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library(dplyr)
library(pwr)

set.seed(4)

#Set up
n <- 1000
a <- rnorm(n, 0, 1) 
w <- rbinom(n, 1, 0.3) 
y_e <- runif(n)
y <-  0.1*a - 0.2*w - 0.1*a*w + y_e
df <- data.frame(a, w, y)

#Empty lists for loops
samples <- c()
models_full <- c()
models_w_1 <- c()
models_w_0 <- c()

#Loop to create models
for(i in 1:10){
  samples[[i]] <- sample_n(df, 100)
  models_full[[i]] <- lm(y~a+w, data =samples[[i]])
  models_w_1[[i]] <- lm(y~a, data = samples[[i]] %>% filter(w == 1))
  models_w_0[[i]] <- lm(y~a, data = samples[[i]] %>% filter(w == 0))
}

#Loops to print out results
for(i in 1:10){
  print(i)
  print(summary(models_full[[i]]))$coefficients
  print(confint(models_full[[i]]))
}
for(i in 1:10){
  print(i)
  print(summary(models_w_1[[i]]))$coefficients
  print(confint(models_w_1[[i]]))
  
}
for(i in 1:10){
  print(i)
  print(summary(models_w_0[[i]]))$coefficients
  print(confint(models_w_0[[i]]))
}

df$y <-  0*a - 0*w + y_e
#Rep 1000 times
results <- c()
coef_a <- c()
pvalues <- c()
for(i in 1:1000){
  sample <- sample_n(df, 100)
  model <- lm(y~a+w, data =sample)
  results[[i]] <- summary(model)$coefficients
  coef_a[[i]] <- results[[i]][2,1]
  pvalues[[i]] <- results[[i]][2,4]
}
coef_a <- data.frame(coef_a)
pvalues <- data.frame(pvalues)
library(ggplot2)
ggplot(coef_a, aes(x = coef_a)) + geom_histogram()
ggplot(pvalues, aes(x = pvalues)) + geom_histogram()


####POWER######
poweralt <- replicate(1000,{
  n <- 50
  y <- rnorm(n, 0.02, 1)
  x <- rnorm(n, 0.12, 1)
  lmcoefs <- summary(lm(y ~ x))$coefficients
  p.val <- lmcoefs[2,4]
}
)
mean(ifelse(poweralt <0.05, 1, 0))
power.t.test(n = 50, delta = 0.1, sd = 1)

poweralt <- replicate(1000,{
  n <- 50
  y <- rnorm(n, 0.02, 2)
  x <- rnorm(n, 0.12, 2)
  lmcoefs <- summary(lm(y ~ x))$coefficients
  p.val <- lmcoefs[2,4]
}
)
mean(ifelse(poweralt <0.05, 1, 0))
power.t.test(n = 50, delta = 0.1, sd = 2)

poweralt <- replicate(1000,{
  n <- 250
  y <- rnorm(n, 0.3, 1)
  x <- rnorm(n, 0.3, 1)
  p.val <-   t.test(y,x)$p.value
  #lmcoefs <- summary(lm(y ~ x))$coefficients
  #p.val <- lmcoefs[2,4]
}
)
mean(ifelse(poweralt <0.05, 1, 0))

power.t.test(n = 250, delta = 0, sd = 1)


