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Reinforcement leraning framework for studying value-based
decision making

Learned Value
A > B

Learn the value of each choice:



Reinforcement leraning framework for studying value-based
decision making

Updated Value
A < B

Update your predictions:



Reinforcement leraning framework for studying value-based
decision making

Updated Value
A > B

Maximize reward over time:



Dopamine reward prediction error (RPE)

Schultz et al., 1997 Stuber et al., 2008



RPE in human brain

Rutledge et al., 2010



From RPE signaling to action value updating

RPE

RPE value updating



Consequences of disrupted reinforcement learning?

RPE

value updating



Adaptive decision-making task



Selection of the more often rewarded alternative

NR1DATCreERT2 NR1D1CreERT2mGluR5KD-D1

genotype x session F14,168 = 1.90, p < 0.05
genotype F1,12 = 11.50, p < 0.01

genotype x session F14,210 = 1.49, ns
genotype F1,15 = 12.62, p < 0.01

genotype x session F14,182 = 0.53, ns
genotype F1,13 = 1.79, ns



Effects of previous outcomes on choice

** p < 0.01

NR1DATCreERT2 NR1D1CreERT2mGluR5KD-D1



Choice latency (trial by trial)

NR1DATCreERT2 NR1D1CreERT2mGluR5KD-D1



Reward latency

** p < 0.01

NR1DATCreERT2 NR1D1CreERT2mGluR5KD-D1



Reward magnitude discrimination & probability discounting

NR1DATCreERT2 NR1D1CreERT2mGluR5KD-D1



Choice latency (forced & free choice trials)

NR1DATCreERT2 NR1D1CreERT2mGluR5KD-D1

* p < 0.05, ** p < 0.01, *** p < 0.001



Predictive value of reward paired stimulus

Schultz et al., 1997

RPE



Predictive value of reward paired stimulus

NR1DATCreERT2



Incentive value of reward paired stimulus

NR1DATCreERT2

* p < 0.05



Consequences of disrupted reinforcement learning -
summary

• Decreased probability of selecting the
more often rewarded alternative

• Decreased likelihood of repeating
previously rewarded choice

• Slower action selection
• Impaired attribution of incentive value

to reward-paired stimuli
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