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Abstract

With the development of economy and the increase of living standard, China has paid more atten-
tion on the infrastructure of highway transportation. This paper applies the related data of the
passenger capacity of the highway transportation from 1981 to 2015 to analyze the factors influ-
enced the passenger capacity of the highway transportation. It takes the population, GDP, agricul-
tural GDP and the civil car ownership as the independent variables, and the passenger capacity of
the highway transportation as the dependent variable to establish the multivariate regression
model with MATLAB. At the same time, the rationality of the regress model is also analyzed in this
essay. We have fitted various factors of the multivariate regress model in consideration of the
complexity, verified and improved the multivariate regress model with stepwise regression in or-
der to enhance the scientificity and accuracy of the model. In the final step, the passenger capacity
of the highway transportation from 2011 to 2015 has been calculated by the regress model of un-
ivariate and multivariate, and a comparison has been made between the calculated date and the
actual data which aims to analyze the difference and errors.
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Table 1. Data of highway passenger volume, total population and gross domestic product, gross output value of industry and
agriculture, civil passenger car ownership in 1981-2015

5% 1.1981~2015 EXEAEKEZE. 2AO0. BREZEE. IRILE=E. REASESEREENE

ARG BAO ] P4 2R R VE TR RABERSF
(IN) y (FIN) x () x, (Jig) x TWHECIW) X,
1981 4 261559 100072 4891.56 1635.87 40.57
1982 4 300610 101654 5323.35 1865.3 44.18
1983 4 336965 103008 5962.65 2074.47 4778
1984 4 390336 104357 7208.05 2380.15 56.28
1985 4 476486 105851 9016.04 2506.39 79.45
1986 4 544259 107507 10275.18 2771.75 96.61
1987 4 593682 109300 12058.62 3160.49 111.46
1988 4 650473 111026 15042.82 3666.89 130.38
1989 4 644508 112704 16992.32 4100.58 146.43
1990 4F 648085 114333 18667.82 4954.26 162.19
1991 4F 682681 115823 217815 5146.43 185.24
1992 4 731774 117171 26923.48 5588.02 226.16
1993 4 860719 118517 35333.92 6605.14 285.98
1994 4 953940 119850 48197.86 9169.22 349.74
1995 4 1040810 121121 60793.73 11884.63 417.9
1996 4 1122110 122389 71176.59 13539.75 488.02
1997 4 1204583 123626 78973.03 13852.54 580.56
1998 4F 1257332 124761 84402.28 14241.88 654.83
1999 4F 1269004 125786 89677.05 14106.22 740.23
2000 4 1347392 126743 99214.55 13873.59 853.73
2001 4 1402798 127627 109655.17 14462.79 993.96
2002 4 1475257 128453 120332.69 14931.54 1202.37
2003 4 1464335 129227 135822.76 14870.11 1478.81
2004 4 1624526 129988 159878.34 18138.36 1735.91
2005 4E 1697381 130756 184937.37 19613.37 2132.46
2006 4E 1860487 131448 216314.43 21522.28 2619.57
2007 4 2050680 132129 265810.31 24658.17 3195.99
2008 4E 2682114 132802 314045.43 28044.15 3838.92
2009 4E 2779081 133450 340902.81 30777.48 4845.09
2010 4 3052738 134091 401512.8 36941.11 6124.13
2011 4E 3286220 134735 473104.05 41988.64 7478.37
2012 4E 3557010 135404 519470.1 46940.46 8943.01
2013 4 3853463 136072 590422.4 51497.37 10561.78
2014 4 3908198 136782 643974, 60165.7 14598.11
2015 4 3619097 137462 685505.8 62918.7 16284.45

Ee AREHRE T (PESHEE) . Wind BHH

(=)



P

FEARFEH . ZIugd iR HE B [5].
By — N MM EEN A R, E2E m(m > 0) MEEHLAZ R R X, X, , -, X, MR ZE ¢ B0
Y 5 X, Xy, X, BT EMERR:
Y=L+ BX+ BoXo +ot Xy + € 1)
AR Z e E R AR A, b B, B By, By R BEEI RIS EL, FONEIH RS ¢ Z2WME
NO. FZENG (o>0) MBENLAER: vy FNBIEREE: X, X%, X, BFCARRAL R,
SEF AR (X, X+, X ¥ ) B 0 ZIME (X0, X000 X ¥5 ) (1 =1,2,-,nn > p) REfi & FIRZEHESC R,
Ry
Yo =B+ BXy + BoXey +o0+ BrXn + &
Yo = By + BXor + BoXop +- 4 ByXom + &, @)

Yn ::BO +ﬂlxn1 +ﬂ2Xn2 +"'+ﬂmxnm +é&,

;E\:EF’EI,EZ,---,gn*Engﬂj, H&Si“N(O,O'Z)(i=l,2,---,n), —‘LE;

Y1 Ly X, Xy B &
N T e e W T el P b
.yn 1 Xy X o Xom bn ;gn
YUY P e T R s A [6]:
y=Xxf+¢

Horpy B A s x FONBETHEERE ;s B RRASHE TR S e RARDIIR) n ERENLIE, B E
FHEASL, B5E & ~ N(0,671,)

4.1. HEEEIRE

ATHEAKFERE AL BREMGE. TlAM R RAREREMGEZANLR,
4G A 3 U TT R A [ AR 7]
Y =B+ BX+BoXo + BiX + BiXy + € 3)
15 MATLAB ot AR B Iy FIUEA T % o PR I X, « Tl AP xg o RO AR VL
A x, BATHATREA R RUEGXRS5HENE 2.

Table 2. Coefficients, confidence intervals and statistics of regression models
F2. EARENERY. RYEEXES%iTE

EVEFY 3 EVEEY ¢ [ H R ECE F X (]
B, 576102.7200 [-2530217.7516  3682423.1915]
B ~1.9164 [-32.0219  28.1891]
B, 15.1025 [8.8806  21.3224]
B, 2.4743 [-74.3436  79.2922]
B, 606.9620 [916.5908 —297.3332]

R?=0.9336, F=98.3696, p<0.0001, s’=6.0898x10"
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y =375078 +14.9214x, —590.095x%, (6)

[ FE SR TR AR A & x, AT X,
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Table 3. Coefficients, confidence intervals and statistics of improved regression model
=3 MAEIARBEM AT, AREFEXESHITE

EVEEFA =] U3 R A A ] U3 2 A LA X 1]
B, ~1984102.4262 [-2492522.9698 —1475681.8826]
B, 22.5837 [17.6682  27.4991]
B, 7.3229 [0.9590  13.6868]
B, -3.5319 [-30.3505  23.2866]
B, ~250.4032 [-599.3087  98.5024]

R?=0.9954, F=1137.7580, p<0.0001, s*=1.2130x10°
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Figure 1. Schematic diagram of residual error
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Figure 2. Sketch map of residual error |
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Figure 3. Sketch map of residual error Il
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Figure 4. Sketch map of residual error 111
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Figure 5. Sketch map of residual error IV
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Figure 6. Stepwise regression process |
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Table 4. Five year value of each index
4. ETIRMREERE

G20 NHFIZE(TN) Ay A BB (12 7T) RN (%)
2011 3286220 473104.05 7478.37
2012 3557010 519470.1 8943.01
2013 3853463 590422.4 10561.78
2014 3908198 643974 14598.11
2015 3619097 685505.8 16284.45

Table 5. Compared with the original data values, the fitted value of highway passenger trans-
port volume in recent five years

=5 EAFABRETENSESERIEIL

220 2011 2012 2013 2014 2015
WAEE 3021504 3349073.7 3952553.2 3849074 3630591
JRHUE 3286220 3557010 3853463 3908198 3619097

AEXT 5 22 9.87610 0.06208 0.02506 0.01536 0.00316

AP BME AR . %Pl 2 N0, ZRFARER —MANAZKE, el mag

B ARG BRI,
5. fRUSELE

RN BGUEAR T (A EEPE, N 2011~2015 SRR E P AE PR RE . IR EE TR G A B RS SR 4
B, BT 4.

5.1. & EFTSIESTIES T

KE TR B A AR BVl RATEEVRZERUE W N T7 12 y = 375078 +14.9214%, —590.095x, 1, 13
2011~2015 FFiaE, 4R 5RBAEXSH, Wk 5.

5.2. TMEREYSTH

ZIo KB y = 375078 +14.9214x, —590.095X, FIHL& 8 5 SEFRE AR R Z 8L, 1 B2 A A T
AR IBEEONREH . X2 FABFIRENZ DR A % S EAE BENE, Wk Bu] /i
B SRBR N R o 45 BT R BEIRE 5 A B % 18 B 1 [l AR TR 4 % 5 12 8 [10].
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