Appendix B.  Commented code for replication of results.

library(lme4) ## Load Library

data_in <-  read.delim('data.txt') ## Read Data

summary(data_in) ## Summarize Data. Yields estimate, standard error, and t values

## Initial model containing all of the terms to be considered

f0_all <- lmer(F0 ~ previous*tone*following + gender*tone*condition + previous*voice + tone*stress*condition + tone*syllable + vowel + age*gender + (1|word) + (1|speaker),data_in, method = "ML")

## Model lacking term whose contribution is being tested, here the interaction age:gender

f0_test_1 <- lmer(F0 ~ previous*tone*following + gender*tone*condition + previous*voice + tone*stress*condition + tone*syllable + vowel + age + gender + (1|word) + (1|speaker),data_in, method = "ML")

## Parametric Bootstrap Loop to calculate the empirical likelihood ratio distribution

lrstat <- numeric(1000) ## 1000 bootstrap samples

for(i in 1:1000)

{


y <- unlist(simulate(f0_test_1)) ## Generate simulated data


balt <- lmer(y ~ previous*tone*following + gender*tone*condition + previous*voice + tone*stress*condition + tone*syllable + vowel + age*gender + (1|word) + (1|speaker),data_in, method = "ML"


bnull <- <- lmer(y ~ previous*tone*following + gender*tone*condition + previous*voice + tone*stress*condition + tone*syllable + vowel + age + gender + (1|word) + (1|speaker),data_in, method = "ML")


lrstat[i] <- as.numeric(2*(logLik(balt)-logLik(bnull))) ## Store simulated statistic

}

## Likelihood Ratio of two models

lr <- as.numeric(2*(logLik(f0_all)-logLik(f0_test_1)))

## p-value of effect (in this case age:gender)

p <- mean(lrstat>lr)

p

## sd of p-value

sd <- sqrt((p*(1-p))/1000) 

sd

