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Figure S1: Standardised residual QQ-plots to assess normality are provided in the left panel for the regression models with R=2 (a), R=15 (c) and R=20 (e). The right panel displays corresponding plots of the estimated values (from simulations) of –log10(PFP) against log10(N) with the fitted –log10(PFP) regression line for R=2 (b), R=15 (d) and R=20 (f). 
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Table S 1:  Type I error estimates using a Bayesian threshold log10, determined from 0 = 0.999 and varying R. Estimates are based on 5 million independent SNPs from equal-sized case-control samples, each of size N. Estimates at N=15,000 are the result of a regression at each R value of the PFP estimates against a quadratic of log10N.
	N\R (log10)
	1 (3.000)
	2 (2.699)
	4 (2.398)
	5 (2.301)
	10 (2.000)
	12 (1.920)
	15 (1.823)
	20 (1.699)

	2,000
	2.38 E-05
	5.28 E-05
	1.14 E-04
	1.49 E-04
	3.31 E-04
	4.01 E-04
	5.18 E-04
	7.30 E-04

	3,000
	2.22 E-05
	5.04 E-05
	1.09 E-04
	1.44 E-04
	3.08 E-04
	3.75 E-04
	4.87 E-04
	6.68 E-04

	4,000
	1.80 E-05
	4.06 E-05
	9.12 E-05
	1.16 E-04
	2.74 E-04
	3.41 E-04
	4.45 E-04
	6.18 E-04

	5,000
	1.94 E-05
	4.36 E-05
	1.01 E-04
	1.27 E-04
	2.74 E-04
	3.36 E-04
	4.27 E-04
	5.79 E-04

	8,000
	1.78 E-05
	4.18 E-05
	8.60 E-05
	1.13 E-04
	2.31 E-04
	2.83 E-04
	3.64 E-04
	4.98 E-04

	10,000
	1.82 E-05
	3.58 E-05
	7.58 E-05
	1.00 E-04
	2.14 E-04
	2.52 E-04
	3.23 E-04
	4.45 E-04

	15,000*
	1.28E-05
	2.81E-05
	6.03E-05
	7.92E-05
	1.77E-04
	2.15E-04
	2.73E-04
	3.74E-04

	20,000
	1.20 E-05
	2.60 E-05
	5.56 E-05
	7.26 E-05
	1.60 E-04
	1.94 E-04
	2.41 E-04
	3.34 E-04

	30,000
	8.60 E-06
	1.92 E-05
	4.34 E-05
	6.08 E-05
	1.21 E-04
	1.46 E-04
	1.86 E-04
	2.53 E-04

	50,000
	8.40 E-06
	1.66 E-05
	3.36 E-05
	4.28 E-05
	9.52 E-05
	1.15 E-04
	1.47 E-04
	2.03 E-04

	100,000
	6.40 E-06
	1.24 E-05
	2.56 E-05
	3.42 E-05
	6.66 E-05
	7.96 E-05
	1.00 E-04
	1.3E-04



Table S 2: Regression coefficient estimates from model  
together with their standard errors i.  All coefficient estimates have p-value < 0.01.
		0=0.99

	R
	 (0)
	1 (1)
	2 (2)

	1
	4.211 (0.334)
	-0.650 (0.163)
	0.129 (0.0197)

	2
	3.619 (0.274)
	-0.537 (0.134)
	0.117 (0.0162)

	4
	2.827 (0.221)
	-0.318 (0.108)
	0.0914 (0.0130)

	5
	2.724 (0.148)
	-0.327 (0.072)
	0.093 (0.00877)

	10
	1.975 (0.0930)
	-0.142 (0.0455)
	0.0729 (0.00549)

	12
	1.583 (0.00726)
	0
	0.0565 (0.000421)

	15
	1.458 (0.00538)
	0
	0.0573 (0.000312)

	20
	1.295 (0.00403)
	0
	0.0586 (0.000234)



		0=0.999

	R
	 (0)
	1 (1)
	2 (2)

	1
	3.433 (0.121)
	0.349 (0.0297)
	0

	2
	3.734 (.0484)
	0
	0.0468 (0.00281)

	4
	3.368 (0.0421)
	0
	0.0487 (0.00244)

	5
	3.267 (0.0442)
	0
	0.0478 (0.00257)

	10
	4.192 (0.332)
	-0.639 (0.162)
	0.127 (0.0196)

	12
	4.100 (0.322)
	-0.640 (0.157)
	0.128 (0.0190)

	15
	3.902 (0.276)
	-0.603 (0.135)
	0.125 (0.0163)

	20
	3.602 (0.266)
	-0.526 (0.130)
	0.115 (0.0157)






Table S 3: Overlap power results coinciding with Figure 3, where Ni denotes the sample size for each of the cases and controls in study i, ORi denotes the OR of the causal variant in study i, which has the specified MAF. 
		(a) N1 = 5,000; N2 = 10,000;
OR1 = 1.1; OR2 = 1.2
MAF = 0.1

	
	Power

	R
	Lower 
	ABF
	Upper 

	1
	0.052
	0.065
	0.059

	2
	0.075
	0.096
	0.086

	4
	0.110
	0.141
	0.127

	5
	0.122
	0.159
	0.140

	10
	0.178
	0.226
	0.202

	12
	0.195
	0.248
	0.221

	15
	0.216
	0.276
	0.246

	20
	0.248
	0.316
	0.283



		(b) N1 = 10,000; N2 = 20,000;
OR1 = 1.1; OR2 = 1.1
MAF = 0.1

	
	Power

	R
	Lower 
	ABF
	Upper 

	1
	0.132
	0.165
	0.154

	2
	0.188
	0.232
	0.213

	4
	0.257
	0.315
	0.290

	5
	0.282
	0.345
	0.316

	10
	0.373
	0.448
	0.420

	12
	0.398
	0.478
	0.447

	15
	0.434
	0.515
	0.481

	20
	0.481
	0.563
	0.528




		(c) N1 = 5,000; N2 = 20,000;
OR1 = 1.2; OR2 = 1.2
MAF = 0.1

	
	Power

	R
	Lower 
	ABF
	Upper 

	1
	0.608
	0.679
	0.662

	2
	0.680
	0.750
	0.729

	4
	0.747
	0.815
	0.799

	5
	0.767
	0.835
	0.815

	10
	0.828
	0.889
	0.874

	12
	0.843
	0.902
	0.886

	15
	0.861
	0.916
	0.902

	20
	0.883
	0.932
	0.920



		(d) N1 = 10,000; N2 = 30,000;
OR1 = 1.1; OR2 = 1.1
MAF = 0.2

	
	Power

	R
	Lower 
	ABF
	Upper 

	1
	0.523
	0.583
	0.583

	2
	0.596
	0.659
	0.655

	4
	0.674
	0.732
	0.728

	5
	0.700
	0.755
	0.748

	10
	0.774
	0.821
	0.818

	12
	0.789
	0.836
	0.834

	15
	0.812
	0.855
	0.852

	20
	0.837
	0.877
	0.875





Table S 4: Overlap power results based on R=20 and 0=0.99 for the ABF threshold and coinciding p-value threshold (from Table 2) , where Ni denotes the sample size for each of the cases and controls in study i, ORi denotes the OR of the causal variant in study i, which has MAF 0.1.
	MAF 0.1
	Power

	(N1, N2)
	(OR1, OR2)
	Lower 
	ABF
	Upper 

	5,000
10,000
	1.1, 1.1
	0.143
	0.194
	0.175

	
	1.2, 1.2
	0.901
	0.931
	0.919

	
	1.1, 1.2
	0.248
	0.316
	0.283

	
	1.2, 1.1
	0.518
	0.571
	0.566

	5,000
15,000
	1.1, 1.1
	0.180
	0.257
	0.236

	
	1.2, 1.2
	0.891
	0.932
	0.920

	
	1.1, 1.2
	0.230
	0.316
	0.284

	
	1.2, 1.1
	0.700
	0.757
	0.764

	5,000
20,000
	1.1, 1.1
	0.196
	0.290
	0.265

	
	1.2, 1.2
	0.883
	0.932
	0.920

	
	1.1, 1.2
	0.217
	0.316
	0.284

	
	1.2, 1.1
	0.798
	0.856
	0.860

	10,000
20,000
	1.1, 1.1
	0.481
	0.563
	0.528

	
	1.2, 1.2
	0.998
	0.999
	0.999

	
	1.1, 1.2
	0.533
	0.613
	0.574

	
	1.2, 1.1
	0.902
	0.918
	0.919

	10,000
30,000
	1.1, 1.1
1.2, 1.1
	0.499
0.983
	0.606
0.987
	0.568
0.989


Table S 5: Overlap power results for the scenario where the causal variant has MAF 0.2 and a larger effect in the smaller sample: OR1 = 1.2 and OR2 = 1.1. The sample size of each of the cases and controls in study i, is denoted by Ni.
		(a) N1 = 5,000; N2 = 10,000;

	
	Power

	R
	Lower 
	ABF
	Upper 

	1
	0.556
	0.560
	0.582

	2
	0.634
	0.642
	0.661

	4
	0.714
	0.720
	0.744

	5
	0.736
	0.745
	0.764

	10
	0.811
	0.815
	0.835

	12
	0.828
	0.832
	0.851

	15
	0.847
	0.852
	0.870

	20
	0.871
	0.874
	0.893



		(b) N1 = 5,000; N2 = 15,000;

	
	Power

	R
	Lower 
	ABF
	Upper 

	1
	0.806
	0.817
	0.839

	2
	0.860
	0.870
	0.886

	4
	0.905
	0.912
	0.927

	5
	0.915
	0.922
	0.936

	10
	0.948
	0.952
	0.963

	12
	0.955
	0.958
	0.968

	15
	0.962
	0.965
	0.974

	20
	0.970
	0.972
	0.981




		(c) N1 = 5,000; N2 = 20,000;

	
	Power

	R
	Lower 
	ABF
	Upper 

	1
	0.906
	0.921
	0.930

	2
	0.937
	0.948
	0.955

	4
	0.960
	0.969
	0.974

	5
	0.966
	0.974
	0.978

	10
	0.980
	0.986
	0.988

	12
	0.983
	0.988
	0.990

	15
	0.986
	0.990
	0.992

	20
	0.990
	0.993
	0.995



		(d) N1 = 10,000; N2 = 20,000;

	
	Power

	R
	Lower 
	ABF
	Upper 

	1
	0.960
	0.961
	0.967

	2
	0.974
	0.974
	0.979

	4
	0.984
	0.985
	0.987

	5
	0.986
	0.987
	0.989

	10
	0.992
	0.993
	0.994

	12
	0.994
	0.994
	0.995

	15
	0.995
	0.995
	0.996

	20
	0.996
	0.996
	0.997










Table S 6: Probabilities conditional on overlap SNPs detected by ABF or upper , U for various values of R and 0=0.99 where probabilities conditional on this set of SNPs are denoted PC.  The probability of detection by either approach is denoted while is the probability of detection by ABF given that the SNP was identified by either ABF or U and  is the conditional probability of detection by ABF and not U. Analogous notation is defined for conditional probabilities related to detection by U.
	
	
	 
	
	 
	 
	 

	N1 = 10,000; 
N2 = 20,000;
OR1 = 1.1; 
OR2 = 1.1;
MAF = 0.1
	1
	0.166
	0.994
	0.925
	0.075
	0.0060

	
	2
	0.232
	0.997
	0.916
	0.084
	0.0026

	
	4
	0.315
	0.998
	0.920
	0.080
	0.0024

	
	5
	0.345
	0.999
	0.915
	0.085
	0.0010

	
	10
	0.450
	0.997
	0.933
	0.067
	0.0033

	
	12
	0.479
	0.998
	0.934
	0.066
	0.0023

	
	15
	0.515
	0.998
	0.934
	0.066
	0.0016

	
	20
	0.564
	0.998
	0.936
	0.064
	0.0021

	N1 = 5,000; 
N2 = 10,000;
OR1 = 1.2; 
OR2 = 1.1;
MAF = 0.2
	1
	0.583
	0.961
	0.999
	0.0012
	0.039

	
	2
	0.662
	0.970
	0.999
	0.0017
	0.030

	
	4
	0.744
	0.969
	1.000
	0.0004
	0.031

	
	5
	0.764
	0.975
	0.999
	0.0009
	0.025

	
	10
	0.835
	0.976
	1.000
	0.0003
	0.024

	
	12
	0.851
	0.977
	1.000
	0.0003
	0.023

	
	15
	0.870
	0.979
	1.000
	0.0002
	0.021

	
	20
	0.893
	0.979
	1.000
	0.0001
	0.021

	N1 = 5,000; 
N2 = 15,000;
OR1 = 1.2;
OR2 = 1.1;
MAF = 0.2
	1
	0.840
	0.973
	0.999
	0.0007
	0.027

	
	2
	0.887
	0.980
	0.999
	0.0011
	0.020

	
	4
	0.928
	0.983
	1.000
	0.0003
	0.017

	
	5
	0.937
	0.985
	0.999
	0.0007
	0.015

	
	10
	0.963
	0.988
	1.000
	0.0002
	0.012

	
	12
	0.969
	0.989
	1.000
	0.0002
	0.011

	
	15
	0.974
	0.991
	1.000
	0.0002
	0.009

	
	20
	0.981
	0.992
	1.000
	0.0001
	0.008





Table S 7: Number of overlap variants identified by the ABF (log10threshold), according to various R values with 0=0.999 and the corresponding lower and upper p-value thresholds, based on 30,000 and 8,000 cases, respectively.  The McNemar p-value follows the counts of detected overlap variants.
	ABF
	Lower 
	Upper 

	R 

	log10
threshold
	# detected 
(McNemar
mid-p-value)
	L
threshold
(N=30,000)
	# detected 
(McNemar
mid-p-value)
	U
threshold
(N=8,000) 
	# detected 
(McNemar
mid-p-value)

	1 
	3.000
	1 
(8.21 E-04)
	8.60 E-06
	1 
(5.66 E-06)
	1.80 E-05
	1 
(1.16E-05)

	2 
	2.699
	1
( 6.30 E-02)
	1.90 E-05
	1
(3.39 E-06)
	4.20 E-05
	1 
(1.18E-03)

	4 
	2.398
	2
 (9.50 E-01)
	4.30 E-05
	1 
(1.25 E-03)
	8.60 E-05
	2 
(1.79E-02)

	5 
	2.301
	2
 (5.98 E-01)
	6.10 E-05
	2 
(5.00 E-03)
	1.10 E-04
	2 
(1.58E-01)

	10 
	2.000
	2 
(1.90 E-03)
	1.20 E-04
	2 
(1.53 E-01)
	2.30 E-04
	2 
(8.24E-01)

	12 
	1.920
	2 
(7.83 E-05)
	1.50 E-04
	2 
(3.30 E-01)
	2.80 E-04
	2 
(6.22E-01)

	15 
	1.823
	2 
(4.46 E-07)
	1.90 E-04
	2 
(8.87 E-01)
	3.60 E-04
	2 
(2.42E-01)

	20 
	1.699
	2 
(6.42 E-10)
	2.50 E-04
	2 
(6.98 E-01)
	5.00 E-04
	2 
(4.77E-02)
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