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5- Auto-Regressive Moving Average
6- Structural Time Series Model
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3- Trend.
4- Cyclical.
5- Irregular.
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1- Underlying Trend
2- Structural Time Series Analyzer, Modeler, Predictor
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Table 2- Various modesof structural time series
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Figure 1- Monthly consumption of water in the city
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Table 3- The results ofthe static test pattern variables
So (Gl g3l So (o0 3l
La:',».i:.g Js! 45,4 Joolis ADF oL S L putio gelans ADF 2,l] oS
First-order Difference level MacKinnon critical level ADF MacKinnon critical
variables variables values variables statistics values
%1 %5 %1 %5

LW -12.9049 -3.6394 -2.9511 LW -4.8455 -3.6329 -2.9484

Lp -11.8590 -3.6394 -2.9511 Lp -2.1076 -3.6329 -2.9484

Ly -11.9926 -3.639%4 -2.9511 Ly -2.9525 -3.6329 -2.9484
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Table 4- The results of estimating the demand for water in the city Esfahan, using STSM
to ol ,ladke RMSE 0w 3591 3 i Ldy 5 piie
The t-statistic The estimated coefficients Explanatory variables
-15.6437* 0.0518 -0.8116 LP
23.0378* 0.0372 0.8583 Ly
Level= 8.0696* Slope=-0.0034** R?=0.94
DW=2.3 n=36 LR=0.99 p.e.v'=0.0018
o el !
Jsen Lg, Jio 0.0017  glaiel s3> 0.0000005 0.0000 s
(Smooth Trend Model) (Irregular) (Slope) (Level)
sl o3 N daws 45 (l5 ixe B i F 38l 55 2g )3 g Bains slaadl (L
STSM 595! owlind o] (sl 39051 gl —0 Jgus
Table 5- Pathology tests result stemplate STSM
Q(24,22) 1(24) r(1) H(10) Bowman-Shenton Kurtosis Skewness Std.error
13.798 0.0622 -0.2009 1.5580 0.0030 0.0018 0.0012 0.9730
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Figure 2- The implied estimated water demand of the city during the period 1388- 1390
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Table 7- The results of the estimation of water demandin
the city Esfahan by model ARMA

t o bl Slro Byl o o
(T-statistics) (SD) (Coefficient)  (\Variable)
2514.337 0.0064 16.2335* C
8.9364 0.0839 0.7502* AR(1)
5.7073 0.1048 0.5985%* AR(2)
-8.8056 0.0972 -0.8564* AR(3)
-6.0963 0.1315 -0.8020* MA(1)
R’>=0.73 LM=0.03(0.86) F=17.4722 (0.00)

Cal Qo3 N grdaws jd (655 gxe Baimd Lis F aind glaandly tisle

*Indicates significant at 1 percent.
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Table 8-The results of the static test of the remaining
ARMA

O S (Jlyou palie
(MacKinnon critical values)
ADF %1 %05 %10
-5.3550  -3.6793 -2.9677 -2.6229
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Table 6- The results of the static test of the remaining
STSM

O S (Jlyou palie
ADF (MacKinnon critical values)
%1 %5 %10
-6.9096 -3.6329 -2.9484 -2.6128
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Table 9- The predicted values of city Esfahan water consumption (inmillions of cubic meters) and measures the performance
ARMA and of the models STSM

. K 1Y it palie Qe poke oo 1Y 5 polis
w2 o s ;! 7 2 &> 2
Tests predicted Values Persian date Values Persian date Values Persian date
p Esfand 1390 Bahman 1390 Dey 1390 JET
) - RO - RO - Variable
MAPE MAE RMSE [XW e X i - XWe N
Real Real Real
Predicted Predicted Predicted
0.07 0.0126 0.0150 16.3300 16.0832 16.0661 STSM
0.7536 0.1223 0.1542 16.1023 16,3324 16.1959 16.0602 16.0530 16.0540 ARMA
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Introduction: Accurate water demand modeling for the city is very important for forecasting and policies
adoption related to water resources management. Thus, for future requirements of water estimation, forecasting
and modeling, it is important to utilize models with little errors. Water has a special place among the basic
human needs, because it not hampers human life. The importance of the issue of water management in the
extraction and consumption, it is necessary as a basic need. Municipal water applications is include a variety of
water demand for domestic, public, industrial and commercial. Predicting the impact of urban water demand in
better planning of water resources in arid and semiarid regions are faced with water restrictions.

Materials and Methods: One of the most important factors affecting the changing technological advances in
production and demand functions, we must pay special attention to the layout pattern. Technology development
is concerned not only technically, but also other aspects such as personal, non-economic factors (population,
geographical and social factors) can be analyzed. Model examined in this study, a regression model is composed
of a series of structural components over time allows changed invisible accidentally. Explanatory variables
technology (both crystalline and amorphous) in a model according to which the material is said to be better, but
because of the lack of measured variables over time can not be entered in the template. Model examined in this
study, a regression model is composed of a series of structural component invisible accidentally changed over
time allows. In this study, structural time series (STSM) and ARMA time series models have been used to model
and estimate the water demand in Isfahan. Moreover, in order to find the efficient procedure, both models have
been compared to each other. The desired data in this research include water consumption in Isfahan, water price
and the monthly pay costs of water subscribers between 1388 and 1390. In structural time series model, the
model was generated by entering the invisibility part of the process and development of a state-space model, as
well as using maximum likelihood method and the Kalman-Filter algorithm.

Results and Discussion: Given the value of the test statistic ADF, with the exception of changing water use
variables with a time difference of the steady rest. Superpopulation different modes of behavior were assessed
based on the demand for water. Due to the likelihood ratio statistic is most suitable for the parameters, was
diagnosed the steady-state level of randomness and the slope. Price and income elasticities of demand for water,
respectively -0.81 and 0.85 shows that water demand is inelastic with respect to price and income and a lot of
water is essential. Identify the nature of the request of one of the most important results in estimated water
demand in the urban part of the state space time series structure and patterning methods, as an Alternative for
variable is Technology preferences use. The model is estimated for the city's water demand time series model,
respectively ARMA (3,1). Model performance metrics to compare the structural time series and time series
ARMA, the result represents a structural time series model based on the fact that all the performance criteria in
this study outperformed the ARMA model to forecast water city demand in the Isfahan.

Conclusion: Of a time series model structure to model ARMA in this research is to estimate the model and
predict the number the less time is required, and also can be used for modeling of other variables (such as
income and price) to this is helping to improve the models. Also, in ARMA time series the best model for data
was selected according to the Schwarz Bayesian and Akaike criterion. Results indicate that the estimation of
water demand using structural time series method is more efficient than when ARMA time series model is
applied. Therefore, structural time series model can be used as an efficient tool for managers and planners in the
Management Departmentsin order to forecast water demand. Used was for compare the performance of these
two models of standard root mean square error (RMSE), mean absolute error (MAE) and mean absolute
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percentage error (MAPE).
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Underlying Trend



