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GM(1,1) ,
, a®=[ab]" =(B" B)"'B'Y, (7
-2Y©2) 1 x?(2)
, B -27(3) 1 1 x90)
(W) : ' S Pl
) : -z%(n) 1 x(n)
W=TxFxDxP, @) x® GM(1,1)
T ,F ,D ,
1)
P %+ ax"(t)=b. (8)
K, : XOK+D)=xDk+1)—xV(Kk). )
K=W/H, 2) :
: H , 1d(24 h) XOk+D)=x"N)-b/aje ™ +b/a.  (10)
1.3
, , 14l , GM(L,1)
, , E 4 . 4
, 4
K 1.
=1- , 3)
txV xN 1
N ,t v
' I 0.01 0.90 0.35 0.95
) K N 11 0.05 0.80 0.50 0.80
— X1TX
v 0.20 0.60 0.80 0.60
1.2 GM(1,1) (3]
GM(1,1) 2
, , 2009~
2015 X © , 5] ’
5O 2009~2015
X O = (xO1),x*(2),---, X" (1)) , ’
. X7 (1), x7(2) (M) GM(L1) ’ 5
X (k)= 0,(k=1,2,---,n).
X(l) X<0) 1 , 3 ’
xV(k)=3" xO(i),(k =1,2,---,n) >
=l ’ o 2 3 I ),
XY =x"M),x7(2),--,x(n)) . ©)) 40%
z®  x® , 85%, (4)
27(K)=0.5x(xV (k) + xV(k =1)),(k=1,2,---,n), K

z0 =(2(2),2°3),--,2"(n)). (©)

= . 11
(I-E)xtxV x0.85 (1
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2 2009~2015 Gy,
/
/ TEU 1%
2009 7500 1 042.30 83.33 (t) :
2010 9694 1300.35 83.98 t =143.94n - 288 049,2009 <n<2015. (14)
2011 11036 1451.24 83.18 m
2012 11791 1567.14 79.52
2013 11557 1 677.40 71.72
P = 65.55517 —0.032 2n,2009 < n < 2015 . (15)
2014 14710 1 870.00 69.98
2015 15850 1 982.70 66.43 22 GM@.D
2009 2015
320092015 ’ <O
) ) X© =(7550,9694,11036,11791,11557,
A T, 104 710,15 850) .
8§ 48344 16 14 67.50 X
’ XV (k +1) =93 631.485 0e"*7* —86081.480 5 .
, 4. 3
=N/ (12)
4 20092015 N 3.1
N/
2009 43.48 7500 172.49 ’ >
2010 5424 9 694 178.72 (1) =0.048 8,
2011 60.54 11036 182.30 =0.906 1, =0.0042,
2012 6250 11791 188.66 =1, II
2013 60.33 11557 191.56 (2)GM(L,1) =0.0321,
2014 65.63 14710 224.14 =0.9176, =0.047 1,
2015 66.05 15 850 239.97 =1, I
32
: n J : (1) GM(1,1)
J =2.184Inn-16.59,2009 < n< 2015. (13) 1.
5 2009~2015
/ GM(1,1)
/ / / /
2009 7550 80381364 -488.1464  -0.0650  7550.000 0 0.0000  0.0000
2010 9694 93014906  392.509 4 0.0405 9596.817 1 97.1829  0.0100
2011 11036 10569.0298  466.970 2 00423 105804489 4555511  0.0413
2012 11791 118256808  -34.6808  -0.0029 11664.8986  126.1014  0.0107
2013 11557 130563692 -14993692  -0.1297 12860.4997 -1303.4997  -0.1128
2014 14710 14246.0389  463.961 1 00315 14178.6446 5313554  0.036 1
2015 15850 15379.6157  470.3843 00297 15631.8937 2181063  0.0138
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Prediction of Ningbo road container transportation capacity based on
comparing supply-demand balance and GM(1,1) model

HE Feng-yun, ZHENG Peng-jun*, HUANG Zheng-feng
( Faculty of Maritime and Transportation, Ningbo University, Ningbo 315211, China )

Abstract: The reasonable estimation of transportation capacity is of great importance for the container
transportation. Based on the throughput of both container trucks and containers from year 2009 to 2015 in
Ningbo, the need of container trucks is first predicted by both supply-demand balance method and GM(1,1)
model method, then compared against prediction accuracy and curve fitting of them. Results show that the
prediction accuracy and curve fitting are improved better using GM(1,1) method than the other approach, which
will remarkably cut down the prediction risk. At last, GM(1,1) method is chosen for predicting the container
transportation capacity.

Key words: road transportation; container transportation capacity; supply-demand balance method; GM(1,1)
model; prediction



