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1- Linear Regression.
2- Box- Jenkins.
3- Artificial Neural Network. 
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1- Schwarz Bayesian Criterion. 
2-Microfit 4.0 .

3- Pierre Perron. 
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1- Lyapunov Exponents. 
2- A. Garliauskas, 1999. 
3 -Deterministic Function. 

4- Embedding Dimension. 
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Kendall (2001))1377()1381()1381(
)1382 ()1384 (.



150 /77 / 85

 .
mN-m+1

N .
.

)3(||xx||)j,i;m(r ji0
 .n

.
)4(||||),;( njnin xxjimr

 .
nm

)j,i;m(d .
)5(

||xx||
||xx||

r
r)j,i;m(d

ji

njnin

0
:

)6()j,i;m(dlog
)mN(N

)n,m( n1
1

1347-1383n

 .25
)33(1 .

 .
 .

.

1-Matlab.



151

3-1347-1383
2345
03/00165/00088/0004/0
05/00363/0015/0009/0

 :

1 .

 .
)  (

2 .
 .

3

.

3-26

1- Shuffle Test. 
2- Deterministic. 
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1- Autocorrelation Function. 
2 -Partial Autocorrelation Function. 
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1- Hidden Layer .
2- Activation Function .
3- Neurons .
4- Feed Forward Neural Network .
5- Tansig .
6- Purelin .
7- Error Backpropagation .
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1- Sum of Squared Errors.
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1- Root  Mean Squared Error. 
2- Mean Absolute Error. 
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1 : )2AR(
Final Estimates of Parameters 

Type       Coef  SE Coef      T      P 
AR   1   1.4650   0.1741   8.41  0.000 
AR   2  -0.4529   0.1839  -2.46  0.020 

Number of observations:  32 
Residuals:    SS =  1.17259 (backforecasts excluded) 
              MS =  0.03909  DF = 30 

Modified Box-Pierce (Ljung-Box) Chi-Square statistic 

Lag            12     24  36  48 
Chi-Square   29.4   36.1   *   * 
DF             10     22   *   * 
P-Value     0.001  0.029   *   * 

2 : )3AR(
Final Estimates of Parameters 

Type       Coef  SE Coef      T      P 
AR   1   1.5997   0.2146   7.46  0.000 
AR   2  -0.9692   0.3807  -2.55  0.016 
AR   3   0.3814   0.2350   1.62  0.115 

Number of observations:  32 
Residuals:    SS =  1.38399 (backforecasts excluded) 
              MS =  0.04772  DF = 29 

Modified Box-Pierce (Ljung-Box) Chi-Square statistic 

Lag            12     24  36  48 
Chi-Square   11.1   18.0   *   * 
DF              9     21   *   * 
P-Value     0.268  0.651   *   * 
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