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                    Abstract
A persistent question in the deception literature has been the extent to which nonverbal behaviors can reliably distinguish between truth and deception. It has been argued that deception instigates cognitive load and arousal that are betrayed through visible nonverbal indicators. Yet, empirical evidence has often failed to find statistically significant or strong relationships. Given that interpersonal message production is characterized by a high degree of simultaneous and serial patterning among multiple behaviors, it may be that patterns of behaviors are more diagnostic of veracity. Or it may be that the theorized linkage between internal states of arousal, cognitive taxation, and efforts to control behavior and nonverbal behaviors are wrong. The current investigation addressed these possibilities by applying a software program called THEME to analyze the patterns of kinesic movements (adaptor gestures, illustrator gestures, and speaker and listener head movements) rated by trained coders for participants in a mock crime experiment. Our multifaceted analysis revealed that the quantity and quality of patterns distinguish truths from untruths. Quantitative and qualitative analyses conducted by case and condition revealed high variability in the types and complexities of patterns that were produced and differences between truthful and deceptive respondents questioned about a theft. Patterns incorporating adaptors and illustrator gestures were correlated in counterintuitive ways with arousal, cognitive load, and behavioral control, and qualitative analyses produced unique insights into truthful and untruthful communication.
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                    Notes
	Initial coding was conducted using Noldus’ Observer, a commercially available software tool for computer-assisted behavioral annotation. Because of various computer compatibility, timing precision, and end-user problems with the system, our University of Arizona Center for the Management of Information developed a new tool, C-BAS, that was used to code some of the same behaviors again at a finer level of granularity.


	Some of the behaviors did, however, show main or interaction effects by question and motivation. These results will be reported elsewhere, along with self-report and linguistic measures, as they are most pertinent to motivation effects.


	In the pattern strings displayed, “b” and “e” refer, respectively, to the beginning and end of the behavior being referenced.
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Appendix
Appendix
In order to demonstrate that the patterns identified in the data are truly the results of patterned behavior, THEME compares the results of the real data analysis to the results of two types of randomization. THEME can compare samples based on the number of patterns at various lengths, the number of patterns at various levels, and the distribution of the occurrences of patterns. Under shuffling, the data points in each interview are randomly shuffled together. Under rotation, the times between occurrences of a single event type are preserved, but the relationship between events is not. For example, each row in Fig. 2 represents the occurrences of a single event type. Imagine slicing the rows of Fig. 2 such that each strip held only a single event type. Wrapping those strips around a cylinder and randomly rotating each strip in either direction is rotation. Thus, the time relationships between occurrences of a single event type are held constant, but the time between occurrences of different event types are randomized.
The THEME pattern search is then run again on each random rearrangement, and the number of patterns at each length identified and compared. Figure 1 shows the results of this analysis from one mock theft interview. It is immediately apparent that there is a significant difference between the real data set and the randomized data. The black bars represent the number of patterns of each length for the real data. The dark and light grey bars show the average number of patterns from the 5 random runs for shuffling and rotation, respectively. Figure 3 shows the number of standard deviations between the randomized data and the real data at each pattern length. The rotation randomization found no patterns longer than length 4 in any of the runs, and the longest pattern with shuffling was only 2 events long, so there is no standard deviation for longer lengths. With THEME, then, we see that individuals’ behavior was significantly patterned. The differences from randomized distributions of these same events are striking.
Fig. 3
Deviation from random. Taller bars indicate that more patterns were found in real data compared to randomly reordered data
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