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An Estimation Method of Intellectual Work Performance by Using Physiological Indices

Shutaro KUNIMASA™** Kyoichi SEO™*,
Hiroshi SHIMODA* and Hirotake ISHIT*

In order to evaluate the intellectual productivity quantitatively, most conventional studies have utilized task
performance of cognitive tasks. Meanwhile, more and more studies use physiological indices which reflect cogni-
tive load so as to evaluate the intellectual productivity quantitatively. In this study, the method which evaluates
task performance of intellectual workers by using several physiological indices (pupil diameter and heart rate vari-
ability) has been proposed. As estimation models of task performance, two machine learning models, Support
Vector Regression (SVR) and Random Forests (RF), have been employed. As the result of a subject experiment,
it was found that coefficient of determination (R?) of SVR was 0.875 and higher than that of RF (p < 0.01).
The result suggested that pupil diameter and heart rate variability were effective as the explanatory variables
and SVR was also effective in task performance estimation.
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Table 2 Experimental schedule: 2nd day
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Table 3 Average of MSE and R? of each method

Method MSE R2
SVR | 0.056 (0.055) 0.875 (0.097)
RF | 0.301 (0.116) 0.648 (0.199)

The value in () is standard deviation.
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Table 4 Each coefficients and R2

coefficient 9
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s7 —1.93 1.67 3.51 9.58 0.965
s8 —0.61 —-1.40 —-2.97 3.35 0.871
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s21  3.21 2.25 12.19 1.99 0.804
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s23 —0.38 —2.056 —2.49 3.57 0.834
s24 —0.02 0.60 —1.66 2.38 0.608
s25  2.33 2.33 —-0.83  2.57 0.893
s26 —1.75 —1.98 —-0.96 2.07 0.872
s27 —1.84 —-3.85 0.34 —1.02 0.969
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