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step 3: Xi, )
SN - = OO
P a,

s’tep 4. Y O 1 @ _@ — @
34 O 0 \ \@/

, o1 !
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1
Tab.1 Dataset of input variables and output variable

i .

i i j j l !
1 1 3 6 1 1 2 3 3
2 1 4 7 2 2 3 4 3
3 2 3 2 1 1 1 7 4
4 2 4 5 1 1 1 4 2
5 2 5 5 1 1 1 3 2
6 2 6 5 1 1 2 6 4
7 3 3 2 1 1 1 7 3
8 3 4 4 1 1 1 5 4
9 3 5 1 1 1 2 4 2

( )

13 449 2 566 5 3 1 1 2 4 3

B

2
Fig.2 Initial diagram of Markov Blanket Network

4.1

N

/

3
Fig.3 Final diagram of Markov Blanket Network

i J . i
3 , 3
2, ,Cramer’s V
2 , i j
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2
Tab.2 Test result of contingency tables
Pearson Pearson Cramer’sV ~ Cramer’s V
J ' / 701.299 0.000 0375 0.000 0351  0.000
/ i 126.752 0.000 0.159 0.000 0.157 0.000
/ / 54.578 0.000 0.105 0.000 0.104  0.000
4.2 i j
’ 3 o 3 ’ ] 12 ’
15~30 min , 35%; J L ,
15~30 min ., 33%,
, 15~30 min,
3
Tab.3 Conditional probability of connection time difference between two successive legs
B=1 B=2 B=3 B=4 B=5 B=6 B=7 B=8 B=9
P(B| ) 0.00 0.01 0.15 0.35 0.30 0.10 0.06 0.02 0.01
P(B| ) 0.00 0.02 0.05 0.07 0.08 0.26 0.33 0.17 0.02
;B:k k o
4.3 i
i 9
4, 4 , J i , i “ —
oo — 7 s 36% 31%; J L
, l: “ . ” “ _
7 . 30% 26%., ,
4
Tab.4 Conditional probability of previous leg’s route
Cc=1 c=2 C=3 C=4 C=5 C=6 c=7 C=8 c=9
P(Cl ) 0.36 0.18 0.05 0.31 0.05 0.01 0.03 0.01 0.00
P(Cl ) 0.12 0.30 0.03 0.20 0.26 0.02 0.06 0.01 0.00
:C=k k.



4.4
, 4,56 3 s 3
31% ,18% ,35%
5~ 7 4~6, o
4 b 3 b
4 ; 5 , 3 ;
5 ; 6 )
, 5 6 o 4~6 ,
o b b (
) (o} ’ b
5 ( 4)
Tab.5 Conditional probability of every leg’s order (for flight—strings with 4 legs)
D=3 D=4
P(D 1 ) 0.54 0.46
P(D | ) 0.42 0.58
:Dzk k o
6 ( 5)
Tab.6 Conditional probability of every leg’s order (for flight—strings with 5 legs)
D=3 D=4 D=5
P(D | ) 0.39 0.34 0.27
P(D | ) 0.26 0.32 0.42
7 ( 6)
Tab.7 Conditional probability of every leg’s order (for flight—strings with 6 legs)
D=3 D=4 D=5 D=6
P(D | ) 0.28 0.27 0.23 0.22
P(D | ) 0.20 0.23 0.29 0.28
5
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Influence Analysis of Flight Schedule on Delay Propagation Variation

Min Jie, Gao Qiang, Zhu Menghui

(College of Civil Aviation, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract:To improve the utilization rate of airplanes, airline companies may arrange for an airplane to perform
multiple flights every day when making flight schedules. Amid sequential flights, subsequent flights are bound to
be influenced by previous delayed flights. To evaluate the impacts of flight schedule on the flight delay propaga-
tion, an index of was proposed to reflect the increasing or decreasing tendency of delay propagation. A Markov
Blanket Network was establishay, in cluding multiple attributes of flight schedules. Major factors influencing de-
lay propagation variation of flight schedules were analyzed by using chi—square of contingency tables: the differ-
ence between scheduled connection time and actual connection time, the types of previous flight route and the
orders of legs. The research shows that the analysis of the three major factors provides airline companies with
some suggestions for controlling delay propagation and optimizing flight schedules.

Key words: air transport; flight schedule; delay propagation; Markov Blanket Network



