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Introduction

Interpretation of the Error-Related Negativity (ERN or Ne) has been complicated by the more recent discovery 
of a component that has become know as the Feedback Negativity (FN)1.  While the ERN is typically observed 
following errors in choice reaction time tasks2, the FN has been observed following feedback indicating an 
error1, monetary loss3 and an outcome worse than expected4.  While these components share some similarities 
that might indicate they reflect the same underlying psychological process there is also evidence that the scalp 
distribution of the ERN and FN are different in the same subjects5.

Models attempting to account for the ERN and FN have included an error detection model6, a conflict 
monitoring model7 and a reinforcement learning model4.  None of these models, however, adequately explain 
all the results of the numerous ERN and FN experiments; therefore, some theorists are reviving an explanation 
involving emotional processing.

Using different types of stimuli, this study was designed to explore the effects of emotional and stimulus 
processing on the ERN and FN.

Method

16 participants (8 female) performed both a guessing task (in which participants guessed which one of two 
buttons to press, following which accuracy feedback was randomly presented) and a two choice reaction time 
(CRT) task.  The same four classes of stimuli were used in both tasks, presented in separate blocks.  

Gender of the emotional faces8 and type of aircraft (commercial or military) determined both accuracy feedback 
meaning (in the feedback task) and response (in the CRT task).   In both these cases, a categorical judgement 
had to be made.  However, for the other two conditions (neutral or scrambled faces) an identity judgement had 
to be made (i.e. which one of two stimuli was presented).

Task and block order were counterbalanced across participants, as were stimulus meaning and response hand.  
EEG was recorded from 25 scalp electrodes using standard procedures.

Behavioral Results

The results showed that, in the feedback task, there was wide variability in participants' reaction time, even 
though they were responding to the same grey rectangle stimulus.

In the CRT task, participants were significantly slower in the category conditions than the identity conditions 
(F(1,15)=8.043, p=0.0125).

Electrophysiological Results

On the basis of the behavioral results, the ERN and FN were analyzed with respect to the category and identity 
conditions and a median split was performed to compare fast and slow responders (as assessed in the feedback 
task).  The results suggest fast responders show a larger FN than slow responders (F(1,14)=4.93, p=0.04: 200-
300ms mean amplitude) and the FN is larger in the identity conditions than the category conditions 
(F(1,14)=6.40, p=0.02).  These effects appear to be driven by the large FN for the fast responders in the identity 
conditions, although a FN can also be seen for the fast responders in the category conditions.

In the CRT task, an ERN was observed following errors (0-100ms mean amplitude).  While none of the 
differences between the ERNs across variables reached significance, the pattern suggests the ERN was larger in 
the identity condition.

The waveforms following presentation of different emotional faces as feedback suggest that in only one case, 
for fast responders presented with angry faces, did the difference between correct and error waveforms 
approach significance (F(1,7)=5.12, p=0.058).

Discussion

These results suggest that the type of stimuli used and the type of psychological computations needed to 
process them may have an effect on the amplitude of the ERN and FN at least for some people.  The difference 
between the fast and slow responders could potentially be explained by their engagement in the task.  If the fast 
responders are more engaged in the feedback task they may pay more attention to, and care more about, the 
feedback they receive.

The difference between the category and identity conditions might be due to the increased processing required 
in making category judgements over identity judgements, which may result in fewer resources being available 
for the process that generates the FN.

While the differences between the ERNs in the CRT task were not significant, it does appear that the ERN in the 
identity tasks was larger than that in the category tasks.  Again, this might be explained by stimulus processing 
differences.  The apparent lack of difference between the fast and slow responders could be because the CRT 
task was much more engaging than the feedback task, so all participants were equally engaged and attentive.  
The behavioral results also show that the reaction times in the CRT task were much more similar across 
participants than in the feedback task.

If it is true that the fast responders are more attentive then it is also noteworthy that the only difference between 
correct and error waveforms that approached significance was for the fast responders when presented with 
angry faces.  This suggests that the FN may indeed be more sensitive to emotional events than to the accuracy 
information itself.
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