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ESTIMATION OF SPEAKERS’ WEIGHT AND HEIGHT FROM
SPEECH: A RE-ANALYSIS OF DATA FROM MULTIPLE
STUDIES BY LASS AND COLLEAGUES"*

JULIO GONZALEZ

University Jaume I of Castellon

Summary—Research on identification of speakers’ weight and height from their
speech has yielded controversial results. Conclusions from a series of reports con-
ducted by Lass and colleagues must be interpreted with caution because they are
based on comparisons of only two types of data, mean of actual values and mean of
estimated values. Cohen and others clearly demonstrated that this method of analysis
overstated the accuracy of listeners’ judgments. Following Van Dommelen’s proce-
dure, data from six of Lass’s reports were re-analyzed with more appropriate statistics.
Results of re-analysis show that (a) listeners are not very efficient guessing the weight
or height of speakers, as only 14% of the estimations correlated significantly with ac-
tual values. (b) Judgments are highly consistent under different acoustic conditions,
suggesting that listeners follow vocal stereotypes about the body size of speakers, even
though these stereotypes are wrong.

Many researchers have examined the question of whether a listener can
judge a speaker’s physical characteristics from speech. Research mainly has
focused on identification of speakers’ sex (Schwartz & Rine, 1968; Lass,
Hughes, Bowyer, Waters, & Bourne, 1976; Lass, Almerino, Jordan, & Wals,
1980; Bennett & Montero-Diaz, 1982), age (Hartman & Danauer, 1976; Lin-
ville & Fisher, 1985; Neiman & Applegate, 1990; Traunmiiller & van Bezooi-
jen, 1994), race (Lass, Mertz, & Kimmel, 1978; Lass, Almerino, Jordan, &
Wals, 1980; Walton & Orlikoff, 1994), and body size, i.e., weight and height
(see reviews by Bricker & Pruzansky, 1976; Kreiman, 1997).

Research on identification of a speaker’s weight and height have been
particularly controversial. An early series of studies performed by Lass and
associates (Lass & Davis, 1976; Lass, Beverly, Niscosia, & Simpson, 1978;
Lass, Barry, Reed, Walsh, & Amuso, 1979; Lass, DiCola, Beverly, Barbera,
Henry, & Badali, 1979; Lass, Hendricks, & Tturriga, 1980; Lass, Kelley, Cun-
ningham, & Sheridan, 1980; Lass, Phillips, & Bruchey, 1980; Lass, Scher-
bick, Davies, & Czarnecki, 1982) reported that listeners were capable of
making accurate direct estimations of speakers’ weights and heights from re-
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corded speech samples under a variety of conditions. Subsequent studies
from other laboratories reported negative results (Gunter & Manning, 1982;
Kunzel, 1989). Recently Van Dommelen and Moxness (1995) presented sig-
nificant correlations between actual and estimated heights and weights only
for male speakers, while neither male or female listeners were able to esti-
mate weight or height of female speakers.

The results of studies performed by Lass and colleagues must be inter-
preted with caution given the method of analysis employed. Each study’s
conclusions were based mainly on comparisons of only two values, the mean
of actual values of speakers’ weights and heights and the mean of weight
and height estimations by a group of listeners. Lass and associates generally
found relatively small differences between these mean values and concluded
that listeners’ judgments were accurate estimations of the speakers’ actual
weights and heights. However, Cohen, Crystal, House, and Neuburg (1980)
found that this method of data reduction and analysis overstated the accu-
racy claimed for the estimations. The reason is that most of the discrepancy
between true and estimated measurements will be absorbed by regression
toward the mean, that is, the use of an “average difference” cancels out the
deviations from the actual values: a negative difference on one estimation
cancels a positive difference on another estimation. Cohen, et /. (1980) ob-
tained a very small mean difference in an ingenious “‘experiment.” A group
of “listeners” was instructed to (1) think of any male speaker and (2) esti-
mate the weight of that speaker. At the same time an experimenter collected
the weights of 14 men selected at random. Thus, in this experiment no re-
cordings of speech were used, but both mean values were close. The mean
of the actual weights of the 14 males (“speakers”) was 1722 Ib., and the
mean of the imaginary estimations made by the group of “listeners” was
173.5 Ib., a difference smaller than most of the results in the studies by Lass
and colleagues. In studies of this type, measures such as the square root of
the average squared difference or simply the mean absolute difference are
more appropriate statistics. Van Dommelen (1993) re-analyzed the data from
Lass, Phillips, and Bruchey (1980) and found that listeners were not able to
identify accurately the weights and heights of speakers. Although the overall
mean of estimations was close to the overall mean of actual values, a statisti-
cal re-evaluation of data starting from each individual speaker yielded nonsig-
nificant correlation coefficients between actual and estimated heights and
weights. Also, another finding was that listeners’ judgments were highly con-
sistent, even though they were wrong. Van Dommelen obtained positive and
significant correlations between various combinations of estimated values un-
der different conditions of filtered speech, concluding that listeners made
their judgments according to vocal stereotypes regarding the speaker’s body
size. Re-evaluation of the data from Lass, Phillips, and Bruchey (1980) was
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possible because although no tables of raw data were given, the authors
included histograms that could be used by Van Dommelen to reconstruct
the raw data. The heights of the bars in the histograms represented mean
estimated heights and weights and actual heights or weights for each individ-
ual speaker. These bars were measured by Van Dommelen directly on the
original page with an estimated accuracy of 0.2 mm (1 mm corresponded to
roughly 2 in. for height and 4 Ib. for weight). Given the scatter in the data,
that accuracy was considered sufficient.

However, an important set of papers reported by Lass and associates
remain unanalyzed by Van Dommelen’s method (1993). Considering the
conclusions reached in these papers were based mainly on the comparisons
of overall means (estimated vs actual weights and heights), cautious interpre-
tation is needed. As raw data could be reconstructed from the histograms
provided in these reports, it would be useful to evaluate the hypothesis us-
ing Van Dommelen’s procedure. At the same time, a re-evaluation starting
from the individual speakers’ data offers the opportunity of testing, using
other sources, the finding of a high consistency of listeners’ judgments on
the speaker’s body size.

In the present study data from the following six reports were re-ana-
lyzed: (1) Lass, Beverly, Niscosia, and Simpson (1978), which was an investi-
gation of direct estimations of speakers’ heights and weights assessing the
importance of the sex of the speaker and listener; (2) Lass, DiCola, Beverly,
Barbera, Henry, and Badali (1979), in which the effect of phonetic complex-
ity on judgment of the speaker’s height and weight was studied, and four
kinds of stimuli were employed to test four levels of phonetic complexity:
isolated vowels, monosyllabic word, bisyllabic word, and sentences; (3) Lass,
Barry, Reed, Walsh, and Amuso (1979), in which the authors used three con-
ditions: forward-played (normal) speech, backward-played speech, and time-
compressed speech to study the importance of temporal features of speech
in speaker height/weight estimation; (4) Lass, Kelley, Cunningham, and Sher-
idan (1980), in which speaker’s height and weight from voiced and whisper-
ed speech were compared to evaluate the effect of vocal pitch; (5) Lass, Hen-
dricks, and Tturriga (1980), in which the consistency of listeners’ judgments
of speakers’ heights and weights were assessed by comparing the estimations
made in four experimental sessions; (6) Lass, ez al. (1982), in which the ef-
fect of speakers’ attempts to disguise their voices on listeners’ accuracy in
judgments of height and weight was assessed, using five conditions: normal
speaking (control condition), speech in which the speakers tried to sound
much taller and much shorter, as well as much heavier and much lighter
than they actually were. In the present study, only the control condition was
re-analyzed to compare with actual heights and weights of speakers.
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METHOD

Following the same procedure employed by Van Dommelen (1993), raw
data were reconstructed from the histograms presented in the six reports.
The heights of the histogram bars represented actual height or weight for
each individual speaker and mean estimated heights or weights under each
experimental condition studied in each paper. In all papers, histograms for
male and female speakers were separately provided in the four histograms
included in each report. These were weights of male speakers, weights of fe-
male speakers, heights of male speakers, and heights of female speakers. The
bars were measured in mm directly on the original page magnified to im-
prove the accuracy of the measures. The estimated accuracy was of 0.2-0.3
mm corresponding to roughly 0.2-0.3 in. for height and 0.3-0.4 Ib. for
weight. Reliability of bar measurements was calculated by means of a re-

TABLE 1
PearsoN CoORRELATION COEFFICIENTS AND CONFIDENCE INTERVAALS AT 95% FoR ACTUAL aND
EsTiMATED MEASURES AND BETWEEN PAIRS OF ESTIMATES OF SPEAKERS WEIGHTS AND
HetguTts UnpER DirrerENT ConprTiONS IN S1x STUDIES CONDUCTED BY LASS

Actual vs Estimated Measures

Weight Height
Speakers: Males Females Males Females

Lass, Beverly, Nicosia, & Simpson (1978)

Male listeners (a) 33 (<0,.72) 24 (<0,.67) 57 (.08,.84) 17 (<0,.63)

Female listeners (b) 11 (<0,.59) 34 (<0,.73) 67 (.24,.88) 43 (<0,.72)
Lass, DiCola, Beverly, Barbera, Henry, & Badali (1979)

Vowels (a) 72 (.31,.90) 53 (.00,.83) 51 (<0,.82) .05 (<0,.57)

Monosyllabic words (b) .37 (<0,.75) 57 (.06,.85) 51 (<0,.82) 32 (<0,.73) .

Bisyllabic words (c) 45 (<0,.79) .65 (.18,.88) 63 (.15,.87) 33 (<0,.73)

Sentences (d) 43 (<0,.78) .74 (.34,.91) 56 (.04,.84) -43(-78,0<)

Lass, Barry, Reed, Walsh, & Amuso (1979)
Forward played (a) 38 (<0,.75) .10 {<0,.58) 22 (<0,.66) .06 (<0,.56)
Backward played (b) -32(-72, 0<) -.03(-53,0<) -.07 (-.56,0<) .01 (<0,.52)
Time-compressed (c) 24 (<0,.67t -27(-69,0<) .02 (<0,.53) 47 (<0,.79)
Lass, Kelley, Cunningham, & Sheridan (1980)

Voiced (a) 48 (<0,.81) 30 (<0,.72) S50 (<0,.81) 09 (<0,.59)

Whispered (b) 71 (.29,.90) 38 (<0,.76) .19 (<0, .65) 53 (.00,.83)
Lass, Hendricks, & Iturriga (1980)

1st estimation (a) .13 (<0,.60) .14 (<Q,.61) .05 (<0,.55) .48 (<0,.80)

2nd estimation (b) 38 (<0,.75) 10 (<0,.58) 16 (<0,.62) 43 (<0,.77)

3rd estimation (c) 40 (<0,.76) 08 (<0,.57) 37 (<0,.74) 36 (<0,.74)

4th estimation (d) 32 (<0,.72) 11 (<0,.59) .07 (<0,.56) -.04 (-.54,0<)

Lass, Scherbick, Davies, & Czarnecki (1982)
Normal speech 38 (<0,.77) 30 (<0,.73) 45 (<0,.80) -.04 (-.580<)
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measurement of histograms in one paper (Lass, Beverly, Niscosia, & Simp-
son, 1978); all test-retest correlations were better than .99.

ResurLrs

Pearson product-moment correlations between actual and estimated
weights and heights were calculated across speakers of the same sex. Table 1
shows coefficients and 95% confidence intervals (CI) by speaker’s sex for
the different conditions included in the six studies re-analyzed. Confidence
intervals were computed according to each sample size (pairs of scores) and
using Fisher’s z. From the 64 coefficients, only 9 (14%) were statistically sig-
nificant, and 0 were not included in the confidence intervals: 6 for male and
3 for female speakers. In Lass, Beverly, Niscosia, and Simpson (1978) only
for the heights of men was there found a significant correlation berween ac-

TABLE 1 {ConTD)
PearsON CORRELATION COEFFICIENTS AND CONFIDENGE INTERVAALS AT 95% FoR AcCTUAL AND
ESTIMATED MEASURES AND BETWEEN PaIRS OF ESTIMATES OF SPEAKERS WEIGHTS AND
Hzicuts UNDER DirreReNT CONDITIONS IN Six STupiEs CONDUCTED By Lass

Pairs of Estimates

Weight Height
Males Females Males Females
(a) vs (b) .87 (.65,.96) 90 (.72,.97) .88 (.67,.96) .67 (.24,.88)
(a) vs (b) 41 (<0,.68) .90 (.71,.97) .82 (.51,.94) .55 {.03,.84)
(a) vs (¢) 50 (<0,.81) .82 (.51,.94) 76 (.38,.92) 76 (.38,.92)
(a) vs (d) 33 (<0,.73) 87 (.63,.96) .53 (.00,.83) 13 (<0,.62)
(b) vs (c) .89 (.68,.96) .89 (.68,.96) 90 (.71,.97) .57 (.06,.85)
(b) vs (d) 93 (.79,.98) 94 (.82,.98) 75 (.36,.92) -.10 (-.60,0<)
(c) vs (d) .87 (.63,.96) .90 (.71,.97) 78 (.43,.93) 25 (<0,.69)
(a) vs (b) -11(-.59,0<) .08 (<0,.57) .01 (<0,.52) =27 (-.69.0<)
(a) vs (c) 55 (.05,.83) 65 (.21,.87) 39 (<0,.75) 53 (02 82)
(b) vs {c) .06 (<0,.56) 27 (<0,.69) 19 (<0,.64) -.08 (-.57,0<)
(a) vs (b) .83 (54,.95) 53 (.00,.83) .67 (.22,.89) 26 (<0,.69)
(a) vs (b) 75 (.39,91) 95 (.85,.98) 76 (.41,.92) 90 (.72,.97)
(a) vs (c) .81 (51,.93) .89 (.69,.96) 48 (<0,.80) 92 (77,.97)
(a) vs (d) .81 (51,.93) 95 (.85,.98) .63 (.17,.86) 59 (.11,.85)
(b) vs (c) .93 (.80,.98) .96 (.88,.99) 56 (.07,.83) 92 (.77,.97)
(b) vs (d) .93 (.80,.98) 97 (.91,.99) .72 (.33,.90) 71 (31, 90)
(c) vs (d) 95 (.85,.98) 95 (.85,.98) 28 (<0,.69) .67 (.24, 88)
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tual and estimated values by both male and female listeners. Computing dis-
crepancies or absolute differences of actual minus estimated values, there is
no significant difference between male and female listeners in guessing the
weights of male speakers (¢,=-0.74, ns). These discrepancies (16.2 lb. for
male listeners and 17.3 Ib. for female listeners) are much larger than data re-
ported by Lass, Beverly, Niscosia, and Simpson (1978), wherein nonabsolute
values were averaged (3.19 Ib. for male listeners and 3.44 lb. for female lis-
teners). Also, there are no significant differences between male and female
listeners in guessing the weights of female speakers (¢,,= —0.68, ns), heights
of male speakers (z,,=0.07, ns), or heights of female speakers (¢,,=0.37, ns).

In Lass, DiCola, Beverly, Barbera, Henry, and Badali (1979) correla-
tions between actual and estimated values under four kinds of phonetic com-
plexity were significant for guessing the weights of males from vowels, the
weights of females from monosyllabic and bisyllabic words and sentences,
and the heights of males from bisyllabic words and sentences. According to
the mean differences, the authors did not find an increase in listeners’ accu-
racy from the simplest to the most complex stimuli. Also in our re-analysis,
no increase was found. Discrepancies in guessing males’ weights were not
significant among the four kinds of phonetic complexity (F,,,=1.16, ns).
Absolute discrepancies also did not show significant differences among the
four kinds of complexity estimating heights of males (F,,,=0.04, ns) or fe-
males (F,,;=2.29, ns). These only reached significance for female weights
(F,;,=2.91, p<.05) given differences between vowels and bisyllabic words
(12.5 vs 10.1 Ib.; 4,,=2.61, p<.05),

In Lass, Barry, Reed, Walsh, and Amuso (1979) no correlation of actual
and estimated values reached significance. However, except for females’
heights, absolute discrepancies showed significant differences among condi-
tions due to an anomalous behavior of backward-played condition, which
reached discrepancies much greater—about twice those of the other condi-
tions.

In Lass, Kelley, Cunningham, and Sheridan (1980) only estimations of
males’ weights from whispered speech reach a significant correlation with
true values. Absolute discrepancies did not show significant difference across
conditions (voiced vs whispered speech).

Finally, in Lass, Hendricks, and Iturriga (1980) and Lass, e af. (1982)
no correlation between actual and estimated heights and weights reach signif-
icance regarding male or female speakers.

An interesting finding in the re-evaluation of the data from Lass, Phil-
lips, and Bruchey (1980) made by Van Dommelen (1993) was the high con-
sistency of estimations across different stimulus conditions (i.e., unfiltered,
low-pass filtered, and high-filtered speech). In the present study this finding
was tested by evaluating correlations between pairs of estimations from each
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report (see Table 1). The overall picture is very different: of a total of 68
correlations 49 (72%) were significant. An important portion of the nonsig-
nificant correlations corresponded to estimations made from backward-play-
ed speech and by Lass, Barry, Reed, Walsh, and Amuso (1979). These were
different from those made in the other conditions, for those were forward-
played and time-compressed speech.

Conclusions

In contrast to the conclusions of Lass and colleagues on the basis of overall means, the
use of more appropriate statistics showed that listeners are not accurate in making their estima-
tions of weights or heights of speakers when presented only their voices. Only 14% of the
estimations resulted in significant correlations with the actual weights and heights of speakers.
Also, when absolute differences berween estimated and actual values are considered, the
discrepancies are much larger than those reported by Lass and colleagues, wherein positive dif-
ferences were cancelled by negauve differences.

Re-analysis of the data from Lass's six reports supports the finding of Von Dommelen
(1993), that listeners are very consistent in their judgments. This consistency occurs under dif-
ferent conditions of speech, whether normal voiced, whispered, filtered, time-compressed, or
using vowels, words, or sentences as stimuli. The one exception is for backward-played speech,
which is a case in itself. Listeners probably are guided, although incorrectly, by vocal stereo-
types concerning the body size of speakers. In this sense, a clear example of an incorrect
stereotype is listeners’ use of the fundamental frequency of speech as a perceptual cue of the
speaker’s body size (Fitch, 1994). The data show instead that there is no significant correlation
between the voice fundamental frequency and height or weight of human speakers (Lass &
Brown, 1978; Kunzel, 1989). Another possible incorrect perceptual cue used to guess body size
is formant frequencies of speech—or vocal tract size Fitch (1994) found that listeners associ-
ated synthesized vowels of lower formants with laiger body sizes of the hypothetical speakers.
However, the data currently available do not indicate a relation berween formant frequencies
and body size in adult humans of the same sex. In contrast to Fitch's findings (1997), in rhesus
macaques, the few reports that have tangentially computed correlations within sex between for-
mant frequencies—or derived measures as formant dispersion or vocal tract length—and hu-
man body size find nonsignificant or very weak coefficients (Van Dommelen & Moxness, 1995;
Collins, 2000).
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