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AN APPLICATION OF AHP IN THE TRAFFIC PLANNING
Be Xiancl Liu Haihna

ABSTRACT

1t’s always difficuit to determine a feasible traffic structure in triffic
planning. On the basis of the ‘Traffic Behaviour Theory’, this problem has
solved by AHP,It’s considered that the traffic structures depend on the
traffic behavicurs of milllons of passengers and cargo-owners and the support
capabitities of a government ¥ith invsstigation data of 0-D flow, an optimat
ording for the traffic structure, correspond to tour (or transportatlion)
distance D and nationat income per capita R, be delsrmined by AHP,As a part
of Natlonal Trafflc Planning approved by the Ministry of Communicetions, the
mothod presented in this paper is provided with feasibility,

It Is necessary for a feasible traffic planning to take account of not oaly
the demands of passengers and cargo-owners on traffic but also the support
capabllities of a government, On the basis of the ‘Traffic Behaviour Theory’,
an optimal structare of traffic, correspond to various income lovels and
various traffic manners in planning terms, Is determined by AHP In this paper,

1.Az Optimat Structure of Triffic Nanners

Accordlng to the basic views of the ‘Traffic Behaviour Theary’, the choices
of traffic manners depends on individual preferences as well as ‘Income levasls
of mitlions of passengers and cargo-ownsrs.The trafflc policymakers must pey
attention to these prefersnces. Genorally speaking, the traffic behaviours of
the passengers are affected by many factors, such as income, tour dlsiances,
tour purposes, ages, saxes, etc, In which the former two are the main ones.
With investlgation data of 0-D flow, an optimal structure of traffic manners
be shown as Fig 1.

We divide the tour distances D Into m sectors. Lut By (i=],--,m) Is tour
distances for the ith sector, A; (1=1,«-,m) is an optimal traffic

-menner for the 1th sector. The proportions of passenger capaclty d; (i=],--,n)

are obtained by the investigation data of dynamic 0-D [lew.

Ye have
T Midi=l.
So {d;l1i=1, - ,m} 1s slngle ordering for second level .
Furtherly, tut the planning period be | to n, Ky (i=1,++,n) Is national incoms
per capita for ith year in planning period, and 1 (}=1,+-,n) is, corresponding
to B, (iz},-+,m) . ths proportions of tolsl passsngsr capacity for } th ysar, ¥Wa
'
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thqs.f {rjlj=1,++,n} Is totat ording for third tevel.
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Flg 1. An Optimal Structure of Traffic Manners

-

As for the passengers (D;,R)) , they usuxily choose traffic manner step by step,
they give welghts for lechalcal characteristics of the manner, such as econoamy,
rapidness, convenience, comfort, safely be shows on fourth tsvel, thes, the
single ording for fourth tevel and totat ording for third fourth Llevel are
determined, Finally, according to technical characteristics of manners, the
single ordlng for "f1fth tlevel and tolal ording for’ fourth fifth levet are
chtained by AHP, whose structural matrixes be goiten from the lavestigation
dita of dynamic 0-D flow. )
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‘3. Quantitatlye Description of the Pollcy Leading.

The optlnat cholcas of traffic manners with the opinions of Traffic Behaviour
.Theory Is discussed above,As we know, the demands of passengers ars taken Inta
account ‘mors thaa’lhg feasibitity ln choosing of traffic manners. Thus, it is
a offogtual ¥y to got a balance betwoen demand wnd supply of traffic that the
behavlour be"lead by means of 1he potlcles such as price policy. Follawlng, a

_quanlltif}gi’!nglygi; for tiafflic poticy leading witl be discussed, .
Lut\{tyﬁgsiéggih ecoaony of the manner, X; reprosents rapidness, X; represents
eod%?i!§ﬁ€i[<zi‘fi??aith!s coafor!, Xs reprosenis safely. As shown above,

thers ig & welght Vector and sn ordlng for each (D, R;) (izl,»,m, J=I,,n),
correspond to the ith sector and nationat Incoms per capita for the.]th yoar,
As soon a3 welght ysctor for fourth level be changed in Fig 1, & new veight
vector and & new ording for fifth tevei will bs gotten, Atl above represent

main vie¥s of pollcy ieading.

A The Figforcﬁzg 32131103 with Priority. )
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Two kinds of traffic manner are presumed, whose technical characteristic vector
are X and Y, respectively

X1 i
() ()
X3 ¥3

The preference retation is witten as XY, which means that the passenger
prefer X - to Y. The symhol X=Y means the passenger think manner X as good s Y,

If there Is a ording for X and a ording for Y, lut X Dx:19x3, and yRy:Dvy3,
then certalinly,

M If x>y1, then XDY.
@ 1f x1=y1, xz>y2, then X@Y.
@) I xy=y1, x2=y2, X3>ys, then XY,

B. Narglnal Rate of Substituted,
The technicel characteristics of trafflc xy, X, x3 can be substituted sach

other, in which x;:%- represents economic characteristic, u is average prices

of tickets, It Is » way to lead the transforming of traffic behaviours by

changlng valune of u, For example, 2 lot of passengers In (D;,R;) prefer X to
Y. If poticymaker want to transform a part of passengers from X to Y, they can

success by reising uy properly and so that u,>uy or us=uy.

If rsducing Ax| can be reptenished by Increassing Axx (k=2,3), then

- %2:*, (k=2,3)

For simptity, %, (k=2,3) is used ns marginal rate of substitution, the

negative symbol can be moved away,The marginal rate of substitution usually s
not-constanl, even may be a non~tinear function, but generally is funciion

vhose indspondent varisble are Dy, Rj, end ux. Laut

“ixL’-‘t ¢Di, Ry, ux) (k=2,3; I=1,--,m; j=i,e-,n) .
Avug

The fux (D4, R;, uy) is calted marginal function of substitution, which have to
be gotten through iavestlgation,

For Y, technical characteristic vector of the other traffic manner, kas the
marginal funcilon of substitution simitarty,

Aot D Rip w0, (ks 5 Bl my 1ol eu0)
14

Ia tinlt c:,ic. there s

dx
—zfy (Di, Rj, uy)
duy
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2D, Ry owy) .

du,
so )
x= § :3'6.' M (Di, Rj, ux) du
a
Y= § :;. * fe (Di, R;, uy) duy.
C., The Poticy Leading.
Lut
a
x=x|+)33-zf::' e (s, R; ue) due.
=;'»zi.zf2:'“"n (i, Ry, ua) dus,
]
1
573-‘-‘;—-—*22.31‘:;m"h (Di, Ry, ux) duy.
are value of synthetic substitution.
1f 6.6y, then XOY. .
If G.zG,, then X&Y. (%]

The traffic policy leading may be reatized with the value of synthstlc
substitution. For instance, 1if Ge>Gy, white Gyx=Gy is what the government Liks,
Gy=Gy can be obtained by means of reising u., or reducing uy,, or both, which
the additions u. and u, may be controled by the government.

As a parl of the National Traffic Planning approved by the Ministry of
Communications, the method presented la this paper is provided with feasibitity.
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