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Abstract  
A synthesis experiment was conducted based on 
data from ratings of speaker skill and acoustic 
measurements in samples of political speech. 
Features assumed to be important for “being a 
good speaker” were manipulated in the sample 
of the lowest rated speaker. Increased F0 dy-
namics gave the greatest positive effects, but 
elimination of disfluencies and hesitation paus-
es, and increased speech rate also played a 
role for the impression of improved speaker 
skill.  

Introduction  
The current study concerns public speaking 
with a focus on qualities that characterize 
speakers held to be “good speakers”. By that 
we mean persons capable of adjusting their 
speech to the maximum of what is possible in 
order to get across to an audience. Although 
public speakers vary in the extent to which they 
meet this criterion of speaker skill, such a ca-
pability is a great asset, not the least in politics. 
It is assumed that this capability to a great ex-
tent depends on prosody, in particular how 
prosody is used to signal intentions of the 
speaker and attitudes towards the listener.  

In a resynthesis experiment we modify the 
original sample of one of the speakers analyzed 
in a previous study (Strangert, 2007) concerned 
primarily with subjective ratings of speaker 
qualities. The speakers were chosen so as to 
represent a great variation in order to be able to 
single out features with a potential for distin-
guishing good speakers from less good ones. 
The study also included some restricted acous-
tic-prosodic measurements of the speech sam-
ples. In closely related studies based on English 
and English and Arabic, respectively, Rosen-
berg and Hirschberg (2005) and Biadsy et al. 
(2008) had subjects rate charisma and corre-
lated these ratings with a great number of 
acoustic features. 

In the present study we build on the analy-
ses in Strangert (2007) and, in addition, extend 
the acoustic-prosodic analysis presented there 
to include more features potentially relevant for 
the impression of speaker skill.  

Rating data 
The speech sample used in the resynthesis ex-
periment was one of those (16 in total) ana-
lyzed in Strangert (2007).  They were re-
cordings (audio and video) from debates in the 
Swedish parliament (Riksdagen) representing a 
variety of speakers (more and less skilled, male 
and female) and styles (read and spontaneous).  

The samples were rated by 18 native Swed-
ish subjects who gave their opinion on a num-
ber of qualities on a five-point scale from “no, 
absolutely not” (0) to “yes, absolutely” (4). The 
ratings included an overall good-speaker rating, 
good-speaker defined as “a person capable of 
catching the attention and interest of an audi-
ence through her/his way of communicating”.  
This rating was matched to all the other ratings 
and found to have strong positive correlations 
with expressive, powerful, involved and trust-
worthy (all with r ≥ .89; with correlations based 
on means of all individual ratings for each qual-
ity). There were also positive correlations with 
aggressive, accusatory and agitating (r ≥. 65), 
and negative with humble (r =-.55 and insecure, 
hesitant and monotonous (r ≥ -.86).  

The rating scores varied considerably be-
tween the speakers. The mean good-speaker 
score varied from 3.39 for the speaker rated 
highest to 0.56 for the lowest rated speaker.  

Acoustic analysis   
The acoustic measures included F0 range (in 
semitones, and as a ratio of mean F0 maximum 
of focused words to mean F0) and number of 
focus positions. Further, minimum, maximum 
and mean F0 and mean of F0 maximum of fo-
cused words were measured separately for the 
male and female speakers. (Focused words 
were identified by the first author through lis-
tening.) Measurements also included a number 
of duration features and speech rate measures, 
which we leave out here concentrating on those 
features correlating strongly with good-
speaker. 

Table 1 summarizes F0 measures and their 
correlations with the (mean) good-speaker 
scores. As shown, the number of focused words 
varies considerably. There is a positive, corre-
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Feature max min r     p

Mean F0 max of foc 
words/mean F0 1.85 1.17 .61   .01*

F0 range, 75-25 
percentiles (ST) 8.78 2.44 .61   .01*

female 384 219 .87   .005**
male 233 150 .76   .03*
female 516 265 .82   .01*
male 325 190 .63   .09
female 246 180 .62   .10
male 164 113 .65   .08

  .07

Mean F0 max of 
focused words

F0 max  

F0 mean

Focused words (N) 23 3 .47

lation of .47 with the good-speaker scores, but 
it does not reach significance (p=.07). 
Table 1.  F0 measures and their correlations with 
the mean good-speaker scores. 

 
Significant and positive correlations include F0 
range, measured in semitones and as a ratio of 
mean F0 maximum of focused words to mean 
F0. The two measures give similar results 
(r=.61; p<.05) and we therefore confine our-
selves to the semitone data in the following.  
Ranges in semitones between the 25% and 75% 
points in the F0 distribution vary between 8.78 
and 2.44 for individual speakers with a median 
of 4.7. These figures may be compared to simi-
larly computed ranges (25% -75% distribution 
points) extracted from 498 speakers in the Swe-
dish SpeeCon database (Carlson et al., 2004). 
The great majority of these “ordinary” speakers 
had a range of 2-5 semitones. Half of our 
speakers’ ranges then fell outside this more re-
stricted interval.  

There is a significant correlation of good 
speaker with F0 maximum, but only for the fe-
male speakers (r=.82; p<.05).  For the mean of 
F0 maximum of focused words, on the other 
hand, there is a positive correlation for both the 
male (r=.76; p<.05) and female (r=.87; p<.01) 
speakers. This feature is comparable to the 
pitch range measure (mean HiF0, the highest 
accented pitch peak) in Biadsy et al. (2008) 
which correlated positively with charisma in 
American English and Palestinian Arabic when 
rated by American and Palestinians as well as 
Swedish subjects. This feature in addition was 
found to be more important for the Swedish 
subjects than for the others  

Thus F0 dynamics appears to be primarily 
associated with the extent to which the range is 
widened upwards; the correlation with F0 min-
imum is insignificant. Neither is mean F0 over 
the speech sample (excluding silent pauses) 
sig-nificant, although both female and male 
speakers’ correlations exceed .6 (with p=.08 
and .10, respectively). Biadsy et al. (2008) on 

the other hand, found significant correlations 
between mean F0 and charisma ratings, irre-
spective of the language of the raters, for both 
American and Palestinian Arabic speech mate-
rials.  

Fluency and speaking style 
As some speakers were perceived as far more 
fluent than others, a measure of disfluency was 
calculated. The number of positions with a slip 
of the tongue, a repetition or a repair was de-
termined through listening by the first author. 
This measure showed a strong negative correla-
tion (r=-.72; p<.01) with good speaker. A simi-
lar negative correlation was found also in the 
cross-cultural comparison by Biadsy et al. 
(2008) with the exception of the Swedish 
judgments of American English. We note this 
difference between Swedish judgments of Swe-
dish and English, respectively, which may be 
ascribed to cultural influences.  

Disfluencies occur primarily in speech pro-
duced spontaneously as a result of problems 
with the planning of what to say next. As some 
of our speakers read from a manuscript and 
some spoke more freely, we could relate the 
disfluency scores to the read vs. spontaneous 
style of speaking. Even though the three most 
disfluent speakers were in fact speaking spon-
taneously, there was no obvious relation taking 
all speakers into account. Neither was there any 
obvious relation between speaking style and the 
good-speaker rating.  

Resynthesis experiment 
In the acoustic analysis, F0 features, in particu-
lar a wide F0 range and high peaked focused 
words, were found to give high ratings of 
“good speaker”, while the opposite, a smaller 
range and focused words with lower peaks, was 
given low ratings. Also, the good speakers were 
to a great extent fluent, while the less good 
ones had lots of repetitions, repairs etc.  These 
results were elaborated in an experiment in 
which the sample of the speaker with the lowest 
score (0.56) for “good speaker” was modified 
in several ways. The assumption was that, rely-
ing on our production results, we could im-
prove the perceived skill of speaking. 

The scores for the selected (male) speaker 
were high for insecure, hesitant, monotonous 
and low for expressive, powerful, aggressive 
and trustworthy and he had the highest score of 
all speakers for humble. He was also the second 
most disfluent speaker with a total of 12 disflu-
ency positions, and he had the smallest F0 
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1 2 3 4 5 6 7 8

M:F0_ M:flu_M:rate 8 1 1 2 1
M:F0_ M:flu_O:rate 1 4 5 1 1 3
M:F0_ O:flu_ M:rate 4 3 3 1 1 3
M:F0_ O:flu_ O:rate 1 1 4 2 1 3 4,5
O:F0_ M:flu_M:rate 2 2 2 4 2 4,5
O:F0_ M:flu_O:rate 1 2 1 4 2 2 6
O:F0_ O:flu_ M:rate 1 1 1 5 3 1 6
O:F0_ O:flu_ O:rate 2 1 3 6 7,5

Ranking MdStimuli 

range (2.84 ST), F0 maximum (190 Hz), and 
mean F0 maximum of focused words (150Hz). 
This speaker also was the slowest with a speech 
rate (including pauses) of 3.46 syllables per 
second. Thus, this speaker is a natural candi-
date for the resynthesis experiment. 

Hypotheses 
The features to be evaluated included the two 
that had the highest correlations (positive and 
negative, respectively) with good speaker: F0 
dynamics, and disfluencies. (In the following, 
when referring to experimental manipulations, 
we use the more neutral term “fluency” instead 
of “disfluencies”.) As the selected speaker was 
extremely slow, we also included speech rate, 
although the speech rate features overall corre-
lated insignificantly with good speaker.  

We hypothesized that of these features, rate 
would be the least effective for improvement of 
speaker skill. Concerning the other two, we 
could not decide in advance between alterna-
tive a) and b). There might also be interactions 
between the features, giving a third alternative: 
a) F0 dynamics > fluency > speech rate 

b) fluency > F0 dynamics > speech rate 

c) F0 dynamics, fluency and speech rate interact  

Experimental setup 
To create the experimental stimuli, we used the 
KTH resynthesis toolkit EXPROS (Gustafson and 
Edlund, in press) together with the Mbrola di-
phone synthesis toolkit (Dutoit et al., 1996). 
This was a three step process: first the EXPROS 
toolkit was used to automatically generate the 
data needed to build a new Mbrola diphone da-
tabase from the original speech sample (36 sec-
onds in length). Then the Mbrola toolkit was 
used to build a customized Mbrola mini-voice. 
Finally, EXPROS was used to modify the pro-
sodic features of the original speech sample. 
The following manipulations were performed: 
F0 dynamics: The pitch scale was transformed to a semitone 
scale. The mean pitch was increased by two semitones and the 
range was expanded, so that the standard deviation increased 
from 2 semitones to 4. 

Fluency: Reduction of disfluencies was made by cutting out 
slips of the tongue and repetitions.  

Speech rate: Speech rate was increased by 5% and long silent 
hesitation pauses were considerably shortened.  
 
Thus, there were eight stimuli (2x2x2) includ-
ing all combinations of original and modified 
F0 dynamics (O/M F0), fluency (O/M fluency) 
and speech rate (O/M rate).  

The 12 subjects in the test, all academic 
staff or students in areas other than phonetics, 
made a ranking of the eight versions. They did 
so using an interactive computer program im-
plementing a visual sort and rate/rank method.  

Each of the eight versions was represented 
by an icon in random order on the computer 
screen. The subjects were instructed to rank 
them from best (1) to worst (8) in reference to 
the criterion for “a good speaker”, that is, a per-
son capable of catching the attention of an au-
dience through her/his way of speaking”.  Be-
fore coming up with the ordering they pre-
ferred, the subjects could listen to the stimuli as 
many times as they wished and try different 
rankings by moving the icons around.  

Results 
In a complex task as this, we cannot expect to-
tal uniformity between subjects’ rankings. De-
spite this, there is a fair degree of consistency; 
the correlation between subjects (Kendall’s W) 
is .48 (<.001). 
Table 2. Median and distribution of 12 subjects’ 
rankings (1=best - 8=worst) of eight versions of a 
speech sample with modifications (M) of F0, flu-
ency and speech rate in the original (O) version.  

 
 
 
 
 
 
 
 
 

 
 
The results support the general assumption that 
perceived speaker skill can be improved by 
modifications such as those suggested by our 
production data. The general trend is that the 
more modifications, the higher the ranking. 
This is demonstrated in Table 2, which shows 
the distribution of rankings for the eight stimu-
lus versions together with the median rankings. 
The results indicate that F0 modifications play 
the major role, with modifications of fluency 
and speech rate being second and third. The re-
sults pooled across all subjects then come close 
to an ordering according to hypothesis a) in 
terms of perceptual weight. Even though all 
rankings do not correspond exactly with this 
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ordering, they are nevertheless concentrated 
around it as indicated by the shadowed area.  

A more detailed analysis reveals interesting 
differences between subjects. Some had ratings 
reflecting a completely systematic ordering of 
the features in accordance with hypothesis a), 
while others were less “systematic”. This is not 
unexpected, as making judgments about such a 
phenomenon as speaker skill most reasonably is 
not a simple task. The features under investiga-
tion may be expected to interact in complex 
ways, but individual experiences and prefer-
ences may also play a role. Several of the sub-
jects after the test spontaneously commented on 
their impressions of the stimuli. Some of them, 
for example, found slips and other disfluencies 
to be very disturbing, while others looked upon 
the same phenomena as something natural and 
more or less unavoidable. Still most of them, 
according to the general result, favored a modi-
fied F0 range and some reported that they eas-
ily could divide the eight versions in two 
groups (original and modified F0 dynamics), 
but that priorities within these groups were dif-
ficult. 

Conclusions and future work 
In this study, the focus was on features contrib-
uting to the impression of a good speaker, “a 
person capable of catching the attention and 
interest of an audience through her/his way of 
communicating”. We conducted a resynthesis 
experiment based on the results from good-
speaker ratings combined with acoustic meas-
urements from a number of speakers. Acoustic 
features which correlated significantly with the 
subjective ratings were perceptually evaluated.  
Our data had revealed a strong positive correla-
tion between good speaker and F0 peak height 
of focused words and F0 range. A strong but 
negative correlation was found for disfluency.  

In the resynthesis evaluation these features, 
combined with speech rate, were manipulated 
through modifications in the speech sample of 
the speaker rated lowest.  By increasing F0 dy-
namics, eliminating disfluencies and hesitation 
pauses, and speeding up the speech, the impres-
sion of speaker skill improved considerably. 
Modifying F0 dynamics produced the greatest 
effects with changes of (dis)fluency and speech 
rate, respectively, second and third. The results 
support related findings pointing to the impor-
tance of F0 variability in ratings of charisma 
(Biadsy et al., 2008) and liveliness (Traun-
müller and Eriksson, 1995; Hincks, 2005). 

Combined with more acoustic data, resyn-
thesis evaluations like the one conducted here 
could shed further light on what makes a speak-
er a good speaker. Also, the results from the 
synthesis experiment open up for useful appli-
cations, for example speaker training.       
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