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1 . Engle-Granger test 
2 . Johanson-Joselius test 
3 . error correction model 
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1 . Akaike information criterion 
2 . Schwarts Bayesian criterion  
3 . Hannan-Quinn criterion 
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1 . Auto regressive moving average ARMA  

 

kt

LLLL

LLLLB

uLYLLB

q
q

P
P

tt
d

,...,2,1

...1)(

...1)(

)()()1)((

2
21

2
21



 

6 
 

nisaA Tiii ,....,2,1,0),(
~

ixY
~

T
sc xfxfY ))(,)((

~

iyjY
~

j
xY

~
jY

~

h10)(
~

hhyY ij

   a-s      s     a    s    a+s         x 

iA
~

 

nn
s

nn
c

xsxssxf

xaxaaxf

...)(

...)(

110

110

)()()(
)(

)(
1

)()()(
)(

)(
1

~
)(

xfxfyxf
xf

xfy

xfyxfxf
xf

yxf

yYx

scc
s

c

csc
s

c

nn xAxAAY
~

...
~~~

110

saxa
s

ax

axsa
s

xa

xA

1

1
~



 

7 
 

iA
~

jY
~

 

 

 

 

jixji

zm

A

  

RMSER2

 RMSE

 R2

dxx

dxxx
A

).(

.).(

0,...,2,1

)()()1(
)(

)(
1

)()()1(
)(

)(
1.

2min
1 1

0

i

j
j

c

j

s
s

c

j
j

c

j

s
s

c

m

j

n

i
jii

smj

yxfxfhh
xf

xfy

yxfxfhh
xf

yxf
ts

xssZ

N

k
KK NYXRMSE

1

2 /)(

2

1 1

22

12

)()(

))((

N

K

N

K
KK

N

K
KK

YYXX

YYXX

R



 

8 
 

LnE

LnVALnLLnK

ARDL

ARDL

F

FF

Ln VA = + Ln L + Ln K+ Ln E
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1 . Cumulative Sum.

2 .  Cumulative Sum of Square.
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1. Pesaran, H. M. & B. Pesaran .
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ARIMA(1,1,1)

ARIMA(1,1,1)

    

C 0.062579 0.007435 

AR(1)  0.2203860.245950* 

MA(1)  -0.932061 0.137977*** 

DT  -0.003843 0.002754* 

DU -0.066069 0.022307***

Serial correlation ( )= [ ]  

Heteroscedasticity ( )= [ ] 

F=  [ ]              

R2=  
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2tTFP1tTFP + tPFT
~

  
ARIMA   

0.9510 1.1322 1.0691 1.0395  

0.9669 1.1436 1.1751 0.9582  

0.9290 1.0858 0.9907 0.9597  

0.8947 1.0494 1.0366 0.9355  

0.8875 1.0365 0.9224 0.9326 1386 

RMSE
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