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ABSTRACT 

This study examined the nature of deceptive vocal behavior 

in interactive situations. It compared those vocal features 

of deception that can be measured by acoustic equipment with 

those vocal features of deception that can be measured 

perceptl~ally by human coders. As deception researchers 

traditionally measure vocal behavior with either acoustic or 

perceptual methods, it is uncertain what correspondence, if 

any, exists between these two methods. This study attempted 

to determine this correspondence. Deceptive interactions 

from an earlier study (Buller, Burgoon, Buslig & Roiger, 

1993; Buller, Burgoon, White, & Ebesu, 1994; Burgoon, 

Buller, Ebesu, White, & Rockwell, in press) were used to 

conduct a detailed analysis of vocal features of deceptive 

speech. The vocal samples were analyzed perceptually and 

acoustically. Results indicated moderate correlations 

between some acoustic and perceptual variables, with neither 

measurement type proving conclusively superior to the other 

in discriminating between truth and deception. Of three 

categories examined (time, pitch, and intensity), the time 

variables of shorter message length, longer response 

latencies, slower tempo, and less fluency best discriminated 

between truthful and deceptive statements. Other variables 
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that discriminated truth from deceit were increased 

intensity range, increased pitch level and variance, and 

less pleasant vocal quality. Analyses of deception type 

showed that fabricated deceptions were louder and lower 

pitched than equivocal deceptions. An analysis of deception 

planning, showed that planned deceptions exhibited more 

fluency, a lower pitch level, and less pitch variance than 

unplanned deceptions. An examination of correlations 

between deceiver/receiver evaluations of deceiver honesty 

and deceiver vocal behaviors showed moderate correlations 

occurred between these evaluations and length of response 

latencies, pitch level, pitch range, and pitch variance. In 

general, these findings provide further confirmation of 

Interpersonal Deception Theory. 



CHAPTER 1 

INTRODUCTION 
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Deception researchers have regularly pointed to vocal 

behavior as a key element in signaling a speaker's deception 

(DePaulo, Stone, & Lassiter, 1985; deTurck & Miller, 1985; 

Zuckerman, DePaulo, & Rosenthal, 1981). Vocal behavior may 

be distinguished from speech in that it refers to sound 

produced orally by humans without regard for linguistic 

content (similarly labelled as "paralanguage" by Trager, 

1958, "vocalics" by Burgoon, Buller, & Woodall, 1989, 

"speech style" by Giles & Street, 1985). Components of 

vocal behavior such as message duration, hesitations or 

pauses, and pitch level have been consistently found to be 

reliable indicators of deception (Ekman, 1989; Ekman, 

O'Sullivan, Friesen, & Scherer, 1991; Ekman, Friesen, & 

Scherer, 1976; Streeter, Kraus, Geller, Olson, & Apple, 

1977; Zuckerman et al., 1981). However, findings regarding 

some vocal components have not always been consistent across 

studies (Cody, Marston, & Foster, 1984; Greene, O'Hair, 

Cody, & Yen, 1985; Matarazzo et al., 1970; Motley, 1974; 

O'Hair, Cody, & McLaughlin, 1981). Researchers suggest that 

various methodological problems may have led to 

discrepancies in study results (e.g., Buller & Burgoon, 

1994; deTurck & Miller, 1985). 
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The purpose of the present study is to determine which 

vocal behaviors best discriminate between truthful and 

deceptive statements. In order to determine these 

behaviors, it is first necessary to examine how vocal 

behavior functions in deception and how vocal behaviors are 

typically measured. 

The Role of vocal Behavior in Deception 

Causes of Vocal Change During Deception 

Researchers over the past two decades have 

offered different theories of behavioral change 

during deception. Ekman's "leakage" hypothesis 

(Ekman, 1989; 1992; Ekman & Friesen, 1969; Ekman, 

Friesen, & Scherer, 1976), Zuckerman's four-factor 

(i.e., cognitive difficulty, arousal, emotion, and 

attempted control) theory (Zuckerman & Driver, 1985; 

Zuckerman, DePaulo, & Rosenthal, 1981; Zuckerman, 

Koestner, & Colella, 1985), and Buller and Burgoon's 

Interpersonal Deception Theory (Buller et al., 1993; 

Buller et al., 1994; Burgoon & Buller, 1994a, 1994b; 

Burgoon et al., in press; Burgoon, Buller, Dillman, & 

Walther, 1989) all suggest different reasons why 

deception is accompanied by changes in deceivers' 

voices. 

One argument proposes that the cognitive 
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1985; Motley, 1974; Zuckerman et al., 1981; 

Zuckerman, Larrance, Spiegel, & Klorman, 1981). 

Theorists have proposed a model of cognitive 

processing in which an abstract goal ("creating an 

effective lie") is implemented in a top-down manner 

with higher-order commands controlling lower-level 

behaviors. These lower-level behaviors are typically 

produced automatically, but may be executed 

independently through higher-level commands. 

The task of lying is more difficult than that of 

truthtelling, in that the liar must create a message 

that contradicts reality as the liar knows it to be, 

but still appear plausible to the receiver. Thus, 

deceivers may not communicate as effectively as 

truthtellers. Of course, in less cognitively 

demanding situations such as those in which deceiving 

is relatively simple (such as with "yes" or "no" 

responses), in which the deceiver has the opportunity 

to plan the deception in advance, or in which the 

deceiver is able to coordinate a deceptive response 

with previous deceptions, deceivers may experience no 

greater cognitive difficulty than truthtellers 

(Greene et al., 1985). 

Another line of reasoning holds that the act of 

deception increases physiological arousal in the 
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deceiver (Lykken, 1979; Wade & Orne, 1981). Although 

some theorists suggest that in certain situations 

arousal may improve deceptive performances (Miller & 

Stiff, 1993), most agree that, in general, arousal 

has a deleterious effect on deceiver performance. 

Research outside of the deception field has 

implicated increased arousal with vocal changes such 

as increased pitch level and decreased articulatory 

precision (Scherer, 1986; 1992; Scherer & Oshinsky, 

1977; Streeter et al., 1977). However, the arousal 

associated with deception appears to produce a 

different pattern of vocal characteristics than the 

generalized arousal experienced by truthtellers in 

other arousing situations (i.e., longer response 

latencies, shorter message duration, more speech 

errors, more pauses; deTurck & Miller, 1985). 

Still, other researchers (DePaulo et al., 1985; 

Zuckerman et al., 1981) propose that in addition to 

cognitive difficulty and arousal, the negative affect 

associated with most deception, also influences vocal 

performance. Deceivers may experience negative 

emotions either due to guilt or fear of exposure. 

They may also experience positive emotions such as 

joy when they successfully implement a deception 

(Ekman, 1992). These felt emotions may produce 



changes in vocal behavior such as increased pitch 

level, increased pitch variability, or increased 

intensity (Scherer, 1992). 
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Increased cognitive demands, increased arousal, 

and negative affect may cause deceivers to "leak" 

behaviors that may cue their deceptive intent (Ekman 

& Friesen, 1969). Deceivers leak these behaviors 

more often in vocal behavior than in verbal or other 

nonverbal behavior because, as theorists argue, 

speakers are less aware of their vocal behavior than 

they are of their verbal or other nonverbal 

behaviors. In general, vocal behaviors are more 

automatic than verbal behavior or other nonverbal 

behaviors such as eye contact or facial expression 

(Zuckerman & Driver, 1985). That is, speakers 

consciously choose their words and accompanying 

gestures but seldom choose accompanying vocal 

features (Hocking & Leathers, 1980). 

If they become aware of leakage, deceivers may 

attempt to control lower-level cues, but these 

attempts may backfire. When higher-order commands 

are forced to control lower-level functions, i.t 

places greater demands on the cognitive ability of 

the deceiver, leading to the increased likelihood 

that lower-level behaviors will be leaked. In such 
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cases, vocal cues associated with increased cognitive 

load (e.g., shorter message length, longer response 

latencies), a general repression of cues, or 

discrepancies between cue channels may be exhibited 

(Greene et al., 1985). 

It has also been suggested that vocal behaviors 

are less controllable than verbal behaviors or other 

nonverbal behaviors because vocal features (e.g., 

voice quality, pitch) are more closely linked to a 

speaker's physiology and are thus less subject to the 

active manipulation of the speaker (Knapp & Comadena, 

1979; Greene et. al., 1985). Thus, even with 

awareness, the deceiver may not be able to control 

cer.tain vocal behaviors, if cognitive load, arousal, 

or negative affect are too great. 

In addition to cognitive difficulty, arousal, 

and negative affect, all of which may cause "leakage" 

of deceptive intent, Buller and Burgoon (Buller et 

al., 1993; Buller et al., 1994; Burgoon & Buller, 

1994a, 1994b; Burgoon, Buller, Guerrero, & Feldman, 

1994) suggest in their Interpersonal Deception Theory 

(lOT) that deceivers may strategically adjust their 

vocal behaviors to create a more honest demeanor and 

cover their deceit. They argue that in order to 

successfully implement their deception, deceivers 
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must present an image of credibility; that is, they 

must exhibit competence, character, composure, and 

dynamism (McCroskey, 1972). Failure to create a 

credible image may violate normative expectations of 

truthfulness that exist in most conversations (Grice, 

1989). Thus, speakers who are more skilled in 

creating credible impressions may be more likely to 

succeed at deception. 

IDT also states that deceivers may strategically 

manipulate their behavior in ways that will not only 

convince listeners of their truthfulness, but will 

conceal their deception as well. Buller and Burgoon 

(1994b) suggest that deceivers achieve both of these 

goals by using verbal and nonverbal behaviors that 

convey (1) uncertainty and vagueness; (2) 

nonimrnediacy, reticence, and withdrawal; (3) 

dissociation; and (4) image-protecting behavior. 

They argue that among these four general strategic 

behavior types, uncertainty and vagueness, and 

dissociation are generally enacted verbally. 

Regarding the remaining two types, specific vocal as 

well as other nonverbal behaviors could create these 

effects. For example, decreased intensity and 

shorter message duration might be used strategically 

to convey nonimmediacy, reticence, and withdrawal; 
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whereas, pitch variety and increased pitch level 

might be used strategically to convey a more positive 

image. 

Thus, vocal behavior may chan~e during deception 

for both strategic and nonstrategic reasons. 

Nonstrategic behaviors (or "leakage") occur when 

deceivers experience increased cognitive load, 

increased arousal, or deception-induced emotion. 

Deceivers are often unaware of, or are unable to 

control nonstrategic behaviors. Deceivers 

intentionally use strategic behaviors to create 

impressions of honesty and competence. As IDT points 

out, coordinating these complex, interrelated 

behaviors makes creating a successful deception 

difficult. 

Although IDT considers several other components 

of interactive deception (e.g., suspicion, 

familiarity, knowledge) that are not directly germane 

to the present study, it is the IDT proposal that 

deceivers strategically manipulate their vocal 

behaviors as well as inadvertently leak their 

deceptive intent with nonstrategic behaviors which 

propels the present research. 

Features of Deceptive Voices 

Vocal cues traditionally examined in deception 
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studies have been those most easily perceived by 

human interactants as well as those most 

stereotypically associated with deception such as 

increased disfluency and raised pitch. Often these 

cues have been represented with global concepts such 

as speaker nervousness or anxiety and have been 

labelled as such (e.g., increased "vocal nervousness" 

by Hocking & Leather, 1980; increased vocal "tension" 

by Burgoon & Baesler, 1991; decreased "vocal 

activity" by Buller & Aune, 1987; decreased "vocal 

certainty" by Sahlman & Koper, 1992). These global 

measures represent subjective reactions on the part 

of judges, although Burgoon and Baesler (1991) argue 

that it is not impossible to measure these global 

phenomena objectively or micro phenomena 

subjectively. 

Other studies and meta-analyses (e.g., DePaulo 

et al., 1985; Knapp & Comadena, 1979; Kraut, 1978; 

Zuckerman et al., 1981; Zuckerman & Driver, 1985) 

report findings on more specific vocal components of 

deceptive voices. In these studies, the reported 

cues tend to fall into three broad categories of 

vocal behavior as delineated by Scherer (1985): 

time, frequency, and intensity. 

Time. This feature is variously labelled 
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"speech rate" by Zuckerman and Driver (1985), "rate" 

by Mayer (1988), "tempo" by Trager (1958). Vocal 

features concerned with the length or speed of an 

utterance or any part of an utterance, either 

vocalized or unvocalized, may be considered a 

component of time. One time related finding in the 

deception literature is that of shorter overall 

message duration (deTurck & Miller, 1985; Miller, 

deTurck, & Kalbfleisch, 1983; Knapp, Hart, & Dennis, 

1974; Knapp & Comadena, 1979; Kraut, 1978; Mehrabian, 

1971; Zuckerman & Driver, 1985). However, this 

finding is often considered a verbal rather than a 

vocal cue because it represents a count of total 

number of words in an utterance, not the amount of 

sound produced. An acoustic study, however, found 

shorter duration of one-word deceptive responses as 

compared to nondeceptive responses (Motley, 1974). 

The theoretical basis for expecting shorter overall 

messages in deception may stem from the deceiver's 

reticence to offer more information than necessary 

(DePaulo et al., 85; Greene et al., 1985; O'Hair et 

al., 1981; Zuckerman et al., 1981; Zuckerman & 

Driver, 1985). IDT suggests that deceivers may be 

aware that giving too much information might result 

in the exposure of their deceit and thus they 



strategically limit the length of their message 

(Buller & Burgoon, 1994). Thus the following 

hypothesis is offered: 

HI: Deceivers will exhibit shorter overall 

message duration than will truthtellers. 

19 

A less frequently reported finding is that of 

slower overall tempo which is a measure typically 

derived from a count of the total number of words or 

syllables in the utterance compared to the total time 

of the utterance. Mehrabian (1971) reported a slower 

tempo for deceivers than for truthtellers. This 

finding is consistent with the argument that 

deception increases cognitive difficulty and leads to 

the following hypothesis: 

H2: Deceivers will exhibit slower tempos than 

truthtellers. 

Many deception researchers consistently report 

an increased disruption in the flow of normal speech. 

Perceptual studies generally label these as 

disruptions of fluency. They include an increased 

length of response latencies or initial pauses 

(deTurck & Miller, 1985; Marston, 1920; Matarazzo et 

al., 1970; Miller, et al., 1983); increased number of 

internal pauses, hesitations, and repetitions (Ekman, 

1992; Miller et al., 1983; Zuckerman & Driver; 1985); 



and increased number of speech errors (Kalbfleisch, 

1992; Zucke:cman & Driver, 1985; Zuckerman et al., 

1981). The general implication from most deception 

research is that fluency disruption is a major 

feature of deceptive vocal behavior. 
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Findings of deceiver dis fluency are consistent 

with various deception theories. The cognitive 

difficulty that the speaker experiences during 

deception may result in.less fluency (Zuckerman et 

al., 1981). In addition, Siegman (1978) argues that 

the arousal experienced by deceivers may also produce 

disfluencies. Likewise, the finding of increased 

pauses and hesitations supports IDT's argument 

(Buller & Burgoon, 1994b) that deception is 

accompanied by uncertainty and vagueness on the part 

of the deceiver. Deceivers may strategically pause 

or hesitate in order to misdirect the receiver. Due 

to the strength of these findings, the following 

hypothesis is offered: 

H3: Deceivers will exhibit less fluency than 

truthtellers. 

Various types of disfluencies are reported in 

the deception literature. One common disfluency is 

the response latency or pause immediately preceding a 

deceptive answer. Most researchers report longer 
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response latencies for spontaneously produced 

deceptive responses than for planned responses 

(Greene et al., 1985), suggesting that deceivers 

require additional time to prepare a credible

sounding answer. Consistent findings of longer 

response latencies in many deception studies (deTurck 

& Miller, 1985 Kraut, 1978; Matarazzo et al., 1970) 

lead to the following hypothesis: 

H4: Deceivers will exhibit longer response 

latencies than truthtellers. 

Pitch. The most frequently reported finding in 

deception research regarding pitch is that deceptive 

voices increase in general pitch level, or 

fundamental frequency, with most researchers arguing 

that increased pitch level is prompted by deception

induced arousal (Apple, Streeter, & Kraus, 1979; 

Ekman et al., 1976; Ekman et al., 1991; Hocking & 

Leathers, 1980; Scherer, Feldstein, Bond, & 

Rosenthal, 1985; Streeter et al., 1977; Zuckerman & 

Driver, 1985). Considering the strength of these 

results, the following hypothesis is offered: 

H5: Deceivers will exhibit higher pitch levels 

(fundamental frequency) than truthtellers. 

Despite these repeated findings, some 

researchers believe that other measures of pitch, 
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such as pitch range or pitch variety (Apple et al., 

1979; Scherer, 1985), may be an even better indicator 

of deception than is a general increase in pitch 

level because pitch variety may be more indicative of 

credibility than pitch level (Barge, Schlueter, & 

Pritchard, 1989; Burgoon, Birk, & Pfau, 1990; Ebesu & 

Rockwell, 1993). Indeed, Buller and Aune (1987) had 

coders rate pitch variety as a component of a "vocal 

activity" factor in a deception study and found that 

this feature increased when deceivers were speaking 

with friends and intimates, but decreased when they 

were speaking with strangers. In another study, 

Rockwell and Buller (1992) found a small increase in 

pitch variety for deceivers. As the significance of 

these findings is not completely clear, these 

research questions are offered: 

RQ1: will deceivers exhibit less pitch variety 

than truthtellers? 

RQ2: Will deceivers exhibit a narrower pitch 

range than truthtellers? 

Intensity. Intensity, or loudness, is not 

studied as often as time and pitch in deception 

research (often due to inadequate recording 

equipment), although findings from research on 

emotion suggest that intensity may play an important 
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role (Alpert, Kurtzberg, & Friedhoff, 1963; Frick, 

1985; Kimble & Seidel, 1991; Scherer, 1978) in that 

changes in intensity reveal speakers' sincerity or 

confidence. For example, Mehrabia~ (1971) reported 

decreased intensity for deceivers. Buller and Aune 

(1987) measured loudness as an aspect of "vocal 

activity" and found that this composite variable 

increased for deceivers when interacting with friends 

and intimates, but decreased with strangers. Even 

so, few deception researchers have included measures 

of vocal intensity in their research. Thus, it is 

premature to predict the direction or degree of 

intensity change, so the following research question 

is presented: 

RQ3: What changes in intensity are indicative 

of deceptive vocal behavior? 

Oher vocal features. Few other vocal features have 

been examined as possible cues to deceptive voices, 

although other vocal behaviors exist and can be 

measured (e.g., voice quality, articulation). 

However, lack of research regarding such behaviors.in 

deception makes it difficult to hypothesize which 

behaviors may be affected by deception. Scherer 

(1985) proposes, for example, that voice quality 

(comprised of those vocal features moderated by the 
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speaker's physiology such as amount of resonance, 

breathiness, nasality, or harshness) may be an 

important overlooked cue to deception. He argues 

that speakers may have less conscious control over 

changes that occur in voice quality, and thus 

decrements in voice quality may be more likely to 

leak during deception than changes in more 

controllable vocal features such as tempo or message 

duration. 

Findings outside of the deception literature 

suggest additional vocal cues to deception. For 

instance, research on the vocal features of emotion 

have determined that articulation (as encoded as 

formant frequency) may be associated with perceptions 

of different emotions (Ross, Edmondson, & Seibert, 

1986; Scherer, 1978; 1992, Scherer & Oshinsky, 1977) 

with the emotions of pleasantness, happiness, and 

surprise exhibiting more clipped articulation than 

those of boredom, disgust, and sadness. Deceptive 

speakers may experience emotions different from those 

they might experience if they were truthful and may 

expose these differences in their articulation. 

Deceivers may also attempt to convey an emotion they 

do not experience and may utilize changes in 

articulation to strategically make this change. 
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Likewise, vocal quality may change during 

deception. In the impression formation and 

management literature, researchers have found that 

speakers with a nasal quality are perceived as less 

competent than speakers with a more resonant voice 

(Brown, Strong, & Rencher, 1974, 1975; Pittam, 1990; 

Smith, Brown, Strong, & Rencher, 1975). Thus, 

receivers may be more likely to believe a deceptive 

speaker with a resonant voice than one with a nasal 

voice because a resonant quality creates an 

impression of competence. Therefore, the following 

research question is posed: 

RQ4: What other features of the voice, if any, 

distinguish between deceivers and 

truthtellers? 

Measuring Vocal Behavior 

In determining which vocal variables serve as 

effective cues to deception, it is necessary to 

determine whether various measures of vocal behavior 

actually measure what they claim to be measuring. 

Researchers must determine the size of the vocal unit 

to be analyzed, making certain that the unit is 

isomorphic with the feature or concept being studied 

(Burgoon & Baesler, 1991). Units can range in size 

from micro segments such as acoustic events, time 
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periods, or frequency counts typical of many 

psycholinguistic studies, to more macro or global 

phenomena such as impressions of a speaker's voice or 

evaluations of interaction style, units typical of 

many psychological and communication studies. 

Intermediate-sized units of analysis may consist of 

phenomena such as phonemic clauses, utterances, or 

individual speaker behaviors (Burgoon, 1985; Burgoon 

& Baesler, 1991; Scherer, 1980). In order to 

determine the appropriate unit of measure, it is 

first necessary to consider how different types of 

vocal data are derived. 

Perceptual Methods 

In most deception studies, vocal behaviors are 

typically measured by naive or trained coders who 

evaluate live or recorded speakers using rating 

scales, frequency counts, or timing of specific vocal 

events (Rosenthal, 1985; Zuckerman & Driver, 1985). 

Expert linguists or phoneticians also may be used 

(Scherer, 1978). These evaluations may be of micro 

events such as pauses between phrases, hesitations, 

or changes in intensity or pitch. The evaluations 

may be concerned with more global or macro phenomena 

such as vocal pleasantness or vocal activity. In 

most studies that use perceptual measures, data is 



collected from many speakers and averaged (Scherer, 

1985). Various types of content-filtering are 

sometimes used to mask the linguistic component of 

the utterance (Scherer, 1972). Perceptual methods 

are most common in fields such as sociology, 

psychology, and communication. 
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Deception studies that report specific 

perceptual measures of vocal phenomena (Hocking & 

Leathers, 1980; Zuckerman & Driver, 1985) list 

various subcategories of time such as response 

latencies, speech hesitations, response length, word 

repetitions, sentence changes, intruding sounds, 

stutters, OIahs,OI number of pauses, general speaking 

rate, temporal rhythm, as well as overall vocal 

nervousness. In examining this list of perceptual 

cues of time, it becomes evident that not all relate 

directly to vocal phenomena. 

Perceptual analysis of pitch is not as 

frequently conducted as is the acoustic analysis of 

this feature. This is due to the fact that there is 

no perceptual counterpart of fundamental frequency 

that coders can easily count or time to acquire a 

measure of pitch. Thus, perceptual measures of pitch 

usually require that coders make judgments regarding 

the speaker's general or average pitch (e.g., low-
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high). One deception study (Buller & Aune, 1987) had 

coders rate the speaker's pitch level (low-high) as 

well as pitch variety (not varied-varied) on Likert

type scales. 

Intensity has only infrequently and indirectly 

been evaluated in deception studies by perceptual 

measures. As with pitch, rating scales (soft-loud) 

may be used (Buller & Aune, 1987). Studies outside 

of the deception field have measured intensity 

(Rosenblum & Fowler, 1991; Scherer, 1972, 1986) 

Acoustic Methods 

In acoustic research, the oscilloscope and the 

sound spectrograph are the basic tools used to 

produce a visual record of frequency, amplitude, and 

duration of the acoustic signal (Borden & Harris, 

1984). Computerized digital processing of the 

acoustic output quickly allows analysis of recorded 

or live voices, and recent advances allow for visual 

comparison of samples (Keller, 1992; Borden & Harris, 

1984). Scherer (1985) calls the acoustic measurement 

of the voice "promising" (p. 149). Unfortunately, 

acoustic analysis is limited as to the length of 

speech sample and the number of samples that can be 

analyzed at a time. Thus, acoustic measures are 

seldom used for communication research, including 



deception, but are common in speech science and 

psycholinguistic research. 
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Even so, acoustic measures are becoming more 

common in examining communicative and psychological 

variables (e.g., Fairbanks & Pronovost, 1939; 

Gregory, 1990; Mowrer, LaPointe, & Case, 1987; Ross 

et al., 1986). Mowrer et al. (1987), for one, 

analyzed the acoustic properties of laughter, (i.e., 

fundamental frequency, intensity, and duration) . 

Such studies present nontraditional ways of utilizing 

acoustic methods for different types of communication 

research problems that may be adapted for use in 

deception studies. 

For example, measures of time can be extracted 

acoustically from the vocal stream. Researchers can 

precisely measure the total duration of an utterance 

in milliseconds as well as the number and duration of 

sound segments and silent segments (Fairbanks & 

Hoaglin, 1941; Keller, 1992; Scherer, 1985). 

In the data collection process, acoustic 

measures of time are often similar to perceptual data 

collection procedures. Coders who time and count 

events are simply using less precise timing and 

counting measures than those used in acoustic 

analysis. Coders' ratings of time behaviors, such as 



30 

general tempo (slow-fast) or fluency (not fluent

fluent) are less precise than comparable acoustic 

measures. It should be noted, however, that acoustic 

technology, unlike perceptual coding, is not capable 

of determining whether a silent segment is a response 

latency, a hesitation, or a dramatic pause or whether 

a sound segment is a repetition or a stutter. 

The acoustic counterpart of pitch is fundamental 

frequency. Strangely, this is one vocal feature in' 

deception research that is almost universally 

measured acoustically. Indeed, in their meta

analysis, Zuckerman and Driver (1985) define pitch as 

the "fundamental frequency of the voice as extracted 

and analyzed by electronic devices" (p. 135). In 

addition to this basic measure of what is perceived 

by the listener as vocal pitch, acoustic analysis can 

also extract two additional frequency related 

elements, fundamental frequency range and fundamental 

frequency variance. 

Intensity is a vocal feature infrequently 

measured in deception research (Motley, 1974). This 

may be due to the difficulty of recording high

quality and consistent vocal samples. Even so, 

Scherer (1985) notes that acoustic measures of 

intensity are easy to obtain in that most software 
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programs allow for easy extraction of intensity 

values from recorded voice samples. Intensity has 

been measured acoustically in studies outside of the 

deception field (Scherer, Banse, Wallbott, & 

Goldbeck, 1991; Scherer & Oshinsky, 1977). 

Other Methods 

Although perceptual data collection methods are 

the most common in deception research, with acoustic 

methods represented in some deception studies, other 

methods exist to study vocal phenomena that are 

generally not utilized in deception research. For 

example, speech scientists frequently study the 

physiological aspects of vocal phenomena such as 

muscle activity, brain waves, laryngeal activity, and 

respiration with equipment such as cineflouragraphs, 

pneumotachographs, and manometers (Borden & Harris, 

1984). As previous deception research has confirmed 

that deceptive behavior is generally accompanied by 

various physiological changes in blood pressure, skin 

conductance, and heart rate (Lykken, 1979; Podlesny & 

Raskin, 1984), it is not unwarranted to expect that 

physiological changes will also occur in the voice 

during deception. However, although most procedures 

to measure physiological changes in the 'voice produce 

precise measurements, these physiological measures 



are generally expensive, time-consuming, and 

invasive. Thus, physiological measures of vocal 

behavior have generally been considered impractical 

for use in most contemporary deception research. 
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Another area of research that considers vocal 

behavior is prosodic analysis. Prosody refers to 

those features of an utterance that extend beyond its 

linguistic components such as rising pitch 

inflections to denote questions or brief pauses to 

denote breaks between clauses. Although both 

acoustic and perceptual methods have been used to 

analyze prosody (Cooper & Sorensen, 1977; Crystal & 

House, 1990; Frick, 1985; Price, Ostendorf, Shattuck

Hufnagel, & Fong, 1991; Ross et al., 1986), the goal 

of prosodic analysis is different from that of 

traditional acoustic or perceptual research. In 

prosodic analysis, researchers attempt to determine 

those features of speech that alter the linguistic 

meaning of a specific utterance, as opposed to 

analyzing characteristics of speakers' voices. As 

applied to deception research, researchers would 

examine specific deceptive statements to determine 

speech cues that indicate the statement is false. 

Thus, prosodic analysis is not the same as 

determining common verbal features of deception which 
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has been done in a number of deception studies 

(Buller et al., 1993; Cody et al., 1984; Zuckerman & 

Driver, 1985). Certainly, however, elements of 

prosodic methodology may be of value in deception 

research. 

Selecting Measures 

Choosing the appropriate measures is a critical 

decision for voice researchers. Some deception 

studies have used acoustic measures (e.g., Ekman et 

al., 1991; Motley, 1974), but the overwhelming 

majority have used perceptual measures (e.g., Buller 

& Aune, 1987; Buller, Comstock, Aune, & Strzyzewski, 

1989; Buller, Strzyzewski, & Comstock, 1991; Burgoon 

et al., 1992; Cody et al., 1984; deTurck & Miller, 

1985; Hocking & Leathers, 1980; O'Hair et al., 1981). 

One problem with determining the appropriate method 

for researching vocal features of deception is the 

assumption that acoustic and perceptual measures of 

vocal behavior will produce similar results. Often 

the choice of one measure over another has been based 

more on convenience or disciplinary tradition rather 

than on theoretical appropriateness and/or 

methodological accuracy (Burgoon & Baesler, 1991). 

In selecting the most appropriate method, many 

unanswered questions remain. These include but are 
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not limited to: Are traditional measures the most 

appropriate for measuring vocal deception? How do 

acoustic measures of intensity correspond to the 

perceptual phenomenon of loudness? With more complex 

measures such as fundamental frequency variance, what 

correspondence, if any, exists between measures? 

Does the concept of fluency incorporate more than 

merely the number of disruptions in an utterance? 

What constitutes a disfluency? Can acoustic measures 

produce similar findings of disfluent speech in 

deception as those found by perceptual measures? 

These questions and others await answers. 

In order to answer these questions, the 

relationships between the various measures and their 

referents must first be determined. To date, no real 

comparison of the two major means of measuring vocal 

behaviors of deception--acoustic and perceptual--has 

been conducted. Thus, it is not known whether 

acoustic and perceptual measures are even tapping the 

same vocal phenomena. Occasionally, deception 

researchers have used both perceptual and acoustic 

measures in one study (e.g., an acoustic measure of 

fundamental frequency and perceptual measures of 

tempo, Zuckerman & Driver, 1985), but no studies 

could be located that measured one vocal feature both 
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acoustically and perceptually. 

Therefore, this study will have as a major goal 

the comparison of acoustic and perceptual measures of 

vocal cues related to deception. Using these two 

different measurement methods for the same variables 

may accomplish several things. If both types of 

measures produce similar results, it will verify that 

specific vocal behaviors typically occur during 

deception and also indicate which of the two types of 

measures is superior in detecting these features. 

If, however, the measures produce contradictory 

results, it may be an indication that inadequacies 

exist in one or both types of measures and, possibly, 

prompt us to reconsider not only how we measure vocal 

phenomena but also our theoretical explanation for 

vocal cues during deception. Thus, the following 

research questions are posed: 

RQ5: What correspondence exists between 

perceptual and acoustic measures of vocal 

behavior? 

RQ6: Are perceptual measures more effective than 

acoustic measures in distinguishing between 

deceivers and truthtellers? 

Problems with Deception Methodology 

Scholars suggest that the findings of much of 
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the early deception research may be incomplete due to 

unrealistic induction procedures, inappropriate 

methodology, and omission of relevant moderating 

factors (Buller & Burgoon, 1993; Hopper & Bell, 

1984). 

Few studies have considered the type of 

deception that occurs in interactive deception, such 

as fabrication, equivocation, or concealment (Buller 

et al., 1994; Burgoon et al., 1993; Cody et al., 

1984; Metts & Chronis, 1986). The type of deception 

used might affect specific vocal behaviors. For 

example, fabricators may experience greater cognitive 

difficulty than concealers or equivocators because 

they are forced to produce longer, narrative 

explanations in their responses. Thus, fabricators 

may exhibit behaviors different from equivocators or 

concealers (Buller et al., 1994) such as less fluency 

and slower tempo. Likewise, concealers may exhibit 

shorter overall messages than fabricators or 

equivocators by strategically limiting the amount of 

time they speak. Thus, the following research 

question is posed: 

RQ7: What effect does deception type (e. g., 

fabrication,equivocation, concealment) have on 

vocal behavior of deceivers? 
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Another concern is the type of question that 

prompts the deceptive response, with unexpected 

questions eliciting more spontaneous responses. 

Deception researchers have consistently found that 

deceivers who are allowed to prepare their responses 

exhibit more truthful-appearing responses than those 

deceivers who answer spontaneously, exhibiting longer 

response latencies and shorter messages (Burgoon et 

al., 1994; Cody, Lee, & Chao, 1989; O'Hair et al., 

1981). Theoretically, a planned deception should 

reduce cognitive load and improve deceptive skill, 

but findings from studies that have examined planned 

and unplanned deception have not always reported 

results that would lead to this conclusion (Miller & 

Stiff, 1993). These conflicting reports lead to the 

following question: 

RQ8: What effect does answer type (e. g., 

planned,unplanned) have on vocal behavior of 

deceivers? 

Few deceptions are totally dishonest and many 

contain some element of truthfulness (Bavelas, Black, 

Chovil, & Mullett, 1989; Buller & Burgoon, 1994b; 

Turner, Edgley, & Olmstead, 1975). Therefore, 

another methodological concern is whether deceivers 

are asked to provide a rating of their own level of 
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truthfulness. It is possible that the amount of 

truthfulness contained in a particular deceptive 

response may impact the type and amount of vocal cues 

exhibited, with responses that contain more truth 

exhibiting greater fluency, faster tempo, or lower 

pitch level. Likewise, measures of the receivers' 

ratings of deceivers' truthfulness may be evaluated 

to determine whether receivers' ratings coincide with 

those of deceivers and whether they also coincide 

with the same vocal behaviors as those that correlate 

with deceivers' own self-ratings. In addition to 

deceivers' and receivers' evaluations of deceivers' 

honesty, two other measures are important in 

determining the relationship between deceivers' 

honesty and deceivers' vocal behaviors (Burgoon et 

al., 1994). These include an accuracy rating which 

is the difference between deceivers' honesty scores 

and receivers' honesty evaluations. A second score 

is that of a truth-bias judgment, which is the 

difference between receivers' evaluations and 

deceivers' honesty scores. A positive score reveals 

that the sender believes the deceiver is more 

truthful than the deceiver reports to be; a negative 

score indicates receivers' lie-bias and'skepticism 

regarding the deceivers' honesty. Therefore, the 
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following research question is presented: 

RQ9: How do measures of truthfulness correlate 

with vocal behaviors of deceivers? 

Additionally, early deception research is often 

faulted for its lack of realism (Burgoon & Buller, 

1994; DePaulo et al., 1985; Miller & Stiff, 1993). 

In much of this early research the deceiver typically 

presented a brief prepared monologue to a camera or 

recorder. This precluded spontaneous and dynamic 

interaction typical of genuine interpersonal 

der.eption. 

Buller and Burgoon's Interpersonal Deception 

Theory is a reaction to this limitation (Buller & 

Burgoon, 1994; Burgoon & Buller, 1994a, 1994b). It 

attempts to explain deception as a process in which 

both sender and receiver strategically attempt to 

produce credible performances (Buller & Burgoon, 

1994; Buller et al., 1989; Buller et al., 1991). 

When viewed from this theoretical perspective, it can 

be seen how previous research may have lacked 

isomorphism with reality in that it failed to 

incorporate factors such as length of interaction 

(Hocking & Leathers, 1980), probing on the part of 

the partner (Buller et al., 1989), suspicion on the 

part of the partner (Buller & Hunsaker, 1992; Buller 
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et al., 1991; Burgoon et al., 1992), and the 

relationship between deceiver and target (Buller & 

Aune, 1987; Burgoon et al., 1992). As these factors 

have consistently been shown in recent research to 

impact deceiver behavior, they are now incorporated 

into many deception experiments and also are 

incorporated into the present study. 



CHAPTER 2 

METHOD 

Data for the present study were drawn from an 

earlier study that tested the principles of IDT 

(Buller et al., 1993; Burgoon et al., 1994). The 

original study utilized a 2 (planned/unplanned) X 3 

(fabrication/equivocation/concealment) X 2 

(suspicion/no suspicion) X 2 (novice/expert) 1 

factorial design with a repeated factor on answer 

type. 

Participants 
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Participants (N=72 adults, 36 males, 36 females) 

ranging in age from 19 to 75 years, were drawn from a 

metropolitan southwestern community purportedly to 

participate in an experiment on interviewing skills. 

All agreed to be involved in the experiment in 

exchange for individualized communication skills 

training. Some participants were asked to bring an 

acquaintance with them and some were paired with 

strangers when they arrived. This resulted in 17 

acquainted and 19 stranger dyads, 16 same-sex dyads 

(males=8, females=8) and 20 cross-sex dyads (male 

IThe present study used only the sample of novices and 
not the sample of experts, because the audio quality of 
the recording of the expert sample was considered of 
insufficient quality for acoustic analysis. 



interviewees=ll, female interviewees=9}. 

Pretests 
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In the induction rooms, both participants 

completed an abbreviated form of Riggio's (1986) 

Social Skills Inventory and a scale measuring the 

nature of their relationship. These tests were used 

in other experiments. 

Procedures 

Participants were told that they would take part 

in a videotaped interview ostensibly to examine their 

communication skills. They were randomly assigned 

the roles of Interviewer (ER) or Interviewee (EE). 

Participants were informed that the interview would 

be based on a series of questions similar to those 

used in employment interviews. Following this 

explanation, research assistants separated the pair, 

with the EE placed in another room and the ER kept in 

the room where the interview would take place, so 

that the assistants could administer the experimental 

inductions. 

A research assistant presented a list of the 15 

questions for the interview to the EE. The EE was 

instructed to answer truthfully to the first three 

questions and to deceive on the remaining 12 

questions. EEs were further told to either fabricate 
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(n=12) by giving completely untrue answerSj 

equivocate (n=12) by giving vague, indirect, unclear, 

or ambiguous answerSj or conceal (n=12) by giving 

answers that withheld, omitted, or avoided relevant 

information. The assistant helped the EE practice 

possible deceptive answers using the assigned 

deception type, by asking two of the 15 questions. 

In this way, the research assistant confirmed that 

the EEs could enact the assigned deception type. Two 

new questions were substituted in the actual 

interview in place of the two practice questions. 

These two new questions produced either a spontaneous 

deception unrelated to any other answer or a 

spontaneous answer that caused the EE to revisit and 

expand on one of their earlier deceptive responses. 

All questions pertained to the EE's experiences, 

feelings, and attitudes. 

Meanwhile, another research assistant prepared 

the ER to ask the questions on the list. ERs were 

instructed to read each question and ask follow-up 

questions to encourage the EE to expand on their 

original answers. 

Immediately preceding the start of the 

interview, a suspicion induction was administered to 

the ER. Half the ERs were told that "in our research 



so far, we have discovered that some people are far 

less candid and truthful when answering these 

questions in a face-to-face conversation than when 

they are completing an anonymous questionnaire. 
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Also, we find if they are not truthful on one 

question, they are likely to be less than 100% honest 

on others as well." They were then informed that the 

assistant would follow the questionnaire and if it 

was determined that the EE had deceived on a 

particular question, the assistant would signal the 

ER by covertly walking into the adjoining room, a 

behavior that could be seen only by the ER. The ER 

was then instructed to "pay careful attention to your 

partner's answers to see if you can determine if 

he/she is lying or telling the truth on the remaining 

questions." The other half of the ERs were given no 

information regarding the EE's truthfulness prior to 

the interaction and were not asked to exhibit caution 

during the interview. 

When the inductions were complete, the EE was 

returned to the interaction room. The interaction 

room was the main room in a small apartment which had 

been remodelled for experimental use. A two-way 

mirror separated the main room from a second room and 

allowed videotaping of the interaction without 
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obvious display of recording equipment. Two 

stationary cameras were attached high in the corners 

of the main room opposite the participants, but out 

of the direct sightlines of both interactants to 

allow for individual recording of both participants. 

These cameras were used to allow taping of 

participants directly. A third camera in the second 

room behind the two-way mirror provided a profile 

view of both interactants. 

Both the EE and ER were seated in chairs facing 

each other, fitted with lavaliere microphones, and 

instructed to begin the interview. The interview was 

videotaped through the two-way mirror and lasted a 

minimum of eight minutes or until the EE had finished 

discussing the four key questions (truth, planned 

deceit, spontaneous deceit, repeated deceit), i.e. 

after question 8. Following the interview the EE was 

returned to the original induction room and both EE 

and ER completed posttest questions (reported 

elsewhere) related to other research and were 

debriefed. Participants then received the promised 

communication skills training. 

Posttests 

Absolute honesty was determined by' EE's self

rating of their answers to each of the 15 questions 
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during the actual interview on a scale from "0" 

(completely untruthful) to "10" (completely 

truthful). Also, ER's estimation of EE's 

truthfulness on each of the 15 questions using a 

similar scale provided a measure of apparent honesty. 

The accuracy measure consisted of the difference 

between receivers' evaluations of deceivers' honesty 

and deceivers' self reports of honesty. The bias 

score consisted of the difference between deceivers' 

self-reports of honesty and receivers' evaluations of 

deceivers' honesty. As a further check, ERs 

completed a suspicion measure taken from Burgoon et 

al. (1992). 

Perceptual Coding 

Videotapes of the interviews were used for the 

perceptual coding of vocal behavior. Responses to 

three questions from each of the interviews were 

analyzed: Question #1 elicited a truthful answer; 

Question #5 elicited a planned lie; Question #6, the 

unexpected question, elicited an unplanned lie not 

related to any other answer. In order to facilitate 

the acoustic analysis, only the initial answer to the 

question and the answer to the first follow-up 

question (if asked) were coded. Each of these three 

samples of vocal behavior were divided into four 
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quartiles (longest quartile = 24 seconds, shortest 

quartile = 2 seconds, average quartile length = 8.029 

seconds) . A master list of all quartile times was 

used to coordinate coding by different coders. 

Additionally, the master list indicated the speaker's 

first words in each quartile to insure that segments 

would be consistent. 

Perceptual coders evaluated the vocal 

characteristics on seven-point Likert-type scales, 

with "1" representing a low level of a particular 

feature and "7" representing a high level of a 

particular feature. Vocal characteristics analyzed 

included response latencies (short-long), tempo 

(slow-fast), fluency (not fluent-fluent), internal 

pauses (few-many) (short-long), pitch level (low-

high), pitch range (narrow-wide), pitch variety 

(unvaried-varied), intensity level (soft-loud), 

intensity range (narrow-wide), intensity variety 

(unvaried-varied), vocal quality (unpleasant

pleasant), and articulatory precision (imprecise-

precise). These subjective global ratings were used 

rather than simple counts or timings in order to 

provide a better comparison of perceptual measures to 

acoustic measures. This approach follows the one 

used by Buller and Aune (1987). 
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Coders (n=6) were all junior or senior 

undergraduates majoring in Communication (males=2, 

females=4). All coders received over four hours of 

training on the vocal behaviors they were assigned to 

code, including discussions of the characteristics of 

assigned vocal behaviors as well as actual practice 

coding videotapes from other experiments. They were 

trained to regularly verify that they were coding the 

correct speaker by viewing the non-coded speaker (ER) 

while the tape was playing. The coded speaker (EE) 

was covered with a sheet of paper during coding to 

prevent coders from being influenced by the speaker's 

appearance or movement. Also, the audio portions of 

the videotapes were content-filtered during coding to 

prevent coders from being influenced by the verbal 

content. Coders worked in pairs, with one pair 

coding time and voice quality, another pair coding 

pitch and pauses, and a third pair coding intensity 

and articulation. Interrater reliabilities were 

generally high (Table 1), indicating that coders were 

successful in agreeing on the features of voices. 

Acoustic Measurement 

The audio portion of the videotapes was dubbed 

from an RCA SelectaVision Video Cassette Recorder, 

Model VDT 600, to audiotapes on a Realistic CTR-68 
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cassette recorder by means of an RCA audio cable 

adaptor. The audiotapes were edited with audio 

labels inserted before each quartile via a Highball-7 

microphone Model 33-986A, which allowed audio 

indication of dyad number, question number, and 

quartile number for easier acoustic measurement. 

The audiotapes were then submitted to acoustic 

analysis using a MacRecorder to digitize the sound 

wave. Analysis wa~ conducted with Signalyze software 

(Keller, 1992) on a MacIntosh SE computer~ All time 

variables were measured in milliseconds, with 300 

milliseconds being used as the lower limit for all 

duration measures as recommended by Scherer (1985). 

Features that were extracted from the acoustic signal 

for each quartile included total amount of sound, 

number of sound segments, number of silent segments, 

total amount of silence, duration of the initial 

pause before each question, fundamental frequency 

mean (in HZ), fundamental frequency range (in HZ), 

fundamental frequency variance, intensity mean (in 

dB.), intensity range (in dB.), and intensity 

variance. 

Also included in the analyses were total 

quartile length (predetermined by the length of 

initial response combined with response to the first 
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follow-up question) and number of syllables in each 

quartile as determined by auditory count. These two 

measures were used to determine composite measures of 

tempo and fluency. 

Format for Comparing Acoustic and Perceptual Findings 

The perceptual coder ratings were compared to 

the acoustic scores to determine what, if any, 

correlations existed between acoustic and perceptual 

measures of deceptive vocal behavior. with some 

vocal behaviors such as pitch level and response 

latencies, a direct correspondence between acoustic 

and perceptual measures was expected. With other 

features, determining the correspondence was more 

complex and required the creation of several 

composite variables. 

An acoustic measure of tempo was derived by 

dividing number of syllables by total sound (see Cody 

et al., 1984). An acoustic measure of fluency was 

derived by dividing number of silent segments by 

total silence. A measure of message length was 

derived by subtracting the product of number of 

pauses and length of pauses from total quartile 

length. The perceptual variables of vocal quality 

and articulatory precision seemed to have no direct 

correspondence with any acoustic variables measured, 
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so no attempt was made to create composite variables 

for these behaviors (Figure 1). 



CHAPTER 3 

RESULTS 
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To begin the analysis, intercorrelations were 

run on the entire set of acoustic variables (Table 2) 

and on the entire set of perceptual variables (Table 

3). An examination of the correlations revealed high 

correlations among the acoustic measures of quartile 

length, total sound, number of sound segments, total 

silence, and number of silent segments {L>.48)i among 

the acoustic pitch measures of pitch level, pitch 

range, and pitch variance {L>.88)i and among the 

acoustic intensity measures of intensity level, 

intensity range, and intensity variance (L>.62). 

This examination also revealed high correlations 

among the perceptual measures of tempo, pause number, 

and pause length {L>.44)i among the pitch variables 

of pitch level, pitch range, and pitch variance 

{L>.84)i and among the intensity measures of 

intensity level, intensity range, and intensity 

variance (L>.86). Alpha reliability tests verified 

these groupings. 

These groups of variables were initially 

submitted to multivariate analysis of variance. In 

instances where the analyses produced singular 

variance-covariance matrices, variables were removed 
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from the cluster according to their alpha reliability 

scores, with the variable exhibiting the lowest alpha 

reliability score in the cluster being removed first. 

When the analysis no longer produc~d singular 

variance-covariance matrices, removal of variables 

ceased. From the use of this criterion, it was 

determined that the following groups of acoustic 

variables could be successfully analyzed together: 

(1) quartile length, total sound, and number of sound 

segments (~=.83)2, (2) intensity level, range, and 

variance (~=.79); and (3) pitch level and range (~ 

=.93)3. The acoustic variables of speaking rate 

(number of syllables/total sound), fluency (number of 

silent segments/total silence), initial pauses 

(response latencies), and fundamental frequency 

variance were analyzed separately. 

Tests also revealed that the following groups of 

perceptual variables could be analyzed together: (1) 

intensity level, range, and variance (~=.96), and 

(2) pitch level, range, and variance (~=.96). The 

2This cluster originally included total sound and number of 
sound segments, but this produced a singular variance
covariance matrix in subsequent analyses forcing the removal 
of these two variables from this test. 

3This cluster originally included pitch variance, but a 
singular variance-covariance matrix forced removal of this 
variable in subsequent analyses. 



perceptual variables of message length (quartile 

length minus the product of number of pauses and 

length of pauses), tempo4, fluency, voice quality, 
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and articulatory precision were analyzed separately. 

Hypotheses 1-5 predicted that deceivers would 

exhibit shorter message duration, slower tempo, less 

fluency, longer response latencies, and higher pitch 

levels than truthtellers. Research questions 1-4 

asked if deceivers would exhibit less pitch variety, 

narrower pitch range, less intensity, or any other 

previously undetermined vocal feature of deception 

than truthtellers. 

These hypotheses and research questions, which 

consider how deceiver.s and truthtellers differ in 

their vocal behavior, were tested with 3 (answer 

type--truthful vs. prepared deception vs. unprepared 

deception) X 3 (deception type--fabrication vs. 

concealment vs. equivocation) repeated-measures 

analyses of variance with deception type as the 

between-subjects factor and answer type as the 

within-subjects factor on the dependent measures. 

MANOVA was used in instances where vocal behaviors 

were correlated with one another as determined by 

4Speaking rate was originally tested with fluency, but a 
singular variance covariance matrix forced separate 
analyses. 



55 

high intercorrelations, high alpha reliability 

scores, and the Bartlett test of sphericity. For 

those variables that did not demonstrate high 

intercorrelations, ANOVAs were performed on each 

variable separately. Planned comparisons with 1 df 

contrasts tested the differences between (1) the 

truthful answer condition and the deception answer 

condition in order to provide answers .to Hypotheses 

1-4 and Research Questions 1-4, and (2) the planned 

deception answer a.nd the unplanned deception answer 

in order to provide an answer to Research Question 9. 

When violations of symmetry conditions occurred, as 

determined by the Box-M test for homogeneity of 

variance and Mauchly's sphericity test, the Huynh

Feldt correction was employed to adjust the Q value. 

Hypothesis 1 

Hypothesis 1 predicted that deceivers would 

exhibit shorter message duration than truthtellers 

and was confirmed. Results of the MANOVA on the 

acoustic variables of quartile length, total sound, 

and number of sound segments indicated a significant 

main effect for the truth/deception contrast on 

answer type, multivariate wilks' lambda = .41, E(6, 

26) = 6.16, Q = .000, eta2 = .59, (Bartlett's test of 

sphericity = 52.39, Q < .000). Senders had shorter 
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quartile length, univariate E(l, 31) = 3.99, Q = 

.027, eta2 = .11, (true M = 6.13, lie M = 4.56), less 

total sound, univariate E(l, 31) = 3.12, Q = .044, 

eta2 = .09, (true M = 3.87, lie M = 2.67), and fewer 

sound segments, univariate E(l, 31) = 4.86, Q = .015, 

eta2 = .18, (true M = 2.32, lie M =1.70) when 

deceiving than when telling the truth. 

Results of the analyses on the perceptual 

measure of message length also indicated a 

significant main effect for the truth/deception 

contrast. Message length was shorter in deceptive 

answers than in truthful ones, E (1, 31) = 9.37, Q = 

.005, eta2 = .23, (true M = 3.61, lie M = 1.90). 

Hypothesis 2 

Hypothesis 2 posited that deceivers would 

exhibit slower tempos than truthtellers. This 

hypothesis was confirmed only in the perceptual 

analysis with the contrast between the truthful 

answer condition and the deception answer condition 

significant, E (1, 31) = 7.10, Q =.012, eta2 = .19, 

(true M = 4.56, lie M = 4.30). Coders perceived that 

deceivers speak slower than truthtellers. 

The analysis on the acoustic measure was 

nonsignificant, E(l, 31) = 1.60, Q = .215, eta2 = 

.05, for tempo on answer type. 
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Hypothesis 3 

This hypothesis suggested that deceivers would 

exhibit less fluency than truthtellers. The ANOVAs 

confirmed this hypothesis on the perceptual, E(l, 

31), = 5.35, Q = .028, eta2 = .15, but not on the 

acoustic, E(l, 31) = .84, Q = .366, eta2 =.03, 

variable of fluency. The contrast between truthful 

answer and deceptive answers showed that coders 

perceived deceivers as less fluent than truthtellers 

(true M = 4.85, lie M = 4.49). 

Hypothesis 4 

Hypothesis 4 posited that deceivers would encode 

longer response latencies than truthtellers. The 

ANOVA again confirmed a significant effect of answer 

type on both acoustic, E(l, 31) = 21.13, Q = .000, 

eta2 = .41, (true M = 1.33, lie M = 2.27), and 

perceptual measures, E(l, 31) =13.05, Q = .001, eta2 

= .30, (true M = 2.00, lie M = 2.69), of response 

latency. Deceivers exhibited significantly longer 

response latencies than truthtellers. 

Hypothesis 5 and Research Ouestions 1 and 2 

This hypothesis and these research questions 

concerned components of pitch. The hypothesis that 

deceivers would exhibit a higher pitch level than 

truthtellers received support only in the perceptual 
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analysis. Although the MANOVA was not significant 

for answer type, multivariate Wilks' lambda = .71, 

E{6.26) = 1.77, ~ = .145, eta2 = .29, (Bar~lett's 

test of sphericity = 131.51, ~ <.000), the univariate 

truth/deception contrast was significant on pitch 

level, E{l, 31) = 2.75, ~ = .054, eta2 = .08. Coders 

perceived that deceivers had higher pitch levels than 

truthtellers (true M = 3.95, lie M = 4.05). The 

acoustic analysis produced non-significant results 

for the set of pitch variables analyzed together 

(pitch level and pitch range), multivariate wilks' 

lambda = .84, E{4, 28) = 1.31, ~ .291, eta2 = .16, 

univariate truth/deception contrast on pitch level, 

E{l, 31) = 1.22, ~ .277, eta2 =.04, (true M = 144.96, 

lie M = 148.20). 

The first research question asked if deceivers 

would exhibit less pitch variety than truthtellers. 

The acoustic analysis actually showed that senders 

enacted more pitch variety when deceiving than when 

telling the truth, E{l, 31) = 6.99, ~ = .013, eta2 = 

.18, (true M = 21.57, lie M = 24.02). The univariate 

truth/deception contrast was not significant in the 

perceptual analysis for pitch variety, E{l, 31) = 

2.56, ~ = .120, eta2 = .08, (true M = 3.52, lie M = 

3.62) . 
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No main effect was found for pitch range on the 

truth/deception contrast in the acoustic analysis, 

univariate E(l, 31) = 1.06, Q = .155, eta2 = .03, 

(true M = 3.71, lie M = 3.78). Likewise, no main 

effect occurred in the perceptual analysis for pitch 

range, univariate E(l, 31) = .97, Q = .332, eta2 = 

.03, (true M = 104.79, lie M = 110.50). 

Research Question 3 

This question concerned changes in intensity 

that might occur during deceptive speech. With this 

analysis, the acoustic results were significant at 

the multivariate level for answer type, multivariate 

wilks' lambda = .60, E(6, 26) = 2.93, Q =.026, eta2 = 
.40, (Bartlett's test of sphericity = 72.96, Q < 

.000). The individual contrast on truth/deception 

was significant only for intensity range, univariate 

E(l, 31) = 6.58, Q = .015, eta2 = .18, (true M = 
7.33, lie M = 8.68), suggesting that deceivers 

exhibited a wider intensity range than truthtellers. 

Univariate tests on the remaining acoustic intensity 

variables proved nonsignificant, intensity level, 

E(l, 31) = .97, Q = .332, eta2 = .03, (true M = 5.64, 

lie M = 5.05), intensity variance, E(l, 31) = 2.08, Q 

= .160, eta2 = .06, (true M = 2.21, lie M = 2.59). 

In the perceptual analysis of intensity, the 



multivariate main effect for answer type was not 

significant, multivariate Wilks' lambda = .72, 

E(6.25) = 1.60, Q .190, eta2 = .28. 

Research Question 4 
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Research Question 4 asked whether any other 

acoustic or perceptual features would distinguish 

between truthtellers and deceivers. The only feature 

that showed significant differences, beyond those 

variables analyzed in the foregoing tests was the 

perceptual measure of vocal quality, truth/deception 

E(l, 31) = 5.23, Q = .029, eta2 = .14, (true M = 
4.32, lie M = 4.18). Voice quality was less pleasant 

during deception than during truth. 

The perceptual measure of articulatory precision 

was nonsignificant for answer type, univariate E(l, 

31) = 2.43, Q = .129, eta2 = .07, (true M = 4.64, lie 

M = 4.47). 

Research Question 5 

Research Question 5, which attempted to 

determine the correspondence between acoustic and 

perceptual data, was tested by correlations between 

the acoustic and perceptual measures (Table 4). The 

acoustic measure of number of sound segments and the 

perceptual message length were strongly correlated as 

were acoustic and perceptual measures of pitch level, 
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(~ > .65). Acoustic measures of quartile length and 

perceptual message length, acoustic total sound and 

perceptual message length, acoustic initial pause and 

perceptual response latency, as well as acoustic and 

perceptual measures of fluency, pitch range, and 

pitch variance were moderately correlated (~ > .45). 

Acoustic and perceptual measures of tempo (~ = .35) 

were less correlated. The acoustic and perceptual 

measures associated with intensity were not 

significantly correlated. 

Research Question 6 

Research Question 6 considered whether acoustic 

methods were more or less successful than perceptual 

measures in distinguishing between deceivers and 

truthtellers. Results of previously reported 

analyses produced significant differences between 

truth and deception for six acoustic variables 

(quartile length, total sound, number of sound 

segments, response latencies, pitch variance, and 

intensity range) and for six perceptual variables 

(message length, tempo, fluency, response latencies, 

pitch level, and voice quality). These differences 

can be seen more clearly by examining effect sizes of 

vocal behaviors that had significant differences 

between truth and deception in the acoustic and 
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perceptual measures (Table 5). 

These results indicate that both acoustic and 

perceptual measures inform the detection of deceptive 

vocal behavior. Analyses on response latency and 

several measures of duration converged in both 

acoustic and perceptual analyses accounting for over 

half of the variance. Examination of the acoustic 

measures shows that pitch variance and intensity 

range accounted for over a third of the variance in 

discriminating between truth and deception. The 

perceptual measures of tempo, fluency, and voice 

quality which had no significant acoustic 

counterparts, accounted for almost half of the 

variance in the perceptual analysis. 

Research Ouestion 7 

This question explored the vocal profile of the 

three types of deception: fabrication, equivocation, 

concealment. To answer this question, the repeated

measures MANOVAs and ANOVAs were examined for 

significant effects of the between-subjects factor, 

deception type. 

Only two variables, both perceptual, showed 

significant differences by deception type. Although 

the multivariate test of deception type for all 

intensity variables was nonsignificant, multivariate 
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Wilks' lambda = .70, E(6, 56) = 1.85, Q = .105, eta2 

= .17, the univariate test for intensity level, was 

significant E(2, 30) = 4.96, Q =.014, eta2 = .25. 

Likewise, even though the multivariate test for 

perceptual pitch was not significant, multivariate 

wilks' lambda = .76, E(6, 60) = 1.27, Q = .285, eta2 

= .11, the individual contrast for pitch level was 

significant, E(2, 31) = 4.11, Q = .026, eta2 = .21. 

Post hoc comparisons on these two variables 

revealed that intensity level significantly 

discriminated between fabrication and equivocation, 

~(22) = 3.55, Q = .002, (Bonferroni correction, Q < 

.018) (fabrication M = 4.06, equivocation M = 3.27), 

(fabrication vs. concealment, ~(23) = 2.53 Q = .023; 

equivocation vs. concealment, ~(21) = -1.25, Q 

.227), indicating that coders perceived fabricators 

as generally louder than equivocators. pitch level 

also discriminated between fabrication and 

equivocation, ~(22) = -2.72, Q = .013, (Bonferroni 

correction, Q < .018) (fabrication M =3.61, 

equivocation M = 4.48), (fabrication vs. concealment, 

~(23) = -1.04, Q = .311; equivocation vs. 

concealment, ~(21) = 1.79, Q = .087), showing that 

coders perceived equivocators as higher pitched than 

fabricators. 
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Research Question 8 

This research question probed the effect of 

planning (planned/uriplanned answer) on the vocal 

behaviors of deceivers. Results of preceding MANQVAs 

were examined with attention to the contrast between 

planned and unplanned deceptions. Two acoustic 

variables (fluency, pitch variance) and two 

perceptual variables (pitch level, pitch variance) 

emerged as significant predictors of the differences 

between the two answer types. Senders were more 

fluent when delivering a planned deception than an 

unplanned one, E(l, 31) = 8.73, Q = .006, eta2 = .22, 

(planned M = 1.24, unplanned M = .95). Planned 

deception contained less pitch variety than unplanned 

deception, E(l, 31) = 9.82, Q = .004, eta2 = .24 

(planned M = 22.84, unplanned M = 25.30). The 

multivariate test of perceptual pitch measures on 

answer type was not significant, as reported earlier; 

however, a significant planned/unplanned contrast 

emerged on pitch level, univariate E (1, 31) = 4.51, 

Q = .042, eta2 = .13, and pitch variance, univariate 

E (1, 31) = 4.92, Q = .034, eta2 = .14. Consistent 

with the acoustic measure, planned deception had less 

pitch variety than unplanned deception (planned M = 
3.52, unplanned M = 3.72). Planned deception also 



had a lower pitch level than unplanned deception 

(planned M = 3.98, unplanned M = 4.11). 

Research Question 9 
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The relationship between deceivers' self-reports 

of their own honesty (rated on a scale from "0" to 

"10," with "0" representing totally dishonest and 

"10" representing totally honest) and their vocal 

behaviors was examined in Research Question 9. Also 

considered was the relationship between receivers' 

evaluations of deceiver honesty (rated on a scale 

comparable to that used by deceivers) and deceivers' 

vocal behaviors. Few behaviors, either acoustic or 

perceptual, correlated well with deceivers' reports 

of their own honesty or with receivers' evaluations 

of deceiver honesty, and those that did exhibited 

only moderate correlations (Table 5). Perceptual 

measures of pitch exhibited the most correspondence 

with deceivers' honesty ratings. As deceivers' self

reported honesty increased, perceptual measures of 

their pitch level (~= .43), pitch range (~= .35), 

and pitch variance (~ = .38) declined. 

Turning to receiver judgments, acoustic and 

perceptual measures of response latency (both ~s = 

.35) exhibited negative correlations with receiver 

evaluations of deceiver honesty. As receivers judged 
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senders to be less honest, response latencies 

increased. Perceptual measures of pitch range (~ = 
.42) and pitch variance (~= .38), also significantly 

correlated with receivers' evaluations of deceiver 

honesty. As receivers' evaluations of deceiver 

honesty increased, deceivers' pitch range narrowed 

and their pitch variance decreased. 

In addition to deceivers' and receivers' 

evaluations of deceivers' honesty, scores 

representing receivers' detection accuracy and truth 

bias were calculated. The accuracy score was 

computed by subtracting receivers' honesty ratings 

from deceivers' self-reported ratings and taking the 

absolute value of this difference. The bias score 

was computed by subtracting deceivers' self-reported 

honesty ratings from receivers' evaluations of 

deceiver honesty. Negative scores indicated a truth 

bias while positive scores signified a lie bias in 

receiver judgments. No significant correlations were 

found for either accuracy or bias scores with 

deceiver vocal behaviors (Table 7). 
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This study was grounded in the tenets of 

Interpersonal Deception Theory (IDT) (Buller & 

Burgoon, 1994; Buller et. al., 1993; Burgoon et. al., 

1992, 1993) which expands upon earlier theories of 

deception ((Ekman, 1989, 1992; Ekman & Friesen, 1969; 

Zuckerman & Driver, 1985, Zuckerman et. al., 1981, 

1985). IDT conceives of deception as an on-going, 

interactive, dynamic event in which deceivers 

strategically manipulate their behavior to convince 

receivers of their truthfulness and conceal any 

evidence of their deceit. Deceivers may 

strategically manage information, their behavior, and 

their image, and they may leak arousal, negative and 

dampened affect, noninvolvement, and conversational 

impairment nonstrategically. The experiment from 

which the present data were drawn was implemented 

with these features in mind. 

As with previous deception studies, the findings 

of this study were complex and not wholly expected. in 

some respects; however, several results were "on the 

mark" in their correspondence to previous deception 

findings. Both acoustic and perceptual measures have 

been used in previous deception experiments, but 
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these measures have rarely been used together in the 

same study to measure the same behavior. In the 

present analysis, vocal behaviors of truthtellers and 

deceivers were submitted to intense scrutiny with a 

complete and comparable set of acoustic and 

perceptual measures. Additionally, the effects of 

deception type (fabrication, equivocation, 

concealment), deceiver and receiver evaluations of 

honesty, and type of answer (planned, unplanned) were 

examined. The results have several implications for 

.IDT. 

Vocal Differences Between Truthtellers and Deceivers 

A major goal of the current study was to 

determine which vocal behaviors discriminated between 

truthtellers and deceivers. Three categories of 

vocal behavior (time, pitch, and intensity) were 

considered. The time category revealed the greatest 

number of significant differences between truth and 

deception, including shorter messages, slower tempo, 

less fluency, and longer response latencies. 

Increases in pitch level and variance and in 

intensity range and decreases in pleasant vocal 

quality were also noted for deceivers. 

Behaviors related to time. While more time 

variables than pitch or intensity variables were 
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measured in this and other deception studies, the 

importance of time as a factor in deception cannot be 

underestimated. Deceivers exhibited shorter message 

duration, slower tempo, less fluency, and longer 

response latencies than truthtellers. These 

nonstrategic cues are examples of conversational 

impairment and may reflect the impact of cognitive 

difficulty on deceiver vocal behavior. 

The acoustic variables of total sound and number 

of sounds, the perceptual variable of message length, 

and the pre-determined variable of quartile length 

were all significant predictors of deceit. These 

findings underscore the importance of shorter message 

duration as a sign of deceit and are consistent with 

findings from previous deception studies. From the 

theoretical perspective of IDT, it seems 

understandable that deceivers give shorter responses 

(Buller & Burgoon, 1993). Producing longer messages 

would require increased cognition and perhaps 

increase leakage cues. Longer messages present more 

information on which deceivers might judge sender 

honesty. Thus, deceivers may opt strategically for 

reticence (Greene et al., 1985; DePaulo et al., 1985 

Q'Hair et al., 1981; Zuckerman & Driver, 1985; 

Zuckerman et al., 1981). 
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A slower tempo for deceivers was confirmed in 

the perceptual analysis. Slower speech may be an 

overlooked byproduct of the increased cognitive load 

required to generate false information, signal 

uncertainty, decide which information to divulge and 

to hide, and to make adjustments to messages to adapt 

to conversational events (Mehrabian, 1971). It may 

also be a strategic move by deceivers to manage their 

image and insure fluency. Increased arousal can 

prevent the normal, efficient functioning of the 

articulators, forcing speakers to slow down in order 

to be comprehensible (deTurck & Miller, 1985). 

The perceptual analysis also found that 

deceivers were less fluent than truthtellers. 

Certainly, deceivers' lack of fluency has been a 

prominent finding in most deception studies (deTurck 

& Miller, 1985; Ekman, 1992; Marston, 1920; Matarazzo 

et. al. 1970; Miller et. al., 1983; Zuckerman & 

Driver, 1985; Zuckerman et. al., 1981). Researchers 

have argued that as deceivers work to create lies and 

experience unpleasant reactions to deceiving they may 

lose control of their normal fluency (Motley, 1974; 

Zuckerman et al., 1981). This lack of fluency 

reflects the nonstrategic conversational impairment 

noted in IDT. 
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Deceivers exhibited longer response latencies. 

The large effect sizes for both acoustic and 

perceptual measures of response latencies provide a 

dramatic indication that response latencies are one 

of the most telltale indicators of deceptive speech. 

Longer response latencies during deception is 

predicted by most deception theories due mainly to 

increased cognitive load (deTurck & Miller, 1985; 

Kraut, 1978; Matarazzo et al., 1970). Deceivers seem 

to need additional time to prepare successful 

deceptive answers. 

Deceivers also may be behaving strategically and 

managing their images when they increase response 

latencies, by seeming to ponder the question before 

answering. A similar strategy may be in evidence 

during equivocation when speakers increase response 

latencies to indicate uncertainty (Bavelas et al., 

1989) . 

Behaviors related to pitch. Three pitch 

variables (pitch level, pitch range, and pitch 

variance) were measured in the investigation. The 

perceptual analysis found that pitch level increased 

during deception, a finding which has been reported 

in many other studies (Apple, Streeter, & Kraus, 

1979; Ekman et al., 1976; Ekman et al., 1991; Hocking 
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& Leathers, 1980; Scherer et al., 1985; Streeter et 

al., 1977; Zuckerman & Driver, 1985). However, the 

acoustic analysis did not find increased pitch level 

for deceivers, so the conclusion that deception

induced arousal increases pitch level may be 

premature. Possibly, coders evaluating pitch level 

were responding to some element other than an overall 

increase in the fundamental frequency of the 

speaker's voice such as changes in har~onic structure 

or variations in intonation contours. 

The acoustic results showed that deceivers 

exhibited significantly more pitch variety than 

truthtellers. This finding was contrary to a priori 

predictions based on the supposition that deceivers 

would exhibit less expressive voices because they 

were aroused. Deceivers may have strategically 

increased their pitch variety to create an impression 

of a normally expressive, truthful voice (Scherer, 

1985) . 

Few deception studies have considered pitch 

variance as a discriminator between truth and deceit. 

In one study, for example, researchers (Buller & 

Aune, 1987) found that pitch variety (as included in 

a vocal activity composite) decreased for deceptive 

strangers but increased for deceptive friends and 
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intimates. If the present results portray an 

accurate picture of what deceivers do vocally, the 

finding of increased pitch variety for deceivers may 

be one argument supporting IDT's contention that 

deceivers strategically manipulate vocal behaviors to 

create a positive self-image. It may be that 

deceivers wishing to enhance their image become more 

expressive vocally. 

It is also possible that both increased pitch 

level and increased pitch variance occur in 

deception. That is, as deceivers experience arousal 

and sense that their pitch level is increasing, they 

may strategically attempt to manage their behavior by 

concealing what they view as revealing increases in 

pitch by trying to decrease their pitch level. The 

net result is more variable pitch. 

Behaviors related to intensity. The third set 

of vocal behaviors studied were related to intensity. 

This category has been overlooked as a measure of 

deception, so this study provides a first examination 

of intensity variables as possible discriminators 

between truth and deceit. 

Deceivers showed a wider intensity range than 

truthtellers at least on the acoustical measures. 

Although, it is possible that deceivers increased 
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their range of loudness values in order to make their 

voices sound more normally expressive (Scherer, 1978; 

Scherer & Oshinsky, 1977), a more logical explanation 

appears to be that deceivers were not able to control 

fluctuations in intensity because increased arousal 

which caused increased vocal tension prevented 

deceivers from maintaining consistent intensity. 

Also, increased cognitive load may have prevented 

deceivers from concentrating on maintaining 

consistent levels of intensity. 

pther vocal behaviors. Deceivers' voice quality 

was less pleasant than truthtellers'. This result 

has been found in other deception studies in more 

global vocal concepts such as "vocal activity" and 

"vocal nervousness" (Buller & Aune, 1987; Hocking & 

Leathers, 1980). Indeed, Scherer claims that a less 

pleasant voice quality is an excellent cue to 

deception because it audibly reflects the vocal 

tension that may accompany deception-induced arousal 

(Scherer et al., 1985). When a deceiver experiences 

arousal, the vocal mechanism may undergo certain 

physiological changes such as increased tension of 

the vocal folds and disrupted breathing, causing the 

speakers' vocal quality to sound less resonant and 

relaxed, and thus less pleasant (Scherer, 1978, 
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1985) . 

Voice quality is far less controllable than 

other vocal behaviors typically studied in deception 

research such as tempo and response latencies 

(Scherer et al., 1985; Zuckerman et al., 1981). 

Voice quality is tied more to the physiological make

up of the speaker and is thus more difficult for 

speakers to modify than are features more under the 

speaker's conscious control such as strength and 

length of sound produced. Hence, changes in voice 

quality are more likely to be exhibited during 

deception than are changes in tempo or intensity. 

In summary, the deceiver's voice reveals much 

about the deception in progress. Deceivers exhibit 

nonstrategic behaviors including less fluent delivery 

and longer response latencies which may reflect 

increased cognitive load and increased arousal, an 

increased pitch level which may indicate greater 

arousal, a wider range of intensity values which may 

reflect increased cognition and arousal, and a less 

pleasant vocal quality which may indicate negative 

affect and noninvolvement. 

To counteract this nonstrategic leakage, 

deceivers may exhibit a slower tempo to 'manage the 

amount of information presented or to indicate 



noninvolvement. Strategic attempts to manage 

increased pitch level may produce greater pitch 

variety. 

Correspondence Between Acoustic and Perceptual 

Measures 
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Another goal of this research was to determine 

what correspondence existed between the acoustic and 

perceptual measures of vocal behavior. and which of 

the two types of measurement was more effective at 

identifying vocal cues associated with deception. 

Several acoustic and perceptual measures were 

correlated, with the largest correlations occurring 

between the acoustic and perceptual measures of 

pitch. This implies that both measures of pitch were 

assessing the same phenomena. 

Acoustic and perceptual measures that showed 

less correspondence may not have assessed behaviors 

in the same way. Take, for example, tempo and 

fluency. The acoustic analysis produced counts and 

timings from the sound signal, whereas the perceptual 

measures were based on ratings which may have tapped 

subjective features such as speaker intent or effort 

(which cannot be measured by the acoustic signal). 

Even though content-filtering was used in the 

perceptual analysis, coders may have been influenced 
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by intonation, phrasing, and emphasis, also (Borden & 

Harris, 1984; Price et al., 1991). 

There was almost no correspondence between the 

acoustic and perceptual intensity measures. One 

reason for this small correlation may be that naive 

judges do not perceive loudness as an absolute amount 

of energy, but are influenced more by the effort the 

speaker appears to exert when producing the sound 

(Rosenblum & Fowler, 1991; Scherer, 1978). Speaker 

effort may have been evident to coders in the present 

experiment in other features of the speaker's voice 

such as tempo or quality. This may have caused 

coders to evaluate speakers as louder or softer, 

without comparable changes in the acoustic analysis. 

Coders also may have difficulty separating vocal 

effort from vocal intensity, although they may be 

able to separate other vocal cues such as fluency 

from tempo. Possibly, this occurs because coders are 

able to determine why a speaker produces particular 

vocal features and incorporate these determinations 

into their evaluations of the speakers' vocal 

characteristics. 

Neither the acoustic nor the perceptual measures 

were more effective in discriminating truth from 

deceit. Both types of measures of response latency 
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and message length were equally sensitive to changes 

produced by deception. However, the perceptual 

measures of response latencies has practical 

advantages over the acoustic measures. Coders only 

rated the length of latencies (short-long) rather 

than timing them, so the perceptual measure was 

easier, less tedious, and more time efficient than 

acoustic methodology. Likewise, message length was 

easily calculated for the perceptual analysis by 

timing the segment with a stopwatch, but required 

digitization before the acoustic measure could be 

determined. 

The perceptual measures of tempo, fluency, pitch 

level, and voice quality appeared to discriminate 

between truth and deceit better than comparable 

acoustic measures. Coders may respond to subjective 

features in a speaker's voice such as effort or 

confidence. They may be attuned to more subtle vocal 

features not picked up in the acoustic analysis such 

as the harmonics accompanying fundamental frequency, 

or intonation contours. These additional factors may 

have produced more accurate cuing of deceit in the 

perceptual analysis because coders extracted and 

integrated more information from the vocal stream 

even though they were trained to focus on a narrow 
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range of vocal behaviors. It may be possible to 

develop more accurate acoustic measures of tempo, 

fluency, and ultimately even voice quality, but human 

coders at present appear to do a more accurate job. 

Even if it were possible to develop more exact 

acoustic measures of vocal behavior, would this 

knowledge have any practical application outside of 

the laboratory? For everyday detection situations, 

receivers cannot access acoustic technology and must 

rely on information that is perceptually available in 

the deceiver's voice. Indeed, as has been suggested 

by this study, human coders' cognitive ability to 

interpret, abstract, and integrate information from 

the voice may make them more accurate readers of 

vocal cues than are acoustic instruments. 

Even so, acoustic measurement has a contribution 

to make to the analysis of deceptive voices. Some 

acoustic measures of pitch and intensity provided 

information on elements of vocal behavior that may be 

outside the capabilities of coders. This study found 

'significant differences for pitch variety, even 

though previous deception studies have found 

significant differences in pitch level using acoustic 

measures (Zuckerman & Driver, 1985). However, most 

of these past experiments only investigated pitch 
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level. The present study reveals that pitch variety, 

if measured acoustically, also discriminated 

deceptive from truthful messages. It is possible 

that coders were unable to distinguish between three 

features of pitch measured in this analysis. 

Instead, they may have merely evaluated overall pitch 

height, averaging variability in pitch without noting 

changes that occurred. It is unclear, however, why 

coders would have ignored changes in pitch. Perhaps, 

a similar phenomenon happened with intensity range, 

which was significantly wider for deceivers in the 

acoustic but not in the perceptual analysis. 

Thus, acoustic measures may contribute 

additional information to the deception puzzle that 

human coders cannot detect. Researchers should not 

depend exclusively on one or the other. The findings 

of this study show that both acoustic and perceptual 

measures make contributions to the study of 

deception. Deception researchers are well advised to 

include acoustic measures of pitch variance and 

intensity range and perceptual measures of message 

length, tempo, fluency, response latency, and voice 

quality in future experiments. 

Deception Type 

The original experiment manipulated several 
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interactional features, two of which were examined in 

this analysis: type of deception (fabrication, 

equivocation, concealment) and planning. From this 

analysis, an auditory picture of how deceivers 

"sound" emerges. The fabricator appears to have a 

loud, but low-pitched voice conveying an image of 

strength, certainty, and assurance. The equivocator 

has a softer voice, but with a higher pitch, 

conveying an image of uncertainty and vagueness. As 

the means for concealers fell between those of 

fabricators and equivocators for both pitch level and 

intensity level, it seems fair to argue that the 

concealer exhibits moderate pitch and intensity 

levels in comparison to those of fabricators and 

equivocators. 

Higher pitch levels were observed for 

equivocation than for fabrication. An increased 

pitch level may accompany the uncertainty and 

vagueness often associated with equivocation. 

Also, fabrication was perceived by coders as 

generally louder than equivocation. This may have. 

happened because fabricators were striving to 

convince the listener that the false information they 

were presenting was true, attempting to force 

receiver belief with vocal strength. On the other 



hand, equivocators may have been attempting to seem 

vague and uncertain by using less volume. 
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Concealers exhibited moderate pitch and 

intensity levels in comparison to fabricators and 

equivocators. They may have been attempting to cover 

their deception by refraining from exhibiting any 

extreme vocal behavior. 

Planning 

The opportunity to plan deceptive answers may 

affect vocal behaviors during deception. Previous 

studies have indicated that planned deceptive 

responses appeared more truthful than unplanned 

responses. The present investigation found that when 

they were able to plan their responses, deceivers' 

voices were more fluent, lower pitched and less 

varied in pitch than when they did not plan. 

It was expected that planned responses would 

appear more truthful than unplanned responses because 

when deceivers could plan responses they were not 

caught off guard as when they were unable to plan. 

Planned responses exhibited more fluency than 

unplanned responses, a finding which is in line with 

previous studies (Burgoon et al., 1994; Cody, Lee, & 

Chao, 1989; Q'Hair et al., 1981). As discussed 

earlier, fluency is a vocal feature that conveys 
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credibility and deceivers may have strategically 

incorporated fluency into their answers when they had 

the opportunity to prepare in order to improve their 

image as a truthful individual. Unplanned questions 

may have surprised deceivers, increasing arousal, and 

thus, decreasing fluency; whereas, planned questions 

may not have prompted much arousal and were thus more 

fluent. 

In the perceptual analysis, unplanned responses 

exhibited a higher pitch level than planned 

responses. This finding corresponds nicely with the 

finding of higher pitch level for deceivers in 

general. Even though presenting a prepared deception 

may produce some nervousness, having to deceive 

spontaneously may produce even greater nervousness, 

and deceivers' pitch levels increased accordingly. 

pitch variance was greater in unplanned rather 

than planned deceptions. Deceivers may intentionally 

restrict their pitch variance or experience less 

arousal which decreased pitch variance when they had 

the time to prepare. Alternately, the arousal 

produced by being confronted with an unexpected 

question may have caused deceivers' pitches to vary 

more. Possibly more pitch variance occurred in 

unplanned deceptive responses because these responses 



were more spontaneous and thus more naturally 

expressive. 

Honesty 

Finally, the relationship between vocal 

behaviors and honesty evaluations was tested. 

Deceivers' reports of their own honesty and 

receivers' evaluations of deceiver honesty were 

available for analysis. The former assessed 

deceivers' perceptions of their deception success, 

while the latter measured receiver detection 

accuracy. The relationship between receiver truth 

bias and deceivers' vocal behaviors also was 

explored. 

There appeared to be few measures, acoustic or 

perceptual, that corresponded with honesty, as seen 

by either the deceiver or the receiver. There were 

even fewer measures that were related to receiver 

accuracy or bias. 
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Only two vocal cues (response latency, pitch 

variety) were associated with deceivers' reports of 

their own honesty. Thus, longer response latencies 

and greater pitch variety occurred when reported 

honesty decreased. This is noteworthy in that these 

two behaviors represent both a nonstrategic (response 

latency) and a strategic (greater pitch variety) 
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vocal behavior, indicating that receivers may be 

sensitive to both leakage and impression management 

cues. However, these same cues were associated with 

evaluations of dishonesty made by receivers. 

Although it cannot be assumed that receivers are 

necessarily influenced by, or even aware of, speaker 

vocal behaviors that lead to their reports of 

deceiver honesty, some event occurring during the 

interaction must be prompting receivers' evaluations. 

Other factors may have influenced the 

unremarkable results for honesty ratings. These 

results may indicate a problem with retrospective 

accounts. That is, as deceivers were not expecting 

to analyze the level or amount of honesty in their 

responses after the interview, they may have found it 

difficult to recall the response they gave and the 

amount of honesty they had indicated in a particular 

answer when they completed the post-interview 

questionnaires. Thus, their evaluations of the 

amount of honesty they presented for each question 

may have been inaccurate. Also, deceivers may have 

found it difficult to accurately determine the exact 

amount of honesty they presented for each answer. 

Expecting a participant to estimate an "amount" of an 

abstract concept inherent in a particular response is 
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a demanding task. 

Limitations and Future Directions 

Several limitations may have affected the 

outcomes of this study. First, the conversational 

speech produced by the participants in this 

experiment presented numerous measurement 

difficulties. Participants' answers were of greatly 

differing lengths--some extraordinarily long (24 

seconds) and others as short as one word. Long 

answers presented no problem for coders. For the 

acoustic analysis, however, long answers had to be 

split into short segments for analysis and the 

measures on these segments averaged, because the 

software program was limited in the amount of sound 

that could be handled at a time. This conversion of 

the signal into smaller segments may have caused some 

loss of data at these transitional points. 

On the other hand, short answers were difficult 

for coders to evaluate, especially when short 

responses had to be divided into quartiles. In some 

instances coders had to determine the fluency of one 

fourth of a word or the pitch range of one syllable 

which may also have affected ratings in a few cases. 

Certain restrictions in the acoustic software 

may have produced anomalies in the maximum and 
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minimum values used to compute pitch range. In order 

to produce acoustic measures of pitch with the 

Signalyze software, a pitch range consisting of the 

anticipated maximum and minimum frequency levels for 

a particular speaker had to be pre-set before 

calculation of any pitch values could be determined. 

To find this pre-set range, measurements of the 

fundamental frequency in the raw signal had to be 

taken at small intervals (approximately every 10 

milliseconds) to determine the speaker's maximum and 

minimum pitch values. Once these values were 

located, they were then entered into the software 

program so that all pitch statistics could be 

calculated. Unfortunately, the naturally-produced 

and lengthy samples analyzed in this study yielded 

pitch values that often exceeded those allowable for 

the pre-set range (The maximum value could be no more 

than twice the minimum value). Therefore, the 

acoustic measure of pitch range used in this study 

may have been restricted. Deceivers may have 

actually exhibited greater pitch ranges than the 

acoustic technology was capable of indicating. Thus, 

even if deceivers exhibit pitch ranges greater than 

those found in this study, it may not be possible to 

determine these ranges because of restrictions of the 



acoustic measures. 

The present data were drawn from natural, 

interactive conversations that occurred between 

individuals encoding deception in ~ealistic ways. 
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The end result is that the data in this study offer 

as accurate a picture of interactive deception that 

can probably be determined with contemporary 

methodology. Even so, this study like most others 

was conducted in a laboratory setting where 

participants were asked to produce deception 

sanctioned by the researcher. Such artificiality may 

have provided participants with little motivation for 

producing credible deception (Miller & Stiff, 1993). 

The stakes involved in an experiment may not be as 

high as in the outside world and thus, deceivers may 

experience less arousal and cognitive load. Thus, 

data from this experiment may still not be completely 

representative of interpersonal deception as it 

occurs in real life. 

Another concern regarding the data produced in 

this study involves possible changes in deceptive . 

vocal behaviors over time. The task of devising a 

deception is difficult and maintaining a deception is 

even more so. Likewise, deceivers' strategic goals 

may change as the interaction unfolds (Burgoon & 
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Buller, 1994b). As the data for this study were 

originally arranged in quartiles, it would be 

possible to compare behaviors across the quartiles 

although this was not done for this study. Such a 

time analysis might reveal more clearly what changes 

in the voice, if any, occur at different stages in 

the interaction. 

It is evident that most of the vocal behaviors 

and both types of measurement methods studied in this 

project make a contribution to understanding the 

phenomenon of deception. Time variables were shown 

to be of major importance in discriminating between 

truth and deceit. Other variables provided unique 

contributions by helping discriminate among deception 

types or between planned and unplanned answers. 

Thus, most of the variables and both types of 

measurement examined in this study appear to 

contribute to increased understanding of the 

strategic and nonstrategic behaviors that deceivers 

use as well as the underlying causes and connections 

between these behaviors. 

This study represents a first step in what could 

eventually become a true partnership in deception 

research. Acoustic analysis and percepiualanalysis 

appear to have sufficient commonality to make them 



useful for confirming results in joint studies, but 

sufficient unique features to make them research 

tools that can be used successfully alone. Thus, 

with Interpersonal Deception Theory setting the 

stage, researchers who are willing to investigate 

both acoustic and perceptual methods can be assured 

that the drama of deception is only beginning to 

unfold. 
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Appendix A: 
Figure 1 

Anticipated Correspondence Between Perceptual and Acoustic 
Measures 

Acoustic 
Time 
1. quartile length 

total sound (m.sec) 
number of sound portions (#) 

2. speaking rate (#syllables/ 
total sound) 

3. discontinuity (#silent segments/ 
total silence) 

4. initial silences (m.sec) 

5. internal silences (m. sec) 

Fundamental Frequency 
1. mean fund. frequency (in HZ) 

2. fund. frequency range (in HZ) 

3. fund. frequency variance 

Intensity 
1. mean intensity (in dB.) 
2. intensity range (in dB.) 

3. intensity variance 

Perceptual 
Time 
1. message length 

(quartile length 
product of # 
pauses and length 
of pauses) 

2. tempo 
(slow-fast) 

3. fluency (not fluent
fluent) 

4. response latencies 
(short-long) 

5. internal pauses 
(few-many) 
(short-long) 

pitch 
1. pitch level (low

high) 
2. pitch range (wide

narrow) 
3. pitch variety (not

varied) 

Loudness 
1. intensity (soft-loud) 
2. intensity range 

(wide-narrow) 
3. intensity variance 

(not- varied) 

Quality 
1. vocal quality 

(unpleasant
pleasant) 

Articulation 
1. precision 

(imprecise-precise) 



Appendix B: Tables 

Table 1 

Interrater Reliabilities for Vocal Behaviors 

Vocal Behavior Item Interrater Reliability 

Time Response Latency .85 
Tempo .91 
Fluency .82 
Pause Number .68 
Pause Length .80 

Intensity Intensity Level .95 
Intensity Range .95 
Intensity Variance .93 

pitch pitch Level .98 
pitch Range .95 
pitch Variance .95 

Miscellaneous Vocal Quality .97 
Articulatory 
Precision .93 

Note: Reliabilities were averaged across questions and 
quartiles 
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Table 2 

Intercorre1ation Matrix of Original Acoustic Variables 
QUAR TOTSO NMSO TOTSI In1SI INPA FFMN 

Q 1.00 .78** .84** .76** .81** .14 -.22 

T 1. 00 .72** .48** .63** .03 -.14 

N 1. 00 .58** .87** .01 -.19 

T 1. 00 .71** .42* .37* 

N 1. 00 .06 -.40* 

I 1. 00 .01 

F 1. 00 

F 

F 

I 

I 

I 
Key: QUAR=quarti1e length 

NMSO=number of sound segments 
NMSI=number of silent segments 
FFMN=fundamenta1 frequency mean 
FFVA=fundamenta1 frequency variance 
INRA=intensity range 

**Q<.Ol, *Q<.05 
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FFRA FFVA INMN INRA INVA 
-.28 -.21 .45** .38* .34* 

-.17 -.13 .24 .29 .22 

-.24 -.21 .40* .32 .28 

-.41* -.36* .39* .28 .29 

-.41* -.42* .33* .29 .22 

-.05 .03 -.12 -.19 -.14 

.88** .92**-.22 .02 .05 

1. 00 .88**-.21 .03 .08 

1. 00 -.27 -.12 -.08 

1. 00 .69** .62** 

1. 00 .91** 

1. 00 
TOSO=tota1 amount of sound 
TOSI=tota1 amount of silent segments 
INPA=length of initial pauses 
FFRA=fundamenta1 frequency range 
INMN=intensity mean 
INVA=intensity variance 



Table 3 
Intercorrelation Matrix of Oriainal Perceptual Variables 

TEMP RESL FLUEN PZNM PZLN PTLV PTRA PTVA INLV 
R1.00 -.32 .62** -.48** -.37* -.16 -.09 -.09 .23 

R 1. 00 -.15 .14 .37* -.06 

F 1. 00 -.44** -.29 -.22 

P 1. 00 .48** -.03 

P 1. 00 .15 

P 1. 00 

P 

P 

I 

I 

I 

V 

A 

-.22 

-.23 

-.01 

.10 

.84** 

1. 00 

-.26 .15 

-.20 .13 

-.01 .05 

.08 -.14 

.84** -.32 

.98** -.20 

1. 00 -.21 

1. 00 

INRA INVA 
.15 .23 

.22 .18 

.17 .20 

.10 .04 

-.16 -.24 

-.36* -.34* 

-.24 -.27 

-.24 -.27 

.86** .87** 

1. 00 .97** 

1. 00 

Key: TEMP=tempo, RESL=response latencies, 
PZNM=number of pauses, PZLN=length of pauses, 
PTRA=pitch range, PTVA=pitch variance, 
INRA=intensity range, INVA=intensity variance, 
AP=articulatory precision 

FLUEN=fluency 
PTLV=pitch level 
INLV=intensity level 
VQ=voice quality 

#p<.Ol, *p<.05 
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VQ AP 
.10 .29 

.03 .02 

.05 .43** 

-.19 -.27 

.08 -.25 

-39* -.29 

-.22 -.12 

-.26 -.12 

.16 .27 

.09 .26 

.02 .26 

1. 00 .37* 

1.00 



Table 4 

Correlations between Acoustically-measured Vocal Behaviors 
and Perceptually-coded Vocal Behaviors 

Acoustic 

Time 
1. Quartile Length 

Total Sounds 
Number of Sounds 

2. Speaking Rate 

3. Discontinuity 

4. Initial Pause 

Int~nsity 
1. Intensity Level 

2. Intensity Range 

Perceptual 

.65* 

.65** 

.73 

.35* 

.48** 

.58** 

.29 

.30 

Time 
Message Length 
Message Length 
Message Length 

Tempo 

Fluency 

Response Latency 

Loudness 
Loudness Level 

Loudness Range 

3. Intensity Variance. 21 Loudness Variance 

Fundamental Frequency 
1. Ave. Fund. Fre 

2. Fund Fre. Range 

pitch 
.71** Pitch Level 

.60 pitch Range 

3. Fund. Fre Variance.57** pitch Variance 

**p<.Ol, two-tailed * p < .05 

Note: There were no corresponding acoustic measures for 
vocal quality and articulatory precision. 
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Table 5 

Comoarison of Effect Sizes (etaz) for Significant Acoustic 
and Perceptual Variables in Discrim.inating Between 
Truthtellers and Deceivers 

Acoustic Perceptual 

Quartile Length .11 

Total Sound .09 

Number Sound .18 

Message Length .37 

Tempo .19 

Fluency .15 

Response Latency .41 .30 

pitch Level .08 

pitch Variance .18 

Intensity Range .18 

Vocal Quality .14 
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Table 6 

Correlations Between Deceivers' Self-Reported Honesty 
Ratings. Receivers' Evaluations of Deceiver Honesty. and 
Deceiver Vocal Behaviors 

Deceiver Receiver 

Acous Percep Acous Percep 

Time 
Quartile Length .15 .04 
Message Length -.11 .02 
Total Sound -.18 -.09 
Number Sound .01 .01 
Tempo -.03 -.05 .03 -.13 
Fluency .01 .01 -.35* -.13 
Response Latency -.27 -.19 -.35* -.35* 

Int~n§lity 
Intensity Level .01 -.31 .17 -.22 
Intensity Range .07 -.20 .06 .20 
Intensity Variance .01 -.23 .06 -.23 

pitch 
pitch Level .24 .43** .11 .27 
pitch Range .14 .35* .08 .42* 
Pitch Variance .15 .38* .07 .38* 

Miscellaneous 
Vocal Quality .23 .08 

. Articulatory Precision .06 -.11 

**p<.Ol two-tailed, * p < .05 
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Table 7 

Correlations Between Accuracy Scores (Deceivers' Self
Reported Honesty Ratings Minus Receivers' Honesty Ratings) « 

Bias Scores (Receivers' Evaluations of Deceiver Honesty 
Minus Deceivers' Self-Reported Honesty Ratings) and 
Deceivers' Vocal Behaviors 

Accuracy Bias 

Acous Percep Acous Percep 

Time 
Quartile Length -.14 .14 
Message Length -.10 .10 
Total Sound -.04 .04 
Number Sound .01 -.01 
Tempo .16 .05 -.16 -.05 
Fluency -.05 .16 .05 -.16 
Response Latency .12 .18 -.12 -.18 

Intensity 
Intensity Level -.16 -.06 .16 .06 
Intensity Range .01 -.03 -.01 .03 
Intensity Variance -.04 .03 .04 -.03 

pitch 
pitch Level .10 .10 -.10 -.10 
pitch Range .05 -.10 -.05 .10 
pitch Variance .06 -.04 .06 .04 

Miscellaneous 
Voice Quality -.23 .23 
Articulatory Precision .12 -.12 
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