
R script

# CZ & D −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−

#Nacteni dat

data CZ <− read . csv ( ”˜/Documents/OneDrive/Skola/

Diplomka/data qut e r l y CZ. csv ” )

data D <− read . csv ( ”˜/Documents/OneDrive/Skola/

Diplomka/data qut e r l y D. csv ” )

#Rozde len i da ta se tu

data I CZ <− data CZ$I cz

data U CZ <− data CZ$U cz

data I D <− data D$I d

data U D <− data D$U d

### Prevod na TS

Data cas <− seq ( as . Date ( ”1993/01/01” ) , as . Date ( ”2016/12/31” ) ,

by = ” quarte r ” )

# In f l a t i o n CZ

I cz <− ts (data I CZ, frequency = 4 , start = c (1993) )
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plot I CZ <− cbind (Data cas , I cz )

p <− plot l y (data = as . data . frame (plot I CZ) , x = as . Date (Data cas ) ,

y = I cz , type = ’ s c a t t e r ’ , mode = ’ l i n e s ’ ) %>%

layout ( xax i s = l i s t ( t i t l e = ”Cas” ) , yax i s =

l i s t ( t i t l e =”Mira I n f l a c e ” ) )

p

# In f l a t i o n D

I d <− ts (data I D, frequency = 4 , start = c (1993) )

plot I D <− cbind (Data cas , I d)

f <− plot l y (data = as . data . frame (plot I D) , x = as . Date (Data cas ) ,

y = I d , type = ’ s c a t t e r ’ , mode = ’ l i n e s ’ ) %>%

layout ( xax i s = l i s t ( t i t l e = ”Cas” ) , yax i s =

l i s t ( t i t l e =”Mira I n f l a c e ” ) )

f

# Unemployment CZ

U cz <− ts (data U CZ, frequency = 4 , start = c (1993) )

plot U CZ <− cbind (Data cas ,U cz )

d <− plot l y (data = as . data . frame (plot U CZ) , x = as . Date (Data cas ) ,

y = U cz , type = ’ s c a t t e r ’ , mode = ’ l i n e s ’ ) %>%

layout ( xax i s = l i s t ( t i t l e = ”Cas” ) , yax i s = l i s t ( t i t l e =”Mira Nezamestnanosti ” ) )

d

U cz d <− decompose (U cz )

plot (U cz d$ s ea sona l )

U cz <− U cz − U cz d$ s ea sona l
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plot U CZ <− cbind (Data cas ,U cz )

d <− plot l y (data = as . data . frame (plot U CZ) , x = as . Date (Data cas ) ,

y = U cz , type = ’ s c a t t e r ’ , mode = ’ l i n e s ’ ) %>%

layout ( xax i s = l i s t ( t i t l e = ”Cas” ) , yax i s = l i s t ( t i t l e =”Mira Nezamestnanosti ” ) )

d

# Unemployment D

U d <− ts (data U D, frequency = 4 , start = c (1993) )

s <− plot l y (data = as . data . frame (U d ) , x = as . Date (Data cas ) ,

y = U d , type = ’ s c a t t e r ’ , mode = ’ l i n e s ’ ) %>%

layout ( xax i s = l i s t ( t i t l e = ”Cas” ) , yax i s = l i s t ( t i t l e =”Mira Nezamestnanosti ” ) )

s

U d d <− decompose (U d)

plot (U d d$ s ea sona l )

U d <− U d − U d d$ s ea sona l

plot U D <− cbind (Data cas ,U d)

s <− plot l y (data = as . data . frame (plot U D) , x = as . Date (Data cas ) ,

y = U d , type = ’ s c a t t e r ’ , mode = ’ l i n e s ’ ) %>%

layout ( xax i s = l i s t ( t i t l e = ”Cas” ) , yax i s = l i s t ( t i t l e =”Mira Nezamestnanosti ” ) )

s

#Obe rady

s <− plot l y (data = as . data . frame (plot U D) , x = as . Date (Data cas ) ,

y = U d , type = ’ s c a t t e r ’ , mode = ’ l i n e s ’ ) %>%
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add trace (data = as . data . frame (plot I D) , x = as . Date (Data cas ) ,

y = I d , type = ’ s c a t t e r ’ , mode = ’ l i n e s ’ ) %>%

layout ( xax i s = l i s t ( t i t l e = ”Cas” ) , yax i s = l i s t ( t i t l e =”Procenta ” ) )

s

#Union − Vytvor i t zpa tky jeden da t a s e t

Data CZ <− ts . union ( I cz ,U cz )

Data CZ base <− Data CZ

plot . ts (Data CZ)

Data D <− ts . union ( I d ,U d)

Data D base <− Data D

plot . ts (Data D)

#ACF & PACF

ac f (Data CZ)

ac f (Data D[ , 2 ] )

#Obe rady − k l e j i c i ac f

pacf (Data CZ)

pac f (Data D[ , 2 ] )

# obe rady . Prvni hodnota vysoka , z b y t e k uchaz i

#DF t e s t

#Unemployment

DF Une cz <− adf . t e s t (Data CZ[ , 2 ] , a l t e r n a t i v e = ’ s t a t i ona ry ’ )
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DF Une d <− adf . t e s t (Data D[ , 2 ] , a l t e r n a t i v e = ’ s t a t i ona ry ’ )

DF Une cz #Casova rad j e ne s t ac i onarn i

DF Une d #Casova rad j e ne s t ac i onarn i

#I n f l a t i o n

DF In f cz <− adf . t e s t (Data CZ[ , 1 ] , a l t e r n a t i v e = ’ s t a t i ona ry ’ )

DF In f d <− adf . t e s t (Data D[ , 1 ] , a l t e r n a t i v e = ’ s t a t i ona ry ’ )

DF In f cz #Casova rad j e ne s t ac i onarn i

DF In f d #Casova rad j e ne s t ac i onarn i

#Because a l l TS are nonStat ionary , we need to f i nd whether

# r e s i d u a l s o f t h e i r l i n e a r combination are s t a t i ona r y as w e l l .

fm CZ <− lm(Data CZ [ , 1 ] ˜ Data CZ [ , 2 ] )

adf . t e s t ( fm CZ$residuals , k =1)

durbinWatsonTest ( fm CZ)

ac f ( fm CZ$residuals )

pac f ( fm CZ$residuals )

#Residua j sou s t a c i ona rn i !

fm D <− lm(Data D[ , 1 ] ˜ Data D[ , 2 ] )

plot ( fm D$residuals , type = ” l ” )

adf . t e s t ( fm D$residuals , k =1)

ac f ( fm D$residuals )

durbinWatsonTest ( fm D)

pac f ( fm D$residuals )
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#Lags

DF Une cz l 1 <− l ag (Data CZ[ , 2 ] , k = −1)

DF Une cz l 2 <− l ag (Data CZ[ , 2 ] , k = −2)

DF Une cz l 3 <− l ag (Data CZ[ , 2 ] , k = −3)

DF In f cz l 1 <− l ag (Data CZ[ , 1 ] , k = −1)

DF In f cz l 2 <− l ag (Data CZ[ , 1 ] , k = −2)

DF In f cz l 3 <− l ag (Data CZ[ , 1 ] , k = −3)

Data CZ b <− cbind (Data CZ,DF In f cz l1 ,DF Une cz l1 ,DF Une cz l2 ,DF In f cz l 2 )

Data CZ <− Data CZ b [ 3 : 9 6 , ]

#Lags

DF Une d l 1 <− l ag (Data D[ , 2 ] , k = −1)

DF Une d l 2 <− l ag (Data D[ , 2 ] , k = −2)

DF Une d l 3 <− l ag (Data D[ , 2 ] , k = −3)

DF In f d l 1 <− l ag (Data D[ , 1 ] , k = −1)

DF In f d l 2 <− l ag (Data D[ , 1 ] , k = −2)

DF In f d l 3 <− l ag (Data D[ , 1 ] , k = −3)

Data D b <− cbind (Data D,DF In f d l1 ,DF Une d l1 ,DF Une d l2 ,

DF In f d l 2 )

Data D <− Data D b [ 3 : 9 6 , ]

# Exogeni ty modeling −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−

#### Modely ####
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##########In f l a t i o n CZ

# Pripus tne modely , mezi kterym se musime rozhodnout

#I n f l a t i o n = c + Unemployment + I n f l a t i o n . l 1 + I n f l a t i o n . l 2 <−

Tenhle model j e l e p s i

fm ex I <− lm(Data CZ [ , 1 ] ˜ Data CZ [ , 2 ] + Data CZ [ , 3 ] + Data CZ [ , 6 ] )

dwtest ( fm ex I )

bg t e s t ( fm ex I )

FinTS : : ArchTest ( fm ex I$residuals , l a g s = 4)

jb . norm . t e s t ( fm ex I$residuals , n r ep l = 2000)

AIC( fm ex I ) # 319.1281

summary( fm ex I )

##########In f l a t i o n D

# Pripus tne modely , mezi kterym se musime rozhodnout

fm ex I <− lm(Data D[ , 1 ] ˜ Data D[ , 2 ] + Data D[ , 3 ] + Data D[ , 6 ] )

durbinWatsonTest ( fm ex I )

FinTS : : ArchTest ( fm ex I$residuals , l a g s = 4)

jb . norm . t e s t ( fm ex I$residuals , n r ep l = 2000)

AIC( fm ex I )

BIC( fm ex I )

summary( fm ex I )

#In f l a t i o n = c + Unemployment + I n f l a t i o n . l 1

fm ex I <− lm(Data CZ [ , 1 ] ˜ Data CZ [ , 2 ] + Data CZ [ , 3 ] )

durbinWatsonTest ( fm ex I )
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bgte s t ( fm ex I )

FinTS : : ArchTest ( fm ex I$residuals , l a g s = 4)

jb . norm . t e s t ( fm ex I$residuals , n r ep l = 2000)

AIC( fm ex I )

summary( fm ex I )

##########Unemployment

# Unemployment = I n f l a t i o n . l 1 + Unemployment . l 1 + Unemployment . l 2

<− Tenhle model j e l e p s i

fm cz U <− lm(Data CZ [ , 2 ] ˜ Data CZ [ , 3 ] + Data CZ [ , 4 ] +

Data CZ [ , 5 ] − 1)

durbinWatsonTest ( fm cz U)

bgte s t ( fm cz U)

FinTS : : ArchTest ( fm cz U$residuals , l a g s = 4)

jb . norm . t e s t ( fm cz U$residuals , n r ep l = 2000)

AIC( fm cz U) # 79.53749

BIC( fm cz U)

summary( fm cz U)

# Unemployment = I n f l a t i o n . l 1 + Unemployment . l 1 + Unemployment . l 2

<− Tenhle model j e l e p s i

fm d U <− lm(Data D[ , 2 ] ˜ Data D[ , 4 ] + Data D[ , 6 ] −1)

durbinWatsonTest ( fm d U)

bgte s t ( fm d U)

FinTS : : ArchTest ( fm d U$residuals , l a g s = 4)

jb . norm . t e s t ( fm d U$residuals , n r ep l = 2000)
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AIC( fm d U)

BIC( fm d U)

summary( fm d U)

##Var model

# CZ

var cz <− VAR(Data CZ base , p = 2 , type = ’ none ’ )

var cz

summary(var cz , equat ion = ”U cz ” )

#Unemployment ma oba parametry d u l e z i t e . Jak Un. l1 , tak In . l 1

summary(var cz , equat ion = ” I cz ” )

# D

var d <− VAR(Data D base , p = 2 , type = ’ none ’ )

var d

summary(var d , equat ion = ”U d” )

#Unemployment ma oba parametry d u l e z i t e . Jak Un. l1 , tak In . l 1

summary(var d , equat ion = ” I d” )

#Model Test Exogeni ty

fm ex I <− lm(Data CZ [ , 1 ] ˜ Data CZ [ , 2 ] + Data CZ [ , 3 ] +

Data CZ [ , 6 ] + var cz$ va r r e s u l t$U cz$residuals )

summary( fm ex I )

AIC( fm ex I )
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#V obou pr ipadech re z idua j sou s i g n i f i k a t n i v modelu .

# Obe promenne j sou endogeni .

fm ex U Vres <− lm(Data CZ [ , 2 ] ˜ Data CZ [ , 3 ] + Data CZ [ , 4 ] +

Data CZ [ , 5 ] − 1 + var cz$ va r r e s u l t$I cz$residuals )

summary( fm ex U Vres )

AIC( fm ex U Vres )

# Obe promenne j sou Exogeni

# DDD

fm ex I D <− lm(Data D[ , 1 ] ˜ Data D[ , 2 ] + Data D[ , 3 ] +

Data D[ , 6 ] −1 + var d$ va r r e s u l t$U d$residuals )

summary( fm ex I D)

AIC( fm ex I D)

fm ex U D <− lm(Data D[ , 2 ] ˜ Data D[ , 4 ] + Data D[ , 6 ] −1 +

var d$ va r r e s u l t$U d$residuals )

summary( fm ex U D)

AIC( fm ex U D)

#ADL Model

head (Data CZ)

#In f l a c e

fm1 <− lm(Data CZ [ , 1 ] ˜ Data CZ [ , 4 ] + Data CZ [ , 3 ] + Data CZ [ , 6 ] )

# Tohle j e muj model In f ˜ c + Une . l 1 + In f . l 1 + In f . l 2
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fm2 <− lm(Data CZ [ , 1 ] ˜ Data CZ [ , 4 ] + Data CZ [ , 3 ] )

fm3 <− lm(Data CZ [ , 1 ] ˜ Data CZ [ , 4 ] )

WT I CZ <− waldtes t ( fm1 , fm2 , fm3 , t e s t = ”Chisq” )

#Unemployment

fm4 <− lm(Data CZ [ , 2 ] ˜ Data CZ [ , 4 ] + Data CZ [ , 5 ] + Data CZ [ , 6 ] −1)

# Tohle j e muj model Une ˜ Une . l 1 + Une . l 2 + In f . l 2

fm5 <− lm(Data CZ [ , 2 ] ˜ Data CZ [ , 4 ] + Data CZ [ , 5 ] )

fm6 <− lm(Data CZ [ , 2 ] ˜ Data CZ [ , 4 ] )

WT U CZ <− waldtes t ( fm6 , fm5 , fm4 , t e s t = ”Chisq” )

#Kontrola r e z i du i , zda j e model v poradku

plot . ts ( fm1$residuals , col = ’ blue ’ )

plot . ts ( fm1$residuals , col = ’ blue ’ )

#Breuch − Godfrey t e s t

# Une

BG fm4 <− bgte s t ( fm4 )

BG fm4

# In f

BG fm1 <− bgte s t ( fm1 )

BG fm1

#ARCH t e s t

# Une

ARCH fm4 <− FinTS : : ArchTest ( fm4$residuals , l a g s = 4)

ARCH fm4

# In f

ARCH fm4 <− FinTS : : ArchTest ( fm4$residuals , l a g s = 4)

ARCH fm4
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#Jarque − Berra

# Une

JB fm4 <− jb . norm . t e s t ( fm4$residuals , n r ep l = 2000)

JB fm4

# In f

JB fm1 <− jb . norm . t e s t ( fm1$residuals , n r ep l = 2000)

JB fm1
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