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A Fundamental Study on Variation Modeling of Office Work Productivity
Shou Kawano*H Kazune Miyagi;H] Jin Hong Zhe!t] Hirotake Ishiift and Hiroshi Shimoda*!

Abstract — In this study, aiming at proposing a model which can explain and simulate the change
of productivity, the author has conducted a subject experiment and discussed the details of the model
by comparing the results of the computer simulation based on the model with the experimental results.
Concretely, the model employs a working state, a non-working state and a value BF which is assumed
as a brain fatigue. Office workers are assumed to transit these two states along with the probabilistic
functions based on the variation of BF. From the internal parameters of the model to explain the
probabilistic functions examined by the experimental results, it was found that the subjects tend to
concentrate the task when the remuneration is provided, and they try to keep their attention to the

task and take a long break instead when the task workload is high.
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Fig.1 Analysis of past experimental result.
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Fig.2 Framework of the model.
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Fig.3 An example of simulation result.
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Fig.4 Topview of experimental room.
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Table 1 Environmental condition in the ex-

periment
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Table 2 Two patterns of instructions

OO0 A |000000DOO0O0DOOOO
gobooobooooooooboooon
oobooobooooooboooon
gobooobooobooooooooooon

00 B |0000O0bOO0O0bDOoOoOoDOOon
goboooobooooooooooooo
goboooobboooboocooooo
gbobobooboobooobobobooboon

oooo
gbooboooooooooooooooobooog




gboooboooboobooboobooboooooso
gbbooobooobooboooooobobooooao
gbobo2000000000 3000000000

Enter{fi g Enter{fi g
123 || +as6 [y =[]

Stepl Step2 Step3
@ D Enter
iy
ROFEE~

XARYIEPC EEEITHRREN,
#F. EnterlITUXF—TANTS

Stepl :EIE LIZRRENT-HFERIETD
Step2: ERIBLI-BFERDEA IR TSN HBFERT
Step3: At EHEREANT D

o5 00oooo
Fig.5 Mental addition task.
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Table 3 Two kinds of task difficulty
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Fig.6 Time schedule of the experiment.
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Fig.7 Experimental results.
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Fig.8 Examples of time series graphs.
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Fig.9 A example of graph of Eq.(2).
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Table 4 Significance test for the internal pa-
rameters of the model

00:00-00
ooo 00 pO
oooo oooo 0
p1 0.070 0.073 | 0.003 | p=0.634
P2 0.099 0.102 | 0.003 | p=0.636
s 0.097 0.105 | 0.008 | p=0.191
P4 0.079 0.095 | 0.016 | p=0.014*
by 103 115 12| p=0.0643
000: 0 -0
ooo 00 pO
ooooo [0oooo | O
P 0.104 0.039 | -0.065 | p < 0.001°*
P2 0.111 0.090 | -0.021 | p < 0.001°*
s 0.115 0.087 | -0.028 | p=0.001""
P4 0.094 0.080 | -0.014 | p=0.078
by 78 140 62| p=0.078
001 11
ooo 00 pO
0o 1 0o 11 O
p1 0.077 0.089 | 0.012| p=0.198
P2 0.101 0.113 | 0.012| p=0.085
ps 0.099 0.114 | 0.015 | p=0.232
Pa 0.099 0.126 | 0.027 | p=0.019
by 98 82| -16| p=0.695

(": p<0.0560 *™: p<0.010 **: p<0.001)
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