6104640427 _Exam.R

user
2021-06-06

setwd("/Users/user/Desktop/Arm/EE435 R")
cat(rep("\n",50))

#install.packages("vars"
library(vars)

## Warning: package 'vars' was built under R version 4.0.5

## Loading required package: MASS

## Loading required package: strucchange

## Warning: package 'strucchange' was built under R version 4.0.5
## Loading required package: zoo

##
## Attaching package: 'zoo

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

## Loading required package: sandwich
## Loading required package: urca
## Loading required package: lmtest

#library (MTS)
library(quantmod)

## Loading required package: xts
## Loading required package: TTR

## Registered S3 method overwritten by 'quantmod’:
##  method from
##  as.zoo.data.frame zoo

library(fGarch)
## Warning: package 'fGarch' was built under R version 4.0.5

## Loading required package: timeDate



## Loading required package: timeSeries

#H#
## Attaching package: 'timeSeries'

## The following object is masked from ‘package:zoo':
#H#
#t time<-

## Loading required package: fBasics

#H#
## Attaching package: 'fBasics'

## The following object is masked from ‘package:TTR':
#H#
H#it volatility

library(quantmod)
library(fBasics)
library(sn)

## Loading required package: stats4

##
## Attaching package: 'sn

## The following object is masked from 'package:fBasics':
##
Hit vech

## The following object is masked from 'package:stats’:
H#it
#it sd

library(PerformanceAnalytics)

Hit
## Attaching package: 'PerformanceAnalytics’

## The following objects are masked from 'package:timeDate’:
Hit
## kurtosis, skewness

## The following object is masked from 'package:graphics’:
Hit
#it legend

library(car)
## Loading required package: carData

it
## Attaching package: 'car'



## The following object is masked from 'package:fBasics':
#H#
## densityPlot

library(tseries)
library(forecast)
library(fUnitRoots)

## Warning: package 'fUnitRoots' was built under R version 4.0.5

#H#
## Attaching package: 'fUnitRoots'

## The following objects are masked from 'package:urca’:

#H#
#it punitroot, qunitroot, unitrootTable
getSymbols (" IPDCONGD", "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.

## [1] "IPDCONGD"
dim(IPDCONGD)

## [1] 892 1
tail (IPDCONGD)

HH# IPDCONGD
## 2020-11-01 104.8970
## 2020-12-01 105.3158
## 2021-01-01 107.6347
## 2021-02-01 100.0964
## 2021-03-01 102.5666
## 2021-04-01 100.7979

getSymbols ("IPNCONGD", "FRED")
## [1] "IPNCONGD"

dim( IPNCONGD)

## [1] 892 1

tail (IPNCONGD)



## IPNCONGD
## 2020-11-01 96.4210
## 2020-12-01 99.0397
## 2021-01-01 98.8692
## 2021-02-01 97.7272
## 2021-03-01 97.9114
## 2021-04-01 99.0269

getSymbols (" IPBUSEQ", "FRED")
## [1] "IPBUSEQ"

dim(IPBUSEQ)

## [1] 892 1

tail (IPBUSEQ)

## IPBUSEQ
## 2020-11-01 91.1940
## 2020-12-01 91.5631
## 2021-01-01 93.3570
## 2021-02-01 91.4516
## 2021-03-01 94.1449
## 2021-04-01 94.1154

getSymbols ("IPMAT", "FRED")
## [1] "IPMAT"

dim(IPMAT)

## [1] 988 1

tail(IPMAT)

HH# IPMAT
## 2020-11-01 97.7184
## 2020-12-01 98.5967
## 2021-01-01 99.7727
## 2021-02-01 95.5421
## 2021-03-01 98.5340
## 2021-04-01 99.4635

IP -
cbind(as.numeric(IPDCONGD), as.numeric (IPNCONGD),as.numeric(IPBUSEQ), as.numeri
c(IPMAT[1:96]))

## Warning in cbind(as.numeric(IPDCONGD), as.numeric(IPNCONGD),

## as.numeric(IPBUSEQ), : number of rows of result is not a multiple of
vector

## length (arg 4)



dim(IP)
## [1] 892 4

colnames(IP) <- c("IPD","IPN","IPB","IPM")

IP
zt

log(IP)
diff(IP)*100

#library (MTS)
#VARorder(IP)

library(vars)
tdx = c(1:892)/12+1947
tdx1l = c(1:988)/12+1939

par ( c(2,2))
plot(tdx ,diff(log(IPDCONGD)), 'year', "IPD', 1)
plot(tdx ,diff(log(IPNCONGD)), 'year', "IPN', 1)
plot(tdx ,diff(log(IPBUSEQ)), 'year', "IPB', 1)
plot(tdxl ,diff(log(IPMAT)), 'year', "IPM', 1)
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varfit=VAR(zt,p=2)
summary (varfit)

##

## VAR Estimation Results:

## =========================

## Endogenous variables: IPD, IPN, IPB, IPM

## Deterministic variables: const

## Sample size: 889

## Log Likelihood: -7810.545

## Roots of the characteristic polynomial:

## 0.6124 0.4336 0.4063 0.4063 0.2519 0.2519 0.185 0.185
## Call:

## VAR(y = zt, p = 2)

##

H# ﬁ -2

## Estimation results for equation IPD:

## =============s=so=ssssssssssoss=s===

## IPD = IPD.11 + IPN.11 + IPB.11 + IPM.11 + IPD.12 + IPN.12 + IPB.12 +
IPM.12 + const

#H# SIS

Hit Estimate Std. Error t value Pr(>|t]|) IPDy T 043% + 0.45% T
## IPD.11 ©.1592888 ©0.0469596 3.392 0.000725 ***V COM“) (0”413
## IPN.11 ©0.2620278 ©0.1477685 1.773 0.076536 .

## IPB.11 -0.0010868 ©0.0909152 -0.012 0.990465 0.13% I?Dy.9
## IPM.11 ©.0017152 0.0129585 0.132 0.894727 C0.04%)

## IPD.12 -0.1381939 0.0468288 -2.951 0.003251 **V

## IPN.12 ©.2452490 0.1473544 1.664 0.096399 .

## IPB.12 -0.1565839 0.0908259 -1.724 0.085059 .

## IPM.12 -0.0007519 0.0129137 -0.058 0.953584

## const 0.1982092 0.1144743 1.731 0.083718 ./

#H ---

## Signif. codes: © '***' 9,001 '**' 9.01 '*' ©.05 '.' 0.1 ' ' 1

#H#

#H#

## Residual standard error: 3.219 on 880 degrees of freedom
## Multiple R-Squared: 0.06191, Adjusted R-squared: 0.05338
## F-statistic: 7.26 on 8 and 880 DF, p-value: 2.322e-09
Hit

Hit

## Estimation results for equation IPN:

= == == = = = S S S s s s s s S S SSS S SSSSSss====-

## IPN = IPD.11 + IPN.11 + IPB.11 + IPM.11 + IPD.12 + IPN.12 + IPB.12 +
IPM.12 + const

it

Hit Estimate Std. Error t value Pr(>|t])



##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
H##

IPD.
IPN.
IPB.
IPM.
IPD.
IPN.
IPB.
IPM.

11
11
11
11
12
12
12
12

const

Signif.

3.161e-02
-1.654e-01
1.322e-02
1.164e-03
7 .699e-04
-4.182e-02
-8.796e-06
-2.073e-03
1.819e-01

codes: ©

N WNWEREWNWER

.148e-02
.612e-02
.223e-02
.168e-03
.145e-02
.602e-02
.220e-02
.157e-03
.798e-02

"rxE' 9.001

2.754 0.0060
-4.578 5.36e-0
0.595 0.5520
0.367 0.7134
0.067 0.9463
-1.161 0.2460
0.000 0.9996
-0.657 0.5115
6.501 1.34e-1

Vg ! Ga. Eﬁ]_ [V

1 **¢

6 * %%/

9
9
9
3
8
4

0 ***/

0.05

N
WNE: 0.132 4 0.032 I9D,

(0.01-%} (‘0.011)

= 0.5 IPNL.y
(0-93p)

Residual standard error: 0.787 on 880 degrees of freedom
Multiple R-Squared: ©0.03292, Adjusted R-squared: 0.02413

F-statistic: 3.744 on 8 and 880 DF,

Estimation results for equation IPB:

IPB

IPM.12 + const

HH#
Hit
Hit
Hit
Hit
Hit
Hit
Hit
Hit
Hit
HH#
HH#
HH#
HH#
HH#
HH#
#Hit
#Hit
#Hit
#Hit
#Hit
#Hit
#it

#it
#it

IPD.
IPN.
IPB.
IPM.
IPD.
IPN.
IPB.
IPM.

11
11
11
11
12
12
12
12

const

Signif.

Estimate Std.

0.025337
0.073587
0.185487
-0.002311
-0.126909
0.058110
0.217536
0.003214
0.192802

codes: ©

OO OO

Error t

.024370
.076684
.047180
.006725
.024302
.076469
.047134
.006702
.059406

"RE%' 9.001

value Pr(>|t]|)
1.040 0.29877
0.960 0.33752
3.931 9.11e-05
-0.344 0.73114
-5.222 2.21e-07
0.760 0.44751
4.615 4.51e-06
0.480 0.63164
3.245 0.00122

Vokk Y Ea- Ea]- LV

®kk
.-~
sk

*% /

0.05

p-value: 0.0002532

IPD.11 + IPN.11 + IPB.11 + IPM.11 + IPD.12 + IPN.12 + IPB.12 +

"\
IPB&: 0.39%3 4+ 0.4%5 I%L—i

(o0sd)  (0.047)

—-0.\23 IPD{_'_,I + 0918 TPBy. o
(0.0%) (o o))

0.1 " ' 1

Residual standard error: 1.671 on 880 degrees of freedom
Multiple R-Squared: 0.09136, Adjusted R-squared: 0.0831

F-statistic: 11.06 on 8 and 880 DF,

Estimation results for equation IPM:

IPM = IPD.11 + IPN.11 + IPB.11 + IPM.11 + IPD.12 + IPN.12 + IPB.12 +
IPM.12 + const

## IPD.11
## IPN.11

## IPB.11
## IPM.11
## IPD.12
## IPN.12
## IPB.12
## IPM.12

## const
e

Estimate Std. Error t value Pr(>|t])

-0.253340
-0.448470

©.486339  0.236569
0.004424  9.033719

-0.107171 ©.121852

0.064195  0.383428
©.038803  ©0.236337

-0.048159  ©.033602

©.033270  9.297872

Q.
Q.

2.056
0.131
-0.880
0.167
0.164
-1.433
2.112

122193
384506

9.0401 *
0.8956
8.3794
0.8671
0.8696
9.1522
2.9111

-2.073 0.0384
-1.166 0.2438

A
T

*

p-value: 5.781e-15

s 00% - 0.1) ]‘_PD‘:_i
(0.298)  (9.\20)

(933?)



## IPB.11 ©0.486339 0.236569 2.056 0.0401 *
## IPM.11 ©.004424 0.033719 ©0.131 0.8956
## IPD.12 -0.107171 ©.121852 -0.880 0.3794
## IPN.12 ©0.064195 ©0.383428 0.167 0.8671
## IPB.12 ©0.038803 0.236337 0.164 0.8696
## IPM.12 -0.048159 0.033602 -1.433 0.1522
## const ©0.033270 0.297872 0.112 0.9111
HH# ---

## Signif. codes: © '***' 9,001 '**' @9.01 '*' 0.05 '.' 0.1
HH#

HH#

## Residual standard error: 8.377 on 880 degrees of freedom
## Multiple R-Squared: 0.01197, Adjusted R-squared: 0.002991
## F-statistic: 1.333 on 8 and 880 DF, p-value: 0.2232

#H#

##

##

## Covariance matrix of residuals:
## IPD IPN IPB IPM

## IPD 10.3649 0.8522 3.8672 0.3240
## IPN 0.8522 0.6194 0.4514 0.1593
## IPB 3.8672 0.4514 2.7913 0.7414
## IPM ©.3240 0.1593 0.7414 70.1789

H##
## Correlation matrix of residuals:
H## IPD IPN IPB IPM

## IPD 1.00000 0.33631 0.71897 0.01201
## IPN ©.33631 1.00000 0.34329 0.02415
## IPB 0.71897 0.34329 1.00000 0.05297
## IPM 0.01201 0.02415 0.05297 1.00000

varfit.prd <- predict(varfit, 15, 0.90)

impresp =irf(varfit)
plot(impresp)
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Aw)

fevd(varfit,

## $IPD

#H IPD
## [1,] 1.0000000 0
## [2,] 0.9964651 0
## [3,] 0.9916473 ©
## [4,] 0.9911782 ©
## [5,] 0.9909328 0
## [6,] 0.9909176 O
#Hit

## $IPN

i IPD
## [1,] 0.1131069 ©
## [2,] 0.1180915 ©
## [3,] 0.1180252 0
## [4,] 0.1184195 0
## [5,] 0.1184288 0
## [6,] 0.1184388 0
Hit

## $IPB

Hit IPD
## [1,] 0.5169170 0
## [2,] 0.5248171 0
## [3,] 0.5090126 0
## [4,] 0.5074718 0
## [5,] 0.5059643 0
## [6,] 0.5056978 0
Hit

## $IPM

## IPD
## [1,] 0.000144345
## [2,] 0.001873442
## [3,] 0.003226897
## [4,] 0.003278165
## [5,] 0.003439563
## [6,] 0.003448054

.8868931
.8813721
. 8808924
.8804724
. 8804609
. 8804505

879 ,

IPN

. 000000000
.003515788
.005543804
.005720795
.005873537
.005873036

IPN

OO0

IPN

.01161371
.01359103
.01616755
.01613368
.01607454
.01607784

0.0004561
0.0012956
0.0014095
0.0014090
0.0014094
0.0014147
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getSymbols('ETH-USD',src="yahoo")

## Warning: ETH-USD contains missing values. Some functions will not work if
## objects contain missing values in the middle of the series. Consider using
## na.omit(), na.approx(), na.fill(), etc to remove or replace them.

## [1] "ETH-USD"

par (mfcol=c(2,1))
rate = (CETH-USD [,6])
rate = diff(log(as.numeric(rate)))

ts.plot(rate)
ratel = na.omit(rate)
ts.plot(ratel)
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acf(ratel)

pacf(ratel)
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auto.arima(ratel)

## Series: ratel
## ARIMA(5,0,5) with non-zero mean

#H#

## Coefficients:

## arl ar2 ar3 ard ar5 mal ma2 ma3
## -0.1803 -0.3006 0.0280 -0.4563 -0.7101 0.2024 ©0.3518 -0.0498

## s.e. 0.1176 0.0785 0.0954 0.0837 0.1169 0.1254 0.0814 0.1019
## ma4 ma5 mean

HH# 0.4482 0.6228 0.0032
## s.e. 0.0849 0.1250 0.0014
#it

## sigma”2 estimated as 0.004607: log likelihood=2703.95
## AIC=-5383.91 AICc=-5383.76 BIC=-5315.98

ml <- arima(ratel, c(5,0,5))

## Warning in arima(ratel, order = c(5, 0, 5)): possible convergence problem:
optim
## gave code =1

acf(mi$residuals”2)
Box.test(ml$residuals”2, 10, "Ljung')

##t
## Box-Ljung test



#H#
## data: ml$residuals~2
## X-squared = 14.866, df

10, p-value = 0.137

summary (ml)

##

## Call:

## arima(x = ratel, order = c(5, 0, 5))

##

## Coefficients:

#H# arl ar2 ar3 ar4d ar5 mal ma2 ma3
H#it -0.1803 -0.3006 ©0.0280 -0.4563 -0.7101 0.2024 ©.3518 -0.0498
## s.e. 0.1176 ©.0785 ©0.0954 0.0837 0.1169 ©0.1254 0.0814 0.1019
it mad ma5 intercept

## 0.4482 0.6228 0.0032

## s.e. 0.0849 0.1250 0.0014

##

## sigma”2 estimated as 0.004583: 1log likelihood = 2703.95, aic = -5383.91
##

## Training set error measures:

H## ME RMSE MAE MPE MAPE MASE
## Training set 1.060009e-05 0.06769734 0.0421659 80.44417 201.5599 0.6935251
H## ACF1

## Training set -0.002804635



predict(ml,6)

## $pred

## Time Series:

## Start = 2124

## End = 2129

## Frequency =1

## [1] -9.015437331 0.001159058 ©0.031950677 ©.019867885 ©0.007028348
## [6] 0.012371424

##

## $se

## Time Series:

## Start = 2124

## End = 2129

## Frequency =1

## [1] ©.06769734 0.06771382 0.06778944 0.06783556 0.06784325 0.06807148

m2 <- garchFit(~garch(1,1), ratel, FALSE)

## Warning: Using formula(x) is deprecated when x is a character vector of
length > 1.
##  Consider formula(paste(x, collapse = " ")) instead.

summary (m2)

Hit

## Title:

## GARCH Modelling

Hit

## Call:

## garchFit(formula = ~garch(l, 1), data = ratel, trace = FALSE)
Hit

## Mean and Variance Equation:

## data ~ garch(1, 1)

## <environment: Ox000000001c6e6bf8>
## [data = ratel]

it

## Conditional Distribution:

## norm

it



##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
H##
H##
H##
H##
H##
H##
##
##
##
##
##
##
H##
H##
##
H##
H##
##

Coefficient(s):
mu omega alphal betal

0.00182168 ©0.00031083 0.22444426 ©.72912838
Std. Errors:

based on Hessian

Error Analysis:

Estimate Std. Error t value Pr(>|t]|)

mu 0.0018217 0.0011439 1.592 0.111
omega 0.0003108 0.0000524 5.931 3.00e-09 ***
alphal 0.2244443 0.0327325 6.857 7.04e-12 ***
betal ©0.7291284 ©.0303551 24.020 < 2e-16 ***
Signif. codes: © '"***' 9,001 '**' 9.01 '*' @0.05 '.'
Log Likelihood:

2937.329 normalized: 1.383574
Description:

Sun Jun 06 14:29:06 2021 by user: user
Standardised Residuals Tests:
Statistic p-Value

Jarque-Bera Test R Chi”r2 236591.4 ©
Shapiro-Wilk Test R W 0.8442512 ©
Ljung-Box Test R Q(10) 18.0503  ©0.05412109
Ljung-Box Test R Q(15) 22.24218 ©0.1016091
Ljung-Box Test R Q(20) 37.33219 0.01067344
Ljung-Box Test R*2 Q(10) ©0.1903174 0.9999999
Ljung-Box Test RA2 Q(15) ©.2903802 1
Ljung-Box Test RA2 Q(20) ©.3754667 1

LM Arch Test R TR"2 8.732661 0.7255792

Information Criterion Statistics:
AIC BIC SIC HQIC
-2.763381 -2.752715 -2.763388 -2.759476

Q.

1



predict(m2,6)

## meanForecast meanError standardDeviation
## 1 0.001821681 0.05765823 0.05765823
## 2 0.001821681 0.05899958 0.05899958
## 3 0.001821681 0.06025085 0.06025085
## 4 0.001821681 0.06142028 0.06142028
## 5 0.001821681 0.06251505 0.06251505
## 6 0.001821681 0.06354142 0.06354142
m3 <- garchFit(~arma(5,5)+garch(1,1), ratel, FALSE)

## Warning in arima(.series$x, order =
include.mean):
## possible convergence problem: optim gave code = 1

c(u, @, v), include.mean =

## Warning: Using formula(x) is deprecated when x is a character vector of
length > 1.

##  Consider formula(paste(x, collapse = " ")) instead.

summary (m3)

H#it
H#it
H#it
H#it
## Call:

## garchFit(formula =
FALSE)

Hit

## Mean and Variance Equation:

## data ~ arma(5, 5) + garch(1, 1)
## <environment: Ox000000001el6b8d0>

Title:
GARCH Modelling

~arma(5, 5) + garch(1, 1), data = ratel, trace =

## [data = ratel]

##

## Conditional Distribution:

## norm

##

## Coefficient(s):

## mu arl ar2 ar3 ard
arbs

## 0.00440964 -0.23424935 -0.07998447 0.11238981 -0.37851164 -
0.34767937

## mal ma2 ma3 ma4 ma5
omega

## 0.25614780 0.11708857 -0.12106321 0.41241581 0.36292308



0.00028252

#it alphal betal
## 0.18481453 0.75315762
#H#

## Std. Errors:
## based on Hessian

##

## Error Analysis:

#H# Estimate Std. Error t value Pr(>|t])

## mu 4.410e-03 2.212e-03 1.994 0.046161 *
## arl -2.342e-01 6.368e-02 -3.678 0.000235 ***
## ar2 -7.998e-02 1.146e-01 -0.698 0.485306

## ar3 1.124e-01 6.677e-02 1.683 0.092337 .
## ard -3.785e-01 6.493e-02 -5.830 5.55e-09 ***
## ar5 -3.477e-01 6.104e-02 -5.696 1.23e-08 ***
## mal 2.561e-01 6.920e-02 3.702 0.000214 ***
## ma2 1.171e-01 1.101e-01 1.063 0.287652

## ma3 -1.211e-01 6.897e-02 -1.755 0.079220 .
## mad 4.124e-01 5.678e-02 7.263 3.78e-13 ***
## ma5 3.629e-01 5.586e-02 6.497 8.21e-11 ***
## omega 2.825e-04 5.128e-05 5.510 3.60e-08 ***
## alphal 1.848e-01 2.466e-02 7.495 6.62e-14 ***
## betal 7.532e-01 2.974e-02 25.328 < 2e-16 ***
#H ---

## Signif. codes: © '***' 9,001 '**' 9.01 '*' @.05 '.' 0.1
##

## Log Likelihood:

## 3144.441 normalized: 1.481131

#it

## Description:

## Sun Jun 06 14:29:09 2021 by user: user

#H#

#H#

## Standardised Residuals Tests:

H#it Statistic p-Value

## Jarque-Bera Test R Chi~2 2819.519 0

## Shapiro-Wilk Test R W 0.941982 ©

## Ljung-Box Test R Q(10) 20.78912 0.02261297
## Ljung-Box Test R Q(15) 27.4493 0.02528179 ﬁ
## Ljung-Box Test R Q(20) 42.46562 ©.002403851
## Ljung-Box Test R"2 Q(10) 8.994997 0.5325784

## Ljung-Box Test RA2 Q(15) 11.43751 ©.7210084 Y /
## Ljung-Box Test R"2 Q(20) 14.91342 0.7813399

#t# LM Arch Test R TR™2 9.051904 0.6984909

H#

## Information Criterion Statistics:

#HH AIC BIC SIC HQIC

## -2.949073 -2.911744 -2.949159 -2.935408

#IVI1171777777777777777777777777777777777777777777777777777#%
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getSymbols (" CLVMNACSCAB1GQUK",
## [1] "CLVMNACSCAB1GQUK"
dim(CLVMNACSCAB1GQUK)

## [1] 183 1

tail (CLVMNACSCAB1GQUK)

## CLVMNACSCAB1GQUK
## 2019-04-01 470665 .5
## 2019-07-01 473006.0
## 2019-10-01 473087.6
## 2020-01-01 458804 .7
## 2020-04-01 372766.5
## 2020-07-01 432422.1

getSymbols ("NAEXKP@2CAQ189S" ,
## [1] "NAEXKP@2CAQ189S"
dim(NAEXKP@2CAQ189S)

## [1] 160 1

tail (NAEXKP@2CAQ189S)

Hit NAEXKPO2CAQ189S
## 2019-07-01 304775250000
## 2019-10-01 306277750000
## 2020-01-01 300805500000
## 2020-04-01 258382750000
## 2020-07-01 291737500000
## 2020-10-01 291772000000

getSymbols("GDPC1", "FRED")
## [1] "GDPC1"

dim(GDPC1)

## [1] 297 1

tail(GDPC1)

#it GDPC1
## 2019-10-01 19253.96
## 2020-01-01 19010.85
## 2020-04-01 17302.51
## 2020-07-01 18596.52

"FRED")

"FRED")



## 2020-10-01 18794.43
## 2021-01-01 19088.06

Z =

cbind(as.numeric(CLVMNACSCAB1GQUK[1:146]),as.numeric (NAEXKPO2CAQ189S[1:146]),
as.numeric(GDPC1[1:146]))

dim(z)
## [1] 146 3
colnames(z) <- c("UK","CA","US™)

zt
zt

log(z)
diff(zt) * 100

#Llibrary (MTS)
#VARorder(zt)

varfit=VAR(zt,p-4)
summary (varfit)

#it

## VAR Estimation Results:

## =========================

## Endogenous variables: UK, CA, US

## Deterministic variables: const

## Sample size: 141

## Log Likelihood: -476.777

## Roots of the characteristic polynomial:

## 0.776 0.776 0.774 0.774 0.6641 0.6641 0.6157 0.5831 0.5831 0.2969 0.2969
0.1111

## Call:

## VAR(y = zt, p = 4)

Hit

Hit

## Estimation results for equation UK:

## =======s===========================

## UK = UK.11 + CA.11 + US.11 + UK.12 + CA.12 + US.12 + UK.13 + CA.13 + US.13
+ UK.14 + CA.14 + US.14 + const

H# 34

Hit Estimate Std. Error t value Pr(>|t]) g = 0291 +0.286 Uty .y + 0.1 O, .
## UK.11 o.11467 0.08614 1.331 0.18549 (o.ISS) (0.086) (0.080)
## CA.11 -0.14947 0.11496 -1.300 0.19585

## US.11 0.02942 0.06196 0.475 0.63578

## UK.12 0.28607 0.08598 3.327 0.00115 **

## CA.12 -0.02873 0.11273 -0.255 0.79925

## US.12 0.10282 0.06369 1.615 ©0.10887

## UK.13 0.18134 0.08580 2.113 ©0.03651 *



## CA.13 -0.00527 0.11030 -0.048 0.96197

## US.13 0.01480 0.06387 0.232 0.81715

## UK.14 -0.09810 0.08275 -1.185 0.23802

## CA.14 0.12120 0.11255 1.077 0.28355

## US.14 -0.10053 0.06249 -1.609 0.11016

## const 0.29054 0.15626 1.859 0.06528 .

HH# ---

## Signif. codes: @ "***' @.@01 '**' 9.01 '*' ©.05 '.' 0.1 ' ' 1
#i#t

#it

## Residual standard error: 0.7843 on 128 degrees of freedom

## Multiple R-Squared: 0.2098, Adjusted R-squared: 0.1358

## F-statistic: 2.833 on 12 and 128 DF, p-value: 0.001779

#H#

#H#

## Estimation results for equation CA:

## ===================================

## CA = UK.11 + CA.11 + US.11 + UK.12 + CA.12 + US.12 + UK.13 + CA.13 + US.13
+ UK.14 + CA.14 + US.14 + const

##

Hit Estimate Std. Error t value Pr(>|t]) Eh, : onta + 0.0 LA, 4028 Cay
## UK.11 -0.02850  ©.06245 -0.456 0.648861 (o-w3)  (o0%D) O
## CA.11 0.13664 0.08335 1.639 0.103581

## US.11 0.02213 0.04492 0.493 0.623108 ~0.245  CAp-u

## UK.12 0.07197 0.06234 1.155 0.250438 (0-082)

## CA.12 0.17731 0.08173 2.169 0.031905 *

## US.12 -0.01578 0.04617 -0.342 0.733170

## UK.13 -0.02827 0.06221 -0.454 0.650339

## CA.13 0.22757 0.07997 2.846 0.005162 **

## US.13 0.06305 0.04631 1.362 0.175723

## UK.14 -0.03952 0.06000 -0.659 0.511226

## CA.14 -0.24465 0.08160 -2.998 0.003263 **

## US.14 0.04169 0.04531 0.920 0.359178

## const 0.41917 0.11329 3.700 0.000319 ***

#H ---

## Signif. codes: © '***' 9,001 '**' 9.01 '*' ©.05 '.' 0.1 ' ' 1

#H#

#H#

## Residual standard error: 0.5686 on 128 degrees of freedom
## Multiple R-Squared: 0.2018, Adjusted R-squared: 0.127

## F-statistic: 2.697 on 12 and 128 DF, p-value: 0.002838
Hit

Hit

## Estimation results for equation US:

= == == = = = S S S S s s s S SSSSS S SSSSSs—====

## US = UK.11 + CA.11 + US.11 + UK.12 + CA.12 + US.12 + UK.13 + CA.13 + US.13
+ UK.14 + CA.14 + US.14 + const

it

Hit Estimate Std. Error t value Pr(>|t])

## UK.11 1.165e-01 1.200e-01 ©.971 0.333546



## CA.11 2.241e-01 1.601e-01 1.399 0.164101

## US.11 2.982e-01 8.631e-02  3.456 0.000746 ***

## UK.12 -4.423e-05 1.198e-01 ©0.000 0.999706 ~

## CA.12 1.522e-01 1.570e-01 ©.969 ©.334254 US: 035 + Oﬂ:; ushﬂ;‘°jijAeﬂ+
## US.12 1.095e-01 8.871e-02 1.234 0.219438 (0%  (°0%) (0083)
## UK.13 -6.677e-03 1.195e-01 -0.056 0.955535

## CA.13 -1.430e-01 1.536e-01 -0.931 0.353680

## US.13 -1.440e-01 8.897e-02 -1.618 0.108038

## UK.14 -3.404e-02 1.153e-01 -0.295 0.768236

## CA.14 3.452e-01 1.568e-01 2.202 0.029445 *

## US.14 -1.311e-01 8.705e-02 -1.506 0.134466

## const 3.148e-01 2.177e-01 1.446 ©.150557

Y oo

## Signif. codes: @ '***' 9,901 '**' 9,01 '*' 9.05 '.' 0.1 ' ' 1

##

##

## Residual standard error: 1.092 on 128 degrees of freedom
## Multiple R-Squared: 0.2139, Adjusted R-squared: 0.1402
## F-statistic: 2.902 on 12 and 128 DF, p-value: 0.001397

##

##

##

## Covariance matrix of residuals:
## UK CA us

## UK 0.61509 -0.01565 -0.05452
## CA -0.01565 0.32332 0.08217
## US -0.05452 0.08217 1.19352

i
## Correlation matrix of residuals:
i UK CA us

## UK 1.00000 -0.0351 -0.06363
## CA -0.03510 1.0000 0.13228
## US -0.06363 0.1323 1.00000

varfit.prd <- predict(varfit, 15, 0.90)

impresp =irf(varfit)
plot(impresp)
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fevd(varfit,

## $UK
#it

Orthogonal Impulse Response from CA

- ————

95 % Bootstrap Cl, 100 runs
6)

UK CA us

## [1,] 1.0000000 0.000000000 ©.000000000
## [2,] 0.9880596 0.010337894 0.001602546
## [3,] 0.9679870 0.009774461 ©.022238533
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#it [4,] ©.9607749 0.009926559 0©.029298515

## [5,] ©0.9578106 0.010576783 0.031612620

## [6,] ©.9580616 0.010500346 0.031438044

##

## $CA

## UK CA us

## [1,] 0.001231813 0.9987682 0.000000000

## [2,] ©0.003342759 0.9949290 0.001728261

## [3,] 0.010177347 0.9880088 0.001813843

## [4,] 0.011664672 ©.9737453 0.014590033

## [5,] ©.012052980 0.9572492 0.030697853

## [6,] ©.012543535 0.9524844 0.034972061

##

## $US

#H# UK CA us

## [1,] ©.004048800 0.01693180 0.9790194

## [2,] ©.006918754 0.03684019 0.9562411

## [3,] ©.006676604 0.05335640 0.9399670

## [4,] 0.008661201 0.05319655 0.9381422

## [5,] ©.008325875 0.08100256 0.9106716

## [6,] ©.008724282 0.08177757 0.9094981

zt <- as.data.frame(zt) ‘3.3 ) To chech Coin\eamh..- ve reed do ched. €ath vavicke(s)
T vhelner  is I(o) or I(Y)

S _ iigi 0s we gt e diff (Log Cdok)) olready

c = zt$us bhen they ave civeudy ® P 1C4)

ml = adfTest(a , 3, c("ct"), NULL , NULL)

## Warning in adfTest(a, lag = 3, type = c("ct"), title = NULL, description =

## NULL): p-value smaller than printed p-value

‘o 0l ‘fﬁ\"ﬂ\
mi@test$p.value R D) fale oy e e

fo the data.
## 00
## 0.01 ob ™~ I03)
oc
m2 = adfTest(b , 3, c("ct"), NULL , NULL)
## Warning in adfTest(b, lag = 3, type = c("ct"), title = NULL, description =

## NULL): p-value smaller than printed p-value

m2@test$p.value .2 We do ot have unit soot now ¥

ond e data are ol vow S\nkmay_.

##

## 0.01

m3 = adfTest(c , 3, c("ct"), NULL , NULL)

## Warning in adfTest(c, lag = 3, type = c("ct"), title = NULL, description =

## NULL): p-value smaller than printed p-value



m3@test$p.value

##
##

0.01

fit <- 1lm(a~b+c)
summary (fit)

##
##
##
##
##
##
##
##
##
##
##
##
##
H##
H##
H##
H##
H##
H##

Call:
Im(formula = a ~ b + c) #AA

Residuals:
Min 1Q Median 3Q Max
-2.7483 -0.3624 ©0.0823 0.4489 3.7579

Coefficients:

Estimate Std. Error t value Pr(>|t]|)
(Intercept) ©.58521 0.11385 5.140 8.93e-07 ***
b -0.07173 0.11286 -0.636 0.526
C 0.02590 0.06183 0.419 0.676

Signif. codes: © '***' 9,001 '**' @.01 '*' 0.05 '.' 0.1 ' ' 1

Residual standard error: 0.8654 on 142 degrees of freedom
Multiple R-squared: ©0.003745, Adjusted R-squared: -0.01029
F-statistic: ©.2669 on 2 and 142 DF, p-value: 0.7661

error = residuals(fit)

lm4’= adfTest (error, 3, c("ct"), NULL |,

## Warning in adfTest(error, lag = 3, type = c("ct"), title = NULL,
description =

## NULL): p-value smaller than printed p-value

m4@test$p.value

i

‘## 0.01 l now We Caa vejed Ho o Now the moddl is coreeded. .
a.L.1 = Lag(a,k=1)

b.L.1 = Lag(b,k=1)

c.L.1 = Lag(c,k=1)

error.L.1=Lag(error,k=1)
fit <- 1lm(a~a.L.1l4b.L.1+c.L.1 + error.L.1)
summary (fit)

#it
#it
#it
#it

Call:
Im(formula = a ~ a.L.1 + b.L.1 + c.L.1 + error.L.1)

qﬁet wvialke the P(HQ;L ™odal + ofler a\\ dale e sH:ma_‘
e CO\'f\kamhov\ Wil ke coinlegmledt (os v =001 vieee ¢ 0.0)

NULL)



## Residuals:

## Min 1Q Median 3Q Max

## -3.7108 -0.3201 0.0205 0.3926 4.0134

##

## Coefficients: (1 not defined because of singularities)
Hit Estimate Std. Error t value Pr(>|t])

## (Intercept) 0.48194 0.11712 4.115 6.58e-05 ***
## a.L.1 0.22925 0.07934 2.889 0.00447 **

## b.L.1 -0.15054 0.10699 -1.407 0.16163

## c.L.1 0.07573 0.05870 1.290 0.19914

## error.L.1 NA NA NA NA

##H ---

## Signif. codes: © '***' 9,001 '**' @9.01 '*' @.05 '.' 0.1 ' ' 1
##

## Residual standard error: 0.8173 on 140 degrees of freedom

## (1 observation deleted due to missingness)

## Multiple R-squared: ©0.08127, Adjusted R-squared: ©0.06158
## F-statistic: 4.128 on 3 and 140 DF, p-value: 0.007703
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