2010 (18) dsilasl oglall dyil sl dlsoll

[32-11ppn

- : 1995-1950

1995 -
SPSS  Minitab ,
Alyuda

Al Jea sall Aaalacilpaly yll 5 o suilall o gle 2 fAla slaall 5 elian ) and / ind ©

2010/ 718 : sl g 2010/ 4/ 5: ALl g 55




[2]

Analysis and Modeling Time Series of Water Flow into Mosul
City A Comparative Study

Abstract

This paper presents fits for neural network model , and
comparative resulting forecasts with those obtained from Box-
Jenkins Method. We use time series data of Tigris's monthly flow
into Mosul city from 1950-1995. To perform a comparative .
forecasting work through the Box-Jenkins and neural network
doesn't mean working with two different or competing aspect ;
on the contrary choosing a proper architecture of neural net
works requires using the skills of statistical modeling . As for
application , Box-Jenkins Method has given more appropriate
forecasts than those given by feed forward artificial neural
network . We used Minitab and SPSS programs in the statistical
aspect and Alyuda program in the neural network aspect.

Introduction -1

. (Lendasse,et al.,2000)

. (Karaman , 2004)

Statistical Models
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(Behavior Varies

.(Rojas and Pomares , 2004) Dynamically with Time

Fuzzy Logic Neural Networks
Developing Algorithm
Artificial Neural Networks (ANNSs)
ARIMA

Non Linear Non Normal

Chaotic

Components

.(Rojas and Pomares,2004)

Out-of-Sample

. (Chatfield and Faraway,1998)
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( ) (-
Some Time Series Models -3
Moving Average Processes -
White Noise {u;|teT}
{x;|teT} .cﬁ Process
MA(q) q
.(Powell ,1997 ; Anderson,1976 ;1992 )

X¢ =Ug+0qUp_q +0Ui_p + .o+ ogUiq 5 teT..(1)

Moving Average {o}
(Constants )Parameters

Autoregressive Processes —

p {x;|teT}
Xuan, 2004 ; Powell , 1992 ) : AR(p)

-:(1997; Anderson , 1976 ;
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thﬁl Xt-1+B2 Xt-2+"'+Bp Xt_p+ut (2)
)Autoregressive Parameters {Bi}
- (

Mixed Autoregressive Moving Average Models

MA AR
p
q
Xuan , 2004 ; Powell , 1997 1992 ) ARMA(p,q)

-:( ; Anderson , 1976 ;

Xt:let_1+BQXt_2+...+BpXt_p+ut'a1ut_1'azut_Z'...'aqut_q . (3)
{u [teT}
q p
ARMA(p,q)

. ARIMA(p,d,q)
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Forecasting -4

Object of Forecasting

Minimize Mean Square Error of

t .(Powell, 1997) Forecasting
h
h . Yith
Lead Time Prediction-Horizon
yi(h) .(Girard ,et al.,2002; 1992 )
h Vith t
yi(1) h=1 :
Vel t
(1992 )
(Kumar and AIC
theoretical Mujumdar,1990)
- numerical
Optimal (AIC) -:
Property
Not Consistent (AIC)
Wrong Model

- ()

( Chatfield and Faraway , 1998 )
AIC, ) AIC Bias-Corrected
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2 (pt+1) (p+2) /(n-p-2) Brockwell and Davis (1993)
(P) (P) (AIC)
(AIC,) .(AIC)
. (AIC)
AIC =nIn(S/,) +2P (Akaike Information Criterion)
AIC,. = AIC + 2P+ 1;{'P; 2) (Corrected Akaike Information Criterion)
n— — 4
Effective observations n
( ) p
Sum of Squared Residuals :S
Within
.Sample
-5

Artificial Neural Network and its Architecture
1-5
Definition of Artificial Neural Network and its Using Areas

(ANN)

(Processing Elements) ( )
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.(Kumar,et al. ,2004;2000 )

(ANNSs) (2006
Pattern Classification
(Christopher,2000;2000 ) (Pattern Recognition)

.(Andereescu,2004) (Clutering)

2-5
Artificial Neural Network Components
(ANNs) C )
:(Allende,et al., 1999 ;2000, )
( ) 1
) 2
(
3

C ) 3-5

Artificial Neural Network Architecture (Structure)
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(2000 )

;2000 ;2000 )
:(Moseley,2003; Kumar,et al.,2004; Andreescu, 2004 ;2006

Single Layer Networks

(Input Layer)
.(Output Layer)

. Forward Direction

Multi Layer Network

(Hidden Layers

- (2000 ) - )
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Input to Hidden ) 1
.( Weights

.(Hidden Weights) 2

Hidden to Output ) 3
.(Weights

Bias
O oA dsh
I AV Glas
(1)
Artificial Neural Networks -6
(1)
.(Kumar et al. ,2004; Andreescu,2004; Ghodsian ;2000 )

et al.,2003
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. (Christopher,2000)
( )

. (2003 )

Learning Algorithms

Error Signal

.(2000 ) ( ) (2)

Back- Propagation ()
Generalized Delta Rule ()
.(ANNSs)
) (LMS)

Gradient Descent

Kisi1,2005; Andreesc 2005 ;2000 ;2000 )



[12]

(,2004;Christopher,2000;

> (2000 )
Aw;(k+1)= n§ X, + pAw; (k)
Where
8; =f'(net)(d; -y;) for Output Layer
8;=f'(net)).8;w;;  for Hidden Layer
.Momentum Term p
1, D Awji
.Learning Rate m
( ) 20
. Desired Value :d
'y
. Iteration Index 'k

x—LF i

o/

&
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(2)

Error Back Propagation Algorithm

(Online) -Incremental Back Propagation Algorithm

. Standard Back Propagation
.(Alyuda , 2003)

: (2003 ; 2000 )
Error Forward propagation Step o
Error Back propagation Step o
Network Weights Synthetic Step o
-7
-1-7

Stream flow

Reservoir operation Dam construction

( Wastewater disposal Flood Control
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. Kumar,et al.2004)

modeling process
.(Mujumdar and kumar ,1990)

)
( -
1995-1950
( ) 552
1994 1950
1995
stationary modeling fitting
) trend
(
3-) .( Nairn-Birch,2008 )
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Final Estimates of Parameters

Type Coef SE Coef T P

AR 1 0.6793 0.0316 21.48 0.000

MA~ 1 0.9570 0.0012 794.09 0.000

SMA 12 0.9116 0.0234 38.91 0.000

Number of observations: 527

Residuals: SS = 50.1007 (backforecasts excluded)

MS = 0.0956 DF = 524

AIC =-18.138 ; AIC, = —18.063



[18]

ACF of Residuals for DS1(D1)
(with 5% significance limits for the autocorrelations)
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Nuidden = 7

. (Andreescu,2004)
(552)
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2-7
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error
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= (1)

Train error

567.296997
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Akaike's
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4
RMSE,MSE
- )
) [13-2-1]
ARMA(1,1) x SARMA(0,1) OnIine_Back
Propagation Alg.

RMSE 0.309 1.27034
MSE 0.0956 1.61376
( )

(12)
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ARMA(1,1) x SARMA(0,1): MSE = 0.0956,RMSE = 0.309
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1058 870 513 635 1149 1989 | 6750 9056 2895 2414 2151 820 1973
451 404 298 394 635 1327 | 3396 3779 2555 1444 1042 | 1511 1974
443 421 378 466 836 1897 | 3787 4202 4189 4548 1778 | 1256 | 1975
1312 868 345 386 576 1317 | 2502 2932 2020 1517 2065 1007 | 1976
689 562 513 573 771 1506 | 3943 6579 3785 1706 1412 1543 1977
837 426 394 469 865 2035 | 3557 3722 3750 2393 1738 | 1205 1978
648 662 391 517 873 2227 | 5847 5752 2274 1817 1663 1074 | 1979
2224 512 391 442 600 1348 | 3367 3056 2590 927 704 579 1980
832 410 306 362 675 1387 | 2408 2859 2400 1386 860 1765 1981
381 335 293 340 429 1301 | 3458 6032 2836 1955 940 761 1982
1014 410 223 249 439 910 1963 2271 1604 1466 991 587 1983
1591 627 298 351 771 1903 | 4944 5378 4055 2714 1832 865 1984
980 686 438 637 1334 3173 | 7234 8818 6053 3191 2936 | 4462 | 1985
1623 375 171 161 196 381 962 1423 1545 602 742 1176 | 1986
570 319 264 297 520 1350 | 2917 3590 2231 2487 1154 | 2831 1987
718 354 166 158 206 638 1812 2786 3747 975 469 533 1988
664 308 311 479 929 2392 | 4808 5249 3024 2315 1085 1189 | 1989
933 442 312 380 1037 3087 | 8732 6060 3069 1689 1374 | 1487 | 1990
1498 421 215 225 429 995 2759 4435 2619 1686 1390 916 1991
767 404 332 386 712 1996 | 4717 5884 3546 2535 2510 | 2196 | 1992
435 442 324 356 571 1058 | 3292 5111 3238 1536 1138 554 1993
661 530 254 287 579 1519 | 3736 4751 1789 1200 1299 | 1551 1994
522 381 348 285 348 549 1231 2938 4730 2397 1439 884 1995




