
#  install.packages("aTSA")
  library(aTSA)
  library(forecast)

  set.seed(1244)

  Xt <-   arima.sim(n = 200, list(ar = c(0.999), sd = 1))
 
  ts.plot(Xt)
  abline( h=  mean( Xt )  , col=2, lwd=3  )

  ar(Xt, FALSE, 2) 


 (fit1 <- arima(Xt, c(25, 0, 0),include.mean	= F))

  ts.plot(Xt)
  lines(fitted.values(fit1), col=2, lwd=2)

fitted.values(fit1)

 fit2 <-  ar(Xt, FALSE, 2) 
(predict(fit2, n.ahead = 5))

(-2 * -136.77) + 2*(3)





# save a numeric vector containing 72 monthly observations
# from Jan 2009 to Dec 2014 as a time series object
myts <- USAccDeaths
# subset the time series (June 1977 to December 1978)
myts2 <- window(myts, start=c(1973, 1), end=c(1978, 12))

# plot series
plot(myts)


fit <- stl(myts, s.window="period")
plot(fit)

# additional plots
monthplot(myts)
library(forecast)
seasonplot(myts)


# predictive accuracy
library(forecast)
accuracy(fit1 )

# predict next three future values
library(forecast)
forecast(fit, 3)
plot(forecast(fit, 3))







### NOT COVERED

# simple exponential - models level
fit <- HoltWinters(myts, beta=FALSE, gamma=FALSE)
# double exponential - models level and trend
fit <- HoltWinters(myts, gamma=FALSE)
# triple exponential - models level, trend, and seasonal components
fit <- HoltWinters(myts)



NON LINEAR REGRESSION

# Transform data
log_y <- log(y)
log_x <- log(x)

# Fit power regression model
model <- lm(log_y ~ log_x)


summary(model)

fitted_values <- predict(model, newdata = data.frame(x = x),
                        interval = "prediction",
                        level = 0.95)
# Add fitted model to scatterplot
plot(x, y)
lines(x, exp(fitted_values[, 1]), col = "red")


plot(x, y)
lines(x, exp(fitted_values[, 1]), col = "red")
# Add prediction intervals to scatterplot
lines(x, exp(fitted_values[, 2]), col = "blue", lty = 2)
lines(x, exp(fitted_values[, 3]), col = "blue", lty = 2)

























