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Příloha 1: Sledované statistiky ilustrované na souboru
dat prvních hodin
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Obr. 1: Průměrná RMSE v závislosti na délce učícího období (1. řádek), maximální
RMSE v závislosti na délce učícího období (2. řádek), minimální RMSE v závislosti
na délce učícího období (3. řádek), minimální RMSE v závislosti na počátečním dni
předpovědi (4. řádek), minimální p–hodnota Q–testu reziduí předpovědního modelu v
závislosti na délce učícího období (5. řádek).



Příloha 2: Statistiky výzkumu pro 24 souborů dat



Obr. 2: Průměrná RMSE v závislosti na délce učícího období pro ADF–test.





Obr. 3: Průměrná RMSE v závislosti na délce učícího období pro KPSS–test.





Obr. 4: Maximální RMSE v závislosti na délce učícího období pro ADF–test.





Obr. 5: Maximální RMSE v závislosti na délce učícího období pro KPSS–test.





Obr. 6: Minimální RMSE v závislosti na délce učícího období pro ADF–test.





Obr. 7: Minimální RMSE v závislosti na délce učícího období pro KPSS–test.





Obr. 8: Minimální RMSE v závislosti na počátečním dni předpovědi pro ADF–test.





Obr. 9: Minimální RMSE v závislosti na počátečním dni předpovědi pro KPSS–test.





Obr. 10: Minimální p–hodnota Q–testu reziduí předpovědního modelu v závislosti na
délce učícího období pro ADF–test.





Obr. 11: Minimální p–hodnota Q–testu reziduí předpovědního modelu v závislosti na
délce učícího období pro KPSS–test.













Obr. 12: Počty diferencování v závislosti na délce učícího období. Řady učících období
byly diferencovány vždy, když jeden z testů KPSS nebo ADF detekoval nestacionaritu.
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Zdrojový kód

Kód 1: Úvod, vytvoření datasetů pro jednotlivé hodiny

# Nacteni knihoven a da ta se tu
in s ta l l . packages ( " t s e r i e s " )
in s ta l l . packages ( ’ f o r e c a s t ’ , dependencies = TRUE)
in s ta l l . packages ( " rugarch " )
l ibrary ( t s e r i e s )
l ibrary ( f o r e c a s t )
l ibrary ( rugarch )
datase t<−read . csv2 ( f i l e=f i l e .path ( " source " , "mcp2_korigovany . csv "

) )

#Rozde len i puvodniho da ta se tu na 24 souboru dat j e d n o t l i v y c h
hodin

{
for ( i in 1 : 24 ) {

i f ( i < 10) {
jmeno . datase t <− paste ( "h0" , i , " . datase t " , sep = "" )
jmeno . ts <− paste ( "h0" , i , sep = "" )

}
else {

jmeno . datase t <− paste ( "h" , i , " . datase t " , sep = "" )
jmeno . ts <− paste ( "h" , i , sep = "" )

}
a s s i gn ( jmeno . dataset , datase t [which( datase t$hodina==i ) , ] )
a s s i gn ( jmeno . ts , ts ( datase t$mcp [which( datase t$hodina==i ) ] ,

start=c (1 ) ,end=c (365) ) )
}

}

#Q t e s t
q . t e s t . s t a t a <− function ( x ) {

Box . t e s t (x , type="Ljung−Box" , l ag=min( length ( x )/2−2, 40) )
}

q . t e s t . c i p r a <− function ( x ) {
Box . t e s t (x , type="Ljung−Box" , l ag=sqrt ( length ( x ) ) )

}



Kód 2: Výzkum pro první hodinu (AIC, BIC)
for ( j in 30:(365−7) ) {

for ( i in ( j −29) :max( 1 , ( j −199) ) ) {
#Vytvoreni p r i s l u sn eho uc i c i ho okna
for . h1 . t r a i n=window( h1 , start=c ( i ) ,end=c ( j ) )
for . h1 . t e s t=window( h1 , start=c ( j +1) , end=c ( j +7) )

#p−hodnota ADF a KPSS t e s t u pro vy tvorene u c i c i okno
adf=adf . t e s t ( for . h1 . t ra in , a l t e r n a t i v e=" s t a t i ona ry " )$p . va lue
kpss=kpss . t e s t ( for . h1 . t r a i n )$p . va lue

#Vytvoreni modelu f unkc i auto . arima
for . h1 . adf . a i=auto . arima ( for . h1 . t ra in , trace=FALSE, t e s t="

adf " , i c=" a i c " , s t epwi s e = FALSE, approximation = TRUE)
for . h1 . adf . b i=auto . arima ( for . h1 . t ra in , trace=FALSE, t e s t="

adf " , i c=" b i c " , s t epwi s e = FALSE, approximation = TRUE)

#Rea l i zace predpoved i na 7 dni
for . h1 . adf . a i . f=f o r e c a s t ( for . h1 . adf . a i , h=7)
for . h1 . adf . b i . f=f o r e c a s t ( for . h1 . adf . bi , h=7)

#Posouzeni p r e sno s t i sedmidenni predpoved i − vy t vo r en i
datovych ob j e k t u

acc . h1 . adf . a i=accuracy ( for . h1 . adf . a i . f , for . h1 . t e s t )
acc . h1 . adf . b i=accuracy ( for . h1 . adf . b i . f , for . h1 . t e s t )

#Zaznamenani parametru uc i c i ho okna , e x t r ak c e hodnot z
datovych ob j e k t u

zacatek<−c ( i )
konec<−c ( j )
de lka<−c ( j−i +1)

a i c . chyba . rmse . t r a i n i n g<−acc . h1 . adf . a i [ 1 , 2 ]
b i c . chyba . rmse . t r a i n i n g<−acc . h1 . adf . b i [ 1 , 2 ]
a i c . chyba . rmse . t e s t<−acc . h1 . adf . a i [ 2 , 2 ]
b i c . chyba . rmse . t e s t<−acc . h1 . adf . b i [ 2 , 2 ]
a i c . chyba .mae . t r a i n i n g<−acc . h1 . adf . a i [ 1 , 3 ]
b i c . chyba .mae . t r a i n i n g<−acc . h1 . adf . b i [ 1 , 3 ]
a i c . chyba .mae . t e s t<−acc . h1 . adf . a i [ 2 , 3 ]
b i c . chyba .mae . t e s t<−acc . h1 . adf . b i [ 2 , 3 ]
a i c . chyba .mape . t r a i n i n g<−acc . h1 . adf . a i [ 1 , 5 ]
b i c . chyba .mape . t r a i n i n g<−acc . h1 . adf . b i [ 1 , 5 ]



a i c . chyba .mape . t e s t<−acc . h1 . adf . a i [ 2 , 5 ]
b i c . chyba .mape . t e s t<−acc . h1 . adf . b i [ 2 , 5 ]

q . c i p r a . a i c<−q . t e s t . c i p r a ( for . h1 . adf . a i$residuals )$p . va lue
q . s t a t a . a i c<−q . t e s t . s t a t a ( for . h1 . adf . a i$residuals )$p . va lue
q . c i p r a . b i c<−q . t e s t . c i p r a ( for . h1 . adf . b i$residuals )$p . va lue
q . s t a t a . b i c<−q . t e s t . s t a t a ( for . h1 . adf . b i$residuals )$p . va lue

#Vytvoreni dataframu pro expor t
i f ( i==1 && j==30) {

pred ikce1=data . frame ( zacatek , konec , delka , adf , kpss , q .
c i p r a . a ic , q . s t a t a . a ic , q . c i p r a . bic , q . s t a t a . bic , a i c .
chyba . rmse . t e s t , b i c . chyba . rmse . t e s t , a i c . chyba .mae .
t e s t , b i c . chyba .mae . t e s t , a i c . chyba .mape . t e s t , b i c .
chyba .mape . t e s t )

}
else {

pred ikce1<−rbind ( predikce1 , c ( zacatek , konec , delka , adf ,
kpss , q . c i p r a . a ic , q . s t a t a . a ic , q . c i p r a . bic , q . s t a t a .
bic , a i c . chyba . rmse . t e s t , b i c . chyba . rmse . t e s t , a i c .
chyba .mae . t e s t , b i c . chyba .mae . t e s t , a i c . chyba .mape . t e s t
, b i c . chyba .mape . t e s t ) )

}

#Informacni t i s k soucasne po lohy do konzo l e
coor<−c ( i , j , de lka )
print ( coor )

}
}



Kód 3: Výzkum pro 24 souborů dat, uvedena 17 hodina
for ( j in 50:(365−7) ) {

for ( i in ( j −49) :max( 1 , ( j −199) ) ) {
#Vytvoreni p r i s l u sn eho uc i c i ho okna
for . t r a i n=window( h17 , start=c ( i ) ,end=c ( j ) )
for . t e s t=window( h17 , start=c ( j +1) ,end=c ( j +7) )

#Stac i ona r i t a ADF&&KPSS
#d e f a u l t n i nas taven i p−hodnot v y s s i c h d i f e r e n c i na 0
adf . d1=0
kpss . d1=0
adf . d2=0
kpss . d2=0

adf=adf . t e s t ( for . t ra in , a l t e r n a t i v e=" s t a t i ona ry " )$p . va lue
kpss=kpss . t e s t ( for . t r a i n )$p . va lue
i f ( adf >0.05 | | kpss <=0.05) {

for . t r a i n . d1=d i f f ( for . t r a i n )
adf . d1=adf . t e s t ( for . t r a i n . d1 , a l t e r n a t i v e=" s t a t i ona ry " )$p .

va lue
kpss . d1=kpss . t e s t ( for . t r a i n . d1 )$p . va lue
i f ( adf . d1>0.05 | | kpss . d1<=0.05) {

for . t r a i n . d2=d i f f ( for . t r a i n . d1 )
adf . d2=adf . t e s t ( for . t r a i n . d2 , a l t e r n a t i v e=" s t a t i ona ry " )$p

. va lue
kpss . d2=kpss . t e s t ( for . t r a i n . d2 )$p . va lue

}
}

#Arima modely d l e d i f e r en cn i c h k r i t e r i i
for . adf=auto . arima ( for . t ra in , trace=FALSE, t e s t=" adf " , i c="

a i c " , s t epwi s e = TRUE, approximation = TRUE)
for . kpss=auto . arima ( for . t ra in , trace=FALSE, t e s t="kpss " , i c=

" a i c " , s t epwi s e = TRUE, approximation = TRUE)

#Rea l i zace predpoved i pro 7 hodin z vy tvorenych modelu
for . adf . f=f o r e c a s t ( for . adf , h=7)
for . kpss . f=f o r e c a s t ( for . kpss , h=7)

#Posouzeni p r e sno s t i predpoved i
acc . adf=accuracy ( for . adf . f , for . t e s t )
acc . kpss=accuracy ( for . kpss . f , for . t e s t )



#Postupne naplnovani dataframu − ne jprve u c i c i okna
zacatek<−c ( i )
konec<−c ( j )
de lka<−c ( j−i +1)

#Chyby pro j e d n o t l i v a u c i c i okna a d i f e r en cn i k r i t e r i a
adf . chyba . rmse . t e s t<−acc . adf [ 2 , 2 ]
kpss . chyba . rmse . t e s t<−acc . kpss [ 2 , 2 ]

adf . chyba .mae . t e s t<−acc . adf [ 2 , 3 ]
kpss . chyba .mae . t e s t<−acc . kpss [ 2 , 3 ]

adf . chyba .mape . t e s t<−acc . adf [ 2 , 5 ]
kpss . chyba .mape . t e s t<−acc . kpss [ 2 , 5 ]

#Overeni n e z a v i s l o s t i r e z i d u i vy tvorenych modelu
adf .q . c i p r a<−q . t e s t . c i p r a ( for . adf$residuals )$p . va lue
adf .q . s t a t a<−q . t e s t . s t a t a ( for . adf$residuals )$p . va lue
kpss .q . c i p r a<−q . t e s t . c i p r a ( for . kpss$residuals )$p . va lue
kpss .q . s t a t a<−q . t e s t . s t a t a ( for . kpss$residuals )$p . va lue

#Vytvoreni dataframu pro expor t
i f ( i==1 && j==50) {

p r ed i k c e f o r=data . frame ( zacatek , konec , delka , adf , kpss ,
adf . d1 , kpss . d1 , adf . d2 , kpss . d2 , adf .q . c ipra , adf .q .
s tata , kpss .q . c ipra , kpss .q . s tata , adf . chyba . rmse . t e s t ,
kpss . chyba . rmse . t e s t , adf . chyba .mae . t e s t , kpss . chyba .

mae . t e s t , adf . chyba .mape . t e s t , kpss . chyba .mape . t e s t )
}
else {

p r ed i k c e f o r<−rbind ( p r ed ik c e f o r , c ( zacatek , konec , delka ,
adf , kpss , adf . d1 , kpss . d1 , adf . d2 , kpss . d2 , adf .q .
c ipra , adf .q . s tata , kpss .q . c ipra , kpss .q . s tata , adf .
chyba . rmse . t e s t , kpss . chyba . rmse . t e s t , adf . chyba .mae .
t e s t , kpss . chyba .mae . t e s t , adf . chyba .mape . t e s t , kpss .
chyba .mape . t e s t ) )

}
#Informacni t i s k soucasne po lohy do konzo l e
coor<−c ( i , j , de lka )
print ( coor )

}
}



write . csv2 ( p r ed ik c e f o r , f i l e="hodiny_17 . csv " )
remove( p r ed i k c e f o r )

Kód 4: Export grafů z výzkumu pro první hodinu, analýza rozdílu maximální RMSE
pro AIC a BIC

#Export in formaci z puvodniho pruzkumu prvn i hodiny BIC AIC
30−200

{
cur r ent . datase t<−read . csv2 ( f i l e=f i l e .path ( "hodina_1_a i c_b i c .

csv " ) )
h . c i s l o . hodiny <− paste ( "h01_puvodni" , sep = "" )

#Maximalni RMSE na de l ku uceni
for ( i in min( cur r ent . datase t$delka ) :max( cur r ent . datase t$delka )

) {
rmse .max. set=current . datase t [ cur r ent . datase t$delka==i , ]
rmse .max. a i c=max( rmse .max. set$ a i c . chyba . rmse . t e s t )
rmse .max. b i c=max( rmse .max. set$b i c . chyba . rmse . t e s t )
de lka<−i
i f ( i==min( cur r ent . datase t$delka ) ) {

rmse .max. length=data . frame ( delka , rmse .max. a ic , rmse .max. b i c
)

}
else {

rmse .max. length<−rbind ( rmse .max. length , c ( delka , rmse .max.
a ic , rmse .max. b i c ) )

}
}

#Export − p l o t z a v i s l o s t i maximalni RMSE kr i t e r i em AIC na
de l c e uceni

png ( f i l ename=paste (h . c i s l o . hodiny , "_l ength_rmse_max_a i c . png" ,
sep="" ) )

plot ( x<−rmse .max. length$delka , y<−rmse .max. length$rmse .max. a ic ,
type="h" , ylim=c (0 ,100) , cex . lab =1.3 , cex . axis=1.3 , cex .
main=1.3 , cex . sub=1.3 , main = paste ( "Hodina " ,1 , sep = "" ) ,
xlab="Delka uc i c i h o obdobi " , ylab="Max RMSE (AIC) " )

dev . of f ( )

#Export − p l o t z a v i s l o s t i maximalni RMSE kr i t e r i em BIC na
de l c e uceni

png ( f i l ename=paste (h . c i s l o . hodiny , "_l ength_rmse_max_b i c . png" ,
sep="" ) )



plot ( x<−rmse .max. length$delka , y<−rmse .max. length$rmse .max. b ic ,
type="h" , ylim=c (0 ,100) , cex . lab =1.3 , cex . axis=1.3 , cex .
main=1.3 , cex . sub=1.3 , main = paste ( "Hodina " ,1 , sep = "" ) ,
xlab="Delka uc i c i h o obdobi " , ylab="Max RMSE (BIC) " )

dev . of f ( )

#Minimalni RMSE na de l ku uceni
for ( i in min( cur r ent . datase t$delka ) :max( cur r ent . datase t$delka )

) {
rmse .min . set=current . datase t [ cu r r ent . datase t$delka==i , ]
rmse .min . a i c=min( rmse .min . set$ a i c . chyba . rmse . t e s t )
rmse .min . b i c=min( rmse .min . set$b i c . chyba . rmse . t e s t )
de lka<−i
i f ( i==min( cur r ent . datase t$delka ) ) {

rmse .min . length=data . frame ( delka , rmse .min . a ic , rmse .min . b i c
)

}
else {

rmse .min . length<−rbind ( rmse .min . length , c ( delka , rmse .min .
a ic , rmse .min . b i c ) )

}
}

#Export − p l o t z a v i s l o s t i minimalni RMSE kr i t e r i em AIC na
de l c e uceni

png ( f i l ename=paste (h . c i s l o . hodiny , "_l ength_rmse_min_a i c . png" ,
sep="" ) )

plot ( x<−rmse .min . length$delka , y<−rmse .min . length$rmse .min . a ic ,
type="h" , ylim=c ( 0 , 6 ) , cex . lab =1.3 , cex . axis=1.3 , cex . main
=1.3 , cex . sub=1.3 , main = paste ( "Hodina " ,1 , sep = "" ) , xlab=
"Delka uc i c i h o obdobi " , ylab="min RMSE (AIC) " )

dev . of f ( )

#Export − p l o t z a v i s l o s t i minimalni RMSE kr i t e r i em BIC na
de l c e uceni

png ( f i l ename=paste (h . c i s l o . hodiny , "_l ength_rmse_min_b i c . png" ,
sep="" ) )

plot ( x<−rmse .min . length$delka , y<−rmse .min . length$rmse .min . b ic ,
type="h" , ylim=c ( 0 , 6 ) , cex . lab =1.3 , cex . axis=1.3 , cex . main
=1.3 , cex . sub=1.3 , main = paste ( "Hodina " ,1 , sep = "" ) , xlab=
"Delka uc i c i h o obdobi " , ylab="min RMSE (BIC) " )



dev . of f ( )

#Minimalni RMSE v z a v i s l o s t i na zacatku predpovedniho obdob i
for ( i in min( cur r ent . datase t$konec ) :max( cur r ent . datase t$konec )

) {
rmse . pos .min . set=current . datase t [ cur r ent . datase t$konec==i , ]
rmse . pos .min . a i c=min( rmse . pos .min . set$ a i c . chyba . rmse . t e s t )
rmse . pos .min . b i c=min( rmse . pos .min . set$b i c . chyba . rmse . t e s t )
zacatek<−i+1
i f ( i==min( cur r ent . datase t$konec ) ) {

rmse .min . pos=data . frame ( zacatek , rmse . pos .min . a ic , rmse . pos .
min . b i c )

}
else {

rmse .min . pos<−rbind ( rmse .min .pos , c ( zacatek , rmse . pos .min .
a ic , rmse . pos .min . b i c ) )

}
}

View ( rmse .min . pos )

#Export − p l o t z a v i s l o s t i minimalni RMSE testem AIC na zacatku
predpoved i

png ( f i l ename=paste (h . c i s l o . hodiny , "_po s i t i o n_rmse_min_a i c . png"
, sep="" ) )

plot ( x<−rmse .min . pos$zacatek , y<−rmse .min . pos$rmse . pos .min . a ic ,
type="h" , ylim=c (0 , 40 ) , main = paste ( "Hodina " ,1 , sep = "" ) ,
cex . lab =1.3 , cex . axis=1.3 , cex . main=1.3 , cex . sub=1.3 , xlab

="Zacatek predpovedi " , ylab="Min RMSE (AIC) " )
dev . of f ( )

#Export − p l o t z a v i s l o s t i minimalni RMSE testem BIC na zacatku
predpoved i

png ( f i l ename=paste (h . c i s l o . hodiny , "_po s i t i o n_rmse_min_b i c . png"
, sep="" ) )

plot ( x<−rmse .min . pos$zacatek , y<−rmse .min . pos$rmse . pos .min . b ic ,
type="h" , ylim=c (0 , 40 ) , main = paste ( "Hodina " ,1 , sep = "" ) ,
cex . lab =1.3 , cex . axis=1.3 , cex . main=1.3 , cex . sub=1.3 , xlab

="Zacatek predpovedi " , ylab="Min RMSE (BIC) " )
dev . of f ( )

#Prumerna RMSE na de l ku uceni



for ( i in min( cur r ent . datase t$delka ) :max( cur r ent . datase t$delka )
) {

rmse .mean . set=current . datase t [ cur r ent . datase t$delka==i , ]
rmse .mean . a i c=mean( rmse .mean . set$ a i c . chyba . rmse . t e s t )
rmse .mean . b i c=mean( rmse .mean . set$b i c . chyba . rmse . t e s t )
de lka<−i
i f ( i==min( cur r ent . datase t$delka ) ) {

rmse .mean . length=data . frame ( delka , rmse .mean . a ic , rmse .mean .
b i c )

}
else {

rmse .mean . length<−rbind ( rmse .mean . length , c ( delka , rmse .mean
. a ic , rmse .mean . b i c ) )

}
}

#Export − p l o t z a v i s l o s t i prumerne RMSE testem AIC na de l c e
uceni

png ( f i l ename=paste (h . c i s l o . hodiny , "_l ength_rmse_mean_a i c . png" ,
sep="" ) )

plot ( x<−rmse .mean . length$delka , y<−rmse .mean . length$rmse .mean .
a ic , type="h" , ylim=c (0 , 20 ) , main = paste ( "Hodina " ,1 , sep =
"" ) , xlab="Delka uc i c i h o obdobi " , ylab="Prumerna RMSE (AIC) " ,
cex . lab =1.3 , cex . axis=1.3 , cex . main=1.3 , cex . sub=1.3)

dev . of f ( )

#Export − p l o t z a v i s l o s t i prumerne RMSE testem BIC na de l c e
uceni

png ( f i l ename=paste (h . c i s l o . hodiny , "_l ength_rmse_mean_b i c . png" ,
sep="" ) )

plot ( x<−rmse .mean . length$delka , y<−rmse .mean . length$rmse .mean .
b ic , type="h" , ylim=c (0 , 20 ) , main = paste ( "Hodina " ,1 , sep =
"" ) , xlab="Delka uc i c i h o obdobi " , ylab="Prumerna RMSE (BIC) " ,
cex . lab =1.3 , cex . axis=1.3 , cex . main=1.3 , cex . sub=1.3)

dev . of f ( )

#Minimalni p−hodnota Q−s t a t s t i k y v z a v i s l o s t i na de l c e uceni
for ( i in min( cur r ent . datase t$delka ) :max( cur r ent . datase t$delka )

) {
q .min . set=current . datase t [ cur r ent . datase t$delka==i , ]
q .min . a i c=min(q .min . set$q . c i p r a . a i c )



q .min . b i c=min(q .min . set$q . c i p r a . b i c )
de lka<−i
i f ( i==min( cur r ent . datase t$delka ) ) {

q .min . length=data . frame ( delka ,q .min . a ic ,q .min . b i c )
}
else {

q .min . length<−rbind (q .min . length , c ( delka ,q .min . a ic ,q .min .
b i c ) )

}
}

#Export − p l o t z a v i s l o s t i minimalni p−hodnoty Q−s t a t s t i k y
tes tem AIC na de l c e uceni

png ( f i l ename=paste (h . c i s l o . hodiny , "_l ength_q_min_a i c . png" , sep=
"" ) )

plot ( x<−q .min . length$delka , y<−q .min . length$q .min . a ic , type="h" ,
ylim=c ( 0 , 1 ) , main = paste ( "Hodina " ,1 , sep = "" ) , xlab="

Delka uc i c i h o obdobi " , ylab="Minimalni p−hod . Q s t a t . (AIC) "
, cex . lab =1.3 , cex . axis=1.3 , cex . main=1.3 , cex . sub=1.3)

abline (h=0.05 , col="blue " )
dev . of f ( )

#Export − p l o t z a v i s l o s t i minimalni p−hodnoty Q−s t a t s t i k y
tes tem BIC na de l c e uceni

png ( f i l ename=paste (h . c i s l o . hodiny , "_l ength_q_min_b i c . png" , sep=
"" ) )

plot ( x<−q .min . length$delka , y<−q .min . length$q .min . b ic , type="h" ,
ylim=c ( 0 , 1 ) , main = paste ( "Hodina " ,1 , sep = "" ) , xlab=Delka
uc i c i h o obdobi " , ylab="Minimalni p−hod . Q stat . (BIC) " , cex .

lab =1.3 , cex . ax i s =1.3 , cex . main=1.3 , cex . sub=1.3)
ab l i n e (h=0.05 , c o l="blue " )
dev . o f f ( )

#Export − s t a t i s t i k y AIC ver sus BIC
min .mean . de lka . rmse . a i c <− rmse .mean . l ength$delka [ rmse .mean .

l ength$rmse .mean . a i c==min ( rmse .mean . l ength$rmse .mean . a i c ) ]
min .mean . de lka . rmse . b i c <− rmse .mean . l ength$delka [ rmse .mean .

l ength$rmse .mean . b i c==min ( rmse .mean . l ength$rmse .mean . b i c ) ]
min .mean . hodnota . rmse . a i c <− rmse .mean . l ength$rmse .mean . a i c [

rmse .mean . l ength$rmse .mean . a i c==min ( rmse .mean . l ength$rmse .
mean . a i c ) ]

min .mean . hodnota . rmse . b i c <− rmse .mean . l ength$rmse .mean . b i c [
rmse .mean . l ength$rmse .mean . b i c==min ( rmse .mean . l ength$rmse .



mean . b i c ) ]

mean . rmse . a i c <− mean( cur rent . datase t$ a i c . chyba . rmse . t e s t )
mean . rmse . b i c <− mean( cur rent . datase t$b i c . chyba . rmse . t e s t )
de lka . datasetu <− l ength ( cur r ent . datase t )

rmse . b i c . minus . a i c=mean( cur rent . datase t$b i c . chyba . rmse . t e s t )−
mean( cur rent . datase t$ a i c . chyba . rmse . t e s t )

mae . b i c . minus . a i c=mean( cur rent . datase t$b i c . chyba .mae . t e s t )−
mean( cur rent . datase t$ a i c . chyba .mae . t e s t )

mape . b i c . minus . a i c=mean( cur r ent . datase t$b i c . chyba .mape . t e s t )−
mean( cur rent . datase t$ a i c . chyba .mape . t e s t )

a i c . p r e s n e j s i . rmse=0
b i c . p r e s n e j s i . rmse=0

f o r ( i in 1 : l ength ( cur rent . datase t$delka ) ) {

i f ( cur r ent . datase t$b i c . chyba . rmse . t e s t [ i ] > cur rent . datase t$
a i c . chyba . rmse . t e s t [ i ] ) {

a i c . p r e s n e j s i . rmse <− a i c . p r e s n e j s i . rmse + 1
}

i f ( cur r ent . datase t$b i c . chyba . rmse . t e s t [ i ] < cur rent . datase t$
a i c . chyba . rmse . t e s t [ i ] ) {

b i c . p r e s n e j s i . rmse <− b i c . p r e s n e j s i . rmse + 1
}

}

h1 . s t a t i s t i k a=data . frame (min .mean . de lka . rmse . a ic , min .mean .
de lka . rmse . bic , min .mean . hodnota . rmse . a ic , min .mean . hodnota
. rmse . bic , mean . rmse . a ic , mean . rmse . bic , rmse . b i c . minus . a ic
, mae . b i c . minus . a ic , mape . b i c . minus . a ic , a i c . p r e s n e j s i . rmse
, b i c . p r e s n e j s i . rmse , de lka . datasetu )

wr i t e . csv2 ( h1 . s t a t i s t i k a , f i l e="h1_s t a t i s t i k a . csv" )

#S t a t i s t i k y ‘ Leps i o pul ‘ v z a v i s l o s t i maximalni RMSE na de l c e
u c i c i h o obdobi

{
l e p s i . o . pul=0
f o r ( i in 1 : l ength ( rmse .max . l ength$rmse .max . a i c ) ) {

i f ( rmse .max . l ength$rmse .max . a i c [ i ]<=rmse .max . l ength$rmse .max
. b i c [ i ] /2) {



l e p s i . o . pul <− l e p s i . o . pul + 1
de lka<−rmse .max . l ength$delka [ i ]
i f ( l e p s i . o . pul == 1) {

souradn ice=data . frame ( de lka )
}
e l s e {

souradn ice<−rbind ( souradnice , c ( de lka ) )
}

}
}

wr i t e . csv2 ( souradnice , f i l e=" l e p s i_o_pul . csv" )
}

}

Kód 5: Export grafů z výzkumu pro 24 datových souborů
for (h in 1 : 24 ) {

cur r ent . datase t<−read . csv2 ( f i l e=f i l e .path (paste ( "hodiny_" ,h , " .
csv " , sep="" ) ) )

i f (h < 10) {
h . c i s l o . hodiny <− paste ( "h0" , h , sep = "" )

}
else {

h . c i s l o . hodiny <− paste ( "h" , h , sep = "" )
}

#Maximalni RMSE na de l ku uceni
for ( i in min( cur r ent . datase t$delka ) :max( cur r ent . datase t$delka )

) {
rmse .max. set=current . datase t [ cu r r ent . datase t$delka==i , ]
rmse .max. adf=max( rmse .max. set$adf . chyba . rmse . t e s t )
rmse .max. kpss=max( rmse .max. set$kpss . chyba . rmse . t e s t )
de lka<−i
i f ( i==min( cur r ent . datase t$delka ) ) {

rmse .max. length=data . frame ( delka , rmse .max. adf , rmse .max.
kpss )

}
else {

rmse .max. length<−rbind ( rmse .max. length , c ( delka , rmse .max.
adf , rmse .max. kpss ) )

}



}

#Export − p l o t z a v i s l o s t i maximalni RMSE testem ADF na de l c e
uceni

png ( f i l ename=paste (h . c i s l o . hodiny , "_l ength_rmse_max_adf . png" ,
sep="" ) )

plot ( x<−rmse .max. length$delka , y<−rmse .max. length$rmse .max. adf ,
type="h" , ylim=c (0 ,100) , main = paste ( "Hodina " ,h , sep = "" )
, xlab="Delka uc i c i h o obdobi ’ ’ , y lab="Max RMSE (ADF) " , cex .
lab =1.3 , cex . ax i s =1.3 , cex . main=1.3 , cex . sub=1.3)

dev . o f f ( )

#Export − p lo t z a v i s l o s t i maximalni RMSE testem KPSS na de l c e
ucen i

png ( f i l ename=paste (h . c i s l o . hodiny , "_length_rmse_max_kpss . png" ,
sep="" ) )

p l o t ( x<−rmse .max . l ength$delka , y<−rmse .max . l ength$rmse .max . kpss
, type="h" , ylim=c (0 ,100) , main = paste ( "Hodina " ,h , sep = ""
) , xlab="Delka uc i c i h o obdobi ’ " , y lab="Max RMSE (KPSS) " , cex .
lab =1.3 , cex . ax i s =1.3 , cex . main=1.3 , cex . sub=1.3)

dev . o f f ( )

#Minimalni RMSE na delku ucen i
f o r ( i in min ( cur rent . datase t$delka ) :max( cur r ent . datase t$delka )

) {
rmse . min . s e t=cur rent . datase t [ cur r ent . datase t$delka==i , ]
rmse . min . adf=min ( rmse . min . s e t$adf . chyba . rmse . t e s t )
rmse . min . kpss=min ( rmse . min . s e t$kpss . chyba . rmse . t e s t )
de lka<−i
i f ( i==min ( cur rent . datase t$delka ) ) {

rmse . min . l ength=data . frame ( delka , rmse . min . adf , rmse . min .
kpss )

}
e l s e {

rmse . min . l ength<−rbind ( rmse . min . length , c ( delka , rmse . min .
adf , rmse . min . kpss ) )

}
}

#Export − p lo t z a v i s l o s t i minimalni RMSE testem ADF na de l c e
ucen i



png ( f i l ename=paste (h . c i s l o . hodiny , "_l ength_rmse_min_adf . png " ,
sep="") )

p l o t ( x<−rmse . min . l ength$delka , y<−rmse . min . l ength$rmse . min . adf ,
type="h" , ylim=c (0 , 6 ) , main = paste ("Hodina " ,h , sep = "") ,
xlab="Delka uc i c i h o obdobi ’ " , y lab="Min RMSE (ADF) " , cex . lab
=1.3 , cex . ax i s =1.3 , cex . main=1.3 , cex . sub=1.3)

dev . o f f ( )

#Export − p lo t z a v i s l o s t i minimalni RMSE testem KPSS na de l c e
ucen i

png ( f i l ename=paste (h . c i s l o . hodiny , "_length_rmse_min_kpss . png" ,
sep="" ) )

p l o t ( x<−rmse . min . l ength$delka , y<−rmse . min . l ength$rmse . min . kpss
, type="h" , ylim=c (0 , 6 ) , main = paste ( "Hodina " ,h , sep = "" ) ,
xlab="Delka uc i c i h o obdobi ’ " , y lab="Min RMSE (KPSS) " , cex .
lab =1.3 , cex . ax i s =1.3 , cex . main=1.3 , cex . sub=1.3)

dev . o f f ( )

#Minimalni RMSE v z a v i s l o s t i na zacatku predpovedniho obdobi
f o r ( i in min ( cur r ent . datase t$konec ) :max( cur r ent . datase t$konec )

) {
rmse . pos . min . s e t=cur rent . datase t [ cur r ent . datase t$konec==i , ]
rmse . pos . min . adf=min ( rmse . pos . min . s e t$adf . chyba . rmse . t e s t )
rmse . pos . min . kpss=min ( rmse . pos . min . s e t$kpss . chyba . rmse . t e s t )
zacatek<−i+1
i f ( i==min ( cur rent . datase t$konec ) ) {

rmse . min . pos=data . frame ( zacatek , rmse . pos . min . adf , rmse . pos .
min . kpss )

}
e l s e {

rmse . min . pos<−rbind ( rmse . min . pos , c ( zacatek , rmse . pos . min .
adf , rmse . pos . min . kpss ) )

}
}

#Export − p lo t z a v i s l o s t i minimalni RMSE testem ADF na de l c e
ucen i

png ( f i l ename=paste (h . c i s l o . hodiny , "_po s i t i o n_rmse_min_adf . png
" , sep="") )

p l o t ( x<−rmse . min . pos$zacatek , y<−rmse . min . pos$rmse . pos . min . adf ,
type="h" , ylim=c (0 ,40 ) , main = paste ("Hodina " ,h , sep = "") ,
xlab="Zacatek predpovedi " , ylab="Min RMSE (ADF) " , cex . lab

=1.3 , cex . ax i s =1.3 , cex . main=1.3 , cex . sub=1.3)



dev . o f f ( )

#Export − p lo t z a v i s l o s t i minimalni RMSE testem KPSS na de l c e
ucen i

png ( f i l ename=paste (h . c i s l o . hodiny , "_po s i t i o n_rmse_min_kpss . png
" , sep="") )

p l o t ( x<−rmse . min . pos$zacatek , y<−rmse . min . pos$rmse . pos . min . kpss
, type="h" , ylim=c (0 ,40 ) , main = paste ("Hodina " ,h , sep = "")
, xlab="Zacatek predpovedi " , ylab="Min RMSE (KPSS) " , cex . lab
=1.3 , cex . ax i s =1.3 , cex . main=1.3 , cex . sub=1.3)

dev . o f f ( )

#Prumerna RMSE na delku ucen i
f o r ( i in min ( cur rent . datase t$delka ) :max( cur r ent . datase t$delka )

) {
rmse .mean . s e t=cur rent . datase t [ cu r r ent . datase t$delka==i , ]
rmse .mean . adf=mean( rmse .mean . s e t$adf . chyba . rmse . t e s t )
rmse .mean . kpss=mean( rmse .mean . s e t$kpss . chyba . rmse . t e s t )
de lka<−i
i f ( i==min ( cur rent . datase t$delka ) ) {

rmse .mean . l ength=data . frame ( delka , rmse .mean . adf , rmse .mean .
kpss )

}
e l s e {

rmse .mean . l ength<−rbind ( rmse .mean . length , c ( delka , rmse .mean
. adf , rmse .mean . kpss ) )

}
}

#Export − p lo t z a v i s l o s t i prumerne RMSE testem ADF na de l c e
ucen i

png ( f i l ename=paste (h . c i s l o . hodiny , "_l ength_rmse_mean_adf . png " ,
sep="") )

p l o t ( x<−rmse .mean . l ength$delka , y<−rmse .mean . l ength$rmse .mean .
adf , type="h" , ylim=c (0 ,20 ) , main = paste ("Hodina " ,h , sep =
"") , xlab="Delka uc i c i h o obdobi ’ " , ylab="Prumerna RMSE (ADF) "
, cex . lab =1.3 , cex . ax i s =1.3 , cex . main=1.3 , cex . sub=1.3)

dev . o f f ( )

#Export − p lo t z a v i s l o s t i prumerne RMSE testem KPSS na de l c e
ucen i

png ( f i l ename=paste (h . c i s l o . hodiny , "_length_rmse_mean_kpss . png"
, sep="" ) )



p lo t ( x<−rmse .mean . l ength$delka , y<−rmse .mean . l ength$rmse .mean .
kpss , type="h" , ylim=c (0 ,20 ) , main = paste ( "Hodina " ,h , sep =
"" ) , xlab="Delka uc i c i h o obdobi ’ " , ylab="Prumerna RMSE (KPSS

) " , cex . lab =1.3 , cex . ax i s =1.3 , cex . main=1.3 , cex . sub=1.3)
dev . o f f ( )

#Minimalni p−hodnota Q−s t a t s t i k y v z a v i s l o s t i na de l c e ucen i
f o r ( i in min ( cur r ent . datase t$delka ) :max( cur r ent . datase t$delka )

) {
q . min . s e t=cur rent . datase t [ cu r r ent . datase t$delka==i , ]
q . min . adf=mean(q . min . s e t$adf . q . c i p r a )
q . min . kpss=mean(q . min . s e t$kpss . q . c i p r a )
de lka<−i
i f ( i==min ( cur rent . datase t$delka ) ) {

q . min . l ength=data . frame ( delka , q . min . adf , q . min . kpss )
}
e l s e {

q . min . l ength<−rbind (q . min . length , c ( delka , q . min . adf , q . min .
kpss ) )

}
}

#Export − p lo t z a v i s l o s t i minimalni p−hodnoty Q−s t a t s t i k y
testem ADF na de l c e ucen i

png ( f i l ename=paste (h . c i s l o . hodiny , "_l ength_q_min_adf . png " , sep
="") )

p l o t ( x<−q . min . l ength$delka , y<−q . min . l ength$q . min . adf , type="h" ,
ylim=c (0 , 1 ) , main = paste ("Hodina " ,h , sep = "") , xlab="

Delka uc i c i h o obdobi " , ylab="Minimalni p−hod . Q s t a t . (ADF)
" , cex . lab =1.3 , cex . ax i s =1.3 , cex . main=1.3 , cex . sub=1.3)

ab l i n e (h=0.05 , c o l="blue ")
dev . o f f ( )

#Export − p lo t z a v i s l o s t i minimalni p−hodnoty Q−s t a t s t i k y
testem KPSS na de l c e ucen i

png ( f i l ename=paste (h . c i s l o . hodiny , "_l ength_q_min_kpss . png " , sep
="") )

p l o t ( x<−q . min . l ength$delka , y<−q . min . l ength$q . min . kpss , type="h
" , ylim=c (0 , 1 ) , main = paste ("Hodina " ,h , sep = "") , xlab=
Delka uc i c i h o obdobi " , ylab="Minimalni p−hod . Q s t a t . (KPSS)
" , cex . lab =1.3 , cex . ax i s =1.3 , cex . main=1.3 , cex . sub=1.3)

ab l i n e (h=0.05 , c o l="blue ")
dev . o f f ( )



#Pocet d i f e r en covan i v z a v i s l o s t i na de l c e ucen i
f o r ( i in min ( cur rent . datase t$delka ) :max( cur r ent . datase t$delka )

) {
d i f . count . s e t=cur rent . datase t [ cur r ent . datase t$delka==i , ]

pocet . d i f 0<−l ength ( d i f . count . s e t$adf [ d i f . count . s e t$adf . d1 ==
0 ] )

pocet . d i f 2<−l ength ( d i f . count . s e t$adf . d2 [ d i f . count . s e t$adf . d2
!= 0 ] )

pocet . d i f 1<−l ength ( d i f . count . s e t$adf . d1 [ d i f . count . s e t$adf . d1
!= 0 ] ) − pocet . d i f 2

de lka<−i
i f ( i==min ( cur rent . datase t$delka ) ) {

d i f . count . l ength=data . frame ( delka , pocet . d i f 0 , pocet . d i f 1 ,
pocet . d i f 2 )

}
e l s e {

d i f . count . l ength<−rbind ( d i f . count . length , c ( delka , pocet .
d i f 0 , pocet . d i f 1 , pocet . d i f 2 ) )

}
}

#Export − p lo t z a v i s l o s t i poctu d i f e r en c ovan i 2 na de l c e ucen i
png ( f i l ename=paste (h . c i s l o . hodiny , "_l ength_d i f 2_count . png " , sep

="") )
p l o t ( x<−d i f . count . l ength$delka , y<−d i f . count . l ength$pocet . d i f 2 ,

type="h" , ylim=c (0 ,20 ) , main = paste ("Hodina " ,h , sep = "") ,
xlab="Delka uc i c i h o obdobi ’ " , y lab="Pocet 2 . d i f e r en covan i " ,
cex . lab =1.3 , cex . ax i s =1.3 , cex . main=1.3 , cex . sub=1.3)

dev . o f f ( )

#Export − p lo t z a v i s l o s t i poctu d i f e r en c ovan i 1 na de l c e ucen i
png ( f i l ename=paste (h . c i s l o . hodiny , "_length_d i f 1_count . png" , sep

="" ) )
p l o t ( x<−d i f . count . l ength$delka , y<−d i f . count . l ength$pocet . d i f 1 ,

type="h" , ylim=c (0 ,240) , main = paste ( "Hodina " ,h , sep = "" )
, xlab="Delka uc i c i h o obdobi ’ " , ylab="Pocet 1 . d i f e r en c ovan i
" , cex . lab =1.3 , cex . ax i s =1.3 , cex . main=1.3 , cex . sub=1.3)

dev . o f f ( )



#Export − p lo t z a v i s l o s t i poctu d i f e r en c ovan i 0 na de l c e ucen i
png ( f i l ename=paste (h . c i s l o . hodiny , "_l ength_d i f 0_count . png " , sep

="") )
p l o t ( x<−d i f . count . l ength$delka , y<−d i f . count . l ength$pocet . d i f 0 ,

type="h" , ylim=c (0 ,260) , main = paste ("Hodina " ,h , sep = "")
, xlab="Delka uc i c i h o obdobi ’ " , ylab="Pocet bez d i f e r en c ovan i
" , cex . lab =1.3 , cex . ax i s =1.3 , cex . main=1.3 , cex . sub=1.3)

dev . o f f ( )

#Hledani a export nejmensi prumerne chyby pro danou hodinu
min .mean . rmse . adf <− rmse .mean . l ength$delka [ rmse .mean . l ength$

rmse .mean . adf==min ( rmse .mean . l ength$rmse .mean . adf ) ]
min .mean . rmse . kpss <− rmse .mean . l ength$delka [ rmse .mean . l ength$

rmse .mean . kpss==min( rmse .mean . l ength$rmse .mean . kpss ) ]

kpss . n ed i f . adf . ano=0
adf . pomohlo=0
kpss . n ed i f . adf . ano . d1=0
adf . pomohlo . d1=0
adf . p r e s n e j s i . rmse=0
kpss . p r e s n e j s i . rmse=0

f o r ( i in 1 : l ength ( cur rent . datase t$adf ) ) {
i f ( cur r ent . datase t$adf [ i ] >0.05 && cur r ent . datase t$kpss [ i

] >0.05) {
kpss . n ed i f . adf . ano <− kpss . n ed i f . adf . ano + 1
i f ( cur r ent . datase t$adf . chyba . rmse . t e s t [ i ] < cur rent .

datase t$kpss . chyba . rmse . t e s t [ i ] ) {
adf . pomohlo <− adf . pomohlo + 1

}
}

i f ( cur r ent . datase t$adf . d1 [ i ] >0.05 && cur r ent . datase t$kpss . d1
[ i ] >0.05) {

kpss . n ed i f . adf . ano . d1 <− kpss . n ed i f . adf . ano . d1 + 1
i f ( cur r ent . datase t$adf . chyba . rmse . t e s t [ i ] < cur rent .

datase t$kpss . chyba . rmse . t e s t [ i ] ) {
adf . pomohlo . d1 <− adf . pomohlo . d1 + 1

}
}

i f ( cur r ent . datase t$kpss . chyba . rmse . t e s t [ i ] > cur rent . datase t



$adf . chyba . rmse . t e s t [ i ] ) {
adf . p r e s n e j s i . rmse <− adf . p r e s n e j s i . rmse + 1

}

i f ( cur r ent . datase t$kpss . chyba . rmse . t e s t [ i ] < cur rent . datase t
$adf . chyba . rmse . t e s t [ i ] ) {
kpss . p r e s n e j s i . rmse <− kpss . p r e s n e j s i . rmse + 1

}
}

i f (h==1) {
nejmensi . prumerne . chyby . de lky=data . frame (h , min .mean . rmse .

adf , min .mean . rmse . kpss , kpss . n ed i f . adf . ano , adf . pomohlo ,
kpss . n ed i f . adf . ano . d1 , adf . pomohlo . d1 , adf . p r e s n e j s i .

rmse , kpss . p r e s n e j s i . rmse )
}
e l s e {

nejmensi . prumerne . chyby . de lky<−rbind ( nejmensi . prumerne . chyby
. delky , c (h , min .mean . rmse . adf , min .mean . rmse . kpss , kpss .
n ed i f . adf . ano , adf . pomohlo , kpss . n ed i f . adf . ano . d1 , adf .
pomohlo . d1 , adf . p r e s n e j s i . rmse , kpss . p r e s n e j s i . rmse ) )

}

p r i n t (h)

}

Kód 6: Statistika RMSE výzkumu pro 24 hodin a graf průměrné RMSE při nejlepší
učící délce v jednotlivých hodinách
analyza .24 <− read . csv2 ( f i l e=f i l e .path ( " nejmensi_prumerne_chyby_

delky . csv " ) )

#Vytvoreni gra fu RMSE v z a v i s l o s t i na hodine
png ( f i l ename="analyza_24_RMSE( hodina ) . png" )
plot ( x<−analyza .24$h , y<−analyza .24$min .mean . hodnota . adf , type="

l " , col="red" , main = "RMSE v j edno t l i vy ch hodinach" , ylim=c
(0 , 20 ) , xlab="hodina" , ylab="RMSE" , axes = FALSE)

axis ( s i d e = 1 , at = c
(1 , 2 , 3 , 4 , 5 , 6 , 7 , 8 , 9 , 10 , 11 , 12 , 13 , 14 , 15 , 16 , 17 , 18 , 19 , 20 , 21 , 22 , 23 , 24 )
)

axis ( s i d e = 2 , at = c (5 , 10 ,15 ,20 ) )
l ines ( y<−analyza .24$min .mean . hodnota . kpss , type=" l " , col="black "

, axes = FALSE)



dev . of f ( )

plot ( x<−analyza .24$h , y<−analyza .24$min .mean . hodnota . adf , type="
l " , col="red" , yl im=c (0 , 20 ) , xlab="hodina" , ylab="RMSE" , axes
= FALSE)

axis ( s i d e = 1 , at = c
(1 , 2 , 3 , 4 , 5 , 6 , 7 , 8 , 9 , 10 , 11 , 12 , 13 , 14 , 15 , 16 , 17 , 18 , 19 , 20 , 21 , 22 , 23 , 24 )
)

axis ( s i d e = 2 , at = c (5 , 10 ,15 ,20 ) )
l ines ( y<−analyza .24$min .mean . hodnota . kpss , type=" l " , col="black "

, axes = FALSE)

#Prurezove s t a t s t i k y pro t e s t y KPSS a ADF
max. adf<−max( analyza .24$min .mean . hodnota . adf )
min . adf<−min( analyza .24$min .mean . hodnota . adf )
mean . adf<−mean( analyza .24$min .mean . hodnota . adf )
sd . adf<−sd ( analyza .24$min .mean . hodnota . adf )

max. kpss<−max( analyza .24$min .mean . hodnota . kpss )
min . kpss<−min( analyza .24$min .mean . hodnota . kpss )
mean . kpss<−mean( analyza .24$min .mean . hodnota . kpss )
sd . kpss<−sd ( analyza .24$min .mean . hodnota . kpss )

s t a t s t i k y .24<−data . frame (max. adf ,min . adf ,mean . adf , sd . adf ,max.
kpss ,min . kpss ,mean . kpss , sd . kpss )

write . csv2 ( s t a t s t i k y . 2 4 , f i l e=" s t a t s t i k y 2 4_sd . csv " )

Kód 7: Výpočet chyb, předpovědní funkce, vykreslovací funkce
#Funkce pro vypoce t RMSE
p o c i t e j . rmse <− function ( po int . vektor . predpoved , po int . vektor .

t e s t ) {
for ( i in 1 : length ( po int . vektor . predpoved ) ) {

i f ( i == 1) {
SE . suma . c tvercu<−( po int . vektor . predpoved [ i ]−point . vektor .

t e s t [ i ] ) ^2
}
else {

SE . suma . c tvercu<−SE . suma . c tvercu+(po int . vektor . predpoved [ i
]−point . vektor . t e s t [ i ] ) ^2

}
}
SE . prumer<−SE . suma . c tvercu/length ( po int . vektor . predpoved )
RMSE<−sqrt (SE . prumer )



return (RMSE)
}

#Funkce pro vypoce t MAE
p o c i t e j .mae <− function ( po int . vektor . predpoved , po int . vektor .

t e s t ) {
for ( i in 1 : length ( po int . vektor . predpoved ) ) {

i f ( i == 1) {
AE. suma . abs<−abs ( po int . vektor . predpoved [ i ]−point . vektor .

t e s t [ i ] )
}
else {

AE. suma . abs<−AE. suma . abs+abs ( po int . vektor . predpoved [ i ]−
point . vektor . t e s t [ i ] )

}
}
MAE<−AE. suma . abs/length ( po int . vektor . predpoved )
return (MAE)

}

#Funkce pro vypoce t MAPE
p o c i t e j . mape <− function ( po int . vektor . predpoved , po int . vektor .

t e s t ) {
for ( i in 1 : length ( po int . vektor . predpoved ) ) {

i f ( i == 1) {
APE. suma . abs<−abs ( po int . vektor . predpoved [ i ]−point . vektor .

t e s t [ i ] ) /point . vektor . t e s t [ i ]
}
else {

APE. suma . abs<−APE. suma . abs+abs ( po int . vektor . predpoved [ i ]−
point . vektor . t e s t [ i ] ) /point . vektor . t e s t [ i ]

}
}
MAPE<−APE. suma . abs/length ( po int . vektor . predpoved )
return (MAPE)

}

#Predpovedni funkce kompa t i b i l n i s f unkc i p l o t pro v y k r e s l o v an i
predpov ide j . plot <− function ( den , de lka ) {

#Nacteni op t ima ln ich u c i c i c h d e l e k
s e t t i n g s<−read . csv2 ( f i l e=f i l e .path ( " source " , " s e t t i n g s . csv " ) )



#Pro kazdou z 24 hodin
for (h in 1 : 24 ) {

#Nastaveni hodiny v predpovednim a lgor i tmu
i f (h < 10) {

h . c i s l o . hodiny <− paste ( "h0" , h , sep = "" )
jmeno . predpovedi <− paste ( " f 0 " , h , sep = "" )

}
else {

h . c i s l o . hodiny <− paste ( "h" , h , sep = "" )
jmeno . predpovedi <− paste ( " f " , h , sep = "" )

}

# J e s t l i j e chyba KPSS pro jeho n e j l e p s i ucebni de l ku mensi
nez u ADF, predpov i d e j KPSS

i f ( s e t t i n g s $min .mean . hodnota . kpss [ h ] <= s e t t i n g s $min .mean .
hodnota . adf [ h ] ) {

for . t r a i n=window(get (h . c i s l o . hodiny ) , start=c ( den−s e t t i n g s $
min .mean . rmse . kpss [ h ] ) ,end=c ( den−1) )

for .model=auto . arima ( for . t ra in , trace=FALSE, t e s t="kpss " ,
i c=" a i c " , s t epwi s e = FALSE, approximation = FALSE)

print (paste ( "h " , h , " kpss " , sep = "" ) )
}
# Jinak predpov i de j ADF
else {

for . t r a i n=window(get (h . c i s l o . hodiny ) , start=c ( den−s e t t i n g s $
min .mean . rmse . adf [ h ] ) ,end=c ( den−1) )

for .model=auto . arima ( for . t ra in , trace=FALSE, t e s t=" adf " ,
i c=" a i c " , s t epwi s e = FALSE, approximation = FALSE)

print (paste ( "h " , h , " adf " , sep = "" ) )
}

#Vytvoreni predpoved i na zak l ade s e s t r o j eneho modelu a
ex t rakc e j e j i c h hodnot

for . f o r e c a s t=f o r e c a s t ( for .model , h=delka )
a s s i gn ( jmeno . predpovedi , for . f o r e c a s t$mean, env i r = parent .

frame ( ) )
print ( jmeno . predpovedi )
print ( for . f o r e c a s t$mean)

#Extrakce parametru modelu
k o e f i c i e n t y<−for .model$coef



k o e f i c i e n t y_jmena<−names( k o e f i c i e n t y )
k o e f i c i e n t y_c i s l a<−unname( k o e f i c i e n t y )

sigma2<−round( for .model$sigma2 , 3 )
q . r e z idua<−round(q . t e s t . c i p r a ( for .model$residuals )$p . value

, 3 )
rad . arima<−paste ( " ( " , t oS t r i ng ( ar imaorder ( for .model) ) , " ) " , sep

= "" )
koe f . jmena<−t oS t r i ng ( k o e f i c i e n t y_jmena )
koe f . c i s l a<−t oS t r i ng (round( k o e f i c i e n t y_c i s l a , 3 ) )

#Ulozeni parametru ARIMA modelu
options ( s t r i ng sAsFac to r s = FALSE)

i f (h==1) {
parametry . modelu=data . frame (h , sigma2 ,q . rez idua , rad . arima ,

koe f . jmena , koe f . c i s l a )
}
else {

parametry . modelu<−rbind ( parametry . modelu , c (h , sigma2 ,q .
rez idua , rad . arima , koe f . jmena , koe f . c i s l a ) )

}

}

#Vytvoreni t a bu l k y predpoved i
a s s i gn (paste ( "parametry . modelu" , sep="" ) , parametry . modelu ,

env i r = parent . frame ( ) )

f o r e c a s t . table . method<−data . frame ( f01 , f02 , f03 , f04 , f05 , f06 , f07 ,
f08 , f09 , f10 , f11 ,

f12 , f13 , f14 , f15 , f16 , f17 , f18 ,
f19 , f20 , f21 , f22 , f23 , f24 )

a s s i gn (paste ( " f o r e c a s t . t ab l e " , sep="" ) , f o r e c a s t . table . method ,
env i r = parent . frame ( ) )

for ( i in 1 : de lka ) {
i f ( i == 1) {

predpoved . po int . vektor <− f o r e c a s t . table [ i , ]
}
else {



predpoved . po int . vektor <− c ( predpoved . po int . vektor ,
f o r e c a s t . table [ i , ] )

}
}
#Tisk z i s kanych dat do konzo l e a ex t ra k c e do g l o b a l n i c h

promennych
print ( predpoved . po int . vektor )
a s s i gn (paste ( " po int . vektor . predpoved . arima" , sep="" ) , predpoved

. po int . vektor , env i r = parent . frame ( ) )
po int . vektor . t e s t . arima <− window( datase t$mcp , start=c(1+24∗(

den−1) ) , end=c (24∗( den−1)+24∗delka ) )
po int . vektor . t e s t . arima <− as .numeric ( po int . vektor . t e s t . arima )
a s s i gn (paste ( " po int . vektor . t e s t . arima" , sep="" ) , po int . vektor .

t e s t . arima , env i r = parent . frame ( ) )
predpoved <− point . vektor . predpoved . arima
t e s t <− point . vektor . t e s t . arima
pred ikce . predpoved . t e s t . arima <− data . frame ( predpoved )
pred ikce . predpoved . t e s t . arima <− rbind ( pred ikce . predpoved . t e s t

. arima , t e s t )
a s s i gn (paste ( " pred ikce . predpoved . t e s t . arima" , sep="" ) , p red ikce

. predpoved . t e s t . arima , env i r = parent . frame ( ) )
}

#STATISTIKY PREDPOVEDI
{

#Vykres l en i g ra fu predpoved−s ku t e cno s t
point . vektor . predpoved . arima<−unlist ( po int . vektor . predpoved .

arima , r e c u r s i v e = TRUE, use .names = FALSE)
plot ( po int . vektor . predpoved . arima , type=" l " , col="red" , main="

Predikce a skutecnos t MCP, den 301 . " , yl im=c (−20 ,60) , xlab
="hodina" , ylab="MCP" )

l ines ( po int . vektor . t e s t . arima , type=" l " , col="black " )

#RMSE
print (paste ( "RMSE: " , p o c i t e j . rmse ( po int . vektor . predpoved ,

po int . vektor . t e s t ) , sep="" ) )

#MAE
print (paste ( "MAE: " , p o c i t e j .mae( po int . vektor . predpoved , po int

. vektor . t e s t ) , sep="" ) )

#MAPE
print (paste ( "MAPE: " , p o c i t e j . mape( po int . vektor . predpoved ,



point . vektor . t e s t ) , sep="" ) )

}

Kód 8: Výzkum třídenních předpovědí včetně parametrů odhadnutých modelů
#ROZSIRENY TRIDENNI PRUZKUM − STATISTIKY

{
for ( i in 200:(365−2) ) {

predpov ide j ( i , 3 )
po int . vektor . predpoved<−unlist ( po int . vektor . predpoved . arima ,

r e c u r s i v e = TRUE, use .names = FALSE)
rmse<−p o c i t e j . rmse ( po int . vektor . predpoved , po int . vektor . t e s t

)
mape<−p o c i t e j . mape( po int . vektor . predpoved , po int . vektor . t e s t

)
mae<−p o c i t e j .mae( po int . vektor . predpoved , po int . vektor . t e s t )
den<−i

#Extrakce parametru modelu do g l o b a l n i c h promennych
jmena . s loupcu<−c ( "1" , "2" , "3" , "4" , "5" , "6" , "7" , "8" , "9" , "10" , "

11" , "12" , "13" , "14" , "15" , "16" , "17" , "18" , "19" , "20" , "21" , "22
" , "23" , "24" )

a s s i gn (paste ( " sigma2_den" , i , sep = "" ) , as .numeric ( parametry .
modelu$sigma2 ) )

a s s i gn (paste ( "p_q_t e s t_den" , i , sep = "" ) , as .numeric ( parametry
. modelu$q . r e z idua ) )

a s s i gn (paste ( " rad_arima" , i , sep = "" ) , parametry . modelu$rad .
arima )

#Vytvoreni dataframu predpoved i a parametru modelu
options ( s t r i ng sAsFac to r s = FALSE)
i f ( i ==200) {

t r i d enn i . pruzkum<−data . frame ( den , rmse ,mape ,mae)
t r i d enn i . pruzkum . sigma2<−data . frame ( t (get (paste ( " sigma2_

den" , i , sep = "" ) ) ) )
t r i d e nn i . pruzkum .q . t e s t<−data . frame ( t (get (paste ( "p_q_t e s t_

den" , i , sep = "" ) ) ) )
t r i d e nn i . pruzkum . arima<−data . frame ( t (get (paste ( " rad_arima"

, i , sep = "" ) ) ) )
}
else {



t r i d e nn i . pruzkum<−rbind ( t r i d e nn i . pruzkum , c ( den , rmse ,mape ,
mae) )

t r i d e nn i . pruzkum . sigma2<−rbind ( t r i d e nn i . pruzkum . sigma2 , c ( t
(get (paste ( " sigma2_den" , i , sep = "" ) ) ) ) )

t r i d e nn i . pruzkum .q . t e s t<−rbind ( t r i d e nn i . pruzkum .q . t e s t , c ( t
(get (paste ( "p_q_t e s t_den" , i , sep = "" ) ) ) ) )

t r i d e nn i . pruzkum . arima<−rbind ( t r i d e nn i . pruzkum . arima , c ( t (
get (paste ( " rad_arima" , i , sep = "" ) ) ) ) )

}

colnames ( t r i d e nn i . pruzkum . sigma2 )<−jmena . s loupcu
colnames ( t r i d e nn i . pruzkum .q . t e s t )<−jmena . s loupcu
colnames ( t r i d e nn i . pruzkum . arima )<−jmena . s loupcu

print (paste ( "Prave spoc i tany den : " , i , sep="" ) )
}
write . csv2 ( t r i d e nn i . pruzkum , f i l e=" t r i d e nn i_pruzkum . csv " )
write . csv2 ( t r i d e nn i . pruzkum . sigma2 , f i l e=" t r i d e nn i_pruzkum_

sigma2 . csv " )
write . csv2 ( t r i d e nn i . pruzkum .q . t e s t , f i l e=" t r i d e nn i_pruzkum_q_

t e s t . csv " )
write . csv2 ( t r i d e nn i . pruzkum . arima , f i l e=" t r i d e nn i_pruzkum_

arima . csv " )
}

Kód 9: Analýza výzkumu třídenních předpovědí, graf
# ANALYZA TRIDENNIHO VYZKUMU

# Nahrani souboru
analyza . t r i d e nn i . rmse <− read . csv2 ( f i l e=f i l e .path ( " t r i d e nn i_

pruzkum . csv " ) )

# Graf RMSE pro t r i d enn i vyzkum
png ( f i l ename="analyza_200_363_RMSE( den ) . png" )
plot ( x<−analyza . t r i d e nn i . rmse$den , y<−analyza . t r i d e nn i . rmse$rmse

, type=" l " , col="black " , main = "RMSE t r i d enn i predpovedi pro
200 . az 363 . den roku" , ylim=c (0 , 45 ) , xlab="Pocatecni den

t r i d enn i predpovedi " , ylab="RMSE" )
dev . of f ( )

# Prurezove s t a t i s t i k y RMSE
max( analyza . t r i d e nn i . rmse$rmse )
min( analyza . t r i d e nn i . rmse$rmse )



mean( analyza . t r i d e nn i . rmse$rmse )
var ( analyza . t r i d e nn i . rmse$rmse )

# Nejmensi a n e j v e t s i RMSE pruzkumu
analyza . t r i d e nn i . rmse$den [which( analyza . t r i d e nn i . rmse$rmse==min(

analyza . t r i d e nn i . rmse$rmse ) ) ]
# Min RMSE den 265
analyza . t r i d e nn i . rmse$den [which( analyza . t r i d e nn i . rmse$rmse==max(

analyza . t r i d e nn i . rmse$rmse ) ) ]
# Min RMSE den 300

# Prurezove s t a t i s t i k y r o z p t y l u pro j e d n o t l i v e hodiny
analyza . t r i d e nn i . sigma2 <− read . csv2 ( f i l e=f i l e .path ( " t r i d enn i_

pruzkum_sigma2 . csv " ) )
for ( i in 1 : 24 ) {

mean <− mean( analyza . t r i d e nn i . sigma2 [ , i +1])
se <− sqrt (var ( analyza . t r i d e nn i . sigma2 [ , i +1]) )
i f ( i==1) {

t r i d enn i . se <− data . frame (c (mean, se ) )
}
else {

t r i d enn i . se <− cbind ( t r i d e nn i . se , c (mean, se ) )
}

}
names( t r i d e nn i . se )<−c (NULL, "1" , "2" , "3" , "4" , "5" , "6" , "7" , "8" , "9" , "

10" , "11" , "12" , "13" , "14" , "15" , "16" , "17" , "18" , "19" , "20" , "21" , "
22" , "23" , "24" )

write . csv2 ( t r i d e nn i . se , f i l e=" t r i d e nn i_sigma2_mean_se . csv " )

Kód 10: Předpovědní funkce rozšíření ARIMA−G

# ARCH−e f e k t t e s t z knihovny aTSA
arch . t e s t <− function ( residuals , output = TRUE)
{

r e s <− residuals
r e s2 <− r e s ^2
n <− length ( r e s )
i f (n < 2L)

stop ( "not enough length o f r e s i d u a l s " )
l ag .max <− min(24 , n)
l ag . seq <− seq ( i f e l s e ( l ag .max > 4 ,4 ,2 ) , l ag .max, by = 4)
PQ <− LM <− p . value1 <− p . value2 <− numeric ( length ( l ag . seq ) )
for ( i in 1 : length ( l ag . seq ) ) {

k <− round( sqrt ( length ( residuals ) ) , 0 )



LB. t e s t <− Box . t e s t ( res2 , l ag = k)
PQ[ i ] <− LB. t e s t$ s t a t i s t i c
p . va lue1 [ i ] <− LB. t e s t$p . va lue
rt <− embed( res2 , k )
lm . f i t <− lm( rt [ , 1 ] ~ rt [ , −1 ] )
SSE <− sum( ( rt [ , 1 ] − residuals (lm . f i t ) ) ^2)
SST <− sum( ( rt [ , 1 ] − mean( rt [ , 1 ] ) ) ^2)
LM[ i ] <− ( (SST − SSE)/k )/ (SSE/ (n − 2∗k − 1) )
p . va lue2 [ i ] <− 1 − pchisq (LM[ i ] , k − 1)

}
PQcheck <− matrix (c ( l ag . seq ,PQ, p . value1 ) ,ncol = 3)
LMcheck <− matrix (c (LM, p . value2 ) ,ncol = 2)
r e s u l t <− cbind (PQcheck , LMcheck )
colnames ( r e s u l t ) <− c ( " order " , "PQ" , "p . va lue " , "LM" , "p . va lue " )
i f ( output ) {

cat ( "ARCH he t e r o s c e d a s t i c i t y t e s t f o r r e s i d u a l s " , "\n" )
cat ( " a l t e r n a t i v e : h e t e r o s c e d a s t i c " , "\n\n" )
cat ( "Portmanteau−Q t e s t : " , "\n" )
print ( r e s u l t [ , 1 : 3 ] , d i g i t s = 3)
cat ( "Lagrange−Mul t i p l i e r t e s t : " , "\n" )
print ( r e s u l t [ , c ( 1 , 4 , 5 ) ] , d i g i t s = 3)
op <− par (mfrow = c ( 2 , 2 ) )
plot ( 1 : n , res , x lab = "Time" , ylab = " r e s i d " )
abline (h = 0 , col = 2 , l t y = 2)
plot ( 1 : n , res2 , xlab = "Time" , ylab = " r e s i d ^2" )
abline (h = 0 , col = 2 , l t y = 2)
plot ( l ag . seq , p . value1 , yl im = c ( 0 , 1 ) , x lab = "Order" , ylab = "

PQ prob . " )
abline (h = .05 , col = 3 , l t y = 2)
plot ( l ag . seq , p . value2 , yl im = c ( 0 , 1 ) , x lab = "Order" , ylab = "

LM prob . " )
abline (h = .05 , col = 3 , l t y = 2)
par ( op )

}
arch . t e s t <− r e s u l t

}

#Predpovedni funkce ARIMA−G kompa t i b i l n i s v y k r e s l o v a c i f unkc i
predpov ide j . garch . plot <− function ( den , de lka ) {

s e t t i n g s<−read . csv2 ( f i l e=f i l e .path ( " source " , " s e t t i n g s . csv " ) )
for (h in 1 : 24 ) {

i f (h < 10) {
h . c i s l o . hodiny <− paste ( "h0" , h , sep = "" )



jmeno . predpovedi <− paste ( " f 0 " , h , sep = "" )
}
else {

h . c i s l o . hodiny <− paste ( "h" , h , sep = "" )
jmeno . predpovedi <− paste ( " f " , h , sep = "" )

}

print (paste ( "### Hodina " , h , " ###" , sep = "" ) )

#J e s t l i j e chyba kpss pro jeho n e j l e p s i ucebni de l ku mensi
nez u adf , p r edpov i de j kpss

#Nulova hypoteza lm i portmanteau −
#Jako "portmanteau" j e zde minen McLeod−Li t e s t − v tomto

kontex tu e k v i v a l e n t n i v y j ad r en i ( portmanteu j e vseobecne
Q−t e s t , McLeod−Li t e s t take )

#Predpovedni a l gor i tmus z c a s t i t o to zny z predchozim ,
zakomentovany r o z d i l n o s t i

i f ( s e t t i n g s $min .mean . hodnota . kpss [ h ] <= s e t t i n g s $min .mean .
hodnota . adf [ h ] ) {

for . t r a i n=window(get (h . c i s l o . hodiny ) , start=c ( den−s e t t i n g s $
min .mean . rmse . kpss [ h ] ) ,end=c ( den−1) )

for .model=auto . arima ( for . t ra in , trace=FALSE, t e s t="kpss " ,
i c=" a i c " , s t epwi s e = FALSE, approximation = FALSE)

# U odhadnuteho ARIMA modelu j e t e s tovana pr i tomnost
h e t e r o s k e d a s t i c i t y

arch<−arch . t e s t ( for .model$residuals , output = FALSE)
arch . portmanteau . p<−unname( arch [ 1 , 3 ] )
arch . lm . p<−unname( arch [ 1 , 5 ] )
print (c ( " arch . portmanteau . p" , arch . portmanteau . p) )
print (c ( " arch . lm . p" , arch . lm . p ) )

#Je− l i de tekovan ARCH e f e k t
i f ( arch . portmanteau . p <= 0.05 | | arch . lm . p <= 0 .05 ) {

#Je ne jprve nastavena dos ta tecna de l ka uceni
i f ( length ( for . t r a i n ) < 102) {

for . t r a i n . garch = window(get (h . c i s l o . hodiny ) , start=c (
den−102) ,end=c ( den−1) )

}

else {



for . t r a i n . garch = for . t r a i n
}

# Spec funkc i rugarch j sou predany parametry modelu z
puvodni ARIMY

print ( ar imaorder ( for .model) )
print ( for . rad . p<−ar imaorder ( for .model) [ 1 ] )
print ( for . rad .q<−ar imaorder ( for .model) [ 3 ] )
print ( for . rad . i<−ar imaorder ( for .model) [ 2 ] )
garchspec <− ugarchspec ( var iance .model = l i s t (model = "

sGARCH" , garchOrder = c ( 1 , 1 ) ) ,
mean .model = l i s t ( armaOrder = c (

for . rad . p , for . rad .q) ) )

# Algori tmus ARIMA−G, d i f e r e n cn i v e t v en i
i f ( for . rad . i == 0) {

print ( " 2 . KPSS, i=0" )

#V pripade , ze se nepovede n a f i t o v a t predpoved ,
pokracu je a l gor i tmus jako puvodni predpovedni
postup

pokus<−tryCatch (
{

print ( for . t r a i n . garch )
#Naf i t ovan i modelu d l e s p e c i f i k na u c i c i obdob i
g a r c h f i t <− uga r ch f i t ( spec = garchspec , data=for .

t r a i n . garch )
#Ucineni predpoved i s nafi tovanym modelem
ga r ch f o r e c a s t<−uga r ch f o r e ca s t ( g a r ch f i t , n . ahead=

delka )
#Extrakce hodnot predpoved i a vy t vo r en i k o r e k tn i

casove rady z t e ch t o hodnot
garch<−unname( g a r ch f o r e c a s t@ f o r e c a s t$ s e r i e sFo r

[ , 1 ] )
garch . ts<−ts ( garch , start = c ( den ) , end = c ( den+

delka−1) )
for . f o r e c a s t<−garch . ts
print ( g a r ch f o r e c a s t@ f o r e c a s t$ s e r i e sFo r )

#Overeni r e z i d u i Q−tes tem a McLeod−Li testem
r e z idua .q . p<−q . t e s t . c i p r a ( g a r c h f i t@ f i t $residuals )$

p . va lue
rez idua . q2 . p<−q . t e s t . c i p r a ( g a r c h f i t@ f i t $residuals



^2)$p . va lue

print (c ( "p hod Q−t e s t " ,q . t e s t . c i p r a ( g a r c h f i t@ f i t $
residuals )$p . va lue ) )

print (c ( "p hod Q−t e s t ^2 ( portmanteau ) " ,q . t e s t .
c i p r a ( g a r c h f i t@ f i t $residuals^2)$p . va lue ) )

} ,
#Osetreni chyb
e r r o r=function ( cond ) {

message ( cond )
return (NA)

} ,
warning=function ( cond ) {

message ( cond )
return (NULL)

} ,
f i n a l l y = {
}

)
#Pripad chyby f i t o v a n i c i s e l h an i knihovny rugarch −

predpoved d l e auto . arima
i f ( ! i s . null ( pokus ) && length ( pokus ) > 0 && is .na( pokus

) ) {
for . f o r e c a s t . l i s t=f o r e c a s t ( for .model , h=delka )
for . f o r e c a s t<−for . f o r e c a s t . l i s t $mean
r e z idua .q . p<−NA
rez idua . q2 . p<−NA

}
#Pripad chyby f i t o v a n i c i s e l h an i knihovny rugarch −

predpoved d l e auto . arima
i f ( i s . null ( pokus ) ) {

for . f o r e c a s t . l i s t=f o r e c a s t ( for .model , h=delka )
for . f o r e c a s t<−for . f o r e c a s t . l i s t $mean
r e z idua .q . p<−NA
rez idua . q2 . p<−NA

}
}

i f ( for . rad . i == 1) {
print ( " 2 . KPSS, i=1" )
pokus<−tryCatch (

{



for . t<−for . t r a i n . garch
for . t . d1<−d i f f ( for . t )
print ( for . t . d1 )
g a r c h f i t <− uga r ch f i t ( spec = garchspec , data=for . t

. d1 )
g a r ch f o r e c a s t<−uga r ch f o r e ca s t ( g a r ch f i t , n . ahead=

delka )
garch<−unname( g a r ch f o r e c a s t@ f o r e c a s t$ s e r i e sFo r

[ , 1 ] )
garch . ts<−ts ( garch , start = c ( den ) , end = c ( den+

delka−1) )

obnoveno<−d i f f i n v ( garch . ts )
obnoveno . c<−obnoveno+for . t [ length ( for . t ) ]
obnoveno . c . for<−window( obnoveno . c , start=c ( time (

obnoveno . c ) [ 2 ] ) , end=c ( time ( obnoveno . c ) [ length (
time ( obnoveno . c ) ) ] ) )

for . f o r e c a s t<−obnoveno . c . for

r e z idua .q . p<−q . t e s t . c i p r a ( g a r c h f i t@ f i t $residuals )$
p . va lue

rez idua . q2 . p<−q . t e s t . c i p r a ( g a r c h f i t@ f i t $residuals
^2)$p . va lue

print (c ( "p hod Q−t e s t " ,q . t e s t . c i p r a ( g a r c h f i t@ f i t $
residuals )$p . va lue ) )

print (c ( "p hod Q−t e s t ^2 ( portmanteau ) " ,q . t e s t .
c i p r a ( g a r c h f i t@ f i t $residuals^2)$p . va lue ) )

} ,
e r r o r=function ( cond ) {

message ( cond )
return (NA)

} ,
warning=function ( cond ) {

message ( cond )
return (NULL)

} ,
f i n a l l y = {
}

)
i f ( ! i s . null ( pokus ) && length ( pokus ) > 0 && is .na( pokus

) ) {
for . f o r e c a s t . l i s t=f o r e c a s t ( for .model , h=delka )



for . f o r e c a s t<−for . f o r e c a s t . l i s t $mean
r e z idua .q . p<−NA
rez idua . q2 . p<−NA

}
i f ( i s . null ( pokus ) ) {

for . f o r e c a s t . l i s t=f o r e c a s t ( for .model , h=delka )
for . f o r e c a s t<−for . f o r e c a s t . l i s t $mean
r e z idua .q . p<−NA
rez idua . q2 . p<−NA

}

}

i f ( for . rad . i == 2) {
print ( " 2 . KPSS, i=2" )
pokus<−tryCatch (

{
for . t<−for . t r a i n . garch
for . t . d1<−d i f f ( for . t )
for . t . d2<−d i f f ( for . t . d1 )
print ( for . t . d2 )

g a r c h f i t <− uga r ch f i t ( spec = garchspec , data=for . t
. d2 )

g a r ch f o r e c a s t<−uga r ch f o r e ca s t ( g a r ch f i t , n . ahead=
delka )

garch<−unname( g a r ch f o r e c a s t@ f o r e c a s t$ s e r i e sFo r
[ , 1 ] )

garch . ts<−ts ( garch , start = c ( den ) , end = c ( den+
delka−1) )

d i f f . 1<−d i f f i n v ( garch . ts )
obnoveno . d i f f . c<−d i f f .1+ for . t . d1 [ length ( for . t . d1 ) ]
obnoveno . d i f f<−window( obnoveno . d i f f . c , start=c (

time ( obnoveno . d i f f . c ) [ 2 ] ) , end=c ( time ( obnoveno .
d i f f . c ) [ length ( time ( obnoveno . d i f f . c ) ) ] ) )

obnoveno<−d i f f i n v ( obnoveno . d i f f )
obnoveno . c<−obnoveno+for . t [ length ( for . t ) ]
obnoveno . c . for<−window( obnoveno . c , start=c ( time (

obnoveno . c ) [ 2 ] ) , end=c ( time ( obnoveno . c ) [ length (
time ( obnoveno . c ) ) ] ) )



for . f o r e c a s t<−obnoveno . c . for

r e z idua .q . p<−q . t e s t . c i p r a ( g a r c h f i t@ f i t $residuals )$
p . va lue

rez idua . q2 . p<−q . t e s t . c i p r a ( g a r c h f i t@ f i t $residuals
^2)$p . va lue

print (c ( "p hod Q−t e s t " ,q . t e s t . c i p r a ( g a r c h f i t@ f i t $
residuals )$p . va lue ) )

print (c ( "p hod Q−t e s t ^2 ( portmanteau ) " ,q . t e s t .
c i p r a ( g a r c h f i t@ f i t $residuals^2)$p . va lue ) )

} ,
e r r o r=function ( cond ) {

message ( cond )
return (NA)

} ,
warning=function ( cond ) {

message ( cond )
return (NULL)

} ,
f i n a l l y = {
}

)
i f ( ! i s . null ( pokus ) && length ( pokus ) > 0 && is .na( pokus

) ) {
for . f o r e c a s t . l i s t=f o r e c a s t ( for .model , h=delka )
for . f o r e c a s t<−for . f o r e c a s t . l i s t $mean
r e z idua .q . p<−NA
rez idua . q2 . p<−NA

}

i f ( i s . null ( pokus ) ) {
for . f o r e c a s t . l i s t=f o r e c a s t ( for .model , h=delka )
for . f o r e c a s t<−for . f o r e c a s t . l i s t $mean
r e z idua .q . p<−NA
rez idua . q2 . p<−NA

}

}

}



else {
print ( " 2 . KPSS, no garch " )
for . f o r e c a s t . l i s t=f o r e c a s t ( for .model , h=delka )
for . f o r e c a s t<−for . f o r e c a s t . l i s t $mean

}

print (paste ( "h " , h , " kpss " , sep = "" ) )
}
else {

for . t r a i n=window(get (h . c i s l o . hodiny ) , start=c ( den−s e t t i n g s $
min .mean . rmse . adf [ h ] ) ,end=c ( den−1) )

for .model=auto . arima ( for . t ra in , trace=FALSE, t e s t=" adf " ,
i c=" a i c " , s t epwi s e = FALSE, approximation = FALSE)

arch<−arch . t e s t ( for .model$residuals , output = FALSE)
arch . portmanteau . p<−unname( arch [ 1 , 3 ] )
arch . lm . p<−unname( arch [ 1 , 5 ] )
print (c ( " arch . portmanteau . p" , arch . portmanteau . p) )
print (c ( " arch . lm . p" , arch . lm . p ) )

i f ( arch . portmanteau . p <= 0.05 | | arch . lm . p <= 0 .05 ) {
i f ( length ( for . t r a i n ) < 102) {

for . t r a i n . garch = window(get (h . c i s l o . hodiny ) , start=c (
den−102) ,end=c ( den−1) )

}
else {

for . t r a i n . garch = for . t r a i n
}

for . rad . p<−ar imaorder ( for .model) [ 1 ]
for . rad .q<−ar imaorder ( for .model) [ 3 ]
for . rad . i<−ar imaorder ( for .model) [ 2 ]
garchspec <− ugarchspec ( var iance .model = l i s t (model = "

sGARCH" , garchOrder = c ( 1 , 1 ) ) ,
mean .model = l i s t ( armaOrder = c (

for . rad . p , for . rad .q) ) )

i f ( for . rad . i == 0) {
print ( " 2 .ADF i=0" )
pokus<−tryCatch (

{
g a r c h f i t <− uga r ch f i t ( spec = garchspec , data=for .

t r a i n . garch )



ga r ch f o r e c a s t<−uga r ch f o r e ca s t ( g a r ch f i t , n . ahead=
delka )

garch<−unname( g a r ch f o r e c a s t@ f o r e c a s t$ s e r i e sFo r
[ , 1 ] )

garch . ts<−ts ( garch , start = c ( den ) , end = c ( den+
delka−1) )

for . f o r e c a s t<−garch . ts
print ( g a r ch f o r e c a s t@ f o r e c a s t$ s e r i e sFo r )

r ez idua .q . p<−q . t e s t . c i p r a ( g a r c h f i t@ f i t $residuals )$
p . va lue

rez idua . q2 . p<−q . t e s t . c i p r a ( g a r c h f i t@ f i t $residuals
^2)$p . va lue

print (c ( "p hod Q−t e s t " ,q . t e s t . c i p r a ( g a r c h f i t@ f i t $
residuals )$p . va lue ) )

print (c ( "p hod Q−t e s t ^2 ( portmanteau ) " ,q . t e s t .
c i p r a ( g a r c h f i t@ f i t $residuals^2)$p . va lue ) )

} ,
e r r o r=function ( cond ) {

message ( cond )
return (NA)

} ,
warning=function ( cond ) {

message ( cond )
return (NULL)

} ,
f i n a l l y = {
}

)
i f ( ! i s . null ( pokus ) && length ( pokus ) > 0 && is .na( pokus

) ) {
for . f o r e c a s t . l i s t=f o r e c a s t ( for .model , h=delka )
for . f o r e c a s t<−for . f o r e c a s t . l i s t $mean
r e z idua .q . p<−NA
rez idua . q2 . p<−NA

}

i f ( i s . null ( pokus ) ) {
for . f o r e c a s t . l i s t=f o r e c a s t ( for .model , h=delka )
for . f o r e c a s t<−for . f o r e c a s t . l i s t $mean
r e z idua .q . p<−NA
rez idua . q2 . p<−NA



}
}

i f ( for . rad . i == 1) {
print ( " 2 .ADF i=1" )
pokus<−tryCatch (

{
a s s i gn (paste ( " f o r . t . d1 . t e s t " , sep="" ) , for . t . d1 ,

env i r = parent . frame ( ) )
for . t<−for . t r a i n . garch
for . t . d1<−d i f f ( for . t )

g a r c h f i t <− uga r ch f i t ( spec = garchspec , data=for . t
. d1 )

g a r ch f o r e c a s t<−uga r ch f o r e ca s t ( g a r ch f i t , n . ahead=
delka )

garch<−unname( g a r ch f o r e c a s t@ f o r e c a s t$ s e r i e sFo r
[ , 1 ] )

garch . ts<−ts ( garch , start = c ( den ) , end = c ( den+
delka−1) )

obnoveno<−d i f f i n v ( garch . ts )
obnoveno . c<−obnoveno+for . t [ length ( for . t ) ]
obnoveno . c . for<−window( obnoveno . c , start=c ( time (

obnoveno . c ) [ 2 ] ) , end=c ( time ( obnoveno . c ) [ length (
time ( obnoveno . c ) ) ] ) )

for . f o r e c a s t<−obnoveno . c . for

r e z idua .q . p<−q . t e s t . c i p r a ( g a r c h f i t@ f i t $residuals )$
p . va lue

rez idua . q2 . p<−q . t e s t . c i p r a ( g a r c h f i t@ f i t $residuals
^2)$p . va lue

print (c ( "p hod Q−t e s t " ,q . t e s t . c i p r a ( g a r c h f i t@ f i t $
residuals )$p . va lue ) )

print (c ( "p hod Q−t e s t ^2 ( portmanteau ) " ,q . t e s t .
c i p r a ( g a r c h f i t@ f i t $residuals^2)$p . va lue ) )

} ,
e r r o r=function ( cond ) {

message ( cond )
return (NA)

} ,
warning=function ( cond ) {



message ( cond )
return (NULL)

} ,
f i n a l l y = {
}

)
i f ( ! i s . null ( pokus ) && length ( pokus ) > 0 && is .na( pokus

) ) {
for . f o r e c a s t . l i s t=f o r e c a s t ( for .model , h=delka )
for . f o r e c a s t<−for . f o r e c a s t . l i s t $mean
r e z idua .q . p<−NA
rez idua . q2 . p<−NA

}

i f ( i s . null ( pokus ) ) {
for . f o r e c a s t . l i s t=f o r e c a s t ( for .model , h=delka )
for . f o r e c a s t<−for . f o r e c a s t . l i s t $mean
r e z idua .q . p<−NA
rez idua . q2 . p<−NA

}
}

i f ( for . rad . i == 2) {
print ( " 2 .ADF i=2" )
pokus<−tryCatch (

{
for . t<−for . t r a i n . garch
for . t . d1<−d i f f ( for . t )
for . t . d2<−d i f f ( for . t . d1 )

g a r c h f i t <− uga r ch f i t ( spec = garchspec , data=for . t
. d2 )

g a r ch f o r e c a s t<−uga r ch f o r e ca s t ( g a r ch f i t , n . ahead=
delka )

garch<−unname( g a r ch f o r e c a s t@ f o r e c a s t$ s e r i e sFo r
[ , 1 ] )

garch . ts<−ts ( garch , start = c ( den ) , end = c ( den+
delka−1) )

d i f f . 1<−d i f f i n v ( garch . ts )
obnoveno . d i f f . c<−d i f f .1+ for . t . d1 [ length ( for . t . d1 ) ]
obnoveno . d i f f<−window( obnoveno . d i f f . c , start=c (

time ( obnoveno . d i f f . c ) [ 2 ] ) , end=c ( time ( obnoveno .



d i f f . c ) [ length ( time ( obnoveno . d i f f . c ) ) ] ) )

obnoveno<−d i f f i n v ( obnoveno . d i f f )
obnoveno . c<−obnoveno+for . t [ length ( for . t ) ]
obnoveno . c . for<−window( obnoveno . c , start=c ( time (

obnoveno . c ) [ 2 ] ) , end=c ( time ( obnoveno . c ) [ length (
time ( obnoveno . c ) ) ] ) )

for . f o r e c a s t<−obnoveno . c . for

r e z idua .q . p<−q . t e s t . c i p r a ( g a r c h f i t@ f i t $residuals )$
p . va lue

rez idua . q2 . p<−q . t e s t . c i p r a ( g a r c h f i t@ f i t $residuals
^2)$p . va lue

print (c ( "p hod Q−t e s t " ,q . t e s t . c i p r a ( g a r c h f i t@ f i t $
residuals )$p . va lue ) )

print (c ( "p hod Q−t e s t ^2 ( portmanteau ) " ,q . t e s t .
c i p r a ( g a r c h f i t@ f i t $residuals^2)$p . va lue ) )

} ,
e r r o r=function ( cond ) {

message ( cond )
return (NA)

} ,
warning=function ( cond ) {

message ( cond )
return (NULL)

} ,
f i n a l l y = {
}

)
i f ( ! i s . null ( pokus ) && length ( pokus ) > 0 && is .na( pokus

) ) {
for . f o r e c a s t . l i s t=f o r e c a s t ( for .model , h=delka )
for . f o r e c a s t<−for . f o r e c a s t . l i s t $mean
r e z idua .q . p<−NA
rez idua . q2 . p<−NA

}

i f ( i s . null ( pokus ) ) {
for . f o r e c a s t . l i s t=f o r e c a s t ( for .model , h=delka )
for . f o r e c a s t<−for . f o r e c a s t . l i s t $mean
r e z idua .q . p<−NA
rez idua . q2 . p<−NA



}
}

}

else {
print ( " 2 .ADF, no garch " )
for . f o r e c a s t . l i s t=f o r e c a s t ( for .model , h=delka )
for . f o r e c a s t<−for . f o r e c a s t . l i s t $mean

}

print (paste ( "h " , h , " adf " , sep = "" ) )
}

a s s i gn ( jmeno . predpovedi , for . f o r e c a s t , env i r = parent . frame
( ) )

print ( jmeno . predpovedi )
print ( for . f o r e c a s t )

#Extrakce parametru modelu

k o e f i c i e n t y<−for .model$coef
k o e f i c i e n t y_jmena<−names( k o e f i c i e n t y )
k o e f i c i e n t y_c i s l a<−unname( k o e f i c i e n t y )

sigma2<−round( for .model$sigma2 , 3 )
q . r e z idua<−round(q . t e s t . c i p r a ( for .model$residuals )$p . value

, 3 )
rad . arima<−paste ( " ( " , t oS t r i ng ( ar imaorder ( for .model) ) , " ) " , sep

= "" )
koe f . jmena<−t oS t r i ng ( k o e f i c i e n t y_jmena )
koe f . c i s l a<−t oS t r i ng (round( k o e f i c i e n t y_c i s l a , 3 ) )

options ( s t r i ng sAsFac to r s = FALSE)

i f (h==1) {
parametry . modelu . arima=data . frame (h , sigma2 ,q . rez idua , rad .

arima , koe f . jmena , koe f . c i s l a )
parametry . modelu . garch=data . frame (h , arch . lm . p , arch .

portmanteau . p , r ez idua .q . p , r e z idua . q2 . p)



}
else {

parametry . modelu . arima<−rbind ( parametry . modelu . arima , c (h ,
sigma2 ,q . rez idua , rad . arima , koe f . jmena , koe f . c i s l a ) )

parametry . modelu . garch<−rbind ( parametry . modelu . garch , c (h ,
arch . lm . p , arch . portmanteau . p , r ez idua .q . p , r e z idua . q2 . p) )

}

}

a s s i gn (paste ( "parametry . modelu . arima" , sep="" ) , parametry .
modelu . arima , env i r = parent . frame ( ) )

a s s i gn (paste ( "parametry . modelu . garch " , sep="" ) , parametry .
modelu . garch , env i r = parent . frame ( ) )

#Vytvoreni predpovedni t a bu l k y

f o r e c a s t . table . method<−data . frame ( f01 , f02 , f03 , f04 , f05 , f06 , f07 ,
f08 , f09 , f10 , f11 ,

f12 , f13 , f14 , f15 , f16 , f17 , f18 ,
f19 , f20 , f21 , f22 , f23 , f24 )

a s s i gn (paste ( " f o r e c a s t . t ab l e " , sep="" ) , f o r e c a s t . table . method ,
env i r = parent . frame ( ) )

for ( i in 1 : de lka ) {
i f ( i == 1) {

predpoved . po int . vektor <− f o r e c a s t . table [ i , ]
}
else {

predpoved . po int . vektor <− c ( predpoved . po int . vektor ,
f o r e c a s t . table [ i , ] )

}
}

#Tisk a zapsani z i s kanych predpoved i do g l o b a l n i c h promennych
print ( predpoved . po int . vektor )
a s s i gn (paste ( " po int . vektor . predpoved . garch " , sep="" ) , predpoved

. po int . vektor , env i r = parent . frame ( ) )
po int . vektor . t e s t . garch<−window( datase t$mcp , start=c(1+24∗( den

−1) ) , end=c (24∗( den−1)+24∗delka ) )
po int . vektor . t e s t . garch<−as .numeric ( po int . vektor . t e s t . garch )



a s s i gn (paste ( " po int . vektor . t e s t . garch " , sep="" ) , po int . vektor .
t e s t . garch , env i r = parent . frame ( ) )

predpoved <− point . vektor . predpoved . garch
t e s t <− point . vektor . t e s t . garch
pred ikce . predpoved . t e s t . garch <− data . frame ( predpoved )
pred ikce . predpoved . t e s t . garch <− rbind ( pred ikce . predpoved . t e s t

. garch , t e s t )
a s s i gn (paste ( " pred ikce . predpoved . t e s t . garch " , sep="" ) , p red ikce

. predpoved . t e s t . garch , env i r = parent . frame ( ) )
}

#STATISTIKY PREDPOVEDI ARIMA−GARCH
{

po int . vektor . predpoved . arima<−unlist ( po int . vektor . predpoved .
arima , r e c u r s i v e = TRUE, use .names = FALSE)

po int . vektor . predpoved . garch<−unlist ( po int . vektor . predpoved .
garch , r e c u r s i v e = TRUE, use .names = FALSE)

plot ( po int . vektor . predpoved . garch , type=" l " , col="red" , main="
Predikce a skutecnos t MCP, den 332 . − 334 . " , yl im=c (0 ,120) ,
xlab="hodina" , ylab="MCP" )

l ines ( po int . vektor . predpoved . arima , type=" l " , col="dodgerblue "
)

l ines ( po int . vektor . t e s t . arima , type=" l " , col="black " )
l ines ( po int . vektor . t e s t . garch , type=" l " , col="black " )

print (c ( "Test − shodna poz i c e predpovedi " , min( po int . vektor .
t e s t . arima−point . vektor . t e s t . garch ) , max( po int . vektor . t e s t .
arima−point . vektor . t e s t . garch ) ) )

print (c ( "RMSE ARIMA " , round( p o c i t e j . rmse ( po int . vektor .
predpoved . arima , po int . vektor . t e s t . arima ) ,2 ) ) )

print (c ( "RMSE GARCH " , round( p o c i t e j . rmse ( po int . vektor .
predpoved . garch , po int . vektor . t e s t . garch ) ,2 ) ) )

print (c ( "RMSE GARCH−ARIMA " , p o c i t e j . rmse ( po int . vektor .
predpoved . garch , po int . vektor . t e s t . garch ) − p o c i t e j . rmse (
po int . vektor . predpoved . arima , po int . vektor . t e s t . arima ) ) )

print (c ( "RMSE GARCH−ARIMA " , round( p o c i t e j . rmse ( po int . vektor .
predpoved . garch , po int . vektor . t e s t . garch ) − p o c i t e j . rmse (
po int . vektor . predpoved . arima , po int . vektor . t e s t . arima ) ,2 ) ) )

arima . garch . t e s t . export=rbind ( po int . vektor . predpoved . arima ,
po int . vektor . predpoved . garch , po int . vektor . t e s t . arima )

}



Kód 11: Analýza výzkumu třídenních předpovědí ARIMA a ARIMA-G, graf
#Rea l i zace a u l o z en i t r i d enn iho vyzkumu RMSE GARCH
{

for ( i in 200 : ( 363 ) ) {
predpov ide j . garch . plot ( i , 3 )
po int . vektor . predpoved . garch<−unlist ( po int . vektor . predpoved .

garch , r e c u r s i v e = TRUE, use .names = FALSE)
rmse<−p o c i t e j . rmse ( po int . vektor . predpoved . garch , po int .

vektor . t e s t . garch )
den<−i
print (c ( "RMSE" , rmse ) )

i f ( i ==200) {
t r i d enn i . pruzkum . garch<−data . frame ( den , rmse )

}
else {

t r i d enn i . pruzkum . garch<−rbind ( t r i d e nn i . pruzkum . garch , c ( den
, rmse ) )

}

print (paste ( "Prave spoc i tany den : " , i , sep="" ) )
}
write . csv2 ( t r i d e nn i . pruzkum . garch , f i l e=" t r i d e nn i_pruzkum_

garch (1 , 1 )_200_363 . csv " )
}

#Analyza ARIMA−G v s o u v i s l o s t i s ARIMA
t r i d e nn i . garch<−read . csv2 ( f i l e=f i l e .path ( " t r i d e nn i_pruzkum_garch

(1 , 1 )_200_363 . csv " ) )
t r i d e nn i . arima <− read . csv2 ( f i l e=f i l e .path ( " t r i d e nn i_pruzkum . csv

" ) )

#Prurezove s t a t i s t i k y pro nero z s i r ene modely ARIMA
max( t r i d e nn i . arima$rmse )
min( t r i d e nn i . arima$rmse )
mean( t r i d e nn i . arima$rmse )
var ( t r i d e nn i . arima$rmse )

#Vytvoreni caseove rady r o z d i l u chyb ARIMA vs . ARIMA−G
r o z d i l . rmse<−t r i d e nn i . garch$rmse−t r i d e nn i . arima$rmse

#Nalezen i dnu s ne j ve t s im z lepsenim a zhorsenim diky ARIMA−G



t r i d e nn i . garch$den [which( t r i d e nn i . garch$rmse==max( t r i d e nn i . garch
$rmse ) ) ]

t r i d e nn i . garch$den [which( t r i d e nn i . garch$rmse==min( t r i d e nn i . garch
$rmse ) ) ]

#Prurezove s t a t i s t i k y zmen chyb p r i r o z s i r e n i o f u n k c i n a l i t u
GARCH

round(max( r o z d i l . rmse ) ,2 )
round(min( r o z d i l . rmse ) ,2 )
round(mean( r o z d i l . rmse ) ,2 )
round( sd ( r o z d i l . rmse ) ,2 )

#Zlep s en i zhor s en i z poctu pripadu 164
#ARIMA l e p s i 94
sum( r o z d i l . rmse > 0)
#GARCH l e p s i 70
sum( r o z d i l . rmse < 0)
#Nedoslo ke zmene 0
sum( r o z d i l . rmse = 0)

#Prurezove s t a t i s t i k y chybovo s t i obou algorimu
round(max( t r i d e nn i . garch$rmse ) ,2 )
round(min( t r i d e nn i . garch$rmse ) ,2 )
round(mean( t r i d e nn i . garch$rmse ) ,2 )
round( sd ( t r i d e nn i . garch$rmse ) ,2 )

round(max( t r i d e nn i . arima$rmse ) ,2 )
round(min( t r i d e nn i . arima$rmse ) ,2 )
round(mean( t r i d e nn i . arima$rmse ) ,2 )
round( sd ( t r i d e nn i . arima$rmse ) ,2 )

#Nalezen i druheho n e j v e t s i h o zhor s en i GARCH
n <− length ( r o z d i l . rmse )
rmse . descending <− sort ( r o z d i l . rmse , de c r ea s ing = TRUE)
t r i d enn i . arima$den [which( r o z d i l . rmse==rmse . descending [ 2 ] ) ]

#Den s ne jve t s im z lepsenim GARCH, overen i v obou casovych radach
− s t e j n y den 325

t r i d e nn i . arima$den [which( r o z d i l . rmse==min( r o z d i l . rmse ) ) ]
t r i d e nn i . garch$den [which( r o z d i l . rmse==min( r o z d i l . rmse ) ) ]

#Export chyb pro t en to den
round( t r i d e nn i . arima$rmse [which( r o z d i l . rmse==min( r o z d i l . rmse ) )



] , 2 )
round( t r i d e nn i . garch$rmse [which( r o z d i l . rmse==min( r o z d i l . rmse ) )

] , 2 )

#kon t ro l a n e j l e p s i GARCH − v abs ( ) musi se rovnat maximu v rade
r o z d i l u GARCH

round( t r i d e nn i . arima$rmse [which( r o z d i l . rmse==min( r o z d i l . rmse ) ) ]−
t r i d e nn i . garch$rmse [which( r o z d i l . rmse==min( r o z d i l . rmse ) ) ] , 2 )

#Den s ne jve t s im zhor s en i GARCH, overen i v obou casovych radach
− s t e j n y den 312

t r i d e nn i . arima$den [which( r o z d i l . rmse==max( r o z d i l . rmse ) ) ]
t r i d e nn i . garch$den [which( r o z d i l . rmse==max( r o z d i l . rmse ) ) ]

#Export chyb pro t en to den
round( t r i d e nn i . arima$rmse [which( r o z d i l . rmse==max( r o z d i l . rmse ) )

] , 2 )
round( t r i d e nn i . garch$rmse [which( r o z d i l . rmse==max( r o z d i l . rmse ) )

] , 2 )

#kon t ro l a n e j h o r s i GARCH
round( t r i d e nn i . arima$rmse [which( r o z d i l . rmse==max( r o z d i l . rmse ) ) ]−

t r i d e nn i . garch$rmse [which( r o z d i l . rmse==max( r o z d i l . rmse ) ) ] , 2 )

#Pozn . Export chyb pro den 332. proveden z vyhodnovaci a
v y k r e s l o v a c i funkce

#Export gra fu vyzkumu chyb RMSE t r i d enn i c h predpoved i pro ARIMA
a ARIMA−G

png ( f i l ename="analyza_200_363_RMSE_ARIMA_GARCH. png" )
plot ( x<−t r i d e nn i . arima$den , y<−t r i d e nn i . arima$rmse , type=" l " ,

col="dodgerblue " , main = "RMSE t r i d enn i predpovedi pro 200 .
az 363 . den roku" , ylim=c (0 , 45 ) , xlab="Pocatecni den t r i d enn i
predpovedi " , ylab="RMSE" , cex . lab =1.3 , cex . axis=1.3 , cex .

main=1.3 , cex . sub=1.3)
l ines ( x<−t r i d e nn i . garch$den , y<−t r i d e nn i . garch$rmse , type=" l " ,

col="red" )
dev . of f ( )


