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General methods 

Overview 

This experiment explores how changing bias in two different ways affects speed and accuracy in a simple decision task. One way to influence bias is to change the prior probability of a particular outcome. We did this by making one outcome much more likely than the alternative for certain blocks of the trial, and by reporting this likelihood to the subject prior to each session. Another way of affecting the bias is to make one alternative a more lucrative outcome than the other. So our second method of influencing bias was by giving a larger reward for correct responses for one outcome than for correct responses to the alternative outcome. In both situations, there is an incentive to choose one alternative over the other in the case where the participant is unsure of which is the correct answer.

The primary task used in this article is outlined in Figure 1. Human observers fixated the center of a display and were presented with a field of randomly moving dots. On each trial, some proportion of the moving dots moved coherently in one of two directions, left or right. The proportion of dots moving coherently (the motion strength) was varied and interweaved throughout all sessions. Observers judged the net direction of the motion and made a corresponding eye movement to a target to the left or right of fixation. Both proportion correct and response time were measured as a function of motion strength. During one third of the sessions, observers were presented with coherent motion that was equally likely in either direction, but in the other two thirds the coherent motion was more likely to be in one direction than the other (either 0.8 probability of motion being to the right or 0.8 probability to the left). 

Observers  

Observers were adults with normal or corrected-to-normal acuity. They were either volunteers from within the laboratory or were paid $15 per hour. Two of the authors (MM and JP) participated in some of the experiments. All had previous experience with psychophysical tasks.  

Apparatus 

Details of the video display and the eye movement monitor can be found in Huk, et al. 2005. The setup consisted of two computers, a Macintosh G4 to control the CRT video monitor, and a Windows machine to control the apparatus for recording eye movements (Eyelink).

Stimuli 

The motion display was a sequence of random white dots that appeared on a black background within a 5° diameter circular aperture centered about a red fixation. Red response targets appeared to the left and right of the aperture. The white dots were 3 by 3 pixels (0.1° square), with a density of 16.7 dots/deg2/s. Stimuli were generated using the Psychophysics Toolbox Version 2.44 (Brainard, 1997; Pelli, 1997) for MATLAB (Version 5.2.1, Mathworks, MA).

On each trial, the direction of the coherent motion was randomly chosen to be either left or right (for biased blocks, the selection was weighted, but still random), and the strength of motion was selected randomly from a list of possible coherence values that spanned the psychophysical threshold (0, (3.2, (6.4, (12.8, (25.6, (51.2). The coherence specifies the probability that any given dot is displaced 0.2° from its current position in the predetermined direction of motion when it is plotted 40 ms (3 video frames) later. This corresponds to a speed of 5°/s. Dots not selected for displacement are randomly repositioned. This procedure effectively yields three interlaced sequences with limited lifetime dots. We refer to the proportion of coherently moving dots as the motion coherence. Similar random dot stimuli have been used in previous psychophysical and physiological studies because they control motion strength without providing positional cues (e.g., Newsome et al., 1989; Shadlen & Newsome, 2001).

Procedure 

The procedure for the trials and blocks themselves was the same as outlined in Huk, et al., 2005. Once the fixation appeared, observers were required to fixate. Two red targets came on, one to the left and one to the right of the fixation, and then the random dot motion display was presented until the observer moved his/her gaze outside of a 5( window. Eye position was monitored to determine which target the observer moved his/her eyes to, and then feedback was given to the observer as to whether the response was correct or not.

Eye Position Analyses

Each session was preceded by calibration sequences, and this information was used during the experiment to calculate eye position, and to terminate trials where fixation was broken, or the image of the pupil was lost for more than 12 ms. After the experiment, further analysis was performed to eliminate additional trials, in which there was a problem with fixation or saccades, from final analyses. Say something about how darn good our subjects are, and direct them to table 1.

Data analysis 

Model fits 
Nothing yet…




