# Cleanup workspace 
rm(list=ls())

# Required packages
packages <- c("tidyverse", "plyr", "lme4", "lmerTest", "car",
              "Hmisc", "effects", "emmeans", "sjPlot", "sjmisc", "sjlabelled", "devtools","rlang","colorspace")

# Install required packages. If not, install and load 
for (package in packages) {
  if (!package %in% installed.packages()) {
    install.packages(package, dependencies = TRUE)
  }
  if (!package %in% .packages()) {
    library(package, character.only = TRUE)}
}


# Packages info 
devtools::session_info()$packages %>% 
  dplyr::arrange(desc(date))


# packages
library(lme4) # (g)lmer
library(lattice) # dotplot
library(car) # Anova
library(MASS) # boxcox
library(multcomp) # glht
library(Rmisc) # summarySE
library(ggplot2)
library(emmeans)
library(lmerTest)
library(partR2)
library(dplyr)
library(MuMIn)
library(performance)
library(r2glmm)
library(corrplot)
library(MuMIn)
library(partR2)

d <- tibble(read.delim("C:/Users/Miguel/Desktop/MatrizYoung.txt", header = TRUE)) %>%
  mutate(
    error = ifelse(RT> 0 , 0, 1),
    RT = as.numeric(RT),
    Freq = as.numeric(Freq),
    AoA = as.numeric(AoA), 
    SemDAD = as.numeric(SemDAD), 
    logRT = log(RT),
    RT = as.numeric(RT)
  ) %>%
  mutate_if(is.character, as.factor)



## Observations, errors & outliers 
er_ou <- function (data) { # Function for counting errors & outliers 
  obs <- nrow(data)
  positive <- data %>% filter(RT >= 0) # RT >= 0
  errors <- data %>% filter(RT <= 0) %>% nrow() # Count errors
  p_errors <- round(errors/obs * 100, 2) # % errors
  d_trimmed <-  data %>% filter (RT >=0) %>% group_by() %>% 
    transform(zRT = scale(RT)) %>% filter(abs(zRT) <2.5) # Trimming global RT < abs(2.5sd) ### esto es nuevo con RT, no con logRT 
  outliers <- nrow(positive) -  nrow(d_trimmed) # Count outliers
  p_outliers <- round(outliers/obs * 100, 2)
  return(list(obs, errors, p_errors, outliers, p_outliers))
}

# Data info in a matrix
m <- matrix( unlist (er_ou(d)), nrow = 1, ncol = 5, byrow = T) 
colnames(m) <- c("n", "errors", "% errors", "outliers", "% outliers") # name cols
rownames(m) <- c("exp_1") # name rows 
(m) # Matrix with number of observations, errors, % errors, outliers, % outliers 

(y <- d %>%  
    group_by(subject) %>% 
    dplyr::summarise(err = mean(error)) %>% 
    filter(err > .4) %>% 
    arrange(desc(err)))
d <- subset(d, subject %nin% c("nbvc", "fipe"))


(y <- d %>%  
    group_by(item) %>% 
    dplyr::summarise(err = mean(error)) %>% 
    filter(err > .4) %>% 
    arrange(desc(err)))
d <- subset(d, item %nin% c(282,189))


## Trim data for RT analysis: eliminate error responses ##
d1_RT <- d %>% 
  filter (RT >250, RT<2000) %>% 
  group_by() %>% 
  transform(zlog = scale(logRT)) %>% 
  filter(abs(zlog) <2.5)


##Correlogram
vars <- c("RT", "AoA", "Freq", "SemDAD")
cor_mat <- cor(d1_RT[, vars],  use = "pairwise.complete.obs", method = "pearson")
corrplot(cor_mat,
         method = "color",
         type = "upper",                     
         col = colorRampPalette(
           c("darkred", "white", "darkblue")
         )(200),
         addCoef.col = "black",             
         number.cex = 0.9,
         number.digits = 2,                  
         tl.col = "black",
         tl.srt = 45,
         cl.lim = c(-1, 1),
         bg = "white")

###############################################
###### Linear mixed model - RT analysis ###### 
##############################################

# fit_1
fit_rt_1 <- lmer(RT~AoA+Freq+SemDAD+order+(1|subject) + (1|item), data=d1_RT, control=lmerControl(optimizer="bobyqa"), REML=F)


##RT transformation
(trans <- powerTransform(fit_rt_1)) 
str(trans, max.level=1)
print(trans$lambda)
summary(trans)
d1_RT$RT.trans <- bcPower(d1_RT$RT, lambda= trans$lambda)
hist(d1_RT$RT.trans, breaks=12); rug(d1_RT$RT.trans)


##Model with RT transformed

fit_rt_2 <- lmer(RT.trans~AoA+Freq+SemDAD+order+(1|subject) + (1|item), data=d1_RT, control=lmerControl(optimizer="bobyqa"), REML=F)
fit_rt_3 <- lmer(RT.trans~AoA+Freq+SemDAD+order+(1+SemDAD|subject) + (1|item), data=d1_RT, control=lmerControl(optimizer="bobyqa"), REML=F)
fit_rt_4 <- lmer(RT.trans~AoA+Freq+SemDAD+order+(1+AoA|subject) + (1|item), data=d1_RT, control=lmerControl(optimizer="bobyqa"), REML=F)
##It does not coverge
fit_rt_5 <- lmer(RT.trans~AoA+Freq+SemDAD+order+(1+Freq|subject) + (1|item), data=d1_RT, control=lmerControl(optimizer="bobyqa"), REML=F)

##Model comparison
anova (fit_rt_2,fit_rt_3,fit_rt_4)


## collinearity under control
vif (fit_rt_4)

# Output of the model
summary(fit_rt_4, corr=FALSE) 
anova(fit_rt_4, Type=3)


## analysis of errors. Warning. Variables centered.
fit_err_1 <- glmer(error~scale(AoA)+scale(Freq)+ scale(SemDAD)+order+(1|subject) + (1|item), data=d, family = binomial,control=glmerControl(optimizer="bobyqa"))

fit_err_2 <- glmer(error~scale(AoA)+scale(Freq)+ scale(SemDAD)+order+(1+AoA|subject) + (1|item), data=d, family = binomial,control=glmerControl(optimizer="bobyqa"))

##Model comparison, better with random slopes
anova (fit_err_1,fit_err_2)

# Output of the model
summary(fit_err_2, corr=FALSE) 
anova(fit_err_2, Type=3)
