
import numpy as np

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

alpha = 0.05

def getESS (b , d , IF ) :

”””

Calcu late ESS f o r

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

d : E f f e c t s i z e (Cohen ’ s 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 )

”””

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

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

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

truePR = np . ze 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 ,

power=None , a l t e r n a t i v e=’ t w o - s i d e d ’ )

falsePR [ i ] = alpha ∗ (1−b)

truePR [ i ] = Power [ i ] ∗ b

totalPR [ i ] = falsePR [ i ] + truePR [ 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 ]

TPR ESS = totalPR [ ESSidx ]

PPV ESS = truePR [ ESSidx ]/ totalPR [ ESSidx ]

PPV SSS = truePR [ SSSidx ] / totalPR [ SSSidx ]

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 te 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

PPV SSS , p o s i t i v e p r ed i c t i v e value at SSS

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 , PPV SSS , Income , SS , P r o f i t

S1 Model Code Model code for quick reference. Code to compute the ESS

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




