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          

REVEALING AND ANALYZING THE STRUCTURAL CYCLE

The basis of the suggested method of revealing the structural cycle is the following idea: if the measures of resemblance of structures are considered to express the inertial properties of an economic subject (system) and the measures of distinction – reconstructive properties, the general norm of growth (N) of the aggregate, characterizing the considered economic system, can be divided into the conformable components 
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 where 
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- the norm of growth (slump) of an output of a certain economic system(E.S.), for example, of an economic branch;
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- the component of the norm of growth, conditioned by inertia of the structure of an output;
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 - the component, conditioned by the changes of the structure .

Then, the basic concept of structural elasticity of an output is introduced: 
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The parameter E gets typical values, which let us separate the phases of the structural cycle.

Creation of the certain methods of revealing the structural cycle and suggesting the combined analysis of structural displacements and economic growth on the basis of the statistic data is bound up with the necessity of thorough elaboration of a number of new concepts and ratiоs1. Decomposition of the norm of growth is preceded by the metrical and theoretic-informational variants of decomposition of the index of growth. All the calculations were made on the basis of the real statistical data; they let us reveal the specific character of the connection between the process of economic growth and the structural displacements.

1. The indices of the dynamics and the structure of an output.

The main index, on the basis of which all the other evaluations for the analysis of an output are formed, is the index of its physical volume 
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where 
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 – the index;
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 – the quantity of sorts of production;
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- the actual or “final” meaning of the variable 
[image: image12.wmf]i

; 

     
[image: image13.wmf]i

A

- the basic quantity of the 
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The quantities 
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 are measured in generally accepted measures: tons, kilograms, metres, square and cubic metres, pieces, collections and complete sets, etc...
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  - basic prices, i.g., by means of which the quantities 
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 are reduced to the commensurable form. The quantities 
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 may appertain to the basic, reportable or any other period or may be calculated ones;
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where 
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 - the portion of the 
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It is clear that
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Indexial balance (2) admits aggregation. Possible groups of commodities are the n1- aggregated ones, where
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In this case 
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where 
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Let us introduce the portional characteristics of an output at the report period under
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We have an equality
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Really, 
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So, we remark that
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So we have the dependence, which is sought for (4).

As a matter of fact, it is possible to single out the dynamics factor of the output volume - the index I and the factor of changing of an output structure, bound up with the transition from the portions 
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If it is possible to single out the factor of dynamics of the output volume easily, the evaluation of dynamics of the structure needs supplementary analysis, at least on the face of it. 

2. The measures of structural distinction and resemblance.

There is the coefficient of the total structural displacement used to find out the difference among portional structures of the output 
[image: image52.wmf]d

 and 
[image: image53.wmf]P

according to the Russian statistical tradition.
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We can write down the index m differently:
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where G- plurality of such indices i, so that Pi>di.

Now we’ll show equivalence of the formulas (5) and (6). As 
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Consequently (5) takes place.

In statistics there is the measure, contrary to the evaluation of structural changes (5). It is called the coefficient of resemblance2 
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Now it’s necessary to substantiate the interpretation of the measure 
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 as the evaluation of the portional structures of an output and the interpretation of the measure 
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 as the evaluation of their resemblance.

As for the evaluation
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, its properties of metrics (one of the varieties of distance) are considered to be the necessary substantiation of its usage.

The measure 
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 is determined on the single
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It’s quite clear, that if the potential of the structural changes is set by the interval
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, the unrealized level of the structural changes 
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 must be responsible for the resemblance of structures and must be the evaluation of inertionity of the structure of an output. This true in itself discourse has several certain disadvantages.

 So, we can raise a question – does axiomatics of metrics, to which answers the evaluation
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, really adequately reflect the properties of the measures of distinction? Maybe, the measures of distinction possess their own special properties, which are typical only of them? We can say the same towards the evaluation m*- isn’t it possible to enumerate its properties as the measures of distinction and resemblance? The answer to this questions leads to the necessity to formulate the properties of the measures of distinction and resemblance. So, in the work3  there is given enumeration of the axioms for the measures of resemblance of structures d and P:
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It’s quite easy to make sure that the evaluation (7) answers to the suggested axiomatics. This axiomatics in itself is quite suitable for the resemblance measures. Now we can introduce the axiomatics of the distinction measures. 

А2. 
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It is clear, that the evaluation (5) answers to these properties.

             So it gets apparent, that the axioms of distance are surplus by creating the evaluation m.

But more exact axioms А1-В1 and А2-В2 won’t be the most general out of all possible ones under the conditions Б1 and Б2. From the geometrical point of view Б1 and Б2 prove their value: as P is different to d, so d so different to P, and as  P is similar to d , so d is similar to P as geometrical images. But if we choose not a geometrical but another method, some difficulties may arise. So we’ll give an example.

Let us introduce the probability of realization of distribution P under
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, if the distribution d has already taken place. If the output of the ES is considered to be a stochastical object, its structure is expected to be a constantly fluctuating vector. There is essential probability that the structure will turn to the P-kind as to the similar condition under the condition that 
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and the structure of the output is described by the vector d at present. And, on the other hand, if P and d differ essentially, transition from d into P can’t be expected to have significant probability for realization. According to these observations, which are heuristic in essence, we can take the quantity 
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 for the measure of resemblance of the portional structures P and d. But in this case we can’t affirm that 
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 and, consequently, the axiom Б1 does not fulfill. So, if we escape from geometrical analogies, it’s necessary to use more general method for determination of the measures of resemblance and distinction. We are in need of more feeble axiomatics, which does not contradict the systems А1-В1 and А2-В2. This idea must be analyzed in detail.

Let us consider the output of the ES to be a stochastical object in the following sense. We take the quantity di for the probability of that fact, that an arbitrary item of the total output is the item of the i-component of the output of the system.

Let us introduce mathematical waiting of the total output under the quantity


[image: image100.wmf]i

n

i

i

q

A

×

å

=

1

.

We determine mathematical waiting of the i-component of the output as
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             It is clear, that in this case the following ratio is fulfilled 
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that coordinates with the understanding of the vector d=(d1, d2,…, dn) as the portional structure of the output.

Let us introduce
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We introduce the event, consisting in fact, that by collecting probabilities d= (d1, d2,…, dn) the ES realizes the composition 
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 means that the i-component of the output gets the meaning 
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According to the concept
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where 
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- a sign of logical multiplication.

Also the following identity fulfills
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where 
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- the probability of the conformable event;
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Under the condition that  
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Consequently,
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Let us turn to the following writing
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Now we will evaluate the realization of the event 
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by the upper verge of the product
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In the work4 it is shown that this upper verge can be written down as
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After logarithmating (10), we get the expression
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 evaluates the informational uncertainty, bound up with the realization of the structure of the output С under the probabilities 
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If the structure of the vector of probabilities is known to have changed from the 
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-vector to the P=(P1, P2 ,…,Pn), we get the informational evaluation of the event, which has already taken place(12)
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The evaluation
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 is the measure of information of the considered event – the structural displacement from d-structure to the P-structure. So it can be considered to be the indirect measure of structural changes which have taken place in the output of the ES. 

The following identity fulfills.
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Let us divide both left and right parts of the expression (13) by
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After that in (13) instead of 
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i.g. the index of increase of the output of the ES.

Let us prove that
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Out of 
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That really proves correctness of the expression (14).

Let us introduce the following indications
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K is considered to be the normalized measure of the structural displacement, аnd K* is the evaluation of resemblance of the structures P and d.

The evaluation of resemblance K* answers to the axiomatics

                                               А3. 
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The system of conditions А3-В3 is more general in comparison with the axiomatics А1-В1. On the other hand the conditions А3-В3 don’t contradict the conditions А1-В1. Moreover, it’s possible to create the measure of resemblance, answering to the axioms А1-В1 on the basis of the evaluation
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.  For example, the following expression will be such a measure.
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The evaluation
[image: image164.wmf]K

answers to the following system of axioms

                                                А4. 
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On the basis of the evaluation 
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we can create the measure of distinction, coordinated with the conditions А2-В2  this way:
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Probably, the system of axioms of resemblance А3-В3 and distinctionА4-В4 are the most general and the feeblest out of the possible ones. The conducted analysis of the informational measures of structural resemblance and structural distinction is important not in itself, but in context of the main problem of this work, determinated in the title of the article.

3. Decomposition of the norm of growth. 

Decomposition of the norm of growth is proceeded by decomposition of the index of growth.

3.1. Metrical variant of decomposition of the index of growth.

The method of approach towards decomposition of the index of growth, mentioned in the heading of the paragraph 3.1., is based on determination of the three effects, which are typical of dynamics of the output. 

The first effect displays itself in changing of the scale of the output. Its measure is the index
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The second effect can be named the effect of forcing out. The essence of the effect is the following. If there is a structural displacement in the output of the economic system, the portions of some groups of commodities will increase. Their joint portion in the whole output will increase – they will force out other nomenclatural portions or positions of certain branches in the portional structure. The measure of forcing out effect is the sum of conformable accretions, i.g. it is none other than 
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The following effect is the effect of pressing. It concerns the positions, the portions of which have decreased in the portional structure of the output, and is equal to the sum of the conformable decreases.

So we have
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It’s clear, that the effects of forcing out and pressing, having contrary signs are equivalent. These effects characterize according to different aspects one and the same thing – the structural displacement. The absolute quantities of quantitative characteristics of the output and forcing out effects are equal to the measure of the structural displacement.  

Now it is possible to accomplish the following operation.

First of all we will write the formula (2) for the index of changing of the output scale:
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(2)

Let us single out in (2) the portional structure of “final” composition of the output. So we’ll divide and multiply the right part of (2) by I and use the formula (4):
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We’ll:
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We’ll take into account, that
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as 
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 i.g. we’ve grouped the items and singled out the forcing out and pressing effects.

As a result we get
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It is necessary to apprehend the quality 
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as the measure of resemblance of the initial and final structures of the output, reduced to the scale of the index of growth - 
[image: image186.wmf]I

. The apprehension of the measure of resemblance as of the evaluation of inertness of the structure of the output has already been determined.

Correspondingly 
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- is the part of the index of growth, responsible for the structural displacement in the output.
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 evaluates the reconstructive component of the output. So we have decomposition of the increase index into two components – inertional and reconstructive ones. Below the theoretic-informative variant of decomposition of the index of growth is suggested. This method is well-grounded, as the decomposition may be built by several formally different ways.

3.2. The theoretic-informative variant of decomposition of the index of growth

Let us write down an identity
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Let us divide the right and left parts in (19) by 
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After that we have 
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where 
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The indications 
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are specially used as identical ones for the considered cases as the subsequent statements are invariant concerning the concrete measures of structural distinction and resemblance. 

3.3. Transition to decomposition of the norm of growth.

 The growth rate 
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We’ll seek for decomposition of the norm of growth the following way:
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Here 
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- the component of the norm of growth, conditioned by the inertia of the structure of the output, i.g. by the resemblance of the “final” portional structure with respect to the initial one, and  
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- the component, conditioned by the changing of the structure of the output.
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 - the evaluation of the displacement of the initial structure with respect to itself. So 
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As a result,
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The decomposition (21) gets the following form:

где    
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There is an important general conclusion, concerning the scheme of the decomposition of the index of growth and the norm of growth. We mean that if there is some index of the structural changes
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where                                    
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It is necessary to single out the evaluation among other measures of the structural resemblance.
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 is a scalar product of the vector
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- is the sign of Euclid’s norm. There are certain advantages of the evaluation (24) - it lets us sum up the structural displacements of several periods and find out reflective fluctuations of the structure of the output.5

4. The evaluations of structural deviation.

Sometimes there may be such economic situations, when it is practically impossible to match correct prices – commensuratives 
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. This happens in the situations of uncontrollable inflation and unexpected conjuncture. Prices vary greatly under such circumstances, therefore different systems of basic prices lead to really different calculation results. In such cases it is expedient to use the evaluation of structural deviation. 

Let us explain the essence of the evaluations of structural deviation the following way. If all the particular tempos were identical:
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Therefore, we come to the conclusion, that structural displacement is engendered by the inequality of the tempo characteristics
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. So the evaluation of the average dispersion of the quantities 
[image: image249.wmf]i

h

will characterize the importance of the structural changes in the output of the ES. The average dispersion of the quantities 
[image: image250.wmf]i

h

 is evaluated in the case of using the evaluation
[image: image251.wmf]m

 by the following expression


[image: image252.wmf]å

=

-

=

n

i

i

P

n

m

1

*

1

2

1

,
(25)

where
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In the case of using the evaluation 
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The rate of growth 
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 is evaluated by the expression
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We can say that under that method of approach the arising error of calculations does not exceed another one that could have appeared under replacement of one system of basic prices for another one.

The evaluation of resemblance for the formula (25) is the following
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The evaluation of resemblance for (26) is


[image: image259.wmf]K

K

-

=

1

*

.
(29)

It is easy to make sure, that obtained measures answer to the axioms А1-В1 for
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. So, from the formal point of view using of these evaluations is possible.

Формулы разложения индекса и нормы роста и в этом случае такие же, как выведенные выше.

5. The concept of structural elasticity and marking out the phases of structural cycle. 

The expression 
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is called structural elasticity. This name is correct for the following reasons. First of all, both the parameter n1 and the parameter n2 are the quantities of relative accretions, and also in the other cases, when elasticity is calculated. Secondly, these parameters take into consideration displacements of the structure. Both the first and the second circumstances indicate in respect of the used term.

Typical meanings of the parameter of structural elasticity correspond to the phases of the structural cycle. Let us consider these phases and meanings. 

1. Structural elasticity is positive: the growth on the basis of traditional structure of the output is supplemented with the growth of structural displacements, i. g. n1 
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. The corresponding phase of the structural cycle is raising.

 2. If the supporting frame of the economical structure is exposed to the essential transformations, the growth on the traditional basis is being moderated: n1
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0, but the growth on the basis of structural changes intensifies (n2
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) and, so, the general growth takes place: 
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. Such situation characterizes the phase of compensating substitution; i. g. growth at the expense of the component n2 substitutes the slum at the expense of the component n1.

3. Under the cardinal transformation of the structure of the output the slum on its base stops to be compensated by the growth at the expense of a reconstructive component: we have 
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4. On the fourth phase the general slump of production takes place: 
[image: image276.wmf]1

-

<<

E

 and
[image: image277.wmf]0

<<

N

.

Then the slump is being moderated and the compensating influence of the factor of structural transformations gets the bigger meaning. The economic system goes on to the phase 3, and then to the phase 2.

Finally, the new supporting frame of the structure of the output, confirmed by the changes, having supplementing character, is settled. The system returns to the the phase 1, but with reconstructed composition of the output.

Let us try to confirm these suggestions by calculations.

6. Usage of methods of revealing the structural cycle.

The type of structural cycle in the industry of Udmurtia is really interesting. It is presented by the following branches:

1. Electroenergetics.

2. Fuel industry.

3. Ferrous metal industry.

4. Engineering industry and metal-working industry.

5. Timber industry.

6. Light industry.

7. Food industry.

8. Other branches of industry.

We do not give here initial data for calculations as it will complicate the text. The corresponding data, characterizing production in the industry of the Udmurt republic, are given in the work (4).

In the table there are given the results of calculations, conducted under the chain method with the help of the formulas (5); (7); (1).

The table

The structural cycle in the industry of Udmurtia,

                                                    calculated with usage of chain indices. 

Years

Calculated quantities
1988
1989
1990
1991
1992
1993
1994
1995

I, %
101,40
103,00
102,10
98,32
76,44
86,93
78,23
86,16

N, %
1,40
3,00
2,10
-1,68
-23,56
-13,07
-21,77
-13,84

m, %
0,60
0,80
6,20
5,40
4,80
3,10
7,70
7,60

m*, %
99,40
99,20
93,80
94,60
95,20
96,90
92,30
92,40

n1, %
0,79
2,18
-4,20
-7,00
-27,30
-15,80
-27,80
-20,40

n2, %
0,61
0,82
6,30
5,30
3,70
2,70
6,00
6,50

E
1,29
2,65
-0,66
-1,32
-7,38
-5,85
-4,63
-3,14

The phases of cycle
1
1
2
3
4
4
4
4

It is necessary to ascertain, that the phases of the structural cycle, introduced by the method of formal analysis of the index of structural elasticity, are revealed on the empirical material. It mainly concerns the phase of the 2nd compensating substitution, as presence of this phase is the main argument in favour of the fact, that the structural cycle is considered. 
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Рис. The structural cycle in the industry of Udmurt Republic(1988-1995 yy.).

The separated parts of the structural cycle turned out to be unclosed, i.g. they did not   get to the level of the phase 1. This corresponds to the economical realities in development of the industry of Udmurtia. And exactly, the situation is far from the upsurge of production on the basis of the realized structural transformation. 

Revealing the structural cycle is useful in that relation that on the basis of analyzing its phases it it possible to suggest recommendations for economic practice. So, the task, standing before the industry of Udmurtia, consists in the necessity of the forthcoming transition on the 2nd phase of the structural cycle, when the effect of structural changes of the output begins to compensate its decrease on the basis of the traditional composition.

It is possible to suggest various recommendations for achievement such state of things. But it is important that by their realization there is an instrument of following the consequences of their realization – this is the methods of revealing the structural cycle, set forth above.

L. A. Dedov, U. N. Ayssner

Revealing and Analyzing the Structural Cycle.


The article sets forth a theoretically proved method of separating certain phases of the structural cycle and analyzing structural shift and the dynamics of economic growth.


Authentic statistical data collected in one Russia’s region were used to make calculations.

_____________
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