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ABSTRACT Objective: To explore the feasibility of using statistical learning method to mine the mass data obtained from psycho-
logical tests by using the airline employees' 16PF data to construct a classifier based on SVM and expose the distinctive competency
characters of civilian pilot, which will provide a new way for the personality selection and evaluation of civilian pilot. Methods: 1020 em-
ployees, 510 pilots and 510 others, sampled by random were investigated with 16 personality factor questionnaire (16PF). A selection and
evaluation system is constructed based on learning the standardized 16 personality factor scores by support vector machine (SVM). Results:
Four factors are chosen as feature factors, which are emotional stability, sensitivity, abstractedness and perfectionism. The cross-valida-
tion error score of the classifier constructed based on linear SVM is 64%. Conclusion: Simulation example shows that the proposed
method is effective, reliable and practical.
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Fig.1 Correlation Matrix of the 16 Factors
Note: The color map uses red to indicate positive correlation and blue to

indicate negative. While the deeper the color is, the higher the correlation is.
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Table 1 ANOVA for 16 Factors between Pilot and Non-pilot

Factors F-value p-value -log(p-value)/max(-log(p-value))
Warmth 1.10 0.29 0.02
Reasoning 431 <0.05* 0.05
Emotional stability 120.88 <0.01** 1
Dominance 1.17 0.28 0.02
Liveliness 12.53 <0.01** 0.13
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Rule consciousness 70.81
Social boldness 235
Sensitivity 35.78
Vigilance 52.46
Abstractedness 2.88
Privateness 0.05
Apprehension 25.25
Openness to change 1.46
Self-reliance 0.32
Perfectionism 26.49
Tension 19.64

<0.01** 0.61
0.13 0.03
<0.01** 0.32
<0.01** 0.43
0.09 0.47
0.82 0.04
<0.01** 0.24
0.23 0.02
0.57 0.01
<0.01** 0.25
<0.01** 0.19

Note: * for p-value<0.05 and ** for p-value<0.01. 9 factors are significant, which are reasoning, emotional stability, liveliness, rule consciousness,

sensitivity, vigilance, apprehension, perfectionism and tension.

4 p-values, [K 7 B & 1 (reasoning) , 1% 44 f2 & 14 (emo-
tional stability), 24254 (liveliness ) , & 1 4 (rule consciousness),
FBURE (sensitivity) , (A 5E P (vigilance) , 1 F& P (apprehension), H
M (perfectionism) , %7K 14 (tension)7E K47 52 54k AT 51 2Z [H]
2SI GG OIS Z AT A DGR S AT e FRAT T B
2% §4 72 M (emotional stability) , £ I (sensitivity) , £] 48 4 (ab-
stractedness), H 1 (perfectionism) 4 4~ FAE T
23 EFZHREVMITARNSFRIEN FENAE

BLAS 22 ST AT AR T AR 2 , #5 I/ Andreas Miiller 1
sklearn P BA (1 L, AR R ZEHIN — 200, I B 246 T4
2, AT DABERE SR ) AL BEA T A A

WFFER M python B TFJEALER 2 ~] & sklearn H1 SVC 57
G324 , 38 3 A2 SUBL X A6 96 ( cross-validation ) K £ 41 22 R BEAIL
X153 AN ZREE RS A T8 SURAIE , YIZRER K/ A

LinearSVC(C=10.0)

—e— Training score
—e~ Cross-validation score

09

08

Score

o r’/f.______,.—o-—-—"

05

0 100 200 300 400 500 600 700 800 900

Training examples

B 2 Zit SVM %815 RBF JE£1E SVM REIRES

9 1%38 2 90%, ARSI f 58 IR UL A 285 R 2 il 1| 23 K
TR IR R 27 2T i, LIRS0 70 2 a8 RO RCRIEA T 70 24 1 1L
X o FESCRF I EMLAIDAL 2 i, FEAZ PR E BT T, T Bl
i F B0 7 JEaS O IE AL A TR

W e & : (1) R LM SVM A0 St iE 4k, 1125
SIS BRI RS FREE AT LAHESZ  MER Ry 64%., IZRGy
KOS UE 7 K127 > i EANTA] 2(72) 5 (2) 3k il 42 1] 2 (RBF ) b
BRI R, T S SRR E ST SR S HL
WA E ST B R C=1.0, R k=1.0 IR 2Z 5/, LIS AR
2t SVM IR B AL, AN 2067 7 , e e 7 Bfef
N 82% RIS BRI I 3 B 27 > 2 S s £ 1AL Rl
oy B DL BERL G 5 (3) SR m] pREOR 22 35T pR K
RIEERAMENE SVM BIRIBHAE

BT A7 FERE (1) B2 SVM RS

LinearSVC(C=10.0)

~o~ Training score
o~ Cross-validation score

0 100 20 20 40 500 00 0 800 90
Training examples

F M

Fig.2 Best Test and Train Curves of the linear SVM Model and the RBF SVM Model

Note: These plots show the test curve with red color and the train curve with green color. The horizontal axis indicates the scale of the training samples.

The vertical axis indicates the average training scores corresponding to the scale of the training samples.
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