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A Joint Model of Revenue Management and Aircraft Assignment

Considering Passenger Choice Behavior
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Abstract: The assumption of traditional revenue management on passenger demand is independent and fails to fully account
for passenger choice behavior. This paper discusses the revenue management and aircraft assignment problems considering
passenger choice behavior. Observations from historical sales data reveal that passengers have a special preference for the
lowest fare class. Therefore, the Spiked Multinomial Logit (Spiked -MNL) choice model is used in this paper to predict the
potential real demand of passengers. Also, a joint model of revenue management and aircraft assignment considering
passenger choice behavior is established, with the objective of maximizing airline profit. Case studies are conducted using
actual sales transaction data from an airline to verify the feasibility of the proposed model and to evaluate its performance by
comparison in different scenarios. Results show that the joint model yields an average profit of 5% higher than the
independent model. In the comparison of different fleet sizes, the 5-aircraft joint model produces the highest profit, with an
average profit of 6.6% higher than the 3-aircraft model and 7.3% higher than the 9-aircraft model. In addition, compared
with traditional methods of predicting passenger demand using passenger choice models, the Spiked-MNL model can reflect
actual passenger purchasing behavior more accurately, with an average profit of 0.7% higher than the Generalized Attraction
Model (GAM) and 1.2% higher than the Multinomial Logit (MNL) model.
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Table 2 Basic information of aircraft fleet sizes
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Table 3 Partial product data of Network 1
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Table 4 Settings of attribute vectors and linear vectors for business
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Table 5 Arrival rates of different ODs
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Table 6 Solution results of different scale examples

NEI TEL ks LEMERR G BHURG GAP/% THEI [)/s
W2 1 5990 6336 4163 993 3955793 0.00 1390
M 2 13 932 13010 10 077 371 9674276 0.48 7200
M 3 25978 22380 12 896 866 12 509 960 1.20 7200
EEX 60 038 61 664 16 834 930 15993 183 428 7200
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Table 7 Assignment results of some aircraft fleets

WS H R H 1 L K A FiER A Bk

JL0001 piian| Il 07:00 08:15 Fleet2

JL0002 JoH tisq| 09:30 10:50 Fleet2

JL0003 W Il 09:00 10:15 Fleet2

JL0004 JoH tisq| 11:30 13:05 Fleet2

JL0005 W By 08:10 09:00 Fleetl

JL0006 i piiau| 10:00 10:55 Fleetl

JL0007 W K 10:35 13:00 Fleet3

JL0008 Kb W IRVE 07:20 09:30 Fleet3

JL0009 I IR YR K 11:35 14:10 Fleet3

JL0010 Kb s 08:20 10:30 Fleet3
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Table 8 Allocation results of some aircraft seats
ik 7R L - BERA
U G H K L Y Hh

JL0001 HEO—T M 15 24 41 30 10 3 15 138
JL0002 SN 6 33 30 44 7 4 12 136
JL0003 W= M 8 24 37 33 18 8 10 138
JL0004 IR 10 20 35 42 20 6 5 138
JL0005 1 —RkiE 14 22 31 27 13 3 16 126
JL0006 Hig—ig N 16 20 28 35 14 2 11 126
JL0007 i O—K 9 5 14 14 6 2 13 63
JL0007 T —BG IR 8 14 34 20 7 5 9 97
JL0007 KW —IE IR 10 7 14 8 2 1 16 58
JL0008 MR E—RK 11 5 13 29 5 2 10 75
JL0008 W IRV 9 12 14 21 9 2 8 75
JL0008 Kb—ign 7 9 15 26 12 1 15 85
JL0009 O —HiM 14 25 34 28 20 4 13 138
JL0010 BoH—E 13 21 32 37 25 6 4 138
JL0196 Gre—ifg 17 12 15 20 14 2 12 92
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Figure 1 Profit of 4 different flight numbers in the
independent and joint models
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Figure 2 Profit comparison of 4 different flight numbers
with different fleet types
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Figure 3 Revenue performance of three passenger demand estimation
models across different market sizes
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