FIGURE LEGENDS
FIGURE 50.1 Location of the prefrontal cortex in the human brain (top) and its major subdivisions in the macaque monkey brain (bottom).

FIGURE 50.2 Schematic diagram of some of the extrinsic and intrinsic connections of the PFC. Most connections are reciprocal; the exceptions are noted by arrows. From Miller and Cohen (2001).

FIGURE 50.3 Reconstruction of damage to Phineas Gage’s brain. From Damasio et al. (1994).

FIGURE 50.4 Tasks used to assess PFC dysfunction in humans. (A) Stroop task. (B) Wisconsin Card Sort. (C) Tower of London task. (D) Gambling task. See text for explanation of tasks.

FIGURE 50.5 Some of the tasks on which monkeys with PFC damage are impaired. Check indicates correct choice, ✗ indicates incorrect choice. Arrow in E indicates monkey’s choice in self-ordered task. (A) Spatial delayed response. (B) Delayed matching-to-sample. (C) Spatial reversal. (D) Object reversal. (E) Object self-ordered search task.

FIGURE 50.6 PFC delay activity. This figure shows the activity of a single PFC neuron during five trials of a spatial delayed response task. The arrow indicates the monkey’s behavioral response at the end of the memory delay. Each small vertical line indicates an action potential from the neuron. Note the increased activity in the delay relative to other epochs. From Fuster (1973).

FIGURE 50.7 Activity of a single PFC neuron during performance of an oculomotor spatial delayed response task. Each trial starts with the monkey fixating the central fixation point (FP) indicated in the central diagram. After a delay (D), the monkey was allowed to respond by moving its eyes to the remembered location of the cue. Neural activity from cueing each location is shown by the corresponding histogram. The scale bars in the lower right indicate one second of time (1 S) and 50 spikes per second of neural activity (50 S/S). From Funahashi et al. (1989).

FIGURE 50.8 (A) The activity of four single PFC neurons when each of two objects, on different trials, instructed either a saccade to the right or a saccade to the left. The lines connect the average values obtained when a given object cued on the other saccade. The error bars show the standard error of the mean. Note that in each case, the neuron’s activity depends on both the cue object and the saccade direction and that the tuning is nonlinear or conjunctive. That is, the level of activity to a given combination of object and saccade cannot be predicted from the neuron’s response to the other combinations. (Adapted from Asaad, Rainer, and Miller (1998)). (B) A PFC neuron whose neural response to a cue object was highly dependent on the rule the monkey is currently using. The bottom half shows an example of a single PFC neuron’s response to the same cue object during an object task (delayed matching to sample) and during an associative task (conditional visual motor). Note that the neuron is responsive to the cue during one task but not during the other, even though sensory stimulation is identical across the tasks. Adapted from Asaad et al. (2000).

FIGURE 50.9 PFC neurons encode lots of information related to decisions. (A) The monkey was presented with two pictures and had to choose one. Each picture was associated with a specific outcome. (B) There were three sets of pictures. The probability picture set varied in terms of the likelihood of receiving a juice reward. The payoff picture set varied in terms of how much juice was associated with each picture. The cost picture set varied in terms of the number of lever presses necessary to earn the juice. Choice value indicates the choices that were used in the plots of neural activity. (C) Three neurons that encode different types of decision-related information. The top neuron encodes probability information. The second neuron encodes payoff and cost information. The bottom neuron encodes abstract value information that is independent of the precise type of decision. Some neurons encode increasing value, whereas other neurons encode decreasing value. Adapted from Kennerely et al. (2009) with permission.

FIGURE 50.10 Schematic representation of the flow of top-down and bottom-up attention signals in the PFC. Based on neural latency from Buschman and Miller (2007).

