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Model of regional logistics demand forecasts
based on support vector regression and its application
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Abstract To improve the forecast ability of regional logistics demand, from the aspect of the intrinsic relations, between the
factors of the impact ( regional economic and so on) and regional logistics demand, support vector regression ( SVR) based on
structural risk minimization is applied, by establishing the factors of impact- regional logistics demand SVR forecast model to
forecasting regional logistics demand. By selecting appropriate parameters and kernel function, the proposed approach is used
for forecasting logistics demand of Shanghai city, experimental results show that the above method obtained less training rela-
tive error and testing relative error is lesser.

Key words: regional logistics demand; support vector regression( SVR) ; forecast

( el (
) GM(1,1) )
[1 6] , g
[10]
, 2006 )
SVR ,
(7.
: 1
e “ — " | (x,¥),% R.,Y R
: 2007-08-26; : 2007-11-20 : (60674007)
(1976-), , , ( hh1115@ 126. com) ; (1954-),
(1963-),

(1980-), : : , ; (1977-),



2739-
i=1,2, I f(x) =
WX + b wx Rb R (ul Q=1f(X,Y,Z 0) (6)
R(f) :(1/2)" wil 2+C_Zi“|-£(xi'yi!f) (1) :Q ;X:(X1;X2;X3! )
_ ) _ = yY=(Y1, Y2, Y3 )
wll X C : I wil z=(2.,2,2, ) :0=(0,,0, 0, )
L(xyf) € :
LS(vavf) = Iy' f(X) Ig :I'T'EX( 0! Iy' f(X) I' 8) (2) Q :f(x Y Z O) |
f X X X y R DX = (Xin, Xigy Xz, ) i
& & fl) »Yi =(Yas Yo, Yias ) i
min ® = (1) I wl 2+C%(Ei+f}k) (3)  Z2i= (20,20, 2, )
( wxx; +b) - y<e+§; ; O = (01, 02, 0i3, ) i
s.t{yi-( wxx, +h)< e+ ’
§.& =20;i=1, I , , :
(3) ; Lagrange :
0 L
max W—izzl(o‘i - 05) Y- Si:l(o‘i +a;) - i-1 i
|
(122) ijZ:l(O(: - o) (a) - a)) X XX (4) Xio1 =(X(i- 1 X(i-192: X(i-n3, )
0< a,,a; < Ci=1, ,I ' Q (X1, Q)
s.t.{ | €-SVR
(a; - a;) =0;i=1 I
i=1 , / :
KKT €-
o;( wxx; +b-y;-e-¢§) =0;i=1, I SVR ’
a:(yi- W X X; -b-s-&?):o;izl, L 1
&€ =0,00; =0ji=1, I e 1 g-SVR
(a;- )& =0,(a; -C& =0;i=1, ,I
Lagrange a;, o,
b
, 5 %)
H x C®:RSH  D(x)
: Bl 1 SZHpa i A HLAS R A
: f(x)
. ) 3
f(X):izzl(O(i'Gi)K(Xi,X)‘*b (5)
, f(x) a, 3.1
o f( x) a o ’ ’
2 i)
2.1 ’ ’
( )
) ( , ,
) (
) (
) )
' (1978—2004 ) [9]
3.2
2.2 — SVR
' X" = Xij Morax
IX I J » X



2740- 25
i J , Ximax I 2
( 2 s Xirey =2 977.61) /%
1997 45 938 40 515.07 - 5422.93 -11.804 9
1 SVR ) 1998 46 230 44 249 - 1981 -4.2851
0.999 9 1 1978—1995 1999 48 398 47 208.33 -1189.67 -2.458 1
2000 52 206 50 460.39 - 1745.61 -3.3437
, 1996—2003 2001 54 049 55 232.57 1183.57 2.189 8
1 2002 56 652 59 512.87 2 860. 87 5.049 9
2003 61 073 65 187.73 4114.73 6.737 4
2004 72 605 72 330.12 - 274.88 -0.3786
X1 X2 X3 X4 Xg Xg y
/ !
/ / / / 4
1978 0.1219 0.0709 0.0171 0.0244 0.0275 0.0297
1979 0.1262 0.0743 0.0181 0.0308 0.0353 0.0344 0.2701 SVR )
1980 0.1119 0.0793 0.0221 0.0362 0.041 0.0372 0.276 ,
1981 0.1172 0.0821 0.0235  0.04 0.0378 0.0393 0.2775 “ " .
— SVR , £-In-
1982 0.1474 0.0837 0.025 0.0404 0.0354 0.0387 0.2913 -
1983 0.1498 0.0857 0.0279 0.0453 0.0377 0.0414 0.2974 sensitive d J
1984 0.1912 0.0925 0.033 0.0557  0.04 0.0488 0.318 4 , “ — ” SVR
1985 0.2164 0.1094 0.0409 0.0781 0.0471 0.0693 0.3339
1986 0.2181 0.1128 0.0454 0.0887 0.0474  0.08  0.367 3 ’ ’
1987 0.2393 0.1224 0.0536 0.1014 0.0546 0.0873 0.3752 d
1988 0.3031 0.1454 0.0631 0.1332 0.0659 0.113 0.3833 , ,
1989 0.3282 0.1566 0.0674 0.1492 0.0714 0.0624 0.381
1990 0.3611 0.1621 0.081 0.1504 0.067 6 0.1351 0.368 8 ' '
1991 0.3696 0.1852 0.1038 0.1721 0.0732 0.1628 0.3796
1992 0.3784 0.2275 0.1353 0.2093 0.0888 0.1912 0.4074 [ 1] ARRIDO R A, MAHMASSANI H S, ForecaSting frelth transporta-
1993 0.4233 0.3024 0.1925 0.2812 0.1159 0.2799 0.4172 fion demand with the space-time multinomial probity model [ J] .
1994 0.5383 0.3839 0.2621 0.3471 0.1444 0.3594 0.3937
Trans on Research Part B, 2000, 34(5) : 403-418.
1995 0.6833 0.4735 0.333 0.4369 0.1732 0.4515 0.3797 ] )
1996 07930 0.5315 04314 0.523 02026 0.5208 0 6311 [2] FITE J TAYLOR G, USHER J, et al. Forecasting freight demand
1997 0.8397 0.58902 0.5141 0.5968 0.2254 0.5851 0.6327 using economic indices[ J] . International Journal of Physical Dis-
1998 0.8696 0.6204 0.5922 0.6625 0.2853 0.619 0.6367 tribution & Logistics Management, 2001, 31(4) : 299.
1999 0.8862 0.6562 0.6723 0.7163 0.3514 0.6947 0.6666 [ 3] , , [J.
2000 0.9217 0.7267 0.7742 0.7757 0.498 0.776 6 0.719 , 1999, 34( 5) -602-605.
2001 0.9472 0.7911 0.8433 0.8383 0.5543 0.845 0.7477 [ 4] ’ , BP [J.
2002 0.9775 0.8613 0.9259 0.9166 0.6614 0.9615 0.7803
,2005(5) :30-32.
2003 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.8412
2004 0.999 9 [ 5] [J. ’
2006( 34) : 136.
3.3 [ 6] , : [J.
“ " ,2006( 3) :59-60.
— SVR , (3)
[7] : :
MATLAB 6.5 SVR
[J]. ,2004,30(4) : 43-46.
o KO x) = g [J. ,2006(12) : 127-
((x xx) +1)* €=0.12,C=0.05 129.
2 , : : [ 9] , MLP
[J]. ,2005( 12) : 43-47.
“ o " SVR [ 10] VAPNIK V. An overview of statistical learning theory [ J] . IEEE
Trans on NN, 1999, 10( 3) : 988-999.
( ) [ 11] CRISTIANINI N, SHAWE-TAYLOR J. [ M].
1 1 1 ,2004
: [ 12] , ,
[J. , 2006, 23( 10) : 180-182.
( 27371 ) [ 16] : : [J].
[13] IU Xiao-li, WU Guo-ging, Y ANG Min. Building knowledge base from ,2007,34(2) :175-177.
semi-structured data[ C] / /Proc of International Conference on Ma- [ 17] NEWCOMER E, LOMOW G. Understanding SOA with Web services
chine Learning and Cybemetics. Hong Kong: IEEE, 2007 ;: 839-843. [M].[S.1.]:Addison-Wesley Professional, 2004.
] . . [ 18] McINTOSH, ROGER L. Open-source tools for distributed device con-
[ 14] XU Bin-feng, LUO Xiao-gang, PENG Cheng-lin, et al. Based on onto-
trol within a service-oriented architecture[ J] . Journal of the Associ-
logy: construction and application of medical knowledge base[ C] // , ,
ation for Laboratory Automation, 2004, 9( 6) : 404-410.
Proc of IEEE/ICME International Conference on Complex Medical [ 191 KNIGHT, W. Security: built-in or bolted-on to the SOA? [ J] . Infose-
[15] , , Ontology [J]. [ 20] [J]. ,

,2006, 23(5) : 134-136.

2006,28(9) : 123-125, 128.



