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A Difference Analysis on Visual Approach Accessibility of Airline Pilots
Based on Flight Experience including Non-parametric Statistical Test
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There are keen competitions among the air operators to recruit competent pilots, which could be adversely affect the safe
operation of aircraft. This study is aimed to identify the correlation between the flight experience of the pilot of the air transport
operator and competency on visual approach operation. About 2,400 sets of flight training data of several pilots of an air transport
operator was analysed for this study. The analysis showed that most captains were able to make stabilized visual approach
regardless of his/her flight experience of any type of aircraft, while the first officers were able to make a stabilized visual
approach with more than 1,500 hours of flight experience for each rated type of aircraft. This should be considered during making

policies for the supply and demand of pilots for the safe operation of air transport.
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2015 2016 2017 2018. 3
commercial |4 41y 1,207 1,457 394
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Table 2. Domestic pilots switched to foreign airlines.

2014 2015 2016 2017 Total

pilots

switched 24

92 100 154 361

% source : ministry of land, infrastructure and transport
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=], 282 2o n] g2 & o] &gk v A A Zpel] o gk
&2 (proficiency check)S 1912 IFF7|& o] &5 A
$-ak8kol(line check) S H 7HdA ¥}

E 3. &3AH A =BAL s g5
Table 3. Initial training items of airline cockpit crews.

ox N

1) Preparation

@ Internal and external check in sight distance
@ Cockpit checklist
®@ Performance limit

2) Ground operation

(® Push-back, engine start-up, ground maneuver
@ Before—take off checklist

3) Take—off

@® Normal and cross wind
@ Rejected take—off (power loss after V1)
® Instrument take—off in minimum visual range

4) Climb

® Engine failure during climb stage

5) Cruising

® Aircraft rapid turn and stall point

@ Engine failure and re—start

® High speed cruising

6) Descend

® Normal and max. descend rate

7) Approach

® Visual flight rule process and visual approach
® Visual approach with abnormal slat/flap condition
® ILS malfunction or one engine failure

® Non-precision approach and one engine failure
® Missed approach due to one engine failure

8) Landing

(® Precision approach and normal landing

@ Precision approach and landing with engine failure
® Landing with abnormal slat/flap

@ Crab landing and go—around

® Emergency escape

9) Other flight operation

® De-icing and anti-icing

@ Windshear

10) Normal/abnormal and alternative operation

® Air conditioning and pressurization system
® Fuel, oil, electronics and hydraulic system
® Flight instrument

® De-icing and anti—icing system

® Flight guidance and landing aid system

® Stall warning system

@ Aeronautical meteorology radar
Communication and navigation system

11) Emergency operation

® Aircraft fire and engine failure

@ Electronics, hydraulic and pressurization
® Flight instrument

® Landing gear

® Slat/flap
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Table 4. Comparison of compulsory training items between

Republic of Korea and USA.

sto| 23 H|

Flight Flight technical standard Federal aviation
stage (ROK) regulation (USA)
Internal/external check (sa(rjne)
Preparation Cockpit check O
and Engine start- o
ground ngine start—up
service Ground maneuver 0
Power plant check O
Normal take—off O
Instrument take—off o
(low visual range)
, YaN
Take—off Crosswind take—off (different in conditions)
Engine failure A
during take—off (different in conditions)
Rejected take—off O
Take—off/landing stage O
Climb Hold in position O
descend .
and Rapid turn O
cruising Stall recovering (@)
Special flight condition O
. YaN
Normal landing (different in conditions)
. YaN
Crab landing (different in conditions)
ILS approach/landing O
, Engine fail o
Landing ngine Tailure (different in conditions)
2 engines fail .
engines Tailure (different in conditions)
FLAP malfunction X
Go—around O
) 2 mi
Missed m|s§ed approach or
aooroach 1 missed approach O
e following ILS approach
Process and knowledge in A
Abnormal al the process/sys’[em (different in conditions)
procedure Engine failure, in—flight fire o
emergency landing and etc.
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Table 6. The t-test for first officer with 1,500 flight time.

W Standard Standard - Standard Standard
classification N Mean | iation o classification N Mean | rror
less than less than
1500 hour 644 | 1.92 270 011 1500 hour 671 | 1.80 403 016
1500 hour 1500 hour
7 1.91 291 .011
or more 60 9 9 0 or more 366 | 1.86 352 018
Levene’s test t—test for Levene’s test t—test for
classification —2auality of var. equality of means classification |_equality of var. equality of means
F sig. t df p F sig. t df p
Equal var, Equal var,
assumed 3.573 059 | 943 | 1402 | .346 mesumed 23.991 | .000 | 2.366 | 1035 | .018
Equal var. Equal var.
.94 1 .34
not assumed 949 0 343 not assumed 2.461 80 014
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Table 7. Mann-Whitney U non-parametric test by flight hour.
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Table 9. The t-test for first officer with 500 flight time.

classification non—parametric statistics Slassifioation \ Moan Standard Standard
Mann—-Whitney U 1,037 deviation error
Wilcoxson W 130,082.500 less than 160 o o 050
z score 197,243.500 500 hour ) ) )
Asymptotic significance 130,082.500 500 hour
847 1.82 .3581 .013
Standard error 3,088.236 or more
Exact significance (p-value) 2.360 (.018) Toveros teat Tt tor
classification equality of var. equality of means
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Table 8. The t-test for captain with 500 flight time.

e Standard Standard
classification N Mean o
deviation error
less than
500 hour 239 1.89 312 .020
500 hour 1165 | 1.92 275 008
or more

t—test for
equality of means

Levene’s test
equality of var.

classification

E sig. t df P
Equal var, 6.696 010 | 41319 | 1402 | .187
assumed
Equal var. -1214 | 31832 | .226
not assumed
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Levene’s test t—test for
classification equality of var. equality of means
F sig. t df p
Equal var, 98,191 000 | 4901 | 1035 | .000
assumed
Equal var, 4788 | §7420 | .000
not assumed
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Table 11. Mann-Whitney U non-parametric test by type.

classification non—parametric statistics
Mann—-Whitney U 1,037
Wilcoxson W 148,787.000
z score 310,383.000
Asymptotic significance 148,787.500
Standard error 3,216.394
Exact significance (p—value) 4.847 (.010)
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