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#EE435 Wasin Siwasarit Assignment2
setwd("/Users/wasin_siwasarit/Desktop/EE435")
cat(rep("\n",50))  #clear R Console

da=read.table("q-gdpmc1.txt",header=T)
head(da)

##   year month day     gdp
## 1 1947     1   1 1770691
## 2 1947     4   1 1767976
## 3 1947     7   1 1766523
## 4 1947    10   1 1793310
## 5 1948     1   1 1821809
## 6 1948     4   1 1855345

gdp=log(da$gdp)

gdprate=diff(gdp)

ts.plot(gdp,ylab="xt")
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ts.plot(gdprate,ylab="xt")
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m1=ar(gdprate,method="mle")
m1

## 
## Call:
## ar(x = gdprate, method = "mle")
## 
## Coefficients:
##       1        2        3  
##  0.3475   0.1283  -0.1121  
## 
## Order selected 3  sigma^2 estimated as  8.17e-05

m2=arima(gdprate,order=c(3,0,0)) #  <== AR(3) model is selected 
m2

## 
## Call:
## arima(x = gdprate, order = c(3, 0, 0))
## 
## Coefficients:
##          ar1     ar2      ar3  intercept
##       0.3476  0.1282  -0.1122     0.0077
## s.e.  0.0612  0.0644   0.0613     0.0009
## 
## sigma^2 estimated as 8.17e-05:  log likelihood = 864.45,  aic = -1718.9

tsdiag(m2,gof=20)
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p1=c(1,-m2$coef[1:3])
p1

##                   ar1        ar2        ar3 
##  1.0000000 -0.3476309 -0.1282098  0.1121601

roots=polyroot(p1)
Mod(roots)

## [1] 2.025805 2.172531 2.025805

p2=predict(m2,8) 

names(p2)

## [1] "pred" "se"

p2$pred-1.96*p2$se # <== lower bound of 95% intervals
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## Time Series:
## Start = 264 
## End = 271 
## Frequency = 1 
## [1] -0.01183604 -0.01252798 -0.01153506 -0.01152362 -0.01136471 -0.01148177
## [7] -0.01150285 -0.01154238

p2$pred+1.96*p2$se # <== upper bound of 95% intervals

## Time Series:
## Start = 264 
## End = 271 
## Frequency = 1 
## [1] 0.02359671 0.02498469 0.02700164 0.02701896 0.02717787 0.02707152
## [7] 0.02705246 0.02701374

#### Problem 3 ####
m3=arima(gdprate,order=c(1,0,0))
m3

## 
## Call:
## arima(x = gdprate, order = c(1, 0, 0))
## 
## Coefficients:
##          ar1  intercept
##       0.3705     0.0077
## s.e.  0.0572     0.0009
## 
## sigma^2 estimated as 8.344e-05:  log likelihood = 861.71,  aic = -1717.43

tsdiag(m3,gof=20)
dim(da)

## [1] 264   4

source("/Users/wasin_siwasarit/Desktop/backtest.R")

## 263-20  <== find the first forecast origin
backtest(m2,gdprate,243,1)

## [1] "RMSE of out-of-sample forecasts"
## [1] 0.008160635
## [1] "Mean absolute error of out-of-sample forecasts"
## [1] 0.005301588
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backtest(m3,gdprate,243,1)

## [1] "RMSE of out-of-sample forecasts"
## [1] 0.008126095
## [1] "Mean absolute error of out-of-sample forecasts"
## [1] 0.005362249

###Question3############################
require(quantmod)

## Loading required package: quantmod

## Warning: package 'quantmod' was built under R version 3.4.4

## Loading required package: xts

## Loading required package: zoo

## Warning: package 'zoo' was built under R version 3.4.4

## 
## Attaching package: 'zoo'

## The following objects are masked from 'package:base':
## 
##     as.Date, as.Date.numeric

## Loading required package: TTR

## Version 0.4-0 included new data defaults. See ?getSymbols.
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getSymbols('GOLDAMGBD228NLBM', src='FRED')

## 'getSymbols' currently uses auto.assign=TRUE by default, but will
## use auto.assign=FALSE in 0.5-0. You will still be able to use
## 'loadSymbols' to automatically load data. getOption("getSymbols.env")
## and getOption("getSymbols.auto.assign") will still be checked for
## alternate defaults.
## 
## This message is shown once per session and may be disabled by setting 
## options("getSymbols.warning4.0"=FALSE). See ?getSymbols for details.

## Warning in strptime(xx, f <- "%Y-%m-%d", tz = "GMT"): unknown timezone
## 'zone/tz/2018i.1.0/zoneinfo/Asia/Bangkok'

## [1] "GOLDAMGBD228NLBM"
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GOLD <- GOLDAMGBD228NLBM[6982:12784]
idx <- c(1:nrow(GOLD))[is.na(GOLD)]
GOLD <- GOLD[-idx]
xt <- log(as.numeric(GOLD))
rt <- 100*diff(xt)

par(mfcol=c(2,1))
ts.plot(xt,ylab="xt")
ts.plot(rt,ylab="rt")

Box.test(rt,lag=12,type="Ljung")

## 
##  Box-Ljung test
## 
## data:  rt
## X-squared = 44.989, df = 12, p-value = 1.035e-05

ar(rt,method="mle",order.max=20)
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## 
## Call:
## ar(x = rt, order.max = 20, method = "mle")
## 
## Coefficients:
##       1        2        3        4        5        6        7        8  
## -0.0437   0.0057   0.0139   0.0019   0.0376  -0.0078  -0.0449   0.0206  
##       9       10       11       12       13       14  
##  0.0106  -0.0225  -0.0214  -0.0240  -0.0152   0.0226  
## 
## Order selected 14  sigma^2 estimated as  1.154

m1 <- arima(rt,order=c(14,0,0))
m1

## 
## Call:
## arima(x = rt, order = c(14, 0, 0))
## 
## Coefficients:
##           ar1     ar2     ar3     ar4     ar5      ar6      ar7     ar8
##       -0.0437  0.0057  0.0139  0.0019  0.0376  -0.0078  -0.0449  0.0206
## s.e.   0.0133  0.0133  0.0133  0.0133  0.0133   0.0133   0.0133  0.0133
##          ar9     ar10     ar11     ar12     ar13    ar14  intercept
##       0.0106  -0.0224  -0.0214  -0.0240  -0.0152  0.0226     0.0211
## s.e.  0.0133   0.0133   0.0133   0.0133   0.0133  0.0133     0.0134
## 
## sigma^2 estimated as 1.154:  log likelihood = -8381.14,  aic = 16794.28

c2 <- c(NA,0,0,0,NA,0,NA,0,0,NA,0,0,0,NA)
m1a <- arima(rt,order=c(14,0,0),fixed=c2,include.mean=F)

## Warning in arima(rt, order = c(14, 0, 0), fixed = c2, include.mean = F):
## some AR parameters were fixed: setting transform.pars = FALSE

m1a
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## 
## Call:
## arima(x = rt, order = c(14, 0, 0), include.mean = F, fixed = c2)
## 
## Coefficients:
##           ar1  ar2  ar3  ar4     ar5  ar6      ar7  ar8  ar9     ar10
##       -0.0432    0    0    0  0.0396    0  -0.0456    0    0  -0.0224
## s.e.   0.0133    0    0    0  0.0133    0   0.0133    0    0   0.0133
##       ar11  ar12  ar13    ar14
##          0     0     0  0.0228
## s.e.     0     0     0  0.0133
## 
## sigma^2 estimated as 1.157:  log likelihood = -8387.84,  aic = 16787.68

tsdiag(m1a,gof=20)

pm1 <- predict(m1a,4)
pm1
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## $pred
## Time Series:
## Start = 5623 
## End = 5626 
## Frequency = 1 
## [1] -0.041556505  0.020279511  0.002397155 -0.030992681
## 
## $se
## Time Series:
## Start = 5623 
## End = 5626 
## Frequency = 1 
## [1] 1.075758 1.076759 1.076761 1.076761
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