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A Quantitative Evaluation Method for Intellectual Productivity Focusing on Work Concentration

«H.Shimoda, K.Miyagi, K.Uchiyama, K.Oishi, H.Ishii (Kyoto University),
F.Obayashi, M.Iwakawa (Panasonic)

Abstract— As a quantitative index to evaluate intellectual productivity, a concentration time ratio (CTR)
has been proposed in this study, which is the time ratio between concentration state and non-concentration
state on intellectual work. The CTR can be calculated from the solving time distribution when cognitive
tasks with unified difficulty are given repeatedly. In addition, an appropriate cognitive task to measure the
CTR has been designed and an experiment was conducted with 24 male subjects for three days where the
CTRs under two illumination conditions had been compared. As the result, it was found that the CTR
was not affected by learning effect and it has a possibility to evaluate the change of intellectual productivity
affected by the change of room environmental conditions.

Index terms— Intellectual productivity, Concentration time ratio, Cognitive task
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Fig. 1: Learning effect.
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Fig. 2: A series of solving time.
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Fig. 3: Cognitive state transition model.
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Fig. 4: Histogram of solving time.
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Fig. 6: Cognitive state transition and solving time of
task.
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Fig. 7: Word slip.
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Fig. 8: Display of a tablet for answering.
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Fig. 9: An example of classification by three rules.

Fig. 10: A scene of experimental room.
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Table 1: Illumination conditions
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Task & Ambient
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Fig. 11: Experimental procedure.
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Fig. 12: Comparison of task performance and CTR in
each day.
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Fig. 13: Comparison of task performance and CTR in
each task set.
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Fig. 14: Comparison of task performance and CTR in
each illumination condition.
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