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Theoretical basis of the structural cycle phases revealing method is given, as well as the structural cycles and economic growth in Russia is analyzed in the article.  

The specialists in the sphere of economic theory and practice have repeatedly noted that the real upsurge of industrial production in Russia must be based on a large-scale structural manoeuvre. The mechanism of the industrial upsurge is supposed to be the transition of the general decline into the structural crisis with succeeding growth. Thus, it is proposed to realize the specific – structural cycle  in order to recover the economy.  The aim of this article is to give the idea of possible approaches to theoretical and empirical analysis of the processes described.
The quantitative apparatus of the macrostructural analysis of economics is based on the real, apparent and measurable structural effects. First of all, the crowding-out effect should be singled out, which means that in the course of time the cumulative share of some nomenclatural positions in the total composition of the output increases and they crowd out other positions from the composition of the output that have been taken into account.  The corresponding accretion is:
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where 
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 is  the quantity of such indices i, that Wi(1) > Wi(0), Wi(0) is the initial (basic) share of the branch (nomenclatural group) in the total composition of the output; Wi(1)  is its subsequent (practical) share. In the general case they amount to:
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where n – the number of positions taken into consideration. It is clear, that  
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Let us introduce the following conventional signs: 
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– the initial (basic) quantity of the commodity i, given in natural units of commodities (metres, square and cubic metres, litres, kilogrammes, centners and tons, pieces, sets and collections, etc.); 
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 – the initial and practical prices of the commodity i. Let us single out the compression effect. It equals the combined diminution of shares of the positions that do not increase:
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where 
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. Out of the determinations of the magnitude d it is clear, that 
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* - the present text is additionally  edited.
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The coefficient (4) is called the coefficient of the general structural shift. Let us note that the coefficient m meets the properties of metrics in the space 
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 is  some vector of the shares of the item (see [1, p.50]).

Let us analyze the magnitude Wi(1): 
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Let us introduce the following conventional signs:
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 – the nominal rate of growth according to the position i;
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 – the share of the i-kind production in the initial composition of the output;
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 – the price index;
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 – the index of the output change in the prices of the accounting period.

   Thus, the following ratio takes place: 
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If the conventional prices of the accounting period 
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    are to be introduced, i.e. the changes of the level of prices are to be taken into consideration, then 
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where
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Let us consider the set 
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. Let us divide it into three non-crossing subsets. To the first subset G1 we will include the indices i for which Ii  < I. The positions with numbers belonging to G1 are relatively inertional according to dynamics – their growth in general falls behind the growth of the aggregate in question. Inertia is expressed most if Ii =0, i.e. when the component i completely ceases its dynamics. 

The set G2 includes the indices i for which Ii = I. Since (5) takes place, then with 
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 we have Wi(1)= Wi(0) – this means, that the structural shift according to the positions from G2 does not exist. Such a phenomenon can be determined as inertia in the structure change. The set of indices G3 is characterized by the property Ii > I. It can be written as  Ii  = I + ti,  where ti > 0; the summand I provides such growth according to the position i which reproduces the initial share component according to this position. It can be said that it realizes the inertia in the structure change.  It is easily seen that the structural shift according to the positions 
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In consequence of the above said, the sum
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can be called the structural outstripping. This magnitude completely depletes the accretion of the index of the output change, connected with the accretion of shares during transition from the collection W(0)= (W1(0),…, Wn(0)) to the collection W(1) = (W1(1),…, Wn(1)). Let us form the sum
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its summands engender inertia either according to dynamics (with Ii < I) or according to the structure (in other cases). On the whole, N1 is the general component of inertia under the output change.

          Let us consider that there is the decomposition

	I = N1 + N2
	(7)


of the index of growth according to the component of inertia N1 and the component of outstripping  N2. Then N2 = 
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In its turn


[image: image42.wmf](

)

(

)

123123

(0)(0)

(1)(1)(1)(0)

1

iii

iiii

iGGiGiGGiG

WIWI

NIIWWWW

II

ÎÈÎÎÈÎ

æöæö

=+=+--=

ç÷ç÷

ç÷ç÷

èøèø

åååå



[image: image43.wmf](

)

(

)

(1)(1)(0)*

1

1

n

iii

i

iG

IWWWIdId

=

Î

æö

=--=-=

ç÷

èø

åå

%

.

The coefficient 
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 is called the coefficient of resemblance of initial and practical share structures (see. [2, р.189]). It is shown that in this quality it expresses the property of inertia in the output changing [3, p.43].

It is necessary to decompose the norm of growth N = I – 1similarly to how the index of growth has been decomposed. We have 
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. We will figure out the quantity N in the form of equality N = n1+n2. Herewith we will suggest that n1 = N1 – N1H  and n2 = N2 – N2H, where the letter "н"marks the initial magnitudes of the corresponding expressions. Then N1H + N2H  = 1.

Let us write down N1H as 
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. In the values IH  and dH the practical and initial values  qi(1) and qi(0) coincide because they belong to one and the same period. 

So,
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Hence, 
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 or n1 = N1 – 1 and n2 = N2.

Decomposition of the norm of growth takes the form of N = n1 + n2, where  
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  and 
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. Let us note that the structural outstripping always makes a positive contribution in the magnitude of the norm of growth. However, the component connected with the inertia of the output structure can be both positive and negative, which critically influences the common sign of the sum
	N = n1 + n2.
	(8)


This sum has considerable meaning in the analysis of the structural peculiarities of the output dynamics. The decomposition (8) is derived under general preconditions, when the prices of the initial and practical periods were not supposed to be the same. The inconvenience of this approach is that in the index I it is the prices of the current period that are commensurators, and usually for these purposes  the prices of some fixed – basic – period are used. The difference consists in that fact that the current period constantly changes, and the basic one is invariable, which provides significant methodical advantages. So below the approach using the basic prices is proposed. In the case of choosing unified prices pi, where i changes from 1 to n, we get  the following expression for the index of the physical volume of the output:
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Moreover, the following equalities are held true: 
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Herewith, I(p) = 1 and 
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. Further establishment of the decomposition (8) is analogous to the one given above.

The index I can embrace various aggregates in the output. Thus, sometimes I is understood as the index of physical volume of gross value added (GVA) [4, p.199]. But in the case when it is considered expedient to investigate the whole nomenclature of the production manufactured during a certain period, it is necessary to take into consideration not only GVA, but also the intermediate product. Herewith, the repeated calculation appears in the value aggregates. However, issuing from the necessity of analysis of the whole produced nomenclature as well as from that fact that the physical index is investigated, i.e. the physical volume of the output (not the index of the produced value), the elements of repeated calculation are acceptable. Indeed, there is no repeated calculation of nomenclatural positions, which is the main thing while studying the dynamics and the structure of the full composition of the output.

Let us consider connection between the phenomena of outstripping and inertia and the effects of crowding out and compression. Thus, outstripping engenders crowding out of some positions of the output by the others, which leads to renovation of the output. As to inertia, it preconditions compression, decrease in the totality of the shares of certain positions of the output, which expresses the destructive tendency in relation to them. By virtue of the above said, it is worthwhile to analyze the correlation between the value of inertia n1 and the value of outstripping n2. Let us introduce the notion of structural elasticity of the output:
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The denomination "structural elasticity of the output" is correct due the following reason:

а) Е is the quotient of the relative accretions, which is typical exactly of determination of elasticity;

б) Е takes into consideration the structural peculiarities of the output, and this also counts in favour of this determination.

Using the notion and index of structural elasticity of the output, it is possible to suggest the following conception of the structural cycle.
The structural cycle consists of the phases that in the standard situation follow in the given order:

The phase 0. Here Е > 1 (n1 > n2), i.e. the growth is implemented on the basis of the formed composition of the output, and structural shifts have additional nature. This is the phase of supplementary development. 

   The phase 1. Here 
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 and regrouping of the portions within the bounds of the list of industrial positions takes place. This phase can be named the phase of crowding out – under conditions of general growth more relevant industrial positions crowd out the others, which in total also provide increase of the output.

The phase 2. If the basic frame of the structure of the output begins to ruin so that compensating influence of the structural shifts is pronounced and compensates for the loss from destruction of the structure formed earlier, the phase of compensating substitution arises.

 Here n1 < 0 and n2 > 
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 is the absolute value of the magnitude, correspondingly  
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. The phase of compensating substitution at the beginning of the cycle characterizes the stage of unpronounced destruction, when there is yet no lag between it and the structural shift. At the end of the cycle the system accustoms to the factor of structural changes, which also decreases the lag between the destruction of the old and the appearance of the new. Both at the beginning and at the end of the cycle the strength of compensating influence overlaps the destructive component, but due to different reasons. Thus, at the beginning of the cycle this component is rather small, and at the end the contrary effect of the structural changes becomes significant. Formally, both cases look the same and are expressed by the correlation 
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The phase 3. Here takes place the cardinal destruction of the output structure formed earlier. It is not compensated by growth on the basis of the new structure, in particular because of temporary lag, and also due to other reasons, for example, by virtue of scantiness of possibilities of compensating influence of the new structure of the output in relation to the scale of the destruction of the previous structure. In this case Е < –1 and N < 0. We have the phase of non-compensating, partial substitution. 

The phase 4. The general deep decline in the output is typical of it.  Е << –1 and N << 0. This is the phase of essential non-compensating substitution. It is proved empirically that here, as a rule, 
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Then more significant becomes the compensating influence of the factor of the structural changes, at the expense of which the decline eases off. The system passes to the phase 3, and then to the phases 2 and 1. In the end, a new basic frame of the structure of the output is established. It is corroborated by the changes of supplementary nature. The system goes back to the phase 0, but with the reconstructed composition of the output [5, p.39-40].

It is possible to compare the structural cycle suggested above with the classical cycle of economic conjuncture. The following variants are possible:

– the cycle of economic conjuncture is followed by the structural cycle; it becomes difficult to overcome  the cojunctural decline without significant innovations, which causes the change of the composition of the output on the increasing branch;

– the cycle of economic conjuncture arises as a result of the structural cycle (for example, changing of the composition of the output by some firms causes the decline of production in other manufactures);

–  both cycles overlap accompanying each other (it is possible to consider the composition of the cases discussed above as such a variant);

–  the structural cycle develops and ends without causing the traditional decline-upsurge; here the following variants are possible: 0-1-0; 0-1-2-1-0; 1-2-1, etc. (the numbers indicate the phases); probably, it is necessary to take the drift between the zero and the second phases of the structural-dynamical process in the development of economics as the norm, i.e. constantly appearing structural microcycles providing the process of renovation of the output must take place.

While explaining the mechanism of the structural cycle it is necessary to keep in mind the two-leveled character of the processes taking place. If at the level of branches and enlarged nomenclatural groups reciprocating fluctuation of their shares takes place, the output at the level of more detailed assortment changes more cardinally. Thus, motor-car industry has held a separate position in industrial accounts for more than half a century. Herewith, it is only fluctuations of the corresponding shares that are visible from the outside. But the motorcars of the end of the century differ greatly from the motorcars of the first half of the century. That is why behind the reciprocating movement of the branch shares there is the innovational process in the economy, which gives the ground for singling out the structural cycles. 

The pattern of structural dynamics in the industrial complex of the USSR is rather specific. During the last years of existence of the USSR the structural-dynamic process realized in the framework of the zero phase, which confirms the thesis about relatively deep stagnation in the economy (tables 1 and 2, pic. 1, calculated on the basis of the data from [6, p.11, p.16-17]).

Table 1. The specific shares of the branches in the industrial complex of the USSR (in the prices for 1982), %

	Branches and indices
	Years

	
	1980
	1981
	1982
	1983
	1984
	1985
	1986
	1987
	1988

	Fuel-and-power sector
	12.1
	11.9
	11.8
	11.5
	11.4
	11.1
	10.9
	10.8
	10.6

	Machine-bulding complex
	24.3
	25.0
	25.4
	25.8
	26.6
	27.3
	27.9
	28.3
	28.9

	Chemical-wood complex
	10.7
	10.9
	10.9
	10.9
	11.0
	11.0
	11.1
	11.0
	11.0

	Building materials indusry 
	 3.9
	 3.9
	 3.9
	 3.8
	 3.7
	 3.7
	 3.7
	 3.7
	 3.7

	Light industry
	16.2
	16.2
	16.2
	15.6
	15.5
	15.1
	14.8
	14.5
	14.5

	Processing branches
of agroindustrial complex
	15.4
	15.2
	15.6
	15.5
	15.5
	15.1
	15.1
	15.2
	15.0

	Other branches
	17.4
	16.9
	16.2
	16.9
	16.3
	16.7
	16.5
	16.5
	16.3

	The sum
	100
	100
	100
	100
	100
	100
	100
	100
	100

	d 
	-
	0.8
	0.8
	1.1
	0.9
	1.1
	0.7
	0.5
	0.6

	The general rates of growth (decline)

in relation to the previous year
	-
	103
	103
	104.7
	103.6
	104.3
	105
	104
	103.9


Table 2. Calculations according to the data from the table 1, %

	Indices
	Years

	
	1981
	1982
	1983
	1984
	1985
	1986
	1987
	1988

	I
	103.0
	103.0
	104.7
	103.6
	104.3
	105.0
	104.0
	103.9

	N
	3.0
	3.0
	4.7
	3.6
	4.3
	5.0
	4.0
	3.9

	d
	0.8
	0.8
	1.1
	0.9
	1.1
	0.7
	0.5
	0.6

	n1
	2.18
	2.18
	3.55
	2.67
	3.15
	4.26
	3.48 
	3.28

	n2
	0.82
	0.82
	1.15
	0.93
	1.15
	0.74
	0.52
	0.62

	E
	2.64
	2.64
	3.10
	2.87
	2.74
	5.75
	6.70
	5.28


Table 3. The specific shares of branches in the industrial complex of the Russian Federation (in the prices of 1992), %

	Branches
	Years

	
	1988
	1989
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997

	Electro-energetics
	5.0
	4.9
	5.0
	5.5
	6.4
	 7.2
	 7.8
	 7.6
	 7.8
	 7.5

	Fuel industry
	17.0
	16.5
	16.0
	16.3
	18.5
	18.8
	22.7
	23.2
	23.9
	23.5

	Ferrous metallurgy
	8.3
	8.2
	7.9
	7.9
	 8.2
	 8.1
	 8.9
	 9.8
	10.0
	 9.9

	Non-ferrous metallurgy
	10.0
	9.8
	 9.5
	9.4
	 8.6
	 8.4
	10.7
	11.3
	11.3
	11.6

	Machine-building and metal-working
	19.7
	19.9
	20.1
	19.7
	20.5
	20.6
	16.1
	15.0
	14.8
	15.1

	Chemical and oil-chemical industry
	8.7
	8.8
	8.5
	8.7
	 8.3
	 7.8
	 8.1
	 8.8
	 8.4
	 8.4

	Wood, woodworking and pulp and paper industry 
	4.7
	4.7
	4.6
	4.5
	4.8
	4.6
	4.5
	4.6
	3.9
	3.7

	Building materials industry
	3.2
	3.2
	3.1
	3.3
	3.3
	3.2
	2.4
	2.3
	2.0
	1.8

	Light industry
	8.4
	8.4
	8.4
	8.3
	7.1
	6.5
	5.8
	4.1
	3.3
	3.1

	Food industry
	10.2
	10.2
	10.2
	10.0
	10.3
	11.1
	8.7
	8.1
	8.1
	7.8

	Other industrial branches 
	4.8
	 5.4
	6.7
	6.4
	 4.0
	3.7
	4.3
	5.2
	6.5
	7.6

	The sum 
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100

	d 
	-
	0.9
	1.6
	1.2
	 4.8
	2.0
	8.5
	3.7
	2.4
	1.8
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	Pic. 1. The structural dynamics of the industrial complex of the USSR.
	Pic. 2. The structural cycle in the industrial complex of Russia.


    The curve of the structural cycle in the industrial complex of Russia is given at the pic.2. As a rule, while analyzing the dynamics of the macrostructure the chain indices of growth and structural shifts are used, because this approach enables to identify the structural cycle more accurately (see. [3, p.122]).

After the deep decline in 1997, Russia saw transition of the industrial complex to the boundary between the 1-st and 2-nd phases of the structural cycle (see. t. 3 and 4, pic. 2, calculated according to [7, p.162; 8, p.21]). The reciprocating fluctuation in 1998-1999 change the situation insignificantly.

It is necessary to note that, in general, two main lines are possible in the macrostructural dynamics on the increasing branch of the structural cycle. One of them is based on supporting of the formed specialization of the industrial complex, which does not exclude essential changes between the main industrial ratios. In such a situation the structural cycle returns to its first phase. The other line is more radical and connects growth in the economy with its prolonged dynamics on the phase of compensating substitution (the second phase of the structural cycle). Here the decline according to some positions is compensated by growth according to other alternative directions.

Nowadays Russia’s economy growing into the system of world economic connections  experiences a significant transformation while searching the niche of macroeconomic stability. So further structural dynamics can be realized mainly within the framework of the second phase of the growing branch of the structural cycle. But the niche in the world economic space which is favourable from the point of view of macroeconomic stability may turn out to be less technological and science-driven than it was under a more closed regime of development. Such a situation creates a particular collision under long-term working out of the economic strategy.

Table 4. Calculated data according to the table 3, %

	Indices
	Years

	
	1989
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997

	I
	101.4
	99.9
	92.0
	82.0
	83.8
	77.9
	98.0
	96.0
	102.0

	N
	1.4
	–0.1
	–8.0
	–18.0
	–16.2
	–22.1
	–2.0
	–4.0
	2.0

	d
	0.9
	1.6
	1.2
	4.8
	2.0
	8.5
	3.7
	2.4
	1.8

	n1
	0.49
	–1.70
	–9.10
	–21.94
	–17.88
	–28.72
	–5.63
	–6.30
	0.16

	n2
	0.91
	1.60
	1.10
	3.94
	1.68
	6.62
	3.63
	2.30
	1.84

	E
	0.54
	–1.06
	–8.27
	–5.57
	–10.64
	–4.34
	–1.55
	–2.70
	0.09

	Phases of the cycle
	   1
	2-3
	4
	4
	4
	4
	3
	3
	1
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   The article sets forth a theoretically proved method of separation phases of the structural cycles and analyzes structural cycles and economic growth in Russia.
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Рис. 1 Структурный цикл в промышленном комплексе Удмурсткой Республики
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Рис. 2 Структурный цикл в промышленном комплекте России: вариант первый - вырождающийся структурный цикл
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