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A Fundamental Study on Variation Modeling of Office Work Productivity
Shou Kawano*!, 0 Kazune Miyagi*!, 0 Koutarou Ooishi*!, 0 Hirotake Ishii*}0 and Hiroshi Shimoda*!

Abstract — Aiming at proposing a new model which can explain and simulate the
change of office work productivity caused by the change of office environment and/or
workers’ internal factors, the author has discussed the model details by examining the
conventional models and experimental data. The proposed model is based on a tri-state
transition model which consists of a working state, a short-term pause and a long-term
pause. The transition between the working state and the short-term pause is simulated
by a logarithmic normal distribution, while that between the working state and the long-
term pause is caused by probabilistic functions calculated from a mental fatigue (MF) as
a virtual parameter. It is expected that the model framework can not only explain the
office work as a series of human cognitive processes but also predict the change of the

productivity by computer simulation.
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Fig.1 Framework of W-NW model.
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Fig.2 Analysis of past experimental result.

2.5 3000000000
00000000000000000000000
00000000000 00000000D0000?2
000000000000 000000000000
30000000000

(0000 -0000-0000)

0000: 0000000000000000000

0000:000000000000000000
oooOooooon

0000: 000000000000000000
000000000000 D0000000O

O00000BIills®? O BlockingDOOOOOQ0O
0000000000000000000000000
00000000000 00000D00000000
0000000000000000000

00000300000000000000 300
030000000000000000030300
000000000 000000000000000
ooooo

03 3000000000
Fig.3 3-state Markov model.
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Fig.4 A histogram of response time in exper-
imental result.
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Fig.5 An example of histogram reproduc-
tion.
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Fig.6 Probability distribution of 2-state
Marcov model.
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Fig.7 Outline of one-figure addition task.
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Fig.8 A paper of check task.
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Fig.9 Display image of check task on iPad.
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Fig. 10 Framework of long-term pause
weighted 3-state model.
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Table 1 Sorts and process time of task steps
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Table 2 Calculation of minimum time to ex-

ecute One-figure addition task
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Fig.11 An example of simulation result
based on long-term pause weighted 3-
state model.

4. 00O0O0ODO

gboooboooooooboooooooooooon
gooooboooobooooooooboooooo
gbooooooboobooboooboooooao
gbooooooooobooobooobboooooon
goooooooogoboooobooboboooooo
gbooboooboooboooboobooooaoo
gbooooooooboboboooboobobooooao
gboboooooooooobobooooboobo

good

(1] 00,00,0,00,00:00-000000000
goboooooooboooooooob,booboo
0000000000000 2010(2010).

[2] Bills. A. G. : Blocking: A new principle of men-
tal fatigue, American Journal of Psychology, 43,
pp.2300 245(1931).

[3] S.K. Card, T.P. Moran, A. Newell: The Psychol-
ogy of Human-Computer Interaction, Erlbaum As-
sociates(1983).

[4] D. Kieras: Using the Keystroke-Level Model to
Estimate Execution Times, University of Michi-
gan(2001).

[} O0,00: 000000000000 OOOOOOO
goooooobobobobbooooo,ooooooo
000, 96(117), pp.9-16(1996).

[6) OO,00,00:0000000000,00000
000, p.106,113 (1993).



