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Classification rate. Visual and 
auditory stimulus impact on 
EEG. Experiments used mainly 
for developing method for 
classification of brain waves 
(of shapes, colors, phonemes).

Theoretical work beyond 
classification.  Language is not that 
simple.  There are grammatical, 
syntactic and semantic rules to 
consider.  

Marcos Perreau-Guimares, "Language and the Brain: 15 years of the Suppes Brain Lab", on occasion of Patrick 
S ’ 90th BD

Source
:



Isomorphism between 
the words of the stimulus 
and what we see in the 
EEG. (Using Pat’s 
previous work on the 
theory of measurement 
and partial orders)



Acquisition of a dual-
channel EEG with 128-
sensor net each. 
(2009)



Psychotherapy sessions available 
(source from Duc Nguyen, Suppes Brain 
Lab):
- 6 couples, 8 individuals
- 211 total sessions recorded (93 couples 
sessions/118 individuals)
- 185 sessions synced wuth EEG recording
(69 sessions from couples, 116 
individuals).
- 15 sessions fully transcribed
- 16 sessions partially transcribed
- 21 sessions with emotion coding
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(Source: Summary from Leonardo Paulo Guimaraes De Assis, Suppes Brain Lab)
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Pat Suppes’ Lab



The Circle of Data in the Study of Emotion 

Acoustic 
Data

Video

Behavioral 
CodingLanguage 

(transcription) 
Data

EEG Data



Four emotions Tension (T), Anger (A), Joy (J) and Sadness (S). Each transcribed 
word in a session had two emotions identified with it: the emotion expressed 
by the male and the emotion expressed by the female. Each word was also 
tagged by who was speaking it (male, female or therapist).  

I am not happy with you. Male Speaking, Female Listening
A  A A A A A -- Emotion coded tokens for the male
T  T T T S      S -- Emotion coded tokens for the female

Behavioral 
Coding

The expression of emotion by 
couples in psychotherapy sessions: 

testing hypotheses

Colleen E. Crangle, Michelle U. Nguyen, Marcos 
Perreau-Guimaraes, Duc T. Nguyen, Margot Tuckner, 
Patrick Suppes



Couple A - 4 sessions         Couple B - 10 sessions               Couple C - 4 sessions

• An emotion episode is a sequence of codes (or emotion-coded tokens) of the 
same emotion (Tension, Anger, Joy or Sadness) being expressed by one of the 
participants. 

• The time between emotion episodes, when no emotion was noted for an 
individual, is defined as a neutral period. 

• The length of an emotion episode or neutral period is given in terms of the 
number of words in sequence coded for that episode or period. Emotion 
episodes and neutral periods also have lengths measured in terms of the 
time elapsed in milliseconds.  

• Couples A and C (four sessions each) were coded by coder 1 and couple B 
(ten sessions) by coder 2



Hypothesis 1: Couples will differ in terms of the extent to which 

they are emotionally expressive. 

Hypothesis 2: Couples will each have one or more dominant 

emotions. 

Hypothesis 3: In a couple, one person is more expressive of his or 

her emotions than the other. 

Hypothesis 4: A couple will have a pattern of emotion expression. 

Specifically, couples will differ in the extent to which 

they experience the same emotions at the same time 

and in the emotions that are expressed at the same 

time.



Hypothesis 1 - Couples will differ in terms of the extent to which they are 
emotionally expressive

Total number the number of emotion-coded tokens for each emotion in each 
of the sessions, concatenating female and male counts.
An independent-samples t-test was conducted to compare these numbers for 
couples A and B, A and C, and B and C. 
There was a significant difference in the scores for B (M=759, SD=1109) and C 
(M=187, SD=286) with t(100) = 4.27 and p = 4.45 x 10-5. 
To a lesser extent there was a significant difference in the scores for A (M=866, 
SD=1729) and C (M=187, SD=286) with t (33) = 2.19 and p = 3.6 x 10-2. 

These results suggest that couples B and C differed in the extent to which 
they were expressive of their emotions, with A and C also differing but to a 
lesser extent.



Hypothesis 2: Couples will each have one or more dominant emotions. 
The percentages of time – in terms of frequency of emotion-coded tokens – that each emotion 
was expressed across all sessions for each couple. Tension was dominant for all three couples, 
suggesting that Hypothesis 2 should be rejected. Couples B and C both spent a notable amount 
of time expressing Joy but that emotion was not in any way dominant

Hypothesis 3: In a couple, one person is more expressive of his or her emotions 
than the other. 
We tested Hypothesis 3 using the total number of emotion-coded tokens for the four emotions 
across the sessions, taking female and male separately. Independent-sample t-tests for each 
couple failed to support the hypothesis that one member of a couple was more emotionally 
expressive than the other. 

Tension Anger Sadness Joy

Couple A 81% 9% 2% 8%

Couple B 61% 10% 8% 22%

Couple C 49% 4% 16% 31%

Table 6. Percentage of time (in frequency of emotion-coded tokens) for each emotion for 
each couple



Hypothesis 4: A couple will have a pattern of emotion expression. 

Specifically, couples will differ in the extent to which they experience the 

same emotions at the same time and in the emotions that are expressed at 

the same time.

For each of our three couples we examined the co-occurrence of emotions in 

the male and the female across all sessions. We counted the frequency of 

occurrence with which emotion x in the male coincided temporally with 

emotion y in the female and similarly for the female, using the number of 

emotion-coded tokens in each case. There could be high synchrony between 

the members of a couple, with Joy in the male accompanied by Joy in the 

female and vice versa, for instance. Or one person’s Anger may be coupled with 

the other person’s Sadness.









Notes made by the therapist after conducting the sessions with C 

focus on the male’s difficulty with the emotions of the female. 

The male is said to find it difficult to “focus on” the female’s 

feelings and to “tune in” to what they are. He says: “For me, 

when she talks about emotional stuff like that I feel like I have to 

sit there and listen.” He talks about having an “emotional” sister 

and “not knowing what to do,” about his father being “numb to 

any feelings.” The therapist also comments that “when [the 

female] talks, [the male] looks sleepy, when [the male] talks, [the 

female] looks sleepy, but both [are] alert when [the] therapist 

talks.”

When the therapist talks!!!



Recognizing Emotion in the Brain
What does this mean?

One possible research project: Use brain imaging (e.g., fMRI) to 
identify the areas of the brain that are active when someone is experiencing 

given emotions, fear or sadness, for example.

The Suppes Emotion Project: Build a statistical model to identify the 
emotions expressed by one person A, as recognized by another person B 
listening to and observing A, using EEG recordings of B’s brain activities. 

Not this research project: Build a statistical model to identify the 
emotions expressed by a person A using EEG recordings of A’s brain activities 

while A is expressing (experiencing) given emotions.

EEG Data



Preliminary results for one couple. By Rui Wang, PhD, Suppes Brain Lab

We recognized the emotion expressed by the female using only the male (listener)’s brain 
recordings.  

“The samples used to train and test the emotion recognition model were the male’s brain signals 
time-locked to the first 300ms after the onset of each emotional-coded word in female’s speech.”

Male of Couple B



Newest project using the Suppes Couple Therapy 
Dataset
To begin October 1, 2015. Funded by the US National Institutes of Health (NIH)
Principal Investigators: Colleen Crangle and Helen Longino

A Tool for Research on Emotion in Naturally Occurring 
Speech

Acoustic 
Data

Behavioral 
Coding

Language 
(transcription) 

Data



A Tool for Research on Emotion in Naturally 
Occurring Speech

It is now widely understood that defects or limitations in emotion 
processing underlie many disorders such as anxiety, depression, bipolar and 
eating disorders. If bio-behavioral markers of emotions could be found, 
researchers would have the basis for investigating emotions in both normal 
mental functioning and in a wide range of mental disorders. In addition, 
the role of emotion in the  experience of patients with cancer and other 
illnesses is also of growing interest to researchers.

The project will develop a statistical and software tool for research on 
emotion in naturally occurring speech. It will integrate acoustic and 
language analysis and provide ways specifically to study emotions of people 
in interaction.
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