Central Bank Independence and Inflation:
Empirical Analysis

Chioma Sylvia Nwambe

Submitted to the
Institute of Graduate Studies and Research
in partial fulfillment of the requirements for the Degree of

Master of Science
in
Economics

Eastern Mediterranean University
February 2015
Gazimagusa, North Cyprus



Approval of the Institute of Graduate Studies and Research

Prof. Dr. Serhan Ciftcioglu
Acting Director

| certify that this thesis satisfies the requirements as a thesis for the degree of Master
of Science in Economics.

Prof. Dr. Mehmet Balcilar
Chair, Department of Economics

We certify that we have read this thesis and that in our opinion it is fully adequate in
scope and quality as a thesis for the degree of Master of Science in Economics.

Asst. Prof. Dr. Cagay Coskuner
Supervisor

Examining Committee

1. Assoc. Prof. Dr. Fatima Guven Lisaniler

2. Assoc. Prof. Dr. Servin Ugural

3. Asst. Prof. Dr. Cagay Coskuner




ABSTRACT

Many countries have implemented reforms on their Central Banks granting them
more independence from political influences. This can be attributed to the recent
research in this area which showed that making the Central Banks more independent
is a very good means of achieving lower inflation/price stability in a country.
Empirical work supporting this theory shows that there is a significant relationship
between inflation and Central Bank Independence but not necessary enough to really
bring down inflationary problems. Using data for 6 countries over the period of
1997-2011, result supports this theory but it also shows that other control variable
needs to be added for better explanation, and also CBI should be part of policies and
strategies to help fight and control inflation in these countries and not necessary the
only solution as other policies need to be adopted by their Government and Central

Banks.
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Oz

Bircok iilkede, Merkez Bankalarini politik baskilardan daha bagimsiz hale getirme
yolunda reformlar yapilmistir. Bu reformlarin sebebi, bu alanda yapilan ¢alismalarin
merkez bankalarinin bagimsiz hale getirilmelerinin enflasyon/ fiyat istikrarinda
olumlu katkisinin oldugunu gostermesidir. Bu alandaki empirik ¢alismalar enflasyon
ile Merkez Bankas1 bagimsizlig1 arasinda istatiksel olarak onemli bir iligski oldugunu
gostermektedir. Yine de bu iliski enflasyon sorununu tamamen ¢6zecek biiyiikliikte
olmayabillir. Bu calismada da 6 iilkededen 1997 ile 2011 yillar1 arasindaki veriler
kullanilmis, ve panel veri calismasit sonucunda enflasyon ile Merkez Bankasi

bagimsizlig1 arasinda ters bir iliski oldugu gozlemlenmistir.

Anahtar Kelimeler: Merkez Bankasi Bagimsizligi, Enflasyon, Biitge Acig1/

Fazlaligi, Para Arz1
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Chapter 1

INTRODUCTION

1.1 Background of the Study

Generally, Economists recognize that inflation, especially unpredicted inflation is
harmful to the welfare and economic growth of any country. This realization has
made such an impact on economies subject that scholars and policymakers should
make effort to fully understand the inflationary process, their causes and remedies

increasing government spending by coercing the Central Banks to print more money.

As inflation has been a major macroeconomic problem for several countries, there
have been also intensified efforts to stabilize the inflation rates. Exchange rate
controls, tight monetary policies and interest rate targeting are among some of the
efforts. However, none of these efforts would be effective, unless they are
accompanied with effective Central Bank discipline, because sometimes, instead of
Government to increase tax revenues, they increase their budget deficit in order to
finance their never ending expenditure. This increases the money flow in the
economy, causing more inflation.

1.2 Central Bank Independence

Central Banks are state institutions with the main objective of setting up the
monetary policies with respect to legislated goals which may include targeting
inflation rate, targeting interest rate or boosting economic growth. The monetary
policy is conducted through controlling money supply which in turn, is achieved

1



through printing money, engaging in open market operations and setting bank

reserve requ irements.

While the goals and tools for achieving these goals are very similar for most Central
Banks, Central Banks can vary extensively in terms of degree of independence they
may have. Central Bank’s Independence simply means the extent with which a

Central Bank can set the monetary policy without Government interference.

However, a more detailed definition of CB independence also includes the degree of
freedom from political pressure. In other words, how Central Bankers are appointed,

reassigned or fined and how the policies and regulations are formulated.

With these definitions in mind, they are two major variables in mind which are used
for CBI. These are Central Bank Governors Turnover rate and the Budget
deficit/surplus of a government. This study takes the latter approach and uses the
budget deficit/surplus as a proxy and measure for Central Bank Independence. As
explained earlier, this is a valid and used proxy because the less is the CBI, the more

likely the Central Bank are to finance the Government budget deficits.

To this end, many economist and policy makers advocate the CBI as it is well known
that the independence of Central Banks is the main driving force in creating a
disciplined and reputable Central Banks. The increased interest in this central bank
independence is largely due to the recent reform that has increased over the years
especially since the 1970s. This were done to partly help solve the huge problems of

inflation and to improve the social structure and standard of living of these countries.



As a result, several authors have been investigating the role of CBI on stabilizing
inflation. For example, one pioneering work, Cukierman (1992) used Central Bank
Independence as a measure (a defacto method based on qualitative measure) for
reducing inflation. Since then, other researchers have taken up the torch to use and
improve on this measure because the result found by Cukierman (1992) was very
significant. Nevertheless, while some recent and past studies found a higher central
bank independence level affects the economy positively, and stabilizes inflation,
some other papers found no significant evidence for it. With this study, we attempt to
increase the awareness on how Government influences on Central Banks are
detriment to their economic growth. In other words, the purpose of this paper is to

investigate the role of CBI in controlling the inflation rate.
1.3 Inflation and Monetary Policy

Inflation is defined as a percentage increase in the average price level. For measuring
this average price level, quite often consumer price index is used. While this is the
most emphasized one, the average price level may also be measured by producer
price index or by GDP-deflator. There may be several reasons for inflation: oil price
increase, exchange rate fluctuations as well as a consistent budget deficits and

expansionary monetary policies are among the well known ones.

This study focuses on the latter factors. It links budget deficit and money supply to
CBI, and attempts to look at the impact of CBI on inflation. As such, we think this is
quite an important topic to explore because we know that inflation is among the top

macroeconomic problems leading to lower growth rate and lower living standards.



Chapter 2

LITERATURE REVIEW

Most economists believe that inflation to some extent can be controlled by making
the Central Bank more independent. As Cukierman, 1992 and Lohmann, 1992 put it,
the more independent a Government grant the Central Bank, it shows that the more
committed the Governments are to fight inflation. This in turn, creates more

reputable and reliable policies.

Nevertheless, there is a scarcity of literature linking CBI to inflation fighting. Below,

we present some past papers on the subject.

According to Cukierman and Cukierman et al (1992), this showed a unique and vast
method of measuring Central Bank independence by ranking their banks based on
the degree of independence. The data went back as far back as 1950; he observed a
set of 72 random countries (with 21 industrialized and 51 developing countries). This
was to check whether they are systematic differences between the levels of
developments in different countries. Actual turnover rate of the Central Governors
and questionnaire answered by specialists in 23 out of the 73 countries observed was
used. The results showed that legal independence (which was difficult to measure
and subjective to judgment), is more important in the industrialized countries,
meanwhile Turnover rate is more important to developing countries (see for example
Bodart 1990 and Leonee 1991). Results showed that legal independence is not
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necessary or sufficient in reducing inflation but it shows that some legally
independent countries have lower inflation. Also the paper produced four rankings of
independence; legal independence of Central Banks, Turnover rate, Questionnaire

and the aggregation of the first two rankings.

Harshana et al (2011) in their work also examined the link between inflation and
central bank independence. The data was collected for 20 countries and used over the
period of 1988-2007. This paper examines whether or not central bank independence
can be a tool for achieving price stability in some parts of Africa countries where
inflation is always know to pose a serious threat; this is because the tendency for
major spending in these developing countries are higher compare to the developed
countries and are also more liable to inflation (see also Dutton, 1971; Aghevli, 1997;
Khan, 1978). The results of this study using turnover rate and changes in budget
deficit as a proxy for central bank independence was that inflation was reduced to
some extent but not a a sufficient measure; variables affecting inflation includes
unemployment rate, Gross Domestic product and trade openness. They employed a
panel data set across time, OLS (Ordinary Least Square) method, FE (fixed effect)
and RE (Random Effect). Not surprisingly, unemployment regression results had a
positive coefficient and highly significant at 1%, the only problem reported on this
research was lack of complete data. The paper recommended among other measures,

commitment for Government to hold an executive balance budget is paramount.

Using Ordinary Least Squared (OLS) econometric regression, Ayhan and Durmus
(2009) in their work titled “the effect of central bank’s independence on Growth
Volatility”, analyses the impact of enhancing independence of central banks in

curbing and fighting inflation. They investigated the relationship that exists between
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growth volatility and the central bank’s independence in Chile, Turkey, United
Kingdom, Israel and Brazil using panel data, for a period of 1968-2007. From their
findings, it was discovered that the performances of several countries revealed that
when they enhance the independence capacity of the central banks of these countries,
there is reduction in the pace of economic growth, that is, it influences economic
growth inversely. In conclusion, they recommended that central banks should be
granted autonomy, despite the fact that it encourages macro economics aggregates
like price instability and unemployment, but it’s a basis for sound economic growth

performance.

Marco and Davide (2012) argued that nations that encourages and allowed Central
Bank Independence would experience a decline in their inflationary rate. Their
article portrays that the link between the central bank independence and inflation is a
sensitive one. This study sampled 10 OECD countries between 1972 and 2010, using
a panel data analysis. The objective of this study was to stress the importance of
central bank independence in any economy. It was discovered from their findings
that legislative reforms that put together the degree and extent of which central bank
independence, expresses a sound and strong effect on the dynamics of inflation rate.
Moreover, a negative relationship was found between central bank independence and

inflationary level in the sampled countries.

Fernando Martin(Revised 2014) in his article “Debt, Inflation and Central Bank
Independence”, viewed Central Bank Independence basically as a way to limit
inflation prejudice that may come up under unrestricted policy, he showed that the
role played by the fiscal authority in restricting and reforms of this institution has

been ignored. Notably, he argued that although central bank independence increases
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the social welfare at the beginning, it does not however reduce inflation permanently
as anticipated. For example, for any given any given level of debt, central banks
might lower taxation to decrease distortions in inflation at the cost of future
disturbances. As long as the central bank is accommodating, debt increases, so would
inflation, this at the end will reverse the effect of the efforts they achieved at the
beginning. Whereas strict monetary rule no matter the level of the debt will achieve
lower inflation permanently because there is no temporal debt choice trade off in the
monetary policies that will cause long run distortions. In order to allow for a clear
interpretation of his work from PRE (pre reform) and ICB (independent central
bank), the economy was calibrated to the postwar US (of which the results showed
that there was an increase in debt observed in the 1980s from PRE to ICB). He
argued that central bank independence is a reform that makes them resistant to
political frictions which implies reduced inflation and taxes for any debt level given,
therefore as deficit accumulates, there will be increases in debts and inflation.
Finally, his results showed that central bank independence reduces inflation
consistently but the effect disappears in the long run due to increased debt
accumulated; but the result does not support the theory that ceteris paribus, a country

with more independent central bank will have lower inflation.

Michael Parkin (2013) examines directly the “effects of central bank independence
and inflation targeting on macro economic performance by natural experiments”
which includes defining framework for assessing the effects of central bank
independence and inflation targeting. He separated the economies into more
dependent, inflation targeters , more independent inflation targeters and others

(controls). His measures includes the short run Philips curves trade off, the long run



Tailor curve trade off, Annual data on CPI (consumer price index) , inflation, real
growth rate, output gap and unemployment rate from (1980-2011) was used in 26
advanced economies. The result showed that when a central bank is more
independent, it reduces inflation and lowers the growth rate of future inflation but
there is not a real change or adverse effect on real GDP and unemployment. Also if a
central bank becomes an inflation targeter, it can also lower future real GDP growth
and output gap. From his reports, it showed that institutional arrangements are even
more effective then central bank independence. Major concern should be directed
towards flexible inflation targeting, executed transparently and credibly, can be an
important tool in curbing inflation rate (these monetary policies has been used in

countries like Australia, Canada, Sweden, etc).

Athanasios Anastasiou (2009) reviews the influences that several factors may have
on the link between legal central bank independence on one hand, inflation with real
GDP on d other hand. Using multivariate OLS regression on 39 OECD countries
during the periods of 1991-1998 and 1999-2006, the study showed that central bank
independence is related to 3key issues; personnel independence, financial
independence and independence in the formulation and implementation of monetary
policies. This research also extended the indices used by Cukierman (1992), this is
made possible due to the new central bank laws enacted in this past few years in
several countries. The sample comprises of 28 countries both developed and
developing. The results showed that even when the control variables were included,
central bank independence coefficients remaining statistically and negative, it
showed that the countries with higher central bank independence tend to experience

lower inflation and that only the Government quality, openness and political stability



(control variables) influences inflation negatively and significantly, meanwhile it
also revealed no relationship between real GDP and inflation over the both period of
time observed. Recommendation included assigning to central bank an inflation
target, imposing penalties on the monetary authorities for when their monetary
policies are used for unemployment purposes which creates more inflation instead of

curtailing it.



Chapter 3

THEORITICAL BACKGROUND

Inflation is known to be a sustained increase in the general level of prices of goods
and services in an economy. This is usually measured by price index or consumer
index. After awhile, an economy experiencing constant inflation will be faced with
devaluation of their currency because their currency is not able to buy as much goods
as before (this is measured in annual percentage increase). In this Chapter, first |
present the cost of inflation in order to highlight why inflation is such an important
macroeconomic variable. Then | present some of the theories which explain the

causes of inflation.
3.1 Costs of Inflation

3.1.1 Menu Cost

These are costs to the firm related to the changes in the prices of goods and services;
this is also costs of changing nominal prices in general. In a lay man’s term, it’s a
cost due to efforts and money spent on goods and services caused by price
fluctuations.

3.1.2 Shoe Leather Cost

This is the cost of effort, time and money spent on trying to divert or counter-react
the effects of inflation such as keeping less cash (having to and withdraw money

frequently than usual) and investing in other currencies with lower level of inflation.
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This literally means the extra time and physical work that you require to reduce the
effects of inflation.

3.1.3 Redistribution of Income

Inflation will make borrowers better off and the lenders worse off, it also reduces the
value of savings generally (depending on the interest rate). This is to say that the
effect is not equally distributed in the economy, plus decrease in the purchasing
power of money; also there will be increases in assets, so those who want to acquire
them will have to pay more to do so.

3.1.4 Reduced International Competiveness

Because a higher inflation will make a country’s good and services cheaper in the
international market, this leads to decreased competitiveness of that country.

3.1.5 Uncertainty

Inflation causes people to be uncertain about what to spend their income on and
where it will profit them more in the future or they will incur losses; this confusion

leads to a low economic growth in the long run.
3.2 Theories of Inflation

3.2.1 Demand Pull Effect:

As wages increase in a country (that has low employment mostly), people will have
more money to spend on goods, this will increase the supply of liquid money for
expenditure in an economy and in turn increase the demand for products, suppliers
will in turn raise the prices of these goods and services to balance the effect. This

usually occurs in growing economies.
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Figure 2: Demand Pull Effect

An increase in AD increases price levels (AD can increase as a result of an increase
in either of these components; C+I+G+X-M)

3.2.2 Cost-Push Inflation

When industries experience a rise in their cost of production, firms will in turn
increase their price of goods and services in the market, this is to protect their
profitability by passing off the boost in the cost of production unto the consumer in
shape of higher prices, this cost-push can be due to;

Increase in wages

Increase in raw-materials

Higher taxes

Declining productivity
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3.2.3 Structural Inflation

This is usually caused by Central Bank printing more money which causes excess
money in circulation because more money in circulation equals increases in prices of
goods and services, that is, more money is chasing after the same level of goods and
services as before. The extreme case of this is Hyper-inflation. In some cases like in
Recessions and Liquidity Trap, this monetary policy may do more good than harm,
that is, increase in money supply will not cause inflation.

3.2.4 Philips Curve

Philips Curves is an economic theory by A.W. Philips, explaining that
unemployment and inflation have a stable inverse relation, that is, the lower the rate
of unemployment, the more the increase in wages in that economy, so with economic
growth follows higher inflation. This policy has been used or exploited rather
frequently by policy makers and economists; because this curve explains that
changes in the level of unemployment will affect inflation directly. So, increase in
AD (Aggregate demand) will:

13



» Decrease Unemployment.
» Firms will increase Nominal wages in order to compete for laborers.
» Wages will rise

» Firms pass this increase in wages on to the consumers in form of higher prices.

Inflation
(%)
6% | — — —
o ———— |
2% Phillips
| Curve
I |

3% 5%
Unermployment
Copyriaht: www.economicsonline.co.uk (a0

Figure 3: Exploiting the Philips Curves

This policy makers now use the tradeoff between unemployment and inflation, that
is, a little more unemployment=less inflation. This was mostly used by Governments
in the 1960s and 70s to reduce inflation. After the 1970s, the trade off no longer
worked, so Economists (Friedman and Philips) explained that they maybe more than
one Philips curve but also series of SR Philips curves and LR Philips curves which
exists at the NRU (Natural rate of unemployment) because in the LR, there is indeed
no tradeoffs between unemployment and inflation.

3.2.5 Supply Sides Policies

Does the tradeoffs still exists; between 1993 and 2008, unemployment decreased ,

but inflation did not rise, many economists attributed this to the supply side policies
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that has been used over the past 20 years. This was carried out in UK, so the Philips

curve still exists but for the UK, it’s shifted to the left-side.

Inflaticn
(2%) Long run Long run
Phillips Phillips
-‘- Curve Curve

Effective supply-side policy
has shifted the LEPC to the left
and reduced MAIRU

Short run
Phillips
Curves

b, S h__
Unemployment
- - (%)

Figure 5: Supply-Side Inflation.

3.2.6 Keynesian Theory of Money

The Keynesians also argued hat increase in aggregate demand can be also due to
increase in real factors. In his book "How To Pay For War”, Keynes explained
inflationary gap to be the amount of Government spending of which against it, there
IS no corresponding manpower or materials realized/provided by the economy. He
linked inflationary gap and inflation to full employment output. The Keynesians also
instituted that relationship between money and prices are not equal and indirect, they
viewed output and employment via interest rate in one hand and the integration of
monetary theory in the other hand. They also examined the relationship between
quantity of money and prices under full employment and unemployment too; which
suggests that as long there is unemployment, output and unemployment will change

in the same ratio as the quantity of money.
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Neo-Keynesian combined both aggregate demand and supply, it assumes Neo-
Classical view in the long-run and Keynesian vie in the short-run; they propose that
decline in productivity shows diminishing returns to scale and this in turn cause
inflationary pressures caused mainly by over-heating of the economy and output gap
expansion.

3.2.7 Neo-Classical Theory (Economy)

This theory revolves around the role of market in the economy, if the forces of
demand and supply worked freely in the market, then it will prosper, so the
Government’s main role is to make sure that the market is clear and prevent
disturbances. The theories used to justify these views and opinions include;

» FREE MARKET VIEW: that is if the economy is left on its own, it will lead
to full employment, this happens only when the labor market works
perfectly.

> SAY LAW: according to this early 19" century Economist Jean Baptiste
Say, supply creates its own demand, this notions assumes that any increase
caused by output of goods and services (supply) will lead to an increase in
expenditures of the consumers to buy (demand) that product.

» QUANTITY THEORY OF MONEY: this theory gave and equation,
Fisher’s equation,;

MV = PT

M = is the amount of money in circulation
V =is the velocity
P = average price levels

T = number of transaction occurred

16



They proposed that V will be stable and T will lead o full employment
(increase in money=increase in prices). This equation can also be re-written
as in percentage quantities:
M+V = P+Y
P = percentage rate of inflation
M = percentage rate of rise in money supply
Y = percentage rate increase in real output
V = percentage increase in velocity of money.
The shortcomings of this theory is that it does not explain the process by which when

money increases, there will always be an increase in price.

This Neo-Classicalist believes more that increase in demand for money is a major
factor in inflation. They also gave this equation:
P = MD/KR
The equation above depicts that the general prices of goods and services increases in
the same rate as the demand for money given K&R, where:
MD = amount of money demanded
R = real output

P = general price level

K = a constant proportion of total income people want to hold in form of

cash.
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Chapter 4

EMPIRICAL SPECIFICATION

As mentioned before, the purpose of this study is to investigate the role of
Central Bank Independence on inflation fighting. Indeed recent works by
Cukierman et al (1992), Johnson (1995) and Eijttinger (1998) found that, as countries
make their Central banks more independent, there was higher price stability and

economic performance.
4.1 Proxy for Central Bank Independence

One of the challenges of this work is to find a good proxy for Central Bank
Independence. Previous literatures have used Governors turnover rate and budget
deficit/surplus variables commonly as a measure of CBI. Below | present some of the

studies:

Economists like Bade and Parkin (1984) and Alesina and Summers (1993), that were
the first researchers in this field, suggested that there is no relationship between
Central Bank Independence and inflation. There proxies was based on whether (a) if
there are Government members on the board of the Central Bank (b) whether the
board members were appointed by the Government (¢) whether it’s the Government
or the Central Bank that controls the monetary policy. Also some authors like
Campillo and Miron (1997), argued that Central Bank Independence does not play a
significant role on inflation in developing countries once other factors are controlled
for.

18



Cukierman (1992) developed the best measure so far and argues that legal
Independence may be a improved measure for Central Bank Independence in
industrialized countries rather than developing countries, he explained that
sometimes even when the law is specific, the actual practice may not be the same.
Therefore Cukierman (1992) and Cukierman et al (1992) built a defacto method to
measure Central Bank Independence by averaging the number of term in office by
the Central Bank Governors. This assumes that a higher turnover rate means that the
Central Bank has a lower level of independence. Although Brumm (2000) concludes
that even though the Central Bank Independence legal indicator did not have any
impact on inflation, using the Turnover rate and political instability index, by
Cukierman and Webb (1995), it was significant. He also suggests that this may not
be the case at all times as some Governors may last longer simply by obeying the
political leaders or the Government. Despite this, many researchers have used this
measure with a clear result and conclusion that using Turnover rate to measure

Central Bank Independence, it shows a negative relationship with inflation.
4.2 Empirical Specification

Our empirical specification is that as Central Bank becomes more independent, the
less inflation there will be, the action o the Central Banks who influence monetary
expansions have a profound effect on the Economy, so we expect a negative
relationship between inflation and Central Bank Independence, because if they are
not, we expect there to be uncontrolled money spending, inappropriate monetary
policies and unreasonable budget deficits/surpluses.

The model for this study is formulated using Inflation as a dependent variable on one
hand and Money Supply, Oil Prices, Openness and Central Bank Independence as

measured by Budget deficit/surplus on the other hand as the independent variables.
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Thus, the following mathematical model is used to examine the role of CBI in
Stabilizing price level.
Infl=f(bg,ms,0ilp,) ..o (eql)
Where;
Infl is inflation proxy by Consumer Price Index (annual %).
Bg being the budget deficit as percentage of GDP.
Ms being the aggregate money supply as percentage of GDP.
Oilp being the oil price in barrels measured in US dollars.

Equation one above can be re-specified as;

inf,, = B, + Abg; + B,ms; + L:0ilp; +U; oo (eq2)

Where i=1,2,3...,Nand t=1,2,3...N

The above equation two is the economic model with an error term (Uit) which is

normally distributed with zero mean and variance = 1.

Table 1: Below illustrates the apriori expectations specified in the model above.

Budget Surplus Negative
Money Supply Positive
Oil Prices Positive

B1<0, B2>0, B3>0. Note that the Equation 2 above contains two trending variables
money supply. The two variables are suspected to be non-stationary and running
multiply regression using one or more trending variables may result in spurious

relationship or a meaningless result.
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Furthermore, inflation is a complex variable that cannot be adequately explained by
other variables alone without using the previous year(s) in the inflation value. Hence,
the below equation includes the lagged value of the dependent variable so as to
improve the explanatory value of the model;

inf, = B, + Bbg; + B,ms; + Boilp; + B, int,_ +U;  wweeeeees equ(3)
4.3 Variables Includes:
a) Budget (Bg);
This is a good measure for both developed and developing economies like African
countries, this is because it is easier and quicker for the Government to print more
money to finance major capital expenditures rather than increase their tax revenues.
This could be due to political or electoral reasons which in turn may cause an
increase in cash circulation thereby causing more inflation in the economy. We
expect that when there is high Budget Surplus (when revenue exceeds Government
Expenditure) meaning the Government is spending less; we assume that the Central
Bank is working properly and more independent, inflation will decrease (a negative
relationship).
4.4 The control variables used are as follows;
a) Oil Prices (QilP)
The relationship between inflation and oil prices is very evident especially around
early 1974, after the oil prices have been increased severally, the prices by then was
at four times what it was in 1973. Since then, oil prices have increased ten times
more than it was in 1974 and in some cases, less. As inflation moves up and down,
oil prices in that country moves in the same pattern, this is because oil is a major
input in an economy that is used in every sector including the industries, for

transports, in homes, etceteras; so as inputs cost increases so will the end products.

21



Many countries are faced with ways of countering the inflationary effect of oil prices
given also the balance of payment deficit they all seem to face at the same time.
Increase in oil prices brings about inflation in the prices of goods and services and so
we anticipate a positive relationship between inflation and prices of oil.

b) Money Supply (ms)

It is well known that when money supply grows faster than output in an economy, it
will cause inflation, its only when an economy is in recession or depressed that the
Central Bank can increase the circulation of money without causing inflation (this
occurred in US between 2008-2011). It’s also been known that countries with high
long-run growth rate are countries that experience high long-run inflation rates and
vice versa. The expectation here is that there will be a positive relationship between
inflation and Money supply but bearing in mind that all countries do not have the
same economic build, this result maybe the opposite which proves my earlier notion

about different inflationary effects on different economic structures
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Chapter 5

DATA AND SOURCES

As mentioned earlier in the previous section, this study utilizes panel data in
analyzing the empirical evidence for Central Bank Independence influence on
inflation. The countries selected are the United Kingdom, Sweden, Brazil, India,

Denmark and Estonia. The data covers a time period of 1987-2011.
5.1 Data Description and Sources

The model specified in chapter 4 uses annual data collected across the 6 sample
countries of the study. The dependent variable is Inflation. For all countries, it is

measured by the consumer price index.

The first independent variable Budget Deficit is a proxy for Cash surplus/deficit. It is
measured as minus expense, minus net acquisition of nonfinancial assets and is
showed in percentage (Weighted Average was used for calculation). In the 1986 GFS
manual, nonfinancial assets were included under revenue and expenditure in gross
terms. This cash surplus/deficit is closest to the earlier overall budget balance. For
most countries central government, finance data have been merged into one account,

but for others only budgetary central government accounts are available.

The second independent variable Money Supply which is Money and quasi money
(M2) as percentage of GDP. This money supply includes the sum of currency outside
banks, demand deposits other than those of the central government, and the time,

savings, and foreign currency deposits of resident sectors other than the central
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government (Weighted Average was also used). Money supply is frequently called
M2 and it corresponds to the definition in International Monetary Fund's (IMF)
International Financial Statistics (IFS). The derivation of this indicator was
simplified in September 2012 to be current-year M2 divided by current-year GDP
multiplied by100. The source is from International Monetary Fund, International
Financial Statistics and data files, and also the World Bank and OECD GDP

estimates.

Oil price is the Barrel price for gasoline (US$ per Barrel), prices refer to the pump
prices of the most widely sold grade of Oil. Prices are in US local currency (US
Dollars), as the US price was used as base for the other countries (calculation was
done using Average). The source is from Dow Jones & Company, Wall Street

Journal and US Department of Energy, Energy Information.

Openness is measured by trade as percentage of GDP, is the sum of exports and
imports of goods and services measured as a share of GDP (Weighted Average was
used). Data source is from World Bank national accounts data, and OECD National

Accounts data files.

The last variable is a lagged value of the dependent variable. All the other data were
obtained from the IMF Data Base (World Economic Outlook) and World Bank Data

Base (World Development Indicators).
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5.2 Graphical Descriptive Analysis

Chart 1: Annual Inflation Level Across Countries (1997-2011)

-12

Source: World Economic Outlook, IMF international financial statistics

The annual inflation chart shows that inflation among these 6 countries are very
volatile and hard to predict. Between 1997 and 2003, UK and Sweden were
experiencing the highest inflation at 3.8 and 3.5 respectively, with India having -4.58
and Brazil with -4.33 in 2002. But between 2004 and 2011, Denmark was leading at

5.518 in 2006 and UK with -10.85 in 20009.
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Chart 2: Annual Budget Deficit/Surplus (As Percentage of GDP), 1987-2011

combined for all countries.

6

-10

-12

W BRAZIL

m DENMARK

W ESTONIA

m INDIA

m SWEDEN

m UK

26



Chart 3: Individual Budget Deficit/Surpluses for all countries.
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From the chart above, we can see that Denmark has the lowest Budget Deficit from

2005-2008, followed by Estonia whereas United Kingdom has the highest
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Budget Deficit especially from 2009-20011 and followed by India. These differences
can be accounted due to the fact that for an example, United Kingdom is a large
country with equally a large economy while Denmark has is a smaller country with a

growing but small economy

Chart 4: Time Series Plot of Money Supply (As % of GDP), 1997-2011
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The M2(Money Supply) in UK is the highest in this chart and runs in billions of
Dollars, the value was around 178.3778948 in 2009, the other 5 countries experience
an entwined and closely related M2 as they all move together between

99.7902427(Sweden) in 2009 and 3.64045263(Estonia) in 2003.
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Chart 5: GLOBAL OIL PRICE VOLATILITY (In $ per Barrel) 1987-2011
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Chart 5.3.1D shows Oil Price volatility, “Random Walk”. It’s trending over time
from 1997-2011. The highest point was in 2008 during the Global Financial Crisis,
the oil price was close to $100 per barrel and suddenly dropped to less than $60 per
barrel in 2009, and recovered averagely in 2011 reaching almost $80 per barrel.
Based on this trend, we expect a drop in 2012 and 2013.

5.3 Descriptive Analysis (for each country)

Brazil

. sumn code country year inf bs oil

Variable Obs Mean  Std., Dev. Min Max
code 15 1 0 1 1
country 0

year 15 2004 4.472136 1997 01
inf 15 6369411 2.730676 3.1985%2 14.71533
bs 15 -2.317089  1.144048 -4.338351 -.0070809

0il 15 4932233 28,4507  14.388 99,568
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Denmark

. Summarize code country year ms oil inf bs

Variable Obs Mean  Std. Dev. Min Max
code 15 2 0 /i 2
country 0
year 15 2004 4472136 1997 011
ns 15 67,1588 1220239 46.22134 92.32162
01l 15 49.32233  28.4507 14,388 99.568
inf 15 2.178175 5909824 1.160165 3.399475
bs 15 1.160765  2.697202 -2.539586  5.51831
Estonia
. summ code country year inf bs oil
Variable Obs Mean  Std. Dev. Min Max
code 15 3 0 3 3
country 0
year 15 2004 4472136 1997 011
inf 15 4877363  3.015823 -.0847765 10,5818
bs 15 .6461622  1.795313 -3.017648 2.838936
0il 15 4932233 28.4507 14388 99.568
India
. summ code country year inf bs oil
Variable Obs Mean  Std. Dev. Min Max
code 15 4 0 4 4
country 0
year 15 2004 4.472136 1997 2011
inf 15 6.771045  3.216336 3.684807 13.23084
bs 15 -3.395063  1.171501 -5.418699 -.4706152
0il 15 4932233  28.4507  14.388  99.568
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Sweden

. sum code country year inf bs il

Variable Obs Mean  Std. Dev. Min Max
code 15 5 0 5 5
country 0
year 15 2004 4.472136 1997 2011
inf 15 1321592 1.158237 -.4944606 3.437049
bs 15  .7020838  1.995003 -4.356814 3.525353
0il 15 4932233  28.4507  14.388  99.568
United Kingdom
. summ code country year inf bs oil
Variable obs Mean  Std. Dev, Min Max
code 15 b 0 b b
country 0
year 15 2004 4.472136 1997 2011
inf 15  2.062738  1.025438 .78526094  4.48424
bs 15  -3.0746  3.997457 -10.85159 3.850522
01l 15 4932233  28.4507  14.388  99.568
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6.2 Multi-Collinearity Test

The table below displays the empirical results of the multi-collinearity test among the
variables of interest using correlation matrix. As can be observed there is no any
redundant/correlated variable(s) that may invalidates the conventional t/F test. In
fact, only OIL and MS has the highest correlation coefficient of 0.444543 which is
also relatively small enough to raise any alarm for multi-collinearity problem.

6.2.1 Correlation Matrix

Table 2: Correlation Matrix

Variables INF BD MS OIL

INF 1.000000 -0.288152 -0.269042 0.114811
BD -0.288152 1.000000 -0.395665 -0.091235
MS -0.269042 -0.395665 1.000000 0.444543
OIL 0.114811 -0.091235 0.444543 1.000000

6.3 Fixed Effect Regression Result

The table 3 below shows the fixed effect estimated regression result. All the variables
are statistically insignificant including the lagged value of the dependent variable
[INF (-1)]. Budget surpluses turned out with the correct sign (coefficient of -
0.104316) which implies that a negative relationship between inflation and budget
surplus. The money supply turned out with the wrong sign and it contradicts our
apriori expectation of a positive correlation between money supply and inflation and
this is also a contradiction to the Irvin Fisher’s theory of money which states that
when money supply increases, price level will also increase in the same proportion.
The coefficient of money supply is —0.025090 which implies that an increase in

money supply by 1%, will lead to a decrease in annual inflation rate by 2.5% all
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things being equal. For the coefficient of oil price, it turned out with the correct sign

of 0.028989 which is consistent with our theoretical expectations.

Table 3: Fixed Effect Estimated Regression Results

Parameter Estimates
Variable | DF | Estimated | Standard | t Value Prob. Label
Error
Coefficient
Intercept | 1 | 2.860303 1.364002 | 2.096993 | 0.0394 Intercept
BS 1 -0.104316 0.124520 | -0.837743 | 0.4049 Budget Surplus
MS 1 -0.025090 | 0.025960 | -0.966453 | 0.3370 Money supply
OIL 1 0.028989 0.014959 | 1.937874 | 0.0565 Oil prices
INF(-1) 1 | 0.322007 0.105801 | 3.043528 Lagged value of
0.0032 inflation

The diagnostic test result of fixed effect regression is reported on table 4 below for

the six selected countries of the study over the time period of 1997-2011. While the

standard error test revealed that all the parameters of the model are statistically

insignificant, the fixed effect model is overall statistically significant with 11.72 test

statistics. The explanatory power of the model is fairly good accounting for about

59% of the total discrepancy in the dependent variable (inflation). For the auto-

correlation, the Durbin Watson statistic is around 1.86 suggesting that there is a

relatively low positive auto-correlation.
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Table 4: Fixed Effect Diagnostic Result

Model Description: Fixed Effect Model

Estimation Method Panel Least
Squares

Number of Cross 6

Sections

Time Series Length 14
Fit Statistics
SSE 2.051630 F-Statistics 11.72880
SSR 0.0011 Prob (F-ratio) 0.000000
R- 0.587880 D.W statistics
Square 1.858527

6.4 Random Effect Regression Result

The table 5 below shows the estimated regression result of the random effect model.

Unlike the fixed effect model, all the estimated coefficients of the random effect

model are statistically significant at 5% significant level and also with the correct

signs, except for the Money supply which is still negative.

Table 5: Random Effect Estimated Regression Results

Variable | Estimated Standard | t Value Pr > |t| Label
Error
Coefficients
Intercept | 2.437717** | 0.894469 | 2.725324 | 0.0079 | Intercept
BS -0.277118* | 0.104396 | -2.654493 | 0.0096 Budget surplus
MS -0.029109** | 0.010331 | -2.817481 | 0.0061 Money supply
OIL 0.029426** | 0.009612 | 3.061436 | 0.0030 Oil prices
0.455944** 0.098658 Lagged value of
INFL-(1) 4.621475 | 0.0000 inflation

The diagnostic test result of random effect regression is reported on table 6 below for

the six selected countries of the study over the time period of 1997-2011. The
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Random effect model has a better fit than the fixed effect model. Overall, The RE
model is statistically significant with 22.23947 F statistics. For the auto-correlation,
the Durbin Watson statistic is almost close to 2 suggesting that there is no auto-
correlation in the RE model. However, the explanatory power of the model is a little
less than that of FE model, but fairly good enough since it accounted for about 53%

of the total variation in the dependent variable (inflation).

Table 6: Fixed Effect Diagnostic Result

Model Description: Radom Effect Model

Estimation Method Method: Panel EGLS
Number of Cross Sections 6
Time Series Length 14
Fit Statistics
SSE 2.121302 F-Statistics 22.23947
SSR Prob (F-

355.4940 ratio) 0.000000
R- 0.529644 D.W
Square statistics 1.906136

6.5 Model Selection-Hausman Test

The table 7 below reported a Hausman m statistic which gives information on the
suitability of the random-effects specification. The m statistic is based on the idea
that, under the null hypothesis of no correlation between the effects variables and the
repressors, OLS and GLS are reliable, but OLS is inefficient. Hence, a test can be
based on the outcome that the covariance of an efficient estimator with its difference
from an inefficient estimator is zero. To reject the null hypothesis shows that the
fixed-effects model is more reliable. Hence, based on the test M- statistics we cannot
reject the null hypothesis at 5% significance level and hence, conclude that the RE
model is more reliable for our analysis of central bank Independence and Inflation

among the six selected countries of the study.
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Table 7: Correlated Random Effects - Hausman Test

Test Summary Chi-Sq. Chi-Sq. d.f.  Prob.
Statistic

Cross-section random 0.000000 4 1.0000

Period random 0.000000 3 1.0000

Cross-section and period random  4.831085 3 0.1846
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Chapter 7

CONCLUSION

7.1 Conclusion

This study examines the link between inflation and central bank independence. Other
analytical works have noted that Central Bank independent could lower the expected
inflation (Kasseeah et-el, 2011). Using a panel data for 6 randomly selected countries
for the period of 1987-2011, | attempt to analyze whether central bank independence

lowers price stability among the six selected countries of the study.

In this paper, the main measure of central bank independence is the Budget
(surplus/deficit as % of GDP). However, the most popular measure of CBI most
especially in LDCs is the turnover rates of central bank governors; see Cukierman et
al (1992). The simple reason for not using this measure of CBI is because; it is an
informal indicator of independence which is found statistically significant as a proxy
for CBI in developing countries. As can be observed, this study involves some of the
most developed countries of the World, including UK, Denmark and Brazil. The
turnover rate is popular in LDCs because, the government found it easier spending
rather than using tax revenues and other less harmful ways. Apart from the Budget
Surplus/Deficit measure, other variables were controlled for, these includes Money

Supply, Oil Price and Exchange rate as well as trade openness.
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The evidence obtained shows that central bank independence contributes to
decreasing inflation rate via the reduction in budget deficit or increasing budget
surplus which in turn leads to lower price level in the economy. Other variables like
exchange rate, oil price, trade openness and the money supply also influence

inflation rates and should be included.

Using panel data models, namely FE and RE models, the paper link the
aforementioned variables together the proxy of CBI to explain the dependent
variable, Inflation. The fixed effects technique, however, doesn’t reveal any
relationship between the predictor and the outcome variables, as all the endogenous
variables in the FE model are statistically insignificant. Base on the RE model, we
find a strong statistical support for BS/D, MS, OIL and IFN (-1). Despite the obvious
advantage of the RE model over the FE model, the paper employed the Hausman test
to decide between the two models. The test supported the rejection of FE model in
favor of the RE model. The R2 we acquire under the RE effects is 0.54, therefore our

model explains about 54% of variation in inflation.

In general, the outcome indicates that CBI is a good way to fight high price level
among the selected six sampled countries of the study. Although important, it is still
not enough. From the findings, the R-squared is not enough to explain inflation rate
discrepancy; there are other causes of inflation. This is why other supplementary

methods will be needed to reduce and target price stability.
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7.2 Problems

Problems encountered included insignificant control variables that were later
excluded in my model (exchange rate regime, political instability and openness), it
can be reasoned that with more variables, the R-square will increase more and the
model will account for more variation between inflation and CBI. Furthermore, there
was an outdated TOR index for CBI proxy. Also the sample countries were reduced

due to incomplete data in the data base.
7.3 Recommendation and Further Research

Because this paper had to exclude TOR due to updated data availability and unclear
measurement, | will be continuing this research in my doctoral thesis to build a new
TOR index (Tenure of Central Bank Governors since their independence) based on
recent findings and test it in the West African Countries to see whether the CBI will
have a stronger and more significant effect on Inflation, seeing as the West African
Countries are mostly LDC and likely to rely heavily on their Central Banks which
also means more political influences, more inflation and unsteady economic growth
in these countries. | will be using the original model with the excluded control
variables to see whether the same result and effects can be achieved using TOR as

CBI proxy instead of Budget (deficit and surplus).
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