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Identification of City Couriers Based on Mobile Phone Data

FANG Shanshan' CHEN Yanyan' LIU Xiaoming' WEI Panyi® LAI Jianhui'
(1. Beijing Key Laboratory of Traffic Engineering Beijing University of Technology Beijing 100124  China;
2. Research Institute of Highway Ministry of Transport Beijing 100088 China)

Abstract: An identification method of urban express based on the naive Bayesian classifier ( NBC) was
proposed in this paper. Firstly the rules of express delivery personnel phone signaling was researched.
And then based on the mobile phone communication signaling data in Beijing the Bayesian probabilistic
relations were established between the interviewer’ s category variable ( couriers/non-couriers) and the
bus travel information which were contained in both questionnaire and mobile phone signaling data. On
the basis of this the Bayesian model was constructed and its training was carried out. Finally the
accuracy of the calibrated model was tested by using the sample data which was not involved in training

and the test showed that the success rate of the courier prediction reached 88.3% . It is shown that the
method has high accuracy which can meet the demand of practical application.

Key words: logistics engineering; courier identification; naive Bayesian classifier ( NBC); mobile

phone signaling data
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Fig.1 Short-message amount of couriers in Beijing
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Table 1 Test results of the NBC model in living

residential district

(49 ) (47 )
0 46
7 1
85.71% 97. 87%
2 NBC

Table 2 Test results of the NBC model in cultural

education district

(50 ) (50 )
45 49
5 1
90. 00% 98.00%
3 NBC

Table 3 Test results of the NBC model in sports

entertaining district

(499 ) (47 )
41 45
8 2
83.67% 95.74%
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Table 4 Test results of the NBC model in administrative 7
office district (
4 NBC
(50 ) (50 )
46 43 30
4 7 ¢
92. 00% 86. 00%
5 NBC 1)
Table 5 Test results of the NBC model in commercial
office district
(49 ) (49 )
44 47
5 2
89. 8% 95.9%
5
NBC 6.
2)
6 NBC (
Table 6 Test results of the NBC model overall )
(247 ) (243 ) (
218 230 )
29 13
88.3% 94. 7%
NBC
2 85% 3)
88.3%
3 8 NBC
2
2016 3 4 NBC
7 NBC
Table 7 Identification results of the NBC model in each week
1 23 157 275 38 2.1 2.0 3.3
2 24 564 267 36 2.3 2.2 3.5
3 21987 274 33 2.3 2.3 2.3
4 21 655 281 42 2.0 2.3 2.1
10% 2.2 2.1
1.8 ~2.2
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Table 8 Identification results of the NBC model
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