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Abstract. Different parameter estimation results will be produced with different estimation methods to the
same sample which obeys the lognormal distribution. In view of this, massive historical data of expressway toll
is used for fitting the lognormal distribution of travel time of both cars and trucks. The fitting result of
maximum likelihood estimation ( MLE) is compared with that of the least square estimation (LSE) by 5
indexes, including the sum of squared error (SSE), the sum of squared error of cumulative distribution
function ( SSE of CDF) , the determination coefficient ( R*) , the relative error of skewness (RES) coefficient
and the relative error of kurtosis ( REK) coefficient. The experimental result shows that the MLE produces
more efficient than the LSE for fitting the cumulative probability distribution. The unit-distance travel time
reliability model of the section is established, and the estimation methods of parameter and appropriate
threshold calibration are given. Finally, the case analysis of the Shaanxi expressway network is conducted.
The result shows that the travel time reliability of both cars and trucks are affected by both travel distance,
departure time period has more significant impact on cars’ travel delay than trucks’ travel delay.
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Tab.2 Evaluation indexes of travel time distribution fitting for expressway network
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Tab.3 Analysis of travel time reliability in unit distance of different travel distances
HATEERS/km w5 ks
cv Bl/% TTR/ % M1/ % Ul cv Bl/% TTR/ % M1/ % ul
0~10 0.70 169.72 30. 38 18. 00 2.09 1.16 145. 21 30.74 17.41 1.93
10 ~20 0.62 91.35 45. 81 12. 06 0.74 0. 61 71.39 60. 29 9.95 0.50
20 ~30 0.53 102. 40 34.46 14. 02 0.87 0.70 99. 83 38. 41 14. 14 0.91
30 ~40 0.34 63. 28 61. 64 9.71 0.37 0.37 57.73 64. 63 8. 81 0.32
40 ~50 0.26 44.92 71. 66 7.30 0.20 0.28 47.52 72. 61 7.91 0.22
50 ~60 0.23 41.07 77.48 6. 84 0.17 0.31 49. 96 70. 69 8. 10 0.24
60 ~70 0.24 41. 46 73.09 6. 96 0.17 0.28 46. 18 73.91 7.18 0.21
70 ~ 80 0.24 41. 16 75.24 6.76 0.17 0.37 57.85 69. 59 8. 12 0.32
80 ~90 0.24 40. 42 75. 66 6. 65 0.16 0.31 50. 01 70. 43 7.77 0.25
90 ~ 100 0.21 36. 80 76.21 6.43 0.14 0.30 47.98 73.15 7.22 0.23
100 ~110 0.21 36.42 75.58 6.20 0.13 0.28 45.49 73.84 7.02 0.21
110 ~ 120 0.20 33.21 80. 44 5.47 0.11 0.29 46. 44 74.20 7.20 0.21
120 ~130 0.19 33.45 80. 36 5.71 0.12 0.29 46. 10 73.97 6.97 0.21
130 ~ 140 0.20 34.70 78.96 5.82 0.12 0.30 48. 69 71.39 7.42 0.23
140 ~ 150 0.20 34.28 81.79 5.81 0.12 0.31 48.48 73.03 7.12 0.23
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Tab. 4 Analysis of travel time reliability in unit distance of different departure time
R B w5 %
cv Bl/ % TTR/ % M1/ % Ul cv Bl/ % TTR/ % M1/ % Ul

00: 00—01: 00 0.68 70. 39 70. 06 10. 01 0.50 0. 60 84.67 38.38 11. 40 0. 68

01: 00—02: 00 0.67 68. 82 74.39 9.76 0.48 0.56 80. 16 40. 61 10. 89 0. 61

02: 00—03. 00 0.67 71. 64 69. 39 10. 13 0.52 0.56 79. 81 41. 82 10. 83 0. 60
03: 00—04. 00 0. 65 70.76 67.40 10. 04 0.50 0.52 77.61 40.78 10. 63 0.57

04: 00—05: 00 0.42 60. 16 70. 16 8. 87 0.35 0. 46 72.55 43. 40 10. 14 0. 49

05: 00—06. 00 0.55 64.92 72.52 9.62 0.42 0. 46 68. 43 48. 34 9.73 0.45

06: 00—07: 00 0. 44 60. 52 81.85 9.13 0.36 0.71 77.65 50. 13 10. 78 0. 60
07. 00—08: 00 0.58 66. 22 77.92 9.74 0.43 0.94 84.72 50.90 11.72 0.77

08: 00—09: 00 0.74 75.96 65.27 10. 97 0.59 0.70 78.52 52.75 10. 92 0.62

09: 00—10: 00 0.53 69. 89 63. 60 10. 15 0. 47 0. 64 77.05 52.34 10. 77 0.58

10: 00—11: 00 0. 46 67.71 63. 68 10. 02 0. 44 0.53 72.35 51.05 10. 28 0.50

11: 00—12. 00 0. 44 66. 19 68. 00 9.98 0.42 0.49 70. 54 51.48 10. 11 0. 47

12: 00—13. 00 0.47 65. 48 73.87 9.89 0.41 0. 46 69. 31 51. 06 10. 02 0.45

13: 00—14. 00 0.42 63. 26 72.30 9.63 0.38 0.50 71. 63 50. 06 10. 27 0. 49

14. 00—15: 00 0.42 64. 16 69. 08 9.68 0.39 0.56 76. 08 48. 05 10. 72 0.55

15: 00—16. 00 0.42 64.52 68. 11 9. 66 0. 40 0.59 77.41 48. 36 10. 83 0.58

16: 00—17. 00 0.43 65. 87 66. 20 9.82 0.43 0. 61 77.08 49. 05 10. 81 0.57

17. 00—18. 00 0. 44 65. 05 64.77 10. 07 0.44 0. 60 76.70 48.77 10. 77 0.57

18: 00—19: 00 0.45 67. 19 67. 69 9.75 0.41 0.58 75. 44 49.77 10. 65 0.55

19. 00—20. 00 0.47 68. 17 70. 80 9.57 0.41 0.58 76.36 48. 63 10. 67 0.56
20. 00—21. 00 0. 46 64. 28 73.09 9.42 0. 40 0. 60 77.08 46. 56 10. 66 0.57

21. 00—22. 00 0.53 63.70 75.23 9.22 0. 40 0.63 79. 62 45.25 10.92 0. 61

22. 00—23. 00 0.57 65.01 73.95 9.43 0.42 0. 64 82.61 43.71 11. 14 0. 66
23. 00—00. 00 0.56 64.54 70.52 9.45 0.41 0.61 82.43 41.19 11. 11 0.65
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