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ABSTRACT 

\» 
AN EMPIRICAL STUDY ON THE OUTPUT-INFLATION TRADE-OFF IN 

. 
THE BRICS COUNTRIES 

By 

Sim Chong Yang 

This study examines whether the short-run output-inflation trade-off in the BRICS 

countries follows the new Classical or new Keynesian theory. The variables used 

include inflation rate, nominal GDP and real GDP. The empirical model used is the 

Asai's (1999) version of BMR (1988) model. The Augmented Dickey-Fuller (ADP) 

unit root test, Autoregressive Conditional Heteroscedasticity (ARCH) test, and 

Generalized Autoregressive Conditional Heteroscedasticity (GARCH) test are 

employed in this study. Data published by the Datastream from the period of 

2003:Ql to 2011:Q4 are utilized in this study. The empirical results show that the 

short-run output-inflation trade-off in Brazil, Russia and India are well reflected by 

the new Keynesian model, while the short-run output-inflation trade-off in South 
8 4 

Africa is well reflected by the new Classical theory. The short-run output-inflation 

trade-off in China followed neither the new Classical nor new Keynesian theory. 

Governments can utilize fiscal, monetary and inflation targeting policies in 

moderating business cycles in the case of Brazil, Russia and India. For the case of 

South Africa and China, governments are advised to intervene only when necessary. 



ABSTRAK 

KAJIAN EMPIRIKAL BERKAITAN KOS LEPAS ANTARA OUTPUT DAN 
s 

INFLASI DI NEGARA-NEGARA BRICS 

Oleh 

Sim Chong Yang 

Kajian ini bertujuan untuk mengkaji sama ada kos lepas jangka pendek antara output 

dan inflasi di negara-negara BRICS mengikuti model klasikal baru ataupun model 

Keynesian baru. Pembolehubah-pembolehubah yang digunakan ialah kadar Inflasi, 
-- 

KDNK nominal dan KDNK benar. Model empirikal yang digunakan ialah model 

BMR (1988) versi Asai (1999). Ujian punca unit Augmented Dickey-Fuller (ADF), 

ujian Heteroskedastisiti Autoregresif Bersyarat (ARCH) dan ujian Heteroskedastisiti 

Autoregresif Bersyarat Umum (GARCH) telah digunakan dalam kajian ini. Data 

yang diterbit oleh Datastream dari tempoh 2003:Ql ke 2011 :Q4 telah digunakan 

dalam kajian ini. Hasil empirikal menunjukkan bahawa kos lepas jangka pendek 

antara output dan inflasi telah dicerminkan oleh model Keynesian baru bagi Brazil, 
# A 

Rusia dan India, manakala ia telah dicerminkan oleh model klasikal baru bagi Afrika 

Selatan. Bagi China, ia didapati tidak mengikuti mana-mana model tersebut. 

Kerajaan dapat menggunakan polisi fiskal, kewangan dan inflasi sasaran untuk 

menyederhanakan kitaran bisnes bagi Brazil, Rusia dan India. Bagi Afrika Selatan 

dan China, kerajaan dinasihati supaya campur tangan apabila perlu sahaja. 

.' 
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CHAPTER ONE 

INTRODUCTION 

1.0 Introduction 

In today's globalized world, technological advancement in transportation, 

communication and information technology, to name a few, has enabled the 

development of an increasingly integrated global economy. Stemming from the onset 

of globalization, various economies in the world, regardless of culture, beliefs and 

social norms are converging into one another. With the emergence of globalization, 

previously economic-isolated countries such as Russia and China are now opening 

their barriers to the rest of the world, with regard to trade and investments. In other 

words, globalization has enhanced the interconnectivity between various economies 

in the world and hence promises better trading opportunities as well as better 

economic growth and development. 

However, greater economic integration among countries will have drawbacks too. 

This is due to the fact that the world economy has reached a degree of integration 

where economic shocks happening in one country will sooner or later affect the 

economy of other countries, either directly or indirectly. Thus, the government of 

these countries play an important part in controlling and stabilizing these economic 

shocks. In fact, governments of many countries are striving to develop and 

implement effective policies in order to sustain their economies growth and to 

cushion any economic shocks that may negatively affect their economies. 

1 



The main aim of government policies is to prevent any related negative economic 

issues, such as unemployment, inflation, national output and international trade. In 
it 

the past few decades however, many controversies have arisen, among economists, 

over the effectiveness of a stabilization policy by the government on output and 

employment. These controversies are caused by debates over the proposition on 

whether the government should promote a non-activism or active activism 

stabilization policy such as a monetary policy. Despite this, these long-standing 

controversies have attracted the attention of two groups of macroeconomists, 

particularly economists who favour the new Classical theory and economists who 

favour the new Keynesian theory, in which both has taken into account the 

assumption of rational expectations. 

Since these two theories provide vastly different views and consequences for 

government policies on output and employment, it is crucial to decide which theory 

based approach should be adopted by policymakers. However, the supremacy of any 

theory will depend on the empirical implications that the theory will be able to 

provide. In addition, it must be able to provide empirical evidence and a clear 
s A 

understanding on how the economy works if an economic theory wants to be 

convincing enough. 

In this study, a sample of five countries namely Federative Republic of Brazil, 

Russian Federation, Republic of India, People's Republic of China and Republic of 

South Africa (hereby abbreviated as BRICS) will be used. The term BRICs 

originated from the paper titled "Building Better Global Economic BRICs" written 

2 



by Jim O'Neill, the Chief Economist of Goldman Sachs in 2001. In his paper, he 

examined the relationship between G7 and BRICs, and investigated the economic 

growth opportunity of these four largest and leading emerging markets that do not 

share the same cultural and geographical similarities. In The BRICS Report 2012, 

the original term BRICs was extended to BRICS, with the inclusion of South Africa 

because of its increasing significance in the world's economy. 

It has been eleven years since Jim O'Neil (2001) introduced the BRICS. He 

predicted that the collective economies of the BRICS countries will grow and 

eventually surpass the six largest Western economies within the next forty years, in 

terms of economic significance and size. Despite this, the world's global investing 

has been permanently changed. Interestingly, what seemed like an absurd bold 

predictions of the past eleven years has now become an increasingly likely scenario. 

This is due to the fact that the BRICS are now recognized as the world's second 

largest economies. 

1.1 Background of the Study 

This study investigates the existence of output-inflation trade-off in BRICS, the 

abbreviation of Brazil, Russia, India, China and South Africa over the years from 

1970 to 2011. Today, the BRICS encompasses almost 30 per cent of the world's land 

mass, with up to 40 per cent of the world's population. In terms of purchasing power 

parity, the BRICS gross domestic products (GDP) accounts for 16 per cent of the 

3 



world's GDP in 2000 and rose to almost 25 per cent in 2010, and is expected to 

increase greatly in future (The BRICS Report, 2012). 

1.1.1 Federative Republic of Brazil 

Figure 1: GDP Growth Rate(%) and Inflation Rate(%) in Brazil 
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In this study, the inflation rates used are based on 2005 as the base year. According 

to The World Fact Book (2012), Brazil is an emerging market featuring the large and 

growing mining industry, agricultural, manufacturing and service sectors. Its 

economy surpasses its neighbours, which are South American countries, and it is 

gaining reputation in the world market. After the global financial crisis hit Brazil in 

2008, consumers and investors regained confidence in its economy and had 

effectively increased Brazil's GDP growth to 7.5 per cent in 2010, which is the 

4 



highest GDP growth in Brazil's history in the past 25 years (The World Fact Book, 

2012). Brazil's GDP rose steadily from 2002 to 2008 despite the growth in global 

demand for Brazilian commodities in which Brazil has a comparative advantage. 

Between the period of August 2002 and August 2005, the price of Brazil's semi 

manufactured export products rose by about 43 per cent, while the price of Brazil's 

basic products rose by 59 per cent. This increment has benefited Brazil in terms of 

positive shock of terms of trade to the Brazilian economy. As a result, Brazil's 

external debt was reduced and the price of exports on investments for the raw 

materials production was increased despite an appreciation of Brazilian exchange 

rate. However, Brazilian economy suffered from a reduction in economy growth 

between 2008 and 2009 as a result of global financial crisis that hit the world 

economy at that time (Organization for Economic Co-operation and Development, 

2009). 

Even though the Brazilian government introduced the Collor II package (introduced 

by the Collor government in attempt to reduce inflation) in 1991, Brazil's inflation 

was extremely high in the early 1990s and peaked at 2075 per cent in 1994 due to the 

fact that the Brazilian government failed to reduce the structural deficit, in addition 

to the inconsistent monetary policy and the unfreezing of prices and wages and the 

unfreezing of remaining blocked accounts. In the same year, Brazil's finance 

minister, Fernando Henrique Cardoso, introduced a new currency, the Real, in 

accordance to a new economic plan called the Real Plan. This plan aimed to 

privatize state-owned industries, lower tariffs, and the dismantlement of Brazil's 

unique and counterproductive wage-inflation indexing, which caused prices to 

5 



increase immensely. Despite this, Brazil's hyperinflation in the past few decades has 

ended, and living standards of millions of Brazil's citizens has been greatly 

increased. In 1997, the inflation rate dropped to 6.9 per cent, and has remained in the 

single digits since. 

In 2008, Brazil's annual headline inflation was about 5.9 per cent and was increasing 

rapidly in 2011, causing a breach in the upper boundary of its targeted inflation band. 

Brazil's Treasury and Central Bank struggled to bring the inflation rate back to the 

target band by adopting economic measurements, including the adjustment of 

interest rates (Foreign and Commonwealth Office, 2011). Despite higher interest 

rates, Brazil was seen as an attractive investment destination by foreign investors. 

However, the increment of capital inflows has caused the appreciation of Brazilian 

Real (R$), threatening the competitiveness of Brazil's manufacturing sector. This 

lead to the Brazilian government intervening in the foreign exchange market and 

increasing taxes imposed on certain foreign capital inflows (The World Fact Book, 

2012). 

¢ 

.A 
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1.1.2 Russian Federation 

Figure 2: GDP Growth Rate (%) and Inflation Rate(%) in Russia 
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Source: Databank, World Bank, 2012. 

Russia was founded after the dissolution of the Soviet Union on 26 December 

1991. It is recognised as a continuation of the legal personality of the Soviet Union 

by the international law (Foreign and Commonwealth Office, 2012). According to 

The World Fact Book (2012), the Russia has moved from a globally-isolated, 

·· communist country to a more capitalistic and globally-integrated economy after the 

dissolution of the Soviet Union in 1991. The first five years post-Soviet (1992- 

1996), Russia's GDP declined by 37 per cent but with an increasing output growth 

rate. Russia's GDP rose in 1997, but fell drastically after Russia suffered from a 

major financial crisis in 1998 (Library of Congress, 2006). 
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The accumulation of the Russian government's short-term debt in the form of 

Treasury bills (the GKOs) and bonds (OFZs) which the government used to finance 
e 

burdening budget deficits, caused Russian interest rates to rise sharply, while the 
.. 

Russian stock market and the value of the Russian Ruble decreased sharply several 

months before the financial crisis in 1998. Russia managed to sustain large budget 

deficits without incurring inflation and was able to keep the stability of the Ruble, as 

long as the Russian government was able to service the debt. Foreign economic 

shocks in the beginning of 1997 and 1998 placed Russia in a financially vulnerable 

state. The first shock was the fall of the global prices of oil and other commodities 

which Russia depended much of its foreign currency income on thus creating 

downward pressure on foreign currency reserves and making it more difficult for 

Russia to service its debts and defend the Ruble. The second crisis was the Asian 

financial crisis which occurred at the same time, and had made investors lose 

confidence in holding risky short-term security such as the GKOs. However, the 

ultimate cause of Russia's financial vulnerability was due to more fundamental 

problems associated with economic policy and economic structure, which includes 

the failure to perform tax reforms, bankruptcy law, property rights and procedures 
4 

(Cooper, 2009). 

The Russian economy grew from 4.7 per cent in 2002 to 7.3 per cent in 2003, and 

this growth by the rise in personal income and capital investment, as well as an 

increment of world oil prices, accounted for 2.0 per cent of GDP growth (New 

consumer dynamics, 2006/2007). The Russian economy's dependency on oil and 

external financing were proven when it suffered from the most serious declination of 
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GDP compared to other G20 countries, as its GDP fall to 7.9 per cent during the 

global recession in 2009 (Foreign and Commonwealth Office, 2012). Hyperinflation 
\ 

was a major economic problem in the first half of 1990s, when the annual inflation 
. 

rate reached 2500 per cent in 1992. Although the rate of inflation decreased to 11 per 

cent in 1997 after the Russian government implicated a price stabilization policy, the 

financial collapse and subsequent currency devaluation caused the inflation rate to 

increase to 84.5 per cent in 1998. Despite price hike in fuel and manufacturing 

inputs, the official inflation rate was 11. 7 per cent in 2004. Inflation rate was 11 per 

cent in 2005, and finally declined to 7 per cent in 2007 (Library of Congress, 2006). 

1.1.3 Republic oflndia 

Figure 3: GDP Growth Rate(%) and Inflation Rate (%) in India 

--Inflation rate(%) - - - GDP growth rate (%) 

Source: Databank, World Bank, 2012. 
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India has a diverse economy, ranging from traditional village farming to a variety of 

modern industries and services, with 18.1 % of its GDP contributed by the agriculture 

it 

sector and 26.3% from the industrial sector, while services and transportation 
~ 

contributes to more than half oflndia's GDP, percentage-wise (Bureau of South and 

Central Asian Affairs, 2012). India's GDP increased significantly in the 1980s to 5.6 

per cent due to few factors, including early efforts at trade and industrial 

liberalization, tax reforms and the increasing expansion of fiscal policy. 

India's GDP dropped between 1990 and 1991 because of critical external payment 

crisis, the 1990 Gulf War and oil price hike (Acharya, 2007). However, the Indian 
Ill 

economy recovered swiftly due to a series of structural reform measurements 

undertaken by the Indian government in 1991 to 1993 which led to an increment in 

Indian's potential growth rate to 8 per cent (Joseph, 2009). There are various factors 

that promoted India's economic growth between the period of 1992 and 1996, which 

includes the productivity gains from the deregulation of industry, finance, trade and 

especially in industry sectors and some services sectors, partial success in fiscal 

consolidation, improvement in terms of trade of agriculture which was caused by a 

combination of higher procurement prices for important crops and a relieve in trade 

protection for manufacturers. Indian industrial output and investment increased in 

2002 due to the economic reform measurement, which resulted in increasingly 

notable growth in the Indian GDP between 2002 and 2006 (Acharya, 2007). Between 

2007 and 2008, Indian economy began to deteriorate after the tightening of the 

monetary policy on 2004 which was due to the fear of the Indian economy 

overheating and rising inflation (Joseph, 2009). 

10 



As a member of Organization of Petroleum Exporting Countries (OPEC), India 

suffered from an exogenous oil supply shock, causing a huge jump in inflation 
it-» 

between 1973 and 1974 with inflation rates of 23.8 per cent and 25.4 per cent 
g 

respectively. In 1998, India suffered from major supply shock when onion 

production declined and food prices shot up to 19.7 per cent (Kolhar and Moorthy, 

2011). India's inflation enjoyed a declining trend from 1994 to 2005, which was the 

result of structural changes in the macroeconomic :framework due to the 

liberalization of India. Besides that, improved financial and real economy, supply 

response, monetary policy and emphasis on fiscal consolidation have helped to 

reduce inflation. India experienced inflation volatility due to an unusual combination 

of factors in a short time span after the period of 2004-05, which included the rise in 

food prices and fuel as a result of increment of global demand, sudden monsoon 

weather, rise in domestic demand and the financial crisis (Bhandari and Majumdar, 

2011). According to Joseph (2009), inflation was high in between 2006 and 2009 

when the world commodity prices increased drastically, and thus India's government 

increased the magnitude of monetary tightening policy in that period which was first 

introduced in September 2004. 
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