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The Comparison Among Prediction Methods of Water Demand And Analysis of
Data on Water Services Using Data Mining Techniques
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Abstract

This study identifies major features in water supply and introduces important factors in water services based on the information
from data mining analysis of water quantity and water pressure measured from sensors. It also suggests more accurate methods
using multiple regression analysis and neural network in predicting short term prediction of water demand in water service. A
small block of a county is selected for the data collection and tests. There isa water demand on business such as public offices
and hospitalstoo in this area. Real stream data from sensors in this area is collected. Among 2,728 data sets collected, 2,632
sets are used for modelling and 96 sets are used for testing. The shows that neural network is better than multiple regression
analysis in their prediction performance.

m Keyword : Demand Prediction, Prediction of Water Supply, Data Mining, Neural Networks, Multiple Regression Analysis
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12-01-01 01:00 0 1 7 1 1 10 3.80 0 2.30 50.00
12-01-01 01:10 0 1 7 1 1 10 3.70 0 2.36 50.00
12-01-01 01:20 0 1 7 1 1 11 3.70 0 2.36 50.00
12-01-01 01:30 0 1 7 1 1 9 3.80 0 2.36 49.90
12-01-01 01:40 0 1 7 1 1 12 3.70 0 2.34 50.00
12-01-01 01:50 0 1 7 1 1 10 3.70 0 2.35 50.20
12-01-01 02:00 0 1 7 1 2 9 3.70 0 2.39 50.20
12-01-01 02:10 0 1 7 1 2 10 3.80 0 2.38 50.90
12-01-01 02:20 0 1 7 1 2 11 3.70 0 2.40 50.80
12-01-01 02:30 0 1 7 1 2 9 3.70 0 2.34 51.00
12-01-01 02:40 0 1 7 1 2 11 3.70 0 2.32 51.80
12-01-01 02:50 0 1 7 1 2 9 3.70 0 2.13 52.80
12-01-01 03:00 0 1 7 1 3 9 3.70 0 1.90 54.20
12-01-01 03:10 0 1 7 1 3 9 3.70 0 1.97 54.10
12-01-01 03:20 0 1 7 1 3 9 3.70 0 2.00 54.00
12-01-01 03:30 0 1 7 1 3 9 3.70 0 1.88 54.10
12-01-01 03:40 0 1 7 1 3 10 3.70 0 1.68 55.00
12-01-01 03:50 0 1 7 1 3 8 3.70 0 1.72 55.00
12-01-01 04:00 0 1 7 1 4 8 3.80 0 1.64 55.60
12-01-01 04:10 0 1 7 1 4 9 3.80 0 1.63 56.00
12-01-01 04:20 0 1 7 1 4 8 3.80 0 1.83 55.00
12-01-01 04:30 0 1 7 1 4 7 3.80 0 1.97 54.10
12-01-01 04:40 0 1 7 1 4 9 3.80 0 1.87 55.00
12-01-01 04:50 0 1 7 1 4 17 3.70 0 2.05 53.90
12-01-01 05:00 0 1 7 1 5 28 3.70 0 2.00 54.10
12-01-01 05:10 0 1 7 1 5 36 3.70 0 1.84 55.00
12-01-01 05:20 0 1 7 1 5 28 3.60 0 1.95 54.50
12-01-01 05:30 0 1 7 1 5 30 3.70 0 2.09 54.00
12-01-01 05:40 0 1 7 1 5 17 3.70 0 2.19 53.40
12-01-01 05:50 0 1 7 1 5 6 3.80 0 2.18 53.70
12-01-01 06:00 0 1 7 1 6 9 3.70 0 2.19 53.70
12-01-01 06:10 0 1 7 1 6 8 3.80 0 2.25 53.70
12-01-01 06:20 0 1 7 1 6 7 3.80 0 2.27 54.00
12-01-01 06:30 0 1 7 1 6 7 3.80 0 2.27 54.00
12-01-01 06:40 0 1 7 1 6 9 3.80 0 2.20 54.40
12-01-01 06:50 0 1 7 1 6 8 3.80 0 2.27 54.10
12-01-01 07:00 0 1 7 1 7 8 3.80 0 2.38 54.00
12-01-01 07:10 0 1 7 1 7 9 3.90 0 2.38 54.00
12-01-01 07:20 0 1 7 1 7 17 3.80 0 2.30 54.00
12-01-01 07:30 0 1 7 1 7 28 3.80 0 2.34 54.30
12-01-01 07:40 0 1 7 1 7 25 3.70 0 2.21 56.00
12-01-01 07:50 0 1 7 1 7 10 3.80 0 2.27 55.40
12-01-01 08:00 0 1 7 1 8 9 3.80 0 2.34 54.50
12-01-01 08:10 0 1 7 1 8 8 3.80 0 2.30 54.80
12-01-01 08:20 0 1 7 1 8 9 3.80 0 2.37 54.50
12-01-01 08:30 0 1 7 1 8 9 3.70 0 2.39 54.60
12-01-01 08:40 0 1 7 1 8 8 3.70 0 2.47 54.20
12-01-01 08:50 0 1 7 1 8 9 3.70 0 2.50 54.20
12-01-01 09:00 0 1 7 1 9 10 3.70 0 2.61 54.20
12-01-01 09:10 0 1 7 1 9 6 3.70 0 2.74 54.00
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3 2t
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(ton, nr)o]™, Input F4=<= o] AR} oA AF3h 3.2.1 9 (Month)
ulol gro] Zhe &< dlolg 7|7k UKo waH Gt = AR FolE B, Aol whet Zpol 7t
A AT 702 AR A A AR abghe oF 4= Slek ool AEAS wrgsly] Slel &
el abA A} AR sjEZhe] dA] WAE 4 o]2 Zo| AJAAE JLELS EOo 3-59 So] =39l
AT S AH 25 A 15 Ao AR HE T g vt 240 Mok Al AEA wrdS $)s]
Zzh goje AAeE At At Bt 05 oS 4 Folsi

(B 2) 240 §EF dlolH ot 4
W06 | W05 | wWo4 | w03 | W02 | WOl | W00 | TO6 TO5 | TO4 | TO3 | TO2 T01 [OUTPUT
12,526 | 11,702 | 11,128 | 10,691 | 10,165 | 9,334 | 8,398 |13,381| 13,130 | 12,338 | 11,295| 10,223 | 9,185 | 8,315
15 | 11,702 (11,128 | 10,691 | 10,165 | 9,334 | 8,398 | 7,712 | 13,130 | 12,338 | 11,295 | 10,223 | 9,185 | 8,315 | 7,739
30 |11,128 10,691 10,165 | 9,334 | 8,398 | 7,712 | 7,347 | 12,338 | 11,295 | 10,223 | 9,185 | 8,315 | 7,739 | 7,379
45 110,691 | 10,165 | 9,334 | 8,398 | 7,712 | 7,347 | 6,919 |11,295|10,223 | 9,185 | 8,315 | 7,739 | 7,379 | 6,868
0 |10,168 | 9,334 | 8,398 | 7,712 | 7,347 | 6,919 | 6,620 | 10,223 | 9,185 | 8,315 | 7,739 | 7,379 | 8,868 | 6,441
15 | 9,334 | 8,398 | 7,712 | 7,347 | 6,919 | 6,620 | 6,510 | 9,185 | 8,315 | 7,739 | 7,379 | 6,868 | 6,441 | 6,356
30 | 8398 | 7,712 | 7,347 | 6,919 | 6,620 | 6,510 | 6,197 | 8,615 | 7,739 | 7,379 | 6,868 | 6,441 | 6,356 | 6,022
45 | 7,712 | 7,347 | 6,919 | 6,620 | 6,510 | 6,197 | 6,001 | 7,739 | 7,379 | 6,868 | 6,441 | 6,356 | 6,022 | 5,704
0 | 7,347 | 6,919 | 6,620 | 6,510 | 6,197 | 6,001 | 5,848 | 7,379 | 6,868 | 6,441 | 6,356 | 6,022 | 5,704 | 5,420
15 | 6,919 | 6,620 | 6,510 | 6,197 | 6,001 | 5848 | 5,608 | 6,868 | 6,441 | 6,356 | 6,022 | 5,704 | 5420 | 5,137
30 | 6,620 | 6,510 | 6,197 | 6,001 | 5,848 | 5,608 | 5390 | 6,441 | 6,356 | 6,022 | 5,704 | 5,420 | 5,137 | 5,097
45 | 6,510 | 6,197 | 6,001 | 5,848 | 5,608 | 5390 | 5328 | 6,356 | 6,022 | 5,704 | 5,420 | 5137 | 5,097 | 5,173
0 | 6,197 | 6,007 | 5848 | 5608 | 5390 | 5328 | 5,751 | 6,022 | 5,704 | 5,420 | 5,137 | 5,097 | 5173 | 5,260
15 | 6,001 | 5,848 | 5,608 | 5390 | 5328 | 5751 | 7,256 | 5,704 | 5420 | 5,137 | 5,097 | 5173 | 5,260 | 5,255
30 | 5,848 | 5,608 | 5,390 | 5,328 | 5,751 | 7,256 | 7,137 | 5,420 | 5,137 | 5,097 | 5,173 | 5,260 | 5,255 | 5,116
45 | 5,608 | 5,390 | 5328 | 5,751 | 7,256 | 7,137 | 6,606 | 5137 | 5,097 | 5,173 | 5,260 | 5255 | 5116 | 4,959
0 | 5390 | 5328 | 5751 | 7,256 | 7,137 | 6,606 | 6,334 | 5,097 | 5173 | 5,260 | 5255 | 5116 | 4,956 | 4,899
15 | 5,328 | 5,751 | 7,256 | 7,137 | 6,606 | 6,334 | 5376 | 5173 | 5260 | 5,255 | 5,116 | 4,956 | 4,899 | 4,936
30 | 5,751 | 7,256 | 7,137 | 6,606 | 6,334 | 5,376 | 5,368 | 5260 | 5255 | 5116 | 4,956 | 4,899 | 4,936 | 4,992
45 | 7,256 | 7,137 | 6,606 | 6,334 | 5,376 | 5,368 | 5568 | 5255 | 5116 | 4,959 | 4,899 | 4,936 | 4,992 | 5,263
0 | 7,137 | 6,606 | 6,334 | 5376 | 5368 | 5568 | 5,712 | 5116 | 4,956 | 4,899 | 4,936 | 4,992 | 5263 | 6,353
15 | 6,606 | 6,334 | 5376 | 5368 | 5568 | 5712 | 6,102 | 4,956 | 4,899 | 4,936 | 4,992 | 5263 | 6,353 | 7,865
30 | 6,334 | 5,376 | 5,368 | 5,568 | 5,712 | 6,102 | 6,773 | 4,899 | 4,936 | 4,992 | 5,263 | 6,353 | 7,865 | 8,273
45 | 6,376 | 5,368 | 5568 | 5,712 | 6,102 | 6,773 | 8,529 | 4,936 | 4,992 | 5,263 | 6,353 | 7,865 | 8,273 | 8,426
0 | 5368 | 5568 | 5712 | 6,102 | 6,773 | 8,529 | 10,663 | 4,992 | 5,263 | 6,353 | 7,865 | 8,273 | 8,426 | 8,592
15 | 5,568 | 5,712 | 6,102 | 6,773 | 8,529 | 10,663 | 12,661 | 5263 | 6,353 | 7,865 | 8,273 | 8,426 | 8,592 | 8,771
30 | 5,712 | 6,102 | 6,773 | 8,529 | 10,663 | 12,661 | 14,507 | 6,353 | 7,865 | 8,273 | 8,426 | 8,592 | 8,771 | 10,373
45 | 6,102 | 6,773 | 8,529 | 10,663 | 12,661 | 14,507 | 15,535 | 7,865 | 8,273 | 8,426 | 8,582 | 8,771 | 10,373 | 11,887
0 | 6,773 | 8,529 |10,663 |12,661 | 14,507 | 15,535 | 17,014 | 8,273 | 8,426 | 8,592 | 8,771 | 10,373 | 11,887 | 13,387
15 | 8,529 |10,663 | 12,661 | 14,507 | 15,535 | 17,014 | 18,329 | 8,426 | 8,592 | 8,771 | 10,373 | 11,887 | 13,387 | 14,871
30 |10,663 | 12,661 | 14,507 | 15,535 | 17,014 | 18,329 | 19,926 | 8,592 | 8,771 | 10,373 | 11,887 | 13,387 | 14,871 | 15,989
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Training Data scoring-Summary Report

Total sum of RMS Error Average

squared errors Error

474070827.5 | 507.451711 | 25.0356051
Validation Data scoring-Summary Report

Total sum of Average

squared errors RMS Error Error

256266919.4 569.19101 | -93.3208155
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Training Data scoring-Summary Report

Total sum of Average

squared errors RMS Error Error

555820727.4 549.465558 0.0010453
Validation Data scoring-Summary Report

Total sum of Average

squared errors RMS Error Error

238649450.7 549.27713 -59.723289
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(7 3) (1d 3) AsMEY, tS=HEA,

AHgtel v

PO [P e & S ki
WA | oAs 39 |oAs
14-05-15 00:00 | 8,315 8,394 1.0% 8,571 | 3.1%
14-05-15 00:15 | 7,739 7,703 0.5% 8,240 | 6.5%
14-05-15 00:30 | 7,379 7,140 3.2% 8,083 | 9.5%
14-05-15 00:45 | 6,868 6,698 2.5% 8,029 | 16.9%
14-05-15 01:00 | 6,441 6,289 2.4% 7,905 | 22.7%
14-05-15 01:15 | 6,356 6,065 4.6% 7,759 | 22.1%
14-05-15 01:30 | 6,022 5,945 1.3% 7,628 | 26.7%
14-05-15 01:45 | 5,704 5,900 3.4% 7,513 | 31.7%
14-05-15 02:00 | 5,420 5,846 7.9% 7,461 | 37.7%
14-05-15 02:15 | 5,137 5,817 | 13.2% 7,451 | 45.0%
14-05-15 02:30 | 5,097 5,821 | 14.2% 7,431 | 45.8%
14-05-15 02:45 | 5,173 5,841 | 12.9% 7,417 | 43.4%
14-05-15 03:00 | 5,260 5,897 | 12.1% 7,510 | 42.8%
14-05-15 03:15 | 5,255 6,135 | 16.7% 7,887 | 50.1%
14-05-15 03:30 | 5,116 6,240 | 22.0% 8,191 | 60.1%
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