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Annotation. This article deals with one of the keys theses of monetary policy about the adequacy  inflation economic growth. It defines the relationship and impact of inflation on GDP growth.
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The problem statement. Economic growth is one of the most important tasks of the state of macroeconomic. This growth would be achieved provided moderate inflation. Causes of inflation can be both monetary and fiscal factors. Regardless of this causes would be provided in real GDP growth. Only by this condition develop the economy of Ukraine is possible. 

Analysis of recent research and publications. The research on the impact of exogenous factors on endogenous growth and particularly, the study of the effects of inflation were engaged in both foreign and domestic scholars, including Adam Smith, John Mill, John M. Keynes, M. Friedman, J. Schumpeter, R. Solow, A. Alekseev, V. Heyets, A. Halchynskiy, A. Miller, P. Nikiforov, I. Rozgon, V. Savchenko and others. However, despite the large number of scientific works devoted this subject, remain poorly understood issues related to the definition of the nature of their relationship.

The article aims to determine the relationship between inflation and GDP mathematical study the effects of inflation on economic growth Ukraine.
To achieve this aim it is necessary to perform the following tasks:

· to define the essence of inflation and economic growth;
· make a retrospective analysis of inflation and GDP in period 1996-2013 years;

· to construct mathematical model that illustrates the correlation.
The object of research is impact of inflation on economic growth.
The main text. Inflation expressed in rising prices. It leads to a depreciation of people’s and businesses money. Therefore, equitable distribution of wealth in society is disturbed [4, с. 184].

Uneconomical concept causes of inflation are seen in natural or political developments. Non-monetary economic concept of inflation associated with economic processes are not caused by monetary growth. Monetary concept argues that inflation is caused by saturation of channels in terms of excess cash money offering on money demand [2, c. 468-470]. 
Inflation is an important determinant of internal financial equilibrium in the socio-economic system and living standards. In Western countries, moderate inflation has become an integral part of the market economic system. The world economic practice shows that a certain level of inflation can perform a stimulating function of economic growth. Examples of an investment boom in countries such as Germany, Japan, Chile, South Korea, Czech Republic and others show that the required investment activity and related their growth was maximum when the rate of price fluctuated in the range from 1,1 % to 4,7 % per year. If inflation crossed the limit of 4,7 %, the rate of economic growth began to decline. But if inflation reached 25-45 %, the growth stopped. Instead it came stagnation and recession that deepened in the growth rate of open inflation. Today the standards of the EU inflation rate should be 1,5 % [3].

However, there is no consensus regarding the threshold level of inflation. Some researchers define it at 5 %, according to the criteria for accession to the EU, the figure is 3,1 % [5, c. 185]. We raise task to investigate the effect of inflation on economic growth in Ukraine and, if possible, to establish the optimal inflation rate in Ukraine that best contributes to economic development. We use statistics Statistics Committee of Ukraine for 1996-2013 years for research. 
Let analyze the dynamics of inflation and GDP in Ukraine (table 1, graph. 1). Since the adequate reflection of economic growth is real GDP, we calculated and quoted the figure in column 4 of table 1.
Table 1

The dynamics of inflation and GDP in 1996-2013
	Year
	Inflation rate
	Nominal GDP,

billion USD
	Real GDP at 2007 prices, billion USD
	Real GDP at 2007 prices, (deviation from previous year, %)

	1996
	40,0
	81,52
	427,0
	-

	1997
	10,0
	93,37
	414,1
	-3,02

	1998
	20,0
	102,59
	405,9
	-1,99

	1999
	19,0
	130,44
	405,4
	-0,12

	2000
	26,0
	170,07
	429,4
	5,92

	2001
	6,0
	204,19
	469,1
	9,25

	2002
	-1,0
	225,81
	493,5
	5,22

	2003
	8,0
	267,344
	541,0
	9,62

	2004
	12,0
	345,11
	605,2
	11,86

	2005
	10,0
	441,45
	621,8
	2,74

	2006
	11,6
	544,15
	667,7
	7,37

	2007
	16,6
	720,7
	720,7
	7,95

	2008
	22,3
	948,06
	737,2
	2,29

	2009
	12,3
	913,35
	628,5
	-14,74

	2010
	9,1
	1082,57
	654,6
	4,15

	2011
	4,6
	1302,08
	688,9
	5,23

	2012
	-0,2
	1409
	690,2
	0,20

	2013
	0,5
	1455
	691,3
	0,16


* Shows and calculated based on [6]
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Graph. 1. The dynamics of inflation and GDP in 1996-2013,%*
* Shows and calculated based on [6]
Analysis of the table shows that the important achievement of monetary policy was unprecedentedly low level of inflation in 2001 (6 % per year) against a background of economic growth (real GDP grew by 9,25 %) [7, c. 97]. In 2004, the economy grew by more than 12 %, despite a 12 % inflation [4, c. 64]. Significant increase inflation in 2008 (22.3%) was the result of economic policy 2007 - early 2008. In the crisis 2009 the real GDP down of 14.74%, while inflation was 12,3 %.

Monetary policy of the National Bank of Ukraine is aimed on the one hand to control inflation, the annual value of which shall not exceed the rate of software, on the other - to create monetary conditions for maintaining economic growth processes needing meet the growing demand for money from the subjects' objects of management. Reflection of this policy is the dynamics of inflation, shown on the graph 1. At the time interval 2002-2008 inflation increased, the interval 2009-2012 - reduced. Monetary policy can be considered successful if it is the result of growth in real GDP. On the period 2002-2008 real GDP grew quite rapidly. In 2009, due to the economic crisis, there was a sharp collapse of GDP. On the interval 2009-2012 there again real GDP growth. However, the rate of growth was much lower than in 2002-2008 years. Thus, the monetary policy of the National Bank of Ukraine as a whole can be considered successful, because with the exception of the crisis of 2009, real GDP grew. However, it would be noted that inflation is just one of the possible levers control the growth of real GDP. In the past two years (2012-2013 years) inflation ranged around a zero mark. The determining factor of low inflation were depressed trends in foreign markets. Among the internal factors worth noting the continuing decline in inflation expectations.
Perform economic modeling real GDP depending on the level of inflation in Ukraine in the studied time interval. Since the observed period consists of qualitatively different time intervals, to build each one mathematical model. 
Time period 1996-2000 is characterized by relatively stable value of real GDP and rapid changes in inflation. The average of the inflation rate for this period is 22 %. Dependence on real GDP of inflation is difficult to speak. 
During the 2002-2008 sustainable GDP growth accompanied by rising inflation. Changes in inflation sufficiently strong effect on real GDP. The average of the inflation rate for this period is 10 %. Regression model, depending on the level of real GDP inflation this interval has the form:
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During the 2009-2013 real GDP growth slowed markedly. It was accompanied by a reduction in inflation down to zero in 2012-2013. The average of the inflation rate for this period was 5 %. Dependence of real GDP of inflation for years 2009-2013 is presented on graph 3. For the studied period is characteristic dependence of negative real GDP growth of inflation. 
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Graph. 2. Regression model, depending on the level of GDP inflation 2002-2008 years
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Graph. 3. Regression model, depending on the level of GDP inflation 2009-2013 years
Regression model, depending on the level of real GDP inflation this interval has the form:
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The coefficient of determination is high enough and 
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. The full description of both built by us, models listed in table 2. 
Table 2

Parameters, quality and statistical significance of regression models depending on the amount of real GDP inflation
	Performance
	Notation conventions
	Periods

	
	
	2002 – 2008
	2009 - 2013

	The equation of the pair of linear regression
	y=a0+a1*x
	y=11.604*x+494.962
	y=696.520-4.908*x

	Regression coefficients
	a0
	494.962
	696.520

	
	a1
	11.604
	-4.908

	The coefficient of determination
	R2
	0.874
	0.890

	The correlation coefficient
	R
	0.935
	0.943

	F-test
	F
	34.77
	24.26

	The critical value of F-test
	Fкр
	6.61
	10.13

	Student's t-test
	tа0
	19.08
	97.77

	
	tа1
	5.90
	4.93

	The critical value of Student's t-test
	tкр
	2.57
	3.18


Thus, in the last decade there were two qualitatively different situations. At the period 2002-2008, growth of real GDP was accompanied by rather high (rising) inflation. At the period 2009-2013 slower growth of real GDP was accompanied by a fall in inflation. This indicates that inflation may have a different impact on real GDP growth in the country, depending on the overall economic situation. In terms of sustainable economic development, if kept ratio between main macroeconomic indicators, balanced supply and demand of money and commodity mass inflation (moderate) stimulates production, promotes the growth of aggregate demand rather than going price increases, and thus provides real GDP growth [1]. At the economic crisis causes a positive effect to curb inflation.
To mitigate the economic crisis a financial tool devaluation is used. Devaluation is used in situations where other monetary instruments have exhausted their potential or fails to have been applied to improve the financial and economic situation of the state. The devaluation has both positive and negative effects. The positive results of using devaluation include consolidation in foreign markets domestic producers of competitive products, lower commodity prices. The devaluation stimulates economic growth at a certain point in time, as strengthened monetary system state. The economic effect of devaluation depends on the rate of price increases and inflation. If the general price level and inflation will increase rapidly, will lead to a loss of positive results devaluation. Therefore, the policy of the National Bank of Ukraine in 2009-2013 was aimed at curbing inflation. Devaluation in late 2008 resulted to a fall in GDP - to 14,8 %, but gave an impetus to export growth in 2010-2011 and GDP growth (respectively 4,1 % and 4,5 %). However, adverse economic conditions on the global markets and other non-monetary and fiscal instruments led to a slowdown in GDP growth in 2012-2013 [1]. 
Our constructed regression models can be used for economic analysis of the impact of inflation on real GDP growth. However, the use of these models for forecasting GDP is not appropriate as there is a significant dependence of the model parameters on the general situation which changes dynamically. Also, would keep in mind that in addition to inflation, which is one of the most important factors influencing the growth of GDP would take into account other factors: fiscal policy, exchange rate stability, the stability of the political situation, etc..
Conclusions. Summarizing our results, we can conclude that one of the most important factors influencing the real GDP is inflation. However, the impact of this factor is qualitatively different depending on the overall economic situation. In terms of stable development of inflation (moderate) stimulates production contributes to aggregate demand rather than going price increases, and thus provides real GDP growth. For stable economic conditions optimal inflation rate in Ukraine can be considered value of 10 %. The increase in inflation to 20 % or more leads to slower growth of real GDP. The economic crisis can be an effective tool to curb inflation. Thus, one could argue that inflation spurs economic growth, but only under stable economic and political environment. 
As inflation is largely due to the special can be adjusted policy of the central bank, which means that inflation can be used as a management tool GDP growth. Inflation can be used as an important factor in software development planning of the national economy Ukraine. But it should be borne in mind that the impact of inflation on the national economy essentially depends on the general economic situation in Ukraine and worldwide. 
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