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Abstract: In this study, we tested whether modified cognitive interviewing (MCI) is a valid method for distinguishing 

between genuine and deceptive human eyewitness accounts.  

102 healthy military personnel were the participants of this study. 54 were assigned to a manual task condition and 48 to a 

cognitive task condition. Of the 54 assigned to the manual task, 17 truly performed the task and were truthful when 

interviewed about their activities; 18 performed the task and, when interviewed denied having performed the task; 19 read 

the instructions regarding the manual task and when interviewed falsely claimed to have performed the task.  

Of the 48 participants assigned to the cognitive task, 20 performed the task and reported truthfully about their activities; 

13 performed the task and denied having participated in the task; 15 read the instructions about the cognitive task and 

when interviewed claimed to have actually performed the task. The transcripts of interviews were rated by individuals 

trained in cognitive interviewing; forensic speech variables (response length, unique word count and type-token ratio 

(TTR)) were coded from transcripts. 

Human rater judgments and computer-based speech analysis performed better than chance; computer based judgments 

were superior to the human judgments (i.e., 80% vs. 62%, respectively). Speech content variables derived from MCI 

differed significantly, and in different ways, between the truthful and false claimant participants and also between the 

truthful and denial type participants. MCI derived statement analysis methods are a scientifically valid method that can be 

used by professionals tasked with distinguishing between true claims, false claims and denials. 
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INTRODUCTION 

 At present, U.S. government officials have few objective, 
scientifically valid, ways to determine whether people who 
offer (or deny knowing) information of relevance to national 
security are being genuine or deceptive. Indeed, the majority 
of scientific studies demonstrate that professional and 
laypersons alike perform below levels of chance when 
attempting to detect deception (Morgan et al., 2013; Vrij & 
Akehurst, 1998; Bond et al., 1985; Government-Report, 
2009). This has been demonstrated to be true among many 
professional groups including police officers, judges,  
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psychiatrists, university students and agents from govern-
ment law enforcement agencies (Ekman & O‟Sullivan, 1991; 
DePaulo & Pfiefer, 1986; Newman et al., 2005; Vrij & 
Akehurst, 1998 for full review). Thus, the further 
development of methods for assessing human deception 
could potentially help government officials to improve the 
validity and efficiency of intelligence assessments. 

 Over the past ten years, a significant body of literature 
has emerged that demonstrates that speech content analysis – 
when derived through the use of a specific interviewing 
technique known as modified cognitive interviewing (MCI) 
– can be used to detect deception at rates significantly above 
other current approaches used by professionals. Specifically, 
analysis of speech content – not voice stress - has produced 
detecting deception rates at or above 82% - a rate that is 
significantly higher than that achieved by polygraphy (i.e. 
65%) or by chance (i.e. 50%) (Vrij, 2008 for full review, 
Colwell et al., 2002; 2007; Morgan et al., 2007; 2008; 
2008b; 2009; 2013; 2014).  
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 While the data from our previous studies are promising, 
the majority of studies on deception have focused on 
detecting lies of omission. Few studies have focused on 
detecting lies of fabrication (i.e., false claims) (Morgan et al, 
2004), (Morgan, et al. 2007; Harnesberger et al. 2009; 
Hollien et al., 2008; Morgan et al., 2007; 2008; 2008b; 
2009). Further, at present no studies have examined whether 
this methodology could effectively be used to discriminate 
truthful claims from denials or false claims in persons 
questioned about the same task or activity. Understanding 
whether alterations in speech content vary significantly 
between truthful claims, false claims or denials would clarify 
how well the method can be applied by professionals in the 
real world. The present study was designed to examine: A) 
whether MCI derived speech content could be used to 
distinguish truthful accounts from false claims or denials in 
people who performed a Manual or a Cognitive activity; and 
B) whether the patterns observed for the two different 
activities would differ.  

METHODS 

 Subjects: The participants of this study were 102 active 

duty Marines stationed at Camp Lejeune, NC. Each was 

given an oral briefing about the project and subsequently 

provided written informed consent prior to participation in 

the study. All participants indicated that they understood that 

participation was optional and their decision about whether 

to participate would not be relayed back to, or have any 

bearing on their status in the command. All participants 

understood this project was sponsored by the HIG/FBI and 

not the US Navy or Marine Corps.  

DESIGN 

 This study design consisted of two phases (see flow chart 

below): In Phase One participants engaged in, or only read 

about, a manual or a cognitive task; in Phase Two 

participants were interviewed about their claimed activity 

(i.e., their activity during Phase One) by interviewers who 

were blind to the status of the participant (i.e. they did not 

know whether or not the participant had truly engaged in the 

manual or cognitive tasks during Phase One). When 

interviewing participants during Phase Two, the interviewers 

used a Modified Cognitive Interview (MCI) technique 

(Morgan et al., 2007; 2013; 2014). Transcripts from the 

interviews with participants were rated by human raters and 

also used to generate speech content variables for computer 

analysis. 

Phase One: Task Exposure 

 Depending on the randomization system, participants in 

Phase One engaged in, or only read about one of two 

different tasks: a manual task (see below for a more detailed 

description) or a cognitive task (see below for more detailed 

description). All truthful persons completed either the 

manual task or the cognitive task. All deceptive participants 

assigned to the “denial” group also completed either the 

manual or the cognitive task. Deceptive participants assigned 

to the “fabrication” group were only permitted to read the 

instructions for one (but not both) of the tasks. 

 The manual task involved having participants learn how 

to operate a remote controlled toy helicopter. They would 

then learn to fly it through an obstacle course set up in an 

indoor room. Although learning to fly the helicopter may 

seem to be a relatively simple task, it is complex and 

requires practice. Participants were given a one hour period 

of time in which to practice in order to achieve a successful 

completion of the obstacle course. 

 The cognitive task involved participants in a series of 

timed trials during which they had to make use of a set of 

shapes (i.e. using a commercially available game called 

Tangoes) to construct an image that matched the figure 

shown to them by the instructor administering the task. This 

game is mentally challenging, and as observed in previous 

military exercises, requires significant mental effort for the 

participant to complete in an accurate manner. The task was 

considered “complete” when participants completed the task 

or when the time expired (which ever came first). 

 After completing their task, participants assigned to the 

Truthful condition were told that they would be interviewed 

about how they had spent their time. They were instructed to 

respond openly and honestly about the nature of their 

activities. They were given 10 minutes to collect their 

thoughts prior to the interview. Conversely, after completing 

their task, participants assigned to the “denial” deceptive 

condition were told that they could not report on their 

activities and were instructed to lie by reporting that they had 

spent their time reading a magazine and discussing it with a 

colleague. Each was handed a copy of a popular magazine 

that was taped shut. Participants were told to examine the 

cover but not the contents of the magazine. After being given 

approximately 10 minutes to collect their thoughts, the 

“denial” participants participated in the cognitive interview. 

 Participants assigned to the “false claim” deceptive 

condition were given written detailed instructions about 

either the manual or the cognitive task. Each was given 30 

minutes to study the materials. They were told when given 

the materials that they would have to lie and claim that they 

had actually performed the task when interviewed.  

NOTE: The act of tasking participants in the “denial” 

condition to lie about their time and to also claim that they 

had read a magazine created a situation in which “denial” 

participants not only denied knowledge of the actual task, 

but also, told a lie of fabrication (i.e., they claimed to have 

read a magazine and to have discussed it with a colleague). 

This was a deliberate design choice based upon previous 

findings that simple lies of omission (i.e., a situation in 

which a person simply denies any knowledge about the 

events in question) often resulted in impoverished reporting 

which, in turn, led to an easier detection of deception. By 

asking individuals to fabricate a story, we hoped to increase 

participants‟verbal productivity, and, in doing so make it 

more difficult to detect deception by word count alone. 

These participants are still referred to as “deniers” in keeping 

with the face validity terms used in the field of detecting 
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deception: they claim not to know anything about the events 

in question.  

Phase Two: The Modified Cognitive Interview (MCI) 

 Each participant was interviewed approximately 10 

minutes after completing their manual, cognitive or reading 

tasks. As in our previous studies, the interviews with 

participants occurred in a well lighted room and were 

recorded. These recordings were ultimately transcribed. Each 

transcript was edited so as to create two new files: one file 

contained the speech/statements made by the interviewee; 

the second file contained only speech/statements made by 

the interviewer; Interviewee (participant) transcripts were 

used to calculate the key Speech Content variables that 

would be used in the actuarial database: Response Length 

[i.e. total words uttered by participant], Unique Word Count 

[total number of unique words spoken] and the Type-Token 

Ratio (TTR) [i.e. the ratio of Unique words/Response 

Length]. Based on previous data showing that some phases 

of the MCI may be more useful than others at discriminating 

between genuine and deceptive responses, we created these 

variables for each phase of the MCI. Finally, in order to 

assess whether the best discrimination would occur when 

using the interview as a whole, we created these three 

variables from the entire speech/statement set acquires 

during the cognitive interview for a specific task (manual or 

cognitive). 

SUMMARY FLOW CHART OF STUDY DESIGN 

PHASE ONE 

 Participants Recruited for the Study 

 Participants Randomized to ONE of Four Possible 
Conditions: 

1) Genuine Participation in a Manual Task. 

2) Genuine Participation in a Cognitive Task. 

3) ONLY reading about the Manual Task. 

4) ONLY reading about the Cognitive Task. 

PHASE TWO 

 Participants from Groups 1 & 2 were randomized to 
TRUTHFUL or DENIAL conditions.  

 Participants from Groups 3 & 4 were assigned to the 
Deceptive FABRICATOR condition. 

NOTE: This design permitted the assessment of genuine 

claims; the assessment of denials from individuals who had 

actually performed the tasks; and an assessment of deceptive 

individuals who claimed to have actually performed the tasks 

(false claimants).  

STATISTICAL ANALYSIS 

Transcript Rater Judgments 

 Three college students who received training in cognitive 

interviewing methods by the PI of this study (CAM) served 

as the raters. Each independently reviewed the typed 

interview transcripts of the MCI. After reading a transcript, 

the raters rendered a judgment about a participants‟ status 

(Truthful/Deceptive) based on whether raters assessed the 

mnemonic prompt phase of the MCI to have elicited 

significantly more detail than the initial “detail” prompt. 

Rater judgments were contrast coded with deceptive ratings 

coded as a “1” and genuine ratings coded as a “0”. Individual 

Cross-tab analyses were performed using the variables 

Genuine Status (i.e. the true assignment of the participant) 

and each individual‟s Judgment Scores.  

Forensic Statement Analysis 

 In order to assess whether Response Length, Unique 

Word Count, TTR for the Manual task differed between 

truthful and deceptive participants we performed General 

Linear Model Multivariate Analyses of Variance using 

Group (Truthful, False Claim, Denial) as the independent 

variable and Speech Content (i.e. TTR, Response Length and 

Unique Word count from each prompt of the MCI) as the 

dependent variables. (SPSS 2010) Tukey post hoc tests were 

used to evaluate how speech content variables differed 

amongst the three groups (Truthful, False Claim, Denial). 

Similar analyses were performed for the data set related to 

the Cognitive task.  

 Receiver Operating Characteristic (ROC) curves were 

generated to evaluate which variables best discriminated 

between the three groups of participants. (Metz 1978; 

Ahtham, 1973). We then performed binary logistic 

regressions with the most useful speech content variables to 

calculate the classification accuracy of the models. (SPSS 

2010) 

RESULTS 

 Rater Accuracy: The human raters performed better than 

chance at distinguishing true from false accounts. Cross tab 

analyses indicated that the classification accuracies for each 

of the three raters differed significantly from chance. Rater 

#1‟s accuracy was 62% (78% correct for truthful accounts; 

45% correct for deceptive accounts); Rater #2‟s accuracy 

was 61% (74% correct for truthful accounts; 48% correct for 

deceptive accounts); Rater #3‟s accuracy was 62% (76% 

correct for truthful accounts; 47% correct for deceptive 

accounts).  

Forensic Statement Analysis Results 

 Analyses of the MCI derived speech content variables 

[Type-Token Ratio (TTR), Response Length (RL) and 

Unique Words (UW)] for the Manual and Cognitive Tasks 

are noted below in Tables 1 and 2, respectively.  

Manual Task 

 General Linear Model Multivariate Analyses of Variance 
for the Manual Task indicated the presence of significant 
differences between the 3 groups of participants on the 
speech content variables. With respect to the variable TTR, 
significant differences were noted for: Prompt One (F (2,1) = 
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11.7; p<0.001), Prompt Two (F (2,1) = 8.6; p<0.001); 
Prompt Three (F (2,1) = 5.2; p<0.009); Prompt Four (F (2,1) 
= 8.3; p<0.001); Prompt Five (F (2,1) = 4.4; p<0.04), and for 
the Full Interview (F (2,1) = 9.3; p<0.001).  

 Significant differences between the Groups of 
Participants were also noted for the speech content variable 
RL in response to Prompt One (F (2,1) = 7.2; p<0.002); 
Prompt Two (F (2,1) = 14; p<0.000); Prompt Three (F (2,1) 
= 10.3; p<0.001); Prompt Four (F (2,1) = 7.8; p<0.001) 

Table 1. Speech variables for truthful, false claims and denial participants (Manual Task). 

 Truthful False Claims Deceptive 

Prompt One [Detailed Account]  

TTR 0.42 (SD = 0.1)* 0.39 (SD = 0.1)* 0.57 (SD = .14) 

RL 405.0 (SD = 212)* 406.0 (SD = 246)* 184.6 (SD = 107)  

UW 153.9 (SD = 60)* 138.2 (SD = 57)* 91.9 (SD = 42) 

Prompt Two [Visual Prompt] 

TTR 0.49 (SD = 0.1)* 0.69 (SD = 0.2) .62 (SD = .01) 

RL 239.5 (SD = 132)*+ 95.8 (SD = 77) 99.6 (SD = 46) 

UW 104.8 (SD = 40)* 54.4 (SD = 30) 57.2 (SD = 18) 

Prompt Three [Auditory Prompt] 

TTR 0.50 (SD = .15)* 0.62 (SD = 0.2) .68 (SD = .14) 

RL 219.7 (SD = 134)*+  98.1 (SD = 65) 82.7 (SD = 78) 

UW 94.6 (SD = 42)* 55.3 (SD = 31) 46.9 (SD = 31)  

Prompt Four [Emotional Prompt] 

TTR 0.61 (SD = .14) 0.80 (SD = 0.2)*  .69 (SD = .11) + 

RL 136.9 (SD = 43)*+ 37.1 (SD = 29)* 75.1 (SD = 48) + 

UW 70.5 (SD = 46)+ 25.9 (SD = 18)* 47.7 (SD = 25)+ 

Prompt Five [Temporal Prompt] 

TTR 0.46 (SD = .11)* 0.57 (SD = .11) .54 (SD = .12) 

RL 250.5 (SD = 139)*+ 110.3 (SD = 63) 127.9 (SD = 81) 

UW 102.0 (SD = 36)* 56.6 (SD = 25) 63.7 (SD = 32) 

Prompt Six [Mistakes Prompt] 

TTR 0.80 (SD = .17) 0.82 (SD = .16) .89 (SD = .13) 

RL 36.9 (SD = 43) 24.7 (SD = 26) 20.3 (SD = 25) 

UW 24.8 (SD = 22) 17.3 (SD = 17) 15.4 (SD = 18) 

Total Interview 

TTR 0.27 (SD = .07)* 0.32 (SD = .07)* .37 (SD = .06)  

RL 1288.5 (SD = 132)*+ 771.9 (SD = 354) 590.1 (SD = 256)+  

UW 311.8 (SD = 105)* 224.1 (SD = 78) 202.5 (SD = 67)+ 

Prompt Total [Sum of Prompts 2-6] 

RL 846.5 (SD = 461)*+ 341.2 (SD = 174) 385.4 (SD = 180) 

Detailed Account [Prompt 1] to Prompt Ratio [2-6]  

RL 2.2 (SD = 0.8) 1.1 (SD = 0.9)* 3.0 (SD = 2.4)+ 

*Variable differs significantly from Denial Group. 
+Variable differs significantly from False Claims Group. 
Variable differs significantly from Truthful Group. 
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Prompt Five (F (2,1) = 10.1; p<0.001) and the Full Interview 
(F (2,1) = 11.5; p<0.000). Finally, significant differences 
between the Groups of Participants emerged for the speech 
content variable UW for: Prompt One (F (2,1) = 6.2; 

p<0.004); Prompt Two (F (2,1) = 14.3; p<0.000); Prompt 
Three (F (2,1) = 9.1; p<0.001); Prompt Four (F (2,1) = 8.4; 
p<0.001); Prompt Five (F (2,1) = 10.5; p<0.000) and the Full 
Interview (F (2,1) = 8.3; p<0.001).  

Table 2. Speech variables for truthful, false claims and denial participants (Cognitive Task). 

 Truthful False Claims Deceptive 

Prompt One [Detailed Account] 

TTR 0.46 (SD = 0.1)* 0.49 (SD = 0.1) 0.56 (SD = .09) 

RL 351.7 (SD = 245)* 249.4 (SD = 177) 158.6 (SD = 93) 

UW 137.3 (SD = 67)* 107.1 (SD = 58) 81.3 (SD = 38) 

Prompt Two [Visual Prompt] 

TTR 0.49 (SD = 0.1)+* 0.66 (SD = 0.2) .67 (SD = .12) 

RL 257.5 (SD = 187)+* 98.3 (SD = 82) 75.2 (SD = 41) 

UW 109.4 (SD = 54)+* 54.2 (SD = 34) 57.2 (SD = 18) 

Prompt Three [Auditory Prompt] 

TTR 0.53 (SD = .16)+* 0.69 (SD = .12) .65 (SD = .13)  

RL 210.6 (SD = 132)+* 80.5 (SD = 63) 88.4 (SD = 78) 

UW  93.6 (SD = 44)+* 49.7 (SD = 25) 51.2 (SD = 32)  

Prompt Four [Emotional Prompt] 

TTR 0.66 (SD = .17) 0.73 (SD = .15) .69 (SD = 14)  

RL  124.1 (SD = 100)+ 64.7 (SD = 54) 68.9 (SD = 49) 

UW  67.0 (SD = 43)+ 41.4 (SD = 26) 43.0 (SD = 25) 

Prompt Five [Temporal Prompt] 

TTR 0.51 (SD = .12)* 0.58 (SD = .09) .60 (SD = .14) 

RL 176.6 (SD = 99)+ 100.3 (SD = 44) 117.0 (SD = 66)  

UW  80.0 (SD = 28)+ 55.3 (SD = 18) 63 (SD = 30)  

Prompt Six [Mistakes Prompt] 

TTR 0.79 (SD = .18)+* 0.53 (SD = .46) .93 (SD = .12) 

RL 38.6 (SD = 45)+ 11.7 (SD = 16) 14.1 (SD = 18) 

UW 24.2 (SD = 23)+  9.0 (SD = 13) 11.0 (SD = 13) 

Total Interview 

TTR 0.28 (SD = .07)+* 0.36 (SD = .07) .37 (SD = .06)  

RL     

UW 284.5 (SD = 110)+* 197.0 (SD = 75) 180.5 (SD = 69)  

Prompt Total [Sum of Prompts 2-6] 

RL 807.4 (SD = 478)+* 355.5 (SD = 215) 363.6 (SD = 198) 

Detailed Account [Prompt 1] to Prompt Ratio [2-6] 

RL .44 (SD = .20)+ .80 (SD = .73) .45 (SD = .17) 

*Variable differs significantly from Denial Group. 
+Variable differs significantly from False Claims Group. 
Variable differs significantly from Truthful Group. 
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Cognitive Task 

 General Linear Model Multivariate Analyses of Variance 
for the Cognitive Task indicated the model was significant 
and that the 3 groups of participants differed significantly in 
many of the speech content variables. With respect to TTR, 
significant differences were noted for: Prompt Two (F (2,1) 
= 7.7; p<0.001), Prompt Three (F (2,1) = 6.7; p<0.003); 
Prompt Six (F (2,1) = 7.0; p<0.002), and for the Full 
Interview (F (2,1) = 8.7; p<0.001).  

 Significant differences between the Groups of 
Participants were also noted for the speech content variable 
RL in response to Prompt One (F (2,1) = 4.0; p<0.02); 
Prompt Two (F (2,1) = 9.8; p<0.000); Prompt Three (F (2,1) 

= 9.2; p<0.000); Prompt Four (F (2,1) = 3.3; p<0.04) Prompt 
Five (F (2,1) = 4.7; p<0.01); Prompt Six (F (2,1) = 3.8; 
p<0.03) and the Full Interview (F (2,1) = 8.4; p<0.001).  

 Finally, significant differences between the Groups of 
Participants were noted for the speech content variable UW 
for: Prompt One (F (2,1) = 3.7; p<0.03); Prompt Two (F 
(2,1) = 12; p<0.000); Prompt Three (F (2,1) = 8.7; p<0.001); 
Prompt Four (F (2,1) = 3.1; p<0.05); Prompt Five (F (2,1) = 
4.0; p<0.02); Prompt Six (F (2,1) = 3.7; p<0.03) and the Full 
Interview (F (2,1) = 6.6; p<0.003).  

 The primary ways in which the Truthful, False Claims 
and Denial groups for the Manual Task and the Cognitive 
Task differed can be seen in Figs (1-3). As seen in Fig. (1), 
Truthful, compared to Deceptive claimants had more to say 

Table 3. Area under the curve associated with manual task speech variables. 

 Area Asymptotic Sig. 

Prompt One UW .70 p< 0.05 

Total RL .80 p< 0.001 

Prompt Total .85 p<0.001 

Prompt Ratio .70 p<0.04  

Table 4. Area under the curve associated with cognitive task speech variables. 

 Area Asymptotic Sig. 

Prompt One RL .70 p< 0.02 

Total RL .80 p< 0.001 

Prompt Total .82 p<0.001 

Prompt Ratio .40 p<0.09  

 

Fig. (1). Manual task total interview response length in MCI. 



Who Should You Trust? Discriminating Genuine from Deceptive Eyewitness Accounts  The Open Criminology Journal, 2015, Volume 8    55 

overall in the total interview. As seen in Fig. (2), however, 
when given the 1

st
 prompt of the MCI (i.e. the details 

prompt) the Response Length of False Claims and Genuine 
claims were indistinguishable whereas the Response Length 
of denials was significantly diminished. As noted in Fig. (3), 
True claims could be distinguished from False claims by the 
relative lack of responsiveness to the mnemonic prompts by 
False Claims group. Similar patterns were also seen for the 
Cognitive Task.  

 In order to assess how well forensic statement data could 
be used to detect truthful from deceptive accounts, Binary 
Logistic Regression analyses (using Response Length from 
the Detail Prompt and the Response Length of the summed 
mnemonic prompts of the MCI for the Manual Task) were 
conducted. The model was significant (p<0.001) and resulted 
in a classification accuracy of 80%. Similar analyses with 

respect to the Cognitive Task indicated that the model was 
significant (p<0.008) and resulted in a classification 
accuracy of 78%. This said, in the real world, professionals 
must make judgments about individual people or claims. 
Simply knowing that groups differ with respect to certain 
speech content variables may not significantly facilitate “N” 
of one decisions.  

 ROC calculations offer professionals a way to analyze 
data so as to make “N” of one decisions, rather than basing 
decisions on group norms. Consistent with the above, and 
noted in Tables 5 and 6, the ROC analyses provided 
evidence that a number of the speech content variables (for 
both the Manual and the Cognitive task) could be useful 
when trying to distinguish truthful from deceptive accounts. 
However for both tasks, the variable Prompt Total appeared 
to generate the most area under the curve.  

 

 

 
Fig. (2). Manual task response length in response to 1st MCI prompt (Details Prompt). 

 
Fig. (3). Manual task response length to the mnemonic prompts (i.e. the Prompt Total)  of the MCI. 
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Table 5. ROC data for sensitivity and 1-specificity (Manual Task). 

Table Result Variables(s) Positive if Greater than or Equal to Sensitivity I-Specificity 

Prompt Total       

  75.00 1.00 1.00 

  85.00 1.00 0.94 

  108.00 1.00 0.89 

  125.00 1.00 0.83 

  162.00 0.94 0.83 

  206.50 0.94 0.78 

  232.50 0.94 0.72 

  248.50 0.94 0.67 

  255.50 0.94 0.61 

  264.50 0.88 0.61 

  275.50 0.88 0.56 

  306.50 0.88 0.50 

  368.50 0.88 0.44 

  416.00 0.88 0.39 

  435.50 0.88 0.33 

  450.00 0.82 0.33 

  461.00 0.82 0.27 

  479.00 0.82 0.22 

  498.50 0.77 0.17 

  529.00 0.77 0.17 

  551.50 0.77 0.11 

  588.50 0.71 0.11 

  627.00 0.71 0.06 

  634.00 0.65 0.06 

  649.00 0.65 0.000 

  664.00 0.59 0.000 

  684.50 0.53 0.000 

  773.00 0.47 0.000 

  906.50 0.41 0.000 

  1017.50 0.35 0.000 

  1069.00 0.29 0.000 

  1107.00 0.24 0.000 

  1169.00 0.18 0.000 

  1468.00 0.12 0.000 

  1775.00 0.06 0.000 

  1809.00 0.00 0.000 

*Includes data from all prompts 
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Table 6. ROC data for sensitivity and 1-specificity (Cognitive Task). 

Table Result Variables(s) Positive if Greater than or Equal to Sensitivity I-Specificity 

Prompt Total       

  171.00 1.00 1.00 

  200.50 0.95 1.00 

  233.00 0.90 1.00 

  238.50 0.90 0.86 

  257.00 0.90 0.71 

  289.50 0.85 0.71 

  315.00 0.85 0.57 

  347.50 0.80 0.57 

  372.50 0.80 0.43 

  404.50 0.80 0.29 

  443.50 0.75 0.29 

  470.00 0.70 0.29 

  488.50 0.70 0.14 

  504.00 0.65 0.14 

  528.50 0.60 0.14 

  544.50 0.55 0.14 

  562.00 0.50 0.14 

  656.00 0.50 0.000 

  739.00 0.45 0.000 

  772.00 0.40 0.000 

  874.50 0.35 0.000 

  1018.00 0.30 0.000 

  1134.00 0.25 0.000 

  1238.00 0.20 0.000 

  1320.50 0.15 0.000 

  1479.50 0.10 0.000 

  1626.50 0.05 0.000 

  1638.00 0.00 0.000 

*Includes data from all prompts 
 

 Separate ROC calculations were performed using all 
significant variables from Tables 1 and 2; the Targeted 
Status was “truthful.” As shown in Tables 3 and 4, 
respectively, test results indicated that the Area under the 
Curve, and Asymptotic Significance for these variables was 
significant, indicating they could be used to sort claims. As 
noted in the tables, the most useful variable for both types of 
tasks was the Prompt Total. 

 

 

DISCUSSION 

 Consistent with previous studies using cognitive 
interview methods for detecting deception, the present data 
indicate that, when exposed to cognitive interviewing 
techniques, genuine eyewitnesses have more to say and 
convey a greater level of detail in response to the mnemonic 
prompts. (Colwell et al., 2002; 2007; Morgan et al., 2007; 
2008; 2008b; 2009; 2013; 2014). However, in addition to  
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what has previously been known about this issue, the present 
data indicate that when exposed to the MCI, genuine/truthful 
claimants, false claimant and denial participants behave in 
significantly different ways. These differences were seen 
when analyzing the transcripts and when assessing speech 
variables elicited by the MCI. Whereas genuine participants 
were the best distinguished from denial participants by their 
verbal responsiveness to the initial “detail” prompt of the 
MCI, genuine claimants were most effectively distinguished 
from false claimants by the verbal responsiveness of genuine 
persons to the second phase, (the mnemonic prompts phase) 
of the MCI. Unlike deniers who spoke 50% less than 
genuine claimants when given the initial MCI “details” 
prompt, false claimants, when exposed to the initial MCI 
“details” prompt, spoke a great deal and were 
indistinguishable from genuine claimants. However, when 
false claimants were subsequently exposed to the second 
phase of the MCI (i.e., the mnemonic prompts phase), false 
claimants spoke significantly less and were relatively non 
responsive to the memory recall techniques. In effect, after 
initially giving a detailed story, false claimants were 
unresponsive and offered little additional details about their 
memory. This finding has potential relevance to real world 
practices on the part of professionals who assess people for 
deception in that it suggests that false claimants may be 
indistinguishable initially from genuine claimants.  

 Within the context of this study, it is reasonable to 
hypothesize that the reduced responsiveness to the 
mnemonic prompts on the part of false claimants could be 
due to the increased cognitive load thought to be associated 
with a reasonably complex lie that entails their desire to “tell 
a plausible story” and stick to it so as to be believed. (Vrij et 
al, 2009). In essence, they have memorized a story they want 
to “sell” to the interviewer and they tell the entire “memory” 
when exposed to the initial prompt. As a result, these types 
of liars have little on which to elaborate when subsequently 
exposed to the mnemonic prompts.  

 The raters‟ judgment data indicate that the raters 
performed significantly better than chance and performed 
significantly better than did professionals for whom accuracy 
judgments have been previously reported for experts tasked 
with rating videos of people exposed to the modified 
cognitive interview method (Morgan 2013; 2014). It is 
possible that they were better able to assess whether the 
claimant was truthful or lying because they read the 
transcripts and could visualize in a more concrete manner 
whether, and to what degree, participants had actually been 
responsive to the initial and mnemonic prompts of the MCI. 
Further studies may evaluate whether the accuracy can be 
increased using near real time speech to text translation.  

 The ROC data presented in this study demonstrate that if 
a database is collected, it is possible to apply the MCI 
derived forensic statement analysis methods to claims and to 
distinguish genuine from false claims about a task or activity 
in question. As noted in Tables 5 and 6, ROC data can be 
used as a way to make informed judgments about a person‟s 
status (truthful/deceptive). For example, if one used Prompt 
Total data, the probability of being wrong (i.e. 1-Specificity) 
in judging a Manual task claim containing 664 words (or 
more) as “genuine,” would be approximately 0.1%; 

Similarly, the probability of being wrong in making this 
judgment if the claim had 588 or 461 words would be 11% 
and 28%, respectively. Similarly, if one used the cognitive 
task Prompt Total data when assessing a claim about the 
cognitive task, the probability of being wrong (i.e. 1-
Specificity) in judging a claim containing 656 words (or 
more) as “genuine” would be approximately 0.1%; 
Similarly, the probability of being wrong in making this 
judgment if the claim had 562 or had 470 words would be 
14% and 29%, respectively.  

 If a professional wished to use actuarial speech content 
derived ROC data as a „laboratory test‟ by which to 
determine the “truthfulness” of a claim, they could calculate 
a likelihood ratio known as LR+. LR+ is defined as 
Sensitivity/1-Specificity and, unlike PPV and NPV tests, less 
affected by the actual prevalence of the targeted status (i.e. 
detecting truthful or deceptive claims) in the population. 
Calculating LR+ is the equivalent of calculating the 
probability that a claim that “tests positive” truly is in the 
condition one is looking for (in this case, a genuine claim), 
divided by the probability that a claim that “tests positive” 
but is not in the condition we are looking for (i.e. not a 
genuine claim). If the LR+ is greater than 1 this would 
indicate that the test result is associated with the “condition” 
we are looking for; if the LR+ is less than one, this is 
associated with the absence of the “condition” we are 
looking for. However, LR+ values that lie close to “1” have 
little practical import in that the “post test probability” is 
little different from the “pre-test probability.” As such, these 
scores might useful for diagnostic purposes but not for 
screening purposes. When LR+ values are greater than or 
equal to 5 (or the LR- less than 0.2) they can be applied to 
the “pre-test” probability that the person (or claim) has the 
condition one is looking for (i.e. is genuine) – and serve well 
as a screening tool.  

 Accordingly, in this study, if, for the Manual task, we 
select a Prompt Total value of 306 words, the LR+ would be: 
.88/.50 = 1.76. This value is very close to 1 and is unlikely to 
be useful in “screening” a set of “claims” to for identifying 
which are genuine claims. However, if we were to select a 
value of 627 words, the LR+ would be .71/.06 = 12. This 
value would be very useful in pre-screening claims. Indeed, 
using the ROC table data in this study, an LR+ of 5 or 
greater can be achieved by using a cutoff value of 529 
words. Thus, if one were to screen a set of claims about the 
Manual task, and use this cutoff value, one would retain as 
“genuine” or “truthful” participants whose accounts had 
Prompt Total values of 529 words or more. The probability 
of being wrong in judging a person as genuine or truthful 
using this cutoff value is 11%. Using a similar approach for 
evaluating Cognitive claims, based on the data in Table 7, 
one would achieve an LR+ value of 5 by using a Prompt 
Total cut off value of 488 words. The probability of wrongly 
classifying a truthful person using this criterion would be 
14%.  

 This type of method could be employed in a number of 
settings in which professionals are tasked with making such 
judgments if a systematic collection of data is performed in 
order to form a data-base of interest regarding a targeted 
activities. Although some might object to creating a “data-
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base” and cite, as the basis for the objection, the idea that it 
is impossible to anticipate all potentially relevant scenarios 
of interest, this objection, in our view, is misplaced. Within a 
particular discipline, there are high frequency issues of 
interest as well as “low frequency-high impact” issues of 
interest. We here suggest that the benefit of creating data-
bases of interest is that they permit ROC based analyses that 
would serve LEO and intelligence professionals far better 
than any currently available vetting technologies.  

 Still, without creating reference data bases, the present 
data indicate that if one used the MCI technique, it is 
possible to make significantly superior detecting deception 
judgments than are afforded by currently marketed 
technologies such as the polygraph. Consistent with previous 
studies, the accuracy rates using MCI are well above the 
detecting deception accuracy rates documented for the 
polygraph (i.e. 56-60%) and demonstrated that cognitive 
load based models for detecting deception represent a valid 
and viable method for deception detection. In addition, The 
fact that the MCI method was effective for different types of 
activities (manual/cognitive) suggests that MCI may have a 
wider applicability – such in medical legal or insurance 
contexts in which professionals must often decide between 
true and false claimants. Future studies will examine whether 
the application of MCI within forensic and insurance 
contexts confers an advantage to adjudicators.  
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