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Abstract: In order to improve the reasonable planning of urban rail transit and scientific policies, and
analyze the related reasons that affect the passenger volume of urban rail transit, combining GM (1, N)
prediction model, Markov theory and metabolism, a combination forecasting model is proposed. First, GM
(1, N) is used for prediction, and the residual correction on the prediction result is performed. Based on
this, the state transfer probability matrix is constructed using Markov theory, and the prediction result is
corrected again. Then, integrating the metabolism idea, the outdated or less valuable information is deleted
according to time series, the obtained predicted result is added as new forecasting data sources to predict the
value at the next time, thereby the accuracy of prediction model is improved. According to the data of
2008—2013 urban rail transit passenger volumes in Shanghai, the urban rail transit passenger volumes in

Shanghai in 2015 and 2016 are predicted and analyzed by using this model, which are compared with the
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actual values. The result shows that (1) based on grey model, the passenger volume in 2015 and 2016 is
3355 019 100 and 3 826 828 200 respectively, the relative errors are 9.36% and 12.55% respectively;
(2) when the proposed method is used, the passenger volume is 3 147 242 800 and 3 493 975 900 with
2.58% and 2.76% relative errors. To further verify the accuracy of the model, the relevant data of Beijing

rail transit passenger volume are cited for verification, the relative error of the result is 2. 87% and 3.27%

respectively. It shows that rail transit passenger traffic forecasting problem belongs to the research category of
P y p 2 g p 2 gory

gray system, and the proposed metabolism — GM (1, N) Markov model is more precise to meet actual

demand, it is efficient to predict the passenger volume of urban rail transit. At the same time, the research

on passenger traffic forecasting tends to be complete, enriching the research results of such problems.
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Tab.1 Urban rail transit passenger volumes in Shanghai from 2008 to 2013 and related factors
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(FPEH 4% ) 3 AWRE E,, E,, Ey, 555K
[ -4% ,0% ], [0%, 4% |, [4% , 8% ],

HR A AR X 152 22 WS P DL BOIR S R A5 e, B
S EIB IR GM (1, n) BIBITRN 25 5 r #E X [f]
RSREH AN 2 B,
2.3.2 HEBWMERERITE

A (10) . X (11) PAKFE 3 Al —2k
BRI N

267 850.92  6.87

8.81 1.37

8.00
® 6.79%
Es
4.00
oK
B Ex
=~ ® 0.62% ® 0.54%
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2008 2009 2010 ©.0.73%2012 2013 2014
S IAlAE
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-4.00
B2 KRExoE
Fig.2 State partition
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Tab.3 State of range of predicted volume in each year
ARy AR R ZE/ % FERAS
2009 6.79 Ey
2010 0. 62 E,
2011 -0.73 E,
2012 -0.37 E,
2013 0. 54 £,
1 1
— — 0
P(1) 2 2
1 0 o
0 1 0
2.3.3 tEmNE

R4 3 T, 2013 45018 500 % 05 Rt A0IR
T E,, fomax P = Py AT RIS | AEIOREE, R4
RAHE N B, IR 1, T 2014 4ERUBLIASE % 8
A T AEAL TR £, i (10) 78 GM(1, n)
BIRHTINL 3(7) =294 137.93 i A, DRI AR K
il Ey=[ ~4%, 0%, WK EIED )y [282 372.41,
204 137.93], KUER (13) AT7H 2014 4 (i L 50 i
FIEH R GM (1, n) BUBHME N 3(7) =
288 255.17 71 N,

B 2015 4EROHLIE S KI5 Ry 2 =

4 4
PREHBIEI: P() =L 1 |, P(3) -
1 0

0

—_
—
=)

0| Ml =2, =P REHBE MR,

4>|»—n oo|w 3\‘“‘
o

4>|Lp oo|Ln ;‘
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ST $35 %

2015 AEHIESSE K IS TR AT REAL T B, TR AR 4R
(13) A[3H5EA3H 2015, 2016 4R 18 5C i % iz i 1Y
GM(1, n) E/RBHIARFI(E S 51y 328 791. 87
JIN. 375029.16 75 A\,
2.4 FFRRBIHERIES

I 2008 4R 2013 4F f) B3 52 1 % iz 1 T 2 A
AR ] P31 i 2008 4 14 1L 5238 77 12 i ids 25 44,
Hm 2014 4FE BB R GM (1, n) H 5 0 (E
288 255. 17J3 N\, F 2009 ££%| 2014 S HEASHE &
1858 [ 6 R R — 4T B R 81 -

X = (131 837, 188 407, 210 100, 227 000,
250 600, 288 255.17) ., XfULFHIESLHA GM (1, n)
RS, A FUMSER, ARSI 25 2R i AR X 0% 22 BR
3 3RS DX )Ry T RS e R A, BB PR A
—GM(1, n) H/RBIHREANT 2015 4 BB ACH %
iz A INEN 314 724.28 T3 N, [AIEAT 4R 2016
AEPUESCIE F B 349 397.59 1 No LR LR
FENLF A 0 J7 1 %) 2014—2016 4 | 36 T B 18 58
T s B WA ARG DL BNk 4, 1813 i

x4 LETHERBRZEEHN T ETNERILR

Tab.4 Comparison of predicted passenger volumes of

urban rail transit in Shanghai obtained by different

prediction methods

Jrik Ay SEBRE/ TN BUME/TT N ARXERIE %

2014 282 727 294 137.93 4.04

GM(1, n) Hi%I 2015 306798  335501.91 9.36
2016 340000 382 682.82 12.55
2014 282727 288 255.71 1.96
GM(1, n)
o 2015 306798 328 791.87 7.17
R BFRA A
2016 340000 375 029. 16 10. 30
EA— 2014 282727 — —
GM(1, n) 2015 306798 314 724.28 2.58
RBIEEL 2016 340 000 349 397.59 2.76

A& 4 M3 ml e i B PR AR A0 AR X
GM(1, n) H/RFHR BB AT LML IS, B 2015,
2016 45 [ i TI7 B 3H 3238 % s B0 O 314 724.28
JIN. 349 397.59 JT N, 5 SE R {E B AR 1R 22 53 5
H2.58% , 2.76% .

14w GM(1, mfE
| O GM(1, m) /KRR BT

B B OM(1,m)
10 b RERREU § 360,

12.55%
12

10.30%

8t 7.17%

(=)}
T

AHXS IR ZE/ %

4.04%
2.58% 2.76%

11 e N

2014 2015 2016
I [ /4E

B3 LiBTHEXERZESMAUAEMUERILE

Fig. 3 Comparison of predicted passenger volumes of

[\S}

urban rail transit in Shanghai obtained by different

prediction methods

T B RS Y B 5 P, AR ISR b st T
2008 4F31] 2013 4F i AH 5 R s 2R A7 i — 22 B B kit
S ARy v I B — A A Sl T BT S T AR Y
YR, P LGB IR 1969 4F, H AL I
A 19 BB (Tt HEkA ), iBE
e 554 km, FBUIE A8 KA E BA B R
P bRt BLIE 22l & s B R G R E IR S
NS

ARG Fo I A R S Kt , ik 6 FiIEl 4
APl AT RACE——CM (1, n) Hy/RABLRAE R
P 2015, 2016 4R 5t 7 Bl 52 0E % i 5 2
35 025. 1477 A, 386 639.02 Jj A, 5ZBr{EAH %1%
22 2.87% , 3.27% , KGEE . Al L, Af
FEAR AR AU ——CM (1, n) H/RB} R
MG R R, RABAFREETE, R LR

F5 2008—2013 £ FEHHNERBEIZERBXEERE
Tab.5 Passenger volumes of urban rail transit in Beijing from 2008 to 2013 and related factors

Eiztan i
2008 2009 2010 2011 2012 2013

PUHH &R/ A 121 660 142 268 184 645 219 280 246 162 320 469

L LEINEVSPN 1771 1 860 1961.9 2018.6 2 069. 3 2114.8
MU sc iz B/ (7% - km) 2 565 3102 3 594 4817 5390 6 920
AR RIS A A 470 863 516 517 505 144 503 272 515 416 484 306
AR ERE A/ kn 69 000 68 000 69 000 69 600 69 862 69 946
AR 04 e/ T 244,27 296. 56 371.51 387.29 405. 55 424,95
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*6 ILEETHEXBRSZESHNFEMNERER
Tab.6 Comparison of predicted passenger volumes of urban

rail transit in Beijing obtained by different prediction methods

Ik Ay SEBRME/ TN WINE/ TN AT IRZE %
2014 338668 355 718.06 5.03
GM(1, n) % 2015 340436 374 197.87 9.92
2016 374 381 423 407. 68 13. 10
2014 338668 350 213.79 3.41
GM(1, n)

R 2015 340436 361 100.95 6.07

T JRBH IR
2016 374 381 408 588. 41 9.14
B — 2014 338 668 — —
GM(1, n) 2015 340436 350 205. 14 2.87
ORBHRE 2016 374 381 386 639. 02 3.27

14 ~m GM(1, n)fizy

S g 13:10%
8 GM(1, m) H7R B
12t@ %ﬁ%‘iﬁlﬁi GM(1, n) T
R *: 1]
ol 7] /[{*354‘5'—5:9.92%
9.14%
< -1
P 8
”ﬁ . 6.07%
% 5.03%
41 W3.41%
o 287% 3.27%
0
2014 2015 2016
I IE/4F

B4 ItETHEXEBEZTEEESTMNAERNERLR
Fig. 4 Comparison of predicted passenger volumes of
urban rail transit in Beijing obtained by different

prediction methods
3 #ig
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FRIEBIENG , TR B Ll 2 S P i A oK

(3) N7 R Bh 5 A L XF B 18 52 Tl % is i
GM(L, n) BRI T “IRIBIE, 454 2 MORAMA S
Feml, WINAERS 2014, 2015, 2016 4 B AL
LU LB S 718 PR s AT X L, AR IR2E Sy
WA 1.96%, 7.17%, 10.30% ; 3.41%, 6.07% ,
9.14% . PIRIRARIA AL PE e, (ELIR] I Al 45 R %A
TR AT ATy FOUINA B e

(4) PR R AR AR GM (1, n) H/RF}
FePMELAR A XF 2015, 2016 4 L LA KAk mt T
BUIE 22 W K ds i JE AT B I, R R R 22 43 0 o
2.58% , 2.76% ; 2.87% , 3.27% , %% Fi il 4%
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