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Abstract: The central bank is one of the main pillars of the economic policymaking in different
countries and its performance has significant impact overall economy. One of the determinants of the
central bank's performance is the degree of its independence and its relationship with the government.
Recently, there have been discussions on this issue and several studies tackled the problem. In
addition, in order to quantify central bank independence, several indices introduced in the literature.
This research reviews the relationship between central bank independence and economic growth (1995-
2004). For this to be done, two indices, degree of legal independence of the central bank and turnover
rate of central bank governor, are used and with a cross-section regression analysis using the data of
53 countries the issue has been investigated. The result is that legal independence of the central bank
does not have any impact on economic growth. On the contrary, turnover rate of central bank
governor has negative impact on economic growth, which is due to instability of monetary policy
implemented by the central bank because of repeatedly changing of the central bank governor. 
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INTRODUCTION

Recently, in many countries, there have been substantial changes towards more independent central banks.
Industrial countries like Sweden, Australia, Great Britain, Japan, and above them European Union have the
most independent central banks. In addition, in many of developing countries, both in Latin America and
Eastern Europe, like Argentina, Chile, Albania, Armenia, and Hungary, several reforms have been placed to
reach same goal. Many of these countries have applied Bundes Bank rules as their central bank rules. (See
Langani and Shitz, 1995).

An independent central bank is a central bank that can determine monetary policy before the government
can define its fiscal deficit. Alternatively, an independent central bank determines monetary policy without
interaction with the government and the parliament (Takero Doi, 1998).

Theoretical concept on this issue believe that implementing monetary policy for an independent central
bank is more possible and an independent central bank can resist against government's expansionary policies.
Some believe that central banks should be considered as an institution that operates independently. The
government should not see it as a policy instrument in special situation. Therefore, it is necessary for central
banks to be independent and implement monetary policies independently.

It is possible for a central bank not to be separated completely from the government, but its duties have
been defined in a way that it is considered as an independent entity and the government cannot interfere in
its policy-making affairs. 

It is obvious that in developing countries, independence for the central bank can be dangerous. Because
growth and development is the most important objectives of these countries and undeveloped rules and
regulations and lack of sound principles may cause contradiction between fiscal and monetary policies. 

Importance and the necessity of CBI are based on the credibility views of the central bank and retaining
public confidence about the performance of monetary policy. CBI is important because if the central bank’s
role changes to financing the government budget deficit, it’s main duty which is controlling money supply and
therefore inflation and price stability, become scratched. When the government faces consecutive crisis and
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therefore budget deficit, it will force the central bank to issue notes to rectify the problem in short run, while
this can be harmful for the whole economy in the long run.

One of the issues in CBI is the political situation of countries. In a country in which the government has
full authority and all the organizations work under the direct or indirect supervision of the government,
independect of the central bank cannot be possible. In democratic countries where economic freedom governs,
a segregation of the duties of the central bank and the government is admissible and this leads to a special
association between these two entities. Therefore, the central bank can make decision about the economic
issued individually. 

One of the critiques to CBI is that it may cause the central bank to implement the policies that are against
or are not appropriate to the government’s policies. This will results in wasting national resources. Furthermore,
suitable monetary policy is not enough for a sound economy, but it needs successful macroeconomic plan of
the government. On the contrary, supporters of CBI believe that the benefit obtained by transparency of the
policies will be more than the cost of discordant or uncoordinated policies.

In the case of Iran, it seems that based on organizational and legal principles, the central bank as the head
of monetary and banking system is one of the belongings of the government. Because not only the central
bank, but also all the commercial and specialized banks are nationalized and absolute governance of the
government is obvious in a way that even appointment of the central bank governor is being done by the
government. 

Historical evidence shows that in the association between the central bank and the government, there is
no authority for the central bank. In the one hand, consecutive recourse of the government to the central bank
to finance its deficits have led to inefficiency of the monetary policies. Therefore, the authority of the central
bank for implementing right monetary policy has been divested. 

The impact of CBI on economic growth can be explained by the impact of monetary policy on economic
growth and there is considerable literature on this issue.

On the other hand, clarification of monetary policy is one of the duties of the central bank and
effectiveness of the monetary policy is based on the central bank performance. Therefore, we can say that CBI
has impact on economic growth. 

In theoretical context, an independent central bank in planning and implementing the policies just pays
attention to economic considerations while a dependent central bank the economic policies is under political
considerations of the government. 
Basic framework of these models is as follows:

Fiscal policy is controlled by the government and the central bank controls monetary policy. Both sides
define their objectives and their priorities in economy. The government and the central bank may or may not
coordinate in implementing their policies. In the case of not coordination, they can set their policies
simultaneously or at first one side sets its policies and then the other side will determine its own.

The main purpose of this paper is to determine the association between central bank independence and
economic growth using cross-country data for a sample of 53 countries for the period of 1995-2004.

The paper proceeds as follows: in the next section, we review the literature on the relationship between
the central bank independence and economic growth. The section after deals with the methodology used in this
paper. The model and its analysis are explained in the following section. The last section provides the
conclusion.  

2. Literature Review: 
Recently, in many countries both political and monetary authorities have shown an increasing interest in

the object of monetary stability and the position of the CB. 
According to Eijfinger (1994) in Western Europe, there is a clear tendency to establish (more) independent

central bank to foster, there by, monetary stability. According to the Maastricht treaty, the independent
European central Bank is fully committed to the goal of price stability in the final stage of EMU by 1997 or
later. 

The first empirical research on this issue has been done by Grilli, Masciandaro and Tabellini (1991). Using
two indices of economic and political measures on the date of 18 industrial countries for the period of 1950-
88, they found that real growth and CBI are unrelated. Same result has been obtained by Alesina and Summers
(1993). They found that in different developed countries with independent central bank, there is variability in
economic growth. 

Cukierman, Kalaitzidakis, Summers and Webb (1993) also found same result for developed countries.
However, for developing economies, the paper finds that, although there is no association between legal
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independence and the rate of growth of per capita income, the association between growth and actual
independence as proxies by the political vulnerability of the CB and related measures of turn over has a
positive impact on the rate of growth. More precisely, using data from the sixties to the eighties and
controlling, inter alias, for initial Gross Domestic Product (GDP), the change in terms of trade, initial primary
and secondary enrollment ratios, it is found that higher political vulnerability of the CB governor and related
measures of turnover are negatively associated with per capita growth.

For a subset of developing countries, Cukierman et al. (1993) also find, in some cases, a similar negative
impact of turnover on the share of investment in GDP. A possible joint interpretation of the last two results
is that, under dependent central banks, private investments are lower, reducing the long-run rate of growth.

Delung and Summers (1992) in a separate research studies the relationship between central bank
independence and per capita production. They showed that, controlling the real per capita production in 1955,
one unite increase in central bank independence index will lead to 0.4 percent increase in annual growth rate.
In another research by T.J. Jordan (1998), using the data of 17 developing countries for the period of (1971-
1990), it has been shown that  there is no significant relationship between central bank independence and
growth rate in the long run. In addition, during 1980s central bank independence had no impact on total
production. He also concluded that central bank independence has no impact on production growth in short
run. In addition, during 1980s, countries reactions had direct relationship with the degree of central bank
independence. As there was a recession during 1980s in the countries under investigation, the research shows
that in the countries with higher central bank independence, economic recession had little impact on their
production. 

The relationship between the degree of central bank independence and economic performance is also
investigated by Somesarai (1999) in which it is found that an independent central bank helps to reduce budget
deficit and increase production via cutting inflation rate. 

Akhand (1998) in his paper "central bank and growth: a sensitivity analysis", using a regression model
on the data of 65 developed countries for the period of 1960-89 reviewed the robustness of economic growth
and different indices for central bank independence. It is concluded the there is no association between growth
and central bank independent. The paper is a base for this paper.  

The impact of central bank independence on production and inflation is also the subject of a research by
Davoodi Zanjani (2006) in which it is concluded that independence has positive and significant impact on
average production in long run and in short run there is variability in the production. 

3. Central Bank Independence Measures:
Generally, CBI is measured by central bank relationship with the government that has different aspects

like legal or policy-making. Rating banks according to their independence based on the type and magnitude
of the relationship is very difficult, as there are central banks like Bank of Japan that are very independent,
despite having special association with the government. 

Various researches by different researchers and International Monetary Fund on this issue show that
association between the government and the central bank is evaluated on the following aspects:
- goals and duties of the central bank
- ownership on the central bank’s shares
- appointment of the central bank governor
- number of members of the policy committee of the bank and their appointment
- quality of submitting government’s insight in the central bank
- government’s borrowing from the central bank
- Accountability & Responsibility of the central bank
- Transparency of the information

One of the prevailing measures of CBI is clarification of the objectives of the central bank. The more
responsible in controlling inflation, the more independent the central bank is. Although most of governments
are aware of the benefits of price stability in the long run, some short run goals are always declared. Thus in
order to obtain price stability, the central bank should not be forced to consider these short run goals, if they
lead to inflation. 

In measuring CBI, two aspects of explicit independence and actual independence have been discussed.
Explicit independence is mostly related to legal framework and whatever can be seen in laws and regulation
about performance and the relationship of the CB with other organizations especially the government. Actual
independence, which encompasses explicit independence, refers to whatever is being done in reality. Most of
the researches try to quantify these quality measures.  
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Among the different approaches, the famous one has been done by Alex Cukierman (1992). He introduced
four different measures of CBI: the degree of legal independence of the central bank (LVA); the turnover rate
of central bank governors (TOR); the non-political turnover rate of central bank governors (NOR); and the
political vulnerability of the central bank (PVC). 

Lack of reliable date forced us to use just two of these indices, LVA and TOR, in this paper. We also
believe that TOR itself encompasses the last two indices; NOR and PVC. Following is a brief description of
these two proxies

a. The Degree of Legal Independence of the Central Bank: 
LVA is an aggregate index of the degree of independence conferred on the central bank by law. CKSW

calculated the data on LVA, which is obtained by combining a variety of legal aspects of central bank
independence. The legal variables used to obtain the aggregate index LVA are as follows: variables concerning
the appointment, dismissal, and term of office of the central bank governor; variables concerning the resolution
of conflicts between the executive branch and the central bank and the degree of participation of the central
bank in the formulation of monetary policy as well as in the budgetary process; the final objectives of the
central bank as stated in the charter; and legal restrictions on the ability of the government to borrow from
the central bank. The higher the degree of independence conferred on the central bank of a country, the larger
the LVA for that country. Therefore, it is expected growth to be positively correlated with LVA. 

Many central bank laws do not specify explicitly the limits of authority between the central bank and the
executive branch under all contingencies. Factors such as tradition, the personality of the central bank governor,
and power politics often play major roles in the interpretation and implementation of central bank laws.
Consequently, these factors partially shape the actual level of CBI. LVA thus captures only one of many
elements that determine the degree of actual CBI and therefore provides only a partial characterization of CBI.

b. The Turnover Rate of Central Bank Governors:
Another indicator of CBI developed by Cukierman (1992) and Cukierman and Webb (1995) is TOR. The

turnover of central bank governors is an index of the actual, as opposed to the legally prescribed, of CBI. This
proxy for CBI is based on the presumption that a sufficiently high turnover of central bank governors indicated
low CBI. The political groups try to force the governor to obey their will by repeatedly changing the governor.
Consequently, the governor is more susceptible to political influence. This index is mostly used for developing
countries. 

4. Methodology and Data:
4.1. The Levine – Renelt Robustness Test: 

The method used in this paper is based on the Levine – Renelt (LR) test. According to this test, the
following cross-country growth regression is adopted:

   (1)i i i i iG F I Z� � � � �� � � � �

where G is the average annual growth rate of the real gross domestic product per capita over the period 1995-
2004; F is the variable which is considered as a proxy for the CBI; I is a vector of explanatory variables that
are always included in the growth regression (1); Z is a vector of explanatory variables other than I and F;

� is a  random error. The  subscript i  refer to  country  i;  and                   is the vector of unknown( , , , )� � � �

parameters. The main interest is the partial correlation between G and F.
As indicated earlier, two variables are considered as F: LVA and TOR. Therefore, two groups of models

will be regressed and each group consists of nine models.
The variables included in I vector are the ones which are usually applied in growth models in both

theoretical and empirical studies. It includes the real gross domestic product per capita in 1995 (GDP), the
average annual growth rate of population (GP), the investment share of gross domestic product (INV), and the
secondary school enrolment rate in 1995 (SEC). 

The Z-variables, which are conditioning variables, are a set of variables, which are potentially used to
explain the cross-country variations in growth. Based on LR, these variables that can show fiscal, trade, and
monetary policy, economic uncertainty, and political instability include: the government consumption
expenditure share of gross domestic product (GOV), the export share of gross domestic product (XP), the
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average annual inflation of the gross domestic product deflator (INF), the average annual growth rate of
domestic credit (GDC), the standard deviation of the average annual inflation of the gross domestic product
deflator (STI), and the standard deviation of the average annual growth rate of domestic credit (STD).

In order to minimize the severity of the multicollinearity problem that may arise because of the inclusion
of too many explanatory variables in the growth regressions, a maximum of three z-variables are allowed in
the growth regressions. A potential danger in this method of restricting the extreme–bounds analysis is that
unless the focus variable is orthogonal to the excluded Z–variables, the Levine–Renelt procedure will yield
biased and inconsistent estimates of the focus coefficient, making the bounds tests meaningless. We note,
however, that the F-test results reported in table A4 imply that the exclusion restrictions on the Z-variables

cannot be rejected at any reasonable level of significance. Consequently, plim          ; that is, the restricted� ��
�

estimate of  the focus  coefficient    ,  obtained  by excluding a subset of the Z-variables from the growth�
�

regression (1), is consistent. Furthermore, results presented in tables A1 indicate that the focus variables LVA,
and TOR are uncorrelated with the Z-variables. The bounds tests results we present in this paper are therefore
valid. 

The Levine –Renelt test involves altering the subset of Z-variables included in the growth regression (1)
to find the widest range of estimates of the focus coefficient that standard hypothesis tests do not reject. In
particular, the procedure involves the following steps. First, one chooses a focus variable and estimates the base
regression, which includes only the I-variables and the focus variable. Then, one estimates the regression
equations for all possible linear combinations of up to three Z-variables and identifies the highest and lowest
values of �, which are statistically significant at the 0.05 level. Finally, one finds the extreme upper and lower
bounds. The  extreme upper bound is defined, as in LR, by the set of Z-variables that yields the maximum

value of the focus coefficient,        plus two standard deviations. max�
We apply the above procedure to construct the extreme-bounds of various CBI indicators. We then use

the extreme–bounds it determines the degree of confidence one can have in the partial correlation between the
GP and a particular CBI indicator. For instance, if � remains statistically significant and of the same sign at
the extreme upper and lower bound, then we conclude that the relationship between the GP and the proxy for
CBI in question is robust. This is because alterations in the conditioning information set do not affect the
statistical inferences regarding the relationship between the GP and the CBI indicator. If, on the other hand,
� does not remain significant, or if it changes sign at the extreme upper (or lower) bound, then we designate
the relationship between the GYP and the CBI indicator as fragile. 

4.2. Data:
The data for this paper are for 52 developing countries for the period of 1995-2004. Ellen E. Meade and

Christopher Crowe using Cukierman method base all the figure of CBI on the calculated data. All other figure
is obtained from World Development Indicator of the World Bank. 

Before going further, it is worth to have a look at the CBI proxies for the two periods of 1980-89 and
1995-2004 in table A3. In most of the countries under review, both proxies indicate more independence for
the central bank. This means that more legal independence has been provided for the central banks in these
countries, recently. The average of legal independence of the central bank increased from 0.35 in 1980s to 0.60
during 1995-2004. The turnover rates of the central bank governors have also declining trends. The average
of turnover rate of the central bank governors decreased from 0.32 in 1980s to 0.31 during 1995-2004.

Results:
Based on the defined methodology, two central bank independence indices, legal independence (LVA) and

governor turnover (TOR) as variables effective on economic growth were estimated using different growth
regressions. The results are summarized in table 1.

For each one of these proxies, base model (i.e. without adding z-variables) and eight other models (i.e.
by adding more explanatory variables as z-variables) were estimated in order to find the extreme bounds of
the CBI indicators. As it is shown in table 1, the model, which includes XP and INF variables as variables
of vector Z, has maximum estimated figure for the coefficient of LVA and the model, which includes GOV,
STI, and STD as variables of vector Z, has minimum estimated figure for the coefficient of LVA. It is obvious
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in the table that none of the estimated figures for the coefficient of LVA is statistically significant with 95
percent confidence, as their t statistics are too low. Therefore, it can be concluded that LVA does not have
impact on the growth.

As for TOR, the estimated coefficient in the model, which includes STI, STD, and XP as the variables
of vector z, has maximum figure equal to -2.392. In addition, the estimated coefficient for TOR in model,
which includes GDC, INF, and GOV, has minimum figure equal to -4.553. In this case, all the t statistics show
that  the  estimated  figures  are  statistically  significant.  Calculating t statistics  to  test  the  hypothesis

                 against               , it  is  found  that H0 hypothesis is rejected in 95 percent confidence0 : 0H � � 1: 0H � 	

level. Thus the estimated coefficient (�), is statistically significant in 95 percent level and based on LR test,
the maximum estimated figure for (�) is considered as coefficient of variable TOR. The important point is the
relationship between the indexes of central bank independence (i.e. TOR) with economic growth. The lower
TOR shows higher central bank independence. Therefore, higher central bank independence will lead to more
economic growth.

Table 1: Extreme boundaries for CBI indices
F coefficient se t R2-weighted Z-Variables

�U -0.214461 0.71052 -0.301836 0.978801 XP,INF
LVA �B-0.57236 0.815661 -0.701713 0.970254  
 �L-0.690915 0.754833 -0.915321 0.977384 GOV,STD,STI

�U-2.391733 1.150349 -2.079136 0.982242 XP,STD,STI
TOR �B-3.690087 1.012794 -3.643474 0.976669  
 �L-4.553312 0.906155 -5.024872 0.984167 GOV,INF,GDC            
Source: Authors' calculation

Table 2: The result of regression on growth and CBI indices 
CONSTANT INV SEC GPO GP XP STD STI TOR
-1.360599 0.096868 0.039027 0.657913 -0.000124 1.629754 -0.004946 -0.068065 -2.391733
(-1.104011) (4.343947) (2.725731) (4.311884) (-2.648641) (2.100754) (-0.311497) (-2.858482) (-2.079136)

R2 = 0.982        = 0.979  DW = 1.898  F = 40.522R

CONSTANT INV SEC GPO GP XP INF LVA
-0.905202 0.123222 0.013774 0.388866 -4.32E-05 2.248345 -0.042134 -0.214461
(-0.621331) (6.075116) (0.976682) (2.778943) (-1.050068) (3.131802) (-2.243087) (-0.301836)

R2 = 0.974       = 0.972  DW = 1.899  F = 50.5922R
Source: Authors' calculation
* Figures in parenthesis are t-statistics.

5.1. Park Test:
Considering the fact that the model is estimated using least weighted square method, it is necessary to

examine … of the variance in estimated. For this to be done, Park Test is going to be used. Based on this test,
following model should be estimated:
Ln �2 = �+� Ln (an independent variable) + U 

Since �2 is not available,      is used in the model. If coefficient of � is statistically significant, there will2û
be inconsistency of the variances. Applying this method on all explanatory variables of the model (tables …),
it is concluded that there is no inconsistency of the variances in the model. 

5.2. The result of the Model for Iranian Central Bank:
In order to review the performance of the CBI indices for the Iranian Central Bank and to see whether

these indices are different from those of the other countries, we are to regress the model using dummy variable
for the data of Iran.

For this to be done we have applied the same growth regressions with weighted least square. The result
shows that estimated coefficient for dummy variable is not significant and therefore there is no difference
between the performance of the indices in Iran and those of other countries. Thus, CBI with less turnover of
the central bank governor has positive impact in the economic growth, which means TOR has significant
negative effect on economic growth. 
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Table 3: The result of growth and CBI indices for the Iranian Central Bank
Sq. Regressed Model Dummy Variable t-statistics
1 Base model and dummy variable as intercept -1.521079 -0.539436
2 Base model and dummy variable as slope -15.21079 -0.539436
3 Model no. 2 and dummy variable as intercept -0.533481 -0.206650
4 Model no. 2 and dummy variable as slope -5.5334809 -0.206650
Source: Authors' calculations

6. Conclusion:
Based on the estimations using LR test, the coefficients of TOR and LVA, which have been introduced

as CBI indices, have different results.
In all the models in which LAV has been used, the resulted coefficient is not statistically significant and

it can be concluded that this CBI index does not have impact on economic growth. This result, which is also
confirmed by other empirical studies, can be explained by the fact that more legal independence has been
provided for the central bank in most of the countries, recently. 

On the other hand, the result for the turnover of the governor of the central bank (TOR) is different. The
results show the TOR has negative impact on the economic growth and since the more turnover leads to a
higher TOR, we can construe of positive relation between CBI and economic growth. The explanation of this
result is that consequent changes of the central bank governor because of political and non-political situation
can be resulted in instability of implementing monetary policies to reach suitable economic growth.
It should be noted that in some situations coordination between the central bank governor and the government
leads to lower turnover the central bank governor. This can be seen in countries in which the central bank does
not have independent position. The results on the situation of the Iranian central bank show no significant
difference between Iran and the other countries.  

The overall result indicates that the CBI effect considering turnover of the central bank governor (TOR)
has significant impact on economic growth of the countries under review, while the legal indolence of the
central bank (LVA) does not have such an impact on the economic growth.
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Appendix
Table A1: The correlation between variables in the model
CBI Indicators and their cross-country correlations

LVA TOR
LVA  1.000000  0.139796
TOR  1.000000
CBI indicators and Z-variables (cross-country correlations)
Z-variable CBI indicators

----------------------------------------------------------------------------------------
LVA TOR

GDC 0.181728 -0.053493
GYP -0.17048 -0.203165
INF 0.230081 -0.070584
STD 0.085657 0.149728
STI 0.221214 0.084818
XP -0.168196 -0.161563
GOV -0.135189 -0.177067

Table A2: Tests of exclusion restrictions
CBI indicators H0: doubtful variables excluded F-statistics
TOR INF STI GDC STD XP GOV 3.737207

 (0.00481)
LVA INF STI GDC STD XP GOV 4.375618

 (0.00174)

Table A3: Comparison of CBI indicators in two periods (1980-89) and (1995-2004) for the countries under review
Average of Average of Legal Average of the Average of the 
Legal Central Bank Central Bank Independence Turnover of the Turnover of the 
Independence Index Index 1995-2004 (LVA) Central Bank Governor Central Bank 
1980-89 (LVA) 1980-89 (TOR) Governor 1995-

2004 (TOR)
Argentina 0.44 0.80 1.00 0.60
Bolivia 0.25 0.79 0.10
Botswana 0.36 0.52 0.40 0.20
Brazil 0.26 0.46 0.80 0.50
Chile 0.49 0.82 0.80 0.20
China 0.29 0.63 0.30 0.20
Columbia 0.24 0.69 0.20 0.14
Costa Rica 0.42 0.74 0.40 0.30
Check 0.83 0.20
Ecuador 0.88 0.90
Egypt 0.53 0.50 0.30 0.20
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Table A3: Continue
El Salvador 0.77 0.37
Ethiopia 0.47 0.51 0.10 0.20
Ghana 0.28 0.55 0.20 0.20
Greece 0.51 0.86 0.20 0.20
Guatemala 0.82 0.20
Honduras 0.41 0.65 0.10 0.30
India 0.33 0.29 0.30 0.20
Indonesia 0.32 0.87 0.20 0.20
Iran 0.22 0.47 0.14 0.10
Israel 0.42 0.49 0.20 0.10
Kenya 0.44 0.55 0.20 0.20
South Korea 0.23 0.35 0.50 0.30
Kuwait 0.43 0.09
Kyrgyz 0.52 0.10
Lebanon 0.37 0.49 0.10 0.20
Malaysia 0.34 0.48 0.20 0.20
Mexico 0.36 0.64 0.30 0.10
Morocco 0.16 0.37 0.20 0.10
Gambia 0.46 0.10
Nicaragua 0.42 0.82 0.40 0.20
Nigeria 0.33 0.51 0.10 0.20
Oman 0.60 0
Pakistan 0.19 0.37 0.30 0.10
Paraguay 0.71 0.60
Peru 0.43 0.91 0.30 0.20
Philippines 0.42 0.71 0.20 0.10
Hungary 0.10 0.90 0.50 0.10
Slovakia 0.42 0.17
Estonia 0.85 0.07
South Africa 0.30 0.45 0.20 0.10
Sri Lanka 0.52 0.20
Tanzania 0.48 0.54 0.10 0.10
Thailand 0.26 0.19 0.10 0.40
Trinidad and Tobago 0.36 0.20
Tunisia 0.47 0.21
Turkey 0.44 0.87 0.40 0.20
Uganda 0.37 0.54 0.20 0.23
United Arab Emirates 0.52 0
Uruguay 0.22 0.44 0.30 0.40
Venezuela 0.37 0.82 0.50 0.10
Zambia 0.31 0.53 0.50 0.26
Average 0.348943 0.601538 0.317143 0.214231
Source: Cukierman (1993), Mead and Crew (2008), Ghazimirsaeed (2000), Deriher et al (2008)


