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Abstract

There are many factors that affect the subway project cost, which lead to a breakthrough in the
total cost of the project. According to this phenomenon, this paper discusses the main factors
which influence the construction cost. While I am studying, I find that many influencing factors are
subject to the influence of material price, and subway project construction period is generally
longer. In this period, artificial material mechanical price fluctuations will be great. From the an-
gle of qualitative and quantitative, the paper takes the ARIMA model to predict the price of the
main material, and then, the purpose of the initiative and the dynamic control is reached.
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AL 2 P 2957 SRR, TRME T RIS BE 4 AR Lk . (ESLFY BUY I TAEE M BRI R £ 2
e —RAROEARER: =& TRIFETNENIRG ke —RHbraahlin fgme, g HHEen
PRI BT SR T ARKA R B0 AESS B R bz O s B — € O ATRE VAN & 2, T BAAE
NEFFRM T G E S H K.

14, THERmits TREENEERR

Tt T W BOZ SEILE B TR ME B0 £ 2 B, Rt 2 B G N R ORIB BL . FEX MBI B, St Bk
TREEM I EEA LT =A IR ER: 2R T Ir g, OO TR H A 5 8 At
PERIREAT T, ERAS L E A B GR POREE B A%, i E Ak R T AL B, — TR
UH R, TRESA 2Rt 77 Ry gtk £, (HAERE 77 ZTEFEM AL, PG JES AR ANE
(K7, B AR 0 T 2 EERDRE) 4 4%t mT UL S AE g I I TN AR IR A BBk, AEARAN I i 2 Rk, il
E G PG R SN, BRARARML I RRAR[3]; =R TR, RHEAIALHE LIRSy, BIRE 5]
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2. E£F ARIMA #EBh ek T2 EhHE N AT

H AT A% B BT VE T 2 AP @i, MRk, E800, WROHN. SRBER.
I 18] 5 51 Je A 22 W 2% 48, XM TT R BOGIE T Iis SR T IR ZER IR & BURHR T2 1A% 1 5 A2 1k
o, A E R RVEE AL [4]. B R A SO ST, AL TR B AE T 340 i T 7
THI S B B AR SR A A 34 ELRIE T 25 181 80K . H R AR BIL A A% AT ST AR X 52, T I 1) 7 519
MEIERADZ Do ANPGRS —E e BN EAMVE R E TR, XA AT
WG . TP AT B, AR SE 4R BT 1A T 45 2R 5T LE .

2.1. ARIMA =&

AFRCN E ENAF 15 3T 288 (Autoregressive Integrated Moving Average Model, &ic ARIMA), &
HH 17 52 L (Box) A1 /& < i (Jenkins) 1= 70 AEARHIHRE th—3& 44 I [R] FP U ¥ 7 3%, Bt LA PR box-jenkins 452
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MA A1, q NS, d TR P A0 e~ Ra i B i) 2250 8. Bril ARIMA B, 2
Fe e AP AR 8] 7 B Ak A AR (R PP 51, S8 i e IR A B ASO0] e )9 I A A S Bt L 5 222 T Py SO i R 5
EHEAT B P g LA R . ARIMA BRI 5 5 41002 75 AR LA R RV o B 838 4 AN [R], B0 4675 3073
SHEMA). HEEEREAR). AEEFZZFEEFE(ARMA) LL L ARIMA iS4 .

B — AN TR B { X} 1 d IRZE W, = VX R FE I ARMA IR, AR { X, } 0 A EE R 3
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Figure 1. The framework of market material price prediction model
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AN 2 FE AN R ORI T CORIETH TR S BT, Bk 1 FoR.

TRt S P BN EL In(S), BOMEH 12 9 T 15 BR & 1) 57 4 (outlier). 24 log i, X454 N
SRR, SRR HTEREE P . BOSEUE e 2 Bos . B AT AR & T AN b
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oI5 RFE AR Fil, EFATRFEMK IR, DR EI AN, BT R
(Seasonal Adjustment). X %5 (1) 7 ST PR tE A 06 . ERAESE .
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M 2 B BT LT AIAE AR, O T R EBIREAT A R dT . SR ZE 0015 In(s) 7 BT AL,
GRER, BB AIN(S) =In(S) ~In(S),_, » LIt AIREIL P oA EAR TR, R R A
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B2 AX, =a+8X_ + Y BAX  +é& (4)
i=1
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Table 1. 2006-2015 Dalian City round steel market prices (Unit: Yuan)
2 1. 2006~2015 KiEM ERA T AMIE(RLL: TT)

Z

Z
s 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
&
H— 3200 3385 5100 4050 4350 5129.67 4775 4100 3600 2820
Ho 3280 3700 5800 3880 4743.33 5300 4700 4040 3580
F=TE 3380 3836.33 6037.5 4640 4540 5200 4250 4050 3450
S 3375 4450 3950 3948.33 4740 5090 3980 3850 3280
8.8
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Figure2. The timing diagram of Dalian City steel market price
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Figure 3. The timing diagram of two order differential
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Autocorrelation Partial Correlation AC PAC Q-Stat  Prob
kR | Rk | 1 -0.600 -0.600 12.636  0.000
LR L 2 0304 -0.087 15994  0.000
| K 3 -0271 -0.197 18751  0.000
A R 4 0.056 -0.292 18.872  0.001
R | N 5 0.027 -0.114 18.901 0.002
L | 6 -0.140 -0.310 19.725  0.003
L S 7 0296 0.037  23.533  0.001
e L 8 -0268 -0.078 26.793  0.001
. | | 9 0.116 -0265 27.424  0.001
L KL 10 -0.100 -0.199 27915  0.002
*. ] e 11 0.140 -0.027 28.926 0.002
¥ | | 12 -0.117 -0208 29.666  0.003
K] 13 0.060 -0.197 29.872 0.005

N 14 0.044 -0.094 29.989 0.008

\
\
| e 15 -0.032 -0.044  30.056 0.012
\ s 16 0.025 0.002  30.099 0.017

Figure 4. D(In(S),2)auto correlation graph
4. D(In(s),2) BHEXE

M HLIE S AR B A O¢ RECE RO /ME K S SRR AR TR . X, 8 () B AE G R )R . AR
M do A p Al g 250058 1, e BLUER: MA(L). AR(1). ARMA(L L) BRI TR, AHRLT)
S A #%E# ARIMA(0,2,1). ARIMA(1,2,0)» ARIAM(L,2, 1)1,
2) BRI
WA TR ARIAM(L,2, )BT MA(L) 5 S50 |-1.479739| > 1, 3BT, T, %
Rixf ARIMA(L,2,0). ARIMA(0,2, 1) AT RS0, X MERSH b H < 5. 5] 6 ios.
3) MY [k I
tH T ARMA(p,q) 8 (R0 5 il TH 2 AE R BE AR B T & — e 75 (0 ity EghA7 i, DAL, SRAl
THORB A A E R RS, FRZENARE — AR FH. ACH Q Sl BT R ZTI L, QAitESRE
B o (@ —MH0.05)LEL # Q il & W p EHIIKT a, WIFRZEFFHINAMES F5, A A 2.
FifRas mane 7. 1 8 fiow.
4) BRI
R R R FI DR . R {5 0% (Akaike information criterion, iy AIC) 57 FL 2% DUt
Hri%(Schwartz Criterion, fijicy SC). fEILEFE T REMIBIALNT, AIC 5 SC MU/NERGT .
AIC =T In(RSS)+2n
SC=TIn(RSS)+nIn(T)

i, n RS SEN S (p+a+ T REAAAE R BON), T Nnl{E A RIIIME, RSS bk % T 77 Fl(Residual
sum of squares).

TR AR A 2, AR AIC F1 SC HE, #4 ARIMA(0,2,1)fE T- ARIMA(1,2,0), FRATES
ARIMA(0,2,1) A il 5

ARIMA(0,2, 1) B0y«

(6)

(1-B)*In(S)=-0.002604 + (1+0.997341B) )
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Coefficient Std. Error t-Statistic Prob.
Cc -0.002292 0.013359 -0.171612 0.8649
AR(1) -0.603361 0.148302 -4.068470 0.0003
R-squared 0.363371 Mean dependent var -0.002157
Adjusted R-squared 0.341419 S.D. dependent var 0.146949
S.E. of regression 0.119254 Akaike info criterion -1.352783
Sum squared resid 0.412423 Schwarz criterion -1.260268
Log likelihood 22.96814 Hannan-Quinn criter. -1.322625
F-statistic 16.55245 Durbin-Watson stat 2.107954
Prob(F-statistic) 0.000332
Figure 5. ARIMA(1,2,0) model parameters analysis results
[# 5. ARIMA(L, 2,015 RI S 8 AT LE R
Coefficient Std. Error t-Statistic Prob.
Cc -0.002604 0.001512 -1.721665 0.0954
MA(1) -0.997341 0.064985 -15.34727 0.0000
R-squared 0.537412 Mean dependent var -0.000655
Adjusted R-squared 0.521993 S.D. dependent var 0.144809
S.E. of regression 0.100118 Akaike info criterion -1.704466
Sum squared resid 0.300711 Schwarz criterion -1.612857
Log likelihood 29.27145 Hannan-Quinn criter. -1.674100
F-statistic 34.85254 Durbin-Watson stat 2.160068
Prob(F-statistic) 0.000002

Figure 6. ARIMA(1,2,0) model parameters analysis results

[# 6. ARIMA(0,2, )1ERI S T LER

13 0.083 -0.120  9.1109  0.693

Autocorrelation Partial Correlation AC PAC Q-Stat  Prob
e o | 1 -0.057 -0.057 0.1117
L ¥ \ 2 -0.159 -0.163  1.0074 0.316
e | | 3 -0244 -0272 3.1842  0.203
L | [ 4 -0.120 -0214 37339 0292
[ ¥ | 5 -0.038 -0200 3.7918  0.435
[ JEE| | 6 -0.003 -0217  3.7921  0.580
[*¥* | . 7 0251 0.077 6.4747 0.372
L | | 8 -0.180 -0.321 7.9136  0.340
[ — ¥ | 9 -0.047 -0.198  8.0154 0.432
[ ¥ \ 10 0.024 -0.115 8.0444  0.530
.o ¥ | 11 0076 -0.133 8.3388  0.596
FL ] k| | 12 -0.084 -0.310 8.7154  0.648
.o ¥
l

K

[ -

14 0.117 -0.124 99316  0.700
15 -0.021 -0.075  9.9610  0.765
16 -0.000 -0.038  9.9610 0.822

Figure 7. ARIMA(1,2,0) residual test

[ 7. ARIMA(1,2,0) 5% =116
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Autocorrelation Partial Correlation AC PAC Q-Stat Prob
KL I 1 -0.084 -0.084 0.2472
*. L 2 0142 0.136  0.9830 0.321
R R 3 -0308 -0294 4.5439  0.103
L H| \ L 4 -0.156 -0232 54873 0.139
¥ | L 5 -0.124 -0.086 6.1052 0.191
HOL K| \ 6 -0.123 -0218  6.7391  0.241
*. o \ 7 0169 0045 7.9762  0.240
¥ \ R 8 -0.183 -0.287  9.5020 0.219
| R 9 0.040 -0244 9.5784  0.296
HL I 10 -0.066 -0.108  9.7920  0.368
. I 11 0.111 -0.108 10427  0.404
| . L 12 -0.030 -0.264 10476  0.488
. I 13 0.133 -0.085 11.482 0.488
*. e 14 0106 -0.044 12.163 0.514
[ I 15 0.019 -0.085 12.185 0.591
| . 16  0.001 -0.084  12.185  0.665
Figure 8. ARIMA(0,2,1) residual test
[ 8. ARIMA(0,2,1)5% =418
Table 2. AIC and SC values
= 2. AIC 71 SC 1&
TR AIC SC
ARIMA(1,2,0) -1.352783 -1.260268
ARIMA(0,2,1) —1.704466 -1.612857

P HOE U ARIMA(0,2, 1) R FE £ 05 31 5 2419 ARIMA(0,2, 1) R 4 F Al 7«
—0.002604+(1+0.99734lB)gl

S—e (-8 ®)

2.2.4. ARIMA(0,2,1) B T

Eid Bviews BAFHHAT IO, 7E Eviews A PF I X “Dynamic” F1 “Static” , Hi#FH EH R
P 61— 8 BN T IXTR], AT 225 i T 5 #2 R T mal— 2w, Riemm—a, A
HSHEARETE, AT X, BT ma—3, AR “static” 7727 FN,  FiOgh R
N 3 fis.

AR ZEAR N, FEAR Tl 2 TR (R Rk . AR i vl LA HY , 2015 4F 4L $idf i 22 LL 2014
SEMIPL A BRI R T B A
2.3. 1RHCFIRTIN

BT R RV TIO () fRT FR T . 2 A A B AR I X R g R A S e R R
VA PSS R AN TR] , P B0 Vo P T FH 3 2 P 00 % 2 AT YRR o i FH (R R 5T 2 B R B XU R T

1) BIRECHEHE (1 SE)

y, T ERIE S g o E AR

Jo=ay +(1-a)¥.,,0<a<1t=23.-T 9)
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Table 3. Actual forecast data (ARIMA model)
7% 3. LR EIE(ARIMA 15 EY)

I 7] & et SEpR A R WA MRE MSE
2014 HEH =2 3382.85 3450 67.15 1.95%
2014 FE U 3253.61 3280 26.39 0.80% 2.58% 101.68
2015 5 —ZF 3116.40 2820 —296.40 10.50%

He, Vo=ay,, a NFEHET, o/, P, EEENA, 752
t-1
V= ch(l—oz)syt_s (10)
s=0

2) XHRECTE

FF5y B i LA I3 TR 20E X
S,=ay,+(1-a)S_, (11)
D =aS, +(1-a)S., (12)

Hi: 0<a<1, SERBIBECHEERFH, DX Ia8erigrsl.
KU HCF i P
- ak ak a
y-|—+k—(2+l—js-|— —(1+l—jDT _ZST_DT +E(ST—DT)|( (13)

- -

SRR HCT IR BT A, I 28, ~Dr o F1EN (S, - D) TR

T REA R AE .

3) 373 L FH B BN R Bk AT T

N T AR R =R RIS, AEBEAT H8 BT T 0 SR 46 i 81 BEAT R R R 2 1
o KT EEIR R ARIMA BRI T 45 R AT X LL i 4 B

HI7C 4 ATt 3 T I TR PP AR R S A T R 22 e /0 [ ISF 1) P 5103 A T 37 A0 T 77 T £ 82 P
AEIRRILS

3. &g

1) ASCADUAErBAR T 7Rk TARE N S 2, AT XX S 2, Ak TREIH i
MR AT R, ADRE R TREE M PR AR, NBURG . BRI 1RSS5 . T ARIMA ALK
S Y R T (B3040 555 T 2 A T AR O Atk 7 A D B T A A A AR B3t A A, 6 TR U B AR
DISERIATH o

2) WASCHT SR T A R FT AR, ~FEIAAXHRZLE 3%LAR, R A TN LB, {5
B o SR 18] Py SRR AS 25 8 5 i TN AR B AR SR R 3R, iT DB I IR S R T, 3 R At 731
TP ASRELL AR o

3) ASCHIPAT A M 2 MAARAR, O BE 34T 1R B A, 5 T AR
K, FHEXHFHIATENT E 03, @5 ARIMA(p,d,g) (P.D,Q) A, b4k, e A5 B i A 45 — 5 ) A
M, —ITHEME AR BB E, RN BT MA BB, 55— TS AT AL S, BUa s AT

-
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Table 4. Comparison of results of three forecasting methods
4 =TI A R EEE

N Shr

S E y
I A] e
2014.3 3450
2014.4 3280
2015.1 2820

ST U ECT I ARIMA F
ne oy ne wE ®e .
wE o PE Eak ME CE mak ME CE mak
3502.68 -52.68 -1.53% 3368.72 81.28 2.34% 3382.85 67.15 1.95%
3502.68 —222.68 —6.79% 3236.47 43.53 1.33% 3253.61 26.39 0.80%
3502.68 —682.68 —24.21% 3109.42 —289.42 -10.23% 3116.40 -296.40 -10.50%

4) ZIBERAEAE—E AL, EAHI 5 SR T A & A O K 302 — I 3.

IR XTI

e B —ERRIRYE, ANREAIIF R SAFF R R, SBUOMNE TR, RUIL®E EL &
AT 77 VAT ECHE AN AR 78
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