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Table S1: Neuropsychological data sets

Patients (n=13)

Age

61.8 (3.3)

Education (years since age 16)

4.3 (1)

MMSE

29 (0.32)

ICD

1.6 (0.8)

Values represent mean (SE). BDI = Beck Depression Inventory; MMSE=Mini Mental State Examination; ICD = impulse control disorder questionnaire.

Table S2: medications

Patients (n=13)

levodopa/carbidopa

13

Stalevo

1

Ropinirole

5

Pramipexole

2

Selegeline

2

Rasalgiline

2

Anti-hypertensives

3

Anti-depressants (SSRI/SNRI)

1

Gliclazide

1

Omeprazole

1

Ceterizine

1

Detrusitol

1

Voltarol

1

Sildefinil 

1

Aspirin

1

Table S3: Drug states in which the task was carried out

Each patient returned three times to perform the task. In ‘state 1’ the subjects undertook both the first and second phases of the task in an OFF medication state. In ‘state 2’ subjects undertook both the first and second phases of the task in an ON medication state. In ‘state 3’ subjects undertook the first phase, the acquisition phase, in an OFF medication state. Following completion of the first phase, patients then received their dopaminergic medication and undertook the second phase of the task, the performance phase, in an ON medication state.  The order of the states was randomised across subjects. On all three days there was a break of 50 minutes between the first and second phases of the task to allow for dopaminergic medication to be given after the first phase in ‘state 3’ and to allow for adequate absorption time but to ensure consistency across all 3 days. 

Phase 1: Acquisition

Break

Phase 2: Performance

State 1

OFF

50 mins

OFF

State 2

ON

50 mins

ON

State 3

OFF

50 mins

ON

Table S4: Choice accuracy 

Average choice accuracy on the training pairs after the final training session in each of the medication groups. All subjects reached at least 65% accuracy in the easiest pairing or after completion of 3 acquisition sessions had a minimum accuracy of 60%.
Subject

ON_ON

OFF_ON

OFF_OFF

1

77%

85%

71%

2

71%

87%

87%

3

70%

71%

65%

4

70%

62%

82%

5

97%

100%

92%

6

80%

79%

86%

7

63%

53%

84%

8

56%

62%

68%

9

94%

53%

65%

10

67%

62%

64%

11

34%

70%

65%

12

92%

63%

59%

13

75%

89%

54%

Table S5: Learning rates and softmax beta
Learning rates were fitted separately per subject in the different drug conditions. All bouts were considered equally during fitting. The data in the ‘ON’ group came from the 3 bouts they performed in the ON medication state; the data in the ‘OFF’ group came from the 6 bouts they performed in the OFF medication state.

	
	ON
	OFF

	Subject
	alpha
	beta
	alpha
	beta

	1
	0.175
	2.7
	0.3221
	3.2

	2
	0.2324
	1.4
	0.2351
	3.3

	3
	0.2267
	1.0
	0.2012
	2.7

	4
	0.2797
	2.1
	0.3064
	2.1

	5
	0.1486
	3.9
	0.1779
	2.3

	6
	0.3678
	3.8
	0.1712
	4.8

	7
	0.3443
	3.3
	0.2851
	2.9

	8
	0.2004
	1.5
	0.2348
	2.6

	9
	0.1935
	4.0
	0.219
	2.2

	10
	0.473
	3.8
	0.3216
	8.4

	11
	0.2527
	1.0
	0.2078
	0.8

	12
	0.1828
	3.0
	0.2062
	2.6

	13
	0.175
	3.9
	0.3221
	0.4


Table S6: Whole brain activation table 
Whole brain activation table for prediction error related activity across all drug conditions during the acquisition phase of the task.
	Cluster level
	Voxel level
	Description of region

	Pcorrected
	KE
	x, y, z
	Z peak
	

	0.003
	90
	4, -46, -12
	4.77
	Right cerebellum 

	0.347
	28
	-28,- 12, -2
	8.17
	Left posterior putamen

	0.671
	19
	-44, 48, 4
	4.13
	Left inferior frontal Gyrus, Brodmann area 10

	0.968
	10
	28, -14, 0
	4.08
	Right posterior putamen

	0.927
	12
	-22, -86, 6
	4.00
	Left occipital lobe (white matter)

	0.320
	29
	-20 -26 -2
	4.00
	Left thalamus

	0.052
	51
	26, -4, -4
	3.97
	Right putamen

	0.100
	43
	30, 60, -4
	3.94
	Right superior frontal gyrus, Brodmann area 10

	0.995
	7
	40, 58, 8
	3.89
	Right middle frontal gyrus 

	0.092
	44
	20, -12, 8
	3.8
	Left thalamus

	0.998
	6
	26, 48, -10
	3.75
	Right middle frontal gyrus, Brodmann area 11


