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R FEERDRFSa W BRHAXZZMREBTIYN S0 ZAK, EHHFHENFZHREBA 0.6~
LAZASGORARTARZEFERRENBFRE KEADSBRERAEFRARAEHSERREE;3)
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ATRIFEFAR FRAF RS, LR & T — R 50 08 8 52 8 44 19 BOR 16 1, 18
AR B AR BN EREMCN HREREEZEE. T RAEEERE D LTV BEH Y
MM BFEBLXARESES. ARTRTEEEN AT EEERNTMEAZADINEZEEH IR
U FEEXERNES TT, AREEERETHONS LS F LBRREGRA. YR, WIES
BRGNS, W R E— S B RE) . AXBER M AR FETREH T 7, KHiLH
s, FNBRAAXEETRBEDHAERFEN — R

1 BHREAF

SCHR[6]4% 11,2003 £, LR H HATE N 2100 FAR(FREHTHTE), 2010 EL T HIT R EY
5 3500~4000 FAK/H, EHR, FLOMRHBITE 2300 7 ARK/H ;2020 EELTTHTEEAH 5200~5
500 TAR/H. X#R[7]1#EH, 2ERT AL ERLBERE 41.98 LAR(REHAE), FTHEAYERX
FELN 1150 HFAK.

ERYEN—MUE R T AR TR EIREREHEE . R ERN, ZBEHER AW A3
R HRBE % LWL A NHRIEZ—. CIEE S AR (A RE), BREMBRTALTAHTR
BE,UETARIEN. ERAXKEZEEE AT EFEREFMALTALLFHMEN T4 E
EHREEE.

AXREET/RAGEHFRABETR 2HES. EUFREBREHMRZGFRR AT, UUET I
B TEHNFEREE, £RIT EBERALRCEFEZLE. BEFTREXKBELWHATENESEER
B, TTREH B T R BB LD, BERKESBEERNFTREDMNBERATRES. HYHERHR
BEEREMNTFHBENESN, RAXERNEY, HERRSETH LW ERAXEZEREE LA, @
LHRARREERHTHRAAHTNE, WRAN AR EH, IEFBHBRERAREEEREES
Tre.

RIFBRTRARTEALFERRBMLNEEETRIT 92 RHEXRREM, 1) AL EFEH GDP. ¥

Wi H #1. 2008-03-12.
ESTEH . BEAHETFES W H (104008).
YEERAT . BREC(1969 - ), &, WALRIXA, 4.
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EAOE R ARSI ST R TEE, RAL T4 BORESE2) N 2003 FEZRYBETR
X&, M SARS TR EREGHMAXFBL™EEKREW;3) A 2006—2007 &K% E &5, 7]
B BSm, EARRE(FERMEARZ)BIREHEL BN LASHROPET, CLHABEHN
R AADE: S

%1 ERHEARERAHXLEFSREIHE(1999—2007 )

Table 1 Beijing's Overview and the Transit Passenger Traffic Statistics(1999—2007)

PN WMEXPE HEAD/ K/ KEEK/ AXF/ LAXBE AELXEF REXEEF HENREF
5 AA AAK  Fkm Tl ER/MAK ER/MLAK ER/MCAK ER/ILAK
1999 2677.6 1257.2 9512.4 1.7 1.4 49.5 38.6 4.8 6.1
2000 3161.0 1363.6 10482.1 1.7 1.4 40.8 34.7 4.4 6.2
2001 3710.5 1385.1 11285.8 - 1.3 44 39.4 4.6 6.3
2002 4330.4 1423.2 11810.4 - 1.5 48 43.2 4.8 6.0
2003 5023.8 1456.4 8922.1 - 1.8 42 37.3 4.7 5.2
2004 6060.3 1492.7 12315.5 1.7 2 51.2 45.2 6.1 5.9
2005 6886.3 1538.0 12862.9 1.9 1.9 53.3 46.5 6.8 6.5
2006 7870.3 1581.0 13590.3 1.9 2 46.8 39.8 7 6.4
2007 9006.2 1633.0 14435.5 1.8 2.1 48.8 42.3 6.5 6.4

H:1) B 2000 8, ARV EERRELBTCSHAEIEHE;2) 2006 FHIEKF 2007 LRTHITFEE;3) %
FEAOTERBERTELENHELTAEAD4) FTRRETF 19992007 FLLRTEHRLSF ML S KBRAT AR

F 2 MR ARG T BEATHRMETER, URREEBHEFBREFETRRREGRA.

¥2 Wilcoxon FEHREZX AT
Table 2 The confidence interval estimates of wilcoxon sign rank

wE
H1E EE/ AO/ WM/ SBBK/ AXE/ AXRE/ RELATR/ JUETER/ HEKE/

o5 A AR 77 km ik} fLAK fLAK AR AR

N 9 9 9 6 9 9 9 9 9

fEPAd 5298 1458 11679 1.779 1.676 47.41 40.85 5.6 6.2

BEEE 95.6 95.6 95.6 94.1 95.6 95.6 95.6 95.6 95.6
BEfFXEITHR 3504 1364 10104 1.7 1.4 43.81 37.26 4.6 5.74
BEEREER 7378 1560 13227 1.885 1.975 50.65 44.2 6.57 6.41

M ERFFEH R, AR BEL T HENZEZFTREBMH &, TEAAES BHEFREEXE, 2
AR T AREEZBUERRBEBERROESEE. B

2 AREFEEFKRKETMNAE

MAREEF/RENHR, FEUARATBELREEREHEANKE. CEESTHBEOHE R,
HRMFFEES. ATFHREE— R THUETHRE T XER T A EK R 6E, 7T LR EH
WE MG LAT R RAER R E R, AR TEERREM PN H R RO HREERNRENEFHN

MBHERRERERHRFAHERRY. R, EOHABERROEZEM. Bk, AARY %
BEEFREL, FAERYMX—FREHOHXER, FREMFHR LB ERRORHTER.

BT BHRROEETRORRRYE, BRI BRI FERTRETE . B, 2308
Ef AR RIENIE.
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2.1 BMHBKAREE

BUERRARFTEFTEQEEAFEMRE AT L. BB, BEF % WK E B IH % (linear
regression ) - 2 ¥ #5 # B (linear trend model) FI3¥ & il £85I (growth curve model) % 7 %, &l it & &
HERMHEXE, UBEXETRGRFMHETY. EEEENR, KA FENBRITEHZEFE
AR, FF BRI R TR ER, (U

BREAG TG E R Z N A F LR R M 30 F 1% (moving average), 1R B8 AL 3h £33
B (weighted moving average) 15 # % 3l W38 2 (exponential moving averages) 3. 2R, ¥ 3h V1349 —4
BERBRAEMMARIBRTITERRNERYE, B TREBR/MITRFETETT, K450
HFEEREDLE.

XE(1R#—#RETEHEE % 31 F 39 (autoregressive integrated moving average, ity ARIMA) 7
% BH BB BIEFBME, AT A EMEEEIETESIABEA S, ATTAKY BT HR
ARG A E. /0 ARIMA MY R, B 15 3 T 18 (signal exponential smoothing) . X5 ¥ F &
(double exponential smoothing) X 7] % ZZEH A FHY winters 77 (winters method) S&5 8 ZHEH.

B F Winters FEHRHREVES, MERBTFRENTT BERNERFEES. Bit, 308
ENRTE, HEUNBECFREFETRERYERMPHEREE.

2.2 FlfEitHmMERRSE

XERBFHAIRZ(AE) AR RERBE, LiZERD, HARMMHAHERE. AERREE
W

AE=1/N Y le| e=X,-S5, (1)
KPRE ¢, HEMEFFIFRBMES, SEREX, 2.

3 AREFEETREERMFREIDGIT

EERBRBBN BHEFTRMG & F—F, RET LT, 4508 8-, YT EFEFIRBRE
H,HWHN M ARFETRBENEHFE. YREGITOHERER, MATASFREEH KBS, R
Z ERBTRE; SR, EH ARIMA REZ R B 7k, X E B REBHEHMFEHBEE.

—RTE, BETEBIOEIBRERN ZRAERAN, ERINETHIEEFELER. DEH TR
W, - ERMEEER &, YWAFTERIBE MR, AEREE-RFEHEITER. £
K ARIMA R 7S 22 [/ B 7 Sk 47 B 5%

ARIMA REZETM T ER—FHETHEERMBTM % ETX-—UZRTFREZE, R4 L
AHEERPMEH YRS, A RESERMSTTLELT REWTERZESNHEA. B, ERT
WA EENEHEERLEH T FE, ARIMARSZRTM AR HET S RZERBETHEELR. &0
KA, 5 RIRAEER T BEFREHES, AR T §EH AP LS.

3.1 BI5¥FiR % (signal exponential smoothing) 55 HAT R

BEW T LB FBA ARIMA(O, 1, DT, ¥ Pl it BKFRESBIRE S 0.5,0.8,0.9.
REFEFEFIBUE R X,, W B HOT 8 FS e R AR R
Y, =X, +(1-0a)Y, -4 (2)
KH, Y, =X, ., Y, HEIERTREHEFIE; « ITEEHO0<<1).
BTG ITERRE 3.
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X3 BREFREZLAXFCSEBREM
Table 3 The transit passenger demand forecast based on the SES method LAWK
- £

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

t AR 1 2 3 4 5 6 7 8 9 10

LR S 49.5 40.80  44.00  48.00  41.98 51.2 53.30 46.82  48.80 —
a=0.5 49.5 45.15  44.58  46.29  44.13  47.67 50.48  48.65 48.73  48.73
a=0.8 49.5 42.54  43.71  47.14  43.01  49.56  52.55 47.97 48.63  48.63
a=0.9 49.5 41.67 43.77 47.58  42.54 50.33  53.00 47.44  48.66  48.66

BERTFRE AT ERER, BANAREEFRUBHTHEBSERREAMERAK, BAGTHE
R« FABENEMAK. RVRERELZFENBIEANTREOMITER. B FBELEFENMERE
B R REMR A RAKT LW — 8. B, YFERNFEES, R LY R 0T 5 A 8 R 6 X
B EEHTEN. B, AT RAER TR ARRLAZEERRUE, RGN AR ISR TR
BRMREPRRPHG 2 ER)NRERSES.

3.2 W TR E (double exponential smoothing) th REFH

WARBCFR T BB BT R B, M RE TR M4, RBMENMETT T X RAKF, Aot T
Eraggk. EXEETFRGTTIRS, EXETEAHL, ARRAKESBREE N &, HEHHS
NEFESE)ESEMN AL S HEFRT &,

WA PCFRIEMEMEE Y ARIMA (0,2,2). ZFHRP, REFRMETRKFRELK «[0.1,0.3,
0.1], Pt EEH A% v[0.1,0.3,0.1). BIEREMREER 0.1~0.3, L4 0.1 HHRABFHEHE.

YHERFRTBARRM TR

Y, =aX,+(1-a)(Y,-1+ T,-y)
{T, =7(Y,~Y,-)+(1-y)T,
X,=Y,1~ Toy
AF Y, Kot e eH BT K BKFEBE; T, KEHE: S FRAMGTES; y BELHNE;
X, JoRtia] ¢ AEROBHE(E; X, HEHIE e RERGILA (.

L ABH S BN REHITEITE, REBE T8 % REEOT RN RS LR SR E KR, Wi E
HELHWEBT ZRMEFFE. B, TIAVRERTFRERFERENREHSMITTE. EH—8,
BRIEKFSENBEEDBHRERE, B3 9 MRS, FESHEBAFHER, UBRKZRTERKS o
NI AR EZETREETRN. 9 HRETHMITERRLE 4.

%4 TERTAZAXEERERALEN
Table 4 The transit passenger demand forecast model based on the DES method

EEERAYRNEEFEKETR, EFXELR)

(3)

fZ AR
RARE

fiiit ¥

a

Y

2008

2009

2010

2011

2012

MAPE

MAD  ADSS

0.1
0.1
0.1
0.2
0.2
0.2
0.3
0.3
0.3

0.1
0.2
0.3
0.1
0.2
0.3
0.1
0.2
0.3

50.24(41.76,58.73)
50.23(41.70,59.77)
50.23(41.65, 58.80)
50.27(41.23,59.30)
50.29(41.14,59.44)
50.33(41.06, 59.60)
50.26(40.70,59.83)
50.34(40.58,60.10)
50.45(40.48,60.42)

50.86(42.33,59.39)
50.86(42.15,59.57)
50.85(41.86,59.84)
50.89(41.66,60.11)
50.92(41.58,60.26)
50.98(41.27,60.69)
50.88(40.86,60.90)
50.97(40.74,61.19)
51.10(40.65,61.54)

51.48(42.90,60.06)
51.48(42.57,60.38)
51.47(42.04,60.91)
51.51(42.08,60.93)
51.55(42.00,61.09)
51.63(41.43,61.82)
51.50(40.98,62.02)
51.60(40.87,62.33)
51.75(40.78,62.71)

52.10(43.48,60.72)
52.10(42.99,61.20)
52.10(42.18,62.01)
52.13(42.48,61.77)
52.18(42.42,61.94)
52.27(41.56,62.99)
52.12(41.09,63.18)
52.23(40.95,63.51)
52.39(40.87,63.92)

52.72(44.07,61.39)
52.72(43.39,62.04)
52.72(42.30,63.14)
52.75(42.88,62.62)
52.81(42.81,62,80)
52.92(41.66,64.18)
52.74(41.11,64.36)
52.86(41.00,64.72)
53.04(40.93,65.16)

7.4356
7.4744
7.5133
7.996
8.0045
8.1051
8.3710
8.5341
8.7105

3.4643 14.5137
3.4826 14.7552
3.5012 14.942
3.6882 16.2493
3.7342 16.666
3.7834 17.1110
3.9046 18.0568
3.9839 18.7460
4.0699 19.4908

. 1) EFEHH95%CIH; 2) MAPE H P E S iR%; MAD Y FHMBITEE; ADSS HEHRETFHM, K+ MAD
BRARALXO)HH AE E.
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HE 1§ MAD {EW 3.464, RESETHB/ME. B, TLUNRE 1 FNERFE&H BTN
. BN RAGTHEKT REM &S R0 AE 0.1 EE, REATHERER.
B, HREBDME 1 FIRBRRKS s ARTARFET/TRKBEENHMHIT

2012 S 2 52.72
2011 & 2521
2010 &< 2 51.48

2009 & = 59.86

LA G B ME /LA

E1 k¥ESaLLFHAXREZESHRERNN
Fig.1 The Annual Transit Passenger Demand Forecast in Beijing

WX — TR, 2008—2012 &, AR AREERFRESFSBEENEMRKENH N 2.91%.
1.22%.1.21%.1.19%.1.18%. 12008 FHK B L, MBEXELNN 1.4 AR, Kb S EEHH
IEZ % 0.62 IZAK.

EH— P EEHHREEFD, AR EERFRERMEHEEEARTEEZEIHRIFH L EEE
AARER, b REREERBITALZMRE"BRG, HEBUR T HEM B GEW BUST 7 | S HEUF BUH G | %
BiEMH AT AMRUESHEERE.

4 HXRIE

D) ARTRBEAREETREFHNTEBENMBELIR0.6~1.4 LAR;2) BHENAENAK
HREFAERARAR;3) ZHTHLFHE ANSBFERMARTEFETREZWE /N, BHEA®
FTREAH AL,

ERHARREEEFRBOX—HEHE RAL G EETAZHAGWEXRE R, BRERN
HHEBRIREEREEN. FBE, AFRTERHEARTROIRT, RERBLAXFET/REE I Lk
FHE, B MR & FBOREE R, LR KEERRSBHTH AR HTEEKF. AmARE LR
HETHEBHBARE FLORBY REZAARERNE. LAMBTAREEFLEH . LHFRFTHFA RNV
HH1R.
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Based on the DES Method of The Beijing PTSD Forecast Analysis

CHEN Mei, WANG Guang-tao, LIU Xiao-ming, RONG Jian
(Beijing Key Laboratory of Transportation Engineering, Beijing University of Technology, Beijing 100124, China)

Abstract: Based on the of historical data past nine years, a Double Exponential Smoothing (DES) method is
used to estimate the recent public transport services demand (PTSD) in Beijing and medium-term change
trends, its demand and its relevant characteristics. What we find as follow: 1. In the next five years, the
total demand for dominant transit services average about 5 billion passengers, with an annual average of the
interval of dynamic adaptive service demand increase would inhabit about 60 to 140 million people. 2. The
PTSD showed stickiness obviously which had been highly insensitive to the factors of economic growth, the
changed total resident population and tourism growth. 3. Simply transit price decline can hardly change the
behavior of latent consumer. Therefore, we need a further study of transfer channels for financial subsidies.
On the other hand, we should combine the re-allocation of rights of road in order to improve the consumption
environment of public transport, thereby effectively stimulate the PTSD increas.

Key words: public utilities; demand forecasting; analysis
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