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Final Report: “IDENTIFYING DECEPTIVE SPEECH ACROSS CULTURES”
PI: Julia Hirschberg, 6/25/2016

We have completed our collection of deceptive and non-deceptive speech recorded from
interviews between native speaker of Mandarin and of English and are currently completing the
use of this data to produce classifiers that can automatically distinguish truth from lie using
speech features, gender, ethnicity, and personality inventory information.

Experimental Design: Subjects were brought into the lab, given a demographic survey to assess
age, ethnicity, and years of English study. They were then asked to answer 24 biographical
questions (e.g. “What is your mother’s occupation?”, “Who was the last person you were in a
physical fight with?”) truthfully. We then chose 12 of these questions and asked them to prepare a
false answer, which we checked to make sure this was different enough from the truth. Subjects
were then interviewed individually in a sound booth to obtain “norming” speech data, pre-
interview. We also administered the NEO-FFI Five Factor Personality inventory to each.
Subjects then entered the booth again, where they took turns interviewing one another about the
biographical questionnaire. They were separated in the booth by a curtain. Interviewers were
asked to judge truth of lie for each of the 24 questions, also writing down their confidence in
their judgment. Interviewees were asked to indicate for each statement they made in the
interview whether that statement contained any false information or not by pressing a key on the
keyboard in front of them. Subjects were rewarded or penalized financially for their ability to lie
(interviewee) or to distinguish truth from lie (interviewer). At 125h (174 subjects), this is by far
the largest cleanly recorded speech corpus of its kind.

Statistical Correlations and Classification Results: From analyzing the speech data we have
collected, we find that ability to lie is significantly correlated with ability to detect deception
(r(280) = 0.12, p = 0.05); this holds across all subjects but is strongest for females (r(140) = 0.24,
p = 0.005). We also find significant correlations of deception ability with personality factors
(e.g. extraversion is negatively correlated for English males, r(70) = -0.24, p = 0.04 and there is a
tendency for conscientiousness also to be negatively correlated for English females while
extraversion tends to be positively correlated for Mandarin females).

Using acoustic-prosodic features (e.g. pitch, intensity, speaking rate, voice quality), gender,
ethnicity and personality information, our machine learning experiments can classify truth vs. lie
in our data with 65% accuracy; we expect even better results when we include lexical features.
Surprisingly, using only 3-4m of norming data collected from each subject before the truth/lie
interviews, and including lexical and acoustic-prosodic features, together with gender, ethnicity
and personality scores we are able to predict ability to detect deception with 65% accuracy over a
majority class baseline of 59.9%.

We have also found significant differences in interviewers' ability to judge truth vs. lie

depending upon whether the questions asked were yes/no (e.g. “Have you ever been in trouble
with the police?” vs. open-ended (e.g. “What is the last movie you saw that you really hated?”)
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or were sensitive (e.g. “Who ended your last romantic relationship?”) vs. non-sensitive (e.g. “Do
you own an e-reader of any kind?”), with yes/no questions and sensitive questions easier for
interviewers to judge correctly. Finally, we have also found that the 3-4m of norming data we
collected even before the interviews began can be used to identify gender, ethnicity, and
personality factors — as well as ability to deceive -- with considerable accuracy. We have also
found important differences relating to gender and ethnicity, of interviewer and interviewee, with
respect to ability to deceive successfully and with respect to the type of questions interviewers
find easier to judge correctly.
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