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Abstract
This research aims to study the overall outbound flight delays and find out the appropriate
departure delay distribution. EasyFit program (version 5.6) is used to fit flight delay distributions.
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Anderson- Darling test statistic is used for goodness- of-fit test. Secondary data in this research are
the delayed departure time of one domestic airline's departure from 24 provinces between March
23, 2017 and March 22, 2018. Bangkok data are grouped according to the region of destination and
season. The research results show that the percentages of delays which greater than or equal to 6
hours of were airline's departure from Phitsanulok (0.16 percent) and airline’ s departure from
Bangkok to the north east during the rainy season (0.04 percent). Descriptive statistics indicate that
2 routes had the highest median. First, the route from Bangkok to the north during the summer,
which the median, the average delay and the IQR were 22, 34.241 and 29 minutes, respectively.
Second, the route from Bangkok to the North during the winter, which those were 22, 31.617 and
27 minutes, respectively. The analysis of the domestic departures flight delay distributions have a
total of 12 distribution patterns. Most of the flight delay distributions are Log-Pearson 3 and Burr,

representing 25.71 percent from the total.

Keywords: Burr distribution; Log-Pearson 3 distribution; travel insurance; Anderson-Darling test

1. umi Fomeneldnnuduasesesuseiudenisiiu
Jagdunisiiunsanunsaldvainvangis wﬁ;ﬁmsmimsﬁm%@ iieanauidsdluiios
wamaiiiugil 9nse1u o sadnseusud soeus vesldSemniiamemsalifliaeiiuiu
dus solaeansusesme wardnisvils Ao nis nsUszAufenIsAunIsiaAudIAgNIn
dumslagldiadesdu fafnmuilywidienduie lomnUseiudonisiums fe wnuuseiuai
mméw%msgﬂam%ﬂq Fudumsmeludssmanay dunses JloseiussvaziAunsludanui
iaUszne tagenuiinaniladenansyss s 19 q TeUseAufenndunisazAunTem Ny
muaulfuagliaunsamuny 1wy niesduds nanseafieglusiissema Ussiusonisifuma
n3odeaUd vuozlug anwerniavaziull ANATOIMAENTA LU ANUANATBINITEALEN
Bosedenisnifunis dadudeiliannn Wignduneunsifuns UssiugiRmmduyana
mUAN FosseaunseisanmeImMmmNzala:  Adnwineiuiadlefiamgenidu (2] vieusinsee
Uasadvdwsunisifiumsdaazannsadudiold  duasesnnuadilunisidumis lnefideuly e
iw3esduveenfivedesdusaiinainuaidl Fevi Werduiu q avdedinanaidiniamnunnis
TAsmuatfuidiosduiiieadestusolu 111 1Aun1sats 6 2Tua iluduly Falonuseiuay
wiveuinusaziisafuinanuardiluns  Iffunsvaweanaensiuluguuuusisiuly
Wunsdenneliiinanudeomedeglasansly 1wy uiMseIMsuariagosia UTMIINTIATH
wnfides Fausararsnisluazuansenuivin - dufusetuniesioly vieenaldsudurae 3

v
|

youseANUdeMeiAaTy Ingn1syaear  Yusgiuideulvrasusazatenisiu uagyien

958



Ui 28 avvil 6 Agurey 2563

215815 Imemansuazinalulad

Uszuarlasunissaweandivseiude lngay
Igsuandulnumaunusuiteulafismunly [3]
Novianingsih wag Hadianti (2014) la@nwn
AsuanuasANYRziiure a1 tvendien
Tumeeninglddeyalusfnvesasnistu Garuda
Indonesia Airline Tngfia1sauLan1zifi saduw
gona1nawndu Djuanda Tl a.a. 2012 e
nsuanuasauasduilivunean wdndensa
wuuineauiigelasldduneuisniaamind
dostu Juusn fe nsvhlvilesTunnsnasdu

o '
v a

(likelihood function) dfngean Tuilaes Ao N3

WA UUTWIgaNian Inen1svilinasiuves

ANUAAALAR BUAT

9 N1 o

JEoellAnngn Han1sAnY
wuiFuuUAdigadniudoyatisianandien
290 (departure delay duration) Fadunandiean
WUN1ag1nINivue Ae N1sLanLasaenuesuea
A2UN1SLANLIIT L zaNAULIaIa 9191800
(departure delay-time) Fesmindieaniiuniada
PIVVININMNUA AB NITLANWIINAUTEWINAT
LANKAIUNRA 4 N1TUWINWIY d1un1sTuaunsaly
nsuanuasiilddiiatnaaula (sensitivity) Vo
m1519n150 Wi ol lan1s19n 5T ui daaud
WzaND ety [4]

Bergstom (2013) la A nw1n15019A14
Yndedoneluniedissalaesuszmaaiinu
Tagn1shantasnaItivessalilaea1sn e
mﬂ%’f%gaﬁ%@ﬁﬂmaﬁﬁmmu%mamswda
AU 67’5&ﬂﬁaUﬂquﬁqmiLaumqmvﬁwLLaxﬁmaaﬂ
Y930l A.A. 2008-2009 Tun1sRaNTUINITUAN
KR97BIANUA TV vRIsalIUd B UA LAY
salilpganslidoya 17 Sruidunmuesmnaniin
ag synInannildunuazanivatenis wanis

nageUANEaJUAATUIAIINITUINLALUULAYY

959

(Y

Mawnuzauiudeyaniuaidivesvessalnen
Wi [5]
dmsunisussendldludiulseiudeiu
nslavansmiseniaty mnguseiudensiu
flannsuanuasuazdeyaninuardrveadiorfu
sonluusaziduninsiufazdulselovdnonis
fsruaDeUsefudedmiunsussaiseufons
dundluudagidunsnstulimnzauiioan
anudsmefiorafiatuananuadiveaiioau
1190nld wazdmiuiioseiudemnnsiuteya

A9 9 vosuaazidunenstufazilunisluseae

=

Fnauladnaunisavd endolud oUssfudeonis
VAU m"’aﬁuﬂmsﬁi 183 989NTLATIZUNITUAN
wase i veaiisauroan Tneifnguseasd
yeamsiTesat fe (1) ednwamsinvesniny
atufisndurieen waz (2) Wefnwdnuwaznis

WANLIALAEIBUNYITUVIREN

2. YBULUALAZISNNSIY
2.1 YaULIANISIY

YaunNTITeaSsinsanauEi
voufigndusasolul

2.1.1 arward i srdudiind ulu
521981 1 0 weuaTud 23 ieuiluay e
2560 BeTuit 22 ieudiunay w.a. 2561

2.1.2 anensdudulsendnansnisiu
wila Tngfiansanannimansdunnuadiinty
Uaeiian (6]

2.1.3 auardwdisrduanizuieen
YDILAALIIMIAAUN A1UINAY ANNETTN =
na1fisenandaufi s un1InINese - afiesn
naauidumeufviun

2.1.4 Foyaanuariritldlunisdum



Thai Science and Technology Journal (TSTJ)

Vol.

~

28 No. 6 June 2020

afFmssLILAE N IINELanUasivnyautuld
wnzdoyanuaiiifiaunnnigud

2.1.5 Wui saduninidunisnigly
Uszina

2.1.6 Fmindunis laun (1) nganw
umuAs (2) Weslnad (3) 1Weasie (4) Yau
(5) d1U14 (6) uns (7) an (8) fiwaylan (9) nsed
(10) Tuws (11) #53 (12) UAIATEIINITIY (13) ifin
(14) s¥u04 (15) a35194757% (16) @394
(17) vouwn'w (18) uaswuy (19) y35sud
(20) TeuLdn (21) @anauas (22) oA551H
(23) guaswsndl uag (24) 1ae

2.1.7 NTUNNUMIUATRU T oY an Y
Jdavaremadunia laun aamile ananans
nald aengiusanidewnis waswyadanin
Uaennutanggniaiduggiou gavun uazeg
A

2.1.8 gamiauvadu 3 qg mufinsugn
foaAnersmun [7] K4l (1) gadou dukautui
23 \iouiunay w.a. 2560 faTudl 14 1iou
WOUANAL WA, 2560 wagIudl 15 Feununiiiug
w.A. 2561 f9Tudl 22 \oudurau w.e. 2561
(2) oy tfudaus Tudl 15 Wounguaiau w.a.
2560 feFuil 14 1founatAN W.A. 2560 LAz
(3) g9nuN fuRaufudl 15 WIOUAAIAN W.A.
2560 fa¥uil 14 Foununius w.a. 2561

2.2 33M1333

13 v o= v
221 NMTLNUTIVIINLATUVUNNTYBUA

a a

Rk ﬁﬂ‘ﬁ (1) 191 www.flightradar24.com e
Ao iuledazusinguieing dagud 1(2) e
fnds Data/History udatden Airlines 91niudeon
aensduiifiosnis fﬁ’qg‘dﬁ 2 (3) \ileidenanenis

Tuidesnsudiina?l Routes agUsIngidunie

960

Figure 1 Page website flishtradar24

©flightradar

Figure 2 Airlines selected

x

A I 3 3103 3 K S Y 3
L. |

o P o
L. -]
;AT - s

T ilfli i &H

g

i

o

E
e | 5

Figure 4 Flight schedule
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Table 1 The result of percentages departure time

Provinces Early On time | Delay DeLa>./ Delay

0-30 mins. | = 6 hrs.

Bangkok to Northern Thailand (summer) 026 % | 020% | 9954 % | 64.06% | 0.00 %
Bangkok to Northern Thailand (rainy) 0.90 % 0.25% | 98.85% | 80.95% | 0.00 %
Bangkok to Northern Thailand (winter) 1.24% | 022% | 9854 % | 64.21% | 0.00 %
Bangkok to Central Thailand (summer) 0.00 % 202% | 9798 % | 71.72% | 0.00 %
Bangkok to Central Thailand (rainy) 0.49 % 049 % | 99.02% | 88.24 % 0.00 %
Bangkok to Central Thailand (winter) 0.36 % 0.00% | 99.64 % | 66.55% | 0.00 %
Bangkok to Southern Thailand (summer) 1.03 % 1.03% | 9793 % | 74.83 % 0.00 %
Bangkok to Southern Thailand (rainy) 1.41 % 1.58% | 97.00% | 91.33 % 0.00 %
Bangkok to Southern Thailand (winter) 0.42 % 049% | 99.09% | 70.13% | 0.00 %
Bangkok to Northeastern Thailand (summer) | 0.85% | 0.37 % | 98.78 % | 68.43 % | 0.00 %
Bangkok to Northeastern Thailand (rainy) 1.06 % 051% | 9842% | 83.38% 0.04 %
Bangkok to Northeastern Thailand (winter) 0.66% | 025% | 99.10% | 65.60% | 0.00 %
Chiang Mai 5.41 % 249 9% | 9211 % 79.76 % 0.00 %
Chiang Rai 1.48 % 156 % | 96.96 % | 75.05% | 0.00 %
Nan 1534 9% | 1721 % | 67.45% | 80.75% | 0.00 %
Lampang 3219 % | 851 % | 59.30 % 61.95 % 0.00 %
Phrae 38.46 % | 9.07% | 5247 % 90.53 % 0.00 %
Tak 3697 % | 18.13% | 44.89 % | 91.55% | 0.00 %
Phitsanulok 24.03% | 16.72% | 59.25% | 8539 % | 0.16 %
Krabi 14.56 % | 1.89 % | 83.56 % | 73.05% | 0.00 %
Chumphon 51.08% | 21.51 % | 27.42% | 9570% | 0.00 %
Trang 232% | 1.16 % | 96.52% | 86.54 % | 0.00 %
Nakhon Si Thammarat 1546 % | 3.95% | 80.59 % | 82.24 % | 0.00 %
Phuket 489% | 1.87% | 93.24% | 76.21 % | 0.00 %
Ranong 49.11 % | 18.64 % | 32.25% | 86.24 % | 0.00 %
Surat Thani 21.40 % | 10.30 % | 68.30% | 8552% | 0.00 %
Songkhla 1692 % | 3.62% | 79.46 % | 75.66 % | 0.00 %
Khon Kaen 10.66 % | 1391 % | 75.43 % | 81.99 % | 0.00 %
Nakhon Phanom 1374 % | 283% | 83.43% | 76.77 % | 0.00 %
Buriram 25.67 % | 10.27 % | 64.06 % | 81.03% | 0.00 %
Roi Et 16.44 % | 23.97 % | 59.59 % | 84.25% | 0.00 %
Sakon Nakhon 9.29% | 1221 % | 7850 % | 71.31 % | 0.00 %
Udon Thani 2194 % | 3.06% | 75.009% | 73.88% | 0.00 %
Ubon Ratchathani 6.42% | 245% | 91.13% | 78.45% | 0.00 %
Loei 1981 % | 256 % | 77.64% | 7542 % | 0.00 %
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Table 2 The result of descriptive statistics for departures times (unit: minutes)

Mean Range Med
Provinces (n) Min | Max CV.* | (Ps, Pgg)**
(S.D.) (IQR) | (Mode)
Bangkok to Northern Thailand (summer) 34.241 558 22
1 559 1.1394 | (6, 102.6)
(1,507) (1522.1) (29) (12)
24917 328 15
Bangkok to Northern Thailand (rainy) (1,984) 1 329 1.5254 4, 67)
(1444.7) (16) (12)
31.617 340 22
Bangkok to Northern Thailand (winter) (2,230) 1 341 0.91246 | (7, 90.45)
(832.29) (27 (13)
28.619 155 18
Bangkok to Central Thailand (summer) (194) a4 159 0.91803 (7, 88)
(690.26) (21) (11)
16.837 170 13
Bangkok to Central Thailand (rainy) (406) 1 171 0.89355 | (5, 40.6)
(226.35) | (10.25) (11)
29.284 138 19
Bangkok to Central Thailand (winter) (275) 2 140 0.86324 | (5.8, 83)
(639.01) (31) (8)
Bangkok to Southern Thailand (summer) 25.703 281 18
1 282 097813 | (4,77.2)
(1,895) (632.06) (19) 8
15.852 209 12
Bangkok to Southern Thailand (rainy) (2,816) 1 210 1.0003 (3, 39)
(251.42) (10) (8)
26.255 237 19
Bangkok to Southern Thailand (Winter) (2,618) 1 238 0.89897 (5,72)
(557.07) (23) (10)
Bangkok to Northeastern Thailand (summer) 32.131 319 20
1 320 1.0726 (6, 100)
(1,622) (1187.7) (25) (12)
Bangkok to Northeastern Thailand (rainy) 21.852 470 15
1 471 1.1798 (4, 65)
(2,682) (664.72) (13) (10)
Bangkok to Northeastern Thailand (winter) 31.43 266 20
1 267 1.0048 | (6, 91.45)
(2,410) (997.38) (28) (11)
22577 242 13
Chiang Mai (2234) 1 243 1.2565 (2, 72.25)
(804.79) | (20.25) (4)
23.825 210 17
Chiang Rai (1,117) 1 211 0.91199 (3, 68)
(472.13) | (22.5) (8)
36.677 298 15
Nan (431) 1 299 1.6426 | (2,249.4)
(3629.7) (28) 8)
27.343 217 16
Lampang (606) 1 | 218 1.0941 (2, 89)
(895.02) | (33) (2)
20.538 170 9
Phrae (266) 1 171 1.493 | (1, 106.95)
(940.26) (16) (5)
Tak (255) 1 202 | 18.651 201 8 1.4911 (1, 62.6)
(773.45) | (17) (3)

* The coefficient of variation has no units; ** Ps = percentile 5, Pgs = percentile 95
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Table 2 (continuous)

Mean Range Med
Provinces (n) Min | Max CV.* (Ps, Pgg)**
(S.D.) (IQR) (Mode)
20.858 439 14
Phitsanulok (235) 1 440 1.3812 (1, 57.4)
(829.95) (23) (@)
26.097 296 20
Krabi (310) 1 297 1.0481 (1, 70.45)
(748.18) (25) (1)
22.196 181 10
Chumphon (51) 2 183 1.5609 | (2.6, 109.8)
(1200.4) (19) (8)
15.193 184 6
Trang (333) 1| 127 1.7182 (2, 40)
(681.42) (16) (8)
19.825 165 13
Nakhon Si Thammarat (1,121) 1 166 1.0096 (2, 59)
(400.61) (21) (4)
24.021 235 17
Phuket (1,544) 1 236 1.0113 (3, 74)
(590.09) (22) (6)
15.193 184 6
Ranong (109) 1 | 185 1.7182 (1, 61)
(681.42) (11) (3)
16.674 118 10
Surat Thani (601) 1 119 1.1409 (1, 58)
(361.87) (16) (@)
22.112 222 13
Songkhla (1,118) 1| 223 1.0987 2, 67)
(590.23) (24) (4)
18.253 164 11
Khon Kaen (651) 1 165 1.0877 (2, 56)
(394.22) (18) (8)
26.954 204 17
Nakhon Phanom (413) 1 205 1.1699 (3,92.5)
(994.32) (25) (4)
21.979 152 15
Buriram (287) 1 153 1.0698 (1, 70)
(552.92) (30) (35)
22.579 162 12
Roi Et (261) 1 163 1.1729 (1, 74.7)
(701.37) (25) (7
26.212 358 14
Sakon Nakhon (617) 1 359 1.2241 (1, 87.1)
(1029.6) (29.5) (4)
23.527 276 16
Udon Thani (1,251) 1 227 1.0915 (2, 71)
(659.49) (26) (4)
22.027 306 14
Ubon Ratchathani (1,263) 1 307 1.1856 (2, 69)
(681.94) (21) (4)
34.23 247 14
Loei (243) 1 248 1.3904 (2.2, 152.6)
(2265.2) (22) (10)

* The coefficient of variation has no units; ** P; = percentile 5, Pys = percentile 95
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Table 3 The result of flight departure delay distributions

Provinces

Anderson

Darling test

Distributions

Parameters

Bangkok to Northern Thailand (summer) 1.3732 Pearson 5 0=2.5684 B=63.475 y=-5.5665
Bangkok to Northern Thailand (rainy) 2.7982 Burr k=0.62506 0=2.581 $=11.281
Bangkok to Northern Thailand (winter) 2.3104 Inv. Gaussian |A=37.974 p=31.617
Bangkok to Central Thailand (summer) 0.39915 Burr K =0.10014 a=31.295 B=44.89 y=-36.53
Bangkok to Central Thailand (rainy) 0.48049 Burr K =065425 4=3.9174 =13.256
y=-2.4349
Bangkok to Central Thailand (winter) 1.691 Fatigue Life |0=0.92528 =20.49
Bangkok to Southern Thailand (summer) 1.3506 Log-Logistic  |0=2.1009 B=18.046 y=0.03569
Bangkok to Southern Thailand (rainy) 3.6089 Dagum Kk =0.65178 0=2.7863 P=15.432
Bangkok to Southern Thailand (winter) 2.2382 Inv. Gaussian | A=43.391 u=28.798 y=-2.5434
Bangkok to Northeastern Thailand K =0.54094 0=2.8586 P=14.894
(summer) 22621 Burr y=-0.53777
Bangkok to Northeastern Thailand (rainy) 3.6391 Burr K =063759 4=2.9789 =12.653
y=-1.1181
Bangkok to Northeastern Thailand i
(winter) 5.6178 Inv. Gaussian |A=31.129 u=31.43
Chiang Mai 2.2016 Log-Pearson 3 |a=329.1 B=-0.05947 y=22.135
Chiang Rai 0.85964 Log-Pearson 3 |a=18.45 B=-0.21965 y=6.8355
Nan 0.79063 Burr K =0.73712 a=1.5836 P=11.247
Lampang 3.705 Pareto 2 0=10.127 $=249.79
Phrae 1.1889 Burr K =0.85736 a=1.4356 P=7.5183
Tak 0.92461 Log-Pearson 3 |a=0.68714 B=7.1023 y=1.0
Phitsanulok 0.90766 Gen. Pareto |k =0.11027 6=17.929 pu=0.70677
Krabi 0.40979 Weibull 0=1.1282 B=26.322
Chumphon 0.23675 Gen. Pareto |k =0.4707 6=10.762 n=1.863
Trang 0.75168 Dagum K =0.36547 0=3.7534 $=26.435
Nakhon Si Thammarat 1.5754 Log-Pearson 3 |a=39.461 B=-0.1656 y=9.0477
Phuket 0.88888 Pearson 6 0,=1.8131 0,,=4.3852 f=45.107
Ranong 0.63612 Burr K =0.59255 a=1.84 $=4.033
Surat Thani 1.3343 Log-Pearson 3 |a=237.98 B=-0.07093 y=19.143
Songkhla 1.7344 Log-Pearson 3 | a=32.895 B=-0.19343 y=8.926
Khon Kaen 1.2911 Inv. Gaussian |A=18.054 pu=19.643 y=-1.3899
Nakhon Phanom 0.43114 Log-Pearson 3 |0=155.81 B=-0.08596 y=16.152
Buriram 3.5224 Gamma 0=0.8737 f=25.156
Roi Et 0.71462 Log-Pearson 3 |a=74.363 B=-0.13755 y=12.73
Sakon Nakhon 1.2499 Log-Pearson 3 |a=55.685 B=-0.16162 y=11.636
Udon Thani 2.1519 Gen. Pareto |k =0.08074 6=21.401 pn=0.24588
Ubon Ratchathani 1.5129 Dagum K =0.77208 a=1.9125 B=17.147
Loei 1.2158 Burr K =0.59185 0=1.8704 $=9.6815
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Figure 5 Samples of flight departure delay
distributions
(1) Log-pearson type iii distribution
(2) Burr distribution
(3) Pearson type vi distribution
(4) Pareto distribution
(5) Gamma distribution
(6) Weibull distribution
(7) Dagum distribution

and (8) Inverse gaussian distribution
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