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library(tidyverse) 
library(stringr) 
library(moments) 

# code for ex-Gaussian modeling  
# first, define fit functions 
# fit and extract mu 

muEG = function(dat){ 
  # step 1 -- define ex-Gaussian density function 
  dexg <- function(x, mu, sigma, tau){ 
    return((1/tau)*exp((sigma^2/(2*tau^2))- 
                         (x-mu)/tau)*pnorm((x-mu)/sigma-

(sigma/tau))) 
  } 
   
  # step 2 -- define negative log-likelihood function 
  nll.exg <- function(data,par){ 
    return(-sum(log(dexg(data,  
                         mu=par[1],  
                         sigma=par[2],  
                         tau=par[3])))) 
  } 
   
  # step 3 -- define initial EG parameters (from Lacouture & 

Cousineau, 2008, TQMP) 
  EGinit <- function(x) { 
    tau = 0.8*sd(x) 
    mu = mean(x) - skewness(x) 
    sig = sqrt(var(x)-tau^2) 
    return(c(mu, sig, tau))  
  } 
   
  # Step 4: find parameters (mu, sigma, tau) that minimize NLL 
  fit <- optim(EGinit(dat), fn=nll.exg, data = dat)
   
  # step 5: extract mu 
  return(fit$par[1]) 
}   
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###################### 
# fit and extract tau 

tauEG = function(dat){ 
  # step 1 -- define ex-Gaussian density function 
  dexg <- function(x, mu, sigma, tau){ 
    return((1/tau)*exp((sigma^2/(2*tau^2))- 
                         (x-mu)/tau)*pnorm((x-mu)/sigma-

(sigma/tau))) 
  } 
   
  # step 2 -- define negative log-likelihood function 
  nll.exg <- function(data,par){ 
    return(-sum(log(dexg(data,  
                         mu=par[1],  
                         sigma=par[2],  
                         tau=par[3])))) 
  } 
   
  # step 3 -- define initial EG parameters (from Lacouture & 

Cousineau, 2008, TQMP) 
  EGinit <- function(x) { 
    tau = 0.8*sd(x) 
    mu = mean(x) - skewness(x) 
    sig = sqrt(var(x)-tau^2) 
    return(c(mu, sig, tau))  
  } 
   
  # Step 4: find parameters (mu, sigma, tau) that minimize NLL 
  fit <- optim(EGinit(dat), fn=nll.exg, data = dat)
   
  # step 5: extract tau 
  return(fit$par[3]) 
}   

################################# 
# data preparation 
# step 1 -- load and reshape data from silly SuperLab format 

into a useable form 
setwd("C:/Users/Batgirl/Desktop/chelseaData/chelseaData/") 
fileList = dir("data", full.name=TRUE) 
all = data.frame() 
for (file in fileList){ 
  d_head = read_tsv(file, skip=3, n_max=1) 
  d = read_tsv(file, skip=5) 
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  # a bit of wizardry to collapse two-row variable names into 
single name 

  colnames(d) = str_c(colnames(d_head) %>% 
str_replace('_[:digit:]*',''),  

                      colnames(d) %>% 
str_replace('_[:digit:]*','') 

  ) 
  colnames(d)[12] = "pressedOrReleased" # this fixes duplicate 

variable names 
   
  all = rbind(all,d) 
} 

# step 2 - cleaning and further reshaping 
rawdata = all %>% 
  filter(ErrorCode != "E") %>% # get rid of SuperLab's coded 

mistrials 
  filter(!str_detect(EventName,'Instruction')) %>% # throw out 

"Instruction" trials 
  mutate(answer=lead(InputString)) %>% # map experimenter-

entered answer onto same line as voice-key event 
  filter(str_detect(ParticipantResponse,'SV-1')) %>% # isolate 

only voice-key events 
  filter(!str_detect(TrialName,'Study')) %>% # throw out "Study" 

trials 
  mutate(operand1 = as.numeric(str_sub(EventName, start=-6, 

end=-6)),  
         operand2 = as.numeric(str_sub(EventName, start=-2, 

end=-2))) %>%  # extract operands 
  mutate(correctAnswer = ifelse(SessionOperation=="Addition", 

operand1+operand2, operand1*operand2)) %>% # calculate 
correct answer 

  mutate(error = ifelse(as.numeric(answer)==correctAnswer,0,1)) 

# look at errors by operation (note: NA's represent mistrials 
and experimenter keyboard errors) 

table(rawdata$error, rawdata$SessionOperation, useNA="ifany") 
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############################### 
# model 1 - addition pretest 
# restrict to BlockName = Phase 1 
# for other models, restrict different BlockName 

data = rawdata %>% 
  filter(str_detect(BlockName,'Phase 1')) %>% 
  mutate(group = 

ifelse(str_detect(ParticipantGroup,'Retrieval'), 
"retrieval", "study")) %>% 

  mutate(size = `ParticipantProblem Size`) %>% 
  filter(ReactionTime > 200 & ReactionTime < mean(ReactionTime) 

+ 3*sd(ReactionTime)) # removes 3SD outliers 

# density plot for RTs 

data %>% 
  ggplot(aes(x=ReactionTime)) + 
  geom_density() 

set = numeric(dim(data)[1]) 
for (i in 1:length(set)){ 
  if (str_detect(data$ParticipantGroup[i], 'Set 1') & 

data$BlockSet[i]=='Set 1'){ 
    set[i] <- "MP" 
  } 
  else if (str_detect(data$ParticipantGroup[i], 'Set 2') & 

data$BlockSet[i]=='Set 2'){ 
    set[i] <- "MP" 
  } 
  else{ 
    set[i] <- "MU" 
  } 
} 

data$set=set 

# now do the ANOVA 
# model 1 - addition pretest 

# Mean RT ANOVA 
anova1 = data %>% 
  filter(error==0) %>% 
  group_by(ParticipantName, group, set, size) %>% 
  summarize(mRT = mean(ReactionTime)) 
model1.aov=aov(mRT ~ group*set*size + 

Error(ParticipantName/(set*size)), data=anova1) 
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summary(model1.aov) 

# construct table and plot of means 

data %>% 
  filter(error==0) %>% 
  group_by(group, set, size) %>% 
  summarize(mRT = mean(ReactionTime), sd = sd(ReactionTime)) 

data %>% 
  filter(error==0) %>% 
  group_by(group, set, size) %>% 
  summarize(mRT = mean(ReactionTime)) %>% 
  ggplot(aes(x=group, y=mRT, group=set)) + 
  geom_line(aes(linetype=set)) + 
  geom_point(aes(shape=set), size=2) + 
  facet_grid(~size) + 
  theme_classic(18) 

# Median RT ANOVA 

anova1 = data %>% 
  filter(error==0) %>% 
  group_by(ParticipantName, group, set, size) %>% 
  summarize(medRT = median(ReactionTime)) 

model1.aov=aov(medRT ~ group*set*size + 
Error(ParticipantName/(set*size)), data=anova1) 

summary(model1.aov) 

# median table/plot 

data %>% 
  filter(error==0) %>% 
  group_by(group, set, size) %>% 
  summarize(medRT = median(ReactionTime), sd = sd(ReactionTime)) 

data %>% 
  filter(error==0) %>% 
  group_by(group, set, size) %>% 
  summarize(medRT = median(ReactionTime)) %>% 
  ggplot(aes(x=group, y=medRT, group=set)) + 
  geom_line(aes(linetype=set)) + 
  geom_point(aes(shape=set), size=2) + 
  facet_grid(~size) + 
  theme_classic(18) 
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# fit mu for each experimental condition and participant 

anova1mu = data %>% 
  filter(error==0) %>% 
  group_by(ParticipantName, group, set, size) %>% 
  summarize(mu = muEG(ReactionTime)) 

data %>% 
  filter(error==0) %>% 
  group_by(group, set, size) %>% 
  summarize(mu = muEG(ReactionTime), sd = sd(ReactionTime)) 

# analyze values of mu in ANOVA model 
model1mu.aov=aov(mu ~ group*set*size + 

Error(ParticipantName/(set*size)), data=anova1mu) 
summary(model1mu.aov) 

# plot values of mu 
data %>% 
  filter(error==0) %>% 
  group_by(group, set, size) %>% 
  summarize(mu = muEG(ReactionTime)) %>% 
  ggplot(aes(x=group, y=mu, group=set)) + 
  geom_line(aes(linetype=set)) + 
  geom_point(aes(shape=set), size=2) + 
  facet_grid(~size) + 
  theme_classic(18) 

# fit tau for each experimental condition and participant 

anova1tau = data %>% 
  filter(error==0) %>% 
  group_by(ParticipantName, group, set, size) %>% 
  summarize(tau = tauEG(ReactionTime)) 

data %>% 
  filter(error==0) %>% 
  group_by(group, set, size) %>% 
  summarize(tau = tauEG(ReactionTime), sd = sd(ReactionTime)) 

# analyze values of mu in ANOVA model 
model1tau.aov=aov(tau ~ group*set*size + 

Error(ParticipantName/(set*size)), data=anova1tau) 
summary(model1tau.aov) 
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# plot values of tau 

data %>% 
  filter(error==0) %>% 
  group_by(group, set, size) %>% 
  summarize(tau = tauEG(ReactionTime)) %>% 
  ggplot(aes(x=group, y=tau, group=set)) + 
  geom_line(aes(linetype=set)) + 
  geom_point(aes(shape=set), size=2) + 
  facet_grid(~size) + 
  theme_classic(18) 
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