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ABSTRACT .
Shenxi province is a base of coal, heavy and chemical industry in our country,
the transportation of almost alt frughts depends on rallroad, In Shenxi, the
capacity of raitroad transportation is very much timited so that a 1ot of
products are overstocked for ages, and the ratio of ceal transport and other
saterials transport is very irrational, From coordinating the development of
different branches of the national econcmy and rationaliziag industrial
stracture, this paper applies dynamic anatlytic hierarchy process to analyse
and predict freight transport structure of Shanxi in the viewpsint of systems
engineering.

Besed on the statistic data about 30 years, first, several curves are fitted,
which are on the volume of rail freight out of Shanxi and into Shanxi, as well
as the volume of several main freights treasported out. Them, a hierarchy
model is set, each level of which is dynemic, the model shows the relation
between the gross vaiue of industrial and agricultural output of Shanxi and
the volume of rail freight. With this model, we can also predict the weights
of which coal as well as other materials shoutd be possessed in the total
volume of rail freight. ,

I

1. INTRODUCTION

Shanxi province is a base of coal, heevy and chemical industry. It is rich in

.natural resources such as iron, copper, aluminius, especially- coal, It

supplies many provinces and cities with the most of its exp[oxted coal for
industry and daily tife, and some is exported ‘to other countries,

However, because of the Llimitation of its geographical position, there are
hardly air and water transport, so rail transport becomes into a main means of
freight, Besides carrying raw materials, industrial and agricultural products,
it also carrie s-daily necessities for people’s livelihood.

Since 1949 output of coal in Shanxi has increased 40 times more than it was,
but the  capacity of rail transport has only raised § times, then the
transportation becomes into the weakest link in the economical ‘construction
chain, And now, the gap between transportation and production are getting even
greater and greater, on the ane hand, there are & lot-of overstocked coal and
other products to be transported out, on the other hend , there are a. 1ot of
rav materials and daily necessities to be transported in, Not only does
this stow down the development of production, but aiso restricts the raise of
people’s living standerd.

In recent years, & policy of giving priority to coal transport has been made,

.more coal is transported, but further overstocking of cther materials: is

caused. This irrational ratio between coal and sther materials has made the
production suffer heavy losses, and exceried a' tremendous influence on people’s
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daity tife.

From the viewpoint of systems engineering, we should give consideration to both
the development of coal and others, as wetl as the improvement of people’ s
tlvelikood, We must soberly know that every branch of nationzl economy is
retlative and restrict each-other, in order to speed up the dcv’eiqpncnl of our
national economy, a rational production structuras must be established,

It 1is hardly possible for us to change this tense situation of Shanxi’s ralt
transport in a short period of time, so a long-term plan sbout freight
transport especially a.proper proportion between coal and other materials
transport should be made, To develop rural economy, every district witl
devetop Industry and sideting production based on its own advantages,
transportation is of great importance, For example,some materials such =as
gypsum, sods, chemlcal fertilizer and cement are of more benefit to the
economy than coal, the transport of these raw materials and products wilt
directly Influence the economical benefit of Shanxi, )

This paper applies dynamic analytic hierarchy process to study the relation
between the gross value of industrial and agricuitural output and the volume

of rail freight transport within this ceatury, end to predict the weight of
‘coal transporf in total volume of freight transport out of Shanxi,

2.DYNANIC PRIGRITIES
Analytlc Hierarchy Process is a simpte and practical scientific method. It is
efficient in describing and analysing engineering, society and economy systems
qualitatively and quantitatively. When a described system varies in properties
with tims, that is, in AHP, the judgement matrixes and their elements are
elther partly or completely the functions of time t. We have to use dynemic
analytic hierarchy process to give the system an cverall description.
Saaty has proved that dynamic judgement matrix is ,

AC) HCE) = Aau(t) WD ()]

ACE) = (§i3(8)dnxa
and has already got the analytic sclutions of dynamic priorities whean =3, 4, [3]

X; Sht;ho put forward to another mew dynamic priority model [4],
that is ,

ACt) = MCt)Y A N(t) @
where Ay = ACtgdaxn is initial, judgement matrix.
N(t) = diag (a(t) ) Influence multiplier matrix,
Nty =1

The eigeavector of ACt) corresponding to the laxgest. eigenvalne Ams. i$

Wty = Nty W (0]
in whick Wy Is the eigeavector of Aj for A e
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test of ACt) and the basic steps of AHP are sdtill

The consistency suitable
here.
(o]
3, THE DYNAMIC PRIGRITIES OF THE COAL AND;OTHER NAIN NATERIALS IN RAIL FREIGHT
TRANSPORT OUT OF SHANXI <
The development of coal industry of Shanxi is concerned with the development
of our energy resource and national economy. With the building of rail ia
Shanxi, the volume of coal transport witl be certainly on the increase, But
at the same time, we should take account of the coordinate development of all
branches in whole economy and the requirement of people’s livelihood, end keep
the voluse of coal and other materials transport remaining a proper proportion.
This is & complicated dynamic systen, therefore we can analyse and predict it
with dynamic mnalytic hierarchy process.
First, set up a hierarchy mode! with four levels A,B,C,D (shown =s fig, 1D.
In Fig, 1, each level of A,B,C,D is dynamic.
(o
level groes value of industrial and
A agricultural output
. B /\ B2
level amount of freights amount of freights
B tronsported out Shanxi ‘transported into Shanxi
level
c coal Cy others | C,
1o}
level ’ .} ore buildin fcultural
D é:‘:? products aaterisle| ag;rgguc‘t’;a others
by P2 Dy Py D5
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M) = diag ¢ mC1), 28C1 )

in which .
a(t) = I - 0,0181t + 0.008750"
m(1) = 1 + 0.1525¢ + 0.00241" .
so,
WasCt) = MxCt) Wy i
) acty) \o.2 121951
Bi-tC,
1 5
A = (
175 1
0.81333 Asax = 2
¥, = ( R=0
0.1667
He(t) = diag ¢ (L), m(t) )
in which
m(t) = 1 - 0.0145t + 0.06781
2ty = 1 - 0.0277t + 0.0063¢°
so,

0.
8.
| T4)] 0.8333
Wectt) =
=)/ \ 0.1667 4, = 1951

‘overatl priority A-B;-C,

0.8333 m(t) 0 . 8= (t)
WacCt) = I/A‘(
B.1567 mn(t) 0 0.2mCt)

A, = 0.8333 »(t) + 8.1667.mC1)
The infiuence weights of coal transport-on the gross value is shown as Fig. 2.
And the ratio between coal transport and other asteriats in’ the total volume
of freight tranaport out of Shanxi is shown as Fig. 3.

Besides coat, the transportation of iron and steel, ore products, buitlding
materials, agricultural products and others is also very important.

Cz-D,

1 173 1.2 2 14
3 1 322 5§ 23
Ay = 2 273 1 4 172
12 15 14 1 17
L] 32 2 7 1
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0.0967

0.2731

L 0.1933
. 0.0515

0.3854

Au = 5-099“1
@R = 0.000%18 (1 = 1916

o)

in floence multiplier-matrix 1»
Fyre
B()
e = T e))
t 745}
n(t)
1n which )
() = 1 + 0,554t
(L) =1+ 0.1711¢
o) =1
={8) = 1 + 0.9154t
a(t) =1+ 0,23301

the weights matrix,

Voot = MK W, = W)™
¥hen to = 1976, we will get

8’(1) = 1 + D.0§83¢ + 0.0014¢°
27(t) = 1 + 0.0677 + 0.0015¢°

{1 6,5
A= !
1/6:5 1
o s
0.1333;

Ao = 8 R=1

0.3667m,7C1)
W = :
L 1333m7 (1), C t, = 1976)

Dp= 0866w/ C1) + 0133307 (L)

B-C,

o))

the overatt priorily B-G-D,
W) = LA, Nex(t) - 1/A] 0.1323m7C 1)

. 5.
. A= T W =)
o s il
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The infleeace weights of iroa and stesl, ore products, buliding wmateriats
agriculteral products and others except coal ia the totat volume of freight
tranaport out of Shanxi ls shown as Fig. 4.

4. CONCLUSION

According to the results, although the volume of coal transport will
continuously iacrease with the building of railread, its weight in total
voluze of freight transport should remain §6.5 perceat. So that wa can make
all branches devetop balancedly. They also show that coal transport is of
. great importance to the rational economy of Shanxi Province.

Certaintly, if our energy policy or the requirement for coal of other provinces
varies, the weight predicted will vary too . atthough the rail transpert of
Shanxi has been =much developed for many years, yet there are a Lot of
materials overstocked, It is impossible to expect a great change in a short
tine,
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Fig.2 The weight of coal in tne gross value
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Fig.4 'The weighis of five kinds of materials
in the volume of freight transport out




