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4 

 

 

, 
(Standardized shocks) 

 Generalized Autoregressive Conditional 

Heteroscedasticity ; GARCH (1,1), Asymmetric Univariate GARCH ; GJR (1,1), Constant 

Conditional Correlation (CCC)  Dynamic Conditional Correlation (DCC) 

(Granger Causality Test) 

  (Ordinary Least Square : OLS)  

(Stationary)  (Order of  

Integration) Augmented Dickey  Fuller test (ADF)  

 

4.1 (Unit Root) Augmented  Dickey Fuller Test (ADF) 

Serial Correlation (Error Term ( te )) 

Augmented  

Dickey Fuller Test (ADF)  

 

tRktRkR

p

ktRRtR iiiiii
exxx +DS+=D

-=-
dj

11
                                                    (4.1.1) 

tRktRkR

p

ktRRRtR iiiiiii
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-=-
dj

11
                                                 (4.1.2) 

tRktRkR
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ktRRRRRtR iiiiiiiii
exxtx +DS+++W=D

-=-
djy

11
                                  (4.1.3) 

tINjtINjIN

p

jtININtIN iiiiii
epdpjp +DS+=D

-=- 11
                                                  (4.1.4) 
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tINjtINjIN

p

jtINININtIN iiiiiii
epdpjp +DS++W=D

-=- 11
                                     (4.1.5) 

tINjtINjIN

p

jtINININININtIN iiiiiiiii
t epdpjyp +DS+++W=D

-=- 11
                   (4.1.6) 

 

  
tRi

x ,
1-tRi

x  iR t t-1 

 
tINi

p ,
1-tINi

p  iIN t t-1 

 
jININININkRRRR

iiiiiiii
djydjy ,,,,,,, WW  

 
iRt ,

iIN
t      

  
tRi

e ,
tINi

e  

 
iR                 (MRR, MLR ) 

 
iIN            (INCI, INPI ) 

 

  (Stationary) Unit Root 

(Order of 

Integration) 4  Level  I(0) 

Augmented  Dickey Fuller Test (ADF)

4.1 

Lag 

4.1 Level Augmented 

Dickey-Fuller Test Statistic MacKinnon Critical Value 

0.01, 0.05 0.1 0H  

Unit Root ( Stationary) 

(Order of Integration) Level I(0)  

(Stationary)

Augmented Dickey  Fuller Test (ADF)

 Autoregressive Moving Average (ARMA(p,q))  
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4.2   Autoregressive Moving Average (ARMA(p,q))  
 Autoregressive Moving Average (ARMA) 

Correlogram ACF (Autocorrelation Function) PACF (Partial Autocorrelation 

Function) ARMA (p,q) 

Correlogram ACF PACF

(Residuals) Serial Correlation

LBQ - Statistic Breusch-Godfrey Serial Correlation LM 

(Model selection) Schwarz  Information Criteria (SIC)  Lag 

p q (Mean Equation) 

4.2 

 

4.2  Autoregressive Moving Average (ARMA(p,q)) 

(Consumer Price Index) 

(Producer Price Index) 

MRR MLR  
 

Lag 

Autoregressive (p),

Moving Average (q)

Z-Statistics

Constant 0.2929
7.2999

(0.0000)

AR(1) 0.2713
4.5602

(0.0000)

Constant 0.2529
2.2307

(0.0257)

AR(1) 0.4105
3.8027

(0.0001)

Constant -0.5572
-1.0849

(0.2780)

AR(1) 0.8729
9.1658

(0.0000)

MA(1) -0.6925
-4.4468

(0.0000)

Constant -0.2329
-0.5887

(0.5560)

AR(1) 0.8246
7.2902

(0.0000)

MA(1) -0.6106
-3.9068

(0.0001)

(PPI)

(INPI)

MRR

(MRR)

MLR

(MLR)

(CPI)

(INCI)

 



 
  

          

32

:  

* ** 0.05 ( 95%) 

( )  P-Value  

 

  ARMA 4.2 Lag p q 

Autoregressive (AR) Moving Average (MA) (Mean 

Equation)  (Consumer Price 

Index) AR(1),  (Producer Price 

Index) AR(1), MRR AR(1) MA(1) MLR AR(1) 

MA(1)  
 
4.3  Generalized Autoregressive Conditional Heteroscedasticity  GARCH(1,1) 

 ARMA  Lag p q 

(Mean Equation)  4.2 

(Conditional volatility) 

 (Consumer Price Index), 
 (Producer Price Index), MRR 

MLR GARCH(1,1) 4.3 

 

 4.3  Generalized Autoregressive Conditional 

Heteroscedasticity GARCH(1,1) 

(Consumer Price Index), 

(Producer Price Index), MRR MLR  
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(CPI) 0.0203*** 0.0705*** 0.8613***

(INCI) [2.6836] [3.7856] [20.8953]

(PPI) 0.0318 0.2352*** 0.7936***

(INPI) [1.2090] [3.2555] [12.3842]

MRR 5.4455*** 0.3001*** 0.0389

(MRR) [4.7803] [3.7816] [0.2169]

MLR 1.5944 0.0285 0.7631***

(MLR) [1.7108] [1.1722] [5.7296]  
 

:  

* ** 0.05 ( 95%) 

[ ] Z (Z - statistic)  

      (4.3.3), (4.3.5), (4.3.8)  (4.3.10) 

 
 GARCH(1,1) 

4.3 (Conditional 

volatility)  

(Conditional volatility) 

GARCH(1,1)  

 

  
i

iiii

i IN
tINtINININ

IN
t hh 1

2

1 --
++= beaw                      (4.3.1) 

 

(Conditional volatility) 

 (Consumer Price Index) 

 

 

  

INCI
tINCItINCIINCIINCI

INCI
t hh 1

2

1 -- ++= beaw              (4.3.2) 

  

INCI
ttINCI

INCI
t hh 1

2

1 ***0.8613 ***0.0705***0.0203 -- ++= e            (4.3.3) 

   [2.6836]          [3.7856]                     [20.8953] 
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GARCH(1,1) 

 (Consumer Price Index) (4.3.3) 

0.05  ARCH effects GARCH 

effect (Conditional volatility) 

t   ( INCI
th ) 

t ( 2

1-tINCIe ) (Conditional 

volatility) t ( INCI
th 1- ) 

(Conditional volatility) 

t   ( INCI
th )  

(Conditional volatility) t ( INCI
th 1- ) 

(Conditional volatility) 

t ( INCI
th ) 

t  ( 2

1-tINCIe ) (Conditional 

volatility) t ( INCI
th 1- ) 1% 

(Conditional volatility) t ( INCI
th ) 

0.8613% 1% t 

( 2

1-tINCIe ) (Conditional volatility) 

t ( INCI
th ) 0.0705% 

(Conditional volatility) 

t ( INCI
th 1- ) 

(Conditional volatility) t   ( INCI
th ) 

t  ( 2

1-tINCIe ) 
 

(4.3.1)

(Conditional volatility)  

(Producer Price Index)  

 

  

INPI
tINPItINPIINPIINPI

INPI
t hh 1

2

1 -- ++= beaw              (4.3.4) 

  

INPI
ttINPI

INPI
t hh 1

2

1 ***0.7936 ***0.23520.0318 -- ++= e            (4.3.5) 

   [1.2090]    [3.2555]           [12.3842] 
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 GARCH(1,1) 

 (Producer Price Index) (4.3.5)  ARCH effects 

GARCH effect 0.05 

t ( 2

1-tINPIe ) 
(Conditional volatility) t ( INPI

th 1- ) 
(Conditional volatility)   

t   ( INPI
th )  

(Conditional volatility) 

t ( INPI
th 1- ) 

(Conditional volatility) t ( INPI
th ) 

t  ( 2

1-tINPIe )  
 

(Conditional volatility) 

 

 
i

iiii

i R
tRtRRR

R
t hh 1

2

1 --
++= beaw                         (4.3.6) 

(4.3.6)

(Conditional volatility) MRR  

 
MRR
tMRRtMRRMRRMRR

MRR
t hh 1

2
1 -- ++= beaw              (4.3.7) 

MRR
tMRRtMRR

MRR
t hh 1

2
1 0.0389***0.3001***5.4455 -- ++= be             (4.3.8) 

[4.7803]             [3.7816]           [0.2169] 

 

GARCH(1,1) MRR (4.3.8) 

GARCH effect 0.05 

MRR t ( 2
1-tMRRe ) 

(Conditional volatility) 

MRR t   ( MRR
th ) 
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(Conditional volatility) MRR t 

( MRR
th 1- ) (Conditional 

volatility) MRR t   ( MRR
th ) 

 

(4.3.6)

(Conditional volatility) MLR  

 
MLR
tMLRtMLRMLRMLR

MLR
t hh 1

2
1 -- ++= beaw              (4.3.9) 

MLR
ttMLR

MLR
t hh 1

2
1 ***0.76310.02851.5944 -- ++= e                           (4.3.10) 

[1.7108]    [1.1722]        [5.7296] 

 

 GARCH(1,1) MLR (4.3.10) 

 GRCH effects 0.05 

(Conditional volatility) MLR t 

( MLR
th 1- ) (Conditional 

volatility) MLR t   ( MLR
th ) 

MLR t 

( 2
1-tMLRe ) (Conditional volatility) 

MLR t   ( MLR
th ) 

 

4.4  Asymmetric Univariate GARCH ; GJR(1,1)  

(Positive shocks) ( Negative shocks) 

(Conditional volatility)

 Asymmetric Univariate GARCH ; GJR(1,1)

(Conditional volatility) 

4.4 
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4.4 Asymmetric Univariate GARCH ; GJR(1,1) 
( Consumer Price Index), 

( Producer Price Index), 

MRR MLR  

 

(CPI) 0.0199*** 0.1388*** -0.1320*** 0.8493***

(INCI) [2.7926] [3.9460] [-3.3677] [20.6927]

(PPI) 0.0364 0.4200*** -0.3188 0.7661***

(INPI) [1.2729] [2.7029] [-1.4222] [12.3911]

MRR 5.0610*** -0.0518 0.6253*** -0.0301

(MRR) [8.8981] [-0.7919] [3.7581] [-0.3073]

MLR 9.3825*** -0.0059 0.0395 -0.3806

(MLR) [2.4245] [-0.1272] [0.6114] [-0.6934]  

:  

* ** 0.05 ( 95%) 

[ ] Z (Z - statistic)  

 (4.4.3), (4.4.5), (4.4.8) (4.4.10) 

 

GJR(1,1) 

4.4 (Conditional 

volatility)

 

(Conditional volatility) 

GJR(1,1)  

 

  
i

iiiiiii

i IN
tINtINtININtINININ

IN
t hIh 1

2
11

2

1
)( ----

+++= beegeaw            (4.4.1) 
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(Conditional volatility) 

 (Consumer Price Index) 

 
 

INCI
tINCIINCItINCItINCItINCIINCIINCI

INCI
t hIh 1

2
11

2

1 )( ---- +++= beegeaw                                   (4.4.2) 
INCI
tINCItINCIttINCI

INCI
t hIh 1

2
11

2

1 ***0.8493)(***0.1320-***0.1388***0.0199 ---- ++= eee

               [2.7926]          [3.9460]                      [-3.3677]                                       [20.6927] (4.4.3) 

      

GJR(1,1) 
 (Consumer Price Index) (4.4.3) 

0.05  ARCH effects, GARCH effect 

(Conditional volatility) 

t  ( INCI
th ) 

(Conditional volatility) t ( INCI
th 1- ) 

(Conditional volatility) 

t ( INCI
th )  

t  ( 2

1-tINCIe ) 
(Conditional volatility) t ( INCI

th 1- ) 
(Conditional volatility) t   

( INCI
th ) t 

 ( 2

1-tINCIe ) 
( Asymmetric effected) 

( Positive shocks) ( Negative shocks) 

t  t   
( INCI

th )  (Positive shocks) t 

 ( 01 >-INCIte ) t 

  ( INCI
th )  (Negative shocks) 

t  ( 01 ¢-INCIte )  
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(4.4.1)

(Conditional volatility)  

(Producer Price Index)  

 
INPI
tINPIINPItINPItINPItINPIINPIINPI

INPI
t hIh 1

2
11

2

1 )( ---- +++= beegeaw                                 (4.4.4) 
INPI
tINPItINPIttINPI

INPI
t hIh 1

2
11

2

1 ***0.7661)(0.3188-***0.42000.0364 ---- ++= eee  (4.4.5)            

              [1.2729]   [2.7029]               [-1.4222]                             [12.3911] 

  
 

 GJR(1,1) 
 (Producer Price Index) (4.4.5)  ARCH effects GARCH 

effect 0.05 

(Asymmetric effected) t 

( 2

1-tINPIe ) (Conditional volatility) 

t ( INPI
th 1- ) 

(Conditional volatility) t   ( INPI
th ) 

 

(Conditional volatility) 

t ( INPI
th 1- ) 

(Conditional volatility) t ( INPI
th ) 

t  ( 2

1-tINPIe )  

 

(Conditional volatility) 

 

 
i

iiiiiii

i R
tRtRtRRtRRR

R
t hIh 1

2
11

2

1
)( ----

+++= beegeaw                    (4.4.6) 

 

(Conditional volatility) 

MRR  
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MRR
tMRRMRRtMRRtMRRtMRRMRRMRR

MRR
t hIh 1

2
11

2
1 )( ---- +++= beegeaw             (4.4.7) 

MRR
tMRRtMRRttMRR

MRR
t hIh 1

2
11

2
1 0.0301-)(***0.6253-0.0518***5.0610 ---- += eee       (4.4.8) 

[8.8981]           [-0.7919]                [3.7581]                             [-0.3073] 

 

GJR(1,1) MRR   (4.4.8) 

(Constant) ARCH effect GARCH 

effect 0.05 MRR 

 t ( 2
1-tMRRe ) (Conditional 

volatility) MRR t ( MRR
th 1- )

MRR t   ( MRR
th ) 

 ARCH effect GARCH effect 

( Asymmetric effected) 

(Positive shocks) ( Negative shocks) t  
MRR t   ( MRR

th )
 (Positive shocks) t  

( 01 >-MRRte ) MRR t 

  ( MRR
th ) 5.0610%  (Negative 

shocks) t  ( 01 ¢-MRRte )

MRR t   ( MRR
th ) 5.0610% 

0.6253% 

 

(4.4.6)

(Conditional volatility) MLR  

 
MLR
tMLRMLRtMLRtMLRtMLRMLRMLR

MLR
t hIh 1

2
11

2
1 )( ---- +++= beegeaw             (4.4.9) 

MLR
tMLRtMLRttMLR

MLR
t hIh 1

2
11

2
1 0.3806-)(0.0395-0.0059***9.3825 ---- += eee            (4.4.10) 

                [2.4245]            [-0.1272]                 [0.6114]                                    [-0.6934] 
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 GJR(1,1)  MLR  (4.4.10) 

(Constant) 

0.05 (Conditional volatility) MLR

t ( MLR
th 1- ) MLR 

t ( 2
1-tMLRe ) 

(Conditional volatility) MLR t   ( MLR
th ) 

(Asymmetric effected)  

 
(Conditional volatility) 

 GARCH (1,1) GJR (1,1)

(Conditional volatility) 

4  

1.  (Consumer 

Price Index) MLR 

2.  (Consumer 

Price Index) MRR 

3.   (Producer Price 

Index) MLR  

4.  (Producer Price 

Index) MRR 

(Conditional volatility) 

(Standardized shocks) 

Constant Conditional Correlation (CCC) Dynamic Conditional Correlation 

(DCC) 

 
4.5  Constant Conditional Correlation (CCC) 

 VARMA-AGARCH  (2.1.4.2)

Constant Conditional Correlation (CCC)
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(Standardized shocks)  

4.5 

 

4.5 Constant Conditional Correlations (CCC) 

 

INCI MLR
0.0345

[0.7618]

INCI MRR
0.1176

[1.7291]

INPI MLR
0.1048

[1.6508]

INPI MRR
0.0890

[0.9628]

iINRi ,
r

 
 

:  

* ** 0.05 ( 95%) 

 [ ] t (t - statistic)  

 

 CCC 

4.5 4 

 (Consumer Price Index) 

MLR,  

(Consumer Price Index) MRR , 

 (Producer Price Index) MLR, 

 (Producer Price Index) MRR  

0.05 0:0 =rH  

(Standardized shocks) 

4   

 



 
  

          

43

4.6  Dynamic Conditional Correlation (DCC) 

(Dynamic Conditional 

Correlation) (Standardized shocks) 

 Dynamic Conditional Correlation (DCC)  

 

                1211121 )1( --- G+¡+G--=G tttt qhhqqq                          (4.6.1) 

 

(Standardized shocks)  ( tG ) 

1q   2q 1q   2q

(Previous standardized shocks)

(Previous 

Dynamic Conditional Correlation) 
 (Dynamic Conditional Correlation) 

DCC

(4.6.1) 1q   2q 4.6 

 

4.6 1q   2q  
Dynamic Conditional Correlation (DCC)  

 

0 0.0569

[4.27178e-11] [0.0521]

0.0092 0

[0.1306] [1.00265e-11]

0.0092 0.9908

[0.1733] [18.6254]

0.000000008 0.9428***

[0.0013] [299.2193]

INPI MLR

INPI MRR

2

INCI MLR

INCI MRR

1
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:  

* ** 0.05 ( 95%) 
    [ ] t (t - statistic)  

 

1q   2q  
Dynamic Conditional Correlation (DCC) 4.6  1q   2q

 (Consumer Price Index) 

MLR ,  

(Consumer Price Index) MRR , 

 (Producer Price Index) MLR 0: 10 =qH  

0: 20 =qH 0.05

(Standardized shocks)

 (Consumer Price Index) MLR, 

 (Consumer Price Index) MRR , 

 (Producer Price Index) 

MLR  

 (Producer Price 

Index) MRR  0: 20 =qH

0: 10 =qH  

(Producer Price Index) MRR 

(Standardized shocks)  

( tG ) (4.61) tG

(Standardized shocks)  

(Producer Price Index) MRR  

 

(Standardized shocks) 

4 CCC DCC 

(Conditional volatility) 

Cointegration ( Stationary) 
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(Conditional volatility) 

( Stationary) 

(Conditional volatility) Augmented  

Dickey Fuller Test (ADF) (Conditional volatility) 

( Order of Integration) 

Level I(0) ( Ordinary Least Square ; OLS) 

(Conditional volatility) 

  
 

4.7   (Ordinary Least Square ; OLS) 

(Conditional volatility) 

GARCH(1,1) GJR(1,1) 

4.3 4.4  

(Conditional volatility) 

(Conditional 

volatility) ( Ordinary 

Least Square ; OLS) 

 

4.7.1  
(Ordinary Least Square ; OLS) 

(Conditional volatility) 

(Ordinary Least Square ; OLS) 
(Conditional volatility) 

GARCH(1,1) GJR(1,1) 4.3 4.4 

(Conditional volatility) 

4.7.1.1  4.7.1.4 
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GARCH(1,1)  GJR(1,1) 4.7.1  

4.7.4 

(Conditional volatility) 

Ordinary Least Square (OLS)  

1.  
(Consumer Price Index) AR(1)-GJR(1,1) MLR  

AR(1) MA(1)-GARCH(1,1) 

2.  
(Consumer Price Index) AR(1)-GJR(1,1) MRR  

AR(1) MA(1)-GJR(1,1) 

3.  ( Producer 

Price Index)  AR(1)-GARCH(1,1) MLR  AR(1) 

MA(1)-GARCH(1,1) 

4.  ( Producer 

Price Index)  AR(1)-GARCH(1,1) MRR  AR(1) 

MA(1)-GJR(1,1) 

 

4.7.2  (Unit Root) Augmented  Dickey Fuller 

Test (ADF) 

(Conditional volatility) 

4.7.3 

(Stationary) Augmented  Dickey Fuller Test (ADF) 

4.7.2 
 

 

 

 

 

 

 



 
  

          

51

1%
5%

10
%

1%
5%

10
%

1%
5%

10
%

GJ
R(

1,
1)

9
-4

.2
08

5*
**

(0
.0

00
0)

-2
.5

71
7

-1
.9

41
7

-1
.6

16
1

9
-4

.2
55

4*
**

(0
.0

00
6)

-3
.4

49
1

-2
.8

69
7

-2
.5

71
2

9
-4

.7
20

6*
**

(0
.0

00
7)

-3
.9

84
9

-3
.4

22
9

-3
.1

34
4

GA
RC

H(
1,

1)
6

-1
1.

88
44

*

(0
.0

00
0)

-2
.5

71
6

-1
.9

41
7

-1
.6

16
1

6
-1

1.
86

68

(0
.0

00
0)

-3
.4

48
9

-2
.8

69
6

-2
.5

71
1

6
-1

1.
85

02

(0
.0

00
0)

-3
.9

84
6

-3
.4

22
8

-3
.1

34
3

GJ
R(

1,
1)

0
-3

.2
82

0*
**

( 0
.0

01
1)

-2
.5

77
8

-1
.9

42
6

-1
.6

15
5

0
-4

.9
84

4*
**

(0
.0

00
0)

-3
.4

66
6

-2
.8

77
4

-2
.5

75
3

0
-4

.9
73

3*
**

(0
.0

00
3)

-4
.0

09
6

-3
.4

34
8

-3
.1

41
4

GJ
R(

1,
1)

2
-4

.5
38

8*
**

(0
.0

00
0)

-2
.5

77
9

-1
.9

42
6

-1
.6

15
5

0
-1

3.
26

76
**

*

(0
.0

00
0)

-3
.4

66
6

-2
.8

77
4

-2
.5

75
3

0
-1

3.
91

46
**

*

(0
.0

00
0)

-3
.9

84
0

-3
.4

34
8

-3
.1

41
4

GA
RC

H(
1,

1)
5

-2
.7

91
5*

**

(0
.0

05
4)

-2
.5

79
5

-1
.9

42
8

-1
.6

15
4

5
-2

.9
50

4*
**

(0
.0

42
0)

-3
.4

71
5

-2
.8

79
5

-2
.5

76
4

3
-9

.1
34

2*
**

(0
.0

00
0)

-4
.0

15
7

-3
.4

37
8

-3
.1

43
1

GA
RC

H(
1,

1)
6

-1
1.

88
44

*

(0
.0

00
0)

-2
.5

71
6

-1
.9

41
7

-1
.6

16
1

6
-1

1.
86

68

(0
.0

00
0)

-3
.4

48
9

-2
.8

69
6

-2
.5

71
1

6
-1

1.
85

02

(0
.0

00
0)

-3
.9

84
6

-3
.4

22
8

-3
.1

34
3

GA
RC

H(
1,

1)
5

-2
.7

91
5*

**

(0
.0

05
4)

-2
.5

79
5

-1
.9

42
8

-1
.6

15
4

5
-2

.9
50

4*
**

(0
.0

42
0)

-3
.4

71
5

-2
.8

79
5

-2
.5

76
4

3
-9

.1
34

2*
**

(0
.0

00
0)

-4
.0

15
7

-3
.4

37
8

-3
.1

43
1

GJ
R(

1,
1)

6
-9

.5
40

3*

(0
.0

00
0)

-2
.5

79
6

-1
.9

42
8

-1
.6

15
4

6
-9

.5
09

3

(0
.0

00
0)

-3
.4

71
7

-2
.8

79
6

-2
.5

76
5

6
-9

.4
74

2

(0
.0

00
0)

-4
.0

16
8

-3
.4

38
3

-3
.1

43
5

I(0
)

AD
F 

Te
st 

St
ati

sti
c

M
ac

Ki
nn

on
 C

rit
ica

l v
alu

e
La

g 

(P
)

4.
7.

2 
Un

it 
Ro

ot
 

(C
on

di
tio

na
l v

ol
ati

lit
y)

 
(C

on
su

m
er

 P
ric

e I
nd

ex
) 

(P
ro

du
ce

r P
ric

e I
nd

ex
) 

M
RR

 
M

LR
 

Le
ve

l  
I(0

)

: 

**
* 

  
0.

01
, 0

.0
5 

0.
1 

(
99

%
, 9

5%
, 9

0%
  

)

( )
 

P-
Va

lu
e 

    
    

    
   I

(d
)  

Or
de

r o
f  

In
teg

ra
tio

n

I(d
)

Le
ve

l

M
ac

Ki
nn

on
 C

rit
ica

l v
alu

e
La

g 

(P
)

I(0
)

AD
F 

Te
st 

St
ati

sti
c

I(0
)

I(0
)

AD
F 

Te
st 

St
ati

sti
c

La
g 

(P
)

M
ac

Ki
nn

on
 C

rit
ica

l v
alu

e

M
R

R
th

IN
C

I
th

M
L

R
th

D

M
L

R
th

D

IN
P

I
th

D

IN
P

I
th

D

M
R

R
th

D

IN
C

I
th

D

M
R

R
th

IN
C

I
th

M
L

R
th

D

M
L

R
th

D

IN
P

I
th

D

IN
P

I
th

D

M
R

R
th

D

IN
C

I
th

D

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
  

          

52

(Conditional volatility) 

Lag 4.7.2 
(Conditional volatility) 

Level Augmented Dickey-Fuller Test Statistic

MacKinnon Critical Value 0.01, 0.05 0.1 

0H  Unit Root 

(Stationary) ( Order of Integration) 

Level I(0) 

(Conditional volatility) 

(Ordinary Least Square ; OLS)  

 

4.7.3 (Granger Causality) 

 (Conditional 

volatility) Augmented Dickey-Fuller 

Test (ADF) (Dependent Variable) 

(Explainatory Variable) 

(Granger Causality Test)  

 

0H :  (Conditional volatility) 

iR (Conditional 

volatility) iIN   
aH :  (Conditional volatility) 

iR (Conditional volatility) 

iIN  

0H :  (Conditional volatility) 

iIN (Conditional 

volatility) iR  
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aH :  (Conditional volatility) 

iIN (Conditional 

volatility) iR  

 

(Granger Causality Test)

4.7.3.1 -4.7.3.4 

 
4.7.3.1 (Granger Causality Test) 

(Conditional volatility) 

(Consumer Price Index) MLR (Minimum Loan Rate) 

 

F-Statistic P-Value

 2.1738 0.1153

 2.2028 0.1120 DH1 does not Granger Cause DH2

 DH2 does not Granger Cause DH1

 Null Hypothesis

 
:  

 * ** 0.05 ( 95%) 

  DH1  
 

INCI
thD

  

INCI
th

 
- INCI

th 1-    
 DH2  MLR

thD
  

MLR
th  - MLR

th 1-   
 

4.7.3.1 0.05 

0H (Conditional volatility) 

MLR ( MLR
thD ) (Conditional volatility) 

( Consumer Price Index) 

( INCI
thD ) (Conditional volatility) 

(Consumer Price Index) ( INCI
thD ) 

(Conditional volatility) MLR ( MLR
thD ) 
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4.7.3.2 (Granger Causality Test) 

(Consumer Price Index) MRR (Minimum Retail Rate) 

 

F-Statistic P-Value

 0.3036 0.7386

 0.3842 0.6816

 Null Hypothesis

 H2 does not Granger Cause H1

 H1 does not Granger Cause H2
 

:  

 * ** 0.05 ( 95%) 

  H1  
 

INCI
th    

 H2 
 

MRR
th   

 

4.7.3.2 0.05 

0H (Conditional volatility) 

MRR ( MRR
th ) (Conditional volatility) 

( Consumer Price Index) 

( INCI
th ) (Conditional volatility) 

( Consumer Price Index) ( INCI
th ) 

(Conditional volatility) MRR ( MRR
th ) 

 
4.7.3.3 (Granger Causality Test) 

( Producer 

Price Index) MLR (Minimum Loan Rate) 
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F-Statistic P-Value

 0.3898 0.6779

 0.6408 0.5282

 Null Hypothesis

 DH2 does not Granger Cause DH1

 DH1 does not Granger Cause DH2
 

:  

 * ** 0.05 ( 95%) 

  DH1  
 

INPI
thD

 

INPI
th

 
-
 

INPI
th 1-  

  DH2  MLR
thD

  

MLR
th  - MLR

th 1-   
 

4.7.3.3 0.05 

0H (Conditional volatility) 

MLR ( MLR
thD ) (Conditional volatility) 

( Producer Price Index) 

( INPI
thD ) (Conditional volatility) 

( Producer Price Index) ( INPI
thD ) 

(Conditional volatility) MLR ( MLR
thD ) 

 

4.7.3.4 (Granger Causality Test) 

( Producer 

Price Index) MRR (Minimum Retail Rate) 

 

F-Statistic P-Value

 0.0049 0.9951

 0.6229 0.5377

 Null Hypothesis

 DH2 does not Granger Cause DH1

 DH1 does not Granger Cause DH2
 

:  

 * ** 0.05 ( 95%) 
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  DH1  
 

INPI
thD

 

INPI
th

 
-
 

INPI
th 1-  

  DH2 MRR
thD

 

MRR
th  - MRR

th 1-  

 

4.7.3.4 0.05 

0H (Conditional volatility) 

MRR ( MRR
thD ) (Conditional volatility) 

( Producer Price Index) 

( INPI
thD ) (Conditional volatility) 

( Producer Price Index) ( INPI
thD ) 

(Conditional volatility) MRR ( MRR
thD ) 

(Granger Causality Test)

(Conditional volatility) 

4.7.3.1 -4.7.3.4 (Conditional 

volatility) 4 

(Conditional volatility) 

0H  0.05

(Conditional volatility) 

(Conditional volatility)  

 

4.7.4   Ordinary Least Square (OLS) 

(Granger Causality Test)

(Conditional volatility)  

 (Ordinary Least Square ; OLS)

(Conditional volatility) 

4.7.4.1-4.7.4.4 
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4.7.4.1  (Ordinary Least Square ; 

OLS)  (Conditional volatility) 

(Consumer Price Index) MLR 

 

(

)

t-statistic

(Prob.)

F-statistic

(Prob.)

Adjusted 

R-squared

Durbin-

Watson 

Statistic

Constant
-0.0058

(0.0061)

-0.9566

(0.3395)

DH2
0.0178

(0.0095)

1.8675

(0.0627)

DH1(-1)
-0.2585***

(0.0511)

-5.0599

(0.0000)

Constant
0.0015

(0.0338)

0.0458

(0.9635)

DH1
0.4302

(0.3061)

1.4052

(0.1609)

DH2(-1)
-0.1561***

(0.0531)

-2.9387

(0.0035)

DH2(-2)
-0.1376***

(0.0534)

-2.5785

(0.0103)

DH2

DH1

2.0239

1.8293

0.6904

0.6737

5.4961

(0.0011)

13.7508

(0.000002)

 
 

:  

 * ** 0.05 ( 95%) 

  DH1  
 

INCI
thD

  

INCI
th

 
- INCI

th 1-    
  DH2  MLR

thD
  

MLR
th  - MLR

th 1-   
  DH1(-1)  INCI

th 1-D  

  DH2(-1)  MLR
th 1-D  

  

 4.7.4.1  
(Conditional volatility) 

(Consumer Price Index) MLR  
(Conditional volatility) 

(Consumer Price Index) ( INCI
thD )  (Conditional 

volatility) MLR ( MLR
thD )

 (Conditional volatility) MLR ( MLR
thD ) 
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  (Conditional volatility) 

( Consumer Price Index) ( INCI
thD ) 

( Consumer Price Index) 

MLR  

 
INCI
t

MLR
t

INCI
t hhh 1***0.2585-0.0178-0.0058 -DD+=D                                                (4.7.4.1) 

                   [-0.9566]  [1.8675]              [-5.0599] 
MLR
t

MLR
t

INCI
t

MLR
t hhhh 21 ***0.1376-***0.1561-0.43020.0015 -- DDD+=D             (4.7.4.2) 

                 [0.0458]   [1.4052]              [-2.9387]                      [-2.5785] 

 
(Autocorrelation) 

(Durbin-Watson Statistic ; D.W.) 1.8293 2.0239  

(Autocorrelation) F (F-Statistic) 

 F (F-

Statistic) 13.750 8 5.496 1

0.05 ( F (F-Statistic) 

0.05) Adjusted 2R 0.6737 0.6904 

67.37 69.04   

  t (t-Statistic) (4.7.4.1) 

MLR ( MLR
thD )

0.05 MLR 

( MLR
thD ) 

( Consumer Price Index) ( INCI
thD ) 

(4.7.4.2)

( Consumer Price Index) ( INCI
thD )

0.05
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( Consumer Price Index) ( INCI
thD )

MLR ( MLR
thD ) 

 
4.7.4.2  (Ordinary Least Square ; 

OLS)  (Conditional volatility) 

(Consumer Price Index) MRR 

 

(

)

t-statistic

(Prob.)

F-statistic

(Prob.)

Adjusted 

R-squared

Durbin-

Watson 

Statistic

Constant
0.0808***

(0.0228)

3.5388

(0.0005)

H2
-0.0007

(0.0013)

-0.5430

(0.5878)

H1(-1)
0.7548***

(0.0491)

15.3854

(0.0000)

Constant
7.4161***

(1.1819)

6.2745

(0.0000)

H1
-2.7804

(2.7885)

-0.9971

(0.3201)

H2

H1

1.9974

1.9651

0.5200

0.5684

0.9942

(0.3201)

119.5177

(0.0000)

 
 

:  

 * ** 0.05 ( 95%)  

  H1  
   

INCI
th

 

 
    H2 MRR

th  

  H1(-1)     INCI
th 1-  

 

4.7.4.2  
(Conditional volatility) 

(Consumer Price Index) MRR  
(Conditional volatility) 

(Consumer Price Index) ( INCI
th )  (Conditional 

volatility) MRR ( MRR
th ) 

 (Conditional volatility) MRR ( MRR
th ) 
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  (Conditional volatility) 

( Consumer Price Index) ( INCI
th ) 

( Consumer Price Index) 

MRR  

 

 

INCI
t

MRR
t

INCI
t hhh 1***0.7548-0.0007***0.0808 -+=                       (4.7.4.3) 

                               [3.5388]         [-0.5430]           [15.3854] 

 

INCI
t

MRR
t hh -2.7804***7.4161=                                                          (4.7.4.4) 

                                          [6.2745]         [-0.9971] 

 
 (4.7.4.3) (4.7.4.4)

(Autocorrelation) (Durbin-Watson Statistic ; D.W.) 1.9651 
1.9974 (Autocorrelation) 

Adjusted 2R 0.568 4 0.52
56.83 52.00 

F (F-Statistic) 

(4.7.4.3) F (F-Statistic) 

119.5177  

0.05 ( F 

(F-Statistic) 0.05) 
F (F-Statistic) 0.994 2 (4.7.4.4)

 t (t-Statistic) (4.7.4.3) 

MRR ( MRR
th )

0.05 MRR 

( MRR
th ) 

( Consumer Price Index) ( INCI
th ) 

(4.7.4.4)

( Consumer Price Index) ( INCI
th )
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0.05

( Consumer Price Index) ( INCI
th )

MRR ( MRR
th ) 

 

4.7.4.3  (Ordinary Least Square ; 

OLS)  (Conditional volatility) 

(Producer Price Index) MLR  

 

(

)

t-statistic

(Prob.)

F-statistic

(Prob.)

Adjusted 

R-squared

Durbin-

Watson 

Statistic

Constant
0.0754

(0.0657)

1.1480

(0.2526)

DH2
-0.0071

(0.0086)

-0.8216

(0.4125)

DH1(-1)
-0.2773***

(0.0756)

-3.6663

(0.0003)

Constant
0.0833

(0.5274)

0.1580

(0.8746)

DH1
-0.2480

(0.6050)

-0.4099

(0.6825)

DH2(-1)
-0.5543***

(0.0801)

-6.9183

(0.0000)

DH2(-2)
-0.4088***

(0.0857)

-4.7720

(0.0000)

DH2(-3)
-0.1222

(0.0802)

-1.5229

(0.1298)

DH2
13.4931

(0.0000)
2.01420.5723

DH1 1.99740.6780
6.9671

(0.0013)

 
 

:  

 * ** 0.05 ( 95%)  

  DH1    
 

INPI
thD

 

INPI
th

 
-
 

INPI
th 1-  

  DH2  MLR
thD

  

MLR
th  - MLR

th 1-   

  DH1(-1)   INPI
th 1-D  

  DH2(-1) MLR
th 1-D  
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4.7.4.3  
(Conditional volatility) 

(Producer Price Index) MLR  
(Conditional volatility) 

(Producer Price Index) ( INPI
thD )  (Conditional 

volatility) MLR ( MLR
thD )

 (Conditional volatility) MLR ( MLR
thD ) 

  (Conditional volatility) 

( Producer Price Index) ( INPI
thD ) 

( Producer Price Index) 

MLR  

 
INPI
t

MLR
t

INPI
t hhh 1***0.2773--0.00710.0754 -DD+=D                                                (4.7.4.5) 

                 [1.1480]     [-0.8216]            [-3.6663] 
MLR
t

MLR
t

MLR
t

INPI
t

MLR
t hhhhh 321 0.1222-***0.4088-***0.5543-0.2480-0.0833 --- DDDD=D               

                 [0.1580]  [-0.4099]             [-6.9183]                     [-4.7720]                [-1.5229](4.7.4.6) 

 

(Autocorrelation) 

(Durbin-Watson Statistic ; D.W.) 1.9974 2.0142  

(Autocorrelation) F (F-Statistic) 

 F (F-

Statistic) 6.967 1  13.493 1

0.05 ( F (F-Statistic) 

0.05) Adjusted 2R 0.6780 0.5723

67.80 57.23   

  t (t-Statistic) (4.7.4.5) 

MLR ( MLR
thD )
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0.05 MLR 

( MLR
thD ) 

( Producer Price Index) ( INPI
thD ) 

(4.7.4.6)

( Producer Price Index) ( INPI
thD )

0.05

( Producer Price Index) ( INPI
thD )

MLR ( MLR
thD ) 

 

4.7.4.4  (Ordinary Least Square ; 

OLS)  (Conditional volatility) 

(Producer Price Index) MRR  

 

(

)

t-statistic

(Prob.)

F-statistic

(Prob.)

Adjusted 

R-squared

Durbin-

Watson 

Statistic

Constant
0.0748

(0.0658)

1.1364

(0.2575)

DH2
-0.0002

(0.0040)

-0.0625

(0.9502)

DH1(-1)
-0.2755***

(0.0758)

-3.6332

(0.0004)

Constant
0.1405

(1.0379)

0.1354

(0.8925)

DH1
0.1436

(1.1813)

0.1216

(0.9034)

DH2(-1)
-0.8091***

(0.0797)

-10.1512

(0.0000)

DH2(-2)
-0.6392***

(0.0992)

-6.4426

(0.0000)

DH2(-3)
-0.3498***

(0.0992)

-3.5261

(0.0006)

DH2(-4)
-0.1773***

(0.0797)

-2.2243

(0.0276)

6.6041

(0.0017)

DH2
21.1289

(0.0000)
2.02270.6437

DH1 2.00280.6391

 
 

:  

 * ** 0.05 ( 95%) 
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  DH1  
 

INPI
thD

 

INPI
th

 
-
 

INPI
th 1-  

  DH2 MRR
thD

 

MRR
th  - MRR

th 1-  

  DH1(-1)   INPI
th 1-D  

  DH2(-2) MRR
th 1-D  

 

4.7.4.4  
(Conditional volatility) 

(Producer Price Index) MRR  
(Conditional volatility) 

(Producer Price Index) ( INPI
thD )  (Conditional 

volatility) MRR ( MRR
thD )

 (Conditional volatility) MRR ( MRR
thD ) 

  (Conditional volatility) 

( Producer Price Index) ( INPI
thD ) 

( Producer Price Index) 

MRR  

 
INPI
t

MRR
t

INPI
t hhh 1***0.2755-0.0002-0.0748 -DD=D                                                   (4.7.4.7) 

                     [1.1364]  [-0.0625]               [-3.6332] 
MRR
t

MRR
t

INPI
t

MRR
t hhhh 21 ***0.6392-***0.8091-0.14360.1405 -- DDD+=D         

                     [0.1354]   [0.1216]                [-10.1512]                      [-6.4426] 

               MRR
t

MRR
t hh 43 ***0.1773-***0.3498- -- DD                                                         (4.7.4.8) 

                     [-3.5261]                         [-2.2243]                                                                              

 

(Autocorrelation) 

(Durbin-Watson Statistic ; D.W.) 2.0028 2.0227  

(Autocorrelation) F (F-Statistic) 

 F (F-

Statistic) 6.6041  21.128 9
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0.05 ( F (F-Statistic) 

0.05) Adjusted 2R 0.639 1 0.6437

63.91  64.37   

  t (t-Statistic) (4.7.4.7) 

MRR ( MRR
thD )

0.05 MRR 

( MRR
thD ) 

( Producer Price Index) ( INPI
thD ) 

(4.7.4.8)

( Producer Price Index) ( INPI
thD )

0.05

( Producer Price Index) ( INPI
thD )

MRR ( MRR
thD ) 

 ( Conditional 

volatility) 4.7.4.1-4.7.4.4  
( Conditional volatility) 

4  (Conditional 

volatility)  (Conditional 

volatility) 

 (Conditional volatility)  

 (Conditional volatility)  

 (Conditional volatility) 

0.05 ( Conditional 

volatility) ( Conditional volatility) 

    
 


