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Abstract

Prediction of water consumption and its effective factors is an important step in
water crisis management. Studies showed that meteorological parameters are
considered as the most important factor for short-term prediction of water
consumption. In this research, cluster-based sliced inverse regression method was
used to identify the meteorological variables affecting the household water
consumption in Qom. In addition to dimension reduction, this method can be used
to remove collinearity. The data consisted of seven meteorological parameters and
monthly household water consumption from 2001 to 2013. Data analysis
indicated that instead of seven primary variables, only two new components
which are linear combinations of independent variables can be used. The
negatively charged maximum wind speed and relative humidity (0.757 and 0.4) of
the first component, and the negatively charged average minimum temperature
(0.753) and positively charged average air temperature (0.634) of the second
component had the greatest impact on the components. The regression analysis
indicated that the average minimum temperature coefficient 0.018, the maximum
wind speed coefficient -0.004, and determination coefficient 0.92% are
significant. Comparing the method proposed in this paper with the usual method
of principal component analysis (PCA) for multivariate data analysis indicated
that cluster-based sliced inverse regression has fewer errors. Moreover, noticing
the impact of collinearity on the outputs of neural networks, the method proposed
in this paper had better performance than the usual methods and consequently
predicts water consumption.

Keywords: Dimension Reduction, Sliced Inversed Regression, Clustering,
Collinearity.
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Average . 1 ) ) ) ) ) )
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Relative
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wind speed
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Table 3. Components of CSIR method

] First Second
VLD S component component

Average temperature  x; -0.273 0.634

Average maximum . 0326 0.099
temperature

Average minimum %3 0251 0.753
temperature

Rainfall  x, 0.139 -0.013

Relative humidity — xg -0.4 0.119

Sunshine x4 -0.037 -0.003

Maximum wind speed x5 -0.757 -0.088
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Table 5. Regression analysis for the maximum wind
speed and the average minimum temperature variables
on consumption logarithm

Measures of accuracy of Test Train
the fitted model Method data data
Mean Absolute Percentage CSIR 0.009 0.006
Error (MAPE) PCA 0.012 0.007
Root Mean Square Error CSIR 0.181 0.116
(RMSE) PCA 0.211 0.128
Mean Absolute CSIR 0.147 0.091
Deviation(MAD) PCA 0.19 0.106
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Table 4. Regression analysis for the maximum wind
speed and the average minimum temperature variables
on consumption logarithm

of

Model Coefficient SEILER test p-
error value
Intercept 15.23 0.1 142.61 <0.001
average
Minimum 0.018 0.009 20.02  <0.001
temperature
Maximum -0.004 0.001 3.65  <0.001
wind speed
AR(1) 0.54 0.12 4.27 <0.001
AR(2) 0.22 0.099 2.28 0.02
AR(3) 0.17 0.08 2.02 0.04
.
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