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COUNTRY CHARACTERISTICS AND INFLATION: A PANEL ANALYSIS

PROFESSOR OF ECONOMICS
DAEMEN COLLEGE
4380 MAIN STREET, AMHERST, NY
U.S.A.

ABSTRACT

This paper uses panel regression analysis on annual data across countries for the period 1996 to 2008 to look at the potential effect of four country
characteristics, economic development, corruption, government size, and military size, on inflation. The central hypothesis is that some country attributes are
likely to make countries more inclined to inflate, while other country characteristics are apt to make countries less inclined to inflate. The findings indicate that
statistically each of these four country traits affects a country’s propensity for inflation. Although policy makers may have the power and the technical know how
to control inflation, the extent to which they do depends on the pressures and incentives on policy makers within the country to do so. These in turn depends on a
country’s personality or a country’s DNA. There are many traits or attributes of countries that may make them more or less prone to inflation. Four potential
country characteristics that are likely to influence inflation are the extent of economic development, the amount of corruption, the size of government, and the
size of the military. The purpose of this paper is to use cross country panel regression analysis to empirically access whether or not any of these country
characteristics have inflationary implications. The paper is broken down into five sections. The first section reviews a few relevant economic articles on inflation.
The second section provides a country attributes model of inflation, and, within the framework of the model, discusses the four country attributes considered in
the paper. The third section identifies the variables that are used in the empirical analysis and their sources. The fourth section shows the results of cross country
weighted panel regressions of inflation on country characteristics. The fifth section concludes.

KEYWORDS

Inflation, Economy, Policy, Country.

I. ITERATURE HIGHLIGHTS
n the spirit of the present study, Aisen and Veiga are concerned with going one step beyond just simply explaining differences in inflation performance
between countries as resulting from differences in the conduct of monetary and fiscal policy, but want to explain why countries differ in the conduct of
monetary and fiscal policy (Aisen and Veiga 2006). Using a system-generalized method of moments estimator that can account for endogeneity between
variables on a panel of one hundred seventy-eight countries for the years 1960 to 1999, they look at the effect of political instability, as measured by the number
of government crises and by the frequency of cabinet changes, as well as a host of other variables, including the percentage of agriculture to GDP, the
percentage of trade to GDP, and a measure of economic freedom, on inflation. Their results indicate that political instability is not just statistically relevant, but
also quantitatively weighty. They suggest that greater political instability is likely to increase inflation because it makes governments more likely to use
seigniorage instead of taxes to finance expenditures.
Early on, Kydland and Prescott noted, that, when inflationary expectations of the public are based on policy choices, decisions of policy makers can have an
inflationary bias that is out of tune with the desires of the public (Kydland and Prescott 1977).
Under an implicit presupposition that the central bank has the power over inflation through monetary policy, Hommermann and Flanagan design their empirical
model to look at factors influencing the central bank’s decision of how much to inflate, its incentives, and the weight given to inflation control (Hammermann
and Flanagan 2007). In their empirics, they set up a panel consisting of nineteen transition economies for the years 1995 to 2004, and consider a whole host of
variables that could cause inflation differentials between countries. Some of the variables that they find to be important inflation determinants include
liberalization and trade openness, the terms of trade, publicly administered prices, political stability, public debt, and financial market development.
Mafi-Kreft and Kreft test the hypothesis that limiting discretionary power in monetary regimes in transition economies disciplines monetary policy leading to
lower inflation (Mafi-Kreft and Kreft 2006). Controlling for the budget deficit, real GDP growth, trade openness and agricultural share, they do panel regressions
on twenty five transition economies for the years 1995 through 2001 of inflation, as measured by the depreciation of the real value of money, on central bank
independence, on exchange rate flexibility, and on two dummy variables, one identifying whether a country is on a hard peg regime and the other whether a
country is on a fast track to join the EMU. In support of their hypothesis, they typically find the appropriate signs and statistical significance for each of the latter
four variables in their equations.
In a nice little article, Al-Marhubi focuses on economic freedom as a potential underlying cause of differences in inflation performance of countries (Al-Marhubi
2006). After providing several reasons why greater country freedom might lead to lower inflation, he runs cross country regressions of inflation on economic
freedom for one hundred and eight countries on average annual data over the period 1970 to 2000. He finds a negative and statistically significant relationship
between inflation and economic freedom when inflation is regressed on freedom alone and when controlling for other variables such as the level of economic
development, trade openness, and central bank independence. From his results, Al-Murhubi concludes that economic freedom is certainly one of the important
factors that need to be evaluated when considering whether a country will pursue enough monetary restraint to keep inflation under control.
Joshi and Acharya look at the effect of trade openness on inflation for a single country hypothesizing that greater trade openness generates conditions that
reduce upward pressure on prices thereby lowering inflation (Joshi and Acharya 2010). They use cointegration analysis on quarterly data for twenty one years
for India for the period 1984-85 to 2004-05 and find evidence for the presence of a long term positive relationship between inflation and openness when using
alternative measures of trade openness and when including and excluding traditional money supply variables.
Based on an inflationary model that allows, under certain circumstances, government bond issue, as well as the money supply, to have inflationary
consequences, Kwon, McFarlane and Robinson look at public debt as a potential source of inflation (Kwon, McFarlane and Robinson 2009). Using regression
analysis on a panel consisting of seventy one countries over a period of forty-two years from 1963 to 2004, they find, that while increases in public debt is not
typically inflationary for developed countries, it is generally inflationary for developing countries, especially for highly indebted developing countries.
Staehr uses panel estimation on annual data from 1997 to 2007 for ten new European Union members from central and Eastern Europe, and finds, among other
things, that countries with large government debt tend to experience higher inflation than other countries (Staehr 2010).

Il. THE VARIABLES AND THEIR DATA SOURCES

As is typical case for international data, there are a lot of missing values. The data set consists of annual data from 1996 to 2008 on a maximum of one hundred
and ninety countries. The measure of inflation is the annual percentage rate of inflation using the GDP deflator. It comes from the World Bank’s World
Development Indicators (World Bank 2009). The measure of corruption (CORRUPT) is based on the corruption perception index of Transparency International
(Transparency International 2009). It is computed as ten minus the corruption perception index and ranges from a low value of zero to a high value of ten with
higher values indicating greater corruption. The proxies for the level of economic development, the size of the government, and the size of the military are,
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respectively, real per capita GDP in 2000 U.S. dollars (GDPPC2000), the percentage of government spending to GDP (%GOVGDP), and the percentage of military
spending to GDP (%MILITARYGDP). The data for the three variables comes directly from the World Bank’s World Development Indicators.

lll. THE COUNTRY CHARACTERISTICS INFLATION MODEL

The model consists of a single equation. The equation is as follows.
I=f(T)

In the equation, | represent a country’s inflation rate, and T is a set, or vector, of country characteristics. The model merely puts forth the hypothesis that
inflation, or the inflationary tendency of countries, depends on country traits. The basic notion is that different country characteristics are not only essential
sources or causes of inflation but that they are also associated with different mosaics of incentives and pressures on inflationary decision makers with regard to
how much to inflate.

Among the many possible characteristics with inflationary consequences, four potentially important country attributes are the level of economic development,
the extent of corruption, the size of the government, and the size of the military. It is anticipated that there will be a negative relationship between the level of
economic development and inflation, and a positive relationship between corruption and inflation, the size of the government and inflation, and the size of the
military and inflation.

Different levels of development are likely to influence whether a country has a bigger or smaller proclivity for inflation. Inflation occurs when aggregate demand
is greater than aggregate supply, or, dynamically, when the increase in aggregate demand is greater than the increase in aggregate supply. Poor developing
countries have low productivity, and generally experience little or no productivity increases over time. Rich developing countries, on the other hand, have high
productivity and established institutions and research organizations that insure growth of productivity. Thus, any upward shift in aggregate demand is likely to
have greater inflationary repercussions for developing than for developed countries.

Corruption is apt to have inflationary consequences for several reasons. First, corruption places an added burden, in one form or another, on society. Someone is
going to have to bear the cost of those living by corruption, and, as a general rule, higher costs spell higher prices. Second, there is a reduction in overall
production (increased inefficiency in the overall economy) from corruption, as resources devoted to corruption are not used for productive activity. Third, from
witnessing people living ‘unfairly’ from corruption, corruption dampens the incentives of those engaged in productive activities and gives them an incentive to
switch to corrupt activities.

One reason why bigger government may have negative inflationary consequence is that, given a constant level of aggregate demand, bigger government can be
inflationary if it transfers resources from more productive private uses to less productive public uses. Such a misallocation is likely to occur with increased
frequently as the government grows in size due to the presence of diminishing returns in the two sectors. As the government grows, the government will have to
dip more and more into activities in the private sector that have higher and higher profitability and use them for less and less valuable functions in the public
sector.

Studies have found that the size of government has a negative effect on economic growth beyond an optimal size and that a large number of countries in the
world are currently operating beyond their optimum. Because government size has a negative effect on economic growth, one of the channels by which
government size may have a negative impact on inflation is through its negative effect on economic growth.

If the government expands for regulatory purposes, and the regulation, in line with capture theory, is ineffective, then the result is a higher cost of doing
business and higher prices along with a greater expansion of a burdensome do nothing government bureaucracy.

There is also an inflationary bias in the way government pays for its factors of production and prices its goods and services. The pay of government workers, of
fireman, of policeman, and of military personnel rarely, if ever, goes down, but rather, it is a matter of how much the increase in their pay there will be. In terms
of the price of government goods, a similar phenomenon occurs. Now, the bigger the size of the government, the more this inflationary governmental bias in
wages and prices takes hold of the economy.

What’s more, the government tends to prop up or maintain industries, especially big industries, that otherwise would be declining in response to changes in
relative scarcity prices. By so doing, the government prevents resources from properly reallocating to their current highest valued uses and artificially supports
wages and prices above their true equilibrium values in these industries.

In addition, most governments have a series of programs such as unemployment insurance, minimum wage laws, and welfare that tend to make wages and
prices slow their rate of decrease less than they would otherwise in the face of adverse circumstances.

Finally, but by no means of least importance, the government needs to finance its expansion. Increases in government spending can only be financed in three
ways, by increasing taxes, by increasing public debt, or by printing money. All three of these have potential inflationary consequences.

As with the expansion of the government, and, perhaps, even more so, the expansion in the size of the military is a real potential inflationary danger. Most of
the reasons offered as to why the growth in government size is inflationary are applicable with even greater force for military size. Political leaders are often
enamored with the power that accompanies military expansion. Weapons are expensive and quickly become obsolete, and the military can easily become a
perpetual sink hole for scarce resources. In the middle of the twentieth century, U.S. President Eisenhower coined the phrase military industrial complex to
characterize, once established, the stubborn entrenchment, perpetuation, and growth of the military within the economy and the political system.

IV. PANEL REGRESSION RESULTS

Table | shows the results of cross country weighted panel regressions on annual country data from 1996 to 2008.
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TABLE I: CROSS COUNTRY WEIGHTED LEAST SQUARES PANEL REGRESSIONS OF INFLATION ON COUNTRY CHARACTERISTICS

(1) (2) (3) (4)

CONSTANT 2953 | 2060 | 19.81 | 21.39
(34.24) | (24.06) | (23.96) | (26.18)

* * * *
LOG(GDPPC2000) | -2.757 | -1.338 | -1.458 | -1.863
(-30.09) | (-10.24) | (-12.77) | (-15.48)

* * * *

CORRUPT 6853 | 6364 | .3402
(8.54) | (836) | (4.21)

* * *

%GOVTGDP 1012 | .0768
(5.60) | (3.67)

* *

%MILITARYGDP 3414
(4.97)

*

RSQ 283 358 528 547
DURBIN WATSON | .956 862 822 857

STATISTIC

COUNTRIES 190 172 161 141
OBSERVATIONS | 2361 1464 1334 1196

The table contains four equations. The first runs inflation on the level of economic development alone. The second adds the extent of corruption as an
explanatory variable. The third adds the size of government, and the fourth tacks on the size of the military.

The equations are labeled in the first row of the table. The first column of the table identifies the explanatory variables. The list of explanatory variables is
followed by a few relevant statistics. Each of the subsequent columns in the table shows the results of a single regression run. The body of the table shows, for
any given equation and explanatory variable, the estimated coefficient (the top value) and its associated individual t-statistic (the value below the estimated
coefficient in parenthesis). If a variable is significant at the one percent level or better in an equation, then an asterisk appears under the individual t-statistic.
The results indicate that all four attributes of the economy are important for inflation, with higher levels of economic development leading to lower levels of
inflation, and greater corruption, government size, and military size, leading to higher levels of inflation. Each of the four nationwide characteristics are
significant at the one percent level of significance or better in every equation in which they appear and their coefficients always have their theoretically
expected signs.

The magnitude of the estimated effect of each of the variables is also quite substantial. Examining equation four, the equation containing all the explanatory
variables, shows that an increase in the level of economic development brought about by a jump in per capita GDP from one hundred dollars per capita to one
thousand dollars per capita is associated with almost a one and nine tenths reduction in the inflation rate. A one percentage point increase in the size of the
government, which is measured by the percentage of government to GDP, leads to around an eight one hundred percent jump in the inflation rate. The make-up
or composition of the government seems to really matter for inflation. The effect of the size of the military is about five times that of the size of the government.
A one point upward jump in the size of the military that is calculated by the percentage of military expenditure to GDP causes the inflation rate to go up by over
there tenths of a percent.

V. CONCLUSION

There is a tradition in western society, that if we understand the cause of something and how it works, then we can put it under our conscious control for our
benefit. However, sometimes the very conscious control, not the knowledge of how something works, is the real problem. In this case, it is character that comes
into play. Almost everyone, and certainly almost all economists, knows that inflation is caused by too much money chasing too few goods. However, given we
have the knowledge of how inflation works, the real question is the search for the underlying factors as to why some countries tend to readily put themselves in
an inflationary state, while other countries have less of a tendency or predisposition to do so. This study has found that four country traits, the level of economic
development, corruption, the size of government, and the size of the military matter for inflation. If a country desires to be less inflation prone in the future, it
would do well to promote economic growth and development, to come up with ways and means to reduce corruption, to undertake measures to keep the size
of government under control, and to establish methods for keeping military expansion in check.
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