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Abstract

An increasing interest in studying the time series has been recently regarded. One of
the potential methods in analyzing the time series and forecasting the future values is the
adaptive filtering. A modern method of analyzing time series is the artificial networks in
forecasting. The purpose of current paper is to compare the adaptive filtering ARMA(p,q)
model with Back propagation neural networks. The mean square error, mean absolute error
and mean absolute percentage has been adopted as a statistical criteria mean to find the best
one and get a good result. Application was done on alive births of males' data of Mosul city
using ANNs, and AF techniques.
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)1979((Nau & Oliver)  
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Kalman   .  
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(Makridakis,1978)
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)p,q(  :

Adaptive Filtering For ARMA of order (p,q)
ARMA (p,q) :

Z t = 1t Z t - 1 + 2 t Z t - 2 +---+ p t Z t - p + a t - 1t a t – 1- …- q t a t – q         (2-1)
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t = 1,2,··· ,n

a t :2
at.

1t , …, p tAR.
 1t , …,  p tMA  .

     
Non–Linear Least Square Method  Steepest Descent-

   Gradients  
Gradients    

          Mse   a2
t   

:
a t = Z t - 1t Z t – 1- …- p t Z t - p + 1t a t - 1 + … + q t a t –q (2-2)

a2
t = (Z t - 1t Z t – 1- …- p t Z t - p + 1t a t - 1 + … + q t a t –q )2

1t ‚ … ‚ p t  
1t ‚ …  ‚ q t:

 a2
t

——— = -2a t Z t - i

 i t
                                                     i = 1,2,........ ,p

)3-2(                                                     j = 1,2,…..…,q
   a2

t
——— = 2a t a t – j

j t

        Revise   
:

[AL-Nasir,2002]
  *

1t =  1t - k∇ a2                                                                              (2-4)

:
*
1t :) ((Adaptive Parameter).
 1t :.

k :   
 .

a2∇ :(Gradient Vector) a2:
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*
i t = i t + 2kat Zt – i                                                                              (2-5)

:
  *

j t = j t - 2ka t a t – j              (2-6)

  )5-2()6-2(       
           (Mse)     

       ) (  
)Prediction.(

)1-2 (:
   a*

t = Z t - *
1t Z t - 1

*
2 t Z t - 2 - …- *

p t Z t -  p + *
1 t a t - 1 +  … (2-7)

a t = a*
t - a t

        = - ( *
1t - 1t) Z t -1 - …- ( *

p t - p t) Z t - p + ( *
1 t - 1 t) a t - 1 + …

+  *
q t - q t ) a t –q

a t = -2ka t {Z2
 t - 1 + …+ Z 2

t - p + a2
t - 1 + …+ a2

t - q}                                (2-8)

)8-2( a t:
| ∇ a t |
——— = 2k {Z2

 t - 1 + …+ Z 2
t - p + a2

t - 1 + … +a2
t - q}                         (2-9)

    a t

:
1

0 < k <  ——————————————                                    (2-10)
{Z2

 t - 1 + …+ Z 2
t - p + a2

t - 1 + …+ a2
t - q}
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s) Artificial Neural Networks(ANN
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(Preceptrons)(Frank & Rosemblatt,1958)
   (Linear Models)  
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(Backpropagation Error)   
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AlgorithmError Backpropagation

     
) :((Wasserman,1989)
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     u =  wi j x i                                                                               (3-1) .

i=1

   y = f ( u -  )                                                                        (3-2)
             

:
           hj = f (  wi j xi - j )                                                          (3-3)

j

 .         
.

 .            
:

       yk = f (  wij xi – k )                                                               (3-4)

.       
 yktk:

 Ek = tk - yk                                                                               (3-5)
               

:
k = ( tk - yk ). f( v )                                                               (3-6)

f (  v  )tansig
.

    f ( v ) = f ' ( NET k )
 w j k:

wjk = n. k. hj                                                                       (3-7)

.             
:

   j = k wjk                                                                             (3-8)
                j

        j  
vi j:

    vi j = n. j. xi                                                                           (3-9)

:
    Wj k ( new ) = Wj k ( old ) + Wj k                                           (3-10)
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   Vi j ( new ) = Vi j ( old ) + Vi j                                                 (3-11)
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:
x1,x2, ….. ,xn

w1,w2, ….. ,wn

u :
 :

y :
f(v) :Activation function  

:

    f ( v ) = 1 / exp ( - v)                                           (3-12)

f (v)(-1,1)
Vk :.

t :.
n :.
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Forward Pass
Xi

Wi j

Xi Wi j

XiWijlinear

 non-linear

                          Tansiglogistic
hj = f (  Xi Wi j )hj = f (  Xi Wi j )

21
= —————————————————

(1 + exp(- Xi Wij))        (1 + exp(- Xi Wij))

                         Wj k

Non-linear                                linear
      Yk = j Wj khj

Logistic                                            tansig
                    2  1

Yk = ———————— - 1                           Yk = ——————
1 + exp(- Wjk hj))                                            (1 +exp(- Wjk hj))
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Back pass
Ykt k

Ek = t k - Y k

YesNo
       linear Non-linear

k = E k

Logistic                            tansig
k = E k . Y k(1 - Y k)            k =2E k . Y k(1 - Y k)

Wj k = n  k h j + Wj k  (previous)

Wj k (new) = Wj k (previous) + Wj k

hj
YesNo

                    Logistictansig
  j = h j (1 - h j) k

 W
j k j = h j(1 - h j  k Wj k

  k                    k

ijii x WnW jj ∆+=∆ αδ

Wij (new) = Wij (previous) + Wij

:
Xi :.

Wij :.
hj :.

Yk :.
Wij :.
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       ARMA(1,1)    
 (ACI)  

ARMA(1,1).
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-
 (Macros)   

MS-Dos      Minitab
     ARMA(1,1)     

=0.497490) ( =0.977024)(MSE=0.001)   
)Residuals(         

                  
 (0.001)  
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MSE=(1/M)  e t ²(L) (2-3)
                    L=1

                    M
MAE=(1/M)  |e t (L)| (3-3)
                     L=1

                         M
MAPE={(1/M)  | e t (L)/X t+L|} 100% (4-3)
                         L=1
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