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            Abstract
The neural processes underlying empathy are a subject of intense interest within the social neurosciences1,2,3. However, very little is known about how brain empathic responses are modulated by the affective link between individuals. We show here that empathic responses are modulated by learned preferences, a result consistent with economic models of social preferences4,5,6,7. We engaged male and female volunteers in an economic game, in which two confederates played fairly or unfairly, and then measured brain activity with functional magnetic resonance imaging while these same volunteers observed the confederates receiving pain. Both sexes exhibited empathy-related activation in pain-related brain areas (fronto-insular and anterior cingulate cortices) towards fair players. However, these empathy-related responses were significantly reduced in males when observing an unfair person receiving pain. This effect was accompanied by increased activation in reward-related areas, correlated with an expressed desire for revenge. We conclude that in men (at least) empathic responses are shaped by valuation of other people's social behaviour, such that they empathize with fair opponents while favouring the physical punishment of unfair opponents, a finding that echoes recent evidence for altruistic punishment.
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                    Figure 1: 
                        Experimental models I and II and behavioural ratings.
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Figure 2: 
                        Pain-sensitive activation networks to the sight of fair and unfair players in pain.
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Figure 3: 
                        Gender differences in brain activity in nucleus accumbens specific to the perception of an unfair compared to fair player in pain.
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        Editorial Summary
I feel your pain
Humans have the capacity to empathize with the pain of others, but we don't empathize in all circumstances. An experiment on human volunteers playing an economic game looked at the conditional nature of our sympathy, and the results show that fairness of social interactions is key to the empathic neural response. Both men and women empathized with the pain of cooperative people. But if people are selfish, empathic responses were absent, at least in men. And it seems that physical harm might even be considered a good outcome â€” perhaps the first neuroscientific evidence for schadenfreude.
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