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Study on problems and Improvement of Highway Freight Volume Statistics Trial Scheme

LIANG Ren-hong, WU Si-ran
(China Academy of Transportation Sciences, Beijing 100029, China)

Abstract: For the sake of researching the main problems in 2014 highway freight volume statistics trial
scheme, putting forward the improving idea, and providing an operational calculation method for the future
highway freight volume statistics work, based on the analysis of the evolution of statistical methods and the
feature of highway freight volume statistics trial scheme, the problem such as the method of stratified sampling
based on vehicles is difficult to last for a long time and using expressway toll-by-weight data to calculate the
quantity of highway freight transport is not typical are found. In view of these main problems, a grey relational
analysis model is established by Excel software. Using Grey relational analysis model, the main statistical
indicators that highly related to the highway freight volume are found. The result shows that product yield,
freight vehicle sales and freight vehicle tonnage are highly related to highway freight volume, these indicators
can be used to evaluate the rationality of the trend of highway freight volume. The trend map shows that the
data change trend of highway freight volume deviates from the macro economic situation and mismatch the
trend of product yield, freight vehicle sales and freight vehicle tonnage. Based on the analysis of the problems

in the trial scheme and the research conclusions obtained by using grey relational model, a new idea for
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improving the trial scheme is proposed, and the example calculation by the built model using Eviews6

according to the new idea is conducted. The calculation result shows that the built regression model using

iron, cement, machine-made paper and paperboard, and truck tonnage not only has high fitting degree with

the sample data, passed the goodness of fit test and has smaller standard error value, but also passed the

regression coefficient t test at a given significance level. Thus, the model can be used for the calculation of

highway freight volume.

Key words: transport economics; prediction model; grey relational analysis; highway freight volume; trial

scheme ; statistical data
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Tab.1 Original data of highway freight volume

gL Xo X X, X3 X, Xs Xs X; Xy Xy X0
2014 - 04 285 163 6 800 6018 6 884 9 250 22 589 1038 30 100 949 35 9 864
2014 -05 286 790 7 144 6 152 7 043 9 682 23 427 1033 30 000 1 085 27 9978
2014 -06 285 304 7033 6 001 6 929 9 805 23 196 1038 29 800 1102 23 10 041
2014 -07 286 829 6 722 5975 6 832 9 476 22 297 983 30 100 969 21 10 824
2014 -08 295 772 6 403 6 033 6 891 9 497 22 480 999 32 000 1 008 20 10 206
2014 -09 310 871 6 221 5 889 6 754 9575 22 415 1 005 29 200 1 048 23 10 335
2014 -10 302 660 6 315 5701 6 752 9 525 23 353 1027 29 100 1 041 23 10 177
2014 - 11 306 806 6 074 5323 6 330 9 205 21 863 1011 33 000 1132 26 10 383
2014 - 12 304 750 6214 5 686 6 809 9 822 20 401 1 004 35 700 1 055 28 10 347
2015 -01 252 665 5 506 5768 6 047 6 946 13 883 754 18 885 435 23 10 332
2015 -02 147 015 7 164 6 102 7 006 9 861 12 483 943 24 000 1333 16 10 390
2015 -03 241 751 6 634 6 025 6 948 9751 16 139 976 30 500 1210 32 10 398
2015 - 04 269 424 6 142 5949 6 891 9 641 20 865 1010 29 802 1 099 28 10 378
2015 -05 275 687 7210 6 096 6 995 9 848 22 044 1 006 30 939 1150 24 10 334
2015 - 06 268 554 6 736 5904 6 895 9 843 21 776 1033 32 672 1352 24 10 359
2015 -07 268 439 5926 5733 6 584 9230 21 193 986 30 666 1252 19 10 408
2015 -08 278 697 5722 5761 6 694 9 449 21 499 989 30 863 1189 20 10 424
2015 -09 288 797 6 060 5 659 6612 9 469 21 764 1014 31 268 1188 23 10 438
2015 -10 284 723 5 874 5 631 6612 9 427 22 499 999 31 695 1276 24 10 430
2015 - 11 286 370 6 069 5 367 6 332 9 396 20 494 1034 32 023 1312 26 10 448
2015 - 12 287 897 5699 5333 6 437 9 528 19 798 1026 31 659 1238 27 10 405
2016 - 01 260 357 5 305 4 336 4916 6 044 5122 638 19 141 462 23 10 053
2016 -02 144 399 6718 6 203 7 191 10 184 18 753 1093 32 205 1416 18 10 659
2016 -03 256 726 6 472 6 020 7 065 9923 20 139 1 060 29 380 1 255 33 10 127
2016 - 04 283 283 6 235 5 842 6 942 9 668 21 626 1028 26 803 1112 30 10 142
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Tab. 2 Initialization result of each data column

L] Xo X X, X3 X, Xs Xs X5 Xy Xy X0
2014 - 04 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000
2014 -05 1. 006 1. 051 1.022 1. 023 1. 047 1. 037 0. 995 0.997 1. 144 0.787 1.011
2014 -06 1. 000 1.034 0.997 1. 007 1. 060 1.027 1. 000 0.990 1. 162 0. 664 1.018
2014 -07 1. 006 0. 988 0.993 0.993 1. 024 0. 987 0. 947 1. 000 1. 021 0.614 1.097
2014 -08 1. 037 0.942 1. 003 1. 001 1. 027 0.995 0.962 1. 063 1. 062 0.572 1. 035
2014 -09 1. 090 0.915 0.979 0. 981 1. 035 0.992 0.967 0.970 1. 104 0. 668 1. 048
2014 -10 1. 061 0.929 0. 947 0. 981 1.030 1. 034 0. 989 0. 967 1. 096 0. 675 1.032
2014 -11 1.076 0.893 0. 885 0. 920 0.995 0.968 0.974 1. 096 1. 193 0.750 1.053
2014 - 12 1. 069 0.914 0.945 0. 989 1. 062 0.903 0.967 1.186 1.112 0. 807 1. 049
2015 -01 0. 886 0. 810 0.959 0. 878 0.751 0.615 0.726 0. 627 0. 459 0. 674 1.047
2015 -02 0.516 1. 054 1.014 1.018 1. 066 0. 553 0.908 0.797 1. 405 0. 474 1.053
2015 -03 0. 848 0.976 1. 001 1. 009 1. 054 0.714 0. 940 1.013 1. 275 0.921 1. 054
2015 - 04 0. 945 0.903 0.989 1. 001 1. 042 0.924 0.973 0. 990 1.158 0. 802 1. 052
2015 -05 0. 967 1. 060 1.013 1.016 1. 065 0.976 0. 969 1.028 1.212 0. 706 1.048
2015 -06 0.942 0.991 0. 981 1. 002 1. 064 0. 964 0. 995 1. 085 1. 424 0. 696 1. 050
2015 -07 0. 941 0.871 0.953 0.956 0.998 0.938 0.949 1.019 1.319 0.551 1. 055
2015 -08 0.977 0. 842 0.957 0.973 1. 022 0.952 0.952 1. 025 1.252 0.582 1. 057
2015 -09 1.013 0. 891 0. 940 0.961 1. 024 0.963 0.976 1. 039 1.252 0. 652 1.058
2015 -10 0.998 0. 864 0.936 0.961 1.019 0. 996 0. 962 1. 053 1. 344 0. 684 1. 057
2015 -11 1. 004 0.893 0.892 0.920 1.016 0.907 0.996 1. 064 1.383 0.738 1. 059
2015 - 12 1.010 0.838 0. 886 0.935 1. 030 0.876 0.988 1.052 1. 305 0.778 1. 055
2016 -01 0.913 0. 780 0.721 0.714 0. 653 0.227 0.615 0. 636 0. 487 0. 651 1.019
2016 -02 0. 506 0. 988 1. 031 1. 045 1. 101 0. 830 1. 053 1. 070 1.492 0.517 1. 081
2016 -03 0. 900 0.952 1. 000 1. 026 1. 073 0. 892 1. 021 0.976 1.322 0. 967 1.027
2016 - 04 0.993 0.917 0.971 1. 009 1. 045 0.957 0.990 0. 890 1.172 0. 864 1.028

3.3.3 XERHEXEKEITH 3.3.4 ZHROM

RIRPESE 5T b fh Ze m L IR i 22 51, W] LA

o o 28 ] 22081199 DI /INPE DAy S IR AR 1) 8 o RS, A

AT R (1) Fon& bl 52 % 2
BRI R
Yoi(t) =

ml_in mkinl % (k) —x,(k)  +p max ml?xl %o (k) —x, (k)|

| %y (k) —x,(k) | +p max mfxl %y (k) —x,(k) | ’

(1)
Kb, i NTEEARG E VHFEIIASG p b
WA, SN, R, M p e [0, 1],
LRI ARSI p =0. 5.
TR A, WA (2) 3.
Yo = Tk, (2)
R, b RHFEERG 0 BRI, R
Ko, % p=0.5 B, RS T N A HOCHE KT
0.6 (I A IEICIERE B3 IR M I 9
Rl 3 B

HR3 FTLLE W, A THE SRR R
HREERIAE 0.8 LI b, KWK LEN R 5 A IR I8 71
AEBONEEBCER, ] T PR 2 B 5702 1 1 &L
R SR PR

HEMETIAME E . @I ik =
TP R, TR A A T,
ZEU I AR DI 25 B Ry I 1o o g N AR AR
3 UG R BT R, BEIRER S NI 2 TR
W, I I TR BN A R AR S R B T
Bz, GDP 383k iy 1978—2011 4Ef4E 418 K 10%
I\l v% 2= HHTH 7% Zidq, AR, ettettsi (F
R %L KES . I $4iEd 8% B Tk = H
HIE 2% iy s Bmim e 1991 4R/ 44 5 vALoTiE
AR R 2015 4R 19 5 vALTT (FEWT LA it ,
2 B B35 4 — ELARFFAE 7% 7247 1) i G OK
HEME T AT

ST “FRET L@ Eang, —
JrH, 2015 4R s i/ MVEAS T A RO s, 4
I 2 s i 2 BT RN R Sl il . MR T



156 A S R - 3 %354
Lﬁﬁﬂ Kie, EERBT A, BILEZ ™M, WREITE I, WHEOR—RH S A KIS &N
R R RN AITE RN 65% . ERGITREMT KRB /5700535 0.893 F10.958, Kk, MHEE I
H ¥ e o, 2014—2016 4[], £ =& 5= & Vi, REHE . WEMAALS A KIS &N
(P ARBEas . ARk, RN, 9980, ZKJe. PLI4t & &m¥ﬁ+%%ﬁo@M%%ﬁﬁ$ﬂuﬁﬁ,%

aOBT . R BT BREE O H /NS, e AR, ﬁi%%&@@ﬁﬁﬁﬁﬁﬁﬁﬁi
RAYI G, B R AT R A B 17 s 1 5 T%%H%¢%ﬂ ﬁﬁ%uﬁ /N ey
W, —JrH, BTEARZHN Y ismaEmty BRI, HIY nimm&%a%
Fizdy Ok, wifn) geitid i, BOE s el L%$$@45AM,W@IﬁFO
F3 XBKREFINRKEKE
Tab.3 Correlation coefficient sequence and correlation degree
I} 15 X X, X3 Xy Xs Xs X, Xy Xy Xio
2014 -04 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000
2014 -05 0.979 0.992 0.992 0.981 0. 985 0.995 0. 996 0.938 0. 904 0.997
2014 -06 0.984 0. 998 0.997 0.972 0.987 1. 000 0.995 0. 928 0. 860 0.992
2014 -07 0.992 0. 994 0.99%4 0.991 0.991 0.972 0.997 0.993 0. 841 0.958
2014 - 08 0. 956 0.984 0. 983 0. 995 0. 980 0. 965 0.988 0.988 0.817 0.999
2014 -09 0.922 0. 949 0. 950 0.974 0. 955 0. 944 0. 945 0.993 0. 831 0.980
2014 - 10 0. 940 0. 948 0.963 0.985 0.987 0. 966 0. 956 0. 983 0. 843 0.986
2014 - 11 0.919 0.915 0.930 0.962 0. 950 0.953 0.990 0.947 0. 864 0.989
2014 - 12 0.930 0.944 0. 963 0.997 0.926 0.953 0. 946 0. 980 0. 888 0.991
2015 -01 0. 964 0. 966 0.996 0.939 0. 884 0.928 0. 889 0. 829 0.907 0.928
2015 -02 0.79% 0. 806 0. 805 0.790 0.982 0. 841 0. 880 0. 700 0.980 0.79%4
2015 -03 0.942 0.931 0.928 0.909 0. 940 0.957 0.926 0. 829 0. 966 0.909
2015 -04 0. 980 0.979 0.974 0. 955 0. 990 0.987 0.979 0.907 0.935 0.951
2015 -05 0. 957 0.978 0.977 0.955 0. 996 0.999 0.971 0. 894 0. 888 0.962
2015 -06 0.977 0. 981 0.972 0.944 0. 989 0.975 0.935 0.811 0. 894 0.950
2015 -07 0.967 0. 995 0.993 0.973 0.998 0. 996 0. 964 0. 846 0. 842 0. 948
2015 -08 0.938 0. 990 0. 998 0.979 0. 988 0.988 0.977 0. 883 0. 840 0.963
2015 -09 0. 945 0. 966 0.975 0.995 0.977 0.983 0. 988 0. 896 0. 852 0.979
2015 - 10 0.939 0.971 0.982 0.990 0.999 0.983 0.974 0. 857 0. 868 0.972
2015 - 11 0.949 0.949 0.961 0. 994 0. 955 0. 996 0.972 0. 846 0. 886 0.974
2015 - 12 0.924 0. 944 0. 965 0.990 0. 940 0.990 0.980 0. 875 0. 899 0.979
2016 -01 0. 940 0.915 0.912 0. 889 0.751 0. 874 0. 882 0. 829 0. 888 0.951
2016 -02 0.811 0.798 0.79%4 0.777 0. 865 0. 791 0. 786 0.678 0. 995 0.783
2016 -03 0.976 0.954 0.943 0.923 0. 996 0. 945 0. 965 0. 831 0. 969 0.943
2016 -04 0. 964 0. 989 0.993 0.976 0. 983 0.998 0.953 0.921 0.941 0.984
P33 0.947 0. 958 0.961 0.955 0.963 0.963 0.953 0. 889 0. 893 0.958
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