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Fig.1 Airline alliance cooperation network
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Tab.1 Score results of alliance cooperation relationship
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[] 23 W) v e A WP 4 n AU L =2 6 10 9 10 8.11
TR A A 0 10 9 10 5.53
A Py B AR G k52 8 8 6 7 7.56
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Tab.2 Correlation analysis between indicators and market share
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Fig.2 Matrix scatter plot of various factors and QSI
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Tab.3 Network training data
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i PR BIE/A S REUR REE/h Ik 55 KFHR JEE A KR /A
1 CKG-JFK 1.00 1.04 0.00 0 14.92 10 5.7 212
1 CKG-SFO-JFK 1.24 1.04 1.42 1 23.40 6 2.96 149
1 CKG-SFO-JFK 1.24 1.04 1.42 1 23.40 6 7.56 146
1 CKG-SFO-JFK 1.24 1.04 0.90 1 23.20 6 2.96 159
1 CKG-PEK-JFK 1.02 1.04 1.67 1 17.58 6 4.25 291
1 CKG-PEK-JFK 1.02 1.04 1.42 1 17.42 6 8.11 167
1 CKG-PEK-JFK 1.02 1.04 1.42 1 17.42 6 7.56 167
1 CKG-PEK-JFK 1.02 1.04 1.42 1 17.42 6 5.53 167
1 CKG-PEK-JFK 1.02 1.04 1.42 1 17.42 6 8.42 167
1 CKG-PEK-JFK 1.02 1.04 1.42 1 17.42 6 7.56 167
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6  CKG-KMG-SZX-SEA 1.20 0.36 2.58 2 19.25 4 4.25 167
6 CKG-SFO-T.AS-SEA 1.28 0.36 2.40 2 24.07 4 2.96 143
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Tab.4 Market forecasting of SZX-SFO
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Market Share Forecasting of Airline Alliance Route Based
on PSO-BP Algorithm

Chen Xian, Zhu Jinfu, Liu Yue

(College of Civil Aviation, Nanjing University of Aeronautics and Astronautics, Nanjing 211106, China)

Abstract: Under the context of alliances, airline products have complex attributes and high risk of cooperation
compared to individual flights. Differences in product attributes lead to different market share. Airline alliance
partner selection and collaborative value calculation are based on accurate forecasting of airline market share.
Therefore, based on the QSI (Quality of Service Index) indicators of Delta Airline, this paper made full use of the
alliance transportation data and added indicators such as route competition degree and alliance cooperation rela-
tionship to establish market share forecasting for international alliance route products. When fitting the nonlinear
relationship between the eight factors and QSI value, considering that the parameter method needs to determine
the form in advance, it introduced BP neural network to fit the nonlinear relationship between market share and
factors. In order to solve the problem that the BP neural network falls into the local minimum value, the particle
swarm optimization algorithm was introduced to determine the initial weight of the neural network and finally the
QSI model of the PSO-BP algorithm was established. The results show that the QSI model based on PSO-BP al-
gorithm can better predict the market share of international routes and the absolute error is below 1%.

Key words: market share forecasting;neural network ; particle swarm optimization ;alliance ; QSI



