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Supplementary material

Selected CANTAB tests (Evenden et al. n.d.) 

Spatial Span (SSP)

A set of white boxes is presented on the screen, some of which change colour one by one in a variable sequence. Afterwards the participant is asked to recall the order of the sequence by pointing to the correct boxes. The total number of boxes in the sequence increases from two to nine, with a maximum of three trials at each stage. Span length, i.e. the longest sequence successfully recalled by the subject, and the total number of attempts adjusted for failed stages were used as outcome measures. 

Spatial Working memory (SWM)

The task is to search for blue squares hidden inside a set of boxes and the goal is to find all the blue squares without reopening a box that has previously been selected. The number of boxes is gradually increased until a total of eight boxes. From this task, we report the number of total errors, i.e. the number of times a box is selected which is certain not to contain a blue square and between errors, which is a specific type of error, where a subject revisit a box in which a blue square has already been found. In addition, the strategy applied is also evaluated and a lower strategy score represents more efficient strategy usage. 

Stockings of Cambridge (SOC)

Two displays containing stacks of coloured balls held in stockings are presented. The task is then to move the balls to make one display identical to the other by using as few moves as possible. The number of moves necessary to solve the problem is increased from one move in the first trial to five-move problems. Outcome measures from this task include number of problems solved in minimum moves, total moves, i.e. the total number of moves across all levels of difficulty, and initial thinking time (5 moves), i.e. the difference between the time taken to select the first ball for the same problem in the copy and follow conditions for 5 move problems. 

Intra-Extra Dimensional set shift (IED)

This task consists of nine stages, in which two patterns of stimuli are presented simultaneously at the screen. The task is to discriminate between figures of both simple and compound stimuli by acquiring the correct rule and using feedback from the responses to maintain or change this rule when appropriate. The shifts in rules are initially intra-dimensional and then subsequently the difficulty increases, and the rules become extra-dimensional. Participants progress through the nine stages by satisfying a set of learning criterion at each stage. Lack of correct rule acquisition at any stage terminated the test. The total errors (adjusted for stages not completed), the total latency and the errors for shift stages (3+6+8) were selected as outcome measures. 

Rapid Visual Information Processing (RVP)

Participants are asked to focus on a white box in the centre of the screen in which digits from 2 to 9 appear in a pseudo-random order, at a rate of 100 digits per minute. The task is to detect a target sequence and to register responses using a press pad. First there is a small practice run with only one sequence lasting two minutes. The test stage takes four minutes, and here there are three target sequences (3-5-7, 2-4-6 & 4-6-8). A’ which is the signal detection measure of the sensitivity to the target as well as the mean latency, i.e. the mean time taken to respond in cases of correct responses were used as outcome measures.

Reaction Time (RTI)

In this task, the participant is asked to respond as quickly as possible when a yellow dot appears on the screen, in either a fixed location (simple) or in one of five locations (five-choice), by releasing a press pad and touch the screen. Outcome measures include the speed with which the participant releases the press pad as a measure of reaction time (RT) and the time taken to touch the screen after the press pad has been released as a measure of movement time (MT), for both the simple and five-choice condition.
Information Sampling Task (IST)

A 5x5 array of grey boxes is presented on the screen, and two larger boxes in two different colours are presented at the bottom. When a grey box is touched, it opens and reveals one of the two colours from the bottom. The participant is told that they are playing a game for points, which they can win by making a correct decision about which colour is the majority under the grey boxes. It is up to the participant how many boxes they wish to open before making a decision. There are two conditions, each containing ten trials. In the fixed condition, the participant is awarded 100 points for a correct decision regardless of the number of boxed opened. In the decreasing condition, the number of points that can be won begins at 250 and then decreases by 10 points every time a box is opened. In both conditions and incorrect decision costs 100 points. The order of the two conditions was counterbalanced. Outcome measures for this test are the p(correct), which is the probability of making a correct response at the point of decision for both the fixed and decreasing conditions. 

Supplementary Table 1: Mean raw scores for CANTAB and IQ measures after outlier removal

	 
	Patients
	MZ co twins
	DZ co twins
	Healthy controls

	 
	N
	Mean (SD)
	N
	Mean (SD)
	N
	Mean (SD)
	N
	Mean (SD)

	SSP

Span length
	57
	5.81 (1.23)
	28
	6.07 (1.15)
	25
	6.32 (1.28)
	98
	6.62 (1.23)

	No. of attempts (adj.)
	57
	15.35 (2.28)
	28
	14.57 (2.30)
	25
	14.28 (2.17)
	98
	13.78 (2.16)

	SWM

Strategy
	58
	30.78 (7.18)
	28
	29.50 (7.97)
	25
	29.60 (6.66)
	98
	27.71 (6.03)

	Between search errors
	56
	23.96 (18.97)
	28
	19.82 (19.21)
	25
	16.40 (16.27)
	98
	13.29 (12.74)

	Total errors
	56
	24.46 (19.27)
	28
	20.21 (19.67)
	25
	17.00 (16.91)
	98
	13.61 (12.89)

	SOC

Problems solved in min.  

moves
	56
	8.66 (1.87)
	28
	9.39 (1.50)
	25
	9.44 (1.19)
	98
	10.04 (1.54)

	Total moves
	54
	57.44 (6.85)
	28
	56.61 (6.77)
	25
	54.92 (5.66)
	97
	52.72 (5.78)

	Initial thinking time (5 move problems)
	54
	10590.06 (6403.81)
	28
	12745.64 (8235.96)
	25
	13752.62 (8998.35)
	97
	13340.95 (7078.38)

	IED

Total errors (adj.)
	55
	36.02 (22.75)
	27
	27.85 (21.58)
	25
	28.76 (19.75)
	98
	23.49 (19.35)

	Errors during shifts stages (3+6+8)
	57
	17.91 (11.13)
	28
	14.07 (11.05)
	25
	15.00 (9.93)
	98
	12.11 (10.00)

	Latency
	57
	169510.19 (49171.08)
	28
	165741.12 (45579.65)
	23
	156680.22 (50519.58)
	96
	155669.27 (45204.78)

	RVP

A´
	55
	0.89 (0.06)
	28
	0.89 (0.06)
	25
	0.91 (0.05)
	98
	0.91 (0.05)

	Latency
	53
	440.64 (85.19)
	27
	431.28 (96.81)
	25
	459.65 (71.57)
	98
	412.13 (80.26)

	RTI

Simple reaction time
	55
	309.36 (59.05)
	26
	296.26 (52.98)
	25
	291.41 (44.26)
	98
	293.03 (36.01)

	Five-choice reaction time
	55
	346.29 (56.34)
	27
	323.23 (52.56)
	25
	336.35 (46.46)
	98
	323.90 (40.80)

	Simple movement time
	57
	378.94 (89.74)
	27
	379.80 (97.51)
	25
	374.49 (69.36)
	98
	349.42 (68.49)

	Five-choice movement time
	57
	356.56 (79.65)
	27
	368.54 (98.42)
	25
	363.18 (64.15)
	98
	333.74 (65.85)

	IST

P(correct) fixed
	56
	0.82 (0.13)
	27
	0.81 (0.10)
	25
	0.82 (0.13)
	98
	0.84 (0.12)

	P(correct) decreasing
	53
	0.69 (0.08)
	27
	0.70 (0.08)
	25
	0.71 (0.09)
	98
	0.72 (0.09)

	DART
	58
	24.35 (8.54)
	26
	25.58 (6.47)
	23
	22.17 (8.01)
	97
	23.21 (6.56)

	Vocabulary
	61
	36.44 (12.37)
	28
	39.32 (12.24)
	25
	34.72 (10.43)
	98
	39.99 (9.05)

	Similarities
	62
	21.60 (6.01)
	28
	24.50 (5.04)
	25
	21.92 (4.69)
	98
	23.66 (5.24)

	Block design
	62
	40.61 (14.01)
	27
	45.41 (12.83)
	25
	46.72 (14.49)
	98
	48.49 (10.59)

	Matrix reasoning
	62
	16.55 (6.05)
	28
	17.64 (5.51)
	25
	19.76 (4.26)
	98
	19.94 (3.89)


Note: MZ: Monozygotic, DZ: dizygotic. SSP: Spatial Span, SWM: Spatial Working Memory, SOC: Stockings of Cambridge, IED: Intra-extra dimensional set-shift, RVP: Rapid Visual Information Processing, RTI: Reaction Time, IST: Information Sampling Task. Vocabulary, Similarities, Block Design & Matrix Reasoning subtest from The Wechsler Adult Intelligence Scale (WAIS-III). DART: The Danish version of the National Adult Reading Test.
Supplementary Table 2: Heritability estimates and associations with schizophrenia spectrum liability in the narrow F20 group.  
	
	A
	C
	E
	Rph
	Rph-a
	Rph-e
	Ra
	Re

	Planning/

Spatial Span
	0.25 
[0.03 - 0.57]
	0.18 
[0.00 - 0.45]
	0.57 

[0.43 - 0.73]
	-0.34 
[-0.46 - -0.21]
	-0.25 
[-0.39 - -0.10]
	-0.09 
[-0.18 - 0.01]
	-0.59 
[-1.00 - -0.59]
	-0.23 
[-0.46 - 0.02]

	Self-ordered spatial working memory
	0.64 
[0.41 - 0.74]
	0.00 
[0.00 - 0.20]
	0.36 

[0.26 - 0.49]
	-0.24 
[-0.37 - -0.10]
	-0.17 
[-0.32 - -0.02]
	-0.06 
[-0.14 - 0.02]
	-0.25 
[-0.47 - -0.03]
	-0.21 
[-0.45 - 0.05]

	Sustained attention
	0.56 
[0.08 - 0.68]
	0.00 
[0.00 - 0.43]
	0.44 

[0.32 - 0.60]
	-0.23 
[-0.35 - -0.09]
	-0.15 
[-0.29 - 0.00]
	-0.08 
[-0.17 - 0.01]
	-0.23 
[-1.00 - 0.00]
	-0.23 
[-0.48 - 0.03]

	Movement Time
	0.47 
[0.07 - 0.61]
	0.00 
[0.00 - 0.34]
	0.53 

[0.39 - 0.70]
	-0.13 
[-0.26 - 0.00]
	-0.17 
[-0.31 - -0.02]
	0.03 
[-0.07 - 0.13]
	-0.28 
[-1.00 - -0.03]
	0.09
[-0.17 - 0.33]

	Set-Shifting
	0.30 
[0.00 - 0.47]
	0.00 
[0.00 - 0.29]
	0.70 

[0.53 - 0.89]
	-0.21 
[-0.33 - -0.07]
	-0.12 
[-0.26 - 0.03]
	-0.09 
[-0.20 - 0.02]
	-0.25 
[-1.00 - 0.08]
	-0.20 
[-0.44 - 0.05]

	Reflection Impulsivity
	0.01 
[0.00 - 0.44]
	0.28 
[0.00 - 0.42]
	0.72 

[0.57 - 0.88]
	-0.07 
[-0.20 - 0.06]
	-0.07 
[-0.22 - 0.09]
	-0.00 
[-0.12 - 0.11]
	-1.00 
[-1.00 - 1.00]
	-0.01 
[-0.26 - 0.24]

	Thinking time
	0.00 
[0.00 - 0.31]
	0.20 
[0.00 - 0.35]
	0.80 

[0.65 - 0.97]
	-0.03 
[-0.16 - 0.11]
	-0.02 
[-0.17 - 0.13]
	-0.01 
[-0.12 - 0.11]
	-1.00 
[-1.00 - 1.00]
	-0.02 
[-0.26 - 0.23]

	Verbal IQ
	0.25 
[0.03 - 0.57]
	0.18 
[0.00 - 0.45]
	0.57 

[0.43 - 0.73]
	-0.34 
[-0.46 - -0.21]
	-0.25 
[-0.39 - -0.10]
	-0.09 
[-0.18 - 0.01]
	-0.59 
[-1.00 - -0.59]
	-0.23 
[-0.46 - 0.02]

	Performance IQ
	0.64 
[0.41 - 0.74]
	0.00 
[0.00 - 0.20]
	0.36

[0.26 - 0.49]
	-0.24 
[-0.37 - -0.10]
	-0.17 
[-0.32 - -0.02]
	-0.06 
[-0.14 - 0.02]
	-0.25
 [-0.47- -0.03]
	-0.21 
[-0.45 - 0.05]


Note: Significant effects displayed in bold, unique environmental effects are significant by default. Brackets include 95% confidence intervals. a log-transformed before model fitting. A: Additive genetic effects, C: Common environmental effects, E: Unique environmental effects, Rph: Phenotypic correlation with schizophrenia spectrum liability, Rph-a: Association due to genetic overlap: Rph-e: Association due to unique environmental overlap. Ra: Genetic correlation, Re: unique environmental correlation. The estimates applied for schizophrenia spectrum disorders did not show a significant C-component and thus the phenotypic correlation cannot be due to common environmental factors. 

Supplementary Table 3: Heritability estimates and associations with schizophrenia spectrum liability based on estimates from Sullivan et al. (2003).
	
	A
	C
	E
	Rph
	Rph-a
	Rph-e
	Ra
	Re

	Planning/Spatial Span
	0.24 
[0.00 - 0.64]
	0.30 
[0.00 - 0.59]
	0.46 

[0.34 - 0.61]
	-0.32 
[-0.45 - -0.18]
	-0.19 
[-0.47 - 0.06]
	-0.08 
[-0.26 - 0.19]
	-0.06 
[-0.11 - -0.00]
	-0.43 
[-1.00 - 1.00]

	Self-ordered spatial working memory
	0.68 
[0.41 - 0.77]
	0.01 
[0.00 - 0.26]
	0.31 

[0.22 - 0.43]
	-0.21 
[-0.34 - -0.07]
	-0.13 
[-0.34 - 0.07]
	-0.04 
[-0.19 - 0.13]
	-0.04 
[-0.08 - 0.01]
	-0.18 
[-0.48 - 0.05]

	Sustained attention
	0.60 
[0.15 - 0.71]
	0.00 
[0.00 - 0.40]
	0.40 

[0.29 - 0.54]
	-0.20 
[-0.33 - -0.06]
	-0.16 
[-0.40 - 0.08]
	-0.01 
[-0.21 - 0.19]
	-0.03 
[-0.08 - 0.02]
	-0.23 
[-0.85 - 0.11]

	Movement Time
	0.44 
[0.00 - 0.62]
	0.06 
[0.00 - 0.43]
	0.50 

[0.37 - 0.66]
	-0.13 
[-0.26 - 0.00]
	-0.07 
[-0.33 - 0.14]
	-0.08 
[-0.23 - 0.14]
	0.03 
[-0.03 - 0.08]
	-0.12 
[-1.00 - 1.00]

	Set-Shifting
	0.30 
[0.00 - 0.47]
	0.01 
[0.00 - 0.28]
	0.69 

[0.53 - 0.89]
	-0.20 
[-0.33 - -0.07]
	-0.11 
[-0.35 - 0.11]
	-0.03 
[-0.19 - 0.16]
	-0.05 
[-0.12 - 0.01]
	-0.23 
[-1.00 - 1.00]

	Reflection Impulsivity
	0.00 
[0.00 - 0.43]
	0.28 
[0.00 - 0.43]
	0.72 

[0.57 - 0.88]
	-0.08 
[-0.21 - 0.06]
	-0.04 
[-0.32 - 0.22]
	-0.03 
[-0.21 - 0.19]
	-0.01 
[-0.07 - 0.06]
	-1.00 [-1.00 - 1.00]

	Thinking time
	0.00 
[0.00 - 0.38]
	0.19 
[0.00 - 0.34]
	0.81 

[0.65 - 0.97]
	-0.05 
[-0.18 - 0.09]
	-0.06 
[-0.31 - 0.21]
	0.01 
[-0.19 - 0.18]
	0.00 
[-0.07 - 0.07]
	-1.00 
[-1.00 - 1.00]

	Verbal IQ
	0.78 
[0.49 - 0.90]
	0.08 
[0.00 - 0.37]
	0.13 

[0.09 - 0.19]
	-0.04 
[-0.19 - 0.10]
	0.08 
[-0.17 - 0.26]
	-0.10 
[-0.22 - 0.14]
	-0.03 
[-0.06 - 0.00]
	0.10 
[-0.21 - 0.39]

	Performance IQ
	0.50 
[0.13 - 0.80]
	0.23 
[0.00 - 0.58]
	0.27 

[0.20 - 0.37]
	-0.21 
[-0.35 - -0.07]
	-0.16 
[-0.41 - 0.09]
	-0.02 
[-0.24 - 0.21]
	-0.03 
[-0.07 - 0.01]
	-0.26 
[-0.78 - 0.18]


Note: Significant effects displayed in bold, unique environmental effects are significant by default. Brackets include 95% confidence intervals. a log-transformed before model fitting. A: Additive genetic effects, C: Common environmental effects, E: Unique environmental effects, Rph: Phenotypic correlation with schizophrenia spectrum liability, Rph-a: Association due to genetic overlap: Rph-e: Association due to unique environmental overlap. Ra: Genetic correlation, Re: unique environmental correlation. The estimates applied for schizophrenia spectrum disorders did not show a significant C-component and thus the phenotypic correlation cannot be due to common environmental factors. 

Supplementary Table 4: Heritability estimates and associations with schizophrenia spectrum liability without outlier removal 

	
	A
	C
	E
	Rph
	Rph-a
	Rph-e
	Ra
	Re

	Planning/Spatial Span
	0.25 
[0.03 - 0.59]
	0.19 
[0.00 - 0.46]
	0.55 

[0.41 - 0.72]
	-0.35 
[-0.47 - -0.22]
	-0.26 
[-0.40 - -0.11]
	-0.09 
[-0.19 - 0.00]
	-0.60 
[-1.00 - -0.20]
	-0.24 
[-0.47 - 0.01]

	Self-ordered spatial working memory
	0.67 
[0.48 - 0.77]
	0.00 
[0.00 - 0.15]
	0.33 

[0.23 - 0.47]
	-0.26 
[-0.39 - -0.13]
	-0.20 
[-0.34 - -0.05]
	-0.07 
[-0.15 - 0.01]
	-0.28 
[-0.48 - -0.07]
	-0.23 
[-0.47 - 0.03]

	Sustained attention
	0.30 
[0.01 - 0.61]
	0.18 
[0.00 - 0.53]
	0.52 

[0.39 - 0.67]
	-0.22 
[-0.34 - -0.09]
	-0.17 
[-0.31 - -0.03]
	-0.05 
[-0.14 - 0.04]
	-0.36 
[-1.00 - -0.06]
	-0.13 
[-0.36 - 0.11]

	Movement Time
	0.46 
[0.03 - 0.59]
	0.00 
[0.00 - 0.42]
	0.54 

[0.41 - 0.70]
	-0.13 
[-0.25 - 0.00]
	-0.20 
[-0.34 - -0.06]
	0.08 
[-0.02 - 0.17]
	-0.35 
[-1.00 - -0.10]
	0.20 
[-0.04 - 0.43]

	Set-Shifting
	0.25 
[0.01 - 0.42]
	0.00 
[0.00 - 0.23]
	0.75 

[0.58 - 0.94]
	-0.23 
[-0.35 - -0.10]
	-0.17 
[-0.31 - -0.02]
	-0.06 
[-0.17 - 0.05]
	-0.40 
[-1.00 - -0.06]
	-0.14 
[-0.37 - 0.10]

	Reflection Impulsivity
	0.01 
[0.00 - 0.44]
	0.28 
[0.00 - 0.42]
	0.72 

[0.57 - 0.88]
	-0.07 
[-0.20 - 0.06]
	-0.07 [-0.22 - 0.09]
	-0.00 
[-0.12 - 0.11]
	-1.00 
[-1.00 - 1.00]
	-0.01 
[-0.26 - 0.24]

	Thinking time
	0.00 
[0.00 - 0.30]
	0.10 
[0.00 - 0.26]
	0.90 

[0.74 - 1.00]
	-0.03 
[-0.17 - 0.10]
	0.01 [-0.15 - 0.16]
	-0.04 
[-0.16 - 0.08]
	1.00 
[-1.00 - 1.00]
	-0.08 
[-0.31 - 0.17]

	Verbal IQ
	0.86 
[0.53 - 0.90]
	0.00 
[0.00 - 0.33]
	0.14 

[0.10 - 0.19]
	-0.04 
[-0.18 - 0.10]
	0.00
[-0.14 - 0.15]
	-0.05 
[-0.10 - 0.01]
	0.01 
[-0.18 - 0.19]
	-0.24 
[-0.50 - 0.05]

	Performance IQ
	0.52 
[0.15 - 0.79]
	0.20 
[0.00 - 0.55]
	0.27 
[0.20 - 0.38]
	-0.25 
[-0.37 - -0.12]
	-0.20 
[-0.34 - -0.06]
	-0.05 
[-0.12 - 0.02]
	-0.32 
[-0.85 - -0.09]
	-0.18 
[-0.42 - 0.07]


Note: Significant effects displayed in bold, unique environmental effects are significant by default. Brackets include 95% confidence intervals. a log-transformed before model fitting. A: Additive genetic effects, C: Common environmental effects, E: Unique environmental effects, Rph: Phenotypic correlation with schizophrenia spectrum liability, Rph-a: Association due to genetic overlap: Rph-e: Association due to unique environmental overlap. Ra: Genetic correlation, Re: unique environmental correlation. The estimates applied for schizophrenia spectrum disorders did not show a significant C-component and thus the phenotypic correlation cannot be due to common environmental factors. 

Supplementary Table 5: Heritability estimates and associations with schizophrenia spectrum liability without regressing out age and sex effects.  
	
	A
	C
	E
	Rph
	Rph-a
	Rph-e
	Ra
	Re

	Planning/

Spatial Span
	0.27 
[0.02 - 0.65]
	0.27 
[0.00 - 0.55]
	0.46 

[0.34 - 0.61]
	-0.31 
[-0.44 - -0.18]
	-0.22 
[-0.37 - -0.07]
	-0.09 
[-0.17 - -0.00]
	-0.51 
[-1.00 - -0.15]
	-0.25 
[-0.48 - -0.01]

	Self-ordered spatial working memory
	0.69 
[0.43 - 0.78]
	0.00 
[0.00 - 0.23]
	0.31 

[0.22 - 0.43]
	-0.21 
[-0.34 - -0.07]
	-0.15 
[-0.29 - -0.00]
	-0.06 
[-0.14 - 0.01]
	-0.21 
[-0.41 - -0.00]
	-0.22 
[-0.46 - 0.05]

	Sustained attention
	0.60 
[0.16 - 0.71]
	0.00 
[0.00 - 0.40]
	0.40 

[0.29 - 0.55]
	-0.20 
[-0.33 - -0.07]
	-0.15 
[-0.29 - 0.00]
	-0.06 
[-0.14 - 0.03]
	-0.22 
[-0.44 - 0.00]
	-0.18 
[-0.43 - 0.09]

	Movement Time
	0.51 
[0.05 - 0.63]
	0.00 
[0.00 - 0.40]
	0.49 

[0.37 - 0.65]
	-0.12 
[-0.25 - 0.01]
	-0.17
[-0.31 - -0.02]
	0.05 
[-0.04 - 0.14]
	-0.28 
[-1.00 - -0.03]
	0.13 
[-0.12 - 0.37]

	Set-Shifting
	0.31 
[0.00 - 0.47]
	0.00 
[0.00 - 0.30]
	0.69 

[0.53 - 0.88]
	-0.20 
[-0.33 - -0.07]
	-0.12 
[-0.26 - 0.04]
	-0.09 
[-0.19 - 0.02]
	-0.25 
[-1.00 - 0.09]
	-0.20 
[-0.44 - 0.05]

	Reflection Impulsivity
	0.01 
[0.00 - 0.43]
	0.28 
[0.00 - 0.42]
	0.72 

[0.57 - 0.88]
	-0.07 
[-0.20 - 0.07]
	-0.07 
[-0.22 - 0.09]
	-0.00 
[-0.12 - 0.11]
	-1.00 
[-1.00 - 1.00]
	-0.01 
[-0.26 - 0.24]

	Thinking time
	0.00 
[0.00 - 0.38]
	0.19 
[0.00 - 0.34]
	0.81 

[0.65 - 0.98]
	-0.05 
[-0.18 - 0.09]
	-0.04 
[-0.19 - 0.11]
	-0.01 
[-0.12 - 0.11]
	-1.00 
[-1.00 - 1.00]
	-0.01 
[-0.26 - 0.24]

	Verbal IQ
	0.87 
[0.52 - 0.91]
	0.00 
[0.00 - 0.35]
	0.13 

[0.09 - 0.19]
	-0.04 
[-0.17 - 0.10]
	0.01 
[-0.14 - 0.15]
	-0.05 
[-0.10 - 0.01]
	0.01 
[-0.17 - 0.19]
	-0.24 
[-0.50 - 0.04]

	Performance IQ
	0.51 
[0.14 - 0.80]
	0.22 
[0.00 - 0.56]
	0.27 

[0.20 - 0.37]
	-0.22 
[-0.34 - -0.08]
	-0.16 
[-0.30 - -0.02]
	-0.05 
[-0.12 - 0.02]
	-0.27 
[-0.75 - -0.03]
	-0.19 
[-0.43 - 0.06]


Note: Significant effects displayed in bold, unique environmental effects are significant by default. Brackets include 95% confidence intervals. a log-transformed before model fitting. A: Additive genetic effects, C: Common environmental effects, E: Unique environmental effects, Rph: Phenotypic correlation with schizophrenia spectrum liability, Rph-a: Association due to genetic overlap: Rph-e: Association due to unique environmental overlap. Ra: Genetic correlation, Re: unique environmental correlation. The estimates applied for schizophrenia spectrum disorders did not show a significant C-component and thus the phenotypic correlation cannot be due to common environmental factors. 

Supplementary Figure 1: Example output for the bivariate model assessing the association between schizophrenia liability and Planning/Spatial span. 

[image: image1]
Legend: Example output for the bivariate model assessing the association between schizophrenia liability and CANTAB Planning/Spatial span. In this model, the heritability of schizophrenia liability is fixed at 73% and unique environmental influences are fixed at 27%. The heritability h2 of CANTAB planning / spatial span is modelled as ((a12)2 + (a22)2) / ((a12)2 + (a22)2 + (c22)2 + (e12)2 + (e22)2) = ((-0.28)2 + 0.382)/((-0.28)2 + 0.382 + 0.402 + (-0.16)2  + 0.692) = 0.25. The common environmental influence on CANTAB planning / spatial span is modelled as (c22)2 / ((a12)2 + (a22)2 + (c22)2 + (e12)2 + (e22)2) = 0.402/((-0.28)2 + 0.382 + 0.402 + (-0.16)2  + 0.692)  =  0.18.  The unique environmental influence on CANTAB planning / spatial span is modelled as ((e212) + (e22)2) / ((a12)2 + (a22)2 + (c22)2 + (e12)2 + (e22)2) = ((-0.16)2+ 0.692)/((-0.28)2 + 0.382 + 0.402 + (-0.16)2  + 0.692)  =  0.57. The phenotypic correlation Rph between schizophrenia liability and CANTAB planning / spatial span factor is modelled as (a12*√0.73 + e12*√0.27) / (1*sqrt((a12)2 + (a22)2 + (c22)2 + (e12)2 + (e22)2) = (-0.28*√0.73 + -0.16*√0.27)/(1*sqrt((-0.28)2 + 0.382 + 0.402 + (-0.16)2  + 0.692)) = -0.34. The genetic correlation Ra between schizophrenia liability and CANTAB planning / spatial span factor is modelled as (a12*√0.73)/ (√0.73*sqrt((a12)2 + (a22)2)) = (-0.28*√0.73)/ (√0.73*sqrt((-0.28)2 + 0.382)) = -0.59. The environmental correlation Re between schizophrenia liability and CANTAB planning / spatial span factor is modelled as (e12*√0.27)/(√0.27*sqrt((e12)2 + (e22)2)) = (-0.16*√0.27)/( √0.27*sqrt((-0.16)2+ 0.692)) = -0.23.The genetic part of the phenotypic correlation Rph-a is modelled as √0.73*Ra*√(h2CANTAB) = √0.73*-0.59*√0.25 = -0.25. The environmental part of the phenotypic correlation Rph-e is modelled as √0.27*Re*√(e2CANTAB) = √0.27*-0.23*√(0.57) = -0.09. Please note that Rph-a + Rph-e = -0.25  + -0.09 = -0.34 = Rph.
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