
import s tat smode l s . s t a t s . power as getpower

from rpy2 . r ob j e c t s . packages import importr

import rpy2 . r ob j e c t s as ro

alpha = 0.05

def getESS cet (b , d , IF ) :

”””

Calcu late ESS given cond i t i ona l equ iva l ence t e s t i n g f o r

b : base rate o f t rue hypotheses ( between 0 and 1) ,

d : E f f e c t s i z e (Cohens d ) ,

IF : Income f a c t o r (# of sample pa i r s purchasable per pub l i c a t i on ) and

Delta : minimally r e l evan t e f f e c t s i z e as a f r a c t i o n o f d

”””

Delta=1

SS = np . arange (4 ,1000 ,2)

Power = np . ze ro s ( l en (SS ) )

Power cet = np . ze ro s ( l en (SS ) )

falsePR = np . ze ro s ( l en (SS ) )

truePR = np . ze ro s ( l en (SS ) )

fa l s eNR cet = np . z e ro s ( l en (SS ) )

trueNR cet = np . z e ro s ( l en (SS ) )

totalPR = np . ze ro s ( l en (SS ) )

Income = np . ze ro s ( l en (SS ) )

P r o f i t = np . z e ro s ( l en (SS ) )

for i , s in enumerate (SS ) :

’ ’ ’ 1−sample t−t e s t ’ ’ ’

# ana l y s i s = getpower . TTestPower ( )

# Power [ i ] = ana l y s i s . so lve power ( e f f e c t s i z e=d , nobs=s , alpha=alpha ,

# power=None , a l t e r n a t i v e =’two−s ided ’ )

’ ’ ’ 2−sample t−t e s t ’ ’ ’

a n a l y s i s = getpower . TTestIndPower ( )

Power [ i ] = ana l y s i s . so lve power ( e f f e c t s i z e=d , nobs1=s , r a t i o =1.0 , alpha=alpha ,

falsePR [ i ] = alpha ∗ (1−b)

truePR [ i ] = Power [ i ] ∗ b

’ ’ ’ under cet s tud i e s not f i nd ing a s i g n i f i c a n t p o s i t i v e r e s u l t

are t e s t ed f o r s i g n i f i c a n t negat ive r e su l t s , where the l a t t e r are

determined by two one−s ided t−t e s t s (TOST, Campbell and Gustafson ,

2018) . TOST power c a l c u l a t i o n from R TOSTER package ( Lakens 2017) ’ ’ ’

R command = ’ T O S T E R : : p o w e r T O S T t w o ( a l p h a = 0 . 0 5 , N = ’+s t r ( s)+ ’ , l o w _ e q b o u n d _ d = ’+

s t r (−Delta ∗d)+ ’ , h i g h _ e q b o u n d _ d = ’+s t r ( Delta ∗d)+ ’ ) ’

Power cet [ i ] = ro . r (R command ) [ 0 ]

f a l s eNR cet [ i ] = alpha ∗ b ∗ (1−Power [ i ] )

trueNR cet [ i ] = Power cet [ i ] ∗ (1−b) ∗ (1−alpha )

’ ’ ’ the c o r r e c t i on f a c t o r s (1−Power [ i ] ) and (1−alpha ) above account

f o r the f a c t that p o s i t i v e r e s u l t s w i l l not be sub jec ted to the

equ iva l ence t e s t . ’ ’ ’

’ ’ ’ here ( with CET) t o t a l ’ pub l i shab l e ’ ra t e i n co rpo ra t e s

s i g n i f i c a n t a l t e r n a t i v e hypotheses as we l l as

s i g n i f i c a n t nu l l hypotheses ’ ’ ’

totalPR [ i ] = falsePR [ i ] + truePR [ i ] + fa l s eNR cet [ i ] + trueNR cet [ i ]

Income [ i ] = totalPR [ i ] ∗ IF

Pro f i t [ i ] = Income [ i ] − s

ESSidx = np . argmax ( P ro f i t )

ESS = SS [ ESSidx ]

SSSidx = (np . abs (Power −0 .8 ) ) . argmin ( )

SSS = SS [ SSSidx ]

S2 Model Code CET Model code for quick reference. Code to compute the

ESSCET (and associated parameters) based on b, d, IF ,∆ .

import numpy as np



TPR ESS = totalPR [ ESSidx ]

PPV ESS = ( truePR [ ESSidx]+ trueNR cet [ ESSidx ] ) / totalPR [ ESSidx ]

P cet = Power cet [ ESSidx ]

Power ESS = Power [ ESSidx ]

’ ’ ’

ESS = equ i l i b r ium sample s i z e ( sample s i z e at which P ro f i t i s maximal )

SSS = s c i e n t i f i c a l l y appropr ia te sample s i z e ( with power=80%)

TPR ESS = to t a l pub l i shab l e ra t e at ESS ( d e s c r i b e s publ i shed l i t e r a t u r e )

PPV ESS = po s i t i v e p r ed i c t i v e value at ESS

Power ESS = power at ESS

P cet , power o f CET at ESS

Income = vector o f income f o r each t e s t ed sample s i z e

SS = vector o f t e s t ed sample s i z e s

P r o f i t = vector o f p r o f i t f o r each t e s t ed sample s i z e

’ ’ ’

return ESS , SSS , TPR ESS , PPV ESS , Power ESS , P cet , Income , SS , P r o f i t




