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Selection of Important Variables in the Classification Model for

Successful Flight Training
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The main purpose of this paper is cost reduction in absurd pilot positive expense and human accident
prevention which is caused by in the pilot selection process. We use classification models such as logistic
regression, decision tree, and neural network based on aptitude test results of 505 ROK Air Force
applicants in 2001 ~2004. First, we determine the reliability and propriety against the aptitude test
system which has been improved. Based on this conference flight simulator test item was compared to the
new aptitude test item in order to make additional yes or no decision from different models in terms of
classification accuracy, ROC and Response Threshold side. Decision tree was selected as the most efficient
for each sequential flight training result and the last flight training results predict excellent. Therefore, we
propose that the standard of pilot selection be adopted by the decision tree and it presents in the aptitude
test item which is new a conference flight simulator test.

Keyword: flight simulator test, prediction model, decision tree, logistic regression, neural network
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Table 1. Characteristics of input variables
Var Item Characteristics
Capability of appropriate decision making
X1 Decode . . .
through exact reading lots of panels in cockpit
X2 | Thread a maze | Estimation of capability under flying situation
. Estimation of space perception capability
X3 Counting . . . L
under 3-dimension flight situation
X4 | Scale reading | Capability of reading complex gauges
Capability of reading by section of necessary
X5 |Instrument use .
panel among many instruments
X6 Mechanic Capability of understanding various mechanic
principle devices necessary for operating aircraft
X7 | Panel reading Capability of reading aircraft posture through
panels
X8 [Simulated flight F'light. capability similar to the real flight
situation
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Table 3. Comparison with the preceding study

G Preceding study model Current study model
roup Finish rate(%) | Correct(%) | Major explanatory variable | Finish rate(%) | Correct(%) | Major explanatory variable
LOG 87 X3, X11, X12, X13, X19 77.6 X4, X6, X7
Training
DT 86.8 94 X7,X11 70.1 73.6 X4, X6
course
NN 91.3 80.9
Busi LOG 79 X2,X6,X12,X13, X14 83.6 X1, X2, X4
e DT 724 78 77.7 823 X1, X2
course
NN 82 87
LOG 91 X6, X11, X23, X25 94.3 X1, X4, X7
Advanced
DT 86.7 91.7 92.1 93
course
NN 92.8 96
- ) LOG 74 X6, X12,X13 70.9 X1, X4, X7
VOIS 1 pr 54.5 66.1 X6, X13, X23 53.3 69.6 X4, X5, X7
for all courses
NN 71,3 76.2
LOG: logistic regression, DT: decision tree, NN: neural network
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Table 4. Analysis results of flight course levels

. 7 variables 8 variables
Finish Mo Mo
Group rate | Correct | 4ot Correct | ot
e to e to
@ | @) Xp afm ry %) Xp afm ry
variable variable
X2, X3, X6 X3, X6, X7
LOG 8.4 T 824 oy
/ X7 X8
Training 735 X1, X3, X7
course | DT T 784 X4, X7 82.4 A
X8
NN 784 | X1,X6,X7 | 765 | X2, X4, X6
X2, X3, X7,
LOG 70.3 | X1,X3,X7 | 81.1
Basic 6.7 X8
course | DT 1729 X2, X6 81.1 X7, X8
NN 75.7 | X1,X4,X5 | 83.8 | X1,X7,X8
X2, X5, X6,
LOG 88 X4, X5, X7 92
Advance 482 X8
d course| DT ' 84 X4, X7 92 X8
NN 92 96 X2, X4, X8
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Figure 6. Response threshold and ROC table for all courses

Table 5. Analysis results of two categories for all courses

Finish 7 variables 8 variables
Group | rate |Correct | Major explanatory | Correct | Major explanatory
(%) | (%) variable (%) variable
LOG 56.6 | X2,X3,X6,X7 | 64.2 | X2,X3,X7,X8
DT | 42.6 | 69.8 X1, X2, X6 73.6 | X1, X2, X6, X8
NN 623 X3, X6, X7 62.3 X2, X6, X8
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Figure 7. Decision tree for all courses
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