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This paper introduces an effective Model, which is the 

combination of the methods of S.D.-I!0/0 <input-occupancy­

output> in studying the improvement of regional lndustrtial 

structure and the problems in economic development. 

1. The Main Goal of Studying the Improvement of Regional 

Industrial Structure and the Problems in Economic Development 

and the Selection of Studying Methods: 

The Main Goal of studying the improvement ~f 

industrial structure and the problems in 

development:(l) To study the evolution trend 

regional 

economic 

of the 

industrial structure; C2) To seek for the improvement projent 

for the rational readjustment of industrial structure by 

taking the realization of the aim of economic development- to 

raise the people's li~ing standard as the purpose due to the 

sustained, stable and coordinating development of eco~omy and 

by taking the basic balance of total supply and total demand 

and the rational allocation of resources as the criteria; <3> 

to study the rational proportiopate relationships among the 

indusrtial departments and to study their investment 

proportions and their corresponding speeds of deve!op~ent; 
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and (4) To study and to formulate the necessary industrial 

policies. 

As the problems to be studied are a large complicated non-

linear system of time lag, it is necessary not only to study 

the turrent· trends and aims of the economic development but 

also to study those of future. The methods which are static 

and difficult to deal .... 'ith the dynamic feedback problems of 

time lag and which cannot be used to make medium- and long-

term forecasts are not to be chosen. The methods chosen must 

be able not only to reflect the interrelationship between the 

industries but to deal with the large and complicated non-

linear system of dynamic feedback of time lag as well. 

Through demonstration of various aspects, we have studied and 

developed the S.D.-Input-occupance-output Model. 

2. The Principle and the Structure of the ~odel: 

2.1 The Principle of the Model: 

The method of Input-Output is an effective method to study 

the relationship of quantitative inter-dependence between 

input and output in the economic activities. It can reflect 

clearly the economic activities and various quantitative 

relationships bet~een the industrial constructures on the 

cross section. This is an important means to be used for 

synthetic balance. The method of Lnput-occupancy-output is to 

add the occupancy to the traditional method of input-output 

so that the real situation of production can be reflected 

more objectively. This is because that Wassily Leontief, an 

American economist, has put forward that the actual meaning 

' of input in the input-output analysis is the consumption of 

various factors in the course of economic activities. This 
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can be shown by the vertical direction of the input-output 

tables, which are compiled. by various countries today. The 

contents in' the input direction are shown as follows: 

EXij+Dj+Vj+Mj=Xj 

In this formula, Xij denotes the intermediate input in the 

course of production, i.e, raw material,energy,etc. 

Dj denotes the depreci~tion of fixed assets, i . e, the 

transfer value of the consumed fixed assets . 

Vj denotes the payment for labor in the course of production.· 

~lj denotes the net income, i.e, the taxes and profit paid. 

As the occupancy of labor and fixed assents is not shown 

in the present input-output table, a false impression will be 

fo1·med that. the total output vector.X,¥.•ill be obtained if 

only the total ultimate demand vector, Y, is determinde;i.e. 

X=< I-A)"' Y. In fact, even after the value of Y is determinde, 

the value fJf X will not be obtained if the quantity of 

present occupancies of fixed assets, natural resources and 

labor cannot be guaranteed, because, in the actual course of 

p 1· o d u c t i o n , a lot of resources,such as:fixed assets, 

land, labor, '=tc., have to be consumed besides the consumption 

of the me.:t::s of production. That is to say, in o1·der to 

obtain the e;Jtput, not only must the consumption be required, 

but origin::.! input-output table is expanded to input-

occupancy-ou~put table, the real situation of prodution will 

be reflected more precisely, and the quantitative relation-

ship of i~ter-dependence of consumption and occupancy 

analyzed an~ studied by using the input-occupancy-output 

table is mor~ comprehensive and more reliable. However, the 

quantitative relationship of interdependece reflected by the 
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ThP. lnput-Occupnncy-Qutput Tab!" (I) 
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Labor Medium 
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input-occupancy-output table is just a cross section of the 

economic course. 

The input-output table is generally applied to setting 

up the input-output model by means of the linear algebra. In 

this mode 1 , the production function is considered to be 

linear; the pre-requisites are that the input is directly 

proportional to the output and both the consumption 

coefficient and the occupancy coefficient are constant. The 

problen of technical changes and a ser· i es of. dynamic 

problems, such as: time 1 ag, etc. in input-output have not 

been really saved. 

The S.D. method is developed on the basis of the 

theories of system, control and information. Its foundation 
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is the theory of feedback control. Its means is the technique 

problems of high range,non-linearity, structural function in 

the complicated time lag system of the multipulated feedback, 

and the dynamic behavior. It will give play to its unique 

strong points, especially ~hen it is applied to studying and 

planning the future behavior and the corresponding long-term 

strategic decision of the complicated social system. however, 

when it is applied to studying the problems of industrial 

structure and when the industrial departments are divided 

more elaborately, it is difficult to grasp accurately the 

interrelationship between the industrial departments, thus 

leading to the more serious error to the results of model­

ling; while it is the strong points of input-occupancy-output 

table that the interrelationship between the industries and 

their relationship of occupancy can be reflected accurately. 

Therefore,when the metho~s of S.D.and input-occupancy-output 

are organically combined,each of the two methods will play 

its own role and they will complement each other. It will not 

only reflect the in~errelationship between the industries and 

their occupancy accurately, but will deal with the problems 

of high range, non-linearity, time lag of multipulated fee-

dack reasonably as well. It will also make the experiment on 

the policy project and realize the. dynamic modelling easily. 

This combined model has its unique strong points in studying 

the problem of rationalization of industrial structure and of 

economic development. 

2.2. The Basic Structure of the Model: 

The model is to divide the national economy in Xinjiang 

province, which accounts for one-sixth of the whole area of 
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china, into 59 departments; the secondary industry into 39 

departments; the third industry into 15 departments. The 

balance formula of input-output objects in certain industrial 

departments can be shown as: 

X i = W i + D i + E i ... ~~ : 

In the formula, Xi denotes. the total output of the industrial 

d e p a !' t me n t ' i · ; 

Wi denotes the intermediate demand of the 

output of the department · i ·; 

Di denctes the ultimate demand for the output 

of the department 'i '; 

Ei denotes the output for the export demand 

of the department 'i ·; 

~!i denl)tes the inport demand of the same sor-t 

of output in the department • i ·. 

In the model, each industrial department is divided into 

intermediate demand, accumulation, consumption, allotment of 

output outside the locality Cincluding export>, allotment of 

output inside the locality <including Import}.all the depart-

ments are in the state of dynamic change. 

(1} intermediate demand: it is decided by the output of 

various industrial departments through the index of direct 

consumption. When th~re are several industrial departments, 

the intermediate demand of a certain industrial department 

from other industrial departments may be shown as: 
n 

Wi=L;aijXj 
j = 1 

j=l,2, .. ·,n. 

aij is the direct consumption index of 'j' 

industrial departments in industry 'i'. 
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C2) Accumulation: It can be divided into fixed asset accumul­

ation and circulating fund hccumulation. 

The fixed asset accumulation of a certain industrial depart­

ment can be expressed as: 

.6. Xic t+6 n=XiC t+6 t >-Xi< t) 

In the formula, 6XiCt+6n is the net amount of production 

increased during the timet to6t; 

XiC.t .. 6t) is the amount of production during 

the time <t -~.Lt); 

X i < t ) i s t he am o u n t o f p 1· o d u c t i o n i n t i me t ; 

i is the industry 'i ·. 

For the sake of realizing Xi (t+.6t), the need of increas­

ing the amount of fixed assets occupied is: 

6KiCt+6t) =6Xict-~o[:;,t)/Ai 

In the formula, A.i is the index of the fixed assets occupied 

for the unit production in tiom Ct +6t). 

For the sake of realizing Xi<t +6t), the depreciation 

charge of the fixed assets in the 'i' industry will be 

expressed as: 
6 Pi ( t + 6 t) =Xi< t) /A. i X Si 

I~ the formula, Si is the depreciation charge of the fixed 

assets in the time < t+6 t), 

which can be expressed as: 

when the rate of utilizing the fixed assets is R, then the 

amount of investment on fixed assets performed will be 

expressed as: 
Ti=6 Zic to~-6 t)/R 

The accumulation of circulating fund: It mainly denotes the 

increase of inventory. 
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( 3) Consumption: It includes the social as well as the 

residential consumptions.The residential consumption will 

also be classified as the farmer's consumption and the others 

cinsumption. The amount of consumption is worked out accord­

ing to the present real level and the consumption level that 

needs to be reached in future. 

(4) Allotment of outpnt outside the locality (Including ex­

f".ntl and allotment of output inside the locality Clncludin,s 

import!: 

The amount of allotments of output both outside and inside 

the locality will greatly influence the development of the 

industry. The great production and the great allotment of 

o u t p u t o u t s i d e t h e .l o c a l i t y w i 1 1 a l way s e m b o d y t h e s t 1· a t e g y 

of certain economic development. In the model, fully satisfy­

ing the demand of the local market is the basic point and 

then, the outward looking economy will gradually be develop-

ed, i.e., to increase the amount of allotment of some outputs 

outside the locality (including export). For the future 

development, the model must be designed in different programs. 

The feedback relationship between various main elements 

in the mode 1 is showm in Fig. 1. 2. There are about 2, 000 

formulae in the model. Due to the limited space, rio more 

examples will be stated. 

3. Analysis on the result of the Model: 

As the model is designed in the way of taking the model 

structure and total amount as a direction, the basic struct-

ure and total amount as a direction, the basic balance 

between the rational allocation of resources as a criterion 

and the interrelationship between industries as an overall 
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fig. J. The SKetch on the Feed-back Relationships Between Varioue 

r.~ain Elements in the S.D.-- Input-Occupancy-Output P.iodel 
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13. Inter·rr.edi<lte Dc:nand on 
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Indust.ry ~o. l 
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Industries 
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Industry No.2 
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1. Amount of I ncrcnent 
2. O:..ttput 
3. Amoun1. of Decrease 
4. Cocersion Coefficients 
5. Depreciation of Fixed Assets 
6. Product of National Incorue 
7. Rate of l\~t Output 

8. Tim<! 
9. Prirr:e Value of Net Input 

10. Amount of !\ationfll Income F.;;,ployed 
11. :"ct Ir.f Jo\\' of NationAl Inco:;;e 
1 2. Cons t::npti on Coefficient 
!3. r rttcr.lleC.i a tc Cunsurr:pti on 
14. /,mount of Allotr;,ent of Output 

Outside tile Locality and Export 

15. Rate of I rtct·ement. 
16. J nventot·y :\cw l y l ncrc:ased · 
17. Reconciliation ~ultiplicr of 

Invent.ory 
18. Difference nctween Production. 

and D<3mr.nd 
19. Total D<:rn;md 

20. Amount of Al J otm<!nt. of Output 
Inside t11e LoealiLy and Import 

21. Rat.c of Increment. 
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22. Fixed Assets Investment 
23. Fixed Assets Accumulation 
24. Amount of Increment 
25. Inventory 
26. Amount of Decrease 
27. Sociol Consumption 
28. Residents' Consumption 
29. Total Consurr.pt.2on 
30. Fu~ction Table 
31. Accur.:ulation of Cttrrent. Assets 

32. Pbpu!at.ion 
33. Per Capita Consurr:ptiou Level 
34. ar:,otmt of J ncrement. 
35. Accumulation of F"i xed Asset.s 

l\'ewly Increased 
36. Amount of Decrease 
37. R::~te of Fixed Assets Available 
38. Accumulation of fixed Assets 

Investment 
39. Ar.,ount of Incr·ement 
40. Accumulation of Fixed Assets 

Investment 
41. Ui f ference 
42. Amount of Decrease 

restriction, the best industrial structure of coordinately 

developed economy with less input, large output is found from 

the modelled programs; the basic pattern for readjusting the 

industrial structure in the year of 2000 in Xinjiang is put 

for"'ard; the basic track for the development if national 

economy in Xinjiang is muddelled. Through the test on the 

pt·actical i ty and the effectiveness of the model, th.e error 

between the main values of parameter for the modelled results 

and the p1·actical values a1·e less than 3~~- The results of the 

study is highly appraised and paid great attention by the 

related authorities of both the nation and Xinjiang Province. 

It is of great practical value, and it provides the basic for 

making nut the log-term development project and the related 

policies. 
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4. Conclusion: 

It is a rather successful try by using the method of 

S.D. integrating with the input-occupancy-output method to 

study the problems of improving the regional industrial 

structure and the problems of ecunomic development, which 

raises the application of S.D. 1pethod to studying the sosial 

economic problems more scientifically and effectively, and 

puts forward an effective model in studying the problems of 

improving the industrial structure and the economic develop-

ment by using the model of S.D. integrating ~ith the input-

occupancy-output method. 

(1) Chen Xi-K2.11g: 
Reference Literature 

The Contemporary Input-output Theory 

and Practice in China , The Chinese 
International Broadcasting Publishing 
House, 1988. 

685 




