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A Study on Prediction Model for Laundry and Toilet
Water-use demand
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Abstract This study develops a prediction model for toilet and laundry water end-uses based on
surveyed data which measured housing and household characteristics of 140 households over 5 years
in Korea. Classical regression model assuming a normal distribution was not appropriate and
estimated parameters were biased, because the distribution of measured water-uses was left-skewed.
As an alternative to this problem, we considered the distribution of weibull and lognormal for each
water-uses, and three regression models were compared using log-likelihood and scale parameter. As
a result, weibull regression were chosen to be appropriate for both water-uses and also presented the
factors that affect each water-use. This results expect that an insight is provided on water resources
utilization and theoretical support role for effective water resource management.
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Fig. 2. Time series graph for monthly laundry and toilet
water-uses dataset
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Fig. 3. Distributions of toilet and laundry water-uses

A 84 ZEI9ELS R-package 3.53 9
Rstudio 1.14& o835ttt BAAAA FoleEe

5%2 AAst0oH, p-value?} 0.05KHTt F2 AL
QoJsichar WA

A4 g4 9 82 85:0] 1919 ARRS AAFIY
9 wro] sfgel Ay B ko] AHA st 259
[¢]

EAACE FOsHA YErT FER3Y F¢-
A= —E—*]'—Ev—’—% (analysis of variance)Zx A%
O F fostA YeRgon, Scheffe HHE 0|83t AF

544 (post-doc test)dT} oftE AFT} TRE AF

— b



332 s

-

TYEENS YV [2SE=2A 123 HA=

B} 85418 0] WRAoE folt Aol ekt
o 3, APT AFAV} 55 EX @aRch o
A8 A 852 6 Hol AgdTh Zold.

B 1. HEP| Y 3H9M S4XIRY| TISSHR
Table 1. Descriptive statistics for laundry and toilet

© (-3061.71)%}F 18] W Fol )7} ZA5HA]
o, Wb, AR08} B A Lieh
2 SAste] gl Ba mPS At

rL 52 rsh
%

B 2. 8KE9 Ml Ay
Table 2. Goodness of fit in water-uses

water-uses Distribution Type Laundry | Toilet
Variable i Laundry Toilet Normal log-likelihood | ~17555.85 |~17402.75
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. Standalone |36.71+19.91 | 29.562+22.02 Scale Parameter 1.22 0.53
o APT _ |40.98+22.42 | 31.20+26.20 , log-likelihood | ~5150.14 | ~3061.71
P APT home [35.99+23.02 | 29.72£20.75 Weibull - —— 0791 o4

JAB 38.45+23.39 | 26.94+20.85
FEB 39.81+£22.84 | 28.17+22.59
MAR 36.01+18.28 | 30.85+23.23
APR 36.33%19.36 | 30.86+27.23
MAY 37.36%£20.32 | 31.64+25.61
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OoCT 39.80+22.15 | 30.17+23.08
NOV 37.45%21.52 | 29.62+23.20
DEC 38.94+22.00 | 29.24+23.08

T calculated by correlation coefficient
T calculated by mean+sd ‘
p-value{0.05 by correlation analysis

p-value{0.05 by analysis of variance
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