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Fitness Evaluation System for the Global Management
Personnel Training Utilizing Evolutional Computing

KOKI MATSUMURA, ! HIROAKI YosHINO, !
SuuneEl KIMURAT! and MITSUHIDE SHIRAKI 2

This research tries to develop a vocational evaluation system to judge or
improve the degree of fitness of employers for overseas deployment. Overseas
business is essential and growing in the globalization in economics. This sys-
tem is led by questionaries and hearings from employers and local staff deployed
overseas from Japan. It is supposed to work as a supporting intelligence in order
to select appropriate personal to be deployed overseas in the future by analizing
them according to the sysytem beforehand. This also work as an aid to develop
educational programs for the prospective personel for overseas business. The
intelligence for this sysytem is based on evolutional tree utilizing evolutional
computing technique for optimization and tries to stand the proctical use.
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Fig.1 Procedure of overseas aptitude test.
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Fig.2 Decision tree.
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Fig.3 Comparison of evaluation values due to Fig.4 Comparison of response rate distribution.
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Fig.5 Composition of individual.
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Fig.6 Evolution process of decision tree (Japanese temporary staff).
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Fig.7 Aptitude decision tree (Japanese temporary staff).
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Fig.8 Aptitude decision tree (Japanese superior).
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Fig.9 Aptitude decision tree (Chinese superior).
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Fig.11 Aptitude decision tree by GP (Japanese temporary staff).
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Table 1 Questionnaire items and total result.
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oooo ooooood oooo 0oooooo oooo 00 — 00
1 0 3-7 oot 000 (0o00) 2.32 0.92 2.37
2 0 3-7 00 000 (00) 2.41 1.04 -0.14
3 04 A 1 oooooooo 3.49 0.89 -0.11
4 2 oooooooo 3.37 0.87 0.11
5 3 ooooood 3.43 0.79 -0.31
6 4 ooooood 3.62 0.91 0.10
7 5 [EEEE ) EE)E)E] 3.82 0.76 -0.15
8 6 ooooooooooo 3.69 0.74 -0.13
9 7 0ooooooooo 3.57 0.80 -0.12
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11 9 ooooooooooo 3.65 0.80 0.04
12 10 000000000000000 3.28 0.80 -0.05
13 11 0ooopoooooooon 3.57 0.73 -0.01
14 12 0000000000000 3.75 0.75 0.10
15 13 oooo0o0o0o0o0o00000000000000 3.68 0.72 0.04
16 14 0000000000000000000000 3.87 0.74 0.04
17 15 00000000000000000000 3.91 0.68 -0.05
18 16 000oooo0oooooooooon 3.37 0.68 0.06
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20 18 0000000000000000 3.81 0.61 -0.01
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32 9 0000000000000000 3.86 0.62 0.03
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34 11 000000000000000000000000 3.63 0.68 -0.04
35 12 000000000000000000 3.74 0.70 0.09
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58 10 0000000000000000000000000 3.77 0.68 -0.01
59 11 000000o00oo0oooooog 3.86 0.66 -0.14
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61 0 4F 1 0ooooooooo 3.80 0.85
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Table 2 Association rule.
O0000000 o0 EEEE] 000 000
O00000 Q20A4 -> QOA4 | 0000000000000000 c:0.567251 | c:0.673611
Q24A4 -> Q0A4 goo00oooo0oooooooooag c:0.569061 c:0.715278
Q24A4 -> QOA4 | 0000000000000000 400000 | ¢:0.572973 | c:0.736111
Q42A4 -> QUA4 | 0000000000000000000000000 5:0.415094 | c:0.575916 | c:0.763889
000, 00000 Q2A3 -> QOA4 000 (00) 5:0.331978 | c:0.536105 | c:0.643045
QI2A4 -> Q0A4 | 000000000000000 5:0.323848 | c:0.690751 | c:0.627297
Q20A4 -> QOA4 | 0000000000 000000 5:0.320268 | c:0.615190 | c:0.637795
Q27A4 -> Q0A4 | 0000000000000000 5:0.326558 | c:0.669444 | c:0.632546
Q28A4 -> QO0A4 goo00o0ooooooooooo 5:0.321138 c:0.669492 c:0.622047
Q31A4 -> QOA4 | 00000000000000000 5:0.327913 | ¢:0.597531 | c:0.635171
Q34A4 -> QUA4 | 000000000000000000000000 352304 | c:0.664962 | c:0.682415
Q39A4 -> QOA4 | 000000000000 322493 | c:0.700000 | c:0.624672
Q42A4 -> Q0A4 | 0000000000000000000000000 346883 | ¢:0.679045 | c:0.671916
O0000 QIA5 -> QOA4 000 (000) 472906 | ¢:0.500000 | c¢:0.936893
Q2A3 -> QOA4 000 (00) 334975 | c:0.519084 | ¢:0.660194
Q11A4 -> QO0A4 goooooooooo 332512 c:0.668317 c:0.660194
QI2A4 -> Q0A4 | 000000000000000 339901 | :0.690000 | ¢:0.669903
Q20A4 -> Q0A4 | 0000000000 000000 5:0.330049 | c:0.592020 | c:0.650485
Q21A4 -> QOA4 | 0000000000000000000000 5:0.332512 | c:0.668317 | ¢:0.660194
Q27A4 -> Q0A4 | 00000000O0000000 5:0.347291 | c:0.665094 | c:0.684466
Q28A4 -> QOA4 | 0000000000 000000 5:0.337438 | c:0.665049 | c:0.665049
Q34A4 -> Q0A4 | 000000000000000000000000 5:0.362069 | c:0.659103 | c:0.718447
Q39A4 -> QO0A4 goo0ooooooooon s 347291 c:0.715736 c:0.689320
Q42A4 -> QO0A4 | 0000000000000000000000000 5:0.374384 | c:0.678571 | c:0.742718
J0000 Q2A3 -> QUA4 000 (00) 5:0.330303 | c:0.558074 | c:0.622857
QI2A4 -> QOA4 | 000000000000000 5:0.306061 | ¢:0.691781 | c:0.577143
Q20A4 -> Q0A4 | 0000000000000000 5:0.330303 | c:0.644970 | c:0.622857
Q27A4 -> QOA4 | 0000000000000000 5:0.303030 | c:0.675676 | c:0.571429
Q28A4 -> Q0A4 | 0000000000000000 5:0.303030 | ¢:0.675676 | c:0.571429
Q31A4 -> Q0A4 | 00000000000000000 5:0.330303 | c:0.602210 | c:0.622857
Q34A4 -> Q0A4 | 000000000000000000000000 5:0.339394 | ¢:0.670659 | ¢:0.640000
Q42A4 -> QO0A4 g000000000000000000000000 5:0.312121 c:0.677632 c:0.588571
QOA5 0000000 00 0000 000 000 000
000000 Q3A4 -> QOAS5 00000000 5:0.041509 | c:0.088000 | c:0.846154
Q4A4 -> QUAS 00000000 5:0.037736 | c:0.092593 | :0.769231
Q8A4 -> QOAS5 EEEEEEEEEEE 5:0.033962 | ¢:0.062500 | :0.692308
QI1A5 -> QOAS5 goooooooooo 5:0.030189 c:0.242424 c:0.615385
QI3A4 -> QOA5 | 000000000000 5:0.033962 | ¢:0.070866 | c:0.692308
Q32A4 -> QO0A5 | 0000000000 000000 5:0.037736 | c:0.054054 | :0.769231
Q37A4 -> QOA5 | 00000000000000000000 5:0.033962 | c:0.053254 | c:0.692308
Q40A5 -> QOA5 | 00000000000000000 5:0.030189 | ¢:0.195122 | c:0.615385
QB0A4 -> QOA5 | 00 (D0000) 000 5:0.033962 | c:0.090000 | c:0.692308
QB51A4 -> QO0A5 | 00000000 5:0.033962 | ¢:0.074380 | ¢:0.692308
goo, ooooo QT7A5 -> QOAS5 gooooooooo 5:0.254743 c:0.520776 c:0.800000
QBA5 -> QUAS5 EEEEEEEEEEE 5:0.242547 | c:0.573718 | ¢:0.761702
QI4A5 -> QO0A5 | 0000000000000 5:0.246612 | c:0.583333 | c:0.774468
Q40A5 -> QOA5 | 00000000000000000 5:0.223577 | ¢:0.642023 | c:0.702128
Q49A5 -> QO0A5 | 000000 5:0.268293 | c:0.518325 | c:0.842553
QB2A5 -> QOA5 | 00000000000 5:0.231707 | c:0.583618 | c:0.727660
QB9A5 -> QOA5 | 000000000000000 5:0.253388 | c:0.531250 | ¢:0.795745
Q60A5 -> QOA5 | 0000000000 5:0.256098 | c:0.408681 | c:0.804255
O0000 QIA5 -> QOAS 000 (000) 5:0.314496 | c:0.332468 | c:0.934307
Q7AS5 -> QO0AS5 0oooooooog 5:0.260442 | c:0.585635 | c:0.773723
QBA5 -> QUAS 00000000000 243243 | c:0.642857 | c:0.722628
QI2A5 -> QO0A5 | 000000000000000 5:0.221130 | c:0.697674 | c:0.656934
QI3A5 -> QOA5 | 000000000000 5:0.226044 | c:0.634483 | c¢:0.671533
QI4A5 -> QOA5 | 0000000000000 5:0.262899 | ¢:0.601124 | c:0.781022
Q21A5 -> QOAS5 go000000000000000D000000 5:0.221130 c:0.633803 c:0.656934
Q40A5 -> QOA5 | 00000000000000000 5:0.226044 | ¢:0.671533 | <:0.671533
Q49A5 -> QOA5 | 000000 5:0.280098 | ¢:0.570000 | c:0.832117
QB2A5 -> QOA5 | 00000000000 5:0.233415 | ¢:0.625000 | c¢:0.693431
QB9A5 -> QO0A5 | 000000000000000 5:0.262899 | ¢:0.604520 | c:0.781022
QG60A5 -> QOA5 | 0000000000 5:0.260442 | c:0.532663 | c:0.773723
O0000 Q7A5 -> QOAS 0000000000 5:0.247734 | c:0.455556 | c:0.836735
Q8AS5 -> QOAS5 O0000000000 5:0.241692 | c:0.506329 | c:0.816327
QI4A5 -> QOA5 | 0000000000000 5:0.226586 | c:0.5569701 | c:0.765306
Q40A5 -> QOAS5 go0oo00o0ooo0o0o0o00o00o0n 5:0.220544 c:0.608333 c:0.744898
Q49A5 -> QOA5 | 000000 5:0.253776 | c:0.461538 | c:0.857143
QB2A5 -> QO0A5 | 00000000000 5:0.220607 | ¢:0.539007 | <:0.775510
QB9A5 -> QOA5 | D00000000000000 5:0.241692 | ¢:0.457143 | c:0.816327
Q60A5 -> QO0A5 | 0000000000 5:0.250755 | c:0.461111 | c:0.846939
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