Appendix
A.1. R code for Type I Error (or power) Simulations

### calculate cmle for variance of test and reference formulations

CMLE_equivTest < - function(obsT,obsR,eta)

{nT = length (obsT)

nR = length (obsR)

smplmuT = mean (obsT)

smplmuR = mean (obsR)

sigmaT = sd (obsT)

sigmaR = sd (obsR)

muT = smplmuT

muR = smplmuR

oldPrmtr = c (muT,muR,sigmaT,sigmaR)

dif = 1

iterMax = 200

iter = 1

 while(dif > 1.0e - 4 & iter < iter Max)

 {muT = muR + eta*sigmaR

sigmaT = sqrt ( mean( (obsT - muT) ^ 2 ) )

muR = (nT*(smplmuT-eta*sigmaR)/sigmaT ^ 2 + nR*smplmuR/sigmaR ^ 2) / (nT/sigmaT ^ 2 + nR/sigmaR ^ 2)

poly = polynomial (c(-mean( (obsR-muR) ^ 2), 0, 1,-nT/nR*eta*(smplmuT-muR)/sigmaT ^ 2, nT/nR*eta ^ 2/sigmaT ^ 2 ))

pz = solve(poly)

 i = 4

root Found = FALSE

while(i > =1)

{if(Im(pz[i])==0 & Re(pz[i])>0)

{sigmaR = Re(pz[i])

root Found = TRUE break}

 i = i - 1}

if (!rootFound)

print ("Cannot find real root for sigmaR")

newPrmtr = c(muT, muR, sigmaT, sigmaR)

if (mean( abs(oldPrmtr - new Prmtr)) < 1.0e-4)break

old Prmtr = new Prmtr

iter = iter + 1}

list (muT = muT, muR = muR, sigmaT = sigmaT, sigmaR = sigmaR )}

### construct test statistics

equiv Test Wald RMLE < - function(obsT, obsR, eta, alpha)

{nT = length (obsT)

nR = length (obsR)

smplmuT = mean (obsT)

smplmuR = mean (obsR)

smplSigmaT = sd (obsT) 
smplSigmaR = sd (obsR)

Vn = 2* ( (nR-1)/2 - exp( 2*(lgamma(nR/2) - lgamma((nR-1)/2)) ) )

nRnew < - ifelse(nR > 1.5*nT, 1.5*nT, nR)

nTnew < - ifelse(nT > 1.5*nR, 1.5*nR, nT)

est = CMLE_equivTest (obsT, obsR, -eta)

tstatL = (smplmuT - smplmuR + eta*smplSigmaR)/sqrt (est$sigmaT ^ 2/nTnew + (1.0/nRnew + eta ^ 2*Vn/(nR1))*est $sigmaR ^ 2)

est = CMLE_equivTest(obsT,obsR,eta)

tstatU = (smplmuT - smplmuR - eta*smplSigmaR)/sqrt(est $sigmaT ^ 2/nTnew + (1.0/nRnew + eta ^ 2*Vn/(nR1))*est $sigmaR ^ 2)

qntl = qnorm (alpha,lower.tail = F)

rslt = ifelse (tstatL > qntl&tstatU < -qntl,1,0) # the expression is changed in Section 6.2

rslt}

### main function 
effsize < - 1.5 ### Type I Error

#effsize < - 0.125 ### power

eta < - 1.5

muR < - 0 

sigmaT < - 1

sigmaR < - 1

alpha < - 0.05 # significance level 

### equal number of lots for both product

nT < - 10

nR < - 10

nrep < - 10 ^ 6 # simulation replicates 
muT < - muR + effsize*sigma_R

simEquivTestRep < - function(i){obsT = rnorm (nT,muT,sigmaT) obsR = rnorm (nR,muR,sigmaR) testRslt = equivTestWaldRMLE(obsT,obsR,abs(eta),alpha)}

### simulated type I error (or power) in percentage

rslt = lapply (1:nRep,simEquivTestRep)

T_typeIerr = mean (unlist(rslt))*100

print (T1_typeIerr)

A.2. R code for the application in Section 4

alpha = 0.05

eta = 1.7

obsT = c(94, 109, 103, 97, 102, 101, 99, 97, 97, 103)

obsR = c(96, 104, 102, 102, 101, 99, 99, 92, 107, 98)

testRslt = equiv Test Wald RMLE (obsT,obsR,abs(eta),alpha)

print (testRslt)

# change the expression of the variable rslt in the function equivTestWaldMLE in 6.1 to calculate the confidence interval instead

rslt = c(smplmuT - smplmuR - qntl*sqrt (est$sigmaT ^ 2/nTnew + (1.0/nRnew + eta ^ 2*Vn/(nR-1))*est$sigmaR ^ 2), smplmuT - smplmuR + qntl*sqrt(est$sigmaT ^ 2/nTnew + (1.0/nRnew + eta ^ 2*Vn/(nR-1))*est$sigmaR ^ 2))

A.3. Supplementary Table A.1, Supplementary Table A.2, Supplementary Table A.3 and Supplementary Table A.4 in Section 3.
