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Abstract
This paper attempts to build a model to understand the macroeconomic trends of the Russian economy, following the energy led consumer boom. It attempts to relate the various factors that led consumer spending and particularly PC shipments in Russia. Further, a theoretical framework is also prepared to identify trends of potential countries that resemble the trends of Russia. In course this presentation, a brief description about the indicators and the interpretation of the theoretical model is presented.
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I
Introduction
Russia’s economic growth over the past seven years has been driven primarily by energy exports, given the increase in Russian oil production and relatively high world oil prices during the period. Internally, Russia gets over half of its domestic energy needs from natural gas, up from around 49 percent in 1992. Since then, the share of energy use from coal and nuclear has stayed relatively constant. Russia holds the world's largest natural gas reserves, the second largest coal reserves, and the eighth largest oil reserves. Russia is also the world's largest exporter of natural gas, the second largest oil exporter and the third largest energy consumer.

During the mid 1990s the essence of economic restructuring and investment in Russia's economy was the privatization program. In 1992 privatization of small enterprises began through employee buyouts and public auctions. By the end of 1993, more than 85% of Russian small enterprises and more than 82,000 Russian state enterprises, or about one-third of the total in existence, had been privatized.

In different sectors, Russia's telecommunications industry had grown both in size and volume. As of 31 December 2005, there were an estimated 1,589,000 broadband lines in Russia. In 2006, there were more than 300 BWA operator networks, accounting for 5% of market share, with dial-up accounting for 30%, and Broadband Fixed Access accounting for the remaining 65%. 
In the analysis of trade in Russia, we note that, during the late 1990s, exports were up, while imports slumped by nearly 30 percent. In 2001, the trend shifted, as exports declined while imports increased. Further, world prices continued to have a major effect on export performance, since commodities, particularly oil, natural gas, metals, and timber comprise 80% of Russian exports. Ferrous metals exports suffered the most in 2001, declining 7.5%. On the import side, steel and grains dropped by 11% and 61%, respectively. Foreign trade rose 34% to $151.5 billion in the first half of 2005, mainly due to the increase in oil and gas prices which now form 64% of all exports by value.

II
Problem statement
The problem statement on which the paper is presented relates to the energy-sector led consumer boom in Russia which began in 2002. There are other countries with similar macro-economic tendencies and there is a need to identify the possibility of such a consumer boom in those countries. 
III
Objectives

The specific objectives of the paper are;
1. To develop a theoretical model to understand macroeconomic, technological and consumer factors that drove consumer spending and especially PC shipments in Russia.
2. To develop a model to analyze macroeconomic, technological and consumer trends of potential countries and to see whether they resemble trends of Russia.
IV
Methodology

To analyze the above mentioned objectives, the following methodology has been used:
IV.1
Identification and selection of Macroeconomic,




Technological and consumer spending indicators:

To analyze the factors that have driven consumer spending and specifically PC sales in Russia, we have selected the following representative indicators.  
1. Median House Hold Income (HH Income)
2. Investments (I) 
3. Retail sale value of PC (RSV) 

4. Internet user growth (IGr)
5. PC sales in numbers
6. Annual growth of PC sales 
7. Annual Export growth of Russia 
IV.2
Use of regression analysis:
The following regression models are used to estimate the trend growth in economic variables and to estimate dependency of PC sales on selected macroeconomic and technological factors.
1.
To relate the dependency of PC sales on macroeconomic and technological factors, the following regression equation is used:

PC sales = ß0 + ß1 log (HH Income) + ß2 (Retail sale value) 
+ ß3 log (Real Capital Investments) + u

Where, PC sales are taken in units sold per annum



HH income is annual house-hold income in national currency


Retail sale value (RSV) is the average sale value of PC in the year

Real capital investment is the annual investment in the information technology (IT) sector.
House-hold income is assumed to be a positive factor in sales of PC as higher income may lead to higher PC sales. Retail sale value (RSV) is assumed to be a negative factor as higher sale price may adversely affect PC sales. Real Capital investment in the IT sector is taken as positive factor in contributing to higher PC sales. 

Alternatively, the dependency of growth in the PC sales over a period of time can be estimated to be driven by factors namely;

Grpc = ß0 + ß1 (Growth in HH Income) + ß2 (Internet user growth) + u
Where, Gr. (PC) is taken as annual growth rate of PC sales in the country other explanatory variables are annual growth in house-hold income and annual growth in internet users. Both growth in house-hold income and internet users are taken to be positive factors in leading to higher growth in PC sales.
2.
A log linear transformation of the equation Yt = A(1+r)t as 

log Yt = ß0 + ß1t is taken to estimate the trend growth of macroeconomic variables like GDP and Per Capita Income or population.
Where ß0 = log A and ß1 = is log (1+r) and (t) is time. The growth rate (r) is calculated as antilog (ß1) -1 * 100. 

3.
A theoretical aggregate demand model of Y = C + I + G is developed for Russia and other similar countries to see the trend of basic macroeconomic variables.

Y is taken as annual GDP at constant price in national currency,


C is taken as consumption expenditure,

I is taken as the combined domestic (I) and foreign investment (FI) in the economy. 
G is autonomous government expenditure.

P is inflation, as measured by cost of living index (CPI)

r is interest rate in the economy 

Q is rate of profit, dependent on industrial output growth (R) and export growth (E)
These variables are related as follows;

Consumption is a function of income and inflation or general price level (CPI), i.e. C = f(Yd, P), where Yd is disposable income. Consumption is an increasing function of income, [C’(Y) >0] and a decreasing function of price. [C’(P)<0]

Investments are a function of income and interest rates, i.e. I = f(Y, r) and further is taken to be dependent on profits from industrial output growth and exports. Investment is an increasing function of income, [I’(Y)>0] and Profits, [I’(Q)>0] and a decreasing function of interest rate. [I’(r)<0]. 

Profit is taken as an increasing function of industrial output growth, [Q’(R)>0] and export growth, [Q’(E)>0]
Thus the model can be written as follows;

Yt = C(Yt) + I(Y, r) + G



Identity

Ct = ß0 + ß1 (Yt) + ß2 (P) + u


(i)

It = ß3 + ß4 (Yt) + ß5 (r) + ß6 (Q) + u

(ii)

Qt= ß7 + ß8 (R) + ß9 (E) + u


(iii)

G = G (autonomous expenditure)

(v)
VI

Estimation of the model

The set of equations can be estimated using the method of simultaneous – equations and indirect least squares (ILS) and two stage least squares (2SLS). This ILS and 2SLS method requires the identification of the model such that parameters in the equations can be uniquely obtained. Identification of simultaneous equations can be established by examining the reduced form equations. The reduced form equations can be obtained by inserting/replacing the appropriate variable/equation in its other equation. For eg: equation (i) of Ct can be inserted in the identity equation in place of C(Yt). 

The process of identification requires two conditions to be fulfilled so as to estimate the parameters, which are the Rank and Order conditions. Before we derive these conditions, we state the notations to be used in their derivation;


K = Total number of variables in the model


M = Total number of variables in the model to be estimated

G = Total number of endogenous variables in the model  

Where; endogenous means; the values calculated within the model.

In our present model, we have Y, C, I and R as endogenous variables and P, r, R, E and G as exogenous or predetermined variables. 

The Order (necessary) condition states that;

If K – M > G – 1 the equation is over identified,

If K – M < G – 1 the equation is under identified, and

If K – M = G – 1 the equation is exactly identified,

The Rank (sufficient) condition states that; variables must satisfy a matrix of an order G – 1 of which the determinant is non-zero for at least one variable. 

For our present purpose, we state the necessary condition as follows;

Yt = C(Yt) + I(Y) + G



Identity


Ct = ß0 + ß1 (Yt) + ß2 (P) + u


(i)


It = ß3 + ß4 (Yt) + ß5 (r) + ß6 (Q) + u

(ii)


Qt= ß7 + ß8 (R) + ß9 (E) + u


(iii)


G = G (autonomous expenditure)

(v)
Total variables (K) = 9

Total endogenous variables (G) = 4

Thus, identifying equation (i), we have total variables (M) = 3, this gives us;

K – M > G – 1 as 9 – 3 > 4 – 1 

Thus equation is over identified and its unique values can be found.

Equation (ii) has total variables (M) = 4, this gives us

K – M > G – 1 as 9 – 4 > 4 – 1, thus the equation is over identified and obtaining unique values of parameters is possible.

Equation (iii) has total variables (M) = 3, which gives us;

K – M > G – 1 as 9 – 3 > 4 – 1 which establishes that unique values of parameters can be found.

Alternatively, each of these equations can be used as separate regression equation for all the countries wherein their parameters can be compared for analysis. Our model would thus provide values of several macro economic variables which would enable the comparison of trends of other countries with that of Russia.
VII

Model analysis and interpretation
The first model seeks to assess the dependency of PC sales on factors like; house-hold income, retail sale value and real capital investments in the sector. As house-hold income represents purchasing power it is a vital indicator in analyzing PC sales. 
Retail sale value reflects the pricing of the commodity which is an essential parameter in determining sales. Real capital investment in the sector is driven by many factors like; effective demand, availability of capital and labor, general price level, cost of capital or interest rates, etc, that determine level of investment and productivity. All these indicators can collectively determine PC sales over or at a given period of time.
The alternative measurement of dependency of growth in PC sales can be estimated through a combination of income and technological indicator, such as; growth of house-hold income and growth in internet users. As both factors as positive indicators of PC sales, the regression equation would explain how the growth in these two variables has led to the growth in PC sales.
The second equation is used to show the trends of different macroeconomic variables in respective countries, as required by the second objective in the paper. The equation represents the Compound annual growth rate of the variable over the given period of time. It is used here to compare the trends of other countries with that of Russia.
The third set equations represent a basic model of an economy with interdependency of variables. The basic macro identity is Y = C + I + G with each variable dependent on other mentioned factors. The model can be used to estimate the values of the parameters in respective countries and can be compared with Russia so as to note their respective trends. The regression lines so obtained can be further compared on basis of a joint hypothesis that their intercepts and slopes are same or otherwise. However as the problem statement begins on the proposition of an energy-sector led consumer boom, the indicators and variables of the energy sector in respective countries would be a pre-requisite for any analysis.
VIII
Results on trends of Russia and Other potential countries

Using equation 2, we attempt to estimate the trend of macroeconomic variables in respective countries. Table 1 presents the summary of results of trends of GDP growth in Russia and other countries:
Table 1

Estimated Trend equation log Yt = ß 0 + ßt+ ut for the period 2000-2007

Dependent Variable


Constant
Coefficient 
   R2
        Growth



(GDP)  




of trend


rate


1.
Russia



2.2809

0.0983

0.988

25.40



2.
Malaysia


1.8772

0.0403

0.959
     
9.74



3.
UAE



1.711

0.0677

0.949      
16.87



4.
Venezuela


1.922

0.0411

0.510      
9.92



5.
Argentina (2002-07)

1.776

0.0787

0.987
     
19.86









It may be noted that the Russian economy shows a phenomenal growth over the period with growth of nearly 25%. Other countries of UAE and Argentina have also shown impressive growth over the period with 16 and 19 percent respectively. Thus countries that resemble the high growth trend of Russia are UAE and Argentina. However it would be difficult to analyze the factors that have contributed to such high growth in each of these countries. 
To concentrate on aspects of consumer spending, the upward trend in variables of House-hold income, (HH Income), flow of FDI in various sectors in the country, growth in retail outlets and exports from the country would indicate a growing economy. At the same time, lower or moderate inflation, increases in domestic savings and higher industrial growth would lead to a sustained growth of the economy. These parameters when compared on a country specific basis may show the possibility of a consumer sector boom in future years.
IX
Conclusion 
In the paper we attempt to theoretically model the given problem statement about the Russian economy. We derive through regression analysis the factors that may lead to PC shipments in Russia and further analyze the factors causing consumer boom. 
The other objective has been to identify the macroeconomic trends of Russia and other similar countries and to draw an analysis of the possibility of an energy sector led consumer boom in these countries. 

To analyze such a possibility, we develop a basic model by using various macroeconomic indicators such as income, consumption, investment and profits. Lastly we estimate the trend growth of GDP of four similar countries and compare their growth with that of Russia so as to see any resemblance in growth over time. 
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