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Experimental Outline 
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• Based on a rodent Iowa gambling Task (St.Onge et al. 

2009) 

Behavioural Task 
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Reward related firing 
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Reinforcement Learning Model  
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Qc(t) – Chosen Value, R(t) – Choice Outcome, RPE – Reward Prediction Error, α learning 
rate  

Pl(t)– Probability going to the left, Ql(t) –Action Value for Left choice, Qr(t) – Action 
Value for Right choive, β inverse temperature variable 



Reinforcement Learning Model  
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Reinforcement Learning Model  
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Multi Regression Analysis 
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window width = 1s, calculated every 0.5s 

Choice (left or right) 



Multi Regression Analysis 
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Outcome, reward 



Multi Regression Analysis 
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Reward and Error Coding 
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High Uncertainty 
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(Mohr et al. 2010) 



Current “half-time” Conclusions 

• There seem to be cells in the mPFC of rats that modulate their activity 
according to : 
–  the future choice (where choice could in be represented by movement direction or 

spatial location) 

– outcome (1s after the reward sensor) 

– Expected outcome (0.5 s before the rat turns into one of the arms) 

• cells that respond differently to risk trials in comparison to safe trials 
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Further Analysis 

• Alternatives to Multiregression Analysis 

• Improve the Reinforcement Learning Model 
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Future Directions 
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Further Slides 

• De Vissier20111 injection 

• St.Onge et al. 2009 injection sites 

15.5.2015 34 SNC’15 



Further Slides 

Prefrontal cortex 
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Thalamic Stimulation – 1 Session 

 

15.5.2015 37 SNC’15 

-0.04 -0.02 0 0.02 0.04
0

2

4

6

8

T4c4

-0.04 -0.02 0 0.02 0.04
0

4

8

12

T4c5

-0.04 -0.02 0 0.02 0.04
0

10

20

T4c7

-0.04 -0.02 0 0.02 0.04
Time (sec)

0

10

20

30

T4c8

-0.04 -0.02 0 0.02 0.04
0

20

40

60

T6c3

-0.04 -0.02 0 0.02 0.04
0

5

10

15

T6c4

-0.04 -0.02 0 0.02 0.04
0

4

8

T7c3

-0.04 -0.02 0 0.02 0.04
Time (sec)

0

20

40

T8c2

-0.04 -0.02 0 0.02 0.04
0

5

10

15

20

T8c3

-0.04 -0.02 0 0.02 0.04
0

40

80

120

T9c2

Periev ent Rasters, ref erence = TH, bin = 1 ms

C
o

u
n

ts
/b

in



Raphae Stimulation – 1 Session 
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Progress 

• 73 sessions in 5 animals (3 with opto-hyperdrive in place) 

• 37 sessions analysed – 630 cells  

• 20 Sessions clustered but not yet analysed 

• 80 identified antidromically activated cells (2 animals) 
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