDI|Im'prest Q|
IMPRESSEDI|{
IMPROVED({Im'pruvd Q|
IMPROVED||Im'pruvd Q|
IMPUREJ||
IMPURE]/Im/pjU-{Im'pjU-2/02
INANE]||
INANE|I/neln{'neln|02
INDEED|In/did|In'did|02
INDEED]In/did|Indid|02
INDENT]|In/dent|'Indent|{20
INDENT]In/dent{In'dent|02
INDOORSI|
INDOORS|In/dOz|,In'd0z[22
INDUCE|In/djus|In'djus{02
INEPT|I/nept|I'nept|02
INFECTI||

INFECTH|
INFECT|In/fekt|In'fekt{02
INFERJ|
INFER|In/f3]In'32{02
INFEST]||
INFEST{In/fest|In'fest}02
INFIRM|{In'f3m|

Table continues.
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0600200001010010000030001000000000000000000 V R
0605200001010010000030001000000000000000000 NN
06002000130701 100008 10000000000000000000000 N S
0605200013070110000810000000000000000000000 JJ S
0600200013020070000830000000000000000000000 N SB
0605200013020070000830000000000000000000000 VV SB
060620000707007000101000055237547749000000C NN S
0606200007070070001010000552375477490000000 VV S
0700200040100370000940003490361340432000000 N $
070620004010037000094000349036 1340432000000 JJ
0606200014080140001010000000000000000000000 JJ S
0606200014080 1400010 10000000000000000000000 NN S
0600200002020020000200000000000000000000000 J PB
0605200002020020000200000000000000000000000 NN DB
0605200002020020000200000000000000000000000 VV SB
0600000000000000000000000000000000000000000 N C
0500200000000000000000000000000000000000000 N S C
0600000000000000000000000000000000000000000 N C
0704200001010010000130000000000000000000000 NN F
0606200002020020000010000258000473000000000 NN S
0604200000000000000000000000000000000000000 NN S
0705200000000000000000000000000000000000000 NN S
0504200000000000000000000000000000000000000 NN S
0705200103110360005010023549578575000588000 NN S
0705200103110360005010023549578575000588000 VV S
0806200060120460002640007000000000000000000 VV S
0605200055080130000500001000000000000000000 JJ S
060520005508013000050000 1000000000000000000 NN S
0600200003030030000200000492486503394000000 J S
0605200003030030000200000492486503394000000 NN S
0605200003030030000200000492486503394000000 VV S
0700000000000000000000000000000000000000000 N C
0706200003020020000020001336508498345000508 NN S
0605200017050100000250001000000000000000000 NN F N
06002000020200200000000000000000000000600000 V S
0403200008060080001570002538000352000000000 VV S
0600200065120450003940012586487408000000339 O OB
0606200065120450003940012586487408000000339 NN SB
0606200065120450003940012586487408000000339 VV SB
07003000010100100600160000407351310280000000 N S
0700300001010010000160000407351310280000000 V S
07052000010100106000160000407351310280000000 JJ S
0700200017100170000850001434320354362000000 N S

97

INFIRM||
INFIRM!In/3m{Inf3m|02
INSANE(||
INSANE|In/seln|In'se[n{02
INSERT||'Ins3t|
INSERT]In/s3t{In's3t(02
INSULT|In/s Vit InsVIt[20
INSULT]|In/sV1t{In'sV1t|02
INTENSE)||
INTENSE|In/tens|In'tens|02
INTENT|In/tent|In'tent{02
INTENT|In/tent|In'tent{02
INTERN]||
INTERN|In/t3n|'Int3n|02
INTERN|In/t3n|In't3n]02
JOANNE||dZ-U &n|
KORAN|k-'rAn|
LAGOON;|I-/gun{l-'gun|02
LAYETTE]|leVet|lel'et|02
LEGUME(le/gjumilegjum|20
LESSEE]le/sijle'si|02
LUNETTE|lwnet|lunet}02
MACAW]m-/kO{m-'kO{02
MACHINE|m-/Sinjm-'Sin|{02
MACHINE|m-/Sin|m-'Sin{02
MAINTAIN|men/teln|meln’teln|02
MARINE|m-/rinjm-rin{02
MARINE|m-/rinjm-'rin|02
MAROON||m-"run|
MAROON|m-/run|jm-'run|02
MAROON|m-/runjm-'run(02
MAURICE|'mOrlIs|
MONSOON|mOn/sunjmOn'sun{02
MORALE|m0/rAljm-"rAll02
NEGATE|nI'gelt|
OBEY]-/bell-'bel}02
OBJECT]||
OBJECT|0b/dZIkt{'0bdZIkt|20
OBJECT]-b/dZekt|-b'dZekt|02
OBLIQUE]||

OBLIQUEJ|
OBLIQUE]-/blik}-"blik|02
OBSCURE(||

Table continues.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Appendix F.

Word frequency table

07062000171001700008500014343203543620000002J3 S
07062000171001700008500014343203543620000002VV S
0606200000000000000010000000000000000000000 JJ S
0605200000000000000 [ 20000000000000000000000 N O Y
0605200000000000000120000000000000000000000 JJ SO
0605200000000000000120000000000000000000000 VV SO
0403200020060150000710000555245269414000000 A
0403200020060150000710000555245269414000000 J
0403200020060150000710000555245269414000000 N Y
04032000200601500007 10000555245269414000000 OO
04032000200601500007100005552452694 14000000 VV
04042000010100100007300000000006000000000000 VV S
0600300006030060000120000000000000060000000 N S
0604200006030060000120000000000000000000000 JJ S
0604200003020030000570001000000000000000000 NN S
0600200001010010000190000401339419370000000 P O
0600200001610010000190000401339419370000000 V O
0604200001010010000190000401339419370000000 JJ S
050420001 1040100000040000000000000000000000 JJ S
0700200025120250000960002000000000000000000 J S
07052000000000000060000000000000000000000000 NN F
0605200025100170001000000526523578463000000 NN S
0605200025100170001000000526523578463000000 VV S
0600200005020030000280000000000000000000000 J S
0605200005020030000280000000000000000000000 NN S N
0605200005020030000280000000000000000000000 VV S
070020000101001060000000000000000000000060000 V S
0704200001010010000000000000000000000000000 NN S N
0600200003030030000400000000000000000000000 J S
0606200003030030000400000000000000000000000 NN S
0706200007020020000070001000000000000000000 NN $
0404200099120380000840002544552518000536000 NN S
0700200000000000000000000000400000000000000 V S
0706200000000000000000000000000000000000000 NN S
0706200003030030000750000000000000000000000 VV S
0700000000000000000000000000000000000000000 N
0700000000000000000000000000000000000000000 V
0807200013060070000630000000000000000000000 VV S
07062000040100200003200000000000000000000002VV S
0700200001010010000 [ 30600000G600000000000000 N S
0706200001010010000130000000000000000000000 JJ S
0706200001010010000130000000000000000000000 VV S
0707200093 130580001750016000000000000000000 NN S

98

OBSCURE|-b/skjU-|-b'skjU-
OBSCURE/-b/skjU-{-b'skjU-
OBTUSE[-b/tjus|-b'tjus|02
OCCULT{[0'k V1Y
OCCULT|0/k VIt{0'k V1t{02
OCCULT{0/k V1t|{0k V1|02
OKAY]||,-Ukel|
OKAY]|,-Ukel|
OKAY/],-Ukel|
OKAY!}-Urkel]-Ukel|22
OKAY|-Ulkel|,-Ukel|22
OMIT|-U/mIt|-'mIt[02
OPAQUEJ|
OPAQUE|-U/pelk|-U'pelk|02
ORDEAL|O/diljO'dilj02
ORNATE]||

ORNATEJ|
ORNATE|O/nelt{O'nelt|02
OVERTI-U/v3tj-U'v3t|20
PAINFUL|'pelnf-1|
PAPOOSE]|p-/pus|p-'pus|02
PARADE|p-/reld|p-'reld|02
PARADE|p-/reld|p-'reld{02
PAROLEI|f
PAROLE(p-/r-Uljp-'r-Ul{02
PAROLE]|p-/r-Uljp-'r-Ul1{02
PARQUET]|
PARQUET|pA/kel|'pAkel|20
PASTELL]
PASTELip&s/tel|'p&stl|{02
PLATOON|pl-/tun|pl-"tun|02
POET|p-Ut{'p-Ult[20
PONTOON]J||
PONTOON]|pCn/tun|pOn'tun}02
PRECEDE|pri/sid|pr['sid|02
PREVIEW]|'privju]
PREVIEW]/'privju|
PROCLAIM|pr-/kleIm|pr-
PROCURE|pr-/kjU-[pr-'kj
PROFANE]||
PROFANE]|pr-/feln|pr-'feln|02
PROFANE|pr-/feln|pr-'feln{02
PROJECT|pr0/dZekt|'prOdZekt|20

Table continues.
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0707200093 130580001750016000000000000000000 VV S
070620000904005000028000 1000000000000000000 NN S
0700000000000000000000000000000000000000000 N
0605200000000000000000000000000000000000000 NN S
050520001507013000043000 1000000000000000000 VV S
0500200018070130001150000448439497000000461 J SB
0504200018070130001150000448439497000000461 NN SB
0505200018070130001150000448439497000000461 VV SB
0706200005050050000200000000000000000000000 VV S
07000000000600000000000002000000000030000000 P
0700000000000000000000002000000000000000000 V
0600200002020020000210000000000000000000000 N S
0606200002020020000210000000000000000000000 VV S
0505200006020020000000000000000000000000000 VV S
0606200000000000000080000000000600000000000 VV S
0700200002020020000160000000000000000000000 N R
0706200002020020000160000000000000000000000 VV S
07062000100400800005100005233253704 18000000 NN S
0706200010040080000510000523325370418000000 VV S
0600200016070160005640001518426419437000394 J SB
0606200016070160005640001518426419437000394 NN SB N
0606200016070160005640001518426419437000394 VV SB
06062000100600900005 10001000000000600000000 NN S
06062000100600900005100010006000060000000000 VV S
0504200002020020000140000000000000000000000 NN
0504200002020020000140000000000000000000000 NN
0504200002020020000 1400000000000000000000600 NN S
0504200002020020000140000000000060000000000 VV
0504200002020020000 140000000000000000000000 VV S
0606200000000000000000000000000000000000000 NN SO N
0606200000000000000000000000000000000000000 VV SO
0606200000000000000240000000006600000000000 JJ S
07052000000000000003000000006000000000000000 NN S
0600200001010010000000000000000000000000000 N R
0606200001010010000000000000000000000000000 JJ S
0805200004040040000170000000000000000000000 NN F N
0705200035130310001620005523000341000000000 J
0705200035130310001620005523066341000000000 NN S
0707200010050090000090000451485480000000428 NN S
0707200010050090000090000451485480000000428 VV S
06002000 10070090000680000000000000000000000 N O
0600200010070090000680000000000000000000000 V R
0605200010070090000680000000000000000000000 JJ S

99

PROJECT|pr-/dZekt|pr-'dZekt
QUARTETkwO/tetlkwO'tet|02
RACCOON]jr-kun|
RATTAN|r-/t&n|r&'t&n|02
REACTri/&kt{rl'&kt|02
REBELJj|

REBEL|re/bl{'reb-1]20
REBEL|jrI/bel|r'belj02
REBUILD|ri/blld|,ri'blld|22
REBUILT],ri'bllt]
REBUILTY,ri'bllt|
REBUKE]|rI'bjuk|
REBUKE|rl/bjuk|rI'bjuk|02
REBUT[rI/bVtrI'b V|02
RECANT|rl/k&ntirI'k&nt|02
RECLAIM|)|
RECLAIM[ri/klelmirI'klelm|02
REFRAIN|r¥/freln|rI'freln|02
REFRAIN|rl/frelnjr]'frein|02
REFUSEJ]
REFUSE|re/fjus{refjus{20
REFUSE]|rl/fjuzirl'fjuz{02
REJECT|ri/dZekt|'ridZekt|20
REJECT|rl/dZekt{rI'dZekt|02
RELAY/rl/lelfrilel|02
RELAY]ri/leljrilel|22
RELAYi]ri/lel|rilel}22
RELAYIri/leljrI'lelj22
RELAYIri/lel|rilel|22
REMAND|rI/mAnd|rI'mAnd|02
REMANDIrI/mAnd|rI'mAnd|02
ROBUST/r-/bVstjr-UbVst{02
ROSETTE]|r-U/zet|r-U'zet|02
ROTUND(||
ROTUND|r-U/tVnd|r-U'tVnd|02
ROULETTE|rw/iet|ru'let|02
ROUTINE|[ru'tin|
ROUTINE|ru/tin|ru'tin|02
SEGMENT]|seg/m-nt|'seg
SEGMENT]|seg/m-nt{seg'ment{20
SERENE(||

SERENE]|]
SERENE|sl/rin|sI'rin|02

Table continues.
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0700200000000000000000000000000000000000000 V S
0705200000000000000000000000000000000000000 JJ $
0705200002010020000170000006000000000000000 NN S
0705200002010020000170000000000000000000000 VV S
07052000150901400005400005290004070000006002JF S
0707200020100190001940020000000000000000000 JJ S
0707200020100190001940020000000000000000000 NIN S
0806200012030040000100000000000000000000000 NN S
0806200012030040000100000000000000000000000 VV S
0500200000000000000000000000000000000000000 N S C
0705200001010010000010000000000000000000000 NN F Y
0500200003020030000160003000000000000000000 J S
0504200003020030000160003000000000000000000 NN S
0504200003020030000160003000000000000000000 VV S
0604200000000000000200000000000000000000000 NN S
0604200000000000000200000000000000000000000 VV S
09062000600904 10000490002000000000000000000 NN S
1008200270151760009630034000000000000000000 U
1008200270151760009630034000000000000000000 OO S
080020001 1080100000920010000000000000000000 N S
080520001 1080100000920010000000000000000000 JJ S
0500200000000000000000000000000000000000000 N S CN
06042000000000000060000000000000000000000000 NN R
08072000380901600011800015023313130000004892NN S
08072000380901600011800015023313130000004892VV S
0706200000000000000000000394609552405000000 NN S
06042000130801300005900055880002640000000002JJ S
0505200001010010000240000000000000000000000 JJ SO
0505200001010010000240000000000000000000000 VV SO
06003000581304600010100025343003794730G00000 N S
0605200058130460001010002534300379473000000 JJ S
0500200010060090002680000494309474443000000 N §
0505200010060090002680000494309474443000000 VV S
0606200003020020000340002504244366434000000 J¥ S
0606200003020030000340000000€00000000000000 JJ S
0605200006040040000330001000000000000000000 JJ S
0605200001010010000050000000000000000000000 J¥ S
0605200001010010000040001000000000000000000 JJ S
0606200003020020000000000000000000000000000 JJ
0600200001010010000000002000000000000000000 O S
0600200001010010000000000000000000000000000 O S
05052000010100100000900002 14260262226000000 VV S

100

SERRATE(f|
SERRATE|se/rlt|serlt|20
SHAMPOO|S&m/pu|S&m'puf02
SHAMPOO|S&m/pu|S&m'puf02
SINCERE!sIn/sl-|sIn's[-2[02
SIXTEEN]|sIks/tin|sIk'stin|22
SIXTEEN|sIks/tin|s[k'stin(22
STOCKADE]|st0/keld|st0'keld|02
STOCKADE]|st0/keld|st0'keld|02
SUDAN)||su'dAn|
TABLEAUt&b/1-U't&bl-Uj20
TABOOjt-"bu}
TABOOIt-/buit-bul02
TABOO]|t-/bujt-bu|02
TATTOOIt-/tujt-"tu|02

TATTOO t-/tult-"tu|02
TECHNIQUE]|tek/nikltek'nik{02
THEMSELVES||D-m'selvz|
THEMSELVES|D-m/selvz{D
THIRTEEN]|, T3'tin|
THIRTEEN|T3/tin}, T3'tin|22
TOKAY]jt-Ukel|
TOUPEE|tw/pell'tupel|20
TRANSFER|tr&n/sf3|'tr&nsf32|20
TRANSFER|tr&ns/3|tr&ns'{32(02
TRAPEZE|tr-/pizitr-'piz|02
UNFAIR|Vn/fe-|,Vn'fe-2[22
UNFITIVr/fit], Vo'flt|22
UNFIT|Vn/flt], Vn'fit|02
UNIQUEL|
UNIQUE}wnikl{ju'nik{02
UNITEJ|
UNITE}ju/nalt|ju'nalt{02
UNJUSTIVIVdZVst|VndZVst|22
UNKIND|Vn/kalnd|Vn'kalnd|02
UNREAL|Vo/ri-l{Vn'rl-1j22
UNRIPE|Vi/ralp|Vnralp|22
UNSAFE|Vn/self]Vnselfi22
UNSOLDJ}Vn/s-Uld|Vns-Uld[22
UNTIED]||

UNWORN||
USURP}jw/z3plju'z3p|02
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Appendix G

Word List: Words Placed in Experimental Sentences

S1 Vowels Experimental Words (N = 59)

I preempt (0) rebuild (5) react (15)

fao/ cartoon (3) harpoon (0) chartreuse (0)  parquet (1)

fa/ blockade (2) stockade (12 pontoon (0)

ef Bayonne(0)

lae/ antique (12) cafe (0) cascade (1 taboo (0)
ballet (45) campaign (81) flambeau (0)
bamboo (0) canteen (20) tableau (1)

v imbed (0) impose (9) improved (D) intense (40)
immune (0) impressed (30) inept (2)
impaired(0) impure (0) infirm (1)

lg/ festoon (0) technique (60)

/>f thirteen (11)

ly/ applause (14) * Brazil (8) * career (67) * maroon (3) *
balloon (10)* canoe(7) * macaw (0) *

1/ fourteen (31) Georgine’s (0) ordeal (3) Pauline’s (0)
Georgette’s (0) Maurice (0) ornate (1)

h/ crusade (80) lunette (0) U.N. (0) unite (10)
duet (I) roulette (4) U.2. (0)

lof cocaine (1) obese (0) Roseanne
domain (9) overt(0) rotund (1)
hotel (26) profane (1) rosette (0)
Jose (0) robust (0)

/ay/ Chinese (0)

Note. The frequency of occurrence is presented in parenthesis following each word
(Kucera & Francis, 1967). Certain words were not found in the frequency chart, such as
proper nouns. These words are followed by a zero in parenthesis. Words that were
excluded from the final analysis are marked by asterisks. Exclusion was based on the
variable production of the vowel in S1 of these words.
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Subject context Position
1 |female sC 1 13 1 14
female nc 1 5 2 7
female sC 2 17 8 25
female nc 2 8 5 13
2|female sC 1 17 7 24
female nc 1 11 0 11
female sC 2 6 0 16
female nc 2 4 1 5
3|female sC 1 20 6 26
female nc 1 18 2 20
female SC 2 11 9 20
female nc 2 9 2 11
4 {female sc 1 12 5 17
female nc 1 6 2 8
female sC 2 5 6 11
female nc 2 1 2 3
S{female sC 1 10 6 16
female nc 1 3 3 6
female sC 2 5 8 13
female nc 2 6 2 8

Note. Raw scores of female participants (n = 5) are presented as an example of scoring
for stress clash (SC) versus non-clash (NC) context and early-sentence (1) versus late-
sentence (2) position. Scores are also based on the judgment of stress shift with pitch
accent judged to fall on S1 of the words that were judged to shift (PA), the judgment of
stress shift with pitch accent judged to not fall on S1 of the words that were judged to
shift (SH), and the judgment of stress shift for all words, with and without pitch accent

judged to fall on S1 of the words that were judged to shift (PASH).
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Appendix I. Acoustic Analysis Table

NUMBER|GENDER [WORD CONTEXT [POSITION JSYLLABLE]SH JPATFUNDAMENTAL FREQUENCY] DURATION] INTENSHY
1|temale [cartoon {sc 1 IIN |N 175 217 78
1|female |cartoon  |sc 1 2[N [N 190 316 74
1|female |cartoon }sc 1 11Y N 172 211 71
1]female {cartoon nc 1 1IN [N 175 179 73
1|temale |cartoon [nc 1 2|N [N 204 268 74
t]temale |cartoon nc 1 1IN [N 162 219 75
1lfemale [cartoon |nc 1 2|N N 172 235 69
1{{emale |chartreuse [sc 1 2]Y |N 204 280 63
t}temale [chartreuse |sc 1 LN IN 175 245 65
1{female |chartreuse |sc 1 2IN [N 183 421 62
1{temale |chartreuse {nc 1 IIN [N 162 229 69
1|female |chartreuse {nc 1 2N |N 190 324 70
1]temale [chartreuse [nc 1 1IN IN 175 222 73
i|female [harpoon |sc 1 1|N [N 175 187 72
1[female [harpoon |sc 1 1IN [N 187 189 76
1}female |harpoon |[sc 1 2{N [N 193 290 71
1|female |harpoon |nc 1 2]Y [N 225 247 61
1{|female [harpoon |nc 1 1{N [N 167 150 73
1[temale [harpoon [nc 1 2IN'IN 190 274 68
1|{female |parquet  ]sc 1 2]Y [N 193 225 66
Tlfemale |parquet |sc 1 2[Y |N 187 161 67
1{female |parquet |nc 1 1Y [N 184 181 60
1|female [parquet [nc 1 2]Y |N 187 199 55
1|female |parquet |nc 1 1[N IN 187 195 74
1jfemale |parquet [nc 1 2[N [N 212 183 74
1|temale [blockade |[sc I I[N |IN 172 167 70
1{female |blockade |sc 1 2]Y IN 172 271 60
1|female |blockade |nc i 1IN N 162 188 78
1ltemale {blockade |nc 1 2IN [N 187 285 73
1]temale |blockade |nc 1 11Y [N 162 201 39
1]temale |blockade [nc 1 2]Y N 172 218 60
1|female |stockade |sc 1 1{N [N 175 292 73
1]temale |stockade {sc 1 ITY [N 167 296 67
1jfemale |stockade |[sc 1 21Y IN 172 247 64
1{female jstockade {nc 1 1IN [N 167 305 73
1|female |stockade [nc 1 2IN [N 190 292 73
1]temale |stockade [nc 1 1IN [N 160 288 74
1{female [antique |sc 1 2]Y [N 216 195 65
1|female [antique  [sc 1 2[Y [N 208 160 59
1|female |antique |nc 1 1Y [N 172 188 65
1i{female [antique [nc 1 2]Y [N 187 116 57
1]temale [ballet sC 1 2lY [N 181 160 69
1|temale |ballet sC 1 2iY |N 167 175 66
1[temale |ballet nc 1 1IN [N 175 218 77
1|female }ballet nc 1 2{N [N 190 222 72
1|female [ballet nc ] [IN N 162 184 73
1|female [ballet nc 1 2IN |N 155 227 74
1lfemale {bamboo  {sc 1 1Y |N 172 274 62

Note. Number refers to subject (1-10). context to stress clash (SC) versus non-clash (NC), shift (SH), pitch accent on St
(PA). Fundamental frequency (F0), duration (ms), and intensity (dB).

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Table continues.



Appendix I. Acoustic Analysis Table

104

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

NUMBER|GENDERWORD CONTEXT JPOSITION JSYLLABLE]SH |PA JFUNDAMENTAL FREQUENCY] DURATION] INTENSITY
1 |female{bamboo sC I 11Y I[N 153 220 65
1]female]bamboo sC I 2|lY |N 155 123 64
1{female{bamboo nc 1 1IN |N 172 159 63
1 }female{bamboo nc 1 2IN IN 184 290 67
1]|femalejbamboo nc 1 1[N (N 160 169 76
1|{femalejbamboo nc I 2|IN |N 162 153 76
1}femalejcafe SC 1 1}N N 172 209 67
1|femalejcafe sC 1 1Y [N 160 213 71
1|femalejcafe SC 1 2]Y IN 167 286 68
1|female|cafe nc 1 I|N |N 134 191 70
1]{female|cafe nc 1 2{N |N 193 274 70
1|femalejcafe nc I IIN [N 184 186 73
1}female|canteen SC 1 1|N [N 190 247 63
1{femalejcanteen SC i I|N IN 167 257 70
1|{female{canteen sC 1 2|N IN 183 336 73
1}femalc|canteen nc 1 I|N |N 190 282 71
1|female|canteen nc | 2iN |N 225 274 71
1|{female|canteen nc ] 1Y IN 175 205 61
1|femalejcanteen nc 1 2|Y |N 167 254 61
1|femalejcascade SC l 21Y I[N 184 159 65
1}femalejcascade sC 1 1]Y |N 193 2635 62
1 lfemalejcascade sC 1 21Y N 181 245 63
1| femalejcascade nc 1 1IN [N 180 322 70
1|female]cascade nc 1 2IN [N 200 210 68
1|femalejcascade nc I IIN IN 167 311 72
1{femalejcascade nc i 2{N (N 175 289 72
1|female]flambeau |sc 1 2]Y |N 190 155 69
1{female}jflambeau |sc 1 21Y |IN 184 203 68
1|female{flambeau |nc 1 L{N N 190 392 75
1{femalejflambeau {nc 1 2{N |N 190 320 76
1|female|flambeau {nc 1 IIN IN 190 327 73
1|female|flambean {nc l 2|N IN 184 386 73
1{femalejtaboo sC i LN |N 167 162 74
1|femalejtaboo SC 1 1IN I[N 190 200 73
1{femalejtaboo sC 1 2{N IN 181 179 70
1}femalejtaboo nc | I{N IN 201 139 75
1|femalejtaboo nc 1 2IN IN 212 166 75
1}{femalejtaboo nc i 1Y [N 184 191 68
1|femalejimpure sc 1 2|Y N 212 235 73
1{female]impure sc l 2]Y [N 172 302 67
1{femalejimpure nc 1 LIN |N 201 132 71
i |femalejimpure nc I 2|Y IN 187 377 62
1|femalefinept sc 1 TN |IN 151 87 61
1|femalejinept sc I 2|Y |N 167 99 67
1|{female]inept nc 1 1{N [N 151 54 67
1]femalefinept nc 1 2|N |N 172 315 75
1]female}inept nc 1 21Y [N 167 188 66
1]femalejthirteen sC | 2{Y [N 204 285 58
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NUMBER|GENDERIWORD CONTEXT |POSITION |SYLLABLE|SH |PA |FUNDAMENTAL FREQUENCY] DURATION | INTENSITY
1|femalefthirteen sc 1 2|Y N 190 296 55
1]femalefthirteen nc 1 I|N |N 201 253 70
1{female]thirteen nc 1 2i{N N 204 313 67
1{femalejthirtecn nc 1 1|N |N 190 171 73
1]femalejthirteen nc 1 2|IN |N 201 268 70
{]female{fourteen |sc ] 2]Y [N 208 260 65
1|female{fourteen |sc 1 2{Y [N 216 257 69
1|female{fourteen |nc 1 21Y |N 212 289 66
1ifemalejfourteen |nc 1 2|Y |N 200 198 64
1]femalejMaurice  |sc 1 1{N IN 175 231 74
1lfemale]Maurice  |sc I 1Y IN 167 218 68
1|female{Maurice |sc 1 2{Y (N 153 212 64
1|femalejMaurice |nc I 1IN |{N 175 234 74
1{femalef{Maurice |nc 1 2IN [N 225 340 74
{]femalej{Maurice |nc 1 1]N N 162 202 71
1]femaleornate sC 1 1IN |N 175 161 71
1|female|ornate SC | 2|1Y N 175 213 68
1]femalejornate nc 1 IjN [N 162 131 67
1]femalejornate nc 1 2i{N N 183 174 66
1{femalejornate nc 1 21Y IN 172 306 67
1]{femalejduct sC 1 1|N |N 167 141 76
1{femalejduet sC 1 21Y [N 184 178 68
1{female]duct nc 1 1IN |IN 184 87 78
1|female|duet nc 1 2N |N 187 216 78
1]|female|duet nc 1 1IN [N 172 159 68
1|femalejcrusade sC 1 1IN |N 190 158 74
1| femalejcrusade sC 1 1IN |N 167 142 66
1|femalefcrusade sC 1 2{N (N 172 301 71
1]|femalejcrusade nc | I{N [N 204 164 57
1ifemalejcrusade nc 1 2IN |N 212 344 62
1{female|crusade nc | 11Y IN 208 150 70
1|femalejcrusade nc 1 2{Y [N 190 299 65
1}femalejU2 sC 1 21Y N 208 204 63
1}female}U2 sC 1 21Y N 212 210 61
1{femalejU2 nc 1 1IN |N 193 166 70
{|femalejU2 nc 1 2iIN IN 208 232 71
1]female] U2 nc 1 1IN [N 187 178 69
1|femalefUN SC I 21Y [N 172 205 70
1|female|UN SC 1 2]Y |N 165 219 61
1|female{ UN nc 1 1IN |N 201 144 71
1|femalejUN nc 1 2{N [N 208 121 72
1{femalejUN nc 1 I{N [N 187 215 74
1]femalejhotel sC I I|{N [N 172 129 66
1]|femalefhotel sC i IjY N 165 140 65
1} femalejhotel sC 1 21Y IN 160 210 63
1}female}hotel nc 1 1IN |N 181 137 70
1{femalejhotcl nc 1 2{N IN 193 248 68
1}{femalejhotel nc 1 IIN [N 167 83 64
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NUMBER|GENDERJWORD CONTEXT {POSITION |SYLLABLE}SH |PA JFUNDAMENTAL FREQUENCY] DURATION| INTENSITY
1{female}Jose sc 1 1{N N 172 245 72
1]female}Jose sC 1 1[Y |N 175 195 66
1{female]Jose sC 1 2]Y |N 175 246 65
1ifemale{Jose nc 1 1IN |N 186 298 77
1]femalejJose nc 1 2IN N 184 333 75
1}femalejJose nc 1 2|Y [N 162 386 65
1 [femalc}profane sC 1 1IN N 181 204 76
1|femalejprofane sC 1 21Y |N 172 335 53
1]|female|profane nc 1 1iN |N 181 178 64
1]female]profanc nc 1 2{N |N 201 323 62
1{female|profane nc i 2]Y |N 184 363 61
1{femalejrobust sC 1 2]Y |N 181 197 66
1]{female{robust sC 1 21Y [N 178 295 64
1| female}robust nc 1 2{Y |N 183 215 59
1|femalej robust nc 1 1|N |N 172 127 68
1{femalejrobust nc 1 2|N |N 172 226 68
1]}femalejrotund sC 1 1IN |N 167 130 75
1]femalejrotund sC 1 2|Y |N 172 293 64
1]femalejrotund nc 1 2{Y IN 193 261 64
1|femalejrotund nc 1 2]Y |N 172 262 67
1{female{Chinese  |sc 1 2{Y [N 208 226 62
1{female{Chinese |sc 1 21Y N 204 261 64
1}{female{Chinese  |nc 1 2{Y N 200 210 60
1{femalejChinese |nc 1 IlY [N 200 233 64
1{femalejChinese  |nc 1 2|Y |N 175 250 62
2}femalejpreempt  [sc 1 1{N [N 190 195 66
2}femalejpreempt  |sc 1 2IN |N 190 303 70
2{femalejpreempt  |{sc 1 21Y |N 184 309 72
2|femalejpreempt  inc I 1IN |N 184 251 68
2|female{preempt _ |nc 1 2IN IN 208 260 69
2|femalejpreempt  Inc 1 1IN |N 162 185 74
2{femalejpreempt  |nc i 2IN [N 162 262 78
2}femalejrebuild sC 1 1IN [N 208 102 79
2|femalejrebuild sC 1 2|N IN 225 214 83
2)female}rebuild sC 1 1IN |N 190 177 68
2}femalejrebuild sc 1 2|N |N 190 208 70
2| femalejrebuild nc 1 21Y [N 201 336 71
2| female| rebuild nc [ IiN |N 162 154 71
2}femalejrebuild nc 1 2{N IN 162 208 73
2}female] parquet sC 1 1Y |N 190 128 71
2| female}parquet sC 1 2{Y [N 172 141 61
2]female}parquet nc l 1IN |N 184 134 75
2| femalejparquet nc 1 2|N |N 193 257 70
2| femalejparquet nc I 1IN [N 145 143 66
2jfemale}parquet nc 1 2N IN 167 330 67
2{femalejblockade |sc 1 1IN [N 167 198 74
2}femalejblockade |sc 1 21Y {N 167 217 72
2|femalejblockade |nc 1 1IN N 187 155 75

Table continues.
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NUMBER|GENDERWORD CONTEXT }POSITION [SYLLABLEJSH |PA [FUNDAMENTAL FREQUENCY] DURATION INTENSITY
2|female|blockade {nc 1 2IN IN 190 283 68
2|female|blockade |nc I 1IN (N 151 168 71
2|female}blockade |nc 1 2|IN N 153 257 70
2{femalejpontoon  |sc 1 1{N |N 187 207 72
2|femalefpontoon  |sc 1 2iN [N 245 303 79
2jfemalejpontoon  |sc 1 1IN [N 155 205 66
2|femalelpontoon  |sc 1 2iN [N 201 320 69
2{femalejpontoon  |nc | 2{Y [N 212 318 64
2|femalejpontoon  |nc 1 2]1Y |N 212 309 67
2{femalejantique sC 1 1Y [N 190 145 66
2|femalejantique sC I IjY |N 172 191 68
2|femalejantique nc 1 21Y |IN 225 258 74
2|female}antique nc I 21Y |N 155 275 67
2|femalefbaliet sc | 2{Y [N 208 159 66
2|female]ballet nc 1 21Y |IN 162 198 66
2|female}ballet nc 1 1IN |IN 180 237 79
2|female|ballet nc 1 2{N [N 190 300 74
2|femalelballet nc | 1{N [N {36 178 64
2jfemalejballet sC 1 2IN N 121 180 64
2jfemalelbamboo  |sc 1 1IN |N 181 194 73
2jfemale|lbamboo  |sc 1 2|N |IN 216 332 74
2|female|bamboo sC l 1Y |N 147 164 70
2|female]bamboo SC 1 2]Y IN 141 111 66
2}femalejbamboo nc | 1IN [N 190 176 70
2| female{bamboo nc 1 2|N IN 193 196 72
2|femalejbamboo  ]nc 1 1IN IN 151 243 68
2|female]bamboo nc { 2iN |N 162 322 67
2|female|cafe sC l 1Y IN 208 131 75
2]female]cafe sC 1 1IN |N 162 190 62
2jfemalejcafe sC 1 2IN IN 162 335 64
2{femalejcafe nc 1 1{N |N 181 184 74
2}femalejcafe nc 1 2IN [N 181 343 74
2|femalejcafe nc 1 L{N N 160 175 64
2|femalejcafe nc 1 2|{N IN 208 187 65
2|femalejcampai sC 1 1Y |N 208 231 72
2|femalejcampaign |{sc 1 1Y [N 175 164 62
2|femalejcampaign |{sc 1 2]Y |N 167 252 62
2{femalejcampaign |nc 1 1IN N 201 254 71
2|femalejcampaign |nc 1 2|N |N 187 263 65
2|femalejcampaign |nc 1 1IN |N 190 204 76
2|femalejcampaign |nc 1 2{N |IN 204 220 76
2|femalejcascade sc 1 2{Y IN 193 268 65
2|femalejcascade sC 1 1{Y N 187 286 67
2|femalejcascade sC 1 21Y IN 204 309 64
2]femalejcascade nc 1 2{Y [N 190 392 65
2]female]cascade nc 1 1|{N [N 187 300 67
2|female|cascade nc 1 2|N [N 190 313 67
2ifemalejflambeau |sc [ 2{Y [N 187 141 68
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NUMBER|GENDERIWORD CONTEXT [POSITION |SYLLABLE|SH [PA [FUNDAMENTAL FREQUENCY] DURATION{ INTENSITY
2|female}flambeau |[sc I I{N IN 167 147 67
2|femalejflambeau {sc 1 2|{N I[N 167 126 66
2|female]flambeau nc 1 1IN |N 193 326 72
2|female}flambeau {nc 1 2IN [N 193 225 70
2|femalejflambeau |nc 1 I{N |N 190 272 63
2|female}flambeau {nc 1 2N |IN 151 210 64
2|femaiejtableau sC I 1|N (N 175 156 75
2|femaleftableau sc | 2{N [N 181 304 76
2| female]tableau sC 1 1Y |N 193 222 72
2]femalejtableau SC 1 21Y [N 184 274 66
2{femalejtableau nc 1 L{N |N 172 226 71
2}femaleftableau nc 1 2IN [N 81 379 71
2|femalejtableau nc 1 I|N [N 162 176 64
2} femalejtableau ac 1 2IN |IN 167 232 65
2ifemale}impure SC 1 21Y IN 204 229 73
2}female}impure SC 1 2]Y |N 187 349 74
2)femalejimpure nc 1 2]Y IN 221 299 74
2jfemale]impure nc 1 1|N [N 190 149 68
2| female|impure nc [ 2{N IN 172 267 70
2)female}infirm sc I 2{Y IN 225 235 73
2]female}infirm SC 1 IIN IN 184 163 70
2|femalejinfirm sc 1 2iN [N 190 +40 74
2{female}infirm nc 1 2]Y N 193 438 64
2|femalejinfirm nc 1 I[N IN 190 178 63
2|female{infirm nc I 2iN (N 204 369 69
2|femalejintense sC i I{N (N 162 169 62
2{female|intense sc 1 2IN |N 225 388 68
2{female}intense SC 1 1]Y [N 172 131 63
2|female}intense sC 1 21Y |IN 175 377 64
2|femalejintense nc I 1[N |N 162 132 68
2|female|intense nc 1 2|N |N 200 425 72
2|female]intense nc 1 1IN |N 160 95 71
2|femalelintense nc 1 2IN |IN 193 335 71
2|female{technique |sc 1 2{Y N 193 171 65
2|femalejtechnique |sc 1 1IN [N 172 117 68
2| femalejtechnique |[sc ] 2|N [N 172 149 68
2|femalejtechnique |nc 1 N (N 190 187 69
2}femaleftechnique |nc l 2{N IN 212 290 68
2|femalejtechnique |nc 1 1IN |N 167 150 72
2]femaleltechnique |nc 1 2|N |N 172 218 69
2ifemalejthirteen sc 1 21Y |N 212 215 67
2|female]thirteen sC I 1Y IN 193 123 65
2|female{thirteen SC I 2}Y IN 190 312 64
2|female]thirteen nc 1 1IN IN 190 137 73
2|femalejthirteen nc 1 2{N |N 193 442 66
2|female]|thirteen nc 1 1{N [N 190 139 65
2]female]thirteen nc 1 2{N IN 193 306 64
2|female]fourteen sC 1 2]1Y (N 256 274 67

Table continues.



Appendix [. Acoustic Analysis Table

109

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

NUMBER|GENDERIWORD CONTEXT |POSITION {SYLLABLE|SH |PA | FUNDAMENTAL FREQUENCY] DURATION| INTENSITY
2|female|fourteen sC 1 21Y |IN 162 209 62
2|femalejfourteen |nc 1 21Y IN 217 297 64
2|female)fourteen nc 1 1Y |N 212 160 68
2|femalejgeorgett  |sc 1 HY IN 197 197 72
2|{female|georgett  jsc 1 21Y (N 197 277 71
2}femalejgeorgett  fsc 1 I[N N 167 176 70
2{femalefgeorgett  |sc 1 2N N 172 273 68
2}femalejgeorgett  Inc 1 2IN N 212 277 76
2jfemale{georgett  |nc 1 1{N [N 162 177 72
2{female{georgett  jnc 1 2{N N 160 348 71
2}female}georgine |sc 1 1Y |N 201 186 68
2{female}georgine |sc ! I{N |N 184 170 76
2|female]georgine  |sc L 2N N 175 287 70
2jfemale|georgine  jnc 1 1IN [N 187 163 69
2}female|georgine |nc | 2IN [N 193 315 70
2|female|georgine  |nc 1 LN N 162 164 68
2|female}georgine  jnc 1 2IN [N 167 294 68
2}femalejordeal sC l 1Y [N 184 129 71
2| femalejordeal sC 1 21Y [N 181 297 71
2{female{ordeal sc I IIN [N 153 134 70
2|female]ordeal sC 1 2|N N 160 329 72
2|female]ordeal nc I 1IN |N 181 122 72
2| femalejordeal nc l 2N IN 187 259 73
2|femalejordeal nc 1 1IN [N 141 129 63
21femalejordeal nc 1 2iN [N 145 228 66
2|femalejornate sC | 2|lY |N 190 136 66
2|femalejormate SC 1 1IN |N 151 130 69
2|femalefornate sC 1 2N |N 151 263 69
2)femalejornate nc 1 2]1Y N 193 218 67
2]femalejornate nc 1 1IN [N 145 89 64
2}femalejomate nc 1 2IN IN 147 241 67
2jfemale] U2 sC 1 2{Y N 212 i73 67
2|female| U2 sc l 11Y |N 181 96 69
2|femalejU2 SC 1 21Y IN 172 178 65
2)femalejU2 nc I 21Y [N 181 322 72
2]femalejU2 nc 1 I{N [N 175 119 71
2ifemalej U2 nc 1 2iN |N 193 419 72
2ifemaiejUN sC 1 11Y [N 256 169 68
2|female]UN SC { IlY [N 159 127 62
21female{UN sC 1 21Y [N 153 173 64
2|female]UN nc 1 21Y |N 193 131 63
2ifemalejUN nc 1 21Y [N 172 332 69
2|femalelcocaine sC 1 2|Y [N 225 252 66
2|femalejcocaine sC 1 1IN IN 187 140 67
2|female{cocaine sC 1 2N [N 191 319 61
2|female{cocaine nc 1 1{N [N 160 81 62
2{femalejcocaine nc 1 2IN IN 155 296 61
2|femalejcocaine nc 1 I[N |N 167 104 66
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NUMBER|GENDERWORD CONTEXT [POSITION |SYLLABLE|SH §PA |FUNDAMENTAL FREQUENCY] DURATION] INTENSITY
2|femalejcocaine nc I 2|N [N 200 289 67
2|female| hotel SC 1 2{Y [N 245 207 73
2|female]hotel sC 1 1IN IN 162 94 61
2|female| hotel sC I 2|N N 190 228 65
2]femalefhotel nc 1 1IN |N 172 165 76
2|femalejhotel nc 1 2IN [N 183 279 76
2|femalejhotel nc 1 1IN N 162 127 64
21female]hotel nc 1 2|N IN 212 278 638
2|femalelovert SC 1 2lY |IN 181 267 67
2|female|overt sC 1 I{N [N 155 83 73
2|femalejovert sC 1 2IN [N 162 203 75
2|female]overt nc 1 21Y |IN 184 285 65
2|femalejovert nc 1 1IN [N 151 87 75
2|femalejovert nc 1 2iIN IN 162 314 78
2{female{rosanne sC 1 2{Y IN 245 224 77
2|female|rosanne sC 1 1{N [N 160 125 638
2|female}rosanne sC 1 2IN [N 155 254 65
2|female{rosanne nc 1 1IN |N 162 151 68
21female]rosanne nc 1 2|{N [N 172 254 70
2|femalejrosanne nc I 1IN [N 155 237 65
2|female]rosanne nc | 2IN [N 181 162 68
2|female{rotund sC 1 21Y |IN 216 342 71
2|female}rotund sC 1 1[N [N 160 146 66
2|female} rotund sC | 2IN [N 187 413 63
2|female}rotund nc 1 1|N [N 167 171 65
2|female]rotund nc 1 2iIN |N 175 376 63
2|female]rotund nc 1 1Y |N 187 190 66
2|female{rotund nc I 2]1Y [N 167 384 61
2|{female{Chinese sC 1 1{Y [N 175 213 64
21female{Chinese SC i 1{Y IN 187 205 67
2|femalejChinese sC 1 21Y IN 167 190 61
2|femaleiChinese nc i I|N N 216 162 76
2|female|Chinese nc 1 L{N I[N 181 187 66
2}female|Chinese nc 1 2{N |N 175 189 63
3imale |preempt }sc 1 1{N [N 147 72 68
3|male |[preempt |sc 1 2iN [N 147 301 68
3{male |preempt |sc 1 1Y [N 160 132 65
3{male |preempt |sc 1 2]Y [N 167 217 62
3|male |preempt [nc 1 2{Y N 193 249 66
3}lmale {preempt {nc 1 1IN |N 160 117 71
3jmale |preempt nc 1 2{N [N 172 174 70
3{male |rebuild SC 1 21Y IN 175 171 69
3imale (rebuild sC 1 1IN {N 143 155 70
3]male jrebuild sc 1 2N IN 147 264 71
3jmale {rebuild nc 1 1IN [N 153 129 76
3jmale |rebuild nc 1 2{N [N 172 245 77
3|male |rebuild nc 1 1IN IN 140 184 69
3|male |rebuild nc 1 2IN [N 135 205 71
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NUMBER|GENDERWORD CONTEXT {POSITION |SYLLABLE]SH |PA |FUNDAMENTAL FREQUENCY] DURATION| INTENSITY
3imale [chartreuse |sc 1 21Y IN 186 276 65
3{male |chartreuse |sc | 1IN |N 183 304 78
3imale }chartrcuse |sc 1 2IN IN 187 383 75
3|male jchartreuse |nc 1 1IN N 151 249 71
3imale jchartreuse |nc i 2IN |N 235 377 69
3|male |chartreuse |nc 1 1IN N 187 270 78
3|male |chartreuse |nc I 2IN N 204 349 76
3{male |harpoon |sC 1 1Y IN 196 103 75
3imale |harpoon |sc 1 LIN [N 155 150 77
3jmale {harpoon |sc i 2{N [N 155 256 71
3jmale jharpoon |nc 1 2{Y [N 225 194 66
3jmale |harpoon {nc I 1]N IN 151 119 77
3|male |harpoon |nc 1 2{N N 151 268 70
3jmale |parquet sC 1 I1Y N 167 101 71
3{male |parquet sC 1 2lY N 175 170 68
3|male |parquet sC 1 1Y |N 160 8 75
3jmale |parquet nc I 1IN [N 167 160 73
3{male |parquet nc 1 2|N [N 212 179 71
3|male |parquet nc 1 1IN IN 147 121 67
3imale |parquet nc 1 2[N N 180 226 66
3|male |stockade |sc ] 1{N |N 175 136 73
3lmale |stockade |sc 1 2IN N 184 266 73
3lmale |stockade |sc 1 1IN IN 167 287 71
3|male |stockade |sc I 2IN IN 167 250 70
3|male |[stockade |nc 1 1IN [N 172 146 74
3imale |stockade |nc 1 2IN N 140 233 69
3lmale |stockade |[nc 1 1Y |IN 182 271 71
3|male |stockade |nc 1 21Y [N 169 211 67
3|male jantique sC 1 11Y [N 179 170 64
3jmale [antique sC 1 2[Y IN 185 177 64
3|male [antique sC 1 1Y [N 167 189 63
3|male |antique nc 1 2lY IN 182 271 75
3|male {antique nc 1 HY |N 149 170 72
3|male {antique nc 1 2]Y [N 175 272 71
3|male |bamboo sC 1 [IN {N 172 181 76
3{male |bamboo sc 1 2IN IN 172 174 78
3imale |bamboo sC 1 1Y IN 145 204 66
3|male {bamboo SC 1 21Y |IN 141 161 66
3lmale [bamboo nc 1 1IN |N 172 183 74
3imale {bamboo nc 1 2IN IN 175 150 75
3|male |bamboo nc 1 1IN [N 136 253 66
3{male }bamboo nc ] 2iN IN 151 210 69
3imale |cascade sC 1 1{N |N 172 244 75
3imale |cascade SC 1 2]Y |N 166 213 65
3{male |cascade nc L I[N [N 155 270 68
3lmale |cascade nc 1 2IN |N 190 190 67
3]male Jcascade nc 1 IiN IN 175 269 73
3|male }cascade nc 1 2IN [N 172 278 69
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NUMBER]GENDERWORD CONTEXT JPOSITION |SYLLABLEJSH |PA JFUNDAMENTAL FREQUENCY] DURATION| INTENSITY
3}jmale |[tableau sc I 2]Y N 175 269 75
3|male |tableau sc 1 LiN [N 187 148 71
3jmale |tableau sC 1 2IN N 162 199 73
3jmale |tableau nc 1 1IN |N 167 175 78
3|male {tableau nc 1 2|N N 172 291 78
3imale {tableau nc 1 IIN [N 172 166 71
3|male |tableau nc 1 2|N |N 172 231 72
3jmale |impure sC 1 2]Y IN 164 272 76
3|male |impure |sc 1 2]Y IN 154 263 67
3imale {impure nc 1 1IN [N 155 164 74
3{male jimpure nc I 1N IN 160 156 70
3jmale }impure nc { 2IN IN 151 257 72
3|male {inept sc 1 N [N 141 58 57
3{male }inept sc I 2|IN N 155 188 62
3imale |inept sc 1 1IN IN 121 161 61
3jmale |inept sC 1 2|IN IN 141 315 73
3[male [inept nc 1 I{N N 134 55 67
3|male jinept nc 1 2IN N 155 198 72
3|male |inept nc 1 2]Y |N 175 350 78
3}{male jinfirm sC 1 2{Y [N 145 184 66
3jmale }infirm sc 1 1N IN 151 99 67
3jmale |infirm sC 1 2IN [N 184 320 68
3|male !infirm nc 1 2IN N 190 276 69
3|male }infirm nc 1 1Y [N 140 133 66
3|male |infirm nc [ 2|Y IN 151 298 69
3}male jthirteen |sc I 2JY N 197 248 67
3jmale |thirteen |sc l 21Y IN 166 223 62
3|male [thirteen |[nc 1 1IN [N 172 111 74
3jmale |thirteen nc 1 2|N N 184 262 72
3imale |thirteen lnc 1 2]Y IN 184 265 68
3{male {fourteen |sc 1 21Y |N 185 285 66
3|male jfourteen |sc 1 HY [N 184 130 67
3|male |[fourteen |sc 1 21Y [N 193 217 66
3{male |fourteen |nc 1 1Y [N 190 119 71
3|male {fourteen |nc 1 21Y N 187 269 68
3jmale |fourteen |nc 1 2{Y |IN 176 235 64
3]male |georgine |sc I 1IN N 167 163 76
3{male |georgine [sc 1 2IN IN 175 295 74
3{male |georgine |sc 1 I[N [N 136 152 69
3jmale |georgine |sc 1 2{N |N 160 269 66
3{male jgeorgine |nc 1 1Y |N 184 184 69
3|male jgeorgine |nc I LN (N 153 151 72
3jmale |georgine |[nc 1 2N [N 175 260 70
3|male jormate sC 1 Y |N 172 117 78
3|male }ornate sC 1 2]Y IN 169 236 73
3imale [ornatc sC 1 1IN |N 145 168 71
3|male jornate sc 1 2IN [N 145 193 71
3]male Jornate nc 1 1IN |N 136 105 70
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NUMBER]GENDERWORD CONTEXT [POSITION [SYLLABLE]|SH {PA JFUNDAMENTAL FREQUENCY] DURATION{ INTENSITY
3{male [ornate nc 1 2IN [N 155 196 68
3|male jornate nc 1 I[N |N 131 106 63
3lmale Jornate nc 1 2IN |N 151 196 67
3{male |pauline' sc 1 I{N |N 153 129 71
3jmale [pauline’ sc 1 2|IN [N 190 224 69
3imale |pauline' SC 1 2|Y |IN 178 238 66
3|male |pauline' nc 1 1{N |N 151 163 73
3|male |pauline’ nc | 2IN IN 190 294 72
3{male {pauline’ c 1 L{N {N 153 210 74
3|male |pauline' nc 1 2iN [N 160 277 70
3{male (U2 sC 1 21Y IN 189 190 69
3jmale U2 SC 1 HY |N 154 93 70
3jmale [U2 sc 1 2{Y [N 161 169 70
3jmale jU2 nc 1 1IN |N 181 124 69
3|male U2 nc 1 2IN N 172 293 74
3|male [U2 nc 1 1IN |IN 147 177 74
3imale U2 nc 1 2{N IN 162 345 73
3lmale |hotel sC 1 I{N [N 187 117 72
3imale |hotel sC 1 2IN [N 216 173 77
3imale |hotel SC 1 1]Y |N 147 109 66
3{male |hotel sC { 21Y [N 137 186 67
3jmale |hotel nc 1 1IN IN 151 143 73
3jmale |hotel nc 1 2IN [N 200 162 72
3{male |hotel nc | 1|N |N 155 117 70
3|male |hotel nc I 2N [N 162 194 70
3|male jJose sC 1 1}Y [N 173 134 68
3{male |Jose sC 1 2]Y N 182 191 70
3|{male {Jose sC 1 1{Y [N 143 129 70
3{male |Jose sC 1 2]Y |N 138 196 68
3jmale |Jose nc 1 1IN [N 142 105 70
3imale |Jose nc I 2IN [N 175 245 75
3|{male {Jose nc 1 1IN |N 162 128 72
3{male |Jose nc 1 2iIN N 162 264 73
3|male |robust sC 1 I{N |N 151 166 75
3{male |robust SC 1 2|{N [N 181 255 74
3jmale |[robust sC 1 1IN |N 141 134 73
3{male |robust nc 1 1IN [N 128 110 69
3|male jrobust nc 1 2IN [N 160 268 74
3imale |robust nc 1 1Y [N 167 206 74
3|male |robust nc 1 21Y |N 154 305 73
3|male |rosanne sC 1 1Y |N 181 154 70
3imale |rosanne SC 1 21Y N 204 215 67
3imale |rosanne sC 1 1IN |IN 141 128 71
3|male |rosanne sC 1 2iIN IN 162 242 69
3|male {rosanne nc 1 1{N |N 135 144 70
3lmale |rosanne nc 1 2{N |N 167 282 71
3imale |rosanne nc 1 LiN |N 134 174 69
3|male jrosanne nc 1 2{N |IN 160 259 66

Table continues.



Appendix I. Acoustic Analysis Table

NUMBER]GENDERWORD CONTEXT |POSITION ISYLLABLE}SH }PA JFUNDAMENTAL FREQUENCY] DURATION{ INTENSITY
3|male |rotund sC 1 11Y [N 169 127 71
3imale jrotund sC 1 21Y |IN 173 216 66
3{male [rotund sC 1 2|lY IN 150 287 68
3lmale |rotund nc 1 I[N |N 136 176 69
3{male jrotund nc 1 2IN [N 172 302 67
3|male |rotund nc 1 I[N [N 151 163 68
3|male |rotund nc 1 2N [N 167 282 67
3imale |Chinese |sc 1 LjY [N 176 197 69
3|male |[Chinese {sc 1 2lY IN 188 200 66
3|male |Chinese |sc 1 1IY IN 182 292 70
3jmale {Chinesc |sc 1 21Y |N 182 239 63
3|mate }Chinese |nc 1 2lY IN 189 220 68
3lmale |Chinese |nc 1 I{Y IN 184 187 64
3jmale |Chinese |[nc 1 21Y N 189 217 64
4|female|preempt  }sc 1 2N IN 193 247 71
4|female{preempt |sc 1 1IN |N 181 229 67
4|female{preempt  |sc 1 2iN |N 167 294 64
4|femalejpreempt  |nc 1 1Y [N 208 201 68
4lfemalejpreempt  |nc 1 2{Y N 201 266 65
4|femalejprecmpt  |nc 1 2{N N 172 311 68
4{femalejcartoon SC | 2|lY |N 201 230 78
4{female{cartoon sC 1 IH{N [N 181 128 65
4|femalejcartoon SC 1 2iN [N 184 294 64
4{femalejcartoon nc 1 IIN IN 167 221 72
4| femalejcartoon nc I 2{N IN 204 250 71
4jfemalejcartoon nc I I{N [N 181 175 74
4}femalejcartoon nc | 2IN |N 208 231 71
4}female|chartreuse |sc 1 2|Y |IN 225 258 70
4| femalejchartreuse |sc 1 I{N [N 167 269 69
4tfemale|chartreuse |sc i 2IN IN 201 338 71
4)femalejchartreuse |nc 1 1IN N 153 210 72
4|female|chartreuse |nc 1 2IN N 200 296 75
4| female{chartreuse |nc { I[N [N 155 290 73
4| femalejchartreuse |nc I 2IN [N 187 412 75
4/female{harpoon  |sc 1 2{Y |N 225 265 67
4]female{harpoon  |sc 1 1{Y [N 167 169 71
4jfemale{harpoon  |{sc 1 2{Y N 167 317 67
4}femalejharpoon  |nc 1 2{Y |N 235 214 65
4|femalejharpoon  |nc 1 1}Y IN 170 137 62
4|femalejharpoon  |nc 1 21Y |N 170 289 61
4ifemale{parquet sC 1 2IN N 225 174 64
4}femalejparquet sC 1 2lY |IN 181 176 59
4| female]parquet nc 1 1{Y |N 216 147 73
4] femal et nc 1 21Y [N 208 231 68
4|female|parquet nc 1 1Y N 193 168 76
4} female}parquet nc 1 2{Y IN 201 263 72
4{femalejblockade |sc 1 1[Y I[N 172 183 63
4|female|blockade |sc I 1IN IN 162 243 72
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NUMBER|GENDERWORD CONTEXT JPOSITION |SYLLABLE}SH |PA |FUNDAMENTAL FREQUENCY] DURATION| INTENSITY
4|female{blockade Isc 1 2[N [N 160 329 70
4lfemalejblockade |nc 1 21Y [N 201 243 62
4}female]blockade |nc 1 1IN |N 167 193 68
4|female]blockade |nc 1 2IN N 200 374 69
4}femaie|pontoon  Isc I 2|N [N 245 295 74
4{femalejpontoon  |sc 1 1Y N 187 186 71
4|femalejpontoon  |sc { 21Y |N 196 309 66
4}femalejpontoon  |nc i 2Y [N 201 280 78
4|female{pontoon _ |nc 1 2{Y [N 204 307 64
4{female|stockade |sc 1 21Y IN 225 175 63
4lfemalcistockade |sc 1 21Y |N 167 249 60
4}femalejstockade |nc 1 1IN |N 184 293 76
4|femalejstockade |nc 1 2IN IN 208 301 73
4|female|stockade {nc 1 I{N |N 167 298 69
4}femalejantique sC 1 2{Y |N 256 192 69
4|femalejantique sc 1 2]lY |N 190 193 68
4|female{antique nc 1 11Y [N 178 166 64
4}female{antique nc 1 2N N 193 216 68
4}female}bamboo SC I 2{Y |N 212 182 78
4|female{bamboo sC 1 I]Y [N 175 232 65
4}female}bamboo nc 1 2IN |N 190 212 74
4{femalejbamboo nc 1 2]Y IN 170 184 78
4{female|cafe SC 1 2|IN IN 183 306 72
4|femalejcafe sC 1 IIN |N 172 199 72
4|femalejcafe SC [ 2{N [N 190 314 73
4ifemalejcafe nc 1 21Y |N 208 380 69
4| femalejcafe nc I 21Y [N 175 185 75
4{female|campaign |sc 1 2{Y {N 208 366 69
4lfemalejcampaign |sc I 1IN IN 187 134 69
4|female{campaign |sc 1 2|{N [N 190 287 66
4|femalejcampaign |nc 1 2|Y IN 204 257 69
4|femalejcampaign |nc 1 2{Y |N 190 210 74
4|femalejcanteen sC 1 21Y |N 201 275 61
4|femalejcanteen sc 1 1{N |N 172 224 74
4/femalejcantcen sC 1 2IN [N 172 306 73
4|femalejcanteen nc | 2IN N 245 189 74
4|female|canteen nc 1 1{N |N 181 224 70
4| femalejcantecen nc 1 2IN IN 183 277 69
4{female|cascade SC [ 2]Y IN 201 214 79
4{femalejcascade SC 1 1{Y |N 193 319 61
4|femalejcascade sc 1 2{Y [N 201 260 62
4{female}cascade nc I 21Y IN 216 135 67
4|female|cascade nc I IIN N 135 335 61
4|femalejcascade nc 1 2iN |IN 135 339 60
4|female]flambeau |sc 1 IjY IN 190 293 74
4]female|flambeau |sc 1 1Y |N 162 229 62
4}female}flambeau |sc I 21Y N 160 140 63
4|female}flambean |nc 1 1|N IN 172 230 71
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NUMBER]GENDERIWORD CONTEXT |POSITION |SYLLABLE|SH |PA JFUNDAMENTAL FREQUENCY] DURATION] INTENSITY
4lfemale|flambeau {nc | 2{N [N 181 182 75
4{female}flambeau |nc 1 2IN |IN 164 169 72
4}femalejtaboo sC 1 2lY IN 201 201 69
4{femalejtaboo sC 1 1IN |N 173 96 71
4{femalejtaboo sC 1 2N N 181 195 72
4| femaleftaboo nc 1 1IN |N 190 135 70
4} femalcjtaboo nc 1 2|N [N 193 111 72
4|femalejtaboo nc 1 IIN |N 193 94 68
4}female|taboo nc 1 2IN |N 172 115 69
4ifemaleftableau SC I 2lY N 193 160 63
4]femaleftableau sC 1 1Y IN 187 238 71
4{femalejtableau sC 1 21Y [N 181 197 69
4femaleftableau nc I 21Y [N 172 221 81
4|femaleftableau nc 1 1IN |N 172 208 69
41femaleftableau nc 1 2IN N 167 283 70
4}femalefimpure sC I 2(Y [N 230 212 80
4|femalejimpure sC 1 21Y |N 181 228 78
4} female}impure nc I 2N IN 225 340 76
4}{female{impure nc I 1{Y [N 167 183 76
4|female}impure nc i 2|Y [N 181 293 77
4]female}infirm sc 1 1IN IN 167 108 64
4{female}infirm sC 1 2IN [N 204 258 73
4}female|infirm sC 1 2lY [N 191 236 64
4)female}infirm nc 1 1IN {N 187 158 69
4lfemalelinfirm nc 1 2|{N |N 216 463 69
4female}infirm nc 1 1IN IN 167 89 68
4lfemale|infirm nc 1 2IN N 172 354 69
4}femalelfestoon sC 1 21Y IN 201 271 72
4|female}festoon sC 1 1IN [N 181 191 67
4|femalejfestoon sC 1 2|{N |N 172 286 69
4|female]festoon nc 1 21Y N 225 189 76
4ifemalejfestoon nc 1 2]Y N 172 241 68
4|femalejthirtcen sC 1 21Y |IN 201 261 62
4{femalefthirteen sC 1 1Y [N 193 156 72
4)female]thirteen sC 1 2|Y IN 200 289 70
4ifemalefthirteen nc | 21Y |N 208 422 69
4}female|thirteen nc 1 2IN |N 190 321 69
4|femalejfourteen {sc 1 1Y [N 190 164 78
4)femalejfourteen  |sc I 2]Y |N 186 218 60
4{femaleffourteen |nc 1 2|Y |N 225 203 63
4]female{fourteen  |nc 1 1IN |N 184 155 67
4{female{fourteen |nc 1 2IN IN 212 281 67
4|femalejgeorgine  |sc 1 1IN N 172 163 73
4|femalejgeorgine {sc 1 2IN |N 187 347 72
4|femalejgeorgine  |sc 1 2]Y N 162 331 65
4|female|georgine |nc 1 L{IN |N 167 149 72
4|femalejgeorgine  |nc 1 2IN |N 175 314 73
4|femalejgeorgine |nc l LN N 167 192 71
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NUMBER]GENDERWORD CONTEXT JPOSITION |SYLLABLEJSH |PA |FUNDAMENTAL FREQUENCY| DURATION{ INTENSITY
4|female]georgine |nc 1 2|N N 167 325 69
4|female}ordeal SC 1 2]Y |N 204 201 68
4|femalejordeal sC 1 21Y N 172 237 79
4|femalejordeal nc l 21Y [N 181 231 71
4]femalejordeal nc 1 1N |N 160 179 75
4|female]ordeal nc 1 2IN |IN 167 332 76
4|femalelomnate sc 1 21Y |N 193 154 69
4|femalejornate sc 1 21Y |N 162 316 75
4{femalejornate nc 1 1JN |N 155 86 68
4|femalejornate nc | 2IN |N 167 373 72
4lfemalejornate nc 1 I{N |N 160 142 68
4| femalejornate nc 1 2|N |N 162 290 70
4| female] pauline’' sC 1 2IN N 201 213 72
4{femalejpauline’ sC l 1{Y |IN 208 167 72
4}female|pauline’  |sc 1 2]Y |N 181 246 66
4}female|pauline’ nc l 1IN [N 172 152 74
4| femalejpauline’ nc 1 2{N [N 184 241 72
4]femalejpauline’ nc l 1[N |N 186 249 72
4] female|pauline’' nc 1 2{N N 184 407 70
4|femalejcrusade SC 1 21Y [N 212 383 82
4|femalejcrusade SC [ I{N [N 172 70 66
4| femalejcrusade sC 1 2{N [N 175 292 71
4]femalejcrusade nc 1 21Y IN 178 201 64
4|femalejcrusade nc I 1IN N 187 192 51
4|female|crusade nc 1 2IN IN 173 293 71
4} female{ U2 SC i LY [N 204 141 64
4|femalej U2 sc 1 2|]Y IN 235 145 62
4]femalej U2 sC 1 1{Y [N 181 120 77
4lfemale{ U2 sC I 21Y [N 172 219 79
4{female{ U2 nc I 2]Y |N 225 189 64
4]femalej U2 nc 1 [|N |N 167 261 70
4}femalej U2 nc 1 2|IN |N 190 228 72
4|female] UN sC 1 1IN [N 167 180 73
4} femalejUN sC l 2{N |N 187 219 71
4|female]UN sC l 21Y IN 181 211 64
4|femalej UN nc | 2]Y IN 201 119 62
4|female]UN nc 1 2|1Y IN 170 179 61
4|female{cocaine sC 1 I{N [N 193 107 68
41female}cocaine sC 1 2|IN |N 212 279 69
4|female{cocaine sC 1 1IN |N 190 74 69
4}female|cocaine sC 1 2{N N 201 315 69
4|female|cocainc nc 1 1Y |N 208 53 64
41female|cocaine nc 1 21Y |N 225 225 63
4|{female{cocaine nc I I[N [N 181 93 65
4|female|cocaine nc 1 2IN |N 190 271 67
4|femalef hotel sC 1 2{Y [N 187 165 60
41femalej hotel sC 1 1{N [N 181 88 71
4|femalef hotel SC I 2N [N 186 214 71

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Table continues.



Appendix [. Acoustic Analysis Table

118

NUMBER]GENDERWORD CONTEXT [POSITION JSYLLABLEJSH |PA |FUNDAMENTAL FREQUENCY] DURATION] INTENSITY
4|female]hotel nc 1 21Y [N 200 215 71
4|female| hotel nc 1 1IN |N 155 121 69
4|female] hotel nc 1 2IN |N 175 207 69
4|female{Josc sC I 1IN (N 208 123 66
4{female{Jose sC 1 2{N (N 204 209 68
4|female}Jose sC 1 21Y |N 167 181 63
4|female] Jose nc 1 I|N |N 167 200 65
4|female|Jose nc 1 2IN [N 190 269 68
4|female|Jose nc 1 1IN [N 175 191 71
4|female|Jose nc 1 2IN [N 167 218 72
4|femalejovert sC 1 21Y N 204 235 67
4lfemale]overt sC 1 1IN |IN 147 100 68
4lfemale]overt sC | 2IN [N 162 214 70
4{femalejovert nc 1 21Y |N 201 153 ()
4|female|overt nc 1 I|N [N 162 114 71
4|femalejovert nc 1 2IN [N 153 207 72
4|femalej robust sC | 1]Y IN 175 148 71
4!female} robust sC 1 1|N IN 162 160 70
4|female] robust sC 1 2IN IN 167 354 72
41female| robust nc I 21Y |N 201 252 68
4|female} robust nc | 1IN |N 146 134 69
4|femalelrobust nc 1 2IN IN 167 376 74
4|female|rosanne sC 1 1Y |N 181 244 66
4|female|rosanne sC I [|N |N 190 175 66
4lfemale|rosanne sC 1 2IN [N 184 245 65
4{femalejrosanne nc 1 1IN |N 153 133 71
4|female{rosanne nc 1 2IN [N 162 215 70
4|femalejrosanne nc 1 I|N [N 167 166 70
4]female{rosanne nc 1 2IN N 160 300 68
1|femalejcartoon sC i 21Y |Y 172 311 67
1{femalejchartreuse |sc 1 1Y {Y 190 243 67
1}jfemalejchartreuse [nc 1 2IN |Y 187 334 70
1|female|harpoon_ |sc 1 2IN Y 212 325 72
i|{femalejharpoon  |nc 1 1Y }Y 204 262 66
1{female{parquet sC 1 1{Y |Y 190 171 62
1|female} parquet sC 1 1Y |Y 190 166 72
1|female{blockade |[sc [ 2IN Y 193 328 70
1lfemalelblockade |sc I 1Y |Y 160 218 60
1}female|stockade |sc 1 2IN|Y 204 208 74
1|{female|stockade |nc 1 2IN|Y 204 265 74
1|femalejantique sC L 1Y |Y 190 201 66
1ifemalejantique sC [ IY|Y 197 133 58
1{femalefantique nc 1 2lY {Y 189 187 65
1}femalefantique nc I Y Y 167 131 57
11femalejballet sC 1 1Y |Y 160 250 69
1|female|ballet sC 1 1Y |Y 162 198 63
1|femalejbamboo SC 1 2lY |Y 193 123 61
1]|femalejcafe SC 1 2IN Y 183 272 67
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NUMBER|GENDERWORD CONTEXT |POSITION |SYLLABLE|SH |PA |JFUNDAMENTAL FREQUENCY] DURATION| INTENSITY
1}{femalejcafe nc 1 2IN |Y 172 281 74
1]femalejcanteen sC 1 2IN |Y 190 325 63
1|female{cascade SC 1 1Y |Y 184 253 66
1{female|flambeau |sc I 1Y |Y 181 294 68
1|female|/flambeau |sc 1 1{Y |Y 189 305 65
1|femalejtaboo SC 1 2IN Y 183 151 74
1{femaleftaboo nc i 21Y |Y 204 137 65
1{femalejimpure SC 1 1{Y |Y 212 160 70
1|femalejimpure sC 1 1Y |Y 172 140 66
1}female}impure nc 1 2IN |Y 212 245 73
1jfemale}limpure nc i HY |Y 187 211 63
1]female] inept sC | 2iIN |Y 167 211 73
1| female{inept SC I 1Y |Y 172 175 65
1}female|inept nc 1 HY |Y 172 228 65
1{femalefthirteen SC 1 1Y |Y 208 145 63
1|female]thirteen sC 1 1Y |Y 193 231 63
1{femalejfourteen |sc 1 1Y |Y 212 159 75
1}female}fourteen |sc 1 1Y |Y 204 171 70
1{female}fourteen {nc 1 1{Y |Y 216 233 73
1}femalejfourteen |nc I 1Y |Y 200 120 64
1lfemale]Maurice |sc t 2IN |Y 212 299 74
1{female]Maurice |nc 1 2iIN (Y 167 230 71
1 {femalefornate SC 1 2IN Y 184 207 71
1|femalejornate SC I 1Y Y 172 171 68
1]femalejornate nc 1 1Y Y 175 122 67
1|{femaleduet SC 1 2iIN Y 190 218 76
1{female}duet SC 1 1Y |Y 187 159 68
1]femalelduet nc 1 2IN |Y 172 208 70
1|femalejcrusade sc I 2IN |Y 212 336 77
1{femalej U2 SC 1 1Y |Y 201 176 63
1lfemale{ U2 sc 1 1Y |Y 200 192 61
1|female} U2 nc 1 2IN |Y 193 248 72
1|female|]UN SC 1 1Y |Y 200 137 69
1{female]UN SC 1 1Y |Y 172 179 63
1|female]UN nc 1 2IN |Y 201 233 73
1{femalej hotel SC 1 2IN 1Y 190 218 64
1}female{ hotel nc I 2IN |Y 187 233 63
1]female}Jose sC l 2N |Y 187 278 75
1{female|Jose nc 1 1Y Y 172 215 69
1{female{profane SC 1 2IN (Y 187 366 75
1|femalejprofane sC 1 1Y |Y 181 152 59
1}female]profane nc 1 1Y |Y 184 192 67
1}female| robust sC I 1|lY |Y 187 170 69
1}female{ robust sC 1 1Y |Y 181 133 64
1|{female| robust nc 1 1Y |Y 201 219 59
1{female{rotund sC 1 2i{N |Y 187 263 69
1|{female{rotund sC 1 1Y |Y 175 171 70
1}femalejrotund nc 1 11Y |Y 197 169 69
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NUMBER|GENDERWORD CONTEXT [POSITION [SYLLABLE]SH {PA [FUNDAMENTAL FREQUENCY] DURATION] INTENSITY
1{female]rotund nc l 1Y |Y 172 212 71
1|femalefChinese  {sc 1 1Y |Y 201 220 60
1|female|{Chinese sC i 1Y |Y 193 282 67
1{female{Chinese nc 1 HY |Y 193 229 66
2|femalejpreempt  |sc I 1Y |Y 204 220 72
2} female| rebuild nc 1 1Y Y 201 176 69
2|female|parquet sc 1 2lY |Y 190 133 66
2|femalejparquet sC 1 1Y JY 170 81 63
2|female|blockade |sc I 2IN |Y 190 355 69
2)female}blockade |sc i 1Y |Y 175 183 72
2|femalejpontoon  |nc 1 HY |y 225 271 71
2}female}pontoon nc 1 1Y |Y 216 239 69
2|femalejantique sc 1 1Y |Y 245 222 70
2)femalejantique sC 1 2]Y jY 187 223 69
2}femalejantique nc 1 Y |Y 208 231 74
2}femalejantique nc 1 1Y |Y 153 212 75
2}female]ballet sC 1 1Y |y 190 216 68
2|female]ballet sC i 1Y |Y 160 231 71
2| femalejcafe sC L 2lY |Y 190 216 68
2|femalejcampaign |sc i 2iY |Y 240 227 70
2]female]cascade sC 1 1Y |Y 212 303 70
2]/female|cascade nc 1 1Y |Y 201 349 71
2|female}flambeau |sc 1 1Y |Y 190 244 68
2}female}impure sC l 1Y |Y 240 140 75
2|femalefimpure sC 1 1lY |Y 201 175 71
2jfemalejimpure nc 1 HY IY 221 165 75
2|female}infirm sC 1 1Y |Y 245 200 76
2|female{infirm nc 1 1Y |Y 263 191 71
2}femalejtechnique |sc 1 1Y |[Y 212 191 67
2|femalejthirteen SC 1 1Y |Y 216 136 71
2|female|fourteen  |sc [ 1Y |Y 256 148 72
2{femalejfourteen |sc 1 1Y |Y 167 152 63
2|femaief{fourteen |nc I 1Y |Y 212 145 66
2|female{fourteen |nc 1 2{Y |Y 225 223 64
2{femalejgeorgett  nc 1 1IN |Y 193 170 74
2|femalelgeorgine  |sc 1 2{Y |Y 225 293 66
2{female|ornate sC 1 HY |Y 172 172 79
2|femalejornate nc I 1Y |Y 190 149 72
2|femalel U2 sc I 1{Y |Y 212 174 68
2|female| U2 nc 1 Y |Y 2435 166 73
2{femalejUN sC 1 2iY |Y 212 220 66
2|female| UN nc I 1Y |'Y 193 148 66
2|female|UN nc 1 1Y |Y 160 185 71
2|femalejcocaine sC 1 IjY |Y 216 124 72
2|female]hotel sC 1 1Y |Y 217 135 74
2|femalefovert sC 1 1Y |Y 204 176 70
2}femalejovert nc 1 1Y |Y 181 154 65
2|femalejrosanne SC 1 HyY |y 225 189 77
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NUMBER|GENDERIWORD CONTEXT |POSITION [SYLLABLE|SH |PA JFUNDAMENTAL FREQUENCY] DURATION | INTENSITY
2|femalefrotund sC 1 1Y |Y 225 173 74
2|femalejChinese  |sc l 2lY |Y 184 184 60
2)female]Chinese  {nc 1 2IN |Y 225 180 75
3jmale |preempt {nc 1 11Y |Y 196 103 69
3|male |rebuild sc 1 1Y |Y 170 136 66
3jmale [chartreuse |sc 1 HY 1Y 170 266 68
3{male |harpoon |sc 1 2|Y {Y 212 239 68
3|male |harpoon |nc 1 HY |Y 190 76 72
3{male {parquet sC 1 21Y |Y 167 170 69
3|male {antique sc 1 2{Y Y 172 202 65
3jmale jantique nc 1 1Y |Y 172 154 76
3{male |cascade sC 1 2N |Y 175 191 72
3{male {cascade SC 1 1Y |Y 172 274 69
3jmale |tableau sC i Y |Y 181 181 75
3{male {impure sc 1 1Y |Y 167 143 73
3{male {impure sC 1 1Y |Y 162 146 65
3|male |impure nc 1 2IN Y 175 276 75
3|male |inept nc ! 1{Y |Y 187 122 80
3]male Jinfirm SC 1 1Y |Y 179 152 66
3|male |infirm nc l 1IN jY 175 135 69
3|male |thirteen sC l 1Y Y 204 102 70
3|{male (thirteen sC I HY (Y 169 116 66
3|male {thirteen nc 1 Hy |y 186 121 72
3|male |fourteen |sc [ 11Y |Y 188 94 70
3jmale [fourteen |nc 1 1Y |Y 186 90 67
3|male |georgine |nc 1 2lY |Y 193 247 63
3Jmale jpauline' sc l 1Y JY 175 127 70
3{male |U2 sC I 1Y Y 188 174 69
3{male |robust SC 1 2{N |Y 167 260 76
3|male |rotund SC I 1Y |Y 156 141 73
3|male |Chinese |nc L 1Y |Y 191 184 70
4|femalejpreempt  |sc 1 1IN |Y 193 216 70
4|female{preempt  |nc | [IN Y 181 120 71
4|femalejcartoon sc 1 1{Y {Y 193 202 82
4{female|chartreuse jsc 1 1Y |Y 172 238 73
4)|femalelharpoon  |sc 1 1Y |Y 208 118 73
4|femalejharpoon  |nc 1 1Y }Y 187 202 67
4{female|parquet sc 1 N Y 200 168 68
4|female}parquet sC 1 HY |Y 187 139 62
4|femalejblockade |sc 1 2lY |Y 204 196 54
4}femalejblockade [nc | HY |Y 175 205 67
4|femalejpontoon  |sc 1 IIN Y 200 209 75
4|female|pontoon  jnc 1 1Y |Y 201 256 80
4{femalejpontoon  |nc i Y |Y 197 257 68
4|female{stockade |sc 1 1Y |Y 204 129 68
4|female|stockade  |sc 1 1Y |Y 167 143 65
4ifemalejstockade {nc 1 2N 1Y 167 323 68
4]femalejantique SC 1 HY |Y 200 165 69
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4]female|antique sC 1 HY |y 193 221 68
4}femalejantique nc 1 2{Y |Y 251 146 64
4{femalejantique nc 1 1IN |Y 160 126 66
4|female}bamboo sC 1 1lY |Y 193 220 78
4lfemale{bamboo sC 1 2|1Y |Y 172 46 60
4|femalejbamboo nc 1 IIN|Y 167 i61 71
4|female{bamboo nc I 1Y Y 208 293 80
4|femalejcafe sC 1 1IN |Y 172 214 71
4|female|cafe nc 1 1lY |Y 204 193 69
4|femalejcafe nc 1 1Y |Y 190 224 76
4}femalejcampaign |sc 1 1Y |Y 201 258 71
41femalejcampaign |nc 1 1Y |Y 212 230 70
4ifemalejcampaign [nc 1 1Y |Y 225 247 80
4i{female|canteen sC I 1Y |Y 216 172 62
4]female|canteen nc 1 1IN Y 187 131 69
4|femalejcascade sC 1 1Y |Y 190 286 80
4{female|cascade nc 1 1{Y |Y 225 291 66
4lfemalejflambeau |sc I 2|1Y |Y 212 162 75
4]female|flambeau |nc 1 IIN|Y 162 265 68
4lfemale|taboo sC 1 1lY |Y 201 221 70
4|{female}tableau SC 1 HY |Y 201 192 64
4}female|tableau nc 1 1Y |Y 208 250 80
4|female]impure sC 1 HY 1Y 235 149 79
4|female{impure SC 1 1Y |Y 184 159 78
4|female|impure nc 1 1IN |Y 190 122 74
4|female|infirm sC | 1lY |Y 201 192 63
4|female}festoon sC 1 1Y |Y 190 227 77
4|female|festoon nc i IY |Y 212 172 78
41lfemale|festoon nc 1 1Y |Y 193 157 64
4|female|thirtcen SC 1 Y |Y 175 119 63
4|femalefthirteen nc 1 1Y |Y 201 137 71
4|female|thirteen nc 1 IIN]Y 190 133 71
4|female|fourteen |sc | 21Y |Y 212 250 78
4|femaleffourteen  |sc 1 1Y |Y 190 142 64
4{femalelfourteen |nc l 1lY |Y 201 129 66
4|female{georgine |sc l LY Y 181 207 66
4ifemale{ordeal sC 1 1Y |Y 221 219 68
4|femalejordeal sc 1 1Y |Y 172 279 80
4|female|ordeal nc 1 1Y |Y 181 193 72
4{femalejornate sC 1 1Y |Y 187 148 68
4|femalejornate sC 1 LY |Y 172 177 77
4|female{pauline’ SC I IIN|Y 181 175 76
4|female{crusade sC 1 1{Y |Y 275 66 80
4{female|crusade nc 1 1lY |Y 225 99 63
4|female}U2 nc 1 1Y |Y 240 225 65
4|female] UN sC 1 1Y |Y 181 229 64
4{female]UN nc 1 1Y |Y 190 179 61
4|female]UN nc 1 1{Y |Y 175 180 63
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4| female| hotel sC 1 1Y |Y 201 165 63
4|female| hotel nc 1 1Y |Y 187 144 72
4|femalejJose sc 1 1Y |Y 178 168 62
4lfemalefovert scC 1 1Y |Y 208 146 67
4}femalelovert nc i Y |Y 181 132 68
4|femalejrobust sC 1 2{Y |Y 190 333 72
4| female| robust nc 1 1Y |Y 187 136 69
4|female{rosanne sC 1 21Y Y 204 225 65
4|femalejChinese  |sc 2 2]Y {N 190 214 76
4)femalejChinese SC 2 2]Y IN 187 184 61
4|female{Chinese |nc 2 2{Y |N 190 208 68
4]femalejChinese nc 2 21Y |IN 175 219 59
5{male |rebuild sC 2 1Y IN 102 166 65
S5jmale {rebuild SC 2 2{Y IN 110 213 66
S|male |rebuild sC 2 1|]Y [N 121 190 73
S5|male {rebuild SC 2 21Y [N 109 250 71
S{male |[rebuild nc 2 2i{N [N 141 197 76
S5|male |rebuild nc 2 1[N |N 104 244 65
S|male |rebuild nc 2 2IN |N 93 248 65
S5{male |ballet sc 2 LIiN |N 105 213 66
5|male {ballet sC 2 2IN |N 117 230 66
S|male {ballet sC 2 1{Y |N 99 219 65
Simale [ballet nc 2 21Y IN 95 177 65
S|male |ballet nc 2 1{N [N 98 224 66
S5lmale |baliet nc 2 2IN [N 106 289 69
S5|male [ballet nc 2 I|N [N 98 215 71
S|male |ballet sC 2 2IN |N 93 266 70
5|male |cafe SC 2 21Y N 128 227 68
5|male {cafe sC 2 I1|N [N 98 174 65
5|male |cafe sC 2 2IN [N 107 339 65
S|male |cafe nc 2 I{N [N 101 175 71
Simale |cafe nc 2 Z2IN N 107 312 73
5|male |cafe nc 2 1{N [N 106 183 65
S|male |cafe nc 2 2{N |N 107 301 65
5{male [cantcen sC 2 1N (N 120 183 64
S|male |canteen sC 2 2[N [N 141 274 68
S|male |cantecn SC 2 HY [N 103 280 67
5imale |canteen sC 2 2]Y [N 121 300 68
Simaie |canteen nc 2 IIN |N 115 160 66
Simale |canteen nc 2 2|{N [N 128 272 68
S5{male |[canteen nc 2 1|N |N 94 121 60
S|male [canteen nc 2 2IN [N 93 272 59
S{male }impure SC 2 1Y [N 131 193 65
S5|male |impure sC 2 2|Y [N 125 229 66
S5{male |impure sC 2 1{Y |N 110 121 62
5|male |impure sC 2 2]Y N 107 237 61
S{male |impure nc 2 LIN IN 105 169 65
Sjmale }impure nc 2 2IN [N 114 314 70
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S|male {impure nc 2 1IN N 99 128 61
S5{male |impure nc 2 2|N [N 105 289 65
5)male }infirm sc 2 1JN |N 91 96 60
S{male |infirm sC 2 2IN [N 134 305 69
S}male |infirm SC 2 1IN [N 101 95 69
S|male |infirm SC 2 2IN [N 117 299 74
5|male |infirm nc 2 2|lY IN 131 293 67
5!male |infirm nc 2 I{N N 98 80 62
S|male |infirm nc 2 2IN |N 105 318 64
S|male {festoon SC 2 1Y IN 126 187 73
5|male jfestoon sC 2 21Y |N 153 237 71
S}male ]festoon SC 2 IIN [N 98 234 64
Simale |festoon SC 2 2IN [N 100 289 60
5imale [festoon nc 2 1IN N 120 182 70
S5imale |festoon nc 2 2|N [N 128 253 70
Sjmale |festoon nc 2 I1{N |N 108 270 66
S{male {festoon nc 2 2{N [N 107 245 67
5|male [thirteen SC 2 2]1Y [N 128 257 69
5|male |thirteen SC 2 21Y IN 115 195 65
5|male {thirteen nc 2 21Y |IN 110 251 65
5]male |thirtecn nc 2 21Y |IN 104 266 66
S|male |[fourteen |sc 2 2]Y [N 131 278 65
Simale [fourteen |sc 2 1Y [N 128 116 72
5|male [fourteen |sc 2 2|Y [N 128 202 71
5{male |fourteen |nc 2 1Y |N 140 102 73
S5imale {fourteen |nc 2 2{Y [N 135 251 71
5)male ifourtecen |nc 2 21Y |IN 141 279 65
S{male jomate SC 2 1N [N 102 102 64
5|male |ornate SC 2 2{N |IN 121 193 68
S5{male [ornate SC 2 1Y |IN 115 172 71
S{male |ornate SC 2 21Y [N 103 233 67
Simale |omate nc 2 LIN |IN 90 43 62
S{male |ornate nc 2 2{N IN 101 176 65
S{male }omnate nc 2 I{N |IN 97 155 70
S|male jomnate nc 2 2{N |N 110 196 72
S{male |U2 sC 2 2[N |N 141 241 72
S5imale U2 sc 2 21Y |N 116 190 68
S|male |U2 nc 2 1N [N 135 150 77
Si{male U2 nc 2 2IN |N 143 233 76
S{male {U2 nc 2 1IN [N 102 138 70
S|male (U2 nc 2 2N [N 114 390 75
S5|male {UN sC 2 Y (N 121 144 72
Sjmale [UN sC 2 21Y [N 116 197 71
5imale |UN sC 2 LY |IN 94 207 68
S5|male |UN sc 2 21Y |N 93 215 67
Sjmale jUN nc 2 2iIN [N 126 135 68
S{male {UN nc 2 LiN |IN 338 145 63
5|male |UN nc 2 2|N [N 90 204 64
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5|male |robust sc 2 2]Y [N 121 211 74
S5jmale }robust sC 2 I{N |N 102 82 63
5|male {robust sc 2 2IN [N 172 301 68
5lmale |robust nc 2 1N [N 102 122 65
5{male }robust nc 2 2IN |IN 111 265 69
5|male |robust nc 2 1IN [N 111 108 60
5|male |robust nc 2 2IN |N 115 364 65
S|male |Chinese [sc 2 [N |N 116 220 72
S|male |Chinese |sc 2 1}Y IN 104 233 64
5|male |Chinese |sc 2 21Y IN 88 197 64
S|male |Chinese |nc 2 1Y [N 134 190 68
5{male |Chinese |nc 2 2lY IN 125 183 70
5{male |Chinese |nc 2 IIN N 100 239 64
5/male |Chinese |nc 2 2IN |N 97 251 63
6jmale |harpoon |sc 2 1IN |N 101 323 74
6|male |harpoon |{sc 2 2{N [N 124 307 75
6{male {harpoon |sc 2 1}Y [N 100 232 71
6/male [harpoon |sc 2 2{Y [N 100 284 65
6jmale |harpoon jnc 2 [IN N 101 173 75
6/male }harpoon {nc 2 2{N N 128 314 76
6|male |harpoon |nc 2 [N [N 98 265 72
6{male |harpoon |nc 2 2|N [N 99 376 66
6/male {parquet sc 2 11Y |N 114 226 81
6|male |{parquet sC 2 2|lY [N 106 219 78
6| male |parquet sc 2 1IN IN 98 186 74
6/male |parquet sc 2 2{N |IN 104 212 70
6|male |parquet nc 2 1Y [N 108 173 72
6|male |parquet ne 2 2|lY [N 117 205 71
6|male |parquet nec 2 1IN [N 102 273 75
6/ male {parquet nc 2 2{N N 105 356 71
6|male |blockade |sc 2 1Y N 107 169 75
6imale |blockade |sc 2 2]Y |N 107 310 75
6{male |blockade |sc 2 1IN |N 100 205 76
6|male |blockade |sc 2 2{N [N 97 272 73
6{male |blockade |nc 2 LIN [N 101 191 69
6{male {blockade |nc 2 2N |N 102 288 74
6|male [blockade jnc 2 LIN IN 94 185 73
6jmale [blockade Inc 2 2IN {N 101 299 73
6{male |pontoon |[sc 2 1Y IN 101 222 70
6|male |[pontoon |[sc 2 21Y N 114 284 70
6jmale |pontoon |sc 2 2lY IN 102 312 67
6{male |pontoon [nc 2 1IN IN 102 156 73
6{male {pontoon |nc 2 2|IN IN 115 326 73
6jmale |pontoon {nc 2 IJN N 104 239 72
6{male |pontoon |nc 2 2IN [N 109 344 73
6jmale |stockade |sc 2 I1Y IN 116 299 70
6{male |stockade |sc 2 2{Y (N 107 256 70
6imale |stockade [sc 2 1IN IN 97 330 74

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Table continues.



Appendix . Acoustic Analysis Table

126

NUMBER|GENDERWORD CONTEXT {POSITION |SYLLABLE]SH {PA JFUNDAMENTAL FREQUENCY} DURATION| INTENSITY
6/male |stockade |{sc 2 2N N 99 286 75
6jmale |stockade |nc 2 1IN N 116 340 76
6|male |stockade }nc 2 2N [N 116 366 75
6/male |stockade |nc 2 1IN |IN 93 316 72
6jmale |stockade |nc 2 2IN |N 98 307 68
6|male |bayonne |sc 2 Y [N 106 194 68
6/male |bayonne |{sc 2 2lY N 102 226 67
6{maie |bayonne }sc 2 1IN N 97 182 75
6lmale |bavonne Isc 2 2IN [N 97 274 73
6|male |bayonne Inc 2 [IN N 150 171 78
6{male |bayonne |nc 2 2N IN 128 298 74
6|male |bayonne inc 2 1IN IN 93 194 71
6{male [bayonne [nc 2 2|N [N 97 342 70
6|male {antique sC 2 1Y |N 120 240 69
6/male }antique SC 2 2}Y IN 121 207 70
6|male Jantique sC 2 11Y IN 110 229 65
6|male |antique sc 2 2}Y |N 98 205 67
6|male |antique nc 2 1N IN 106 244 71
6/male |antique nc 2 2|N [N 108 125 71
6|male [antique nc 2 2{Y (N 106 173 64
6/male }ballet sc 2 1IN N Il 178 67
6/male {ballet sC 2 2|N N 111 309 73
6|male |ballet nc 2 2]lY [N 99 173 68
6/male |ballet nc 2 1IN |N 117 208 73
6{male |ballet nc 2 2N |N 115 358 75
6/male iballet nc 2 1IN |N 97 223 72
6imale (ballet sc 2 2{N N 100 209 72
6lmale jcampaign {sc 2 2]Y [N 106 289 67
6jmale |campaign |}sc 2 1IN |N 93 259 70
6{male [campaign }sc 2 2|N [N 98 330 66
6|male jcampaign |nc 2 1Y [N 111 268 77
6/male [campaign |nc 2 1IN [N 97 264 71
6{male {campaign |nc 2 2|N |N 100 358 72
6|male {cascade sC 2 1IN |N 121 314 76
6/male |cascadc sC 2 2N [N 121 266 76
6/male |cascade sc 2 1Y |N 208 352 70
6lmale |cascade sC 2 2|Y N 114 295 71
6/male jcascade nc 2 2|Y [N 108 194 78
6/male |cascade nc 2 I[IN [N 106 376 75
6|male {cascade nc 2 2{N |N 106 351 75
6/male |flambeau {sc 2 1Y [N 106 380 75
6|male |flambeau |sc 2 2IY [N 102 191 76
6/male |flambeau |sc 2 1Y |[N 110 348 68
6/male {flambeau |sc 2 2{Y |N 91 183 71
6|male |[flambeau |nc 2 1IN |N 102 274 70
6{male |flambeau |nc 2 2{N |N 114 205 75
6jmale |{flambeau |nc 2 1IN IN 99 303 74
6{male |flambeau [nc 2 2|N |N 94 422 76
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6)male }taboo sC 2 [IN [N 98 154 75
6|male |taboo sC 2 2IN IN 115 181 74
6jmale [taboo sc 2 1Y N 95 171 74
6{male [taboo sC 2 2|Y |N 93 246 72
6jmale jtaboo nc 2 1IN |N 100 151 76
6|male {taboo nc 2 2{N |N 126 154 79
6{male [taboo nc 2 [{N IN 106 173 73
6jmale jtaboo nc 2 2IN |N 110 156 74
6/male |impure SC 2 1}JY N 111 147 73
5|male |impure sC 2 2]Y N 11 308 75
6jmale |impure SC 2 21Y N 101 319 73
6|malc {impure nc 2 HY N 131 156 78
6|male |impure nc 2 1IN [N 121 128 71
6{male |impure nc 2 2|N N 111 348 72
6{male |inept sC 2 2]Y IN 124 131 70
6jmale |inept sc 2 1IN [N 86 105 70
6|male jinept sC 2 2(N [N 98 332 73
6/male |inept nc 2 1IN IN 100 129 70
6/male |[inept nc 2 I|N [N 86 109 66
6|male |inept nc 2 2N [N 90 120 70
6|male [infirm sC 2 I[N |N 106 85 70
6|male |infirm sC 2 2{N [N 129 463 71
6{male |infirm sc 2 1Y IN 147 206 66
6|male |infirm sC 2 21Y IN 120 407 67
6/male |infirm nc 2 I{N N 98 156 68
6{male |infirm nc 2 2IN [N 111 337 71
6|male linfirm nc 2 2{Y IN 110 136 75
6/male |festoon sC 2 11Y [N 116 338 79
6|male |festoon sC 2 2]Y |N 116 340 78
6|male |festoon sc 2 LN IN 99 337 72
6imale |festoon sC 2 2|N N 100 304 68
6/male |festoon nc 2 1IN IN 97 245 74
6jmale |festoon nc 2 2N |IN 129 304 75
6{male |festoon nc 2 1IN [N 98 276 73
6|male |{festoon nc 2 2IN [N 111 282 73
6{male jtechnique |sc 2 2[Y [N 124 169 70
€/male |jtechnique |{sc 2 1IN N 104 136 75
6jmale [technique |sc 2 2{N N 112 198 75
6|male itechnique |nc 2 1IN |N 120 149 72
6/male jtechnique |nc 2 2N IN 120 262 73
6{male |technique |nc 2 1IN [N 110 153 71
6/male |[thirteen sc 2 2]Y [N 120 284 66
6/male {thirteen sc 2 11Y IN 103 151 30
6]male [thirteen nc 2 1IN N 110 241 75
6imale |thirteen nc 2 2IN IN 117 314 70
6{male |[thirteen nc 2 1IN |N 105 165 77
6|male jthirteen nc 2 2IN [N 114 418 71
6{male {fourteen |sc 2 21Y |N 120 333 70
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6imale jfourteen |sc 2 21Y [N [01 276 77
6{male |fourteen nc 2 IJY IN 124 284 71
6lmale |fourteen |nc 2 2]Y N 115 298 69
6|male (fourtcen |nc 2 2]Y |IN 103 272 76
6|/male jornate SC 2 1{Y |N 124 132 74
6|{male ]ornate SC 2 2]1Y IN 108 181 73
6|{male {ornate sC 2 21Y |IN 100 226 77
6{male |ornate nc 2 21Y N 111 146 66
6|/male |omate nc 2 2|Y IN 103 362 75
6/male |pauline’ sC 2 1Y IN 108 310 80
6{male |pauline’ sC 2 2|Y |N 106 268 76
6{malc |pauline’ [sc 2 HY [N 95 238 64
6{male |pauline' SC 2 2fY [N 90 280 62
6jmale |pauline' nc 2 LN |N 101 212 72
6/male |pauline’ nc 2 2N IN 121 287 75
6|male |pauline' nc 2 1|N {N 95 253 73
6|male |pauline' nc 2 2|N [N 98 298 72
6lmale |U2 sC 2 1Y |N 110 122 80
6lmale |U2 SC 2 2|]Y N 108 203 80
6lmale |U2 sC 2 1Y |IN 102 177 76
6{male (U2 SC 2 2|Y [N 105 250 74
6|male |U2 nc 2 1IN |N 105 221 75
6lmale U2 nc 2 1IN |IN 88 134 73
6|male {U2 nc 2 2IN |N 120 419 78
6{male |UN sc 2 1Y [N 115 158 81
6{male |UN sc 2 21Y IN 110 262 76
6|male |UN SC 2 1Y [N 99 194 69
6imale |UN sC 2 2iY IN 98 225 67
6jmale |UN nc 2 2{Y [N 121 126 71
6/male |UN nc 2 2]Y [N 106 220 73
6{male |cocaine sC 2 11Y IN 117 173 69
6lmale |cocaine sC 2 21Y |N 114 264 68
6|/male |cocaine sC 2 1IN |N 99 366 74
6|male |cocaine 2 2IN [N 99 783 72
6{male jcocaine nc 2 1IN [N 99 161 72
6]male |cocaine nc 2 2IN N 109 319 72
6|male |cocaine nc 2 IIN IN 105 172 73
6{male |cocaine nc 2 2IN |IN 105 292 70
6jmale |hotel sc 2 2lY IN 100 262 69
6imale |hotel sC 2 1Y [N 101 154 73
6|/male |hotel SC 2 2{Y IN 101 235 71
6|male |hotel nc 2 21Y [N 102 239 70
6|/male |hotel nc 2 1IN IN 104 172 73
6jmale |hotel nc 2 2i{N N 99 263 72
6{male |Jose SC 2 1IN N 124 146 74
6jmale |Jose sC 2 2IN [N 115 196 77
6|male |Jose sC 2 1Y |IN 98 175 66
6|/malc |}Jose sC 2 2]1Y N 97 272 68
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6{male |Jose nc 2 1{N N 100 164 77
6lmale |Jose nc 2 2IN N 98 328 77
6|male |Jose nc 2 1iN |N 98 245 75
6lmale |Josc nc 2 2IN IN 95 304 75
6{male {overt SC 2 2]1Y IN 114 281 78
6lmale |overt sC 2 1{N [N 98 193 74
6|lmale (overt sC 2 2IN [N 95 354 74
6|male {overt nc 2 21Y IN 105 302 75
6|male |overt nc 2 1IN IN 107 230 73
6|/male |overt nc 2 2IN IN 91 292 74
6|male |robust SC 2 11Y IN 106 132 75
6|male |robust SC 2 2]Y [N 104 210 74
6|male [robust sc 2 2|Y [N 103 307 60
6{male |robust nc 2 1IN [N 98 177 75
6{malc {robust nc 2 2IN |N 116 330 78
6{male [robust nc 2 1[N N 98 175 70
6{male |robust nc 2 2IN [N 101 337 75
6|male |rotund sc 2 2]Y IN 106 465 67
6|male |rotund sC 2 1IN |N 84 162 74
6|male |rotund sC 2 2IN IN 104 453 73
6{male |rotund nc 2 [IN |IN 101 233 73
6|male |rotund nc 2 2|N |N 115 379 70
6|male |rotund nc 2 1IN |IN 81 148 67
6|male [rotund nc 2 2IN [N 82 204 64
6}male |Chinese sC 2 1{1Y [N 121 231 77
6{male [Chinese |sc 2 2jY [N 117 278 77
6|{male {Chinese SC 2 1{Y [N 110 237 69
6{male {Chinese sC 2 2{Y IN 102 240 67
6|{male |Chinese nc 2 21Y IN 113 308 69
6|male |Chinese nc 2 1IN |N 109 245 69
6)male |Chinese |nc 2 2IN IN 107 309 70
7}femalejpreempt  |sc 2 LN [N 240 183 68
7|femalejpreempt  |sc 2 2|N N 235 207 68
7|female|preempt _ [sc 2 1Y [N 147 184 63
7ifemale|preempt  |sc 2 2{Y [N 135 286 60
7|female|preempt  |nc 2 1IN [N 204 137 64
7|femalejpreempt  |nc 2 2IN IN 225 207 64
7{femalejpreempt  |nc 2 LN [N 151 172 64
7|femalejpreempt  {nc 2 2IN IN 145 233 64
7|femalej rebuild sC 2 11Y [N 182 178 73
7{female| rebuild sC 2 2|Y IN 143 262 79
7|female| rebuild sC 2 I{N IN 187 137 66
7| female| rebuild sC 2 2{N IN 151 232 67
7}female} rebuild nc 2 I|N |N 201 126 69
7| femalejrebuild nc 2 2IN [N 201 233 72
7{femalejrebuild nc 2 1IN |N 208 130 63
7{femalej rebuild nc 2 2{N (N 141 209 67
7|female|chartreuse |sc 2 1IN |N 175 226 65
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7|female{chartreuse {sc 2 2IN [N 201 276 66
7{female|chartreuse {sc 2 1Y [N 156 265 70
7}female]chartreuse |sc 2 2|Y N 152 319 71
7|femalejchartreusc |nc 2 1IN [N 172 161 66
7ifemale|chartreuse |nc 2 2IN |N 216 346 66
7|femalejchartreuse [nc 2 1{N |N 159 247 64
7|femalejchartreuse |nc 2 2iIN [N 225 287 65
7|female] parquet SC 2 21Y |N 137 200 70
7]femalejparquet sC 2 1N IN 141 193 64
7|femalejparquet SC 2 2{N IN 143 232 62
7}female} parquet nc 2 L{N N 234 173 69
7{female] et nc 2 2IN IN 240 198 67
7} female} parquet nc 2 LIN N 153 184 61
7| female] parquet nc 2 2IN N 162 327 61
7|female|pontoon  |sc 2 1IN [N 151 194 62
7{female|pontoon  |sc 2 2IN [N 200 363 61
7|female|pontoon  {sc 2 1{N |N 190 219 65
7|femalejpontoon  |sc 2 2[N [N 212 307 66
7{femalejpontoon  {nc 2 2IY IN 172 247 69
7|femalejpontoon  {nc 2 1IN N 175 259 62
7|female{pontoon  |nc 2 2|N |N 183 360 60
7|female|stockade  |sc 2 21Y N 256 158 71
7{femalejstockade Isc 2 1IN [N 151 246 69
7|female]stockade |sc 2 2IN N 172 276 65
7}female]stockade [nc 2 1IN IN 184 246 70
7|femalejstockade {nc 2 2{N |N 193 166 65
7|femalejstockade |nc 2 1IN IN 151 272 63
7|female{stockade |nc 2 2|N IN 140 290 60
7|femalejantique SC 2 2{Y [N 250 173 75
7] femalejantique SC 2 1IN |IN 147 144 64
7|femalejantique sc 2 2{N N 204 344 62
7|female}antique nc 2 2iY N 232 139 69
7| femalejantique nc 2 1IN IN 153 126 63
7|femalejantique nc 2 2IN IN 155 276 63
7}female{bamboo sC 2 1{N |N 187 139 70
7|femalejbamboo SC 2 2IN IN 216 134 70
7} female]bamboo sC 2 1Y |N 169 207 74
7}femalejbamboo nc 2 1IN IN 199 219 78
7} female{bamboo nc 2 1IN IN 151 165 66
7{female{bamboo nc 2 2IN [N 151 176 65
7lfemale|cascade sC 2 2]Y |N 192 235 75
7|female]cascade SC 2 1Y I{N 167 325 68
7|femaliejcascade sC 2 2{Y N 175 317 67
7|femalejcascade nc 2 2]1Y IN 152 157 71
7|female{cascade nc 2 1IN [N 145 281 63
7ifemale|cascade nc 2 2iIN |IN 153 330 64
7|female{flambeau |[sc 2 1{Y [N 165 220 71
7{female|flambeau |sc 2 2lY [N 161 167 72
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7lfemale|flambeau  |sc 2 2|Y N 155 185 72
7lfemale|flambeau |[nc 2 1IN [N 212 229 67
7|female}flambeau |nc 2 2IN [N 134 187 65
7{female{flambeau |nc 2 [IN [N 155 241 67
7{femalejflambeau  |nc 2 2|IN |N 151 162 67
7| femaleftaboo SC 2 2]Y IN 245 219 74
7]female{taboo sC 2 1IN |N 162 190 65
7femaleltaboo sC 2 2IN |N 172 192 66
7|female|taboo nc 2 2|1Y IN 290 234 66
7|femalejtaboo nc 2 1IN |N 162 177 65
7|femalejtaboo nc 2 2IN N 187 156 67
7|female|tableau SC 2 11Y IN 169 221 76
7fcmale|tableau sC 2 2]Y |N 145 230 72
7|femalejtableau sC 2 I[IN [N 153 202 65
7|femaleltableau SC 2 2IN |IN 162 216 67
7|femaleftableau nc 2 I{N IN 172 193 67
7]femaleftablcau nc 2 2IN N 181 244 67
7|femalejtableau nc 2 I[IN |N 155 175 62
7|female{tableau nc 2 2IN N 151 187 63
7} female|impure sC 2 1tY [N 189 208 72
7| female|impure sC 2 2]Y N 164 236 67
7|female|impure sC 2 IIN |N 162 251 63
7|femalejimpure SC 2 2IN N 162 170 66
7|female}impure nc 2 IIN IN 180 163 62
7|femalejimpure nc 2 2|N |N 234 346 64
7|femalejimpure nc 2 N |N 167 296 65
7|female|impure nc 2 2IN [N 172 167 66
7|femalejinept sC 2 1IN IN 134 65 67
71femalejinept SC 2 2|IN N 147 233 64
7|femalelinept sC 2 2lY N 124 191 70
7|female]inept nc 2 I[N [N 141 104 63
7|female]inept nc 2 2IN [N 155 295 60
71female|inept nc 2 2]Y IN 159 219 71
7{female|thirteen SC 2 2]Y (N 213 329 70
7|femalejthirteen sC 2 21Y N 196 298 76
71female|thirteen nc 2 1IN [N 160 186 69
7|femalefthirteen nc 2 2|IN |N 190 287 67
7|femalejthirteen nc 2 [N IN 151 153 69
7{femalejthirteen nc 2 2|IN N 172 228 65
7lfemalejfourtcen |sc 2 2]1Y [N 189 359 68
7|femalejfourteen [sc 2 1HY IN 192 148 71
7{female{fourteen |sc 2 21Y (N 200 226 71
7|female|fourteen |nc 2 1Y [N 245 253 80
7{femalejfourteen |nc 2 21Y I[N 277 349 77
7lfemalejfourteen  |nc 2 1Y |N 178 196 76
7|female|{fourteen |nc 2 21Y IN 179 219 73
7|female|georgett  |sc 2 1IY [N 196 203 73
7|female|georgett  |sc 2 2{Y [N 181 239 70
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7ifemale|georgett  |sc 2 I1{N [N 167 225 66
7|femalejgeorgett  jsc 2 2{N IN 162 284 66
7|femalefgeorgett  Inc 2 IIN |N 167 269 69
7{female|georgett  |nc 2 2{N |N 172 208 69
7ifemalejgeorgett  |nc 2 1IN IN 140 167 60
7|femalejgeorgett  Inc 2 2N |N 167 276 60
71female{pauline’ sC 2 1IN |N 193 191 71
7{female|pauline’ SC 2 2iN [N 200 327 68
7|femalejpauline’ sc 2 2|Y |N 179 239 72
7{female]pauline’ nc 2 1{N {N 225 217 71
7}female{ paunline’ nc 2 2N N 282 259 69
7| femalejpauline’ nc 2 1IN [N 151 253 63
7{female|pauline’ nc 2 2IN |N 151 311 60
7{female|duet sC 2 2|Y IN 182 114 76
7| female|duet SC 2 1IN |{N 193 110 61
71female|duet SC 2 2IN N 204 193 60
7|female|duet nc 2 I|N |N 187 143 65
7|female|duet nc 2 2IN [N 190 133 68
7{female|duet nc 2 1IN [N 155 126 66
7| female]duet nc 2 2IN [N 147 147 68
7|femalejlunette SC 2 1IN |IN 147 135 60
7|female}lunette sC 2 2IN [N 172 174 63
7|female}lunette SC 2 1IN IN 151 159 61
7|female}lunette sC 2 2i{N [N 162 129 62
7|femaleflunette nc 2 I{Y [N 208 162 75
7|femaielunette nc 2 21Y [N 179 265 72
7|female}lunctte nc 2 IIN [N 167 155 66
7|female}lunette nc 2 2|IN [N 180 153 65
7{femalejU2 sC 2 1Y |N 200 124 73
7|femalej U2 SC 2 21Y |N 182 225 72
7|femalej U2 sC 2 IlY |IN 179 125 72
7{female{ U2 SC 2 21Y [N 161 229 71
7|female]U2 nc 2 21Y IN 181 293 71
7|femalejU2 nc 2 I{N |N 167 131 72
7]femalej U2 nc 2 2N N 196 226 75
7|female} UN SC 2 21Y |IN 233 196 73
7|femalejUN SC 2 1IN |N 162 155 67
7|femalejUN SC 2 2{N |N 172 154 69
7|female] UN nc 2 21Y {N 278 69 74
7|female]UN nc 2 I{N [N 153 163 61
7|femalejUN nc 2 2IN |N 167 238 59
7|femalejcocaine SC 2 21Y [N 200 245 74
7|femalejcocaine SC 2 I[N [N 167 162 62
7|femalejcocaine sC 2 2IN IN 216 339 63
7ifemale|cocaine nc 2 1{N |N 180 153 67
71female|cocaine nc 2 2IN IN 239 303 67
7|female|cocaine nc 2 1IN |N 184 144 65
7|female|cocaine nc 2 2iIN [N 212 270 67
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7|femaleovert SC 2 I|N IN 184 138 72
7}femalejovert SC 2 2IN [N 220 169 70
7|femalejovert sC 2 1N |N 151 136 69
7}female]overt sc 2 2IN |N 151 180 65
7|female]overt nc 2 21Y IN 189 270 75
7ifemale]overt nc 2 1IN IN 162 138 67
7{female{overt nc 2 2IN IN 162 262 64
7| femalejrobust SC 2 2lY [N 170 277 69
7| female| robust sC 2 2{Y [N {64 316 69
7|female|robust nc 2 1IN |N 167 196 72
7|femalejrobust nc 2 2{N IN 181 321 74
7| femalei robust nc 2 1IN IN 153 137 63
7|femalej robust nc 2 2|N [N 145 318 62
7} femalejrosanne sC 2 I{N |N 186 177 67
7ifemale|rosanne SC 2 2IN N 172 345 66
7{female{rosanne sC 2 1Y N 152 246 76
7]femalejrosanne sc 2 2{Y I[N 143 401 70
7}female]rosanne nc 2 I|N [N 282 159 65
7}femalelrosanne nc 2 2IN N 256 177 67
7}femalejrosanne nc 2 1|N |N 155 172 68
7|female]rosanne nc 2 2|IN IN 167 278 65
7|female|Chinese |sc 2 2|Y N 212 206 74
7|female|Chinese |sc 2 1Y IN 189 241 70
7)femalejChinese  |sC 2 2]Y IN 188 202 66
7{femalejChinese |nc 2 11Y N 192 205 72
7}femalejChinese  |nc 2 2]Y |N 196 194 72
7|female]Chinese  |nc 2 1Y [N 181 230 73
7{femalc{Chinese  |nc 2 2}Y [N 192 212 73
8jmale |blockade |sc 2 21Y N 162 208 79
8|male |blockade |sc 2 1Y [N 140 137 78
8|male |blockade |sc 2 2)Y IN 135 212 72
8|male |blockade |nc 2 I{N [N 143 159 71
8|malc |blockade |nc 2 2IN [N 153 182 70
8|male |blockade |nc 2 1IN IN 131 169 71
8lmale |blockade |nc 2 2IN N 143 210 70
8|male |pontoon {sc 2 1IN IN 172 235 82
8|male |pontoon  |sc 2 2|N N 181 261 80
8imale ntoon  |sc 2 1IN [N 151 180 68
8|male atoon |nc 2 1IN N 151 234 71
8|male |pontoon |nc 2 2IN |N 167 271 70
8|male ntoon |nc 2 1]Y |N 162 221 77
8imale ntoon nc 2 21Y [N 172 243 79
8imale |stockade |[sc 2 21Y [N 143 198 76
8|male {stockade |[sc 2 I[|N [N 135 229 67
8lmale |stockade |sc 2 2IN IN 141 206 67
8|male |stockade |nc 2 1|N [N 113 271 64
8|male |stockade |[nc 2 2IN [N 141 264 69
8lmale |[stockade |nc 2 1{N N 141 133 69
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NUMBER|GENDERWORD CONTEXT [POSITION |SYLLABLEJSH {PA |FUNDAMENTAL FREQUENCY] DURATION | INTENSITY
8imale |stockade |nc 2 2IN [N 145 275 67
8}male |bayonne |sc 2 1{N |N 136 316 69
8|male |bavonne 2 2IN N 140 117 67
8imalc |bayonne 2 1Y N 131 149 77
8|male jbayonne |sc 2 21Y |IN 128 165 75
8|male jbayonne |nc 2 1IN [N 121 133 71
8lmale |bayonne nc 2 2IN N 126 342 70
8|male |bavonne |nc 2 1IN |N 108 121 64
8lmale |bavonne |nc 2 2IN |N 117 243 66
8|male |antique sC 2 1}Y |N 175 178 80
8|male jantique sC 2 2lY N 180 193 78
8jmale lantique sC 2 IIN |N 143 168 70
8|male |antique sC 2 2IN N 184 209 69
8|male lantique nc 2 1IN |N 162 109 72
8ymale [antique nc 2 2{N |N 212 122 72
8lmale |antique nc 2 I|{N |N 151 119 67
8]male jantique nc 2 2IN N 155 207 66
8}male |bamboo sC 2 1]Y [N 172 178 79
8imale |[bamboo sc 2 1|N [N 125 212 71
8imale |bamboo sC 2 2IN IN 128 126 72
8]male }bamboo nc 2 1IN |N 147 121 69
8{male |bamboo nc 2 2IN IN 172 247 71
8{male |bamboc nc 2 1|N |N 135 214 73
8]male [bamboo nc 2 2i{N |IN 135 196 73
8{male |impure sC 2 1Y |N 204 127 82
8}male |impure sC 2 2]Y IN 184 256 80
8|male |impure sC 2 11Y N 153 122 73
8|male |impure nc 2 IIN [N 181 160 73
8{male |impure nc 2 1IN IN 123 94 67
8|male impure nc 2 2{N [N 121 150 66
8{male |inept SC 2 I{N [N 167 122 66
8jmale |inept sC 2 2IN [N 162 230 70
8|jmale |inept sC 2 1Y |N 162 162 76
8lmale |inept nc 2 1IN |N 141 100 68
8{male jinept nc 2 2{N |N 141 225 70
8|male |inept nc 2 2]1Y |N 151 251 73
8)male |infirm SC 2 1Y {N 175 149 75
8imale |infirm sC 2 2]Y |N 172 213 76
8lmale |infirm sC 2 1HY [N 193 186 76
8|male |infirm sC 2 21Y [N 172 331 74
8imale |infirm nc 2 1Y IN 172 154 76
8imale |infirm nc 2 21Y [N 153 276 75
8|male linfirm nc 2 2]1Y N 145 205 75
8|male |festoon sc 2 1Y (N 216 221 76
8|male |festoon sC 2 2|Y |N 172 233 73
8{male |festoon sC 2 1|N [N 155 198 67
8{male |festoon sC 2 2|N N 172 302 70
8jmale |[festoon nc 2 I{N [N 172 212 73
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8|male |festoon nc 2 2|N [N 190 195 70
8|male |festoon nc 2 1IN [N 131 210 62
8imale |festoon nc 2 2IN IN 180 254 68
8{male {thirteen sC 2 1Y {N 172 144 80
8imale |thirteen SC 2 2|Y |N 172 261 75
8]male |thirteen SC 2 1Y [N 153 117 79
8{male |thirteen sC 2 2]Y IN 147 231 78
8{male |thirteen nc 2 1IN |N 155 137 68
8|male |thirteen nc 2 2|IN |N 162 178 67
8|male |thirteen nc 2 1IN |N 141 149 68
8{male |{thirteen nc 2 2IN (N 141 296 66
8|male |fourteen |sc 2 21Y N 190 190 80
8imale |fourteen |sc 2 1]Y |N 166 158 74
8lmale |[fourteen |nc 2 1Y [N 172 138 78
8|male jfourteen nc 2 21Y |N 162 248 76
8{male |fourteen |[nc 2 21Y |N 162 214 77
8|male |georgett SC 2 1Y |N 140 177 78
8lmale |georgett Isc 2 2]Y [N 131 193 79
8|male |georgett |sc 2 1IN |N 126 148 71
8|male {georgett |sc 2 2i{N |IN 134 237 73
8|male |georgett |nc 2 LIN N 151 255 75
8/male |georgett |nc 2 2IN IN 155 177 74
8|male |georgett nc 2 1IN [N 141 153 75
8{male |georgett |nc 2 2|IN |N 140 239 75
8|male |ordeal sC 2 21Y N 167 185 78
8{male |ordeal sC 2 I[N |N 141 100 68
8jmale [ordeal sC 2 2i{N N 131 329 71
8imale Jordeal nc 2 1|N |N 160 117 73
8imale |ordeal nc 2 2IN |IN 167 184 75
8lmale }ordeal nc 2 I{N [N 141 120 70
8lmale |ordeal nc 2 2{N [N 131 199 70
8{male |pauline’ sC 2 1IiN |N 147 202 73
8|male |pauline' sC 2 2|IN |N 151 235 73
8{male uline’ SC 2 1|Y |IN 143 194 76
8/male jpaulinc' SC 2 21Y |N 147 258 73
8lmale uline' nc 2 1IN |N 153 183 70
8imale |pauline’' nc 2 2IN N 172 203 68
8{male |pauline’ nc 2 1|N |N 143 222 71
8|male |pauline' nc 2 2|N [N 145 26 67
8|male [hotel sC 2 1N {N 208 64 67
8|male |hotel SC 2 2|IN N 204 160 71
8lmale |hotel sC 2 1IN |N 131 66 74
8{male [hotel SC 2 2|IN IN 126 195 74
8|male |hotel nc 2 1{Y [N 131 102 75
8jmale |hotel nc 2 21Y IN 131 194 74
8lmale |hotel nc 2 1IN [N 147 113 60
8|male |hotel nc 2 2IN N 167 159 61
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8|male [rosanne sC 2 1Y N 141 278 79
8imale {rosanne sC 2 21Y N 143 321 76
8|male }rosanne SC 2 [IN [N 134 199 73
8imale |rosanne sC 2 2N |N 134 257 70
8]male jrosanne nc 2 1IN IN 134 180 68
8|male |rosanne nc 2 2IN |IN 147 255 68
8|male |rosanne nc 2 IIN [N 143 130 67
8|male |rosanne nc 2 2IN |IN 153 274 68
8|male |rotund SC 2 1IN |N 141 129 74
8jmalc |rotund sC 2 2IN IN 162 230 70
8{male |rotund SC 2 1{Y N 136 115 75
8}male |rotund SC 2 2]Y |N 136 272 72
8|male |rotund nc 2 2]Y [N 151 196 74
8imale |rotund nc 2 1IN N 128 130 72
8|male |rotund nc 2 2IN IN 136 267 70
8|male |Chinese |{sc 2 11Y [N 167 164 78
8|male |Chinese |sc 2 2{Y N 160 204 76
8]male |Chinese |sc 2 HY IN 153 212 76
8|{male {Chinese |sc 2 2{Y {N 153 188 76
8{male |Chinese |nc 2 IIN N 162 199 70
8lmale |Chinese nc 2 2IN N 162 227 71
8|male |[Chinese |nc 2 I[IN [N 136 194 68
8|male |Chinese |nc 2 2IN N 145 199 68
9|male |rebuild sC 2 1Y |IN 115 144 77
9imale |rebuild sC 2 1{N |N 103 184 68
9imale |rebuild sC 2 2{N [N i16 212 71
9lmale jrebuild nc 2 [IN |N 94 143 67
9|male |{rebuild nc 2 2N N 100 212 71
9|male |rcbuild nc 2 1IN IN 101 166 67
9lmale |rebuild nc 2 2IN IN 102 177 70
Slmale |parquet sC 2 2]Y IN 147 191 73
9|male |parquet sC 2 1IN |N 97 108 63
9{male |parquet sC 2 2IN IN 104 192 63
9{male |parquet nc 2 1N |IN 141 178 67
9]male |parquet nc 2 2|IN N 147 204 66
9{male |parquet nc 2 1IN |N 99 181 65
9{male |parquet nc 2 2IN IN 131 247 65
9|male |blockade |sc 2 11Y |N 115 229 77
Simale |blockade |sc 2 2]Y IN 109 213 77
9{male |blockade |sc 2 1IN [N 86 174 66
9fmale |blockade |sc 2 2|N [N 120 287 66
S|lmale |blockade |[nc 2 H{N N 94 165 67
9]male |{blockade |nc 2 2N |N 116 309 64
9{male ]blockade |nc 2 1IN |N 95 170 71
9|male |blockade |nc 2 2IN [N 116 154 70
9imale |stockade |sc 2 11Y |IN 108 180 75
9|male |stockade |{sc 2 1{N [N 97 260 66
9imale |stockade |sc 2 2N [N 116 286 65
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9lmale |[stockade jnc 2 1Y IN 103 88 72
9|male |stockade i{nc 2 21Y IN 125 299 71
9|male |stockade |nc 2 1IN [N 109 267 67
9{male |stockade |nc 2 2IN IN 121 260 70
S9imale |ballet sC 2 1Y [N 104 218 74
9imale |ballet sC 2 1IN [N 98 166 65
9imale |ballet nc 2 2IN IN 103 173 67
9{male |ballet nc 2 11Y [N 93 192 73
9imale |[ballet nc 2 2i{Y [N 108 220 74
9imale |ballet nc 2 I{N |N 98 175 65
9{male {ballct sC 2 2iN |N 105 174 66
9{male |[cafe sC 2 1IN [N 104 190 66
9lmale |cafe sC 2 2i{N |N 151 247 70
9imale jcafe SC 2 11Y [N 110 172 68
9lmale |cafe sC 2 2]Y IN 97 235 70
9|male |cafe nc 2 IIN |N 100 179 64
9|male |cafe nc 2 2IN IN 110 217 70
9imale |cafe nc 2 1IN N 98 166 60
9imale |cafe nc 2 2IN |N 95 308 61
9imale |cascade sC 2 1IN |N 90 268 62
9imale |cascade sC 2 2IN N 109 237 66
9|male jcascade sc 2 1IN |N 110 258 68
9|male |cascade sC 2 2{N [N 116 210 68
9imale |cascade nc 2 2{Y |N 120 157 75
9imale |cascade nc 2 1IN [N 109 289 63
9|male jcascade nc 2 2IN [N 106 236 66
9imale {flambeau |sc 2 1Y |N 108 341 69
9{male {flambeau |[sc 2 I{N |N 98 213 62
9imale |flambeau |sc 2 2IN {N 95 170 67
9{male |flambcau |nc 2 1IN |N 78 307 62
9|male |flambeau {nc 2 2IN |N 107 231 70
9|male |flambeau |nc 2 1IN |N 102 273 61
9{male |flambeau |nc 2 2IN IN 109 211 63
9]male |tableau sC 2 I|N |N 114 200 61
9{male |tablcau sC 2 2IN |N 131 335 69
9lmale jtableau sC 2 11Y IN 111 321 78
9Imale jtableau sC 2 2|Y |IN 101 321 78
9|{male |tableau nc 2 1Y IN 116 231 71
9imale |tableau nc 2 2iY |N 116 254 73
9/male jtableau nc 2 1IN |N 107 205 61
9|male |tableau nc 2 2IN IN 109 258 69
9{male |impure SC 2 1IN [N 86 38 62
9jmale |impure sC 2 2|N IN 125 277 67
9|male {impure sC 2 2|Y {N 168 285 74
9imale |impure nc 2 1IN |[N 94 153 65
9{male |impure nc 2 2{N IN 128 351 69
9{male |[impure nc 2 1IN [N 98 99 61
9|male |impure nc 2 2IN IN 102 246 66
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NUMBER|GENDERWORD CONTEXT |POSITION |SYLLABLE|SH {PA {FUNDAMENTAL FREQUENCY] DURATION| INTENSITY
9imale [infirm SC 2 2|1Y N 118 198 69
9jmale {infirm sC 2 1IN {N 98 284 60
9|male }infirm SC 2 2IN N 103 87 63
9imale |[infirm nc 2 I1|{N IN 94 108 64
9i{male {infirm nc 2 2{N [N 125 353 66
9lmale [infirm nc 2 1IN N 91 75 64
9|male |infirm nc 2 2IN N 103 274 67
9{male |thirteen sC 2 1Y IN 109 175 75
9imale {thirteen SC 2 2{Y IN 114 258 72
9|male |thirteen sC 2 1Y [N 125 168 74
9lmale |thirteen nc 2 1IN I[N 116 212 66
9|male |[thirteen nc 2 2IN IN 117 230 61
9|male |[thirteen nc 2 [IN |N 103 222 68
9|male [thirteen nc 2 2IN |IN 119 256 68
9lmale {fourteen |sc 2 1Y [N 122 177 72
9{male |[fourteen |sc 2 1Y |IN 147 194 77
9|male |[fourteen |sc 2 21Y IN 102 260 70
9|male |fourteen |nc 2 2iY IN 149 302 74
9{male |fourteen |nc 2 1{iY [N 135 170 75
9{male |pauline’ |sc 2 1{N |N 102 202 68
9{male |pauline' sC 2 2ININ 125 266 66
9|male |pauline’ |sc 2 11Y [N 122 150 71
9|male |pauline’ |sc 2 2|lY IN 96 257 69
9{male |pauline' |nc 2 1IN [N 105 195 67
9{male |pauline' nc 2 2iN |IN 116 328 65
9{male |pauline' |nc 2 1IN |N 120 179 66
9lmale |pauline’ nc 2 2|N N 121 357 66
9|male |U2 sc 2 1Y IN 137 194 75
9|maile |U2 sC 2 1Y {N 102 163 79
9{male |U2 sC 2 2{Y [N 106 253 77
9|male |U2 nc 2 I1{N [N 125 155 70
9Imale |U2 nc 2 2IN |IN 141 213 68
9imale {U2 nc 2 I{N IN 102 183 66
9{male |U2 nc 2 2iN [N 120 293 71
9|male jUN sC 2 1{Y (N 149 189 78
9|male JUN sC 2 1Y IN 104 152 73
9imale |UN sC 2 2|1Y IN 110 158 73
9|male jJUN nc 2 21Y IN 145 120 79
9|male jUN nc 2 1Y |IN 97 15 71
9|male |UN nc 2 21Y N 97 176 67
9lmale |hotel sC 2 1Y IN 128 120 74
9imale fhotel sC 2 2]1Y [N 137 196 73
9|male |hotel sC 2 IIN N 98 111 62
9Imale }hotel sC 2 2iN |N 125 229 64
9imale }hotel ac 2 1IN |N 98 112 65
9imale |hotel nc 2 2IN IN 121 235 67
9imale jhotel nc 2 1N IN 116 116 65
9}male }hotel nc 2 2IN |N 125 321 67
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9lmale |rosanne sc 2 IlY I[N 107 226 76
9imale jrosanne sC 2 21Y [N 120 143 74
9imale |rosanne sC 2 1IN IN 98 169 67
9imale |rosanne sC 2 2iN IN 102 261 65
9lmale |rosanne nc 2 1|N [N 96 141 63
9{male |rosanne nc 2 2{N [N 115 282 67
9imale }rosanne nc 2 1IN |N 103 126 68
9|male |rosanne nc 2 2IN |IN 115 302 66
9imale |Chinese |sc 2 2]1Y IN 135 185 75
9{male |Chinese |sc 2 1|N N 116 191 62
9|male |[Chinese |sc 2 2iIN N 101 202 64
9imale ]|Chinesec nc 2 LIN [N i1 187 64
9imale |Chinese nc 2 2|IN IN 113 227 65
9|male |Chinese nc 2 IjY [N 127 183 72
9imale |Chinese |nc 2 2]1Y N 115 251 74
10| female{antique sC 2 1IN |N 234 246 72
10{femalejantique SC 2 2iN N 290 142 68
10} female{antique sc 2 IIN [N 212 162 68
10{ femalejantique sC 2 2|{N |N 225 144 68
10} femalejantique nc 2 1IN |N 221 188 74
10| female}antique nc 2 1]Y N 193 173 72
10| female{antique nc 2 2]Y [N 213 174 74
10jfemalejcafe sc 2 1IN |N 212 124 71
10}femalcjcafe sc 2 2IN [N 225 245 72
10{female|cafe sC 2 1lY iN 182 199 72
10]female|cafe sC 2 21Y [N {169 292 72
10}female|cafe nc 2 1|N N 208 131 69
10{female|cafe nc 2 2{N iN 212 306 70
10|femalejcafe nc 2 1|{N IN 201 150 69
10}{femalejcafe nc 2 2IN IN 201 322 70
10}female{flambeau |sc 2 1{N [N 216 211 70
10}female|flambeau |sc 2 2IN IN 225 i61 71
10}female{flambeau |sc 2 11Y [N 229 328 79
10|female{flambeau |sc 2 21Y |N 208 162 77
10{female}flambeau |nc 2 I{N [N 216 286 74
10]femalejflambea: |nc 2 2(N IN 245 177 72
10]|female{flambeau |nc 2 2iN [N 190 245 68
10}female} festoon SC 2 1IN |N 216 245 67
10{femaleffestoon SC 2 2IN |N 282 252 75
10}female|festoon sC 2 1Y [N 196 170 76
10}femalelfestoon SC 2 2]Y |N 204 214 76
10Yfemale]festoon nc 2 1IN |IN 204 227 72
10{female|festoon nc 2 2IN |N 268 230 72
10}femalejfestoon nc 2 I{N IN 178 206 72
10|female}festoon nc 2 2|N |N 208 241 76
10}femalejfourteen {sc 2 1{Y [N 264 145 77
10|female|fourteen |sc 2 21Y IN 270 297 72
10|female{fourteen  |sc 2 I{Y [N 233 266 80
Table continues.
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NUMBER|GENDERWORD CONTEXT |POSITION {SYLLABLE|SH |PA |FUNDAMENTAL FREQUENCY] DURATION | INTENSITY
10|femalejfourteen |sc 2 2]Y IN 232 294 75
10| female|fourteen nc 2 LN [N 256 201 73
10| female}fourteen nc 2 2IN |N 256 325 70
10]femalejfourtcen  |nc 2 21Y IN 250 252 79
10}female]U2 sC 2 2{N N 245 157 67
10]femalej U2 sC 2 2IN N 225 134 68
10} femalej U2 nc 2 IlY |IN 244 246 78
10} femalejU2 nc 2 IIN [N 212 130 73
10| female{U2 nc 2 2iIN |N 256 279 76
10]female] UN sC 2 2IN |IN 256 241 71
10}female]UN sC 2 1IN IN 212 195 70
10| femalej UN sC 2 2{N N 212 244 69
10{female]UN nc 2 1{N [N 268 174 71
10}femalejfUN nc 2 2IN IN 282 184 71
10|female] UN nc 2 1Y |N 209 151 79
10{female{UN nc 2 21Y |IN 204 196 76
10|female{Jose sC 2 2IN [N 268 167 71
10)femalejJose sC 2 1Y |N 213 168 78
10ifemale}Jose sC 2 21Y |IN 196 203 78
10]femalej Jose nc 2 I|N |N 212 155 70
10|female]Jose nc 2 2IN |N 245 226 70
10}femalelJose nc 2 1{N |N 184 182 66
10|female{Jose ne 2 2IN N 184 215 66
10| femalejovert sC 2 1IN IN 208 189 71
10| femalejovert SC 2 2IN [N 204 134 73
10{femalejovert sC 2 IIN |N 160 89 67
10| femalejovert sC 2 2IN |IN 181 112 68
10{female{overt nc 2 1Y |IN 272 188 77
10{female|overt nc 2 2]1Y (N 254 238 75
10| femalejovert nc 2 1IN [N 184 147 72
10} femalejovert nc 2 2|IN N 184 253 68
10| female| robust sC 2 2IN |N 256 281 71
10]female|robust sC 2 2|]Y |IN 208 224 80
10| female{robust nc 2 2IN IN 216 285 71
10} female{ robust nc 2 2|1Y IN 186 378 74
10| femalejrotund sC 2 1IN N 212 198 76
10{female|rotund sc 2 2IN [N 240 293 72
10| female{rotund sC 2 1{N IN 172 162 66
10{female{rotund SC 2 2IN |IN 201 294 68
10]female{rotund nc 2 21Y [N 238 274 77
10} femalefrotund nc 2 2i{N N 208 221 68
4|female{Chinese sC 2 1Y (y 197 234 77
4|female|Chinese sC 2 HY |Y 191 241 62
4{female/Chinese |nc 2 Y y 172 234 68

4lfemale]Chinese nc 2 1Y Y 193 230 61
S{male |rebuild nc 2 1IN |Y 135 115 77
Simale (cafe e 2 1Y |Y 117 151 68
S5imale }infirm nc 2 1Y |Y 126 163 67
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NUMBER|GENDERWORD CONTEXT JPOSITION JSYLLABLE|SH |PA |FUNDAMENTAL FREQUENCY] DURATION] INTENSITY
S{male |[thirteen sC 2 1Y |Y 131 114 72
S5jmale |thirteen sC 2 1Y |Y 125 111 67
5|male |thirteen nc 2 1Y |Y 125 123 65
S|male |thirteen nc 2 1Y |Y 125 120 69
S|male [fourteen |sc 2 1Y |Y 135 116 65
S|male |[fourteen |nc 2 1Y |Y 125 108 68
S|male |U2 SC 2 IIN|Y 121 94 71
Slmale |U2 2 1Y |Y 102 137 69
S|male JUN nc 2 1IN Y 126 120 71
S5|male |robust sC 2 1Y |Y 124 159 75
S5imale |Chinese |sc 2 2IN |Y 128 218 75
6{male |pontoon |sc 2 1Y |Y 103 263 66
6lmale |antique nc 2 1Y {Y 104 253 65
6|male |ballet sC 2 1Y |Y 98 200 70
6{male |campaign |sc 2 1Y |Y 115 220 69
6{male |campaign {nc 2 2{Y |Y 103 271 76
6|lmale |cascade nc 2 11Y |Y 116 328 80
6{male |impure sC 2 1Y |Y 120 171 71
6|male [impure nc 2 2]Y |Y 109 320 79
6lmale linept sC 2 11Y |Y 131 198 71
6{male |inept nc 2 2IN 1Y 108 255 71
6|male {infirm nc 2 1HY |Y 117 195 77
6|male {technique [sc 2 1Y {Y 125 184 74
6}male |technique [nc 2 2IN |Y 104 234 69
6|male |thirteen sC 2 Y |Y 124 210 74
6{male |thirteen sC 2 2]Y |Y 103 244 77
6|male {fourteen |sc 2 1Y |Y 129 210 73
6|male |[fourteen |sc 2 1Y |Y 116 221 79
6|male {fourteen |[nc 2 1Y |Y 106 261 79
6|male |omate SC 2 1Y |Y 101 209 77
6{male |ornate nc 2 1Y |Y 114 125 66
6{male |ornate nc 2 HY |Y 104 280 76
6|male U2 nc 2 2IN Y 110 316 74
6|male |UN nc 2 1Y |Y 121 130 74
6|male |UN nc 2 1|Y |Y 108 180 78
6|male }hotel sC 2 1Y 1Y 109 172 70
6|male |[hotel nc 2 11'Y 1Y 102 197 72
6!male |overt SC 2 1Y |Y 117 225 77
6|male |overt nc 2 HY |Y 107 166 79
6|malc |[robust sC 2 HY |Y 106 225 77
6|male {rotund sc 2 1lY |Y 120 217 72
6}male |Chinese |nc 2 1Y |Y 115 293 70
7| female}parquet sc 2 1{Y |Y 182 188 72
7|femalejpontoon  |nc 2 LY |Y 204 247 73
71female|stockade |sc 2 1Y |Y 294 250 77
7|femalefantique SC 2 1Y |Y 282 168 75
7{femalefantique nc 2 1Y |Y 244 201 71
7|femalejbamboo sC 2 21Y |Y 160 144 73
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GENDERWORD CONTEXT |POSITION [SYLLABLE|SH |A |FUNDAMENTAL FREQUENCY] DURATION] INTENSITY
7|femalejbamboo nc 2 2IN |Y 196 119 78
7}femalejcascade sC 2 HY |Y 238 316 75
7{female]cascade nc 2 1Y |Y 176 351 69
7|female]flambeau |sc 2 1|]Y |Y 178 247 72
7]female]taboo sC 2 1Y |Y 238 211 75
7|femalejtaboo nc 2 HY Y 282 186 67
7|femalejinet sC 2 HY |Y 164 148 74
7|femalefinet nc 2 1Y |Y 169 135 74
7|female|thirteen sc 2 1Y |Y 228 258 73
7|female}thirteen sC 2 1Y |Y 212 159 77
7|female]fourteen  |sc 2 HY |Y 218 158 73
7ifemalefauline’ SC 2 1HY |Y 176 244 73
71femalejduet SC 2 HY |Y 256 157 77
7|femalejU2 nc 2 IHHY |Y 175 183 71
7 |female]UN sC 2 1Y |Y 244 139 73
7|female]UN nc 2 Hy |y 279 105 74
7]female]cocaine SC 2 Y |Y 227 200 75
7|female{overt nc 2 1Y Y 227 127 78
7|female] robust sC 2 HY |Y 200 162 71
7|femalej robust sC 2 1Y |Y 196 216 72
7}femalejChinese sC 2 1Y |Y 213 207 75
8|male |[blockade |sc 2 1Y |Y 155 173 80
8|{male [ontoon SC 2 2IN 1Y 172 227 71
8{male |stockade |sc 2 IY |Y 145 113 78
8|male |bamboo sC 2 21Y |Y 172 109 78
8lmale |imure sC 2 2lY Y 135 246 72
8|male }imure nc 2 2IN Y 187 289 70
8{male {inect sC 2 2{Y |Y 136 127 76
8|male jinet nc 2 1Y |Y 153 133 73
8imale |infirm nc 2 1fY {Y 162 187 77
8|male {fourteen |sc 2 1Y |Y 200 145 79
8imale |fourteen |sc 2 2|1Y |Y 155 220 71
8|male |fourtecn nc 2 1Y |Y 155 117 79
8|{male Jordeal SC 2 1{Y |Y 167 149 80
8{male |rotund nc 2 1Y |Y I51 160 80
9imale jrebuild sC 2 21 Y 119 271 79
Simale jarquet sC 2 1Y {Y 161 111 75
9imale |{stockade |sc 2 2i1Y |Y 128 268 75
9lmale {ballet sC 2 2lY 1Y 111 145 74
9|male |cascade nc 2 1Y |Y 114 297 70
9|male |flambeau |sc 2 2iY Y 115 196 74
Slmale |imure sC 2 HY |Y 1il 193 72
9|male |infirm sC 2 1Y |Y 118 157 71
9|male |[thirteen sC 2 2iY |Y 119 210 72
9|male {fourteen |sc 2 21Y |Y 145 260 71
9lmale |[fourteen |[nc 2 1j]Y |Y 139 156 73
9|male |fourteen nc 2 2lY |Y 135 238 71
9{male [U2 sc 2 2lY |Y 159 185 73
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NUMBER|GENDER|WORD CONTEXT [POSITION |SYLLABLE{SH |PA |FUNDAMENTAL FREQUENCY] DURATION| INTENSITY
9lmale |UN sC 2 2lY |Y 137 150 78
9{male |UN nc 2 1Y |Y 137 169 76
9imale |Chinese |sc 2 1Y Y 134 190 72
10jfemale|antique |nc 2 2IN |Y 283 160 69
10| female|flambeau|nc 2 1IN |Y 190 328 70
10|female|fourteen {nc 2 HY |Y 256 212 80
10| female|U2 sC 2 I{N |Y 245 163 70
10| female|U2 sC 2 1IN |Y 225 141 638
10| female|U2 nc 2 2{Y |Y 285 388 79
10} female|UN SC 2 1[N |Y 256 172 70
10| female}Jose sC 2 IIN|Y 256 195 70
10} female| robust SC 2 1IN |Y 245 195 74
10} female|robust  |sc 2 1Y |Y 227 229 82
10| female|robust nc 2 IIN|Y 216 217 73
10}female|robust nc 2 1Y Y 217 224 80
{0|female|rotund {nc 2 1Y |Y 263 186 80
10{female|rotund {nc 2 IIN}Y 190 164 67
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Acoustic Results

Fundamental Frequency Scores (Hz)

SUBJECT STRESS CLASH CONTEXT NON-CLASH CONTEXT
h—— S ———— E——— g ————

gender SHIFT (Y) SHIFT (N) SHIFT (Y) SHIFT (N)
SC1 SC2 SC1 SC2 NC1 NC2 NCI NC2

ST 152 ISI |S2 |SI ]S2 |ST ]Sz ISt ]Sz IS |S2 |St |S2 ISt [s2

I female 1927197 178 178 1741192 177] 182§ 195 198 | 181 | 180} 182} 198 ] 174 183

2 female 210 211} 178 174 181210 167] 172213201 ] 186 182 183 191] 165} 177

4 female 1991209 1831 179| 1857204 | 175{ 1804200} 207§ 191} 181} 172] 196] 170} 176

7 female 2181 192 175 164|177 196 | 163 ] 1754223 ] 214|176 177] 192]205] 159} 166

10 female |264]270]213]203]230]249]196]209§260| 259219 213]225}251} 191204

3 male 1791 181 ] 163|162 163 | 177|152 ] 162§ 187 194 | 173 ] 172 154 178] 154 164
5 male 1231127 110} 109} 109 130} 100 118§ 131] 125} 125) 113} 113|121} 100} 103
6 male 116 107} 112} 101} Y10 L19] 96 | 10Of 115} 110 108] 104§ 106§ 115] 100 | 102
8 male 1711651 153 | 145} 162 167 138 ] 148 156] 149] 158} 158 150} 164 ] 136} 144
9 male 123 128 117 105] 117] 127 120] 116} 117|127 120} 116] 96 | 120|103 | 12
score 1795 (1787|1582 | 1520|1608 [1771 [1484 [1562 1797 |1784 {1637 | 1596 [1573 {1739 {1452 {1531
mean 180 [179 [158 [152 |161 [177 |148 [156 §180 {178 [164 [160 {157 [174 {145 {153
stdev 48 [49 |35 36 [39 [42 [34 |35 J49 |48 |36 |36 (42 |44 |34 |36

Note. This table presents the mean scores for fundamental frequency in stress clash contexts versus non-clash
contexts when stress shifted (Y) or when stress did not shift (N). Results are also shown for the first (S1) and
second svilable (S2) of target words in early-position and in late-position in stress clash contexts (SC1 and SC2)
and in non-clash contexts(NC1 and NC2).

Table continues.
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Acoustic Results

Duration Mean Scores (ms)

SUBJECT STRESS CLASH CONTEXT NON-CLASH CONTEXT
gender SHIFT (Y) SHIFT (N) SHIFT (Y) SHIFT (N)

SC1 SC2 SCI SC2 NC2 NC1 NC2

ST_1S2 ]S _JS2 |S1 [IS2 ]Sl S2 ISt ]S2 |St 1Sz ]St ]S2
1 female | 204 | 208 | 197 | 232 185} 270 206 230] 185] 258 ] 199] 266§ 199 251
2 female | 117] 223 | 172| 241 175 | 314 146 3001 197] 2871 1791 295 167 284
4 female | 186 227 196 ] 228 ] 166 | 254 | 158 226|207 237] 170] 268 182] 287
7 female | 198 226] 211 | 258 161] 247] 181 222 187] 216] 181] 237] 186] 244
10 female | 145 | 297 ] 227 231 | 194] 207} 150 300 190] 250 197 237] 187|254
Imale | 147] 221 | 149] 213 | 141230 {71 242|162 ] 269 150 248} 169 251
5 male | 154] 231|179 224 151 244 146 245| 114 241 | 156 | 244 | 169 | 280
6 male | 213] 259|219 267] 200] 287 ] 224 241] 234 | 273 200] 293 [ 216 310
8 male | 169]213] 155] 225 178] 206 167 220 165 | 228 171 | 224] 151 229
9 male | 189] 204 ] 189 | 247 190] 272] 192 2251 156 222 ] 1721 261 | 181] 255
score 1722|2309 | 1894 |2366 | 1741|2531 | 1741 2460|1797 {2481 |1775 |2573 | 1807 | 2645
mean 172 |231 |189 [237 [174 [253 [174 246 (180 |248 [178 [257 |181 |265
stdev |31 |28 |26 117 [19 [34 |27 30 |33 |23 117 |24 |18 |25
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Acoustic Results

Intensity Mean Scores (dB)

SUBJECT STRESS CLASH CONTEXT NON-CLASH CONTEXT

gender SHIFT (Y) SHIFT (N) SHIFT (Y) SHIFT (N)
SC1 SC2 SC1 SC2 NCl1 NC2 NCl1 NC2

St ]S2 St Is2 |St [s2 |st [S2 JSi [S2 [S1 |s2 |Si [s2 |SI |s2
fernale | 66 | 65 ] 66 | 64 | 71| 721 70 ] 69§ 65| 61 | 65| 63 | 71 [ 71 | 72 ] 71
female | 71 | 68 | 67 1 66 | 72 ] 74 ] 68 ] 68 J 70 | 68 | 70 | 66 | 71 | 70 | 68 | 69
fermale | 71| 70 | 68 | 67 [ 70 [ 71 | 69 ] 690 69 | 68 | 71 1 69| 71 | 72 | 68 | 70
fernale | 74 | 72 | 72 | 70 [ 67 ] 66 | 65| 65§ 73 | 72 | 74 | 72 | 68 | 68 | 65 | 64
10female] 77 | 72 ] 78 | 76 | 71 | 71 | 68 | 68 § 78 | 77 | 78 | 76 | 72 | 71 [ 70 | 70
3 male 70|68 68]66 ] 71| 72717171 ]68]71]169]72|72]|711]70
S5male ] 69| 69| 68167661 70]65] 67F68)| 68169 ]| 65]69] 70|65 66
6male | 74| 73171 |70 73] 74} 74 274 72751 72| 7374|7272
Smale | 79| 7717674727270 71 §77] 75177 | 76] 7070/ 68| 68
9 male 74 | 74|74 73] 64]68[ 64 66 73| 74] 731711 65] 67]65]| 67
score 725 708 1708 1693 [697 [710 [684 [686 }718 {703 [723 [699 |702 |705 684 |687
mean 73 171 |71 169 170 |71 |68 169 f72 |70 |72 |70 |70 |71 |68 |69
stdev 4 13 14 4 32 3 ]2 KB I5 J4 4 |2 |2 3 |2

IR S R
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