Appendix
The sample size for this study was estimated to select the optimal volume that was superior for relieving headache by 15% compared with other volumes, and to select this optimal volume with at least 90% probability. Assuming the response rates of permanent or partial relief of headache from a single injection of 20 mL of epidural blood were 70% and 40% respectively6,16, 40 women per group (120 women in total) were required to select the best volume expected to achieve responses of 85% and 55% for partial and permanent headache relief respectively, compared with 70% and 40% responses from other volumes. If large differences between the groups were observed, this sample size would attain 80% power in detecting a difference in composite permanent or partial relief rates between the worst and best treatment options of 40% versus 70% (chi-square test, not allowing for pair-wise comparisons). The formulas 
for the sample size calculations to select a best treatment amongst k treatments, k-1 inferior treatments,  are: 

∑i=0  to n f(i) [1 – B(i; p+D, n)]

           [1]

where B(i; p+D, n) is the cumulative distribution function for a binomial distribution with success parameter p+D amongst n patients, and f(i) is the probability that the maximum number of successes is observed among k-1 inferior treatments i: 

f(i) = [ B(i; p, n) ]k-1 - [ B(i - 1; p, n) ]k-1  

 [2]

If there is tie among the treatments for the largest observed response rate, it is assumed that one of the tied treatments is randomly selected. Hence, in calculating the probability of correct selection, a probability defined as:

∑i=0  to n  b(i; p+D, n) ∑j=1  to k-i  g(i,j)/(j+1)                 [3]  

where g(i,j)=C (k-1,j)[b(i; p,n)]j [b(i-1; p,n)]k-1-j and b denotes the binomial probability mass function and C (k-1,j) denotes the number of combinations of k-1 objects selected j at a time.  The quantity g(i,j) represents the probability that exactly j of the inferior treatments are tied for the largest number of observed responses among the k-1 inferior treatments, and this number of responses is i. The factor 1/(j+1) in [3] is the probability that the tie among the best treatment and the j inferior treatments is randomly broken by selecting the best treatment. 

The probability of correct selection is the sum of expressions [1] and [3]. For specified values of response probability p, response difference D,  and the number of considered treatments k, the value n, the number of patients per treatment is determined to provide a probability of correct selection equal to the desired probability (P) 24.  

Establishing a sufficient sample size n per group requires a separate calculation for each fixed n until n sufficient large is found, where the probability of selecting the best treatment has at least desirable probability P. Calculations performed to estimated the number of subjects per group in this study is shown in table A, and an example of an insufficient sample size is shown in table B.
Table A:  Sample size calculation to attain 90% probability of the selection of the best epidural blood patch volume, of the three volumes considered, that is superior to the other two volumes by 15%. The calculation assumes that the full or partial response to treatment is 70% (i.e. p = 0.70, D = 0.15, k = 3).  The sample size required per group to attain a probability of 0.90 of selecting the best treatment was 40.
	∑n=0 to n {[ B(i; p, n) ]k-1 - [ B(i - 1; p, n) ]k-1} [1 – B(i; p+D, n)]
	∑i=0  to n b(i; p+D, n) ∑j=1 to k-i (k-1,j)[b(i; p,n)]j [b(i-1; p,n)]k-1-j /(j+1)                 

	responses i in n patients
	1-B(i,p+D)
	B(i,p)k-1
	B(i-1,p)k-1
	∑(f(i)*[1-B(i,p+D)])
	Prob best dose
	b(i,p+D)
	∑C(k-1,j))
	b(i,p+D)* ∑C(k-1,j)
	∑b(i,p+D)* ∑C(k-1,j)
	Probability of selecting best dose

	i
	
	
	
	
	
	
	
	
	
	

	1
	1.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000

	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…

	21
	1.0000
	0.0002
	0.0000
	0.0002
	0.0002
	0.0000
	0.0001
	0.0000
	0.0000
	0.0002

	22
	1.0000
	0.0010
	0.0002
	0.0008
	0.0010
	0.0000
	0.0004
	0.0000
	0.0000
	0.0010

	23
	1.0000
	0.0040
	0.0010
	0.0030
	0.0040
	0.0000
	0.0013
	0.0000
	0.0000
	0.0040

	24
	0.9999
	0.0133
	0.0040
	0.0093
	0.0133
	0.0001
	0.0042
	0.0000
	0.0000
	0.0133

	25
	0.9996
	0.0371
	0.0133
	0.0238
	0.0371
	0.0003
	0.0109
	0.0000
	0.0000
	0.0371

	26
	0.9986
	0.0881
	0.0371
	0.0510
	0.0880
	0.0010
	0.0237
	0.0000
	0.0000
	0.0880

	27
	0.9957
	0.1788
	0.0881
	0.0907
	0.1783
	0.0029
	0.0427
	0.0001
	0.0002
	0.1785

	28
	0.9880
	0.3129
	0.1788
	0.1341
	0.3108
	0.0077
	0.0640
	0.0005
	0.0006
	0.3115

	29
	0.9701
	0.4778
	0.3129
	0.1649
	0.4708
	0.0180
	0.0796
	0.0014
	0.0021
	0.4729

	30
	0.9328
	0.6465
	0.4778
	0.1687
	0.6282
	0.0373
	0.0822
	0.0031
	0.0051
	0.6333

	31
	0.8646
	0.7903
	0.6465
	0.1438
	0.7525
	0.0682
	0.0707
	0.0048
	0.0100
	0.7624

	32
	0.7559
	0.8925
	0.7903
	0.1022
	0.8297
	0.1087
	0.0506
	0.0055
	0.0155
	0.8452

	33
	0.6067
	0.9530
	0.8925
	0.0606
	0.8665
	0.1493
	0.0301
	0.0045
	0.0199
	0.8864

	34
	0.4325
	0.9828
	0.9530
	0.0298
	0.8794
	0.1742
	0.0149
	0.0026
	0.0225
	0.9019

	35
	0.2633
	0.9949
	0.9828
	0.0120
	0.8825
	0.1692
	0.0060
	0.0010
	0.0236
	0.9061

	36
	0.1302
	0.9988
	0.9949
	0.0039
	0.8830
	0.1332
	0.0020
	0.0003
	0.0238
	0.9068

	37
	0.0486
	0.9998
	0.9988
	0.0010
	0.8831
	0.0816
	0.0005
	0.0000
	0.0239
	0.9069

	38
	0.0121
	1.0000
	0.9998
	0.0002
	0.8831
	0.0365
	0.0001
	0.0000
	0.0239
	0.9069

	39
	0.0015
	1.0000
	1.0000
	0.0000
	0.8831
	0.0106
	0.0000
	0.0000
	0.0239
	0.9069

	40
	  0.0000
	1.0000
	1.0000
	0.0000
	0.8831
	0.0015
	0.0000
	0.0000
	0.0239
	0.9069


	Table B:  Sample size calculation to attain 90% probability of the selection of best epidural blood patch volume, of the three doses considered, that is superior to the other two volumes by 15%. The calculation assumes that the full or partial response to treatment is 70% (i.e. p = 0.70, D = 0.15, k = 3).  The sample size evaluated for the study in this example was 35 per group, with the overall probability of selecting the optimal treatment P = 0.8864.

∑n=0 to n {[ B(i; p, n) ]k-1 - [ B(i - 1; p, n) ]k-1} [1 – B(i; p+D, n)] 
	∑i=0  to n b(i; p+D, n) ∑j=1 to k-i (k-1,j)[b(i; p,n)]j [b(i-1; p,n)]k-1-j /(j+1)                 

	responses i in n patients
	1-B(i,p+D)
	B(i,p)k-1
	B(i-1,p)k-1
	∑(f(i)*[1-B(i,p+D)])
	Prob best dose
	b(i,p+D)
	∑C(k-1,j))
	b(i,p+D)* ∑C(k-1,j)
	∑b(i,p+D)* ∑C(k-1,j)
	Probability of selecting best dose

	i
	
	
	
	
	
	
	
	
	
	

	1
	1.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000

	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…

	17
	1.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000

	18
	1.0000
	0.0003
	0.0000
	0.0002
	0.0003
	0.0000
	0.0001
	0.0000
	0.0000
	0.0003

	19
	1.0000
	0.0013
	0.0003
	0.0010
	0.0013
	0.0000
	0.0005
	0.0000
	0.0000
	0.0013

	20
	0.9999
	0.0053
	0.0013
	0.0041
	0.0053
	0.0001
	0.0018
	0.0000
	0.0000
	0.0053

	21
	0.9997
	0.0182
	0.0053
	0.0129
	0.0182
	0.0002
	0.0058
	0.0000
	0.0000
	0.0182

	22
	0.9989
	0.0516
	0.0182
	0.0333
	0.0515
	0.0008
	0.0153
	0.0000
	0.0000
	0.0515

	23
	0.9963
	0.1214
	0.0516
	0.0699
	0.1211
	0.0026
	0.0325
	0.0001
	0.0001
	0.1212

	24
	0.9890
	0.2401
	0.1214
	0.1187
	0.2385
	0.0073
	0.0560
	0.0004
	0.0005
	0.2390

	25
	0.9708
	0.4038
	0.2401
	0.1636
	0.3974
	0.0182
	0.0783
	0.0014
	0.0019
	0.3993

	26
	0.9311
	0.5866
	0.4038
	0.1828
	0.5676
	0.0397
	0.0886
	0.0035
	0.0054
	0.5731

	27
	0.8562
	0.7523
	0.5866
	0.1657
	0.7095
	0.0749
	0.0811
	0.0061
	0.0115
	0.7210

	28
	0.7348
	0.8742
	0.7523
	0.1219
	0.7991
	0.1213
	0.0602
	0.0073
	0.0188
	0.8179

	29
	0.5689
	0.9469
	0.8742
	0.0727
	0.8405
	0.1660
	0.0361
	0.0060
	0.0248
	0.8653

	30
	0.3807
	0.9818
	0.9469
	0.0349
	0.8538
	0.1881
	0.0174
	0.0033
	0.0281
	0.8819

	31
	0.2088
	0.9952
	0.9818
	0.0133
	0.8565
	0.1719
	0.0066
	0.0011
	0.0292
	0.8858

	32
	0.0870
	0.9991
	0.9952
	0.0039
	0.8569
	0.1218
	0.0019
	0.0002
	0.0295
	0.8864

	33
	0.0243
	0.9999
	0.9991
	0.0008
	0.8569
	0.0627
	0.0004
	0.0000
	0.0295
	0.8864

	34
	0.0034
	1.0000
	0.9999
	0.0001
	0.8569
	0.0209
	0.0001
	0.0000
	0.0295
	0.8864

	35
	0.0000
	0.0000
	0.0000
	0.0000
	0.8569
	0.0034
	0.0000
	0.0000
	0.0295
	0.8864


