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To determine the feasibility of using subjective ratings of clarity to identify per-
ceptual differences between clear and conversational speech and among differ-
ent talkers, sentences produced by 8 talkers selected from the Ferguson Clear
Speech Database (Ferguson, 2004) were presented to listeners with normal hear-
ing. Listeners rated the clarity of each sentence on a scale of 1 to 7 (1 = lowest
possible clarity; 7 = highest possible clarity). Clarity ratings were significantly
higher for clear than conversational speech and differed significantly among the
talkers. Rated clarity was significantly correlated with vowel intelligibility and
vowel space measures, but not with speaking rate. The results suggest that sub-
jective clarity ratings are a useful and valid measure of perceptual differences
between speaking styles and among talkers.

It is by now well-established that “clear speech,” a manner of speaking that
talkers adopt when they are told that their communication partner has a hearing
loss or speaks a different native language, is often more intelligible than every-
day conversational speech (e.g., Helfer, 1998; Picheny, Durlach, & Braida, 1985;
Smiljanic & Bradlow, 2005). While the size of the clear speech intelligibility
benefit varies among talkers (Ferguson, 2004), most studies have found that both
listeners with hearing loss and listeners with normal hearing listening in noise
benefit from clear speech (Payton, Uchanski, & Braida, 1994; Uchanski, Choi,
Braida, & Durlach, 1996; but see Ferguson & Kewley-Port, 2002, for contrasting
data). Clear and conversational speech also differ along a wide range of acoustic
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dimensions. For example, clear speech is produced with a higher voice intensity,
a higher and more variable voice fundamental frequency, a slower speaking rate,
longer phoneme durations, greater consonant power, and a larger vowel space
than conversational speech (Bradlow, Kraus, & Hayes, 2003; Ferguson & Kew-
ley-Port, 2002, 2007; Picheny, Durlach, & Braida, 1986; Smiljanic & Bradlow,
2005). However, it remains to be determined precisely which acoustic differ-
ences are actually responsible for the improved intelligibility of clear speech.
It may even be that the acoustic differences that benefit one listener group, such
as listeners with normal hearing listening in noise, may differ from those that
benefit other groups, such as listeners with hearing loss (Ferguson & Kewley-
Port, 2002).

The task of establishing the acoustic characteristics that underlie the clear
speech intelligibility benefit for different listener groups is complicated by a con-
flict between the methodological requirements of acoustic and perceptual analy-
ses of speech. For acoustic analyses, it is desirable to have the talker(s) produce
identical materials in clear and conversational speech. This approach eliminates
differences in phonetic context as a confounding source of between-style differ-
ences. For perceptual analyses, however, the use of identical materials in the two
speaking styles is problematic. If the materials are meaningful, differences be-
tween clear and conversational speech may be confounded by learning effects.
Sentence materials, which are attractive for their similarity to everyday speech,
are particularly vulnerable to such learning effects. As Davis and Silverman note
in their classic text, “. . . the same sentence cannot be used twice with one listener.
His memory makes it much easier for him to recognize a sentence again even
from a single keyword” (1978, p. 215).

Perhaps because of this methodological conflict, relatively few investigators
have performed both acoustic and perceptual analyses of clear and conversational
speech, and the methodological details of their studies have varied. For example,
in their seminal paper on the intelligibility of clear and conversational speech,
Picheny et al. (1985) used the same set of nonsense sentences in the two speak-
ing styles. All materials were presented to the same group of 5 listeners, and
learning effects were avoided by presenting the speaking styles 1 month apart and
by using a different list of nonsense sentences for each talker and listening con-
dition. In contrast, their subsequent acoustic paper (Picheny et al., 1986) ana-
lyzed identical sentences in each speaking style for all three talkers. Thus none
of the materials that were analyzed acoustically had been used in the intelligibil-
ity study, although they had been recorded at the same time as the materials used
in that study. More recently, Bradlow et al. (2003) recorded clear and conversa-
tional sentence materials from two talkers. In contrast with Picheny et al. (1985),
the listeners in Bradlow et al. heard different lists of sentences in each speaking
style, while different listener groups heard the materials from each talker. To fos-
ter comparisons between acoustic and intelligibility data, the acoustic analyses
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were performed on the same materials used for intelligibility testing. Thus a dif-
ferent set of sentences was analyzed in each style, although care was taken to se-
lect words for analysis that were common to the clear and conversational lists.

By examining vowels in clear and conversational speech, Ferguson (2004) and
Ferguson and Kewley-Port (2002, 2007) avoided the methodological difficulties
associated with meaningful materials. However, their motivation for using a
single phoneme class in a single phonetic context was theoretical rather than
methodological: they wished to limit the number of dimensions over which clear
and conversational speech would vary. Ferguson and Kewley-Port (2007) took
advantage of the variability among the 41 talkers in the Ferguson Clear Speech
Database by comparing talkers who varied in the size of the clear speech intel-
ligibility benefit enjoyed by listeners with normal hearing in Ferguson (2004).
Their analyses revealed that for this listener group, greater vowel space ex-
pansion in clear speech is associated with greater improvements in vowel
intelligibility.

While studies of vowels in clear speech are ongoing, the Ferguson database
also includes meaningful sentences. Different lists of sentences were recorded in
each speaking style, and so as in Bradlow et al. (2003), future perceptual studies
using these materials could present clear and conversational materials to the same
listeners. However, all 41 talkers recorded the same materials. If the approach
used in Bradlow et al. (2003), presenting each talker to a different listener group,
were applied to the Ferguson database, 41 different listener groups would be
needed. Based on the previous literature (Bradlow & Bent, 2002; Bradlow et al.,
2003), we have estimated a clear speech effect size (Cohen’s d) of 2 for listeners
with normal hearing. Power analyses suggested that to achieve a power of 8,
10 listeners would be needed for each talker (n = 410), which is large but achiev-
able in a university setting. Ultimately, however, this research must include the
population for whom clear speech is intended: listeners with hearing loss. A large
proportion of individuals with hearing loss are older adults, who typically show
much greater variance in speech identification abilities than younger adults. This
increased variance increases the number of listeners needed for each talker, yield-
ing prohibitively high recruitment targets.

An alternative solution for obtaining perceptual data on identical materials pro-
duced by multiple talkers and/or in multiple speaking styles is to have listeners
subjectively rate the materials rather than identify them. Such subjective ratings
of speech intelligibility, quality, or clarity have been used to assess hearing aids
(e.g., Preminger & Van Tasell, 1995; Rosengard, Payton, & Braida, 2005), disor-
dered speech (e.g., Dagenais, Brown, & Moore, 2006; Ng, Kwok, & Chow,
1997), speech transmission in public spaces (Morimoto, Sato, & Kobayashi,
2004), and differences among talkers who vary in their objectively-measured
speech intelligibility (Hazan & Markham, 2004) or in native language back-
ground (e.g., Derwing & Munro, 1997; Munro & Derwing, 1995). Subjective
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ratings of intelligibility, in which listeners estimate how much of the signal they
understood, offer several clinical advantages, in that they can be measured rap-
idly and allow for the use of speech materials (e.g., connected discourse) that
more closely resemble natural speech (Cienkowski & Speaks, 2000; Cox,
Alexander, & Rivera, 1991). Measured differences between objective measures
and subjective judgments of speech understanding have also been shown to be
clinically useful (Saunders & Cienkowski, 2002). For the purposes of clear
speech research, subjective ratings may offer a means by which identical materi-
als produced in different speaking styles and/or multiple talkers can be presented
to the same listeners.

The current study explored the feasibility of using subjective ratings of clarity,
in which listeners indicate how clear or distinct speech sounds to them, to differ-
entiate between clear and conversational speech as well as among talkers. Eisen-
berg, Dirks, Takayanagi, and Martinez (1998) showed that in filtered-speech con-
ditions in which predicted intelligibility was maximized, clarity varied among
certain conditions even when subjectively rated intelligibility did not. Preminger
and Van Tasell (1995) found similar results when listeners rated pleasantness, lis-
tening effort, loudness, and overall impression of quality for various hearing aid
frequency response conditions. For listeners with normal hearing listening in
quiet, both conversational and clear speech are expected to be highly intelligible,
especially after all sentences have been heard once. Thus clarity ratings were
deemed more appropriate than subjective estimates of intelligibility for the pres-
ent research. Their feasibility for clear speech research was determined by com-
paring rated clarity for conversational versus clear sentences as well as among a
group of eight talkers selected from the Ferguson database. In addition, the rela-
tionship between clarity ratings and other perceptual and acoustic data available
for these talkers was examined.

METHOD

Materials

Test stimuli consisted of sentences extracted from the Ferguson Clear Speech
Database (Ferguson, 2004). The database consists of 160 sentences consisting of
neutral sentence frames containing monosyllabic keywords and 28 sentences se-
lected from the Central Institute for the Deaf (CID) Everyday Sentences Test
(Davis & Silverman, 1978) produced in conversational and clear speech by 41
talkers. A separate set of 14 CID sentences was recorded in each speaking style,
and all talkers recorded the same set of sentences in each style. Sentences
recorded in conversational and clear speech are listed in Appendices A and B, re-
spectively. Conversational and clear speech were recorded in separate sessions.
For conversational speech, which was always recorded first, talkers were in-
structed to read the lists of sentences speaking as they would in everyday, nor-
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mal conversation. For clear speech, which was recorded at least 1 day later,
talkers were instructed to speak as though their communication partner had a
hearing loss.

CID Everyday Sentences produced by eight talkers were selected from the Fer-
guson database for the present experiment. The four male and four female talkers
were selected, somewhat arbitrarily, on the basis of an acoustic measure made for
an earlier experiment (Ferguson, Poore, & Shrivastav, 2007). The measure used
was the pitch change between a sentence keyword and the article preceding it.
For example, in the sentence “Vera put the bed next to the table,” pitch change
was calculated as the difference between the minimum fundamental frequency of
the and the peak fundamental frequency during the vowel of bed. Pitch change
was measured for three sentences for each talker in each speaking style. To se-
lect talkers for the present study, pitch change was averaged across the three sen-
tences for each talker in each style, and the talkers were ranked by the size of the
pitch change difference between clear and conversational speech. Two male and
two female talkers were then selected from each end of this talker distribution.
Table 1 shows the eight talkers and their pitch change data. Because the materi-
als measured and the rationale for the measurements differ from those of the pres-
ent study, these data will not be considered further here.

Three other measures shown in Table 1 were examined in terms of their rela-
tionship with rated clarity. The first, vowel intelligibility, was measured by Fer-
guson (2004) for young listeners with normal hearing identifying vowels in noise
at a signal-to-noise ratio of -10 dB. These are the only objective intelligibility
data currently available for these talkers for listeners with normal hearing. The
second, speaking rate for the CID sentences, was measured for the clear speech
strategies study (Ferguson et al., 2007) but is considered a potential correlate of
speech clarity. Since the CID sentences in each style were recorded as a single
list of 14 sentences, speaking rate was determined by dividing the total duration
of the sentence list (including pauses between the sentences) by the number of
words in each list (72 for conversational and 73 for clear). The third, vowel space
perimeter, was measured as part of an ongoing acoustic study of the Ferguson
database. Perimeter was calculated by summing Euclidean distances between the
vowels /i/ and /�/, /�/ and /a/, /a/ and /u/, and /u/ and /i/ in a space depicting
steady-state first and second formant frequencies (F1 and F2) in Barks (Traun-
müller, 1990). F1 and F2 values were extracted from linear predictive coding for-
mant tracks generated for each vowel token (two per talker in each style for each
vowel) generated using Wavesurfer. As in previous studies (Ferguson & Kewley-
Port, 2002, 2007), steady state was defined as a point 30 ms beyond the point lo-
cated at 20% of the vowel duration. Values for each vowel in each style were de-
termined for each talker by averaging over the two tokens.

For each talker, the 14 sentences in each speaking style were excised from the
raw digital recordings using a waveform editor (Cool Edit 2000). Sentences were
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then scaled to the same average RMS amplitude using Cool Edit’s Analyze and
Transform functions. Finally, the sentence files were resampled from 22050 Hz
to 24414 Hz for presentation through Tucker-Davis Technologies (TDT) System
3 hardware.

Listeners

A total of 41 listeners were tested. While age and gender data were not gath-
ered, the listeners were overwhelmingly females between the ages of 19 and 26.
Most were enrolled in either an undergraduate speech acoustics course or a grad-
uate speech perception course and received extra credit for their participation.
Data from 3 listeners could not be used, either because the listener was a non-na-
tive speaker of English (n = 2) or because the listener failed a pure-tone hearing
screening. The remaining 38 listeners were native speakers of American English
and passed the hearing screening, which was conducted at 20 dB HL re: Ameri-
can National Standards Institute (ANSI; 2004) for 250-8000 Hz.

Procedures

Listeners were tested individually in a double-wall sound treated booth, seated
in front of a computer monitor, mouse, and keyboard. On each trial, a test sen-
tence was played from a TDT RP2 real-time processor and attenuated by a pro-
grammable attenuator (TDT PA-5) to achieve an overall level of 70 dB SPL. The
signal was then routed to a mixer (TDT SM5), to a headphone buffer (TDT HB-
7), and finally to a supraaural earphone (TDH-39P) for monaural presentation.
After hearing the sentence, the listener rated the clarity of the sentence by click-
ing on one of seven response categories. The category labels, which were
adapted from those used by Eisenberg et al. (1998), are shown in Table 2. Clar-
ity was defined for the listeners as “how clear the sentence sounds to you.”

The 224 test sentences (8 talkers � 14 sentences � 2 speaking styles) were di-
vided into two test blocks containing 112 items apiece. Each test block contained
both clear and conversational materials produced by two male and two female
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Table 2
Category Labels Used in Rating Task

Category Label

1 Minimum (lowest possible clarity)
2 Very unclear
3 Somewhat unclear
4 Midway
5 Somewhat clear
6 Very clear

˜ 7 Maximum (highest possible clarity)



talkers. There were 18 possible combinations of talkers for the two test blocks.
Combinations were assigned to listeners in a counterbalanced fashion, such that
each combination was presented to at least 2 but no more than 3 listeners. The
order of the test blocks within each combination was also counterbalanced. The
order of stimulus items within each test block was randomized at the time of
presentation.

To reduce any potential effects that intelligibility of or familiarity with the sen-
tences would have on clarity ratings, listeners spent 5 min reviewing the full list
of 28 sentences prior to testing. Sentences were arranged in alphabetical order on
the study list, so that sentences produced in the two speaking styles were inter-
mixed. The experiment took approximately 45 min to complete, including con-
sent procedures and hearing screening.

RESULTS

To assess the effects of speaking style and talker on subjective ratings of clar-
ity, two repeated-measures ANOVAs were carried out. Talker and speaking style
were within-subjects factors in both analyses. In the first, listener-based
ANOVA, input data consisted of average ratings for each listener in each speak-
ing style, determined by averaging across ratings for the 14 sentences in each
style. In the second, sentence-based ANOVA, input data consisted of average rat-
ings for each sentence, which were obtained by averaging data across the listen-
ers. This two-analysis strategy was adopted to prevent spurious results arising
from idiosyncrasies either among the sentences in a given style or among indi-
vidual listeners’ use of the rating scale (Piske, Flege, MacKay, & Meador, 2002).
Effects were required to be significant in both analyses to be considered truly
significant.

The two ANOVAs yielded essentially identical results, and so only the statis-
tics from the listener-based ANOVA are reported here. The main effects of
speaking style and talker were both significant, F(1, 37) = 131.4, p < .001,
�2 = .78 and F(7, 32) = 36.5, p < .001, �2 = .89, respectively, as was the style �

talker interaction, F(7, 32) = 14.2, p < . 001, �2 = .76. These results are evident
in Figure 1. Clarity ratings were significantly higher in clear speech (5.75) than
in conversational speech (5.06) and varied significantly among the eight talkers.
While the magnitude of the speaking style effect varied among the talkers, an ex-
amination of estimated marginal means suggested that clarity was higher for clear
sentences than for conversational sentences for all eight talkers.

Next, correlational analyses were performed to assess the relationship between
rated clarity and three other measures available for these talkers: vowel intelligi-
bility, speaking rate, and vowel space perimeter. For each measure, the correla-
tion between difference scores was assessed first – that is, the difference between
clear and conversational speech. The presumption was that large clear speech ef-
fects on one measure would be associated with large clear speech effects on an-
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other measure. However, the clear speech clarity effect was not significantly cor-
related with either the clear speech vowel intelligibility effect, r(8) = .2, p = .63;
the clear speech speaking rate effect, r(8) = .3, p = .47; or the clear speech vowel
space perimeter effect, r(8) = -.06, p = .89. Correlations were then examined
across the two speaking styles, using both the conversational and clear values for
each metric for each talker. These correlations are illustrated in Figures 2 (vowel
intelligibility), 3 (speaking rate), and 4 (vowel space). While vowel intelligibil-
ity and clarity were strongly and significantly correlated, r(16) = .8, p < .001, the
correlations between speaking rate and clarity and between speaking rate and
vowel space perimeter just missed significance, r(16) = -.48 and .47, respec-
tively, both p = .06. However, examination of Figure 4 indicates an outlier cor-
responding to the conversational vowel space perimeter value for Talker F09. In
Ferguson and Kewley-Port (2007), F09 was described as atypical because in con-
trast to other talkers with similarly large clear speech vowel intelligibility effects,
who had larger vowel spaces in clear speech than conversational speech, she had
a much larger vowel space in conversational speech than in clear speech (see also
Table 1). When the correlation between clarity and vowel space perimeter was
assessed with Talker F09’s conversational data excluded the two measures were
found to be strongly and significantly correlated, r(15) = .81, p < .001.
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Figure 1. Average clarity ratings for each talker in each speaking style. Talkers are or-
dered alphabetically by identification number.
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Figure 2. Average sentence clarity ratings for each talker in each speaking style as a func-
tion of vowel intelligibility in noise for each talker in each speaking style. RAU = ra-
tionalized arcsine units (Studebaker, 1985).

DISCUSSION

The results indicate that subjective ratings are an effective means of assessing
perceptual differences between speaking styles and among talkers for meaningful
speech materials. Clarity ratings were significantly higher for clear speech than
conversational speech and differed significantly among the eight talkers. Note
that clarity ratings were generally quite high, with the lowest average rating (for
Talker M09 in conversational speech) being 4.5, halfway between the ratings
midway and somewhat clear. This result is not surprising, given that the sentence
materials were presented in quiet to listeners with normal hearing. These high
ratings also demonstrate that there is nothing inherently wrong with conversa-
tional speech: under favorable conditions, this typical everyday speech is accept-
ably clear and understandable. This characterization is supported by data from
Uchanski et al. (1996), who observed an intelligibility score for conversational
speech of 92% in a control condition involving listeners with normal hearing in
quiet. Hazan and Markham (2004) found similarly high ratings on a 7-point
“mumbly-precise” scale when listeners rated monosyllabic words (presented in
sets of three words) produced in a single, laboratory speaking style by talkers



varying in word intelligibility for listeners with normal hearing in quiet. The av-
erage mumbly-precise rating was 4.96 for the talkers with the highest word intel-
ligibility (their “good” talkers) and 3.39 for the talkers with the poorest word in-
telligibility (their “poor” talkers).

The usefulness and validity of the clarity measures was further supported by
the correlations between these measures and other data available for the same
talkers. Indeed, the correlation between vowel intelligibility and rated clarity
(r = .8) was surprisingly high, given the starkly different experimental conditions
under which these two sets of data were collected. While the talkers were the
same in the two experiments and both involved young adult listeners with normal
hearing, the experiments differed in the materials (vowels in a /bVd/ context vs.
meaningful sentences), the listening condition (in a background of 12-talker bab-
ble at a signal-to-noise ratio of -10 dB vs. in quiet), and the perceptual task (iden-
tifying the vowel from a set of 10 vs. rating clarity on a 7-point scale). However,
the strength of the correlation agrees well with studies showing strong relation-
ships between identification of phonemes in words, identification of words in iso-
lation, and identification of words in sentences (e.g., Olsen, Van Tasell, & Speaks,
1997; Rabinowitz, Eddington, Delhorne, & Cuneo, 1992), which together support
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Figure 3. Average sentence clarity ratings for each talker in each speaking style as a func-
tion of speaking rate for each talker in each speaking style. WPM = words per minute. 



Bilger’s idea (1984) that speech recognition is a single construct. This correla-
tion is also consistent with recent data from Kewley-Port and colleagues demon-
strating the considerable importance of vowel information to sentence intelligi-
bility (Fogerty & Kewley-Port, 2008; Kewley-Port, Burkle, & Lee, 2007; Lee &
Kewley-Port, 2009).

The moderate negative correlation between speaking rate and clarity suggests
that the more slowly a talker spoke, the more clear their speech was judged to be.
The correlation, although moderate, was not statistically significant (r = -.48,
p = .06). Data regarding the effects of reduced speaking rate on intelligibility
have been mixed in the clear speech literature. Slowing is one of the most robust
acoustic changes observed in clear speech, and has been reported in every study
of clear speech acoustics. However, while some studies have found slowing to
be an important contributor to the intelligibility benefit associated with clear
speech (e.g., Bradlow et al., 2003; Ferguson & Kewley-Port, 2002), others have
not (e.g., Picheny, Durlach, & Braida, 1989; Uchanski et al., 1996). In their
analysis of 12 talkers from the Ferguson database, Ferguson and Kewley-Port
(2007) found that greater vowel duration increases in clear speech were associ-
ated with greater vowel intelligibility improvements. They noted, however, that
3 of their talkers had made substantial vowel duration increases without actually
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Figure 4. Average sentence clarity ratings for each talker in each speaking style as a func-
tion of vowel space perimeter for each talker in each speaking style.



improving their vowel intelligibility. Thus it is not entirely surprising that the re-
lationship between speaking rate and clarity would be so non-definitive in the
present study.

Finally, the strong, positive correlation between vowel space and clarity is con-
sistent with a number of previous studies showing that larger vowel spaces are as-
sociated with greater intelligibility. In Ferguson and Kewley-Port (2007), talkers
who showed large clear speech vowel intelligibility benefits showed greater
vowel space expansion in clear speech than talkers who showed no clear speech
benefit for vowels. Vowel space expansion has also been found to be associated
with greater improvements in sentence intelligibility (Bradlow et al., 2003). Pos-
itive relationships between vowel space dimensions and intelligibility have also
been observed within single speaking styles both for normal talkers (Bond &
Moore, 1994; Bradlow, Torretta, & Pisoni, 1996) and among disordered speakers
(e.g., Liu, Tsao, & Kuhl, 2005).

CONCLUSION

Subjective ratings of clarity were significantly higher for sentences produced
under instructions to speak clearly than for sentences produced in a conversa-
tional manner. Rated clarity also varied significantly among the 8 talkers, as did
the magnitude of the clarity difference between clear and conversational speech.
These results as well as significant correlations between rated clarity and other
perceptual and acoustic measures for the talkers used in the present study suggest
that subjective clarity ratings yield useful, valid perceptual data. These ratings
are therefore a good solution to the methodological conflict between perceptual
and acoustic analyses of meaningful speech. In studies where identical speech
materials have been produced in different speaking styles and/or by different
talkers, subjective ratings offer a viable alternative to objective measures of sen-
tence intelligibility. In future studies of the Ferguson database, for example, a
single group of listeners could provide clarity ratings for sentences produced by
all 41 talkers. An intelligibility study using these sentences, in contrast would re-
quire 41 different listener groups.

While the listeners in the present study were young adults with normal hear-
ing, previous studies have demonstrated that listeners with hearing loss, includ-
ing older adults with hearing loss, are able to make subjective ratings of intelli-
gibility (Cienkowski & Speaks, 2000; Cox et al., 1991). Although Cox et al.
found that the subjective intelligibility ratings of older adults with hearing loss
were consistently lower than their objectively-measured speech understanding
abilities, they noted that the difference between the scores was the same under all
test conditions. Based on these studies, then, we would expect that older adults
with hearing loss would be able to rate clarity of clear and conversational speech
produced by different talkers. Thus, in the continuing effort to identify the
acoustic characteristics responsible for the superior intelligibility and clarity of

FERGUSON, KERR: Subjective Ratings of Clear Speech 63



clear speech and the degree to which these characteristics vary for different lis-
tener groups, subjective clarity ratings represent an important and exciting new
approach.
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APPENDIX A

CID EVERYDAY SENTENCES (DAVIS & SILVERMAN, 1978)
RECORDED IN CONVERSATIONAL SPEECH

1. It’s time to go.
2. Do you want to wash up?
3. The water’s too cold for swimming.
4. It’s no trouble at all.
5. Here are your shoes.
6. Have you been working hard lately?
7. How do you know?
8. Move out of the way.
9. Pass the bread and butter, please.

10. Weeds are spoiling the yard.
11. Breakfast is ready downstairs.
12. Let’s get a cup of coffee.
13. I hate driving at night.
14. I’ll carry the package for you.

APPENDIX B 

CID EVERYDAY SENTENCES (DAVIS & SILVERMAN, 1978)
RECORDED IN CLEAR SPEECH

1. You’ll get fat eating candy.
2. I’ll see you right after lunch.
3. There’s a good ballgame this afternoon.
4. Music always cheers me up.
5. How do you spell your name?
6. What are you hiding under your coat?
7. The phone call’s for you.
8. Come here when I call you.
9. I’ll think it over.

10. Walking’s my favorite exercise.
11. Where are you going?
12. Wait just a minute!
13. I’ll catch up with you later.
14. Call me a little later.

66 JARA XLII 51-66 2009



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.20000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.20000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


