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An Equilibrium Model for Airline Flight Cancellations
and Airport Flight Delays

Student: Yu-Ping Chiu Advisor: Dr. Chieh Yu Hsiao

Department of Transportation and Logistics Management
National Chiao Tung University

Abstract

This study explores the interaction and equilibrium between flight delays and
cancellations from the perspective of airport operations, conducting an empirical study
by a competitive airport and simulating the different equilibrium under different levels
of competition. The main conceptual framework is as follows: Individual airlines
determine the number of canceled flight based on the overall delay of the airport, and
the airport delay is affected by the total number of flights of all airlines. This study
considers six factors, such as flight delays and traffic volume, competitiveness, route
characteristics, weather, and the airport, applies the Heteroskedastic Probit Model to
establish individual flight cancellation behaviors and uses GARCH Model to establish
airport flight delay model, which obtains equilibrium of airline cancellation rates and
flight delays. The results show that (1) queueing delay, volumes, and weather are
important factors affecting both departure and arrival delay; (2) delay in hour t is related
to the hour t-1 and the hour t-2, in addition, the queuing delay and the scheduled
departure and arrival volume have heterogeneous variation; (3) queueing delay has more
serious impact on arrival delay than on departure delay, and the marginal effect is
increasing; (4) queueing delay, departure delay and arrival delay do increase the
probability of flight cancellation; (5) different airlines have different sensitivity to
queuing delays in cancellations; (6) as the market goes to more monopoly, the impact of
queue delay on the cancellation rate increases significantly. Our equilibrium model
which combines the delay model and the cancellation model truly could run and interact,
and the prediction error is within the acceptance range that could be used to simulate the
scenario. Compared with the current situation (3.8 workable competitors), when the
airport becomes monopoly, the cancellation rate increases by 9.5 percentage points; the
changed ratios of cancellation rate is 111.76%; the departure delay decreased by 2%. It
Is obvious that the importance of impact of competition on flight cancellation and delay.
The more monopoly the airport is, the more likely the airline will internalize the cost of
delay by canceling flights.

Keywords: Flight Cancellations, Flight Delays, Equilibrium Model, GARCH
Model, Heteroskedastic Probit Model
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¢z Alderighi and Gaggero (2018)#= 3 ¥ & * 3 [ & fr§ #4117 3 HFIB ) enfz
B 7 FHFREFTHNE5DT L IR duing o7 o LFRBF IR
PRARE T 4 o {8 H 0 5 S b ad ﬁ"of*v W1 3 BFRE B
& P HFLE frddl ot b L Blie A SR AR g ks o BT
Bl M A% B o pt¢b > Caoetal. (2017)12 4% o @ ssR e » B b F 3 E AN
Fo— A & dn Bic(HHI) 2 R St Sreni € 28 0 3 IS 22 B S £ b s
BT SE HHE 3 4e > 44 T % H Bl S R < & o & HHI = 0.1 pF > HHI 3
4 1096 ehif 2 % B S ehB B 5 0.0896 0 HHI=0.9 B > % 4c T 0.1839% o o

b Rupp and Holmes (2006) % .2 77 1 =R M  AZiE - X 10+ ehdnd 'y B4 H -

BRI ek 2287 5 B - Ruppand Holmes (2006)f- Mayer

& Sinai (2003) » # * #a (] )ehEEd kg 3 R EH IR ESE T o B L
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SL AL S G AR e R AREREL SRR B ) AR B T ehaus B
# % 7 0.23% - @>* Borensteinand Netz (1999)cr4F 4 ¢ IR » 82 § Rz o7 F

EendApy > ST ENRF T o B F RG OSSR F IR AR
ABWA > NFLENE? ARE R RPERFT L F S BESLL

fateny EHE . LS é xR - EREIEFAPR O LT o
?%ﬁ$‘§%$‘%ﬁ*%‘ﬁ$?#%ﬁ%o

AN FLY ¢ % J& (Xiong and Hansen,2013; Alderighi and Gaggero,
2018; Rupp and Holmes, 2006; Fukui and Nagata, 2014; Seelhorst, 2014) » = 3 & %
T AFIEAR B BV R AR B o AT AR P R E ) { F T R st
Alderighi and Gaggero (2018) Bl 35 F? #rez o & e B~jff #1512 i 5 — Tehbkdy o § 4
TTHERBF R N7 UL A5 AT - XH5TLEMZPELEL B SERGA
% E & F T - sagZps I (Pai, 2010; Xiong and Hansen, 2013, Rupp, 2006) » » ¥ 5 &
R AR b e e 0F 100 PRAE 5B (Mazzeo, 2003) - ¥ ¢k > Rupp and Holmes
(2006) ¥ ;a T EA A B T RS | kA SR 1 R n
T PEETRE 0BRGP FF R RTIAR S o RIART F AR -

MEFET A € ::A;\ LEArTE a*r\ BT P aeet F_f s (Xiong
and Hansen, 2013; Seelhorst,2014; Cao etal., 2017) » §* & F 4% 5 - sz o 7 FH %
EATITR ¢ AXF]EL o Caoetal (2017)# 5] % § & F 34 10% » T3P 5 ¢ R0
0.135% o pt ¢k > A < /] 2 e R Ef A h > S 0 P R B A R i
U EERET s Sl * 1 A - B § 3 5 (Xiong and Hansen, 2013; Seelhorst, 2014; Rupp
and Holmes, 2006; Fukui and Nagata, 2014) » ie {$ = % BEIREF O AUEFEKE
¥4 < o] A 3 (Caoetal., 2017) -

ook o g o FF A U 4F B ) SufR ik 7 e durT (Xiong and Hansen, 2013;
Seelhorst, 2014) » &  E ek R E o {8 -k & 2 500 ~ 750 ~ 1000 ~ 1500 #
2 7 % 12 500- 750 AL B BETE o 2@ > Rupp and Holmes (2006)
BdrsE B2 400~800 4 5= < #E 0 M EA2(800 2 )i AR e %A A

>m 2

F o RPRISTIBY g B E R I h o
dz 2P F RN AL I o JaR € A B 5 B R B RF hHUTL - Rupp
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and Holmes (2006) 1 & 35c » 3 e » G B T AR €2J@E€ﬁ'fr’é%§‘; AN ER
FEZHET SRR T RF I AT R fARM o Y L TR E
o r 230 FIRPE G A RO AL ) UL BERHF 'L%):i;fi?'%‘ﬁté oo
BEAHF oE G Xiong and Hansen (2013){- Seelhorst (2014) =5 % 314 77 &
PR RARR > BB ARG > HEEKAPE o WH TR T FER 0 B e AL
DAeh o T A AL RARFE R A ML BRI B A MR

2 RAH B ST SR S gt A 2 | oo

(4) Fie

BE P AT R S S L LM 0 B B BSTE Y ks BT g A g
Y BRI o 2 P R 832 € & oH% 4o Xiong and Hansen (2013)
PR ERE AT PP At R e BT T R R
/% (Alderighi and Gaggero, 2018; Rupp and Holmes, 2006; Fukui and Nagata, 2014) -
f ol % /e 3 0 Tfge sz % > Rupp and Holmes (2006),"1 oY/ LR
3G R ALy O 0 BB AR B R e 8 e T L R H O (7 e R AE (7o vh
e P he WSEEF 2 BB RE > Bl g R | b SETH PR E 7
T e X ER RN R 7 A (Seelhorst,2014)

G) 2§

S LR TR BT ERE R XD P B §
FE %:g = e LR TE &xﬁmwii’&g

s T % i€
SETBE o B § i e L B R R a9 s 3 G
U REEE T G I dc 0 Alderighi and Gaggero (2018) % s o ¥ u—g FIEHF %2
B F A RTINS R o B - A v R “f RTEE L Rl B
% ¥ ik - & o Ruppand Holmes (2006)#= 5 # & 2% & ~ B BB 2 % 2 5% » H

BEBAED A HEUTE R 5 BE - Seelhorst (2014)4% % R E 2 F fHin
(IMC)~#; LB R A - MEBdhka  HEhi- 2 BFNLREX §F 5
FREIHEERIMC RS FlF R G
FAafrd 2 otiE A AU R EF5 T ko adpE ot 30 F ‘i"/JB’:'
Gihoi o@D EF {5k o Caoetal (017)R] EE T %A ot T ATE §

- s g D S E ,
oV R A TR E A B
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895};1/,,\@:11—”&;1; A AR A EABED > R EE L BHEY o

(6) PERF :

7l PERSSTAR BRI L DT B BT A o Rl F G B
eF AT PHTERYEPLE L AE L I g e KR o KT
BEFPIE AT 2 3 %5 4B~ (Alderighi and Gaggero, 2018; Seelhorst, 2014) -
FBIEFIZ R RS ZRBPRE > FEPRFRERS DAGE AN FHEEDK
#7 (Rupp and Holmes, 2006; Xiong and Hansen, 2013) - Seelhorst (2014)# 3 11 & &
SAE ., FAn -t AR A Bk > § P Al f T E LD ER
o B G At e AP FRAFLL S P SFI] GV ac B (Caoetal,
2017) » ¥ Ay A F] 5§ P DR fpatE

% 23 HEIB 2 ApM AR

:1\
ke
it
o+

AL bl P E B

Iy &E—‘r'l“* MdE s = A GE LSRR R SR EAR S 3Tl
NP | RS S BEERE - T4 IR TR

e
J"’F’/?‘E"Uq_ AR

Xiong & | Bz = f,@s *i?ﬂ?%(TMI) | e WS A B b AR o

Hansen | 7 isnmif | 7 RAIAED D 1R 2.5 y
i R
(2013) | i R e R | g e IR

i~ 5iE - #5 R¥Ek
B BETE o

WA - SFTLH (oo A | Eg O P e 2 2IREE F D
Alderighi BE A R o | B s BITE ) g S 0 F L B
o O | g s | PRSI F T s % e
(2018;39 i e R Fogl Ay AW e e R e H o § 4
FEGEMPIERE o ﬁs@ﬁiﬁgéc%&;nfq’&m%&
TEEF AL -
TR A e R | LARERL i R L A
P A T 0| BRI R S @;;B\;;J* o
7 — A% T t e
Rupp & | #esT B i i AL Zf_ LR l’ﬁj”" 247 AP FER R EF N
Holmes R F 42 g |2 DHRACRIER g g ) i Iifif’
(2006) - T i B PR I S ‘ |
1 B 2 i o 3. T » g enEUAR B
FrE o BT R A P AT
e o
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% Fiiy |FPiva i
B o P AR BLRE Y LB AR P T hRR
M TI B ) [P ST RREO R R | FE G “Fi“éﬁtﬁii"fﬁ‘iﬂ"ﬁf%i
PUKUE & | gp 5 g i o | 13000 4830 0 00| st i
agata . L bp Bl e e Bl e de
Qﬁ@ i LAl PR £ T ST Ny
N LR R L it oy e
F e P EE»CZ B RTRLITER o
BEAEA kgt [LTRAYREY X FBERE
NP ASFIB 2 G o | SRIT s E B shE £ F)
WdF o A BHFH | E 0 DA 2P B o
FUFL B 8| g B K R AT E Y e e s o b g
Seelhorst | .. .. . /}i N ’li 2B AT RN E K H 4
(2014) TR S I S E 2 S fﬁ*”'fa" = - 5%#p - > 4"?3"/}3 ;;z,_u; % T
S FRJREF EIRLEFD |, - T
W et B e o G R R R
“"‘-TII ’ o 72 ) =
/}i’}' m}?*%§§%& i%%mfﬁﬁ&zﬂ’&g o
% IER Y o e 5l A
B o
% B472 s e & o | STy e B K anT B E R
P T RS B EF R R e R
PR R E %ﬁ L oo o w R o ﬁ'r%??"%ﬂ‘l/ﬁk‘ ’}J B o gt 2k
Cao et al. |, 5_2:*#;’ o3P F R 2 04 1 Pﬁiﬁn«%‘r?r’r’ 57 R R
(2017) %ﬂ'l““;-‘% 2B s faE 27 R | A h T L w AT O
T Tobit #-3] » JdF 4z | DL R > 2 %i—?ﬁi}i%;#
2 PR MR 5 (4 | ¥ B eER S KR
FIB ) 2118 238) e 8 o

?/A}\i B

~3%5ﬁ*%3%1¢’§%1%3—‘§% Fk £ 0 AR Y F (e R 24)0 7 2
AR FFRT A EARE 2 A IR R B ALY RS T F AT
%wééﬂﬁﬂfiﬂ’ﬂﬁﬁﬁﬁiﬁ%ﬁ@%% LER A AR
“EQ?K&ﬁﬁﬁﬁ:ﬁaK%ﬁwﬁ RS O L RN S
AP BE Rl B RUEN AT RS ERERR SRR 4 E R R
WA RN & R PR R RRIIE Y P AR T o kT
FELU R A R ERE B A F PRI ARG £
¥ o
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O EEE R BEHBEEEEELEEFFEE] | ||
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o e R R g O A A T T = |z
= 0 N . 2 31 ’ .
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i
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Hansen,2013 | 1B~ 4 %
Alderighi & s g
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S FMOTERL PO REY AR R o A o BT 2P
R R TR L RIIMIL o A A 7 m
s o

BT L O S PO Y 0 e 2 P L e g R 2 M (R X
B IR D FA 2 g T % 4 B o Mazzeo (2003) % AR B ¢ e - (A E e
{ & c#sra 3 o Rupp and Holmes (2006) A& ¢ #240 &  FTAL 1 J1 48 fe chis % o
Greenfield (2014)# * 1 E Sfc FHimaL 4 T @RI mi tga it 4ph o 12
AT AR S o g 2 By G AU M o iz £ Cao et al.(2017) 1 s E
il 1 TR LR T RELF BB K PRI ST RS Bl P R R A

o

N

%

AP AN S ¥ L s 0P B8 Y B (HH)GE >
S-S R Y R B S PwTanzt E - Santos and Robin (2010)4- Mayer and
Sinai (2003)F~ 7 & F I F BHF PN fuy & 2B FAX B P Pl AR o ¥ i Fli8 35
Sy 2P F 0 mER R E TR P REN T LR R
RUIOIO(2009)4" WE SH kL TE LR %fi%iﬁa;‘j AP LBEDER
S Rl o 2 S ) 2 EinZwE g R TR g B EED P o T € B2
WA oIl ER @  WHFEH WK o
TRE Y RRT B RS WA R T YRR B HET2 3 T L0 hT]
AR R RS BEIREAERRT R B 2 PR
PR EAIEHY ﬁﬁ”1:}ﬁﬁi(Herfindahl-Hirschman Index, HHI)2 $£ 4 » 23+ &
yp i B A A AL O F 3 s lc(Rupp, 2009) & E gy 2 P 3k 2
#ir(Hao & Hansen, 2014) » F]pt &7 7 18 * #F S dp e @ if & A4 7 it {2 4y
e o
BT SR RFARE S
A B B ARSI B ) BT 3 382 T 4P ,g;fgz
k-

Tz

o

s— ¥

o
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F=F By ronit

d\ﬁnﬂ—ﬁ e ﬂxﬁﬁiﬁuﬁk&}%? § R aE P 2 ﬁé 2454
FTEFB B (75 0 T BEP AN E ﬂdrgklﬁ SER L LR SHN A
FLUHES 0 Bfd 2R BICIIT AT 0 ORI 2 P ARIB) 5 R R
AP 3 g B 0 F A A R IOHEE o

3.1 A e 7% ﬁ;

AP B E P B2 a’ifmgé'&%ﬁﬂﬁﬁ
BB st o A RETAoR 31 2RI o7 BB v X P2 A T
BUTHER o A ST ﬁ%%ﬁﬁﬁﬂ&’@%%ﬁﬂt%ﬁ#ﬂé%%%@%
2~ = fﬁ ) ?ﬁ“ﬁ‘l PRI E B FR o FRE PR SITF KL A0 G
B4 A BB AR STIE A ST ERBEEE o ¥ b BT i
WFPRAL N g FIIRARRE R 2P P T LR
#” 2O AT e B TR o o B wE e § T B F T B
FRBI N B ARPERIIIORE G 0 o FHl R F A fiy o 9 P ST
BB S B R U BARSIE BT BRI D L AR
7 B

BAHL Bz a@ s m Baz @ x gt WAL K s

ETIMS

J>

A
=)

)

g7
TR U T T R g e H Bl BT i
R S 0 N R RTTE F E D SN A - Bt T hE e
TRHp 4 SEPE L 2R g R BT el &2 % & - R 207 P& p P
WETTaR > A E R € F RAPFRST I & %ﬁg#\gg_}]\ w4 thin
FIGEEPER » FI H @ jng 2 P BT AR P 2 B o d BV dr s BFTB)
EFA T AR I BMGT RS B SR I g aung o F B
WK B e LORH 15 PSSR ST B o BRI 32 daE.
AT AR 2 G o P ASTE 7 G B OIS R AR ST uf
P i BB AT g 27 2 B AIRT W R E B auahre o
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3.2 i gt E 603

A AR S /B U I = R eI ij-*u{s& b7+ £ - 3] (Regression
Model) ¥ fF3- & #i5¢ 1 & £ = 2 R Y &2 p R X BB %2 #5 (Wooldridge,
2015; Greene, 2003) » 7 iz F L F AR ~ ARBE o &2 %) W R UITLRIAR R R
Heo Ry p FEchicE v e ET?/”\*“’\ SO REE WV - Bp B THE
ﬁﬁrﬂ’ B et op %&f DS R R TR T R R s SRR

Fl s K¥re 1R B f,oﬂ\pi—‘"%&";:ﬁfgﬁ EX:claE BV SIVE: S P2
TREREP PREEREAY Y J AR o

BRFFHE (o Py HENEFTEFLE) 7 A L2 A8 4w LK 4
BORORSER R ME G TR R BRI TR AR +3 R4k gk
ﬂxf,ﬂzg TR 5 PR R 7| R (time series data) 2 sk pF 43 0 e 7 - R S é%é
BT REFE TR L BRI T o A SR A ) 2
;% (Ordinary Least Squares, OLS) o

f‘ﬂ &
o

PR A PR B AL AR B 2§ AR M o e %t pE b
- 1 BTG ik endp o T p 2 p B (Autocorrelation) ek A > i & OLS
BosS A b 2 Rk o EH - AL OLS R i s v R R 1286 4 thik o ik
MF MR OTE L%k 77 Jo fB T B [F RS (Autoregressive model, AR)
bl Dy = Bo + Bi¥er FUp 1212, 0 BT 30HE 00 B8k o) 0 u b Ty,
PEW) =0 FABESIFTRELT 2 AEFIPM o 0 THTE tEs
By, sl ) = 0+ 5 1 R GGEAIT L3 AAAM > F 25 A% 6 45 Bt
b4 el pE s AR(L)T 4 %t 22 Durbin-Watson (DW )i 2> = 1% B % &
L2k GLS k32 AR(L)E 7I4p B > F 2. ¥ 3 * Durbin’h se3+ £ 4k 20 ¥ 1 *
Newey-West ¢ 2 g OLS * & N &% A 5 Ap M 2 838« 2B 1 3 1F 5 740
B AR(Q)RIF 4 * £ % ff(LM) s~ & » I Breusch-Godfrey #& e

e o BERIIFTHORRE TR B FEF 7 LR AL R TR
B [+ (Heteroscedasticity) i 42 > i& & OLS -5 enle W% B B > 8272 ¢ ¥ 3k OLS
mé?im%ﬁé%—kﬁ’&gﬁﬂﬁﬁﬁ%#’i&ﬁ&ﬁi’ﬂu?
White # #_&* Breusch-Pagan ¢ T k& T FH AT 57 R TR R M S 2 i *
B AR A A T2 B (WLS) ki = 53¢ o Engle >+ 1982 # g 41 p A
% ftﬁ;" i i+ &g R 03] (Autoregressive conditional heteroskedasticity model, ARCH) >

20



N

i WIEE SRR H YRS PP TR R AR LR o B
= 5Ny % R o 2 A Ay 0% & ieeh ARCH( 1R 40 54(3.1)~(3.2):
Stﬁi MEE T ORI ol s 0 R R dcs Wl g E T R G PRIEE (e X, £04) = 0
A N(3.3):

_$
Fk

Ve =Bxe + & (3.1)

& = /ao + a &} (3.2)

0f = @ + a1&f 1 + A + o+ agel g (3.3)
w;_“

Bollerslev(1986) # ARCH H#-4l# & 5 A & p s jF ix 2 & %
(Generalized Autoregressive conditional heteroskedasticity model, GARCH) ’
GARCH(p,q) ¥ enif i R R 7 W8 s dfem £ 2 i dodie,m ® H% 18
9 fic(p) ix i % B Heend M & Bco GARCH(p,g)i (3t 4efe 310 0% 2 % 8 #c s 54 (3.4)-

07 = ag + 6,07—1 + 6,07, + -+ 8,07,
tay ey + AEfy + o+ el (3.4)

rEF 2% Eﬁfﬁ:;‘ % 3+ %4 Hsiaoand Hansen(2006) 2. # < » 434 (3.5) » =
O RERSFIT AL A E 0 TR - E P 2 R SRS PR B )
T RBRERRPUFL ERFF2L F L fF o 4% AR ARCH ~ GARCH

123 fEiE(Robust) R 38> B B FIAp R 2 B TR E PR EZ| T A 2472

e PP RE o A 78 4058 (3.6) ~ 54 (3.7) ~ 54(3.8) ~ 5(3.9) :

D(t) = fIQ), S(), 1(), V(&) W (£), M ()] + u, (3.5)

vy =€ —AR1 X v;_; — AR2 X v;_, (3.6)

€ =/ hee; (3.7)

h, = ARCH1- €%, + ARCH2 - €%, + GARCH1 - h,_, + GARCH2 - h,_,
+Hetl-Q(t) + Het2 - S(t) (3.8)
e, = IN(0,1) (3.9)

D(t) %t/ ] prenTiofe iR
fO AT
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Q) &t FF - SO TP A H AT
St) PP tend TAsTE HuTic

It) e PFten R T FE KA & FRA(IFR)T
V() Aol teda AR

W) %t/ F#Faliop &

M(t) P HHERF SRR

U, AERFAE
€t cd ht €t T2 {ﬁﬁ Pﬁ‘Z}LI?
he  t B PGl FT eiE 8 e

e IRETIOME 0F RBHApEF BT 2R AR
(I1D) 2. SE #8352 4

AR1 ~ AR2 ~ ARCH1 ~ ARCH2 ~ GARCH1 ~ GARCH?2 ~ Het1 -~ Het2

v ' N
PR S 'S

Rk

AR L R R F PR - BT 04 R AR R (4 4)
A BRFHEAERSTE R LGB g B2 Benr fApRE > H P 3R 5 A 2
FHE R N T B2 RF Y 0 MUEFEERF 0 L

B R
(1) Bt md g S 8s - sl § REFL RS a3t e > )
o -l B P 22 8] (Queuing delay) (4- @] 3.2) ¢ ¥ PRIFFTR Hio(Ae 83
FFE)E A AU/ EFI (R AT T RE)D MehL-E pEdg 5
Fpdiz2 #uTdicd > A SURTEER I PR GER - B8 8 R F7 F
T IDPL Ak FPE R o

(2) inE - élﬁ’%“ FHPAPTTEE TLHEF UM EDE Sl d e
BAEPSTE LT LY SRR TR AR TR A UROTHCR (1 )
) st B0 0t R B I s R T RO R Rtk
Bl BARE > 7 i R AR o S Mg 4 P T g Rk
B crdif 4 FEHP IR B ARE o B i A 4 B T 04 4o o
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(B A F FAMPETREE- 2 FAF A HRE HITEANLAK
FHRE A RR E S P ARSI E X DR S e s kA K FRP(FR)
IR B EEN ARG I BRI FFTE S AR RE VARG
b S AT FE e b i L RESITUER foe MR

@)ﬁﬁiﬂﬁﬂﬁﬁﬁi4§$ﬁ’ﬁfﬂﬁﬁé%&1’Uﬁ@ﬁ%%
Kh A R RORR B (i R A S B R Y B
ﬁ*ﬁ%gﬁﬁﬁ:"’

RGN R — BXE
SRR

9:00

Fi (R L)
B 3.2 18 s P P4k S B &
T kR ¢ %% p Hsiao & Hansen (2006)

4031 fAU RN SR 2 Rl ¢ SRR AR X M S
20 G R RTEH L f B B U REIEH LT #K o

% 3.1 HUITHEFRHRAIRI L B

L 3 2 L3 348 FHE L
PR F Pl S TR +
I + FA2E BT THEE +
R BERE +
X F it LR -
B i# +

P R LIPS N/A

L -LIEW A AP LR AP S N/A S EIETEY
TR KR A ER
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3.3 B eTiE & HCA

%71 4% $-;% (Discrete Choice Model) #3+ € a4z — » B iLE* Az
EH 7 5 24 7 (Ben-Akiva & Lerman, 1985; Train, 2009) » ik *& £ ¥ K BB %
" Gl 3

= PRt k2 —;&_ » HeE B gg'p";j‘»\jgf@;@gz.;:w Sl & g
FHRLAL  JEd okt 2 SR B R F MR ARR > A T
=X

£ A

o B A ETERP LG CHFAARI PLBRTAEN IR B
SR Fey 2 P REF LA RS THE N B 15 (Probit Model) ; # e,
'%ﬁﬁﬁ@J?%£WFﬂm»i(%m%lﬁﬁﬂﬁ%ﬁ%ﬂ&ﬁﬁ%%ﬁ
(Logit Model) o A& F 5t 7 fRfng o & A& LSS 8 T ahiF
% #4558 (Binary Logit) &« 4 %+ -3¢ (Probit Model) -

=5 &

Gy =k
Il

\

s

S|

5T

=)
9

(w,

TR

—

et
By A
WO
i

=
fod]

oy

PRI E 3

TR - AR

gm

SAREFENLHPE A FES RORRBFEa S RHPT N

BREEVNER S FaERMeon IRy 2P G dng 2P AIRE Eoet i
'ﬁ » I]"‘Ji»{ﬁ‘rt}: P hd S B R A B SAFT Y BT - Rk et > T YA
ER TG B M AR 2 F AZE RN T awet o Fl5 R R o 7
HiEHE T 3 7 RR X x> Ridoe® E B Spliae A 7 #45 - g
EHEFPC RN AP =0l 0 aF - Hurayh R EF R E FiE
2R AT 0 - GF|F ERNE R B G & P Bl sk o Mt 1 F1 R s
M3 o gt KA 458 (3.10) ¢

Uie =Vic + & = Ekﬂkxick + Eick (3.10)

Ho o U AH0T [ E R/ BFLa0r s VLI » Fi v 6 5 A8
VLRI NF]F o5 A > 5T ’{ﬁéﬁ%&%ﬂi F]F o Xy BT AL

E"‘?ﬁ’ﬁ*“ﬁ KpvREFF AP 2 F MR B AT RETF ikl R

FRH T B2 B éérsfi)i vk AR A L BBITIZEALIE e RV =078

W& jm 3 0 EH P ST add 5 4e;0(3.11) -
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% * B B | WP | EEF | F &

(%) (%) (~48) | (#48) | (%) | (W)

IAH | 215,392 | 215,218 | 84.84 | 86.15 | 11.13 106 | 273 | 279
JFK | 217,062 | 216,068 | 77.4 7473 | 1824 | 2198 | 2.20 | 2.32
LAS | 174,557 | 174570 | 7859 | 80.85 | 13.18 | 11.48 | 0.90 | 0.86
MSP | 188,044 | 187,968 | 86.52 | 86.81 | 10.03 | 10.62 | 0.57 | 0.60
ORD | 422,173 | 420,574 | 80.85 | 82.23 14.2 147 | 1.40 | 1.47
PHX | 186,777 | 186,736 | 83.64 | 83.74 9.68 9.75 | 056 | 0.73
SAN | 92,624 | 92,628 | 8275 | 8122 | 11.07 | 1095 | 1.19 | 1.05
TPA | 79,075 | 79,092 | 81.99 | 8123 | 1261 | 1224 | 1.90 | 1.87

FH kiR : ASPM 74L& & ASQP 74 £ (2017)
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FE#(L) | rTE(GE) | T EE(X) | FRITH(FE)
R P 231 13,431,250 124,063 32,189,028 368,925
R % 4731 16,058,590 86,086 6,387,886 43,604
K e 29,489,840 210,149 38,576,914 412,529
R 5 (%) 45,55 59.04 83.44 89.43

TR kiR ¢ BTS(2017)
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- . OLs 3l _ GARCH i+t
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o U /%) (014017 | 00106 | 04534+ | 0.0289
wap | [REBIRuET S - - ]-0.0007*** | 0.0001
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