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A Study on Accuracy Improvement of Pairwise Comparison by Using Response Time

Yoshiki Sakamoto*!, Takashi Kurushima*!, Kimi Ueda*!, Hirotake Ishii*!, Hiroshi Shimoda*?,
Rika Mochizuki*? and Masahiro Watanabe*?

Abstract — Pairwise comparison has been widely employed as an easy method for sub-
jective evaluation of several candidates to develop new products or to improve service.
In this paper, a method using response time has been proposed to improve the accuracy
of pairwise comparison. Firstly, a pairwise comparison experiment was conducted to in-
vestigate the relationship between response time and difficulty of judgement. Then, a
method to improve the accuracy of calculated scales of the objects has been proposed
where the answer of the pairwise comparison was modified by using the response time and
correction function. In this study, three correction functions were compared to find the
difference of the accuracy improvement, and two of them showed significant improvement.
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#1: BIEEH 1, EBRSBMNEES 26

Table 1 Results (correction function 1, par-
ticipant number 26)

iteration | zo 1 R? R?
number (before) (after)
1 0.294 1.463 0.963 0.941

2 0.000 -2.076 | 0.862 0.943
3 0.000 -2.997 | 0.953 0.967
4 2.725 -1.471 | 0.921 0.768




*2: BIEBEH 2, EBMBINEES 26

Table 2 Results (correction function 2, par-
ticipant number 26)

iteration To T R? Rr?

number (before) (after)
1 0.185 3.000 0.963 0.935
2 0.000 -1.524 | 0.862 0.942
3 0.000 2.620 | 0.953  0.967
4 0.000 -0.672 | 0.921 0.993

* 3: BIEE# 3, EBHRSMEES 26

Table 3 Results (correction function 3, par-
ticipant number 26)

iteration ) T R? R?

number (before) (after)
1 0.073 1.000 0.963 0.939
2 0.000 0.486 0.862 0.943
3 0.000 0.572 0.953 0.967
4 4.590 -0.869 | 0.921 0.618

#4: BIEEH 1, EBRSMNEES 22

Table 4 Results (correction function 1, par-
ticipant number 22)

iteration | zo 1 R? R?

number (before) (after)
1 3.000 0.261 0.962 0.927
2 0.393 -3.000 | 0.659 0.913
3 0.562 -3.000 | 0.450 0.960
4 3.000 -0.230 | 0.940 0.950

#* 5 BIEBIE 2, EERSINEE S 22

Table 5 Results (correction function 2, par-
ticipant number 22)

iteration ) 1 Rr? R?

number (before) (after)
1 0.421 -3.000 | 0.962 0.952
2 0.264 -3.000 | 0.659 0.911
3 0.448 -3.000 | 0.450  0.960
4 0.450 -3.000 | 0.940  0.973

*6: BIERE 3, RRSINHEHS 22

Table 6 Results (correction function 3, par-
ticipant number 22)

iteration o T R? R?

number (before) (after)
1 5.000 -0.296 | 0.962 0.953
2 5.000 0.432 | 0.659  0.468
3 4.985 0.309 | 0.450  0.934
4 4.987 -0.354 | 0.940  0.970
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