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Abstract

Overdue water and wastewater bills of clients impedes any effort by utility companies at providing

better services. It is thus essential to identify the factors affecting the timely payment of water bills. The
data used in this study consists of the information of the first five billing periods of 2019 and 2020 for
181578 household clients in Qom, Iran. The logistic regression and decision tree models are used for the
analysis of this data. The results showed that the methods have similar performance and the accuracy of
the models is close to each other and equal (72%). The highest accuracy in late and timely payments is
related to logistic regression (72%) and decision tree (75%), respectively. The two methods of support
vector machine and neural network have similar performance. Logistic regression method indicates that
billing payment status in the previous year and the total debt amount at the end of the previous year, as
well as the number of unmetered bills and the average consumption of the current year, with regression
coefficients of 1.75, -0.86, -0.70 and 0.034 respectively, are the most significant factors affecting the
number of timely paid bills. The results of the decision tree model show that 43% of subscribers did not
pay on time in the new year, did not pay on time in the previous year. Also, 39% of subscribers who pay
on time in the new year, also paid on time in the previous year and in the new year they did not have
unmetered bills. Comparing the results of logistic regression and decision tree models has shown that
both methods have similar accuracies. The results show that the payment behavior in the previous year,
the total amount of debt at the end of the previous year, and the number of unmetered bills in the current
year have a significant effect on the number of paid bills in the current year. Therefore, various
monitoring, incentive, and preventive measures can be used to improve the prospect of collecting the
receivables. Increasing the supervision on meter reading staff, surveying the customers with unmetered
bills, providing bonuses for timely payments, installment of previous debts, assigning penalties for
delayed payments, and finally, cutting the water supply as a last resort are among these measures. In
addition, the Omid utilities executive order, issued in January 2021, indicates that the household
customers with monthly consumption of less than 5 m’ are exempt from payment. Therefore, these
customers must be monitored, and special measures should be taken to collect their outstanding debts.

Keywords: Water Bill Payment, Unmetered Bills, Average Consumption, Logistic Regression,
Decision Tree.
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Table 1. Frequency distribution of studied variables by bills payment status in 2020

Bills paid in 2020 Percentage of bills paid in 2020
payment  payment T8 i paymene  Tow
Count Count Count % % %
49,561 35,984 85,545 58 42 100
Region 2 47,464 39,907 87,371 54 46 100
3 4,867 3,795 8,662 56 44 100
Connected to the No 60,691 43,421 104,112 58 42 100
sewerage network Yes 41,201 36,265 77,466 53 47 100
o Apartment 4,557 4,343 8,900 51 49 100
Building type .
Villa 97,335 75,343 172,678 56 44 100
Delayed
Number of bills paynilent 63,201 15,085 78,286 81 19 100
paid in 2019 Timely 38,691 64,601 103,292 37 63 100
payment

Change in water Eqyal 48,686 39,843 88,529 55 45 100
consumption class Low 17,955 9,613 27,568 65 35 100

in 2020 compared
0 2019 High 35,251 30,230 65,481 54 46 100
Debt balance at <250000 54,560 59,019 113,579 48 52 100
the end of 2019 >250000 47,332 20,667 67,999 70 30 100

35 - 2019 2020

30 A

25 A

20

15 A

Subscription percentage

10

Number of bills paid

Fig. 2. Frequency distribution of subscribers' payments in the first 5 periods of 2019 and 2020
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el pls
Number of bills paid ® The number of bills paid
in 2020 is less than 3 bills in 2020 is more than 3 bills
S
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Consumption classes in 2020
Fig. 3. Frequency distribution of bills paid by consumption category in 2020
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Table 2. Paired t-test results for comparison 2019-2020
Standard Growth in 2020
Variable Year Count Mean P Statistic t Sig. compared to
deviation 2019
Aver sumbtion 2019 181,578 15.84 8.03 -107.567  <0.001 p
Verage consumptio 2020 181,578  17.10 8.78
Number of unmetered 2019 181,578 0.24 0.58 -116.9 <0.001 03
bills in 2020 2020 181,578 0.47 0.74
. . 2019 181,578 3.54 1.46 151.755 <0.001
Number of bills paid 2020 181,578 3.02 161 -15
Water rate 2019 181,578  4207.31 2747.19 -153.965  <0.001 2
2020 181,578  5303.90 3702.12
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Table 3. Modeling results in test samples

Predicted label Correct Model
Model Observed label - response accuracy
Delayed Timely percentage (%)
payment payment
.. Delayed payment 10567 4649 69
Decision tree Timely payment 2977 9045 75 72
. Delayed payment 10690 4526 70
Support vector machine o o ovment 3044 8978 75 72
Delayed payment 10809 4407 71
Neural network Timely payment 3131 8891 74 72
. . Delayed payment 10879 4337 72
Logistic regression .y v payment 3214 8808 73 72
St 03 55 5 -F s
Table 4. Logistic regression results
Variable Coe{g?ent Se(B) Wald Sig. ]E']’;;)
Constant -1.3 0.017 -76.17  <0.001 0.27
Number of bills paid in 2019 1.75 0.014 126.76  <0.001 5.75
Average monthly consumption in 2020 0.034 0.008 42.5 <0.001 1.03
Number of unmetered bills in 2020 -0.70 0.01 -65.01 <0.001 0.5
Debt balance in 2019 is more than 250,000 086 0.015 5819 <0.001 0.42
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