
 7002 

 

 )55( 

 

د. عصام حسين البياتي     


فؤاد عبدة إسماعيل المخلافي                            


 

 
 -المقدمة:

09910998

                                                 

 



8005115 

 



 7002 

 

 )56( 

 الجانب النظري:

0

5

3

4

0971

[B-J]



 7002 

 

 )57( 

[Stationary Time Series]

[Non-Stationary Time Series]

][

nZZZ ,........,, 21

[Auto Correlation Coefficients]

ACFPACF

nZZZ ,......,, 21)(k

k



 7002 

 

 )58( 

)1.(..........,.........2,1,0,

)(

))((

)(ˆ
2

1

1 



















k

ZZ

ZZZZ

k
n

kn

n













  

nZZ
n

/
1







  

kZKZ 

Z













































)2.....(,.........3,2

ˆˆ1

ˆˆˆ

1ˆ

ˆ

1

1

,1

1

1

,1

1

kif

kif

k

j

jjk

k

j

jkjkk

kk






 

and 

1...,,.........2,1ˆˆˆˆ
,1,1   kjforjkkkkjkkj  

0 [Auto Regressive Models] 
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K

)ˆ(ˆ aj

MA nti 1994

)13...(....................)ˆ(ˆ)()2(
1

21



k

j

j ajNNNQ   

)ˆ(ˆ aj

2K-p-q

QQc 

T+LT



 7002 

 

 )36( 

p,d,qARIMA

)14........(..............................)()(   aBZB   

dBB  )()(   

)15.(.......................... 1111 LqLqLdpLdpLL aaaZZZ    

 

)16].....([][......][][...][)(ˆ)( 1111 lqLqLdpLdpLL aaaZZLZZE    

 

 
 الجانب التطبيقي:

800985

511.111

099509980



 7002 

 

 )37( 

[B-J]

0

[B-J]

099509980

5

5

3

3

95.0
96.1

)(ˆ
96.1

Pr 






 




n
k

n
  

]215.0)(ˆ215.0[  k



 7002 

 

 )38( 

009950998

0995099309940995099609970998

83.5653.5457.9875.3153.4957.5749.53

80.8545.9931.5764.5843.8638.6667.19

86.9096.7861.3638.5437.9754.7985.01

73.1395.5365.7787.6595.3687.1308.00

31.4164.6455.6487.1970.8754.5590.43

58.0675.0875.5566.4577.1895.66

77.7594.7666.7066.5857.0091.6570.13

77.0594.7666.7066.5857.0091.6570.13

85.4465.6978.1573.5590.3879.6593.38

93.8090.9343.4666.6767.4148.5473.60

93.3995.1957.4895.7684.93011.9387.94

509950998

0995099309940995099609970998

4.4563.9754.1614.5803.9794.1483.897

4.4153.8583.4564.0683.7803.6554.516

4.4564.5754.0113.6553.6374.1144.418

4.5904.5544.0394.4734.5564.4665.896

3.4044.0693.5444.4674.5753.9934.506

4.1634.3514.5844.0964.3454.560

4.3534.4504.0554.5644.3354.1354.346

4.3454.5504.5114.0983.3114.5174.563

4.4054.0854.3574.5944.5054.3784.537

4.5404.5503.7754.5114.5003.8764.599

4.5374.5534.1504.5314.4454.6174.477



 7002 

 

 )39( 

0

09950998

5

09950998



 7002 

 

 )41( 

3

09950998

3

09950998

Stnd.Error EstimateLagStnd.ErrorEstimateLag

0.10989-0.0973920.109760.033841

0.11097-0.0313740.110930.019793 

0.113370.0951560.111070.146385 

0.115130.0258780.11414-0.096727 

0.11528 0.11471100.115200.028399 

0.117160.17451120.11665-0.0704611 

0.12377-0.04257140.12025-0.1888213 

0.12497-0.08135160.12395-0.1026315 

0.12566-0.00345180.12560-0.0252917 

0.125810.15589200.12567-0.0394719 

0.12812-0.05975220.128120.0067921 

0.128460.19282240.128460.0012423 



 7002 

 

 )40( 

4

09950998

4

09950998

Stnd.Error EstimateLagStnd.ErrorEstimateLag

0.10976-0.0986520.109760.033841

0.10976-0.0432840.109760.027043 

0.10976 0.0662260.109760.156095 

0.109760.0391680.10976-0.072737 

0.10976 -0.12737100.109760.015859 

0.109760.19246120.10976-0.0919611 

0.10976-0.00988140.10976-0.23117813 

0.10976-0.00583160.10976-0.1201515 

0.109760.04851180.10976-0.1492617 

0.409760.16694200.1097600140819 

0.109760.04383220.10976-0.0186721 

0.109760.16332240.10976-0.0097223 



 7002 

 

 )45( 

5

09950998

34

SBC,AIC,MSE05

550ARMA

MSE=417.908,AIC=506.9669, SBC=514.18321

3

50ARMA

Stat graphics5

211 12802.089009.0
~

99887.0
~

   aaaZZ  



 7002 

 

 )43( 

5

ARMA09950998

SBC,AIC,MSE

SBC AICMSEModels N 

557.6505555.2317784.81ARMA (1,0)1

550.5256 545.6879 682.908 ARMA (2,0) 2 

547.1504 539.8939 621.699 ARMA (3,0) 3 

648.6080 646.1891 2347.99 ARMA (0,1) 4 

629.2588 624.421 1763.32 ARMA (0,2) 5 

607.6654 600.4088 1288.91 ARMA (0,3) 6 

540.1631 535.3254 602.755 ARMA (1,1) 7 

545.1918 537.9352 607.2 ARMA (2,1) 8 

549.2592 539.5839 604.635 ARMA (3,1) 9 

514.18321 506.9669 417.908 ARMA (1,2) 10 

549.9621 540.2867 609.777 ARMA (2,2) 11 

554.4866 542.3924 610.554 ARMA (3,2) 12 

522.4575 512.7821 437.778 ARMA (1,3) 13 

527.7459 515.6517 442.389 ARMA (2,3) 14 

560.3552 545.8422 621.312 ARMA (3,3) 15 

4

56



 7002 

 

 )44( 

000503

Q-Statistic Test Methods

17.6436Box-Pierce 1970

20.29343 Ljung-Box 1978 

25.98188 Manti 1994 

207

9557.5870QQc 

50ARMA

09950998

5

a



 7002 

 

 )45( 

6

a

5

[B-J]

605

7

LLLLL aaaZZ    211 )12802.0()89009.0()99887.0(   

 

 



 7002 

 

 )46( 

6

05

Upper 95%Lower 95%ForecastsObs

107.817 26.433667.125284

105.086 23.2229 64.1546 85 

105.022 23.1431 64.0824 86 

104.957 23.0635 64.0103 87 

104.893 22.9839 63.9383 88 

104.828 22.9044 63.8663 89 

104.764 22.8250 63.7944 90 

104.700 22.7458 63.7227 91 

104.635 22.6666 63.6509 92 

104.571 22.5895 63.5793 93 

104.507 22.5085 63.5078 94 

104. 443 22.4297 63.4363 95 

7

05

09950998



 7002 

 

 )47( 

 الاستنتاجات والتوصيات:
 الاستنتاجات:

0[B-J]

509950998

50ARMAMSE=417.908AIC=506.9669

SBC=514.18321

211 12802.089009.099887.0    aaaZZ  

3a

ARMA

 التوصيات:
0

5



 7002 

 

 )48( 

 المصادر:
00998

4099859

50997

405558

3-Bowerman,B.L &O,Connell,R.T(1987), "Time Series Forecasting: 

Unified Concepts and Computer Implementation" ,Second Edition, PWS 

Publishers,U.S.A. . 

4-Box,G.E.P. & Jenkins,G.M. (1976), "Time series Analysis Forecasting 

and Control" ,Revised Edition, Holden-Day. 

5-Makridakis,S. ,Wheel Wright, S.C. & McGee ,V.E. (1983), "Forecasting 

Methods and Applications" ,Second Edition, John Wiley & 

Sons,Inc,U.S.A. .  

6-Wei,W.W.S. (1990), "Time series Analysis univariate and Multivariate 

Methods" ,Addison-Wesley Publishing Company, New York. 

 

 


