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Development of a Dynamic Model for Inhabitants’ Behavior
Considering Lifestyle Diversity

«J. Kawamura M. Ichikawa and H. Deguchi (Tokyo Institute of Technology)

Abstract— As a component of next-generation energy system, Smart Community has energy control system

called by Demand Response.

The experimental Demand Response in Japan has analyzed the relations

between electricity price and the amount of reducing power consumption. However, the reduction may affect
customers such as their lifestyle. Therefore, it is useful to analyze lifestyle changes or behavior change caused
by power reduction. In this study, we propose a inhabitants ' behavior model focused on diversity of the
individual, to analyze the relations between DR and lifestyle by social simulation.
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Table 1: Definition of Statistical Data
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Table 2: Agent’s Variables
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Fig. 1: Flowchart of Agent in Simulation ‘step’
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Algorithm 1 Schedule Setting
Require: 7(a;,b;), pp(ai,b;),op(a;,bj)
Ensure: calculate all st; in ScheduleSet
1: ScheduleSet = {st;|j =1,2,...,n_beh, st; € NT}
2: DummySet = {dst;|dst; € {0,1}}
3: u(0, 1 Jfunction generating uniform random num-
ber (Range : [0,1])
4: LN(u,o0)dfunction generating lognormal random

number
5: while 1440 — o < 377" st; < 1440 + a do
6 for j€1,2,. nbehdo
7: if »(0,1) < r(ai,bj) then
8 dStj +~—1
9 else {u(0,1) > r(a;, b;)}
10: dst; <0
11: end if
12:  end for
13: for j€1,2,....,n_beh do
14: if dst; =1 then
15: Stj <—LN(MB<CLi,bj),0'B(ai,bj))
16: else {dst; = 0}
17: st; <0
18: end if

19: end for
20: end while
21: return ScheduleSet
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Algorithm 2 Decision Behavior

Require: ScheduleSet,p(a;,b;,t), step
Ensure: decide currentBehavior

1. t < step/15

2: rand < u(0,1)

3: sumProb < 0, sel Prob < 0

4: u(0, 1 Ofunction generating uniform random num-
ber (Range : [0,1])

5: for j € 1,2,...,n_beh do

6: if Stj > 0 then

7: sumProb < sumProb+ p(a;, bj,t)

8  end if

9: end for

10: if sumProb =0 then

11:  return “sleep”

12: end if

13: for j € 1,2,...,n_beh do

14: if Stj > 0 then

15: selProb < selProb+ p(a;,b;,t)/sumProb
16: if selProb > rand then

17: return b;

18: end if

19:  end if

20: end for
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Fig. 2: Statistical Data and Simulation Result (Be-
havior Rate, Average Time, and Deviation Time)

-30 -



000000 (A)DoOoOoooooOooooooo
000000000 0000000 Step. 30000
gbooooocoboooobobobobooooon
0000000 1440+ a[min]0 «O0O0O00OOOO
obooooocoooooboboboooooon
oboboooooooboobobobobooooon
ooooog

4.2 00000O00O0DOO0OO0OO0OO0

oooooooooooobooooobobooboobo
gbooooooboobooboboboooooooon
gobooobooobooooooboboooooooooo
gobooooboooboooobooooooooo
gbooboogobilecootbooobboooooonbn
gbooooooooo

Fig. 3000000000000DOO0OOOOOO
oboooooooboboooboob oobobooon
obobooboboboboboobooooooon
obobooooOoobooobooboooboboooni2:00
obobooobooooooooobooboooooooon

Statistical Data
100%
90%
80%
)
B 70%
=
. 60%
]
S s0%
S 0%
CCB 30%
20%
10%
0%
100%
90% | 4
80% {4
)
s 70%
=
. 60%
g 50%
S 0%
C‘B 30%
20%
10%
0%
B Sleep ® Meal ¥ Physical care
® Medical care = Work ' Work's assoc.
B School B Study ® Cooking
¥ Cleaning ¥ Washing ® Shopping
¥ Help to child B Other housework ¥ Commute(work)
B Commute(School) ¥ Social activity Social life
¥ Sports ¥ Outing Computing
¥ Hobby TV Radio
Newspaper Book Record
Video Resting Other

Fig. 3: Statistical Data and Simulation Result (Time-
series Behavior Ratio)
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Table 3: EST Value of Previous Research’s Result®)
and Simulation Result

JEta;

JeAT
Wie
0.0151
0.0175
0.0163
0.0262
0.0163
0.0166
0.0189
0.0140
0.0142
0.0159
0.0161
0.0138
0.0137
0.0143
0.0148
0.0156
0.0167
0.0162
0.0134
0.0198
0.0155
0.0130
0.0142
0.0118

KWL DIREFIE
max min

SFH | 0.0088 | 0.0086
+I#| 0.0121 | 0.0118
HIE| 0.0115 | 0.0108
SFH| 0.0118 | 0.0113
L] 0.0126 | 0.0120
HIE| 0.0131 | 0.0125
FH | 0.0140 | 0.0136
TOiE DAL - B3 | I | 0.0138 | 0.0132
HIE| 0.0132 | 0.0129
FH| 0.0140 | 0.0138
705 DA b - 22 | £ | 0.0133 | 0.0128
HIE | 0.0149 | 0.0144
FH| 0.0138 | 0.0135
0.0140 | 0.0134
HIE| 0.0144 | 0.0141
FH| 0.0104 | 0.0103
LI | 0.0155 | 0.0150
HI#| 0.0159 | 0.0157
SFH | 0.0115 | 0.0115
+0# | 0.0166 | 0.0165
HIFE | 0.0142 | 0.0138
FH | 0.0134 | 0.0132
0.0146 | 0.0142
HE| 0.0151 | 0.0147

average

0.0087
0.0119
0.0110
0.0116
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0.0127
0.0137
0.0135
0.0131
0.0139
0.0131
0.0147
0.0136
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