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Predictive method of highway freight volume based on
fuzzy linear regression model

ZHAO Jian-you, ZHOU Sun-feng, CUI Xiao-juan, WANG Gao-qging
(School of Automobile, Chang’an University, Xi’an 710064, Shaanxi, China)

Abstract: The influence factors of highway freight volume were determined, such as GDP,
population quantity, the total amount of social consuming retails and the output value of sideline
products, and a predictive method of highway freight volume based on fuzzy linear regression
model was set up. The highway freight hub planning in Yan’an City was taken as an example, the
statistical freight volumes from 1995 to 2004 were taken as dependent variables, and the fuzzy
coefficients of fuzzy linear regression model were determined. The statistical freight volumes from
2005 to 2010 were taken as verified values, and the goodness of fit for fuzzy linear regression
model was analyzed. The predictive results among fuzzy linear regression model, exponential
smoothing method, grey model and elastic coefficient method were compared. Analysis result
shows that in the fuzzy linear regression model, the average value of ¢ test is 0. 673 07, which
shows that the difference between predictive value and actual value is not significant, and the
prediction effect is better. The average relative errors of four methods are 0.073 1, 0.100 3,
0.167 8, 0.232 9 respectively, so the error of predictive method is smallest. 5 tabs, 16 refs.
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grodness of fit; influence factor
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Tab. 1 Statistics data

Ay [ S B4R E /100 £ GDP/AZIE | A VB /7N [ HE 201 BB S /AL T | 4kt 2 T BV B0/ A2 T8 | A R 7 /A2 T [0l ™ (8 /42,7
1995 531 52.43 189. 09 9.315 6 13.912 0 27.190 3 44,017 0
1996 503 63.58 190. 38 10. 155 6 14.375 3 32.166 1 60.414 2
1997 511 71.76 191. 64 16.295 6 22.104 1 27.517 6 80.530 4
1998 540 83.68 192. 63 17.127 1 26.799 2 34.951 2 78.213 7
1999 490 91. 86 193. 88 18.576 2 39. 800 0 34.133 3 72.856 1
2000 577 130.63 196. 64 19.507 3 48.098 5 35.232 6 135.749 3
2001 870 158. 33 198. 15 21.172°5 56.553 9 36.138 5 165.667 9
2002 1025 179.71 200. 74 23.407 4 65.284 2 32.810 8 193.565 3
2003 800 218. 33 205.61 25.025 1 106.122 5 37.261 0 268.921 8
2004 1119 265.19 208. 80 32.704 7 149. 940 5 44.060 3 352.795 3
2005 1191 370.62 210.70 46.094 2 160. 185 5 51.985 8 542.711 3
2006 1 336 453.11 215.08 51.4317 200. 857 0 57.443 6 771.053 2
2007 1 507 594,03 213.49 60. 040 0 315.330 0 70.406 4 911. 256 4
2008 1758 713.27 214.49 74.970 0 406. 350 0 90. 858 1 1 106.602 7
2009 3733 720.52 215.18 89. 660 0 557.479 4 96.410 0 1222.796 0
2010 4172 885.42 218.73 110. 620 0 724.530 0 125.160 0 1 837.246 0
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Tab.3 Predictive values and actual values

wm | S0« WA/ 10" ¢ GREEED

e O X [A] 115 Bl S ) oA (e o1/ % /%
1995 531 406. 80 155. 24 [251.56,562. 04] 0.20 23.38 29.23
1996 503 449.72 156. 31 [293.41,606. 03] 0. 67 10.59 31.07
1997 511 481.56 157.34 [324.22,638.90] 0. 81 5.76 30.79
1998 540 527.01 158.15 [368.86,685.16] 0.91 2.40 29.28
2000 577 706. 16 161.45 [544.71,867.61] 0.19 22.38 27.89
2001 870 810. 89 162. 68 [648.21,973.57] 0. 64 6. 79 18.69
2002 1025 893. 33 164. 81 [728.52,1 058. 14] 0.57 12.84 16. 08
2004 1119 1220.34 171. 42 [1048.92,1 391.76] 0. 41 9. 06 15.32
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Tab. 4 Predictive values of four methods 10% t
Ji ik
By
IR | G R BN | P8 BOE W ik | AR L (] A Y
2005 966. 43 1 353.41 1319.98 1252.76
2006 | 1 217.59 1 568.18 1472.81 1409.12
2007 | 1534.02 2 064. 82 1656.13 1 590. 21
2008 | 1932.69 2 718.75 1919. 84 1 831.62
2009 | 2 434.96 3 579.78 3 488.79 2 958.32
2010 | 3 067.76 4713.49 4735.78 4 055. 24
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