AINeEIEAIN18NIN (Physical Science)

nsAnudSauiguaNa Iz N1 wIzRIUsEIn A
mzlm‘sﬁuéfunuﬁ']
A Comparative Study of Low Cost International Flight Delays

NUA YV UAZ LUTE LNGINKA
F1VITIATRAMFATURERAA A INgImaasuazinalulad yn1Ing1ausIINAIFaT
Kamon Budsaba* and Maythas Keatruksa

Department of Mathematics and Statistics, Faculty of Science and Technology, Thammasat University

Received: December 4, 2020; Accepted: January 18, 2021

UNAALD

wddpiiiiagUszasdiiednmuazilSoufisuanudtinsidusiesn v1n1IuanuaInIw
v A a a @ A9 e v A A da &
stunedumaaninanzas Tayanlide anudduneduniiedwduszozia 1 3 vasmonis
Tudunudrdwin 3 1duns fa werduannawuinaanwilod (NFILNW) dszinelng e (1) awwin
awly (lamng) deznadiu 2) swwduwider (afien) dssineddu (3) swnduionnoiu (i)

v @ = ' A Aa v & ' o X a & < o o

dszinaldnin wansanswuinaensivndnaiaitiaue 6 T2lusdnliifiedn 4 assdnsy
Y o X L. o . » a X E . o . .
wWunalaoine tiadu 1 assdnsuidunmslaiion waziiads 4 assdnsuidunalng luudas
wWun19nsin anuarthlegaiovasudszaanisduiandisnuogadingdan nsuanwaInw
ATwNNzaNsaRneIduuIanTERINNUIEINAR e NTLANUIIULLLLAT WAZAITWINLIILLLLILDS

(4P)

ANEIATY : MILINUAILULLLIAS; AMNEIT; UszNunBmaauny; shanasauLawaossw-a13as

Abstract

This research aims to study and compare the overall outbound flight delays and to find out the
appropriate departure delay time distribution. Secondary data in the research are the delay departure
time of international airlines from 3 destinations. The flight from Don Mueang International Airport to
(1) Kansai International Airport (Osaka) Japan, (2) Narita International Airport (Tokyo) Japan, and (3)
Taoyuan International Airport (Taipei) Taiwan. The results show that airline delay time which greater
than or equal to 6 hours occurs two times from Bangkok to Osaka route, one time from Bangkok to

Tokyo route, and two times from Bangkok to Taipei route. In each destination, the average delay
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departure time of each airline differs significantly. The suitable of the international departure delay time

distribution are Burr distribution and Burr (4P) distribution.

Keywords: Burr distribution; delays; travel insurance; Anderson-Darling test
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Table 1 Percentages of low cost international departure flight delays by each airline from Don Mueang

International Airport, Thailand to Kansai International Airport, Osaka, Japan.

Airline / Status A N T
No Delay 18 (5.7%) 123 (33.7%) 75 (40.8%)
Delay 297 (94.3%) 242 (66.3%) 109 (59.2%)
More than 6 hrs. Delay 2 of 297 (0.67%) 0 (0.0%) 2 of 109 (1.83%)
Total 315 365 184

Table 2 Percentages of low cost international departure flight delays by each airline from Don Mueang

International Airport, Thailand to Narita International Airport, Tokyo, Japan.

Airline / Status A N S
No Delay 0 (0.0%) 4 (1.2%) 2 (0.6%)
Delay 281 (100%) 343 (98.8%) 343 (99.4%)
More than 6 hrs. Delay 0 (0.0%) 0 (0.0%) 1 of 343 (0.29%)
Total 281 347 345

Table 3 Percentages of low cost international departure flight delays by each airline from Don Mueang

International Airport, Thailand to Taoyuan International Airport, Taipei, Taiwan.

Airline / Status N T S
No Delay 12 (3.7%) 14 (3.8%) 25 (6.9%)
Delay 311 (96.3%) 350 (96.2%) 338 (93.1%)
More than 6 hrs. Delay 0 (0.0%) 2 of 350 (0.57%) 2 of 338 (0.59%)
Total 323 364 363
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Table 4 Descriptive statistics of low cost international departure flight delay time by each airline from

Don Mueang International Airport, Thailand to Kansai International Airport, Osaka, Japan.

Maximum | Minimum | Average S.D. QR Median
Airline Number
(minute) (minute) (minute) (minute) (minute) (minute)
A 86 737 7 69.30 117.671 32 22
N 86 741 1 44.19 83.964 41 20.50
T 86 128 5 29.14 27.156 24 18.50
Total 258
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Table 5 Descriptive statistics of low cost international departure flight delay time by each airline from

Don Mueang International Airport, Thailand to Narita International Airport, Tokyo, Japan.

Maximum | Minimum | Average S.D. IQR Median
Airline Number
(minute) (minute) (minute) (minute) (minute) (minute)
A 251 192 5 2213 21.243 8 18
N 251 285 0 20.57 21.793 9 16
S 251 384 0 29.87 43.39 13 19
Total 753

Table 6 Descriptive statistics of low cost international departure flight delay time by each airline from

Don Mueang International Airport, Thailand to Taoyuan International Airport, Taipei, Taiwan.

Maximum | Minimum | Average S.D. IQR Median
Airline Number
(minute) (minute) (minute) (minute) (minute) (minute)
N 292 404 0 24.45 41.241 11 15
T 292 162 0 16.91 18.092 12.50 7
S 292 223 0 2542 32.631 18 14
Total 876
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Table 7 ANOVA table of low cost international departure flight delay time by each airline from Don

Mueang International Airport, Thailand to Kansai International Airport, Osaka, Japan.

Source of Variation | Degrees of freedom | Sum of Squares Mean Squares F
Airline 2 7.928 3.964
F=4.093
Date and Time 85 53.146 0.625
(p-value
Error 170 164.628 0.968
= 0.018)
Total 257 225.702

Table 8 Tukey’s test for low cost international departure flight delay time from Don Mueang International

Airport, Thailand to Kansai International Airport, Osaka, Japan.

Airline

T

Std. Error
A

3.080°

Average

3.263%

3.508° 0.106

Table 9 ANOVA table of low cost international departure flight delay time by each airline from Don

Mueang International Airport, Thailand to Narita International Airport, Tokyo, Japan.

Source of Variation | Degrees of Freedom | Sum of Squares Mean Squares F
Airline 2 7.098 3.549
F =8.344
Date and Time 251 110.525 0.442
(p-value
Error 502 212.665 0.425
< 0.0001)
Total 755 330.288
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Table 10 Tukey's test for low cost international departure flight delay time from Don Mueang

International Airport, Thailand to Narita International Airport, Tokyo, Japan.

Airline

N

Std. Error
S

Average 2.8163°

2.9432°

3.0539° 0.041

Table 11 ANOVA table of low cost international departure flight delay time by each airline from Don

Mueang International Airport, Thailand to Taoyuan International Airport, Taipei, Taiwan.

Source of Variation | Degrees of Freedom | Sum of Squares Mean Squares F
Airline 2 6.845 3.422
F =3.882
Date and Time 291 281.579 0.968
(p-value
Error 582 513.111 0.882
=0.021)
Total 875 801.535

Table 12 Tukey’s test for low cost international departure flight delay time from Don Mueang

International Airport, Thailand to Taoyuan International Airport, Taipei, Taiwan.

Airline

T

Std. Error
N

2.5516°

Average

2.6618°

2.7681%° 0.055
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Table 13 Anderson-Darling goodness of fit test for low cost international departure flight delay time for

each destination and airline

Destination Airline Anderson-Darling | Distribution Parameter
A 2.6281 Burr
International Airport, B=15.307
Thailand to Kansai K=0.25484 0.=7.1566
N 2.5933 Burr (4P)
International Airport, =17.695 Y=-6.1976
Osaka, Japan K=2.7519 o=1.8711
T 0.30898 Dagum
[3=9.6543
K=0.42512 0=5.7729
Don Mueang A 0.8977 Burr (4P)
[3=12.803 Y=-1.3276
International Airport,
K=0.50076 a.=7.053
Thailand to Narita N 2.4182 Burr (4P)
. . [3=21.691 Y=-8.085
International Airport,
K=0.32327 01=5.3984
Tokyo, Japan S 0.7615 Burr
[3=13.202
K=0.59616 01=3.2751
Don Mueang N 4.8782 Burr
[3=12.028
International Airport,
K=0.45415 01=6.2479
Thailand to Taoyuan T 3.8328 Burr (4P)
_ _ =15.152 y=-5.6852
International Airport,
o ] K=0.67669 01=2.0416
Taipei, Taiwan S 0.96571 Burr
B=10.763
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Prabahiity Dansity Function
o0sg
o N

Probahiity Dansity Function

Figure 1 Low cost international departure flight delay time distribution fitting for Don Mueang
International Airport, Thailand to Kansai International Airport, Osaka, Japan. (1) Airline “A”
with Burr distribution (Il) Airline “N” with Burr (4P) distribution and (l11) Airline “T” with Dagum

distribution.
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Figure 2 Low cost international departure flight delay time distribution fitting for Don Mueang
International Airport, Thailand to Narita International Airport, Tokyo, Japan. (IV) Airline “A”

with Burr (4P) distribution (V) Airline “N” with Burr (4P) distribution and (VI) Airline “S” with

Burr distribution.
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Figure 3 Low cost international departure flight delay time distribution fitting for Don Mueang

International Airport, Thailand to Narita International Airport, Tokyo, Japan. (4) Airline “A” with Burr

(4P) distribution (5) Airline “N” with Burr (4P) distribution and (6) Airline “S” with Burr distribution.
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