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∆𝑌t = α0 + ρ𝑌t−1 + μt…………………….1 

∆𝑌t = α1 + α2t + ρ𝑌t−1 + μt……………2 
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t (ρ)

ρ = 0 𝐻0 

: ρ ≠ 0𝐻1 

(ρ)

1

∆Yt = 𝛽1 + 𝛽2𝑡 + 𝛿𝑌𝑡−1 + 𝛼𝑖 ∑ ∆Yt−1 + μt … … . .3

𝑚

𝑖=0

 

μt

𝛿 = 0𝛿 ≠ 0

2011151

 𝐴𝑅(𝑝)  𝑝

𝑦𝑡𝑝

𝐴𝑅(1): 𝑦𝑡 = 𝜃1𝑦𝑡−1 + εt 

𝐴𝑅(2): 𝑦𝑡 = 𝜃1𝑦𝑡−1 + 𝜃2𝑦𝑡−2 + εt 

… … … … … … … … … … … … … … … … … … … … …
𝐴𝑅(𝑝): 𝑦𝑡 = 𝜃1𝑦𝑡−1 + 𝜃2𝑦𝑡−2 + ⋯ … . +𝜃𝑝𝑦𝑡−𝑝 + εt … … … .4 

∶ 𝜃1, 𝜃2, … . 𝜃𝑃 

εt

 𝐴𝑅(𝑝)

𝑃 

Bourbonnais, 240.

𝑴𝑨(𝒒) 𝑞

𝑦𝑡𝑞
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𝑀𝐴(1): 𝑦𝑡 = εt − 𝛼1εt−1 

 𝑀𝐴(2): 𝑦𝑡 = εt − 𝛼1εt−1 − 𝛼2εt−2 

… … … … … … … … … … … … … … … … … … … … …
 𝑀𝐴(𝑞): 𝑦𝑡 = εt − 𝛼1εt−1 − 𝛼2εt−2 − ⋯ − 𝛼𝑞εt−q…………..5 

∶ 𝛼1, 𝛼2, … . 𝛼𝑞  

𝛆𝐭 

𝑀𝐴(𝑞)𝑞 

Bourbonnais, 2002, 241.

𝑨𝑹𝑴𝑨(𝒑, 𝒒)

𝐴𝑅(𝑝)𝑝

𝑀𝐴(𝑞)𝑞

𝐴𝑅𝑀𝐴(𝑝, 𝑞)
𝐴𝑅𝑀𝐴(𝑞): 𝑦𝑡 = 𝜃1𝑦𝑡−1 + ⋯ + 𝜃𝑝𝑦𝑡−𝑝 + εt − 𝛼1εt−1 − ⋯ −

𝛼𝑞εt−q……6

𝐴𝑅𝑀𝐴(𝑝, 𝑞)

Bourbonnais, 2002, 

241

 

𝐴𝑅𝑀𝐴

 

1

𝐴𝑅𝐼𝑀𝐴(𝑝, 𝑑, 𝑞)

(𝑝, 𝑑, 𝑞)
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(, 𝑞)𝐴𝑅𝑀𝐴

𝑝

𝐴𝑅(𝑝)

𝐴𝑅𝑀𝐴𝑝𝑞

𝑝𝑞𝐴𝑅𝑀𝐴(𝑝, 𝑞)

AKAIKE2012126

2𝐴𝑅𝑀𝐴(𝑝, 𝑞)

𝐴𝑅(𝑝)

𝑅(𝑝): {

𝑟1 = 𝜃1 + 𝜃2𝑟1 + ⋯ + 𝜃𝑝𝑟𝑝−1

𝑟2 = 𝜃1𝑟1 + 𝜃2 + ⋯ + 𝜃𝑝𝑟𝑝−2

𝑟𝑝 = 𝜃1𝑟𝑝−1𝜃2𝑟𝑝−2 + ⋯ + 𝜃𝑝 … … … … 7
        … … … … …

(𝑟1, 𝑟2 … … )(𝜃1, 𝜃2 … … )

𝑀𝐴(𝑞)

Bourbonnais, 2002, 240.

3

95%𝑄
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2003ّ12

𝐴𝑅𝐶𝐻

𝐴𝑅𝐶𝐻

1𝑨𝑹𝑪𝑯(𝒒)

𝐴𝑅𝐶𝐻(𝑞)

𝜎𝑡
2 = 𝛼0 + ∑ 𝛼𝑖

𝑝

𝑖=1

휀𝑡−𝑖
2 … … … … … .8 

𝜎𝑡
2 = 𝛼0 + 𝛼2휀𝑡−1

2 + 𝛼3휀𝑡−2
2 + ⋯ + 𝛼𝑞휀𝑡−𝑞

2 … … … … 9 

𝜎𝑡
2휀𝑡

𝑡휀𝑡𝑞

휀𝑡−1
2휀𝑡−1

휀𝑡

  𝛼0, 𝛼𝑖  𝛼0 > 0 𝛼𝑖 ≥ 0∀𝑖

(𝑖 = 1,2,3, … 𝑞)𝛼𝑖 = 0

 휀𝑡
2 = 𝛼0휀𝑡

Philip Hans Franses, Dick van Dijk, 2003, 136-137.

2𝑮𝑨𝑹𝑪𝑯(𝒑, 𝒒) 

𝑗𝐺𝐴𝑅𝐶𝐻(𝑝, 𝑞)

𝜎𝑡
2 = 𝛼0 + ∑ 𝛼𝑖

𝑝

𝑖=1

휀𝑡−𝑖
2 + ∑ 𝛽𝑗

𝑝

𝑗=1

휀𝑡−𝑗
2 … … … … .10 
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∀𝑖, ∀𝑗 𝛼0 > 0𝛼𝑖 ≥ 0𝛽𝑗 ≥ 0

p = 0𝐺𝐴𝑅𝐶𝐻(𝑝, 𝑞)𝐴𝑅𝐶𝐻(𝑞) 

 (Lardic, Mignon,2002, 290-291)

3𝐴𝑅𝐶𝐻

𝐴𝑅𝐶𝐻

𝐴𝑅𝐶𝐻

𝐻0: 𝛼1 = 𝛼2 = ⋯ = 𝛼𝑝 = 0 

𝑖 . . (𝑖 = 1, … 𝑞)

1: 𝛼1

𝐻0𝜎𝑡
2 = 𝛼0

𝐴𝑅𝐶𝐻(𝑞)Bourbounnis, Terraza, 1998, 249-250

�̂�𝐴𝑅𝑀𝐴

�̂�𝟐

�̂�𝟐𝑞

 

휀𝑡
2 = 𝛼0 + ∑ 𝛼𝑖

𝑝

𝑖=1

휀𝑡−𝑖
2 … … … . .11 

𝐿𝑀 = 𝑛 × 𝑅2

𝑛

𝑅2

𝐿𝑀𝑝

𝐿𝑀𝑡𝑎𝑏

𝐿𝑀 < 𝜒2

𝐿𝑀 > 𝜒2

𝐴𝑅𝐶𝐻(𝑝)
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𝛼𝑖휀𝑡
2 휀𝑡−𝑝

2𝑝

𝐴𝑅𝐶𝐻(𝑝)𝑝𝐴𝑅𝐶𝐻

𝐴𝐾𝐴𝐼𝐾𝐸𝑝 = 3

𝐺𝐴𝑅𝐶𝐻

𝐿𝑗𝑢𝑛𝑔 − 𝐵𝑜𝑥5%

𝐴𝑅𝐶𝐻𝐺𝐴𝑅𝐶𝐻

𝐿𝑀 = 𝑛 × 𝑅2 (Lardic, Mignon, 2002, 298)

𝐴𝑅𝐶𝐻

  :     . 

      

01ADF 
الخصائ

 ص

A

DF 

 interce

pt 

Prob Trend 

and 

interce

pt 

Prob None Prob 

 المتغيرات

أسعار 

البترول 

(

𝑜𝑖𝑙 𝑝𝑟𝑖𝑐𝑒
) 

I(0

) 

t 1.5344

97- 

0.50

74 

1.9723

68- 

0.60

05 

0.6077

51- 

0.44

87 

I(1

) 

t 6.5479

76- 

0.00

0 

6.4905

16- 

0.00

00 

6.5813

13- 

0.00

00 

EVIEWS10 

01

  𝑜𝑖𝑙𝑝𝑟𝑖𝑐𝑒   t

5%tt

5%t

  :      JenkinsBox-   

           

ARIMA

pqARMA

oilprice
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01𝐨𝐢𝐥 𝐩𝐫𝐢𝐜𝐞 

 
EVIEWS10 

 

01

p

p𝐴𝑅(𝑝)

𝐴𝑅(𝑝)𝐴𝐾𝐴𝐼𝐾𝐸

𝐴𝑅(1) 

𝑨𝑹(𝟏)

𝐴𝑅(1)

 

02𝑨𝑹(𝟏) 
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02

Dependent Variable: OILPRICE

Method: ARMA Maximum Likelihood (OPG - BHHH)

Date: 11/05/17   Time: 19:25

Sample: 1970 2016

Included observations: 47

Convergence achieved after 27 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.  

AR(1) 0.957575 0.022277 42.98517 0.0000

SIGMASQ 152.4910 18.62922 8.185578 0.0000

R-squared 0.835242     Mean dependent var 34.65170

Adjusted R-squared 0.831580     S.D. dependent var 30.75164

S.E. of regression 12.62016     Akaike info criterion 8.003032

Sum squared resid 7167.076     Schwarz criterion 8.081761

Log likelihood -186.0712     Hannan-Quinn criter. 8.032658

Durbin-Watson stat 1.909028

Inverted AR Roots       .96
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03ARCH 

 
EVIEWS10 

LM25.64585

ARCH

LM = n × R2 = 46 × 0.557518 = 25.64585
LM𝑐𝑎𝑙Obs*R-squared5%

2ARCH

ARCH(1)

04𝐀𝐑𝐂𝐇(𝟏)

 

 

Heteroskedasticity Test: ARCH

F-statistic 55.43917     Prob. F(1,44) 0.0000

Obs*R-squared 25.64585     Prob. Chi-Square(1) 0.0000

Test Equation:

Dependent Variable: RESID^2

Method: Least Squares

Date: 11/05/17   Time: 19:28

Sample (adjusted): 1971 2016

Included observations: 46 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.  

C 220.1904 184.3931 1.194135 0.2388

RESID^2(-1) 0.748358 0.100508 7.445748 0.0000

R-squared 0.557518     Mean dependent var 924.4175

Adjusted R-squared 0.547462     S.D. dependent var 1595.881

S.E. of regression 1073.565     Akaike info criterion 16.83786

Sum squared resid 50711793     Schwarz criterion 16.91737

Log likelihood -385.2708     Hannan-Quinn criter. 16.86764

F-statistic 55.43917     Durbin-Watson stat 1.868408

Prob(F-statistic) 0.000000
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EVIEWS10 

      

1970

2016ARCH(1)

1

11

𝒐𝒊𝒍𝒑𝒓𝒊𝒄𝒆

          

              

  

Dependent Variable: OILPRICE

Method: ML ARCH - Normal distribution (BFGS / Marquardt steps)

Date: 11/05/17   Time: 19:34

Sample: 1970 2016

Included observations: 47

Convergence achieved after 25 iterations

Coefficient covariance computed using outer product of gradients

Presample variance: unconditional

GARCH = C(2) + C(3)*RESID(-1)^2

Variable Coefficient Std. Error z-Statistic Prob.  

C 18.57759 0.937084 19.82489 0.0000

Variance Equation

C 14.78289 7.489243 1.973883 0.0484

RESID(-1)^2 1.011793 0.471753 2.144752 0.0320

R-squared -0.279163     Mean dependent var 34.65170

Adjusted R-squared -0.279163     S.D. dependent var 30.75164

S.E. of regression 34.78012     Akaike info criterion 8.022980

Sum squared resid 55644.22     Schwarz criterion 8.141075

Log likelihood -185.5400     Hannan-Quinn criter. 8.067420

Durbin-Watson stat 0.129274
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𝑪𝑺𝑨𝑹𝑪𝑯

19702016ARCH(1)

𝑮𝑫𝑷

12

GDPoilpriceCSARCH

19702016

2

21

GDPoilpriceCSARCH
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06 
 P.P  Intercept الخصائص

 (بحد ثابت)

Prob Trend 

and 

intercept 

و بحد ثابت)

 اتجاه عام(

Prob None 

حد )بدون 

 و ثابت

اتجاه  بدون

 عام(

Prob 

 المتغيرات

مؤشر تقلبات أسعار 

𝐶𝑆𝐴𝑅𝐶𝐻)البترول
) 

I(0

) 

t 1.174519

- 

0.218

0 

2.757280

- 

0.219

9 

1.899009

- 

0.055

6 

I(1

) 

t 5.927342

- 

0.000

0 

5.753661

- 

0.000

1 

6.010106

- 

0.000 

الناتج المحلي 

 (𝐺𝐷𝑃الإجمالي)

I(0

) 

t 2.987879 1.000 0.298073

- 

0.988

4 

5.093551 1.000 

I(1

) 

t 4.780420

- 

0.000

3 

6.100738

- 

0.000

0 

3.786093

- 

0.000

3 

EVIEWS10 

06

GDP   

 t5%t

CSARCH  

  t5%

t

(𝐺𝐷𝑃) 

CSARCH 

 I(1)

24

 07  LR, SC FPE, AIC, 

HQ 

07VAR 

 
       
        Lag LogL LR FPE AIC SC HQ 

       
       0 -843.4489 NA   7.14e+13  37.57551  37.65580  37.60544 

1 -731.0508  209.8097  5.78e+11  32.75782  32.99870  32.84762 

2 -703.7045   48.61570*   2.05e+11*   31.72020*   32.12168*   31.86987* 

       
       

EVIEWS10 
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25

               

              

              

         

            

              

             

              

               

    .          

             

              

          

 

    GDP

CSARCH

08CSARCH,GDP  

     
     UnrestrictedCointegration Rank Test (Trace)  

     
     Hypothesized  Trace 0.05  

No. of CE(s) Eigenvalue Statistic Critical Value Prob.** 

     
     None *  0.514163  38.49030  15.49471  0.0000 

Atmost 1 *  0.141782  6.727498  3.841466  0.0095 

     
     UnrestrictedCointegration Rank Test (Maximum Eigenvalue) 

     
     Hypothesized  Max-Eigen 0.05  

No. of CE(s) Eigenvalue Statistic Critical Value Prob.** 

     
     None *  0.514163  31.76280  14.26460  0.0000 

Atmost 1 *  0.141782  6.727498  3.841466  0.0095 

     
     

EVIEWS10 
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𝐶𝑆𝐴𝑅𝐶𝐻

GDP

26CSARCH 

10

19702016

03

EVIEWS10 

CSARCH
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2012157

             

97 %           

         

      

             

   1970   1980        

 

    1980    

       

         

               

         19941998

              

   

20012016
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09CSARCH

 

GDP 

 تحليل تباين الناتج المحلي الإجمالي

(GDP) 

     

  S.E. CSARCH GDP 

    
     1  556.6048  3.931761  96.06824 

 2  792.6933  13.46493  86.53507 

 3  961.1464  30.49689  69.50311 

 4  1115.934  47.86174  52.13826 

 5  1276.659  59.95095  40.04905 

 6  1429.613  67.60142  32.39858 

 7  1570.570  73.02222  26.97778 

 8  1709.335  77.22066  22.77934 

 9  1857.840  80.58147  19.41853 

 10  2023.224  83.39136  16.60864 

    
     CholeskyOrdering: CSARCH GDP  

    
    

EVIEWS10 

09

96%

4%

16.6%

83.4%

27

  10  

  GDP𝐶𝑆𝐴𝑅𝐶𝐻
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10

CSARCH(GDP)

 الفرضية العدمية F-Statistic الاحتمال

0.0204 4.29595 CSARCH does not Granger Cause GDP 

EVIEWS10 

     10

CSARCH𝐺𝐷𝑃 F4.29595

  0.0204     CSARCH

     𝐺𝐷𝑃CSARCH →

XPN

 

𝐶𝑆𝐴𝑅𝐶𝐻

𝐺𝐷𝑃
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