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ABSTRACT

The rate of real GDP growth is considered to benaportant macroeconomic indicator for

evaluating economic performance of any economysThus necessary to investigate the main
drivers of economic growth to improve the econopecformance of any country. Further, the
theoretical literature confirms that the level afiahcial development is pivot to economic
growth (Levine, 1997; Graff, 2003). The relatioipstbetween financial development and
economic growth has been the focus of an immendg bbtheoretical and empirical research
since the 19th century. The debate over the dechde been whether the financial sector
actually leads the economic growth or the vice aef® date, this view is not conclusive and the
debate on the relationship between financial dgreknt and economic growth is still on-going.

The empirical evidence suggests that the relatipnsietween financial development and
economic growth is sensitive to the chosen proxyfifancial development (Adu et al., 2013).
The current study investigated the relationshiph lad the national (Indian economy: time series
data over the time period 1982-2013) and sub nalti@vel (28 states: panel data over the time
period 1993-2013) for Indian economy. Both the ®sicconfirm a long run relationship in
financial development and economic growth for Indexonomy. Both the studies support the
supply-leading hypothesis and highlight the impacta of financial development in economic
growth. It is also found that the growth effectfiofancial development is sensitive to the choice
of proxy used to measure financial development. 8meirical findings indicate that the Indian
bank-centric financial sector has the potentialdoonomic growth through credit transmission.
The present study recommends appropriate reformshén financial institutions to attain
sustainable economic growth. The findings will lz=ful for India’s policy makers in order to
maintain the parallel expansion of financial depeh@nt and economic growth.

Another important factor is the relationship betwaaflation and economic growth. The prime
objective of macroeconomic authorities is to actibigh economic growth in combination with
low and stable inflation. This is the reason wheg tllationship between inflation and economic
growth has long been an issue of debate amongaliey pnakers and researchers. Further, it is
argued in macroeconomic literature that inflati@s lan adverse effect on economic growth after
it crosses a threshold limit, below which inflatibias a positive effect on economic growth
(Khan and Sehnadji, 2001).



Empirical studies conducted in the last two decade®ss the world have confirmed the
negative and the non-linear impact of inflationemonomic growth, which provides the idea of
the threshold point of inflation. In view of thesttural changes of Indian economy and changes
in the methods of calculating price index with @&kets of commodities, the present study re-
examines the threshold effect of inflation on ecoimgrowth. The empirical results would
provide new insights to monetary policy makers caitmg appropriate policies for achieving
sustainable economic growth. The study estimatechtimlinear regression model to examine the
non-linearity between inflation and growth, furthegistic smooth transition regression (LSTR)
method is employed to find the threshold levelrdfation for the period 2004:Q1 to 2014:Q2.

The robustness of the results are also checked.

On the relationship between inflation and econognawth, we have strong evidence in favor of
nonlinear relationship. The estimated thresholctllexf inflation is found at 6.75 percent in

India. Below this level, there exists a significgrdsitive relationship between inflation and
growth, while above this threshold level, inflatiogatards growth performance. Sensitivity
analysis confirmed the robustness of empirical Itesi’he findings suggest that bringing

inflation below the threshold level of 6.75 percshbuld be the goal of macroeconomic policies.
The outcome of this study will be relevant to mamgtpolicy makers and academicians

interested in the trade-off.

There is a shortcoming of economic growth/perforoeath we talk about the well being-ness of
the people of an economy. Economic growth is a pareconomic development; if we are
concerned about the reach of everyone for this traiven this gives an idea of inclusive
growth. Therefore, the next issue is to examineréh&ionship between financial development
and inclusive growth in India. This relationshipnecsts of three sub categories (i) Financial
development, economic growth and income inequdli)y Financial development, economic
growth and poverty reduction and (iifinancial development, economic growth and Human

development.

(i) Financial development, economic growth and meoinequality: The study employed the
Auto Regressive Distributed Lag (ARDL) bounds tegtapproach to co-integration to examine
the existence of a long run and the short run icglahip between financial development and

income inequality in Indian economy using the tisgegies data from 1982 to 2013. The study



used ADF, DF-GLS, KPSS and Ng-Perron unit rootstéstcheck the stationarity properties of
the variables. The study makes a clear comparigtwden market based indicator and bank
based indicator of financial development in Indmal dhose examining the relationship between
finance and income inequality nexus. Further, theysused the Gini coefficient as a proxy for

inequality and also examined the basic principfeGreenwood Jovanvich (GJ) Hypothesis. The
bounds test confirms a long run relationship betwé&eancial development and income

inequality in India. The ARDL test coefficients gasgt that financial development, economic
growth, inflation aggravates the income inequaiityboth long run and short run. However,

trade openness reduces the gap between rich amdrpbalia. The present study recommends
for appropriate economic and financial reforms g on financial inclusion to reduce income

inequality in India.
(i) Financial development, economic growth and powvetiction

The issue of financial development, economic groank poverty reduction linkage has been
examined by employing the Auto Regressive Distedutag (ARDL) bounds testing approach
by Pesaran et. al (2001) and Granger based VECBhtgufor the annual time series data from
1970 to 2013 for Indian economy. The study attentptenswer the critical question: does
financial sector development lead to poverty reidnét The co-integration test confirms a long
run relationship between financial development poderty reduction for India. The ARDL test
coefficients suggest that financial development andnomic growth, reduces poverty in both
long run and short run. The causality test resglsfirm that there is a positive and
unidirectional causality running from financial é¢epment to poverty reduction in India. This
study implies that poverty in India can be redud®d financial inclusion and financial
accessibility to the poor. For a fast growing ecuogowith respect to financial sector

development this may have far-reaching implicatmmards inclusive growth.
(iii) Financial development, economic growth and Humarld@ment.

The next issue of present study is to examine ¢hationship between financial development
indicators and human development in India, usesi@nata from 1980-2013. To examine the
long run properties and short run dynamics, thelystemployed the ARDL bounds testing

approach to co-integration and Granger non-caysaldposed by Toda and Yamanto (1995) is



adopted to investigate the causal linkage amongahniables. Further, in order to compare the
contribution of financial development indicatorstke change of human development in Indian
economy, the variance decomposition approach idegmg over the sample period. It is used to
divide each variable’s fluctuated share to readgh® shock given to variables pattern, for this

reason we can measure a variable share on othabbesrchanges over time.

The results confirm a long run relationship amohg variables. The results of granger non
causality indicate that unidirectional causalitynsufrom financial development indicators to
human development index. The Variance decompos#ioalysis shows that among all the
financial indicators, broad money supply (M3) hlas kargest contribution to changes in human
development in India. The present study recomméndsppropriate reforms in the financial

market to attain sustainable human developmemntdral The findings will be useful for India’s

policy makers, in order to maintain the parallegb@&xsion of financial development and human

development.

To sum up it can be deduced that financial develygrancourages economic growth, whereas it
aggravates the income inequality. The indirect okof financial development helps in poverty
reduction, which implies that via the channel adamic growth, financial development reduces

poverty. It also helps in the improvement of hurdamelopment.

Key words: Financial development, Auto regressive distribuegl approach (ARDL), India,

Panel Co-integration, Panel Causality, Indian Stataflation, economic growth, threshold
inflation, Income inequality, Gini, Poverty redwnt, Human development, Variance
decomposition test, fully modified OLS (FMOLS).
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CHAPTER 1

Introductory background, Issues and objectivesf the study

1.1 Introduction

The interrelationship between financial developmanitation and economic growth has been
considered crucial for any economy. Further the mi financial development is considered
necessary for inclusive growth and sustainable Idpweent for any developing economy.
Therefore, the above mentioned issue has beencsedbjey empirical scrutiny in many countries

over the years.

Empirical research on this area centers aroundvarferesting issues. They include; (1) role of
financial development on economic growth (2) rdlenarket based and bank based indicators of
financial development on economic growth (3) thotdleffect of inflation on economic growth
(4) financial development and income inequality {fjancial development and poverty (6)
financial development and human development. &tartirom the pioneering work of
Schumpeter (1911), Robinson (1952) and Patrick@L 8% the recent attempt by Samargandi et
al. (2015), the literature covering various isshas been very voluminous, Nevertheless, most of
the issues in general and the issue of financiaéldement and inclusive growth in particular
remain unresolved in Indian context. The issuesyewver, assume importance in the context of
the economy experiencing innovations, deregulatistrsictural, technological and institutional

changes in the recent past.

Therefore, in the present context, it is necesgarg-address some of the issues associated with
the linkages between financial development, irdlatand economic growth in the perspective of
Indian economy where the above mentioned changes talien place in recent years. It is felt
that such a study would throw some light on howueaiely and reliably the policy makers can

take decision to achieve economic growth and suebée inclusive growth in Indian economy.



1.2 Financial development, Inflation and economicrgwth: some issues

1.2.1 Financial development and economic growth

It is considered that financial development is talMiactor that influences the economic growth
in an economy. Most of the developing countriesegiyreat attention to financial sector
development to promote economic growth. Finanaaketbpment can be defined as the policies,
factors, and the institutions that lead to thecedfit intermediation and effective financial
markets. A strong financial system offers risk deiecation and effective capital allocation. The
greater the financial development, the higher woodd the mobilization of savings and its
allocation to high return projects. Financial deywhent can be measured by a number of
factors, including the depth, size, access, ancdimess of the financial system. It can be
measured by examining the performance and acsviiethe financial markets, banks, bond
markets and financial institutions. It is observkdt higher the degree of financial development
in a country, the wider will be the availability 6hancial services. A well-structured financial

system is important to boost the economy.

Further, the relationship between the financialeligwment and economic growth has been one
of the most heavily researched topics in recentsyamong the researchers. Many researchers
have tried to conceptualize how the developmentsanatture of an economy’s financial sector
affect economic growth and what are factors aftkrhestic savings, capital accumulation, and
income growth, or vice versa; and to empiricallyastigate these linkages, including identifying
the causal relationship, several authors haveeddutiis relationship (see, for example, Honohan
2004a, 2004b; Levine 2005; and Andrianova and Deatsts 2008).

There are many researchers who disagree abougldtenship between economic growth and
financial development, for example, Joan Robinsk#6®2) argues that “where enterprise leads,
finance follows”, it means that finance does notisgagrowth, but rather, it responds to the
demands of the real sector. Nobel Laureate Roh#rad (1988) also dismisses finance as an
“over-stressed” determinant of economic growth.eAiatively, Nobel Laureate Merton Miller
(1988) argues “that the financial markets contebtd economic growth is a proposition too
obvious for serious discussions.” Patrick (196@3ed the issue of the difficulty of establishing

the relationship between economic growth and firldmevelopment. Mackinnon argued that



“although a higher rate of financial growth is pgiv&ly correlated to real growth, Patrick’s

problem remains the same. Schumpeter (1911), GardyShaw (1955), Goldsmith (1969), and
McKinnon (1973) all saw the importance of the fioargrowth linkage in understanding

economic growth. Finance has an important rolehexréndogenous growth theory, through its
positive impact on the levels of capital accumolatiand savings (Romer 1986) or of
technological innovation (Romer 1990, Grossman ldatbman 1991, and Aghion and Howitt

1992).

It is widely accepted that the financial sectorseen as playing a critical role in facilitating
economic growth by mobilizing savings, facilitatipgyments and trade goods and services, and
promoting the efficient allocation of resourceswall developed and robust financial system is a
key element to maintain financial stability in asoeomy given that it plays an important role in
reducing the risk that distortion in the real eaoiyowill develop into a financial crisis. It could
even minimize the adverse effects of such a crisithe event of it occurring. By mobilization

of savings, financial intermediaries also incre#lse availability of funds in the market for
lending, this leads to the expansion of small besses and generate employment and more
income. An efficient financial structure becomesimportant element for the development of
small and medium enterprises. An efficient finahgector provides better financial services,
and thereby accords a greater boost to growth kbss efficient ones (Levine, 1996: 161).
Further, a sound and well-developed financial maikealso an indicator of a sound business
environment. It has been accepted that investoo®seh countries with stable political and
economic environments to invest. Amongst othergnomarkets, good infrastructural facilities
and regulations, efficient financial systems andl fwoduction costs are key factors in attracting
and retaining foreign investments. The importantdoceign direct investment in economic
growth has been widely debated and proven in mogewnomic literature. Thus, to attain a high
rate of economic growth, it becomes quite obvioasekamine the impact of financial

development on economic growth.

The empirical evidences suggest that the strength direction of the relationship between
financial development and economic growth are $eesio the variables used to measure the

financial development. In addition, the findingggast that outcome between two sectors differs



from country to country over time. Most of the saslon this issue suffer from two limitations
(1) Studies are mainly based on cross sectiona, dehich cannot satisfactorily address the
country specific issue. (2) Many previous studies largely drawn from bi-variate causality
analysis and may, therefore, suffer from the orarssif variables bias. Therefore, these issues
should be taken care of while examining the reteiop between financial development and

economic growth.

Additionally, the last five decades have witnessedcerted efforts of the Indian government to
develop and promote the financial infrastructuréhm country. The policy thrust since 1969 and
till the early 1980s has been relatively on acliguwequity in distribution of banking facilities
and institutional credits. However, with the finalsector reforms in the early 1990s, there has
been a paradigm shift in the financial sector mafarAt present what is required, is to identify
the gaps in the segments, financial infrastructume devise appropriate policy measures as well

as the strategy for implementation.

1.2.2 Inflation and economic growth

One of the main objectives of macroeconomic pakcyp maintain high and sustained economic
growth in conjunction with low and stable inflatiolt is also considered that monetary policy
that ensures low and stable inflation over timetigbutes to long-run economic growth and
financial stability (Bernanke, 2011), because lowl atable inflation improves the functioning of
the markets which results in effective allocatidiresources in the economy. The literature on
this issue suggests that some important resultsst@teundiscovered and a relatively wide
consensus about some facets of this growth-inflatiade-off has been reached. Researchers
examined about inflation and economic growth antved with different views. It has been a
controversial issue both in theory and empiricaldiings. They showed that there might be
positive relationship, negative relationship andrelationship between inflation and economic
growth according to different conditions. Therefaitee question of the existence and nature of
the relationship between inflation and economicwghohas been the topic of considerable

interest and debate among the economists botleorghcal and empirical literature.



In the case of Indian economy; inflation has gaimemimentum after the recent global financial
crisis in 2008, as growth steadily recovered. idlaremained higher and persisted at above the
comfort level of the central bank (Reserve BanKnafia). The debate about growth-inflation
trade-off and the role of monetary policy reappdard have once again obtained center stage
of recent policy debate. Therefore, price stabitihs become the most important objective of
Reserve Bank of India. According to the RBI Re@f110-2011), empirical work on ‘Backward
bending Phillips Curve’, argued that the Philliparé is negatively sloped at low levels of
inflation, becomes positively sloped at high levefsinflation and turns vertical if inflation
expectations converge to actual inflation. Thislesupport to the hypothesis of the existence of

a threshold level of inflation.

In this background, most studies have tried to esklthree key questions: (i) Is there a robust
negative relationship between inflation and grow(hy? Is there a "kink" in the relationship
between inflation and economic growth so that,omt levels of inflation, the relationship is
constructive? (iii) Does inflation have to reachmsominimum "threshold" before it becomes
harmful for the economy? These questions supperhtm-linear relationship between inflation
and economic growth. There are many studies, winsed this non-linear framework to explore
the trade-off between inflation and economic groviabr example, Sarel (1995), and Bruno and
Easterly (1998) showed that inflation turns harnafiolly after the threshold level of inflation.

1.2.3 Financial development and inclusive growth

The third issue examines whether the impact ohftred development on economic growth takes
care of inclusive growth or not? Despite some upun economic growth rates, poverty is still
widespread in Indian economy and in many partshef dountry, extremely acute. Financial
sector development affects poverty by two chanriisctly and indirectly. Indirectly, it does so
through its positive impact on economic growth ¢sirevidence suggests that economic growth
is usually beneficial for the poor) and directly the extent to which it results in increased
access to financial services for the poor indivisualncome distribution has always been a
tough problem faced by economists for a long tikeznet (1955) was the first to explore the
relationship economic development and income distion. He proposed inverted U hypothesis,

which states that economic development is assalcfatt with an increase and then a decrease



in income inequality. Later on in 1990’s researshigied to explore the link between financial

development and income distribution based on thenkts' hypothesis.

According to the literature, there are two convemdl approaches on the relationship between
financial development and income inequality: (19 thverted u-shaped hypothesis proposed by
Greenwood and Jovanovic (1990) which shows howirttexaction of financial and economic

development can give rise to an inverted u-shapkdionship between income inequality and

financial development (2) the second view was pgastd by Banerjee and Newman (1993) and
Galor and Zeira (1993) which have shown that fimslmoarket imperfections can perpetuate the
initial distribution of wealth in the presence oidivisible investments. This can be seen as a

negative linear relationship between the two vaesb

Financial system can play a vital role in economvelopment and income inequality, this
hypothesis is supported by many researchers (Ba@@0Q; Li and Zou, 2002; Westley, 2001,
Liang, 2006; Beck et. al. , 2007; Clarke et. aD202007; Hafeez et. al., 2008; Ang, 2010; Anna
Lo Prete, 2013). The theoretical predictions of éffects of financial development on income
inequality are still unresolved (Arestis and Can@804). Financial development is considered
to be an essential aspect in the economic growthnoeconomy. The relationship between
economic growth and financial development has ghimereasing attention in the recent
literature. The findings of earlier studies suggstt a well-functioning financial system that
mobilizes savings, allocates resources and faetask management contributes to economic
growth by supporting capital accumulation, imprayimvestment efficiency and promoting
technological innovation (Kirkpatrick, 2000, p. 366However, the relationship between
financial development and poverty has not beeniatuéxtensively in the literature (some
exceptions are Dollar and Kraay, 2002; Honohan42@ad Beck, Demirglc¢-Kunt, and Levine,
2007). Theory and evidence shows that financiakliggment can impart on poverty directly, to
the extent that it widens access to financial sewvifor the poor individual, and indirectly
through its positive impact on growth, which inuet reduces poverty. But there are conflicting

views about the relationship between financial tigwaent and poverty.



A number of studies support the trickle-down effieetween financial development and poverty
reduction through a growth-enhancing effect. Soememt studies stated that financial sector
development can only contribute to poverty redurctip to a certain threshold level of economic
development (Jeannerney and Kpodar, 2005). Eaviiek argue that the poor individuals may
benefit from decreased costs to access loansthyshelp them to invest in human capital or
welfare such as health, education and insurancensigthe unexpected economic shocks.
Therefore, financial development reduces povertyraking it easier to access credit facilities.
Other theories suggest that there are significapeifections in the financial market, resulting
from asymmetric information and then the contribatiwhich the financial sector makes to
economic growth is impaired (Stiglitz, 1998, 200B¢cause of credit market imperfections only
rich people will get the benefits of growth in fimaal markets, which will lead to the unequal
distribution of income and wealth (Beck et. al. @D0ndeed, it is also believed that economic
progress that does not necessarily improve the lofethe poor, but usually trickles up to the
middle-class and the very rich (Todaro, 1997). €hsrno generalized consensus on the link

between financial development and poverty.

It is generally accepted that strong financial giosan offer more development and progress of
an economy. A financial system, which is inhererstisong, functionally diverse and displays
efficiency, is essential for national objectives fostering a market-driven productive and
competitive economy. Subsequently, this will proendhe highest level of investment and
economic growth with its depth and coverage. Pedidirected towards enacting a strong and
vibrant financial sector growth through two chamsndlirst, these policies make credit cheaper,
make best available tool to cater financial need sguirements of various participants and
different segments of the society, boost entrepreale activities, generates employment
opportunities and enhance the welfare of the pSecond, the availability of credit at cheaper
cost can provide crucial support to the financiallyaker families by allowing them to invest in
health, education and improve the life of theirldt@n and create and enhance human capital
formation of the economy which in turn will improtiee income distribution of the economy.

In addition, financial sector development can gtken the productive assets of the people, by

enabling them to invest in productivity enhancirgvn‘technologies’ such as new and better



tools, equipment or fertilizers, or to invest inuedtion and health. A poorly functioning
financial sector could radically reduce quality [dé and productivity. Thus, financial sector
development can play an important role in humanelbgment also. Human development
involves enlarging people’s choices. Well educatedple have better access to information and
are more likely to behave as less risk averse pe@pltrivelle, 1999), higher education leads to
lower risk aversion and higher savings (Kelly 1980)e relationship between economic growth
and human development suggest that nation may eitiber into a virtuous cycle of high growth
and high growth of human development or a vicioyslec of low growth and low human

development (Ranis, 2004).

Economic growth may be one aspect of economic dpweknt, but not the same. Economic
growth is a measure of the value of output andisesvduring a time period. While economic
development is a measure of well being of the $pcidigh economic growth may hide a
number of economic problems, i.e. income dispandgyerty, health and social prosperity
(OECD, 2009). According to UNCTAD (1999, P.5) “Thaotivations behind its structure are

expressed in the following terms:

"Human development is a process of enlarging p&opleices. In principle, these choices can
be infinite and change over time. But at all lev&#islevelopment, the three essential ones are for
people to lead a long and healthy life, to acqkimewledge and to have access to resources
needed for a decent standard of living. If thessemigal choices are not available, many other
opportunities remain inaccessible”,(UNDP 1990, @p.The most critical ones are to lead a long
and healthy life, to be educated and to enjoy @mlestandard of living. Human development is
measured by UNDP as a comprehensive index calledahudevelopment index (HDI) —
reflecting life expectancy, literacy and commaneéroe resources to enjoy a decent standard of

living”.

The present study will complement many previousspmdiich have emphasized the importance
of the financial development to economic growthgoime inequality, poverty reduction and

human capital in Indian economy.



1.3 Need for the study

Financial development can be defined as the psli¢getors, and the institutions that lead to the
efficient intermediation and effective financial rkats. A strong financial system offers risk
diversification and effective capital allocatiorné greater the financial development, the higher
would be the mobilization of savings and its alloma to high return projects. Financial
development can be measured by a number of fadgtarsiding the depth, size, access, and
soundness of the financial system. It can be medsby examining the performance and
activities of the financial markets, banks, bondkats and financial institutions. It is observed
that higher the degree of financial developmerd oountry, the wider will be the availability of
financial services. A well-structured financial 8®m is important to boost the economy, but the

main question is how to measure financial develogme

Further, the relationship between the financialeligwment and economic growth has been one
of the most heavily researched topics in recentsyamong the researchers. Many researchers
have tried to conceptualize how the developmentsandture of an economy’s financial sector
affect economic growth and what are factors aftkrhestic savings, capital accumulation, and
income growth, or vice versa; and to empiricallyastigate these linkages, including identifying
the causal relationship, several authors haveedutiis relationship (see, for example, Honohan
2004a, 2004b; Levine 2004; and Andrianova and Deaudsts 2008). This issue has attained
greater attention in both theoretical and empiritatature, but economists hold different views.

Still the relationship is debatable because oflearar generalized conclusion.

There are two major factors behind the investigatd growth-finance nexus in India, (1) it is
experienced that a well developed financial stmecencourages savings, which give boost to
investment and ultimately it will pass on to themamic growth. A well developed financial
sector provides a common platform for lenders awdradwers to fulfill their needs by
channelizing savings into investments. It also ceduthe cost associated with this channeling
and (2) financial development also affects produtgtiof capital by collecting and processing
information needed to evaluate the alternative stment projects which improves the allocation
of resources and by diversifying and hedging risksyill persuade individuals to invest in

riskier but more productive investment options. réi@re, the study reflects on filling the gap



created by the deficiency of comprehensive stumiesstigating the determinants of growth in

India.

The Indian economy has undergone tremendous tramafion since 1991, when the
government had adopted liberalization and globatinapolicies; financial sector reforms were
introduced as a part of the economic reform progaomsequently, interest rates were gradually
liberalized, and reserve and liquidity ratios weeeluced significantly. These reforms were
designed to promote greater efficiency in the eoondhrough the promotion of competition.
These reforms are documented very well by Ahluwgdig., Ahluwalia, 2002). During the last
four decades, particularly, after the first phakeationalization in 1969, there have been distinct
improvements in the banking activities, which sgytaened the intermediation process. The total
number of public sector banks was merely 8262 #91&nd increased to 62,607 in 2011. During
this period the deposits have increased from 3886 do 4014743 crore and bank credit has
increased from 3036 crore to 2996655 crore. Theseths indicate the existence of a vibrant
bank based financial system in India. Further,ttkads and growth of financial development
indicators clearly reflect the results of finangakctor reforms in India. The growth rate patterns
of selected financial indicators are given in table. It may be observed that private credit as a
percentage of GDP has increased gradually oveydhes from 18.0 percent in 1980 to 51.49
percent in 2012. On the other hand, stock markgtaleation as a percentage of GDP increased
from 11.8 percent in 1990 to 68.59 percent in 2012.

Table 1.1: Financial Development- Selected Indicats

Indicators 1970s  1980s 1990s 2000s 2010s
Private Credit/Total Credit (%) 58.5 58.9 56.8 165. 68.34
Private Credit/GDP (%) 18.9 28.8 28.6 43.1 50.30
Total credit/GDP (%) 32.1 48.9 50.7 66.3 73.45
M3/GDP (%) 28.4 40.8 50.1 73.6 76.38
Market Capitalization/GDP (%) - 8.9 36.1 598 7124
Per Capita Real GDP Growth (%) 0.5 3.1 3.6 53 553
Real GDP Growth (%) 2.9 5.6 5.8 7.1 6.61

Note: Domestic credit to private sector is takepraxy for private credit
Source: Handbook of Statistics on Indian EconongsdRve Bank India and Author's calculatic
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It may also be noticed that stock market capittibreas a percentage of GDP increased sharply
in 2009 and 2010 due to steep rise in share pfioes a very low level in 2008 as the global
financial crisis heightened. Broad money as a sb&ar@DP has increased steadily from 28.4
percent to 76.32 percent in 2012. Table 1.1 alseals that excluding a few years, the total
credit to GDP ratio was higher than market catdion to GDP ratio, which implies that the
financial system in India is more biased towardskivag sector. Figure 1.1 presents the trend of

market based and bank based indicators in Indianczay.

Figure 1.1: Trend of market based and bank based gicators in Indian economy
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Source: Handbook of Statistics on Indi@monomy, Reserve Bank India and Author's calauhati

Thus, the investigation of growth-finance nexusingortant so that the efficacy of policy
decisions can be enhanced. The importance of tbateleon the concerned issue also has
important policy implications. By understanding tlsausal relationship between financial
development and economic growth; policy makers denide whether they should pursue
financial development in sequence to induce hidéeels of economic growth or they should
focus on the development of the real sector in rotdeencourage higher levels of financial

development or they should focus on both the sgcionultaneously.
Following the oil price shock in 1970s, many depahy and oil dependent countries have
experienced high inflation. Particularly, Indiaroaomy has experienced the highest inflation of

any major emerging markets. Though the rate ohimh was controlled in between by sound
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economic policies, but it triggered again in ed@B00s with the double digit figure. The main
reason behind the high inflation was higher wagegh food prices, raise in international crude
oil prices and few supply side shocks among ale Téntral bank responded by raising the repo
rate, number of times, but inflation has defied Reserve Bank of India and Government of

India’s predictions and reached double digit figure

In recent year's issue related to inflation andnitpact on economic growth in Indian economy
has received a great deal of attention (SamantaagiaPrasad, 2001; Bhanumurthy and Alex,
2008; Tripathi and Goyal, 2011, Mohanty et aD11). All these studies had shown the existence
of tradeoff between inflation and economic growthindia. One of the features of trend of
inflation addressed by these studies is the valatf the inflation rate. While inflation has been
less volatile than other emerging markets, the otaflation in India is quite volatile in last
three decades (1982-2014, table 1.2).

Table 1.2: Economic growth and inflation in India

Yeal GDP growthrat WPl Inflation  Yeal GDP growth rat WP Inflation
1982-83 2.92 4.9( 199¢-99 6.6¢ 5.9t
198:-84 7.8¢ 7.5% 199¢-00 8.0C 3.27
198485 3.9¢ 6.47 200¢-01 4.1¢ 7.1¢€
198E-86 4.1¢€ 4.41] 200102 5.3¢ 3.6(
198¢€-87 4.31 5.82 200z-03 3.8¢ 3.41
1987-88 3.5¢% 8.14 200:-04 7.91 5.4¢€
198¢-89 10.1¢ 7.4¢€ 2004-05 7.0t 6.4¢
198¢<-90 6.1% 7.4¢€ 200£-06 9.4¢ 4.5C
199(-91 5.2¢ 10.2¢ 200¢€-07 9.517 6.6(
1991-92 1.42 13.7¢ 2007-08 9.3Z 4.67
1992-93 5.3¢€ 10.0¢ 200¢-09 6.72 8.0¢
199:-94 5.6¢ 8.3t 200¢-10 8.5¢ 3.81
199495 6.3¢ 12.6( 201¢-11 8.91 9.5¢
199:-96 7.2¢ 7.9¢ 201112 6.6¢ 8.91
199¢-97 7.91 4.61 201213 4.47 7.4
1997-98 4.3( 4.4C 201:-14 4.7¢ 5.9¢

Source: Reserve Bank of India
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Since 1951, the inflation in India is majorly megsiiby the wholesale price index (WPI). For
most of the year, high inflation was due to supgitpck- high prices of food or oil, large fiscal
deficit or high cost of production. The WPI serfexss been available since 1953-54. The WPI is
the main measure of inflation in India and consdeas the headline inflation rate. The WPI is
available for all commodities, major groups, subwgrs and selected individual commodities.
The basic advantage of this measure of inflatiatsiavailability in high frequency (on a weekly
basis with a two week lag) thereby enabling comusimonitoring of the price situation for
policy purposes (Reddy, 1999). WPI is superior tttep measures of inflation in India such as
consumer price index for industrial workers (CPIl-Wgcause of the wide coverage of
commodities and high frequency (Chawdhury, 201&uire 1.2 provides the trend of inflation
and economic growth in the study period. It cansben that both the trends are quite volatile

during.

Figure 1.2: Recent Trend of Real GDP Growth and Inftion in India
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But the main issue arises if this how this finahdavelopment is associated with inclusive
growth? How common individual of Indian economygstting benefits from this financial
development? Are these developments in financ@bseesults in economic development in the

economy?
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Figure 1.3: Market capitalization and Domestic credt to private sector and Gini coefficient
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Source: World Bank Data Base and Handbook of @itatisn Indian Economy, Reserve Bank India and
Author's calculations.

Further, while examining the growth of the indigat@f financial development in India, we
found that private sector credit to GDP ratio hageased from 22.29% in 1980 to 51.49% in
2011. Market capitalization to GDP ratio has insesh from 7.81% to 68.59% during that
period, implying the presence of a vibrant capitarket in India. Additionally, year wise
comparison of these two ratios suggests that therityaof time credit to GDP was higher than
Market capitalization to GDP. It implies that theancial sector in India is more biased towards
banking sector. But, the level of income inequdii&g not changed by the same magnitude as the

economic growth and financial development (figui@ 1

Table 1.3: Indicators of Poverty and Inequality

Indicators 1983 1988 1994 2005 2010
Gini Coefficient 31.11 31.88 31.82 33.38 33.90
HCR ($2) 84.79 83.77 81.73 75.62 68.76
HCR ($1.25) 55.51 583.59 49.4 41.64 32.68

Theratio between agricultural to industriall.36 1.15 1.07 0.67 0.64
value-added as share of GDP
Source: World Bank Data Base

Human Development Report (HDR) (NHDR, 2011) measuh® income inequality by tow
indicators: (1) income Gini coefficient which detenes the deviation of distribution of income

(or consumption) among the individuals within a vy from a perfectly equal distribution and
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(2) the rural-urban gap is defined by the monthéy papita expenditure (MPCE) which is
calculated first at household level to assign aieahat indicates the level of living to each
individual or household is used (Economic Surveylrafia, 2013). Table 1.4 provides the

average MPCE based on Uniform Reference Period JUREh respect to different NSSO

rounds.
Table 1.4: Average MPCE (Uniform Reference Period)
NSS Round Year Constant prices (in Rs.) Currerepr(in Rs.)
(2004-2005) (2011-2012)
Rural Urban Rural Urban

68th Round July 2011-June 2012 707.24 1359.75 4381.2401.68

66th Round July 2009-June 2010 599.06 1200.01 927.71785.81

61st Round July 2004-June 2005 558.78 1052.36 858.71052.36
Source: NSSO Press release 1 August 2012 (Thegeduhe 68th round of NSS data are provisional).

It can be seen that according to thd' 8&S round, the average MPCE is Rs. 1281.45 and Rs.
2401.68 respectively for rural and urban India ¢€not prices (in Rs.)). Whereas, the average
MPCE is Rs. 707.24 and Rs. 1359.75respectivelyudml and urban India (Constant prices (in
Rs.)) indicating the rural-urban income inequalithe monthly per capita urban consumption
rose by only 13.3 per cent in real terms in 20111@r 2009-10, while in case of rural area the
monthly per capita consumption rose by 18 per cHmrefore, the rate of increase in the MPCE

of rural areas is higher than the urban areas

Different proxy variables to measure the incomejuadity and poverty are shown in Table 1.3.
The Gini coefficient has increased from 31.11 peroe 1983 to 33.9 in 2010. Both Head Count
Ratio (HCR) at $2 per day (PPP) as a percentagemfilation and Head Count Ratio (HCR) at
$1.25 per day (PPP) as a percentage of populatiowed the declining trend. HCR ($2) has
decreased from 84.79 in 1983 to 68.76 in 2010,eMHICR ($1.25) has decreased from 55.51in
1983 to 32.68 in 2010. Thetio between agricultural to industrial value-adides a share of
GDP represents the rural, urban inequality alsavekdoa declining trend. It has decreased from
1.36 in 1983 to 0.64 in 2010. With the current higiel of financial development, the country
has succeeded in curbing poverty in India. Howetrez, trend of Gini coefficient shows that

disparities have not decreased over the year.
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Poverty in India

With the current high level of financial developrh@amd economic growth in India, the country
has succeeded in curbing poverty to a large exfgrdording to the estimates of the National
Sample Survey Office (NSSO), the percentage ofpiygulation below the poverty line has
reduced from 54.9% in fiscal year 1973 to 27.5%d0oal year 2004 and it become 29.8 percent
in 2009-10. In fact, the number of poor people tehiced by 52.4 million during this period.
This poverty has declined at an average of 1.5gm¢age points per year between 2004-05 and
2009-10 (Table 1.5). Meanwhil&ercentage of the population living below the inégional
poverty line, $1.25 (in purchasing power paritynig) a day is 32.7% of the total population in
2012. It came down from 59.8% in 1981 to 51.3% B9QLor 8.5 percentage points over nine
years. Between 1990 and 2005, it declined to 41&%rop of 9.7 percentage points over 15
years, clearly a much slower rate of decline (UNReERabase). The United Nations Development
Program (UNDP) Human Development Report 2012 rdnl& 136 out of 186 countries in
poverty ranking. But it does not possess a gookimgramong other developing countries; hence

there is a far way to go with poverty alleviatiamgrams to reduce poverty in India.

In India, the planning commission is responsibledtculate the poverty dataset by using data
from the large sample surveys by the National Sar8pirvey Office (NSSO) every five years on
the basis of household consumer expenditure. Tarenplg commission describes poverty line
on the basis of monthly per capita consumption edjere (MPCE). The planning commission
adopts methodology based on the recommendatiorpares of this field. In recent year, Prof.
Suresh D. Tendulkar has computed the poverty latedl India level as MPCE of Rs. 447 for
rural areas and Rs. 579 for urban areas in 2008-2D@e survey has conducted again in 2009
2010; by using the data of the NSS 66th round (ZI0D) the Tendulkar Committee revised the
poverty lines as MPCE of Rs.673 for rural areasRed860 for urban areas in 2009-2010. Table
1.5 provides the number and percentage of pooviohehls based on the Tendulkar Method of
poverty line. It can be seen that the percentagmof people living below the poverty line in the
country has declined from 37.2 per cent in 2004-392.8 per cent in 2009-2010. In the absolute
term, the number of poor people has fallen by 5filion during this period. Of this, 48.1
million are rural poor and 4.3 million are urbarop@economic Survey, 2013).
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Table 1.5: Number and Percentage of Poor

Year Number of poor (million) Poverty ratio (%)
Rural Urban Total Rural Urban Total
1993-1994 328.6 74.5 403.7 50.1 31.8 45.3
2004-2005 326.3 80.8 407.1 41.8 25.7 37.2
2009-2010 278.2 76.5 354.7 33.8 20.9 29.8
Annual Average Decline : 1993-94 0.75 0.55 0.74
to 2004-05 (% per annum)
Annual Average Decline : 2004-05 1.6 0.96 1.48

to 2009-10 (% per annum)

Source: Planning Commission (Estimated by Tendwathod)

Human development in India

Human development index (HDI) is a composite inds&d to rank countries by level of human
development and classify countries as developegldeing and underdeveloped countries. The
key components of HDI include data on life expecyaeducation and per capita gross domestic
product (GDP). According United Nations Human Depahent report (UNHDR) 2010 report
Norway appears in first position in the list of 166untries. According to this report India
belongs to medium category. India’s HDI rose by .&nnually from 0.329 to 0.519 (1980 to
2010); improving 6 position ranks from 125 to 1T%he HDI of South Asia region increased
from 0.319 to 0.516 during the corresponding peribldus India is having position above the

regional average.

According to the latest available report on humaretopment (Human Development Report
(HDR), 2011) published United Nations DevelopmerdgPam (UNDP), the HDI was reported
0.547 for Indian economy with a global ranking 8#lout of187 countries compared to 119 out
of 169 countries in 2010. The growth rate in averagnual HDI of India between 2000 and
2011 is among the highest, it was also supportedhbylndia Human Development Report
(IHDR) 2011. According to the Table given below, Hiztween 1999-2000 and 2007-2008 has
increased by 21 per cent. India is ranked 129 énctimtext of the gender inequality index (GllI)
which captures the loss in achievement due to gedidparities in the areas of reproductive
health, empowerment, and labor force participatiboan be seen that the gross national income
(GNI) per capita ranking minus HDI ranking for lads -10 which suggests that India is better
ranked by GNI than by non-income HDI (table 1.6).
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Table 1.6: Country wise average annual HDI growth ate

Average annue GNI per GNI per Non- Gl

HDI growth rate capita capita rank income

(%) (constant minus HDI HDI value

2005 $PPP) rank

Country Value Rank 1990-2001 2000-2011 ValueRank
Norway 0.94: 1 0.5¢ 0.2¢ 47,55 6 0.97¢ 0.07t 6
Australie 0.92¢ 2 0.2 0.2F 34,43 16 0.97¢ 0.13¢ 18
Brazil 0.71¢ 84 0.8¢ 0.6¢ 10,16: -7 0.74¢ 0.44¢ 8C
Ching 0.687 101 1.6 1.42 747¢ -7 0.72¢ 0.20¢ 35
Sri Lanke 0.691 97 0.81 0.& 494: 12 0.76¢ 0.41¢ 74
Philippine: 0.64¢ 11z  0.5¢ 0.6z 347¢ 11 0.72¢ 0.427 75
Indonesi 0.617 124 1.1¢ 1.17 371¢ -2 0.67¢ 0.50% 10C
South Africe  0.61¢ 12%  0.0c 0.05 946¢ -44 0.60¢ 04¢ 94
Vietnarr 0.59: 126 1.t 1.0¢ 280t 8 0.66: 0.30t 48
India 0.547 134 1.38 1.56 3468 -10 0.568 0.617 129
Pakistal 0.50¢ 14t 1.1z 1.32 255( -7 0.52¢ 0.57¢ 11t
Banglades 0.t 14€  1.6¢ 1.58 152¢ 11 0.56¢ 0.5t 11z

Source: Economic survey of India.

Financial and human developments are a growingedygmsion for developing countries like
India; hence there is a pressing need to evaluateanalyze the financial indicators and human

development nexus and to find out the interrelstmn

1.4 Objectives of the study
The present work is designed to address the abautioned issues for Indian economy.
Accordingly the objectives of the present studysateas follows:
1) The first objective is to examine the role of fingh development on economic
growth in the context of financial innovation, Iilaéization and asset market changes.
2) The second objective is to examine the impact fdition on economic growth and to
examine the feasibility threshold level of inflatidor economic growth in Indian
economy.
3) The third objective is to examine the effect ofaficial development on income
distribution, poverty and human development in &ndi
4) The fourth and last objective is to evaluate thplications of evidences for framing

appropriate economic policies to attain inclusivevgh in India.
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1.5 Significance of the study

The importance of the debate on the relationshipsdsen financial development and economic
growth for developing economies is substantiatedthey fact that it has important policy
implications whether the policy-makers should fipstrsue financial development in order to
induce higher levels of economic growth or whetthery should first focus on the activities of
real sector in order to encourage higher levelnancial development. Therefore, the outcomes
of this debatable issue are useful for policymakar®order to formulate policies regarding
efficient resource allocation. An empirical studg the issue of finance-growth nexus is in
setting up optimal macroeconomics policies to eteceiconomic growth. Examining the
relationship between financial development and egoa growth is important as it enhances the

effectiveness of policy decisions for a developtogntry like India.

The cross country empirical studies can providewiheng notion of the relationship between
financial development and economic growth, becadhgse studies assume different economies
as homogeneous entities. They also do not capberdime dimensions. In different countries
may differ in economic policies which also affeloe tfinancial deepening. Therefore, to allocate
financial resources and to capture the impactrarfcial development on growth, an analysis of
the relationship between financial development @cmhomic growth in Indian economy is vital

for policy makers.

The study contributes to the existing debate bstigating the relationship between financial
development and economic growth nexus by investigathe relationship, both at national
(country level: time series data) and state lestlté wise: panel data) for Indian economy. It
takes care of both market-based as well as barddbawlicators as proxies of financial
development and analyzes their role in economiwtroAt the state level, the study includes all
28 states in analyzing the role of financial depetent in economic growth for Indian economy
by applying latest econometric techniques. So tmribution of the paper is to fill this gap in

the literature.

The present study tries to re-examine the non flimepact of inflation on economic growth in

Indian economy. The debate on the tradeoff betvirgidation and economic growth is not new
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in economics, but the issue becomes the centerelbétd when persistent high inflation co-
existed with robust economic growth in 2010 in &ndt is considered that the one of the most
important objective of the macroeconomic policytes achieve high economic growth in
combination with low and stable inflation. Thuse tkey question arises that what should be the
level of inflation for fulfilling this objective. Mst of the empirical studies suggest that inflation
itself shows evidence of an inverted U effect onnemnic growth. Then, the next question is
that, what is the threshold point in this invertéeffect of inflation? By solving these questions,
the policy makers can formulate appropriate maaoemic policies to tackle or control the
level of inflation till this point of threshold tgain the maximum benefits of price instability in

the economy.

Thus, in view of the structural changes of Indiamoreemy and changes in the methods of
calculating price index recently, the empirical lggs uses a new dataset in order to capture
more recent picture of inflation-growth nexus. Thaghe first attempt to examine the threshold
inflation in India by including the highest numbef commodity baskets (676 baskets of
commodities) by employing latest econometric teghas, which would provide new insights to
monetary policy makers on crafting appropriate ge$ for achieving economic growth by

maintaining a stable level of inflation.

The relation between financial development and nmeadnequality is particularly vital for
policymakers in the current environment of econoroitses. In the literature, different
theoretical models provide different predictions the linkage between financial development
and income distribution. By investigating this t&aship, policy makers can use the findings to
assess whether financial development will reduc®rre inequality or vice versa. Therefore,
empirical analysis is required to formulate adequmtlicies to reduce the gap between rich and
poor class in the economy. The present study makgsar comparison between market based
indicator and bank based indicator of financialelegment in India and those examining the
relationship between finance and income inequaléyus. Further, the Gini coefficient is used
as a proxy for inequality in India and ARDL techmés of co-integration is employed, using the

basic principles of GJ Hypothesis and provide sheortand long run dynamics for India.
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There is also a consensus that financial sectoeldpment reduces poverty by both the direct
and indirect channels. The major channel is throagtnomic growth. But the question arises
whether this is the case of Indian economy, whieeeldrgest poor population exists. Thus, it's
become important to investigate the role of finahantermediaries on poverty reduction in
India. The present study empirically examines thesal relationship between financial sector

development and poverty reduction in India.

Since the emergence of the endogenous growth gteon the early 1990s, the link between
Human Capital (HC) and growth has also been wideknowledged in the literature. Evidences
suggest that economic growth enhances human deweldgn the long run. Researchers agreed
that financial development is an essential elenme@réconomic growth and a well developed

financial development has a positive impact on eoun performance by enhancing

intermediation efficiency through reduced trangact&nd monitoring costs (Zaman et al., 2012).
The relationship between economic growth and hud®relopment suggest that nation may
enter either into a virtuous cycle of high growtidahigh growth of human development or a
vicious cycle of low growth and low human developm@anis, 2004). There are also empirical
studies that support the argument that financietosedevelopment supports the achievement of
the Millennium Development Goals (MDG) targets byroving human development level in

the economies.

Therefore, the present study examines the influeatefinancial indicators on human
development in India by using annual data from 188Q012. For the empirical investigation,
the study uses Auto Regressive Distributed Lag (RRMDodel of co-integration, Granger’s non-
causality test and Variance decomposition techmsigete. This study is first of its kind to
empirically examine the causal relationship betwia@mcial development indicators and human

capital development proxied by Human Developmedéx(HDI) in Indian economy.

1.5 Organization of the study
The rest of the study is organized as follows: térapvo reviews the theoretical framework on
the concerned issues of the thesis i.e. sectiorp2gents theoretical framework on financial

development and economic growth, section 2.2 pesvitheoretical underpinnings on Inflation
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and economic growth and section 2.3 reviews theréiieal literature on financial development
and inclusive growth, again section 2.3 is categatiin three subsections. Subsection 2.3.1
presents theoretical linkages between financialeliggment, economic growth and income
inequality, subsection 2.3.2 highlights the theoedtbackground on the issue of financial
development, economic growth and poverty, wheneasibsection 2.3.3 theoretical background
of the relationship between financial developmengnomic growth and human development is

provided.

Chapter three discusses the empirical evidencenandial development and economic growth.
Section 3.1 provides the empirical evidences onr¢haionship between financial development
and economic growth at national level (time sedat evidences), whereas in section 3.2 the
panel data evidences (state level) are providedherlinkage between financial development

and economic growth.

Section 3.1.1 provides a background of the theargg ampirical evidence governing the
relationship between financial development and esoa growth. Section 3.1.2 gives a brief
survey of empirical literature on the concernediessSection 3.1.3 provides data, variables and
methodology and section 3.1.4 presents the metbhgg@mployed in this chapter. Section 3.1.5
presents the empirical results. Section 3.1.6 dsesithe findings and conclusion. Section 3.2.1
introduces the issue. Section 3.2.2 presents theweof literature on the relationship between
financial development and economic growth. In ®ectB.2.3, layouts a brief overview of
financial development in Indian states. Section43@esents the description of variables and
data. In Section 3.2.5 the panel data methodolsglysicussed such as panel unit root, Pedroni’s
co-integration, fully modified OLS and panel caityalSection 3.2.6 analyses the empirical

results while concluding remarks are presenteceti®n 3.2.7.

Chapter four discusses empirical evidence on ioflatand economic growth. Section 4.1
presents the introduction to the chapter and dss=umajor issues regarding the impact of high
inflation on economic growth. Section 4.2 provides summary of earlier empirical work on the
concerned issue and the summary of the threshtldat®on in the context of Indian economy.
Section 4.3 discusses data source, variables andaésn of threshold. These estimations

approaches include Sarel’'s method, non-linear tiyason and logistic smooth transition
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regression (LSTR) method and subsection 4.4 previde estimation of the threshold inflation
in India during the study period. Section 4.5 prés¢he overview of the empirical findings and

conclusion.

Chapter five discusses empirical evidence on firrdmevelopment and inclusive growth. It has
three issues. The first discussed issue is “Fihmigvelopment, economic growth and income
inequality”. Section 5.1.1 presents the linkageweein financial development and income
inequality. Section 5.1.2 analyses the empiricétrditure review. Section 5.1.3 includes
descriptions of data and multivariate time seriethodologies applied in the chapter. Section
5.1.4 analyzes the empirical results, and Sectidh55provides conclusions and policy

implications.

The next discussed issue is “Financial developmezdnomic growth and poverty reduction”.
Section 5.2.1 introduces the relationship betwaesntial development and poverty reduction.
Section 5.2.2 gives an overview of the empiricatlss. Section 5.2.3 provides dataset, variables
and model specifications while section 5.2.4 déssrithe methodology. The corresponding
empirical evidences on the concerned issue areshisd in section 5.2.5. Section 5.2.6 provides

some policy implications and concludes the disaliss®ue.

The third issue is the relationship between “Finantevelopment, economic growth and human
development”. Section 5.3.1 provides an introdurctio this issueSection 5.3.2 reviews the

empirical studies on the above mentioned issueid®eb.3.3 presents data, variable description
and model specification. Section 5.4.4 layouts thethodology used in this chapter and
calculation of human development index is also wsed while the empirical results are

presented in section 5.3.5. Section 5.3.6 preskatsummary of the empirical findings.

The last chapter (chapter six) of this thesis prissa brief discussion of the policy implications

and empirical findings followed by an overview bétpresent study.
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CHAPTER 2
Financial development, inflation and economic growt: Theoretical framework
2.1 Financial development and Economic growth

Does finance make a difference. . .?

Raymond Goldsmith (1969)
The relationship between financial development ecmhomic growth has received a great deal
of attention among the economists in the modertotyif economics. Because the most basic
challenge for all economists is to understand thieine and causes of economic progress. This
section reviews the theoretical arguments whictel@en advanced on the relationship between

financial development and economic growth.

This theoretical relationship dates back to thekwadr(Schumpeter, 1911), who emphasized that
financial services are dominant factors in encoagagconomic growth. He supported the view
that a well developed financial system can fad#itteechnological innovation and economic
growth through the provision of financial serviGasd resources to investors. McKinnon-Shaw
(1973) advanced the explanation given by Schumpeterprovided McKinnon-Shaw (1973)

hypothesis, which is a policy analysis tool for eeping countries with strong recommendation
for high capital accumulation and decentralizedatficial intermediation. Boyd and Prescott
(1986) developed a model that emphasized the aritade of banks in reducing information

frictions and improving resource allocation.

Therefore, theoretical evidence that financial aedevelopment promotes economic growth has
been accumulating over many decades. Although Spaten(1911), McKinnon (1973), Shaw
(1973) Goldsmith (1969), Levine (1999) and advosatee linkage between financial
development and economic growth, but they did rmohe up with a clear explanation of the
transmission of financial development in the resdtsr of the economy. Numerous studies have
provided the potential links between financial depenent and economic growth (Levine,
1997). The endogenous growth theory also tried xplagn the link between financial
development and economic growth. Levine (1997, 208Biewed the theoretical literature on

the finance-growth relationship. Diamond and Dybyi®83) stressed the role of financial
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markets as providers of liquidity to investors. Ytanalyzed the economy with a single bank.
Based on their model, Bencivenga and Smith (19%b developed an endogenous economic
growth model that analyzed the shift of savingsavcapital by financial intermediaries to

encourage economic growth.

Greenwood and Jovanovic (1990) also developed andtieoretical model that links financial
intermediaries and economic growth. The capitassumed to be scarce in their model. They
showed that financial intermediaries speed up emangrowth by providing efficient capital
allocation and improving information on the firmfsccording to the endogenous growth model
of Levine (1991), stock markets make financial ss#ess risky by allowing savers to buy and

sell quickly and cheaply. Thus, the allocation &pital and economic growth are improved.

King and Levine (1993b) and Acemoglu et al. (20@6jued about the impact of financial
markets on economic growth, they stated that firsdevelopment may have positive effects
on technological innovation activities and, whichaympromote economic growth. Pagano
(1993), developed an endogenous growth model,oivell that economic growth rate depends
positively on the percentage of savings divertedinestment. He also argued that better
screening of fund seekers and monitoring of reoigieleads to more efficient resource
allocations, financial services can encourage tlobilmation of otherwise idle resources and

improvements

Acemoglu and Zilibotti (1997) also developed a niatiat explains the relationship between
cross-sectional risk sharing and economic growtbydBand Smith (1998) argued that all
external finance takes the form of either debthsag bank loans or equity, but not both. They
analyzed the framework in which capital formatisrfinanced by issuing both debt and equity.
They stated that debt and equity markets may bstitutes or complements for financing
investments. Allen and Gale (2000) emphasizedripoitance of financial markets in reducing
the inefficiency due to the monopoly of banks ame@mcouraging economic growth. According
to Levine (2005), the liquidity risk is associatedth converting assets into a medium of
exchange. Levine (2005: 17) states that “liquidéftects the cost and speed with which agents

can convert financial instruments into purchasirayv@r at agreed prices”. Savers are not
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interested in long term commitments of capital réf@e there may be a reduction in such

investment in which long term commitments are resyli

These theoretical links between financial developmand economic growth have been
translated into real channels. According to theeexiiture approach, the real sector of the
economy includes household consumption, investméatle (exports and imports) and

government spending which is generally articulas@quation 1 stated below:

Yt = Ct + It + (Xt - Mt)+ Gt ....... (1)

WhereY; Presents gross domestic product (GDR)presents household consumptiol,
presents domestic investmefitstands for exportd{, stands for imports an@, Is government
spending. Thus, it can be seen that any factorafiatts household consumption, investment,
trade and government spending will definitely afffdne real sector of the economy. Thus, these
channels are also termed as a direct relationstiyvden financial development and economic
growth.

Financial development and household consumption

Most of time economic performance of an econonjudged primarily in terms of consumption
level and dynamics. It is the largest componerhégross domestic product (GDP) calculation.
Consumption does not restrict to tangible goodalsit includes for services such as spending in
health, education, and house among others. Houdehabbilize their savings by buying assets,
bonds, which insure them against income shocksyemmittances and so on. Thus, financial
development improves household welfare. Accordm@laessens and Feijen (2006) financial
development and household expenditure are highfyeleded. According to them, although
causality between financial development and houdebonsumption is less clear than in the
case of income, there is evidence that financiakldgpment is a leading indicator for increases
in household consumption. They prove this by edimgathe elasticity of household
consumption with respect to private credit overesiqd 1980-2004. They suggested that if

private credit increases by 1.6 percent annuallytia next 10 years, world household
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expenditure would be range between 1.1 and 3.Gpgrwhich is higher than the current level
(Claessens and Feijen, 2006).

Financial development increases investment

Financial plays an important role in investment isieas of corporate, managers and
households; it increases investment through tloeatiion of capital to the private sector. As per
the World Bank study (2000), in 80 developing armeloped countries the second leading
constraint on doing business after taxes and raguolé finance. Additionally, Ayyagari et al.

(2005) concluded that finance is the most importamistraint on the firm.

Other studies that spotlight on this relationsmplude Rajan and Zingales (1998), Perotti and
Volpin (2004) who found that the number of firmsan industry grew disproportionately faster
in countries that have better financial developnat also the number of firms in sector that are
more dependent on external finance grows 0.7 fastecountries with better financial
development. Furthermore, Bencivenga and Smith1()1@ad Saint Paul (1992) suggested that
financial intermediaries facilitate better risk-shg, and as a consequence, investors are more
willing to put their money in high-risk, high retuiprojects. Black and Strahan (2002) in their
study found that the odds of an individual startimgsiness increase by 5.6 percent were that
individual to move to a financially more developeegion. However Guiso et al. (2004)
concluded that GDP is 1.2 percent higher in finalhcimore developed regions. Thus, with
greater access to finance firm can grow faster.arial intermediaries facilitates risk

management and as a result

Financial development improves trade

Claessens and Feijen (2006) suggested that the fram better transaction services can be
increased through more developed financial systBm.facilitating transactions, financial
development improves trade at the national andnatmnal levels, because the easier it is to
make a reliable financial transaction, the frieadlis the trading environment (Claessens and
Feijen, 2006).
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Humphrey et al. (2001) conducted a study on thierdift types of payment system, suggested
that many countries, even the developed onedatyely using paper-based system, when they
can easily benefit from electronic payment systé&ecording to them, the United States for
example, would have saved between 1 and 1.5 pediethieir GDP if they migrated from a
paper-based to a well functioning electronic paynssgstem. Beck (2003) however, found that
an industry in a country with higher levels of imt#al development has higher export shares and

trade balance in industries that use more extéimatce.

Financial development improves public sector devefonent

Government spending is determined by many factoch ss fiscal conditions and political,
cultural and economic factors. Herrera and Pand@pP0suggested that Governments of
developing countries typically spend resources\adent to between 15 and 30 percent of their
GDP. Thus, any change in public spending could teasignificant impact on GDP and on the
accomplishment of the government’s goals.

According to Claessens and Feijen (2006), a large lguid government bond market could
enable the government to raise cheap capital tanfie its budget and invest in key
infrastructures. This is quite true if these finema@re efficiently used by government, if not it
can lead to financial crisis. Evidence suggestsithmost developing countries, it is misused. In
addition, mature government bond market can presentding out of private investments in the
banking sector. At the same time, the active boadket can discipline profligate government,
thereby reducing the risks of a fiscal crisis atsladverse consequences on the population
(Claessens and Feijen, 2006).

Functions of financial institutions

Some theories suggest that the different functadrismancial institutions also promote economic
growth through different modes. Thus, an overvidwthese functions provided by financial
intermediaries and theoretically tied to enhandimg growth process. Financial development is
also defined as the ability of a financial sectoatquire information, enforce contracts, faciétat
transactions and create incentives for the emeegeh@articular types of financial contracts,
markets and intermediaries, and all this at a l@st {Rajan and Zingales, 2003:9; Levine,

28



1999:4). Financial development occurs when findnastruments, markets and intermediaries
reorganize the effects of information, enforcemantl transaction costs, and hence better
facilitate provide financial services. Levine (199B99) has been at the forefront of those who
explained clearly this link. Levine’s innovation svib consider the financial services as affecting

economic growth through five main channels.

Recent literature suggests the emergence of a mamseon the vital importance of financial
sector development in facilitating and sustainingwgh. The last 2 decades have withessed an
explosion of empirical studies testing the finagecewth nexus using cross-country and other
data and new econometric tools. In spite of theemabs of complete unanimity of results, a
number of observations, backed by empirical evidgenbave emerged. Levine (2004)
summarizes these as follows: (i) countries withtdsefiunctioning banks and financial markets
grow faster; (ii) simultaneity bias (i.e., the rese causality) does not seem to derive this
conclusion; and (iii) better-functioning financisystems ease the external financing constraints
that impede firm and industrial expansion, suggestinat this is one mechanism through which

financial development matters for growth.

Thus, financial development includes improvementthe (i) production of ex-ante information

about possible investments, (i) saving mobilizati@ii) monitoring of investments and

implementation of corporate governance (iv) excleanfgoods and services and (v) trading,
diversification, and management of risks. These fivnctions may affect economic growth via
two recognized channels, these are: capital acatronlchannel and technological innovation
channel (sometimes referred to as a total factodymtivity channel or Solow residual). Each of
these functions is considered to influence the stment decision, hence results in economic
growth. But the markets are perfectly not compketikence frictions exists, apart from these
friction laws, regulations and government policelso differ greatly across different time

periods and nations. Therefore, the effect of far@ndevelopment on economic growth has

different inferences for resource allocation andfave in the economy.
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1. Producing information ex ante about possible irgstments and allocating capital

It is difficult and costly to evaluate firms, mamag, and market conditions as discussed by
Vincent Carosso (1970). Individual savers may ratenthe time, capacity, or means to collect
and process information on a wide array of entegstimanagers, and economic conditions. This
will lead to the inefficient allocation of funds bpndividual savers because Savers will be
reluctant to invest in activities about which theselittle reliable information. According to
Diamond, 1984; and Boyd and Prescott, 1986; Inftionaacquisition costs, create incentives
for financial intermediaries to emerdénancial intermediaries reduce information coktsugh
specialization and economies of scale. The altiitpbtain and process information may have

important growth implications.

Because many firms and entrepreneurs will seektalafinancial intermediaries, and markets
that are better at selecting the most promisinggiand managers will induce a more efficient
allocation of capital and faster growth (Greenwand Jovanovic, 1990). Improved information
also improves production technologies by identigythose entrepreneurs with the best chances
of successfully initiating new goods and productmacesses (King and Levine, 1993c). Stock
markets can also substantially reduce costs asedaith acquiring information about firms. As
stock markets become larger (Grossman and Stidl®80), market participants may have
greater incentives to acquire information abounér Therefore, when markets become larger
and more liquid agents may have greater incentivesxpend resources in researching firms
because it is easier to profit from this informatiby trading in large and liquid markets.
Moreover, this improved information about firms altb improve resource allocation

substantially with corresponding implications f@aoaomic growth (Merton, 1987).

2. Mobilizing and pooling savings

Savings mobilization is considered to be the magseatial function of capital markets. In the
absence of these markets, it is very difficultitwlfborrowers or investors for individual savers.
These savers cannot fund borrower’s needs compleighout a common platform. Individual
savers face high costs of acquiring and processiiogmation on firms, managers, and market
conditions, which could result in inefficient resoa allocation. Without access to multiple

investors, many production processes would beictsirto economically inefficient scales (Sirri
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and Tufano, 1995). In the absence of aggregatdabildy of funds would be restricted to

investors since they may require a high boosteapital (Sirri & Tufano, 1995). Here comes the
role of financial intermediaries, they provide argoon platform for both savers and borrowers.
Mobilizing savings involves overcoming informatiéresymmetry problems and transaction
costs. Thus, financial sectors are more able tinaividuals to aggregate savings with low
transaction cost, because they provide financiatlpets and services. Financial intermediaries
mobilize savings from many diverse individuals andest in a diversified portfolio of risky

projects facilitate a reallocation of investmentvamd higher return activities. Thus, savings
channelled through financial intermediaries areocated more efficiently, and the higher
productivity of capital results in higher growth.etBr savings mobilization also leads to

improvements in resource allocation and techno&gmmovations.

3. Monitoring investments and exerting corporate geernance

Another function of financial intermediaries is teduce costs related to monitoring of
investment projects, investments. Thus, besidescied the costs of acquiring information ex
ante, financial intermediaries help to mitigate itf@rmation acquisition and enforcement costs
of monitoring firm managers and exerting corpored@trol ex post, i.e., after financing the
activity. They address the problem of principaltaigey identifying the interests of managers
and owners. It has been experienced that good @ggovernance has important implications
for savings, decisions for allocating the saviragg] their utilization. Good corporate governance
improves the efficiency of the firms that will letite efficient resource allocation which makes
individual savers more willing to invest in prodiact and innovation activities of these firms.
The absence of financial agreements that enhanogsorate control may impede the
mobilization of savings from disparate agents, #mteby prevent capital from flowing into
profitable investments (Stiglitz and Weiss, 198¢sides monitoring ex post firms, a financial
sector can also facilitate corporate control. Astiule and Bodies (1995) argued, the "financial
sector also makes possible the efficient separatfamwnership from management of the firm.
This in turn makes feasible, efficient speciali@atin production, according to the principle of

comparative advantage".
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4. Facilitating the exchange of goods and services

Financial intermediaries lower transaction costs described earlier, this will lead to
specialization and technological innovation. Thi#aasaction costs are lowered as the financial
system provides ways of clearing and settling paym& facilitate the exchange of goods and
services. It is widely argued that transaction lifiaes, specialization and innovation are
positively related to the improvement of the praduty of goods and services. Therefore, the
financial sector facilitates trading of goods andrvices, and promotes specialization,
technological innovation, and growth.

The links between facilitating transactions, spieasion, innovation, and economic growth
were core elements of Adam Smith’s (1776) WealtiNafions. Smith (1776, p. 7) argued that
division of labor—specialization—is the principalctor underlying productivity improvements.
Adam Smith argued that lower transaction costs dqérmit greater specialization because
specialization requires more transacti@msl more transactions lead to greater specializalio
this fashion, financial intermediaries promote exuie which encourages productivity gains. As

a result, economic development can stimulate theldpment of financial markets.

5. Facilitating the trading, diversification, and management of risks

Each and every investment decision is associatddngk because of imperfect information and
exogenous events. Financial intermediaries conee uidw to reduce market frictions such as
information and transformation costs, by doing tthiey mitigate the risks associated with
individual projects, firms, industries, regions,danountries, etc. because they provide risk
diversification services by improving resource @flbon and encouraging savings This ability of
financial systems to provide risk diversificatioancenhance long-run economic growth rates
(Obsfeld, 1994). According to Levine (1997), twéyg of risks can be involved, liquidity risk
and idiosyncratic risk. Liquidity risk is defined the ease and speed with which agents can
convert assets into purchasing power at agreecegrithis type of risk arises due to the
uncertainties associated with converting assets @t medium of exchange. Information
asymmetries and transaction costs may inhibit didyiand intensify liquidity risk. Thus,
financial intermediaries- coalitions of agents tbatbine to provide financial services-may also
enhance liquidity and reduce liquidity risk.
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Financial system reduces cross-sectional riskiiniusates technological innovation given that
engaging in innovation projects are usually isyjsknd the ability to hold a diversified portfolio
of innovative projects reduces risk and promotegstment in growth-enhancing innovative
activities. Financial markets that ease risk diifeation tend to induce a portfolio shift toward
projects with higher expected returns (Saint-P&@B2; Devereux and Smith, 1994; Obstfeld,
1994). Additionally, financial systems enhance ilfity, reduce liquidity risks, increase
investment in the longer term, higher-return, Bliguid assets, and promote economic growth.
Thus, financial system that eases risk diversificatan accelerate technological change and
economic growth (King and Levine 1993c). By thesactions, financial sector development
assists economic growth- by promoting technologicalovations and capital accumulation.

These processes can be seen in Figure 2.1, below.

Figure 2.1: A Theoretical Approach to Finance and @Gwth (Levine, 1997)
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By these functions, financial intermediaries alseaarage growth by supporting the public
sector to invest in infrastructure and by enablhayseholds to invest in human capital and

benefit from consumption smoothing. This procesteitned in Figure 7.

» Public sector. Large and liquid bond marketsirdaagral component of a developed financial
sector—enable the government to raise relativelgaphcapital to invest in key infrastructure
such as roads, power plants, harbors, airports,erwaupply and sanitation, and
telecommunications. These key infrastructure faediform part of the enabling environment for
the private sector to grow. Moreover, active bondrkats can discipline the government-
thereby reducing the risks of financial crises—anelvent crowding out of private investments.

These avenues provide an additional link to gro@laessens and Feijen 2006).
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Figure 2.2: Affect of financial development on egoric growth, GDP = Gross Domestic Product.
Source: Adapted from Claessens and Feijen (2006).
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» Households: households play an important roléniancial sector, whether they are savers or
borrowers. Households get benefits from risk difeegion facilities provided by financial
intermediaries. They are the one who injects savintp the financial system and these Savings
enable households to smoothen their consumptiois. ibreased level of consumption lead to
the increase in the demand for goods and servimedses, thus stimulating more agricultural
and industrial production, leading to more jobs &rgher economic growth. Households may
also borrow for human capital development, suckadagation, thus increasing the employability
potential and productivity that in turn impacts \gtb (Zhang, 2009)

2.2 Inflation and Economic growth

The relationship between inflation and economionghoremains debatable in both theory and
empirical findings. Theoretical models evaluate thmpact of inflation on economic growth,

focusing on the effects of inflation on the investrh and output. In the literature different
possible results of the relationship between iitfftaand economic growth in these theoretical

models are defined. These results can be positeugral, negative or nonlinear.

Economists have been studying about inflation #édripact on economic growth starting from
the appearance of classical economic theory to maetmnomic theories. This section provides

the theoretical framework on the relationship bemvmflation and economic growth.

The first result is originally related to the wodfé Mundell (1963) and Tobin (1965) that
concludes positive relationship between economievtr and inflation. They believe increased
nominal interest caused by inflation will make peomption for investment instead of
consumption. This will result in increasing capaalcumulation which will encourage economic

growth. This is known as the Mundell-Tobin Effect.

Mundell (1963) used the IS-LM curves to show thgpezted inflation has a real economic
effect. The author argued that the money rate tefrést rises by less than the rate of inflation.
Hence the real rate of interest falls during inflat He made an assumption that real investment
depends on the real interest rate and real savingal balances and also inflation decreases real
money balances. This creates a decline in wealibhaih turn stimulates increased saving. The

author also argued that anticipation of variatiamghe rate of inflation has real effects on
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economic performance. When prices are expectaactease, the money rate of interest rises by
less than the rate of inflation, giving thrust toiavestment boom and an acceleration of growth

and vice versa.

Tobin (1965) assumed money as a store value irr¢baomy and showed that inflation has a
positive effect on economic growth and it has rle miher than as a financial asset. The author
argued that money and capital ratio is negativelgted to inflation rate that's why people prefer
to acquire more capital than holding money, whielads to greater capital intensity and
encourages economic growth. Tobin effect statetddhaigher inflation rate raises the level of
output, but this effect on output is not permaridause it occurs during the transition from one
steady state capital stock to another steady stgtéal. He also argued that, because of the
downward rigidity of prices, the adjustment in tela prices during economic growth could be

better achieved by the upward price movement ofesimiahividual prices.

The conclusion of Mundell and Tobin were suppoligdrazen (1981), he stated that increases
in the rate of inflation will increase the aggrega@pital-labor. Drazen studied the effect of
inflation on the demand for capital and the aggregaapital, labor ratio in a finite-horizon

utility-maximization model. The result of the studgncluded that deriving saving and asset
choice decisions from utility maximization do not itself lead to super neutrality and that a

finite horizon is crucial in explaining this difiemce.

Sidrauski (1967) analyzed the super neutralityhim aptimal control framework by considering
real money balances in the utility function witls Isieminal work on the context of an infinitely-
lived representative agent. Super neutrality heltden real variables, including the growth rate
of output, are independent of the growth rate m mioney supply in the long-run. The author
stated that an increase in the inflation rate dussaffect the steady state capital stock because
the representative individual’s real discount ratenaffected by inflation. Nevertheless, some of
the assumptions made by Sidrauski’s in his stugyapen to criticism such as the infinite
horizon of individuals involved, individuals areeigtical with the same discount rate, individuals
like consumption equally in each periods and othBgs including uncertainty in the model,
Danthine, Doladson and Smith (1987) examined thestmess of Sidrauski result. They found

that qualitatively super neutrality fails to obtamtheir model. They pointed out that Sidrauski's
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(1967) article is important for it derived a projims on the real impact of an increasing money

growth rate, which was completely different frombiroeffect a dominant view at the time.

Lucas (1973) explained that low inflation allowseosoming rigidity of nominal prices and
wages. In addition, inflation can realign relatigaces in response to structural changes in

production during fast modernization periods.

Stockman (1981) developed cash in advance transactonstraint model which considers
money as complimentary to capital. Stockman assuhedirms put up some cash in financing
their consumption and investment goods. Real pgeshaf these goods decrease with decreased
of money hoarding. The author argued that as inflatises, individuals reduce their holding of
cash and purchase of capital because it reducgmitbkasing power of money. In the same way,

an increase in the inflation rate results in a logteady state level of output.

The above model is extended by Cooley and Hans#80§1 They made an assumption that the
marginal product of capital is positively relatedthe quantity of labor. Thus, when the quantity
of labor declines in response to a rise in inflatithe return to capital falls, it further redutlkes

steady-state quantities of capital and output. Aaldially, people substitute leisure for work due
to the inflation tax on consumption which reducespemyment. They showed that as the

inflation rate increases the level of output peremly falls.

Gillman, Harris and Matyas (2001) employed a thecaemodel with endogenous growth and
strengthen Stockman’s result of a negative relabetween inflation and economic growth.
They also specified an econometric model whichossestent with the result obtained in the
theoretical model. Haslag (1995) used general ibguim model to examine the effects that
changes in inflation have on inside money and ahpitcumulation. He argued that a change in
the inflation rate will, in general, affect theicabf inside money to outside money. Additionally,
he stated that the presence of a reserve requiteraenincrease in the anticipated rate of

inflation results in deposits being accumulated sftower pace.

Hence, an increase in inflation rate decreasesetisen on deposits because return on deposit is
an average of return on money and capital. If gagoes down due to less return on deposits,

there is the least amount of capital accumulatibickvin turn impedes economic growth.

37



Further, Manuelli and Jones (1995) considered nsoddl endogenous growth with the
formulation of supply of effective labor to showetleffect of money growth on welfare and
economic growth. They made an assumption that dérfcanrmoney is generated for transaction
purpose. They explored two alternative ways viaulgh inflation affects the long run economic
growth. First is the nominal rigidities in the te@de and second avenue which is explored in the
study is the distortion in the labor-leisure choi@¢dey found that when cash and credit are
complementary goods, by using Lucas style effedtiber technique, both economic growth and
welfare effects of the inflation are quite largeddiionally the real marginal tax rate on
investment income is altered by the inflation réteominal depreciation is included in the tax
code. The discounted value of depreciation tax ityedecreases, as the inflation rate rises.
Therefore the effective tax on capital income dether. Because of lower after tax return on
capital, individual slow their rate of capital acwwlation due. This results in decreases in the

rate of economic growth.

By using the model of endogenous growth with expfinancial intermediation, Espinosa and
Yip (1999) reviewed the relationship between inflatand economic growth. The authors used
risk preference as their basis for identifying #féect of one variable on another, thus the
relation depends on the relative risk aversiongdngs. If agents are fairly risk averse, higher
rate of inflation decreases economic growth. Ifrageelative risk aversion low enough, there
exists a positive association between inflation asdnomic growth, which is in order with

convectional agreements of Philips curve.

Based on a model with adverse selection and csstle verification problems, Hung (2001)
studied the relationship between inflation and eooic growth. The author stated that if banking
costs shows no externality, there exists a posdassociation between inflation and economic
growth. Though, if economies of scale are presenthe banking cost, then the relationship
between the two variables depends on the initiallef inflation rate. If the initial inflation rat

is high, an increase in inflation rate decreases@uic growth and vice versa.

Gillman and Nakov (2003) used cash-in-advance AQ-echnology to examine the impact of
inflation on the distribution of time between leistand work. They showed that there exists a
negative impact of inflation on the human capitatianulation due to the substitution of an

agent’s time from work to leisure activities. Thishavior of the representative agent translates
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into higher real wages compared to real interdst Wl this ends up with a Tobin effect for the

accumulation of physical capital and an anti-Tadfiect for the accumulation of human capital.

Gillman and Kejak (2005) advanced a model thatsnssveral theoretical possibilities, i.e. AK
model, AH model and a combined model. They dematestr separate effects of inflation in
different cases. The authors supported the presainaeTobin effect in the AK model and an
anti-Tobin effect in the AH model. Consequentlyeitiresults for the combine model follow the

same pattern.

However, there are arguments for a non-linearioglahip, which suggest that inflation has a
positive association with economic growth till ataee point after that threshold point it hurts
economic growth. The threshold point changes thgathof inflation from favorable to adverse.
Some theoretical studies tried to answer the questf how expected inflation impacts the
financial system, such as Choi et al. (1996) andriddas and Smith (1996) showed that only
when inflation exceeds some critical level, thelnutts economic growth, otherwise inflation has
a favorable and positive impact on growth. The axglexplained this phenomenon by using the

so-called “adverse selection mechanism” in theitredrket.

The underlying concept suggested that there aretypes of agents in the financial system:
“natural borrowers” and “natural lenders”. In theancial system natural lenders have funds to
invest, whereas borrowers don’t have the fundsippert their projects. Here comes the role of
the financial system, it provides a common platfdonfulfill their needs. If price level increases
then it decreases the real rate of return. Indbé&nario, individuals try to borrow more and save
less. At the moment, new borrowers have higherultefésk because they were not initially
interested in getting credit, creating adversecsiele problem for investors, which is called
credit market rationing. Because of this risk, stoes provide fewer loans, which cause less
liquidity in the financial markets.

When inflation becomes lower than the credit mafk#ows the Walrasian way and “adverse
selection mechanism” will be absent. In this sitwatthe model will generate Mundell-Tobin
Tobin effect (Choi et al., 1996, Azariadas and &mil996), which suggests that an increase of
inflation rate will cause substitution between rases that is agents will prefer to replace cash

with human or physical capital. Hence, economioaghowill be promoted (Choi et al., 1996).

39



However, if inflation becomes higher than the thodd level, then credit rationing in the

financial market hampers economic growth.

Additionally, there are different channels defined the literature through which inflation

manipulates economic growth. There are severahtestadies, which focused their discussion
on the non-linearity in the growth - inflation retmship. For example, Huybens and Smith
(1998, 1999) stated that even expected inflatiory m@arm economic growth by impeding

financial sector allocating resources effectively.

Thus, once inflation exceeds the threshold lew&dit rationing must be observed, and higher
rates of inflation can have the adverse conseqeeaxestated above. Theoretical models, which
can successfully explain the negative and nonligearelation between inflation and economic
performance, might differ in their sources of fiogh frictions and the specifications of an
adverse selection problem in capital markets. Thoegisting literature suggests the following

transmission mechanism from inflation to economngh (Figure 2.3).

Figure 2.3: Transmission Mechanism from Inflation b Economic Growth (Li, 2006)
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According to Figure 2.3, inflation can affect ecamno growth through two channels, first is via
financial intermediaries and second it has a diedeict on economic growth as well. Since the

direct effect of inflation on growth is trivial ardifficult to model, most theoretical studies have
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focused on the main channel, which is through theer of financial intermediaries. To analyze
these channels the whole process can be seene@ plarts, (1) the inflationfinance nexus,
which is the starting point of the channel throwgtich inflation affects economic growth. In the
literature this nexus has been well explored, arth$ been proved to be that even predictable

increases in the rate of inflation can hamper fomarket development.

Additionally, the last two links of the channéR) and (3) from finance to economic growth,
empirical studies have found that different measupé financial market development are
strongly and positively correlated with the levélimvestment, the efficiency of investment and
real economic growth (King and Levine, 1993a, byihe and Zervos, 1996). Furthermore, Xu
(2000) demonstrated that investment is an importemannel through which financial

development affects growth.

Some other studies emphasized the role of physagtal accumulation; financial development
plays a pivotal role. A sound financial system Bedpcountry to mobilize savings, allocate them
efficiently and facilitate risk management. All figeresults in a rapid capital accumulation for an
economy (Benhabib and Speigal, 2000). Levine (2@fhtifies several channels through which
financial development can enhance capital accuionlah an economy. A well developed

financial system influences the savings rate amdstment decision of entrepreneurs. Moreover,
and among many other things, financial developnraproves monitoring of the projects and

develops corporate governance along with fundsatiion for projects (Cesar and Liu, 2003). It
is also found that inflation is negatively assaaibtvith financial development because of the
misallocation of credit in an inflationary enviroent (Khan et al., 2006). Thus, with this strong
financial development-capital accumulation nexusl dhe adverse effects of inflation on

financial development, Tobin effect is expectetbeoneak in well developed financial systems.

2.3 Financial development and Inclusive growth
2.3.1 Financial development, Economic growth and gome inequality

Income inequality is an important economic issukictv affects both developing and developed
countries. Many researchers’ have tried to ideraifink between economic growth and income

inequality in the past. However, the literature sloet provide conclusive comments about the
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relationship between economic development and iecoraquality. Furthermore, Theoretical

papers on the concept on finance-inequality ralatigp are few in number. There are two
distinctive theoretical hypotheses regarding timarice-inequality link: an inverted U-shaped
relationship and a negative linear relationshipwieen financial development and income
inequality. Traditional theories suggested thatrghexists an inverted U hypothesis, where
inequality rises during the first stage of develemmafter that it decreases when economy
further develops. Alternative view of modern ecomontheories supported the negative

hypothesis; they suggest that higher level of ehpitarket imperfections leads to income

inequalities (figure 9).

Inequality # E Inequality

Financial sector development Financial sector development

Figure 2.4: The inverted U hypothesis Vs the negdtnear hypothesis

The first study on inequality was conducted by Ke/{1936) associated with aggregate demand
and income distribution. Kuznets (1955) conductesl first study on the relationship between
income inequality and economic growth. In his studyznets introduced the hypothesis of an
inverted U, which says that inequality rises whik tarly stages of economic development. This
is reasoned by the sectoral composition of the @ognand higher productive capacity of
modern economy with respect to the traditional etyciHe stated that in traditional sectors,
income inequality is less because of low produgtiBut when the modern sector grows (at the
expense of a traditional / agriculture sector)pime inequality rises. After that, economy attains
new and significant level; more individuals try sbift from the traditional sector to modern
sector. During this process of shift the differeneceproductivity decreases, inequality starts
declining. Thus inverted U hypothesis, states aelud transition from where more people being
poor to more people being rich. In other wordstdttes a situation where a large share of poor

and rich people co-exists.
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The literature on financial development and incanegjuality is concentrated around two basic
hypotheses: Greenwood and Jovanovic (1990) “ingdentshaped hypothesis” and Galor and
Zeira (1993) and Banerjee and Newman (1993) “negéditiear hypothesis”.

Greenwood and Jovanovic (1990) predicted an indddteshaped relationship between financial
development and income inequality. This means thay expected that at early stages of
financial development income inequality will inceeaand later on it will decrease. Their model
was based on the concept of fixed costs that oatien individuals want to use financial
intermediaries. They argued that in the absencénahcial development they have to face
problems like information asymmetries, idiosynaraisk and maturity gaps, which yields low
makes the investment more risky. Here comes tleeafolinancial intermediaries, they minimize
these problems, but also charges some fixed costgréviding these services. Hence, the fee
charged by these financial intermediaries can'phe&l by all individuals. Therefore, the rich
individuals get the benefits of financial developma early stages, since they are able to pay
the ‘fixed cost’ required being able to use finahantermediation. The reason for the increase in
inequality is that financial intermediaries redubte imperfections of financial markets and
improves the selection of projects, aggregate drowill increase. Thus the nonlinear
relationship between financial development and nmeanequality shed light on the important
functions of financial intermediaries during theowth process. First, they provide market
information, which allows funds/investments to thest preferable source. Second, they reduce

risk of investment by providing a pool of investrhepportunities.

Despite the theoretical appeal of inverted U hypsidy empirical evidences supporting it,
especially with regard to developing countries, enbeen weak. Galore and Zeira (1993) and
Banerjee and Newman (1993) proposed the alternateehanism on the relationship between
financial development and income inequality. Thesspnted capital market imperfections as the
basic fundamental factor of persisting income idi(yy Banerjee and Newman (1993)
constructed a model on occupational choice withr falifferent options: subsistence,
employment, self-employment, and entrepreneurd&taph individual can allocate himself to one
of these sectors. While wealth is an endogenouspooent and it defines how an individual
allocates himself to subsistence, employment, eseifloyment, and entrepreneurship sector. In

order to become self employed/entrepreneur, indalictheeds to borrow money to invest. For
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this they have to provide collateral and poor pean’t provide collateral. Thus poor people
cannot become self-employed or entrepreneurs. Beitttansition can take place as self-
employed and entrepreneurs can have high or lown®tand accordingly become relatively
richer or poorer. In a well developed financial kedy financial intermediaries reduce problems
of moral hazards by providing better monitoringhteéiques that would reduce the need for
collateral. Thus, individuals become independertheir initial wealth to become self-employed
or an entrepreneur. Therefore, financial develogmemcordingly helps to reduce income

inequality which is based on the unequal distrdoutf wealth.

Galor and Zeira (1993) took the same approach bgtoacting a model of income inequality in
an economy with indivisible investments. In thewdel, income depends dlmman capitalThey
argued that higher the investment in human capited, higher is the return to employment.
Again, initial wealth is essential for the level mivestment. Based on the initial wealth an
individual becomes a skilled or unskilled workendividuals without sufficient wealth can
borrow to invest in their human capital. The bornmywate depends on a world interest rate and
a surcharge according to the effort the borrowesdseto acquire in order to avoid the lender.
Credit market imperfections exclude the poor teestvin human capital. Generations are linked
through inheritances. Only those with access teresat credit or with a large inheritance (rich
parents) will be able to invest in human capitalt By developed financial markets, it becomes
easy to borrow money. Thus, well developed findneiarkets lead to more equality in the

income distribution.

Rajan and Zingales (2003) argued that the revalutidfinancial markets is “opening the gates
of the aristocratic clubs to everyone”. The authsupported the idea that financial development
might benefit the poor; several theoretical modelggest that income inequality will be lower

when financial markets are better developed.

2.3.2 Financial development, Economic growth and Rerty reduction

There are two channels via financial sector devakat can impact poverty reduction i. e direct
and indirect channel. First, works directly througle poor benefiting from accessing financial
services works indirectly through growth. Seconadrks directly through the poor benefiting

from accessing financial services (Figure 2.5).
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Figure 2.5: Financial Sector Development and PoveytReduction
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Source: Adapted from Claessens and Feijen (2006).

1. The Direct Channel through Access to Financial&vices

Many researchers support the direct channel, wstiates that financial sector development can
directly contribute to poverty reduction by providior broadening the poor’s access to financial
services. For investment in human capital and glysiapital, borrowing is the only option for

poor people. As many authors claim, credit constsaare mainly binding on the poor as they do
not have the resources to fund their own projects, the collateral to access bank credit
(Banerjee and Newman 1993, Galor and Zeira 1998 Agtion and Bolton 1997). Thus, these
credit constraints restrict poor individuals to exse the available option of investments. In the
absence of collateral, capital flow only to wealtegtrepreneurs which will lead to further

income inequality.
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A well developed financial sector reduces informiatand transaction costs and, as a result, (i)
allows more entrepreneurs—especially those lesd-offel-to obtain external finance, (ii)

improves the allocation of capital, and (iii) exeast particularly large impact on the poor.

Fields (2001) argued that underdeveloped crediketaontributes to continued poverty, higher
income inequality, and slower economic growth tladgweloping credit and financial markets
exerts a particularly large impact on the poor.@8mse of better credit facilities, poor people can
become the part of productive enterprises. Allowgngater credit access by poor individuals has

an especially important impact on poverty reduction

In a well developed financial system, financialvsees are easily available and accessible to all
individuals. Thus poor people can easily accessetiservices to better respond to economic or
health-related shocks, which reduces the likelihobdalling into poverty when such shocks
occur. Access to credit can reduce the vulnergbdft the poor to shocks in the absence of
savings or insurance. According to Eswaran and Eb(4990), only the knowledge of credit
availability can make the household more willingatbopt more risky technologies, because this
credit acts as cushion consumption against incameks if a potentially profitable but risky
investment should turn out badly. Such behaviol indrease the use of modern technologies
with productivity-increasing, and hence income @ases and it directly benefits the poeor

the same reason, access to credit and other fadageaivices is likely to decrease the proportion
of low-risk, low-return assets held by poor houddtdor precautionary purposes (such as
jewellery), and enable them to invest in potentidligher risk but higher return assets, (such as

education, or a rickshaw), with overall long-termeame enhancing impacts (Deaton 1991).

There are, however, also skeptical views on whefihancial sector development can lead to a

broadening of access to finance by the poor, ealhgat early stages.

Haber (2004) argued that it is primarily the riamdgpolitically connected people who would
benefit from improvements in the financial systéks.such, greater financial development may
only succeed in channeling more capital to a sdl®et Thus, it becomes an open question
whether financial development will narrow or wid@mcome disparities even if it boosts
economic growth. Greenwood and Jovanovic (199Q}ipred to an inverted U-shaped curve of

income inequality and financial intermediary deyshent, which says that at early stages of
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financial development, only a few relatively weglihdividuals have access to financial markets
and hence higher-return projects. Jalilian & Katlqrk (2001) stated that in the same way that
financial services increase income growth generabypanding the supply of financial services
which can be accessed by the poor will increasenmecgrowth for the poor, thus having a direct

impact on poverty reduction.

2. The Indirect Channel through Economic Growth

The alternative channel by which financial sectevelopment supports poverty reduction is
through economic growth. Many economists believa #conomic growth reduces absolute
poverty. Furthermore, there is now extensive acoe@ that economic growth is a necessity
(though not always sufficient) condition for sustad poverty reduction. Studies on cross-
country analysis has shown that, while there agmifstant differences in the relationship
between growth and poverty reduction across casjtthe incomes of the poor tend to rise (and
fall) proportionately with average incomes (e.g.llBo& Kraay, 2002; Eastwood & Lipton,
2001).

Economic growth can benefit poor people throughualver of possible channels. First, it
increases the employment rate by generating nes: @bcond, according to Galor and Tsiddon
1996, higher rate of economic growth could reddmewage differentials between skilled and
unskilled labor at a later stage of developmentcihielps in the reduction of poverty. Third,
high growth rate increases tax revenues, whichleadbe government to spend more on health,
education, and social protection which directly déféa the poor people (Perroti 1993). Fourth,
because of high economic growth rate, capital actaton increases, which lead to more funds
available to the poor for investment purposes (8ghand Bolton 1997), thus, increasing their

income.

There are different views exists on the relatiopshetween economic growth and poverty
reduction. Kuznets (1955) provided inverted-U hyyesis, which states that economic growth
may increase income inequality at the early stdggewelopment, but reduces it at the mature
stage of industrialization. Another theory was ptated by Todaro (1997), according to the

“trickle down” theory; economic growth would eithéickle down to the poor through job
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creation and other economic opportunities or crehte necessary conditions for the wider

distribution of the economic and social benefitgawth.

Many researchers used the term of a “growth effet” explain the changes in poverty,
stemming from a change in average income, anddrilglition effect”, caused by shifts in the
Lorenz curve holding average income constant. Tloeyd that “growth effect”, explains the
largest part of observed changes in poverty (Dadt Ravallion 1992, Kakwani 2000). Fields
(2001) argued that 20 years of research have shio&atnn a cross-section of countries, those
with a higher per capita income or consumptionlaas poverty. He stated that the degree of the
effect of economic growth on poverty reduction dejeon two things; growth rate itself and

income inequalityGrowth is necessary but not sufficient for povegstuction.

Apart from economic growth there are some otheetigavhich help in poverty reduction. First,

poor households need to build up their asset baseder to participate in the growth process.
Second, growth needs to be more broad-based ahgiiree to reach all segments of society,
including the poor. Inequality also matters for ey reduction and should be “on the agenda”
(Kanbur and Lustig 1999). Growth and distributice @&terconnected in numerous ways, and
the effectiveness with which growth translates iptwerty reduction depends crucially on the
initial level of inequality (Lustig, Arias, and Ragini 2002). Third, short-term public assistance
measures are needed to protect the vulnerable grofupociety, because it takes time for the

needy to benefit from the impact of a policy oattgy.

This suggests that economic growth can reduce watesgboverty and financial sector

development should therefore serve to reduce pptledugh its positive impact on growth.

2.3.3 Financial development, Economic growth and human devel opment

Sustained economic growth along with social devalept is one of the important
macroeconomic objectives of every economy, becéysenly this the benefits of economic
growth can be reached out by common people of thentcy and in this regard human
development is deemed as an essential element. tHdeveelopment generally is considered an

uncertain concept used in different fields of resealt is defined as enlarging people’s choices
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in a way which enables them to lead longer, hesltlives, has come to the fore as a

fundamental objective of development.

The development of the financial sector can imghet human development in two possible
ways. In the direct way, the accessibility to fingh services for the poor people can provide the
opportunity for them to save and borrow funds alted to investing in small business and
education which in turn improves the level of tHaies. This will improve the life expectancy
and income of low-income individuals. The indirettannel involves economic growth as an
intermediary, i.e. financial development effect®reamic growth which will again effect the
human development. The theoretical model can beritdesl by the below figure 2.6.

Economic growth

l \ Human
T development
Financial

development

Figure 2.6: Financial sector development and humadevelopment
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CHAPTER 3
Economic growth and Financial Development: EmpirichEvidence
3.1 Economic growth and Financial Development: Timseries empirical evidence
3.1.1 Introduction

The relationship between financial development ecmhomic growth has received a great deal
of attention in literature. The debate centereduadothe issue whether the financial sector
actually leads the real sector in the process oh@wmic development or the reverse. To date,
there has been no universal consensus on the dasddetween financial development and
economic growth. In theoretical literature, there toree different views on the direction of the
causality between economic growth and financial ettgyment. The first view states that
financial development is a precondition for econoigriowth; this is known as “supply leading”
notion and emerged due to Schumpeter (1911), Ra{i®66). The second view of the
relationship between the two variables advocates ral economic growth leads to financial
development, this view is known as “demand-follagii given by Robinson (1952). The third
view argues that there exists bidirectional catiséetween these two variables (Demetrides &
Hussein, 1996; Greenwood & Smith, 1997).

The empirical evidences suggest that the strength direction of the relationship between
financial development and economic growth is semsito the variables used to measure the
financial development. In addition, the findingggast that outcome between two sectors differs
from country to country over time. Most of the sasglon this issue suffer from two limitations
(1) Studies are mainly based on cross sectiona, dehich cannot satisfactorily address the
country specific issue. (2) Many previous studies largely drawn from bivariate causality
analysis and may, therefore, suffer from the ororssdf variables bias. The current study,
therefore, attempts to re- examine the issue hygusiultivariate analysis with the help of time
series data for a specific country- India.

In the above situation, the main objective of thespnt chapter is to establish the empirical link
between financial development and economic growimg Auto Regressive Distributed lag
(ARDL) Co-integration approach for Indian econoroyger the period from 1982 to 2013. The

rest of the chapter is structured as follows. $ac8.1.2 provides a review of empirical studies.
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Section 3.1.3 describes variables, sources of dath model specifications. Section 3.1.4
provides the methodology. Section 3.1.5 presenfsreral results while section 3.1.6 concludes

the chapter.

3.1.2 Literature review of the empirical studies

The relationship between financial development erwhomic growth has long been established
both at theoretical and empirical levels. The te&oal linkage has been discussed in Chapter 2,
section 2.1. After reviewing the prominent theoriggderlying the effect of financial sector
development on economic growth, it is also essktttiseview empirical research that has been
conducted in the field. These empirical literatudetermine whether the theory reflects the
reality or not- in other words, to determine theartance of financial sector development for
economic growth, hence the implications of the thgcal linkages can be seen by the empirical

evidences.

This section provides a brief discussion of theuangdlated empirical evidence on this topic. The
empirical literature on financial development amdreomic growth focuses on either the role of
the financial system in the economic growth processexamining the causal relationship

between these two variables, specifically the erist and direction of causal linkage. Some of
the most recent empirical studies consider bothesssimultaneously. These empirical studies
are divided into three sub-sections based on thectthn of the causality between financial

development and economic growth. In what directioes the causality between finance and
growth run, and at what stage in the developmentgss does which causality prevail?
Suggesting first view focuses on finance-led grouiie second focuses on growth-led finance
and the third focuses on bidirectional causalityveen financial development and economic

growth.

Finance-led growth (Supply-following Hypotheses)

The finance-led growth hypothesis proposes a sdHpplying relationship between financial
development and economic growth, which suggestsfihancial development has a positive
effect on economic growth (i.e. McKinnon, 1973; ®hal973; Patrick, 1966; Fry, 1973).

According to this view, financial intermediation ntdbutes to economic growth through two
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main channels: (1) by raising the efficiency of i@paccumulation and in turn the marginal
productivity of capital (Goldsmith, 1969) and (2y baising the savings rate and thus the
investment rate (McKinnon, 1973; Shaw, 1973). Tiwable early works on finance and
development along the Schumpeterian lines includde® and Shaw (1955), Goldsmith (1969).
They argue that the development of a financialesysts crucially important in stimulating
economic growth. Some relevant studies conductedisnregard, have summarized. The earlier
empirical work on the issue is based on the crestemal dataset, such as Goldsmith (1969),
King and Levine (1993 a, b, c), De Gregorio, Guid(t995) and Rajan and Zingales (1998)
supported the Supply-following Hypotheses. Goldben{it969) examined data on 35 countries
spanning from 1860 to 1963. He stated that “permfdsiore rapid economic growth have been
accompanied, though not without exception, by awakaverage rate of financial development”
(Goldsmith 1969, pp. 48). King & Levine (1993) exasd data for 80 countries over the period
1960 to 1989, King & Levine (1993, pp. 719) found'sggnificant and robust relationship
between the level of financial development and kbt current and future rate of economic
growth.” De Gregorio, Guidotti (1995) argued thatpact of financial development increases
significantly from high to low income countries. tlrmAmerica: credit significantly negatively
related to growth because of liberalization in plo@r regulatory environment. Using data for 41
countries over the period 1980 to 1990, Rajan amjales (1998) found that financial

development has a substantial supportive influemctihe rate of economic growth.

In case of studies based on time series datasetStpply-following Hypotheses” is supported
by Odedokun’s (1996) findings as well, he usedreetseries regression analysis (71 developing
countries, 1960-1980) and concluded that finanot@rmediation encourages economic growth
in roughly eighty five percent of the countries athcht the growth-promoting patterns of
financial intermediation are invariant across wvasiocountries and regions. Rousseau and
Wachtel (1998) used VAR framework for five economi&/SA, UK, Canada, Norway and
Sweden for the time period 1870-1929. They staked that for all countries: (1) financial
intensity measures share long-term features withutland monetary base (2) financial intensity
measures Granger-cause real output, with littldenge of feedback effects (3) VECMs suggest
the positive response of output to increases iantiral intensity, not vice versa. Khalifa Ghali
(1999), Darrat (1999) and Chloe, Moosa (1999) stppahe Finance-led growth hypothesis in
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the case of Tunisia (1963-1993), 3 MENA countrié¢964-1993) and Korea (1970-1992)

respectively. Rousseau & Wachtel (2000) conclutiatithe strength of the relationship between
financial development and economic growth is depahdn the rate of inflation. They estimated
a threshold level of inflation (ranges between 5332rcent) above which financial development
no longer increases economic growth. Similar figdiare obtained in Rousseau & Yilmazkuday
(2009).

Calderon and Liu (2003) analyzed a larger numbexoohtries (one hundred and nine countries
from 1960 to 1994) and on pooled data employ theéke decomposition test. They suggested
that financial development enhances economic grdarthall countries. Financial development
has larger relative effects in less-developed ecne® than in more developed ones.
Christopoulos and Tsionas (2004) used time senégaot tests along with panel unit root tests
for 10 developing countries over the time period@®2000 and found that long-run causality
runs from financial development to economic growtlt do not find any short-run causality
between financial deepening and output. Fink ef28106) obtained the opposite result in terms
of the time point of view. They found a strong fiica-growth link in eleven transition countries
(1990-2001) and the main growth impact runs throthghproductivity channel. The empirical
results of the study conducted by Hinaunye EitdD{2Guggested that the relationship between
financial development and economic growth in Botsavéollows a supply- leading pattern over
the time period 1977 to 2005.

Liang, Teng (2006) employed multivariate vector cauegressive (VAR) framework and
concluded that the financial development act ag@ssary condition of economic growth in
China over the time period 1952—-2001.

Yung Y. Yang, Myung Hoon Yi (2008) argued that thihere is a unidirectional causality

running from the financial development to the ecuitogrowth, which supports the hypothesis
that financial development control causes econa@rowth, but the reverse does not hold true in
case of Korea by employing super exogeneity metloggowith the time span 1971-2002. The
findings of Sisira R.N. Colombage (2009) supported supply side hypothesis that is the
financial markets in Japan, Switzerland, the UK &/8A by employing used vector error

correction model (VECM).

53



Uddin et al. (2013) supported the finance led ghotwpothesis by employing ARDL bounds
testing and Gregory and Hansen's structural breaktegration for Kenya. Furthermore, Levine
(1998), Levine (1999), Levine et al. (2000), BeckL&vine (2004), Rioja and Valev (2004),
Habibullah and Eng (2006), simultaneously addregbedissue of endogeneity and omitted
variable bias. Following these works, the GMM pagsimators have been used in the literature

of finance-growth.

Levine (1998) used GMM for 44 developed and deviapgountries over the period 1982-1995
and found that the exogenous component of banlengldpment- the component defined by the
legal environment is positively associated withremaic growth. Levine et al. (2000) employed
the GMM system estimator, developed by Arellano && (1995) for a panel data set of 74
countries, with the data period from 1960 to 1988 averaged over seven five-year periods.
They concluded that “the exogenous component ainfiral intermediary development exerts a
large, positive impact on economic growth.” Thessutts are confirmed by Beck & Levine
(2004). They used GMM estimator for a panel dataog&0 countries over the period 1976 —
1998 and found that both stock market and bankldpreent are jointly significant and thus

contribute to economic growth.

Rioja & Valev (2004) stated that the growth effetthe financial system differs with the degree
of financial development. Examining a panel datacde/4 countries over the period 1961 —
1995, they concluded that a strong positive impééinancial development on economic growth
holds only after a certain threshold of financiavelopment is achieved. Habibullah and Eng
(2006) supported the contention made by CalderorLi& (2003) that “financial depth
contributes more to the causal relationships inetigping countries” for 13 developing Asian

countries.

Al-Award and Harb (2005) argued that in the longrtefinancial development and economic
growth may be related on some level, as suggestethé panel co-integration tests for 10
MENA countries for the time period 1969-2000. By@aying panel time series analysis in four
Latin American countries: Argentina, Bolivia, Breand Peru with time spanning 1980-2007,
Bittencourt (2012) argued that both the variablecmeconomic stability and financial

development are important in generating economiivigg innovation. Hsueh Jen Shun et al.

54



(2013) examined the issue by using Koénya's (200&hod of bootstrap panel Granger causality
for ten Asian countries over the time period. Mdngaal. (2014) supported the ‘supply leading’

hypothesis in three countries of the study sampleding the panel granger causality method.

While the aforementioned studies shows the resoitdifferent countries, studies conducted on
Indian economy includes Kamat and Kamat (2007),eBae and Ghosh (2010) and Sahoo
(2013). Kamat and Kamat (2007) supported the fiadad growth hypothesis for the Indian

economy by employing Unrestricted Vector Error @otion (VECM) for the time period 1971-

2004. Banerjee and Ghosh (2010) used a VAR framewmistudy the issue in India. Sahoo
(2013) used Auto regressive distributed lag (ARDAdth the time span 1982- 201land
commented that both the bank-based and market-lhiasedial deepening have positive roles in

driving India’s economic growth.

Growth-led finance (Demand-following Hypotheses)

The second view of the relationship between fin@ndevelopment and economic growth was
advanced by Robinson (1952) and it states thahdiahdevelopment follows economic growth
or “where enterprise leads finance follows” (Robon, 1952, p. 86). According to this
“demand-following” view, as the real side of teeonomy expands, it states that, if demand for
financial services increases, then this will leadhe growth of these services. Empirical support
for this second view can also be found in somentestudies (Demetrides & Hussein, 1996;
Friedman & Schwartz, 1963; Ireland, 1994).

Many studies haven't accepted the hypothesis thahde is a good forecaster of economic
growth. According to them, financial developmenitdas growth, and only one way causality
runs from economic growth to financial developmeévitst of the studies are based on time
series dataset regarding this view. Neusser andeKyd996), took the sample 13 OECD
countries for their study period. They suggested th most of its countries studied, economic
growth causes financial development, except inethreuntries (USA, Japan and Germany),
where the reverse causality was found in the USpad and Germany. Shan et al, in their study
of 9 OECD countries and China, gave support to aldysrunning from economic growth to

finance, with causality being bi-directional in eth, and with no evidence of causality running
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from financial development to economic growth. Fing$ of Habibullah (1999) suggested that
there is a strong relationship between financiakettgoment and economic growth. Finance-led
growth was only supported in the case of the Rpiigs, but in the other Asian countries, the

study found the demand-following hypothesis to pikev

The empirical results of the study Thornton (19@6¢d data for 22 developing countries over
the time period 1960-1990 showed that financialettgwment does not have much effect on
economic growth. In 8 countries, no relationshipsveletected, and in 6countries, economic
growth led to financial development. Deidda andtdtdt (2002) argued that no significant

relationship between financial depth and economevth was found in the low income sample.

Only in the high-income sample, regressions corddrthe positive association between finance
and growth by using the threshold regression mfmtel19 countries with time span 1960-1989.
Wagqabaca (2004) performed Granger causality testEiji and stated that reveal a short-term
relationship, predominantly running from economiowgth to financial development. However,

evidence of opposite causality was found in onlg @ase, where private sector credit led to
investment.

Odhiambo (2004) examined the link between finandmelopment and economic growth in
South Africa over the time period 1968-2000 by gd@o-integration and error correction model
and concluded that the supply-leading hypothess nepected in South Africa. Indeed, there is
an evidence of a demand-following relationship leetw financial development and economic
growth in South Africa. Ang and McKibbin (2007) alsised the Co-integration and causality
tests, his findings supported Robinson's view thaput growth leads to more financial depth in
the long-run. Handa and Khan (2008) also use tienes data on 13 countries. By using VEC
model the results showed the existence of unideal causality from economic growth to

financial development for Bangladesh, Sri LankaaZfly Malaysia, Thailand and Turkey.

Meanwhile, for Germany, Japan, India, Argentinae tdK and the USA they establish

bidirectional; and no causality exists in Pakistan.

Furthermore, Odhiambo (2007) and Sinha, Macri Jo$2P09) used VAR framework. All these
studies supported the growth-led finance hypoth&sisg and Kim (2007) analyzed the issue for
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71 developing countries with the time span 19615188d concluded that high growth might
lead to the emergence of more developed finanotakmediaries and markets. As argued by
Robinson (1952), financial development might priyaiollow economic growth, as a result of

increased demand for financial services.

In Indian context, Paramati, Gupta (2011) invesédathe relationship between financial
development and economic growth in Indian cont€kis study provides evidence in favor of
‘demand following’ hypothesis in the short-run amgjlected a long-term relationship between

financial development and economic growth.

Bi-directional causality

A third view of the relationship between financidévelopment and economic growth
postulates that the two variables are mutually @ladisat is, they have bidirectional causality,
which suggests that a country with a well-develofiedncial system could promote high
economic growth through technological change, serinnovations, which will in turn create
a high demand for financial services. As the finaihsector acts in responses to these
demands, it will motivate increased economic penfmice. Thus, finance can affect economic
growth at a certain stage of development, and éwverse will be found. Thus, financial
development and economic growth go together. Thi&ian focuses on the bidirectional

relationship between financial development and enoa growth.

The studies based on time series data includetz E®84) employed Causality test in the
Philippines and commented that early stages of @oandevelopment: finance causes growth
more advanced stages of economic development: greavtses finance.

Through time-series data and VAR methodology Deiadss and Hussein (1996) obtained
results that contrast with most of the cross-saedligtudies. Most of their findings on the 16
countries studied supported bidirectional causaélédiween financial development and economic
growth. Akinboade (1998) argued that bi-directionadusality exists between financial

development and per capita income in Botswana thesttime period 1972-1995. Luintel and
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Khan (1999) used a sample of ten less developedtres to conclude that the causality

between financial development and output growthi-directional.

Yousif (2002), in a study of 30 developing courdrigave some support to the supply-leading
and demand-following pattern in certain countriag, concluded that they are not as significant
as the bidirectional one. Unalmis (2003), Chuah &hdi (2004) used bi-variate time series
model; their studies supported the hypothesis @fifgictional causality. The empirical findings
of the study conducted by Odhiambo (2005) for Taraith time span 1960-2005, suggested
that the causal relationship between financial graent and economic growth is dependent on
the choice of proxy of financial development. AkinEgbetunde (2010) examined the issue for
ten countries in sub-Saharan African countries $iggia vector error correction model (VECM)
for the time period 1980-2005 and concluded thatirBctional relationship exists between
financial development and economic growth was foiméenya, Chad, South Africa, Sierra

Leone and Swaziland.

From a panel dataset perspective of developing tdesn Apergis et al. (2007) reported bi-

directional causality by employing panel co-intégna methodology developed by Pedroni

(1999) for 65 developing and developed countrié® Study of Hassana et al. (2011) found that:
Sub-Saharan Africa (low- and middle-income cousjrithere is s one-way causality running
from growth to financial measures and trade is dhb/ variable which explains the growth

variation. High-income OECD countries, empiricald®nces support a two-way causal between
finance and growth.

Ahmed Abdullahi (2010) employed Panel data Grarggersality and JJ co-integration for 15
Sub-Saharan African countries in time period 198652 He concluded that the bi-directional
causal relationship exists in five countries anderse causality from economic growth to
financial development in two countries. The findingf Kar et al. (2011) suggested that
suggested that the direction of causality betw&gmtial development and economic growth is
sensitive to the selection of the financial develept indicator. Empirical evidences support
both hypotheses on demand-following and supplyiteptb the fifteen Middle East and North

African (MENA) over the time period 1980-2007. Madoand Hardaker (2012) developed an

endogenous growth model for 42 countries, and ctttat the relation between stock market
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development and economic growth in emerging ecoesnié bi-directional. The findings
describe that the stock market and the bankingosect emerging economy are more
complementary rather than substitutes in providingncial services to the economy. Sehgal
Sanjay et al. (2013) used panel co-integration Bally Modified Ordinary Least Squares
(FMOLS) for 75 countries with time span 1990-2008e findings supported the bi-directional
causality between financial development and ecooogiowth. Pradhan et al. (2014)
investigated the relationship between banking set¢welopment, stock market development,
economic growth in the case for ASEAN countriesrabe time period 1961-2012. The study
found that there exists a co-integration maong atlepted variables. The presence of both
unidirectional and bidirectional causality betwdlease variables is also found. Samargandi et al.
(2015) analyzed the relationship between finandalelopment and economic growth during
the 1980-2008 period for a panel of 52 middle-ineatountries by employing pooled mean
group estimations in a dynamic heterogeneous [satiééhg. The empirical findings of the study
stated that in the short run, the relationship keetwfinancial development and economic growth
is insignificant while there is an inverted U-shdpelationship is found in the long run. The
finding of inverted U-shaped relationship is sugedrby the estimation of the threshold.

Summary
As to sum the review of empirical literature, oren aconclude that that studies using cross-

sectional regressions (Goldsmith, 1969; King andine 1993a,b,c; De Gregorio, Guidotti,
1995; Rajan and Zingales, 1998; Ram, 1999) genecalhcluded that financial developments
positively affect economic growth via two channgisoductivity of capital and accumulation of
saving however they failed in explaining the re#lection of causality between financial
development and economic growth but failed in plong the direction of the causal linkage

between financial development and economic growtlese studies are comparatively old.

Overall, the view that in developing countries,afice causes growth in the earlier stages of
economic development, and that in developed camtdrowth causes financial development,
prevailed. Some of these studies found evidencéitdirectional causality. These studies also
suggested that the causal relationship betweemdialh development and economic growth

depend on proxy used for financial development used the level of development of the
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financial sector. According to Akinboade and Maki(2006), there can be a misleading
interpretation of some variables. For example #i® rof money to GDP, which is always used
as indicator of financial development could notthe same if it includes components such as
short term inflow of foreign savings. When money@y to GDP ratio includes short-term
inflow of foreign savings responding to the lib&ation of capital accounts and comparatively
high and positive real interest rates, its increasleonly reflect a financial development if the

inflow is stable and is productively deployed bg ttomestic financial system.

It is also argued that the proxy of financial deyhent has a great impact on the relationship
between finance and economic growth because thadingh financial development on economic
growth in a country where both the banking sectat stock exchange are well developed (in
developed countries) will not the same as in a tguwhere only the banking sector are
developed (developing countries). Therefore, thvellef financial sector development has the
important implication in the relationship betweemahce and economic growth. These
differences in financial development in developad developing countries should be taken care

of while studying the link between finance and exait growth.

3. 1.3 Dataset, variables and Model specification
Data and Variable identification
In the empirical analysis, the chapter uses artimal series data for the period 1982-2913

Economic growth: Economic growth is measured bydaeita Gross Domestic Product at factor
cost (PGDP) (base year 2005=100).

Financial development: The sum of credit to thesgie sector and market capitalization as a
ratio of GDP (FINDEP) is used as the broad indicafdfinancial deepenind’. This study uses
four different types of financial development imaliors to construct the financial development
index for Indian economy by employing the princigaimponent method. These indicators
include: domestic credit to the private sector apeecentage of GDP (LCREDIT); market
capitalization of listed companies as a percent@g&DP (LMCAP); Total Bank Deposit
Liabilities (LBDL)™ as a percentage of GDP and broad money as a fegeest GDP (LM3).
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Principal component analysis has traditionally besed to reduce a large set of correlated
variables into a smaller set of uncorrelated véeslknown as principal components (see Stock
and Watson, 2002a,b).

Control variables: Beside these variables, thregrobvariables such as call money rate as a
proxy of policy rate (CALL), trade openness (TOMEExort+Import/GDP)) and price stability
indicator, INF (composite Consumer Price Index viiise year 2005=100) were also included

while examining their role in the economic groWth

The data were collected from Handbook of Statistosindian Economy published by the
Reserve Bank of India, the National Accounts Stiatispublished by the Central Statistical
Organization, Government of India and World Ecoro@utlook Database, IMF. The following
general specification has been used in this stodyrtpirically examine the long run relationship

between financial development and economic growth.

Model Specification
The used model equation is given below:

LPGDP = F (LFD, LCALL, LTOP, LINF) .. (1)

Where, LPGDP is the per capita gross domestic mtodlrD represents financial development
variable, LTOP is trade openness, LCALL is call mpmnate, LINF is consumer price Index and

L implies that the variables have been transformethtural logs.

We have made three models, model (A), model (B)raadel (C). In model (A), (B) and (C); all
the variables are same except the proxy variabldinaincial development. In model (A),
dependent variable is per capita gross domestdustqLPGDP) and independent variables are:
The ratio of private sector credit to GDP (LCREDIWe ratio of market capitalization to GDP
(LMCAP); call money rate as a proxy of policy rdteCALL), trade as a percentage of GDP
(LTOP) and consumer price index (LINF). In modeld&pendent variable is per capita gross
domestic product (LPGDP) and independent variadnlesThe sum of credit to the private sector
and market capitalization as a ratio of GDP (LFINDEThe ratio of market capitalization to

GDP (MCAP); call money rate as a proxy of policterd . CALL), trade as a percentage of GDP
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(LTOP) and consumer price index (LINF). In modeldeépendent variable is per capita gross
domestic product (LPGDP) and independent variadtesfinancial development index (LFDI);
call money rate as a proxy of policy rate (LCALIade as a percentage of GDP (LTOP) and
consumer price index (LINF).

Model (A): LPGDP = f (LCREDJTMCAP, CALL, LTOP, LINF)
Model (B): LPGBF (LFINDEP, LCALL, LTOP, LINF)
Model (C): LPGBH (LFDI, LCALL, LTOP, LINF)

3.1.4 Methodology

Principle component analysis (PCA) and constructiomf FDI

Principal Component Analysis (PCA) is a specialeca$ more general methods of factor
analysis. The PCA transforms an original set ofaldes into smaller set of linear combinations
that account for most of the variance of the oagset. The aim of PCA is to construct out of a
set of variables, %6 (j = 1, 2, .., k) new variables (Pi) called ‘iripal Components’, which are
linear combinations of X's. The first principal cponent (P1) is determined as the linear
combination of X, X,,....,Xy provided that the variance contribution is maximurhe second
principal component (P2), independent from thet fmsncipal component, is determined as to
provide a maximum contribution to total variancé kfter the variance explained by the first
principal component, then the third and the othemgpal components are determined as to
provide the maximum contribution to the remainiragiance and independent from each other.
The aim here is to determine age coefficients ghog the linear combinations of variables
based on the conditions specified. The followingmola is used to have financial sector
development index.

_yJ Xij
FDI = %], a; o (;(i) ...... 1)

Where FDI is the financial development index; S&tandard Deviation; X= i items in "

year; @ = Factor loadings as derived by PCA.

Measuring financial development is a complicatedcpdure because there is no clear cut
definition of financial development and no thumkerabout the inclusion of variables. Bandiera

et al. (2000) stated that an ideal index of finahsector development should include various
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aspects of regulatory and institutional reformslusion all the policy variables separately in the
same model might cause multi-co linearity. In orteeavoid it, this study uses four different
types of financial development indicators to camstthe financial development index for Indian
economy by employing the principal component meth®idl the variables are taken in their

natural logarithm. The variables are taken from2t2813™,

Table 3.1.1: Principal Component Analysis

PAC 1 PAC 2 PAC 3 PAC 4

Eigen Value 3.667283 0.287036  0.038997 0.006684
Cumulative Value 3.667283 3.954319 3.993316 4
Variance Proportion 0.9168 0.0718 0.0097 0.0017
Cumulative Proportion 0.9168 0.9886 0.9983 1
Variables/ Eigen Vectors Vector1  Vector 2 Vector 3 Vector 4
LCREDIT 0.479714 0.719004  0.430406 0.260112
LMCAP 0.489743 -0.63851  0.178642 0.566166
LBDL 0.512924 0.161069 -0.843178 0.00401
LM3 0.516658 -0.222249 0.268119  -0.782165

Source: Author’'s own computation, World Bank datayddand Book of Reserve Bank of India

Notes: LCREDIT: Domestic credit to private sectdr ¢f GDP), LMCAP: market capitalization of listed
companies (% of GDP), LBDL: Totabink deposit liabilitie$% of GDP) and LM3: broad money (% of
GDP). L denotes the natural logarithm of the series

The results of the principal component method (P@K&) presented in Table 3.1.1. It reveals
that the first principal component explains 91.@&8cent, the second 7.18 percent, third further
0.97 percent and last principal component repartg @.17 percent standardized variance. It can
be easily concluded that the first principal comgmdn is better than other
components/combination of variables because itaéxplthe high level of variability. Thus, the
first eigenvector values are used as a weight hsteact a Financial Development Index (FDI)
and denoted as FDIThe variables LCREDIT, LMCAP, LBDL and LM3 are ingtlually
contributing the standardized variance of the fmshcipal component, i.e. 47.97, 48.97, 51.29
and 51.66 percent, respectively.

The graph of financial development index (FDI) regented below (Figure 3.1.1). It indicates

the changes in financial development that took elimcthe Indian economy during the 1982-
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2012. First, it shows the steady increase than ft882 to 1994 moderate increase. From 1995
to 2001, it fluctuates and then sharply increadéer that there were some fluctuations in 2008
and 2011. It decreases in 2008 and increased0tiB.2Ilt again decreases in the year 2011 and
rises in 2012 and 2013. Overall, this graph alslicates a steady improvement in the financial

sector.

Figure 3.1.1:Financial development index (FDI) of Indian Economy
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Source: Author's own quutation

Co-integration with ARDL

To empirically analyze the long run relationship afynamic interaction of economic growth
with financial development, the above model hasnbestimated by the auto regressive lag
(ARDL) co-integration procedure developed by Pesataal. (2001). The procedure is adopted
for four reasons. First, the bound test is sim@epposed to other multivariate co-integration
technique such as Johansen & Juselius (1990),latval co-integrating relationship to be
estimated by OLS once the lag order is selectedor®k the bound test procedure does not
require the pre testing of the variables includethe model for unit root unlike other techniques
such as Engle Granger (1987) and Johansen & Jsig&B92). These approaches require that all
the variables to be integrated of the same ord#))(IOtherwise the predictive power will be lost
(Kim et al 2004; Perron 1989, 1997). However AR[Rchnique is applicable irrespective of
whether regressor in the model is | (0) or | ()eprocedure will however crash in the presence
of | (2) series. Third, the test is relatively maficient in small sample data sizes as is the cas
of this study. Fourth the error correction methogrates the short run dynamics with long run

equilibrium without losing long run information. &hunrestricted error correction model
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(UECM) of ARDL model is used to examine the long r& short run relationship take the

following form.

ALPGDP =
8o + 61T + 8,LFD,_y + 83LCALL,_1+8,LTOP,_y + 85sLINF,_, + ¥}, a; APGDP,_; +
L BALFD, i + X1 4 ALCALL,_; + X1, 0, ALTOP,_; + Y]_, w; ALINF,_; + &,

Where the variables are as defined earlier and timis trend and L implies that the variables
have been transformed in natural logs. The first pathe equation (3) with,, §;, §, andds
refer to the long run coefficients and the secoad witha, B, u, o, w refers to the short run
coefficients and; is the error term. The null hypothesis of no cegmationH,: 6,=06; = 6, =

ds = 0 and the alternative hypothesls: 5, # 85 # 8, # 65 # 0 implies co-integration among

the series (equation 2).

ARDL bounds Test procedure

The first step in the ARDL test is to estimate #rgiation (3) by OLS in order to test for the
existence of a long run relationship among vargldy conducting an F-test for the joint
significance of the coefficients of the lagged lsvef variables i.eH, (null hypothesis) as
againstt, (alternative hypothesis) as stated earlier. Insmnd step, once the co-integration is

established the conditional ARDL long run model 68GDP; can be estimated as:

ALPGDP, =
ap+ X1, 8 LPGDP,_;+ ¥} 8, LFD,_; + ¥} 85 LCALL,_; + ¥}, 8, LINF,_; +
Y 85 LTOP,_; + & ... (3)

This involves selection of the orders of ARDL{f,q92, 93, 9. ) models using SIC. The third
and final step, we obtain the short run dynamicapeaters by estimating an error correction

model with the long run estimates. This is spedifis below.

ALGPGDP, = n+ Y1, a; ALGPGDP,_; + %0, B; ALFD,_; + ¥, ; ALCALL,_; +
B2 0, ALINF,_; + X1* w; ALTOP,_; + pECM,_; + &,



Where , B, u, 0, w are short run dynamic coefficient to equilibriunmdag is the speed
adjustment coefficient. To check the goodness tobffithe ARDL model, diagnostic tests and
stability tests are conducted. The diagnostic testsnine the serial correlation, functional form,
normality, and heteroscedasticity associated whth model. The structural stability test is
conducted by employing the cumulative residuals $OM) and the cumulative sum of squares
of recursive residuals (CUSUMSQ).

Granger Causality Test

The co-integration relationship indicates the exist of causal relationship between variables
but it does not indicate the direction of caus#htrenship between variables. Therefore, it is
common to test for detecting the causal relatigndietween variables using the Engle and
Granger (1987) test procedure. There are threerdiift models that can be used to detect the
direction of causality between two variables X ahdepending upon the order of integration
and the presence or absence of co-integrationioesdtip. If two variables say X and Y are
individually integrated of order one | (1) and caegrated, then Granger causality test may use
I(1) data because of super consistency properfiesstimators. If X and Y are I(1) and co-
integrated, the Granger causality test can be eghjpdi I(0) data with an error correction term. If
X and Y are I(1) but not co-integrated, the Grangprsality test requires transformation of the
data to make 1(0). For this paper, the presenam@htegration relation- ship the application of
Engle and Granger (1987) causality test in the differenced variables by means of a VAR will
misleading the results, therefore an inclusionmédditional variable to the VAR system such as
the error correction term would help us to captine long- run relationship. The augmented
form of the Granger causality test involving theoercorrection term is formulated in a

multivariate ' order vector error correction model given as below

Bi1i Pizi Pizi Biai Pisi Y1 €1t
Afﬁggfp c1 [3211‘ Ba2i B2zi Paai ﬁzsil Af;gg;,‘i_, Y2 /Szt\
ALCALL, | = & |+ Y 1Bsti PBsai Bazi Baai Bssi atcarie; | | Y3 | ECMy_y + | €3¢ |
ﬁi’TI\(’)’z - Bari PBazi Pazi Pasi  Pasi ﬁf;’g’;f—{ Y4 €4t

Bs1i Bszi PBszi Bsai Pssi \Ys Est
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The C’s,f’s andy's are the parameters to be estimated. EQ®presents the one period lagged
error-term derived from the co-integration vectod dhe¢’s are serially independent with mean
zero and finite covariance matrix. From the Equa{i5) given the use of a VAR structure, all
variables are treated as endogenous variables.FTtest is applied here to ex- amine the
direction of any causal relationship between theabdes. The economic growth variable
(LPGDP) does not Granger cause financial developith&D) in the short run, if and only if all
the coefficients of 1.'s are not significantly different from zero in &agion (5). Similarly the
economic growth do not Granger cause energy irstiogt run if and only if all the coefficients
Sai’s are not significantly different from zero inglEquation (5). There are referred to as the
short-run Granger causality test. The coefficiemtshe ECM represent how fast deviations from
the long-run equilibrium are eliminated. Anotheachel of causality can be studied by testing

the significance of ECM’s. This test is referrecatothe long run causality test.

3.1.5 Empirical Results

Stationarity test

To determine the order of integration, this studgslADF, DF-GLS, KPSS and Ng-Perron unit
root tests. The vital results of these tests goerted in Table 3.1.2 and 3.1.3. The results show
that all the variables are non-stationary at levdlew, the next step is to differentiate the
variables once in order to perform stationaritytdesn differenced variables. It is, therefore,
worth concluding that all the variables used instktudy are integrated of order one i.e.
difference stationary | (1). Additionally, it issal important to ascertain that the optimal lag brde
is chosen appropriately so that the error termghef equations are not serially correlated.
Consequently, the lag order should be high enooghat the conditional ECM is not subject to
over parameterization problems (Narayan, 2005; rBes2001). The result of lag length

selection is provided in table 3.1.4. For both thedels selected lag length is 1 Byhwarz

information criterion.
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Table 3.1.2: Stationarity Test of Variables (With Trend and Intercept)
ADF DF-GLS KPSS Stationarity Status
LCREDIT 0.050¢ 0.650¢ 0.582¢

ALCREDIT  -2.152¢  -2.188¢ 0.300: 1(2)
LPGDF 2.280¢ 0.328: 0.722¢
ALPGDF -3.910¢  -3.109¢ 0.475" 1(2)
LMCAP -0.951¢  -0.733¢ 0.597
ALMCAP -6.00¢ -4.546: 0.062¢ 1 (1)
LFINDEP -0.9857  -0.389: 0.610:
ALFINDEP  -5.639" -4.88¢ 0.071¢ 1(2)
LFDI -2.396¢  -2.549: 0.059:
ALFDI -4.494(  -4.627¢ 0.063¢ 1 (1)
LCALL -2.672¢  0.143¢ 0.387:
ALCALL -4.970¢  -3.456: 0.226: 1 (1)
LTOP 1.667¢ 0.593¢ 0.676¢
ALTOP -6.535.  -2.521¢ 0.454¢ 1(2)
LINF 0.050¢ 0.690¢ 0.582¢
ALINF -4.152¢  -2.395¢ 0.080¢ 1 (1)

Source: Author’s own Caldida by using E-views 7.0
A denotes the first difference of the serlegnplies that the variables have been
transformed in natural logs

Table 3.1.3: Ng-Perron Test (With Trend and Intercet)

MZa MZt MSB MPT
LPGDF -3.888! -1.248: 0.321( 21.569(
LCREDIT -7.620¢ -1.903" 0.249¢ 12.058!¢
LMCAP -10.17; -2.181¢ 0.214: 9.2828t
LFINDEP -11.609: -2.392: 0.206( 7.936¢
LFDI -11.0718 -2.3270 0.2101 8.3570
LCALL -11.462¢ -2.362: 0.206( 8.109¢
LTOF -5.497: -1.643( 0.298¢ 16.53:
LINF -11.685¢ -2.389¢ 0.204! 7.937:
ALPGDF -18.103( -2.954( 0.180" 7.051¢
ALCREDIT -6.950( -2.853! 0.166¢ 13.12:
ALMCAP -18.47( -2.857 0.171¢ 6.817¢
ALFINDEFP -19.336( -2.574¢ 0.193( 6.874(
ALFDI -18.6376 -3.6064 0.1911 6.7090
ALCALL -28.86 -2.982( 0.024( 0.105:
ALINF -18.214. -2.695¢ 0.144* 6.900¢
ALTOP -19.967: -2.921¢ 0.174¢ 6.662(

Note: A denotes the first difference of the series. L iegpthat the variables have been transformed in
natural logs.
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Table 3.1.4: Lag Length Selection

Lag order Log L LR FPE AIC SIC HQ
Model A 1 239.549: 253.441: 2.25¢13  -16.9678  -13.7404°  -14.531:
Model B 1 223.035.  221.8670  4.64¢11  -18.628¢ -13.4394°  -14.2653
Model C 1 263.6452  210.7114  2.49e-13 -17.6865* -17.714918.5106

* indicates lacorder selected by the criteri

LR: sequential modified LR test statistic (each &5% level
FPE: Final prediction err

AIC: Akaike information criterio

SC: Schwarz information criterir

HQ: Hanna-Quinn information criterio

Co-integration test

After determining the order of integration, next eamploy ARDL approach to co-integration in

order to determine the long run relationship amtirggvariables. By applying, the procedure in
OLS regression for the first difference part of thguation (3) and then test for the joint
significance of the parameters of the lagged leegiables when added to the first regression.
The F-Statistics tests the joint Null hypothesiatttihe coefficients of lagged level variables in
the equation (3) are zero. Table 3.1.5, reports rémilt of the calculated F-Statistics &

diagnostic tests. The bound test evidence confine bng run relationship because the
calculated F statistics greater than the critiedligs of the upper level of the bound at 1% level
of significance for both the models. The estimagtatistics shows that the model specification

seems to pass all diagnostic test successfully.

Table 3.1.5: ARDL Bounds test

Panel I: Bounds testing to co-integration:
Estimated EquatiorbPGDP = F (LFD, LCALL, LTOP, LINF)

Indicators Model A Model B  Model C
Optimal lag 01 01 01
F — Statistics 8.6524 8.2460 7.0453
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Panel II: Diagnostic Tests:

Diagnostic Tests Indicatc Model A Model B Model C

Normality -B value 0.9796 (0.4t 0.8776 (0.5t 0.9214 (0.5¢
Serial Correlation LM Tes 1.6765(0.77 1.3923 (0.6¢ 1.0245 (0.7
Heteroscedasticity Test (ARC 1.3087 (0.1¢ 1.3806 (0.9t 1.2014 (0.2¢
Ramsey Reset T¢ 0.0467 (0.8¢ 0.0536 (0.21 0.8521 (0.3¢

Note: Values in the parentheses (&)pavalues

The next step is to estimate the long run and short coefficients of ARDL model. The
optimum model is chosen by Schwarz Bayesian ooitefThe estimated long run coefficient of
ARDL approach for two model specification is reportin table 3.1.6. The long run empirical
results demonstrate that all (LCREDIT, LMCAP, LFINP and LFDI) all indicators of financial
development have expected positive coefficientsvéi@r, CREDIT is significant at the 1 %
level in determining economic growth in India. Téstimated coefficient reveals that a 1% rise
in credit (bank based indicator) increases econgmuwth (LPGDP) by 60.91%. The coefficient
of LFDI is positive and significant at 10%. It ing that 1% increase in LFDI increases
economic growth by 0.6792%. The study has consideaé money rate (LCALL) as one of the
proxy for policy indicator in the model. The ressliows a desired negative and statistically
significant coefficient (5% in model A and 10% irodel B). This implies that the call money

rate is one of the important policy variables fooromic growth in India.

The result indicates that investment demand inalladso dependent on the change in short term
interest rates. The trade openness (LTOP) variablanother proxy for policy indicator has a
negative sign with statistically insignificant cbefent. A negative sign for LTOP is against the
strategy of export led growth hypothesis. Howewer developing country like India which is
heavily dependent on capital intensive importss iexpected that trade openness may have a
negative impact on the economic growth. This reslsid supported by Jude (2010). Looking at
the coefficient, the favorable impact of finanail@velopment on economic growth is supported
by LINF. This implies that price rise acts as avestment inducing variable in India. With price
rise and expected inflation, the real cost of being decreases and hence demand for capital

increases; leads to more growth. This result isnststence with Fischer (1991, 1993).
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Table 3.1.6: Estimated Long Run Coefficients (Depelent variable: LPGDP)

Model (A) Model (B) Model (C)
Regressors Coefficient Prob. Coefficient Prob. Coefficient Prob.
LCREDIT 0.6091*+*  0.007
(3.0152)
LMCAP 0.1901 0.230
(1.2376)
LFINDEP 0.83602 0.165 ----
(1.4367)
LFDI 0.6792* 0.101
(1.6550)
LCALL -0.2474* 0.044 0.5604*  0.0103 ----
(-2.1974) (-2.1580)
LTOP 0.5738 0.268 1.0023 0.341 0.2456 0.105
(-1.1383) (-0.9725) (0.4521)
LINF 0.5618*** 0.004 0.73819* 0.094 0.5012*  0.0892
(3.2409) (1.7506) (1.6720)
CONS 3.8392 0.000 47113 0.000 2.2546 0.000
(4.7165) (5.9942) (3.8921)
Robustness I ndicators
R’ 0.9988 0.9988 0.9976
Adjusted B 0.9984 0.9985 0.9972
F Statistics 2536.8 [0.000] 3114.6 [0.000] 2106.5[0.000]
D.W. Stat 1.9734 1.8938 1.9610
Serial Correlation 0. 1813 [0.189] 0.8175 [0.376] 0.3561 [0.695]
Heteroscedasticity 0.3708 [0.549] 1.989 [0.170] 1.0241 [0.586]

Note: (1) The lag order of models is based on Schvigayesian Criterion (SBC). Model A is
ARDL(1,0,0,1,0,0), Models B is ARDL(1,0,1,0,0) .\ak in the (#) parentheses are t-values.
(2) *, ** and *** indicate significant at 10, 5 andl percent level of significance, respectively.
(3)Values in [#] are probability values.

Results of short run dynamics using the ECM versibARDL are reported in Table 3.1.7. The
model includes an error correction term (EQMThe coefficient of the error correction term is
an adjustment coefficient capturing the proporiwwdrihe disequilibrium in economic growth in

one period which is corrected in the next periode Targer the error term, the earlier the
economy’s return to the equilibrium rate of growfiljowing a shock. The value of the error
correction term ought to lie between 0 and -1. Vhte of -1 indicates that 100% of the
disequilibrium in the growth is corrected in thdldwing year. The estimated error correction

term of models A is -0.171 and significant at 1%ele the estimated error correction term of
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model B is -0.0769 (significant at the 10 % levahd the estimated error correction term of
model C is -0.0351 (significant at the 1 % levéhis indicates that following a shock, there is a

relatively slow return to the equilibrium growthtime following year.

Table 3.1.7: Error Correction Representation for the Selected ARDL Model
(Dependent variable:ALPGDP)

Model (A) Model (B) Model (C)
Regressol Coefficient  Prob Coefficient Prob Coefficient Prob
ALCREDIT 0.1045* 0.10: -
(1.6989)
ALMCAP 0.0326*** 0.00¢
(3.2337)
AFINDEP 0.06433*** 0.001
(3.7116)
ALFDI 0.1317*  0.04¢
(2.0188)
ALCALL -0.00643 0.547 -0.0076 0.44: 0.0959* 0.101
(-.61183) (-0.7819) (1.8974)
ALTOP -0.0985** 0.04¢ -0.0771* 0.08( 0.56443  0.25¢
(-2.0987) (-1.8317) (-0.8887)
ALINF 0.09644* 0.08( 0.05680 0.02( 0.09312 0.14(
(1.8360) (2.5090) (0.2537)
ACONS 0.6590* 0.06¢ 0.36254* 0.077 0.63214 0.10¢
(1.9426) (1.8523) (1.9654)
ECM (-1) -0.1716**  0.01t -0.0769*** 0.011 -0.0351***  0.01(
(-2.4742) (-2.6287) (-3.8547)
Robustness | ndicators
R? 0.69384 0 .69245 0.8836
Adjusted R 0.61034 0.58993 0.8175
D.W. Stat 1.9438 1.9158 1.9404
Heteroscedisticity 0.7055 [0.649] 0.8955 [0.454] 0.5142 [0.554]
J-B normality test 1.0659 [0.586] 1.0041 [0.884] 1.0968 [0.585]
F-stat. 7.8803 [0.000] 9.9713 [0.000] 5.8088 [0.003]

Note: Figures in (#) parentheses are estimatedues. *, ** and *** indicate significant at 10,
5 and 1 percent level of significance, respectively
Values in [#] are probability values.

However, all the three models have valid errorection parameters with a negative sign and the
statistically significant value. All the three iwdtors of financial development (LCREDIT,
LMCAP and LFINDEP) have positive and statisticalignificant coefficient. But trade openness

(LTOP) is the only control variable which is sigod&dnt both in the short run and long run. Call
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money rate (LCALL) is not significant in the shoun in all the models, while inflation (LINF)

is significant in the model A in short run (at th@ % level).

Causality test

The direction of the causality is checked by grancmusality test. The results of Granger
causality are presented in table 3.1.8. The fimglir{ylodel A) indicate that short-run
unidirectional causality running from financial @éd¢epment (LCREDIT) to economic growth,
trade openness (LTOP) to financial development (IART and inflation (LINF) to financial
development (LMCAP) in India. Bidirectional causpalhas been found between trade openness

(LTOP) and economic growth, inflation and econograwth.

In Model (B), the results of granger causality segjghat unidirectional causality running from
trade openness (LTOP) to financial development (IAREL and inflation (LINF) to trade
openness (LTOP). It is found that bidirectional saity exists between economic growth
(LPGDP) and financial development variable (LFINDEmflation (LINF) and economic
growth (LPGDP), trade openness (LTOP) and econgmiwth (LPGDP). In, Model (C), the
results of Granger causality suggest that unidoeat causality running from trade openness
(LTOP) and financial development index (LFDI) taoaomic growth (LPGDP). It is found that
bidirectional causality exists between financialelepment index (LFDI) and trade openness
(LTOP). In all the models (A, B and C) it has bdennd that the error correction terms are
statistically significant at 1%, 5% and 10% respety for the specification with economic
growth (LPGDP) as the dependent variables whichicatd that there exists a long-run
relationship among the variables in the form of &en (1) which also confirm the results of the
ARDL bounds test.
Table 3.1.8: Granger causality results: Model (A)

Dependent Sources of Causation
Variables Short run (independent variables) Long-run
ALPGDP ALCREDIT ALMCAP ALTOP ALINF ECT (t Value
ALPGDP - 4.8366*** 1.894¢ 3.1857** 3.8037** -3.9762***
ALCREDIT 1.395; -—-- 0.144¢ 0.018¢ 0.142: 0.662:
ALMCAP 0.666¢ 0.8441 -—-- 5.2888***  1.4265** 1.717¢
ALTOP 6.2414*+* 1.054: 1.388¢ - 1.149¢ 0.689¢
ALINF 18.457*** 0.529¢ 4.446( 3.2483’ -—-- 1.168¢

Note: *, ** and *** indicates significant at 10%9%6 and 1% level of significance.
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Model (B)

Dependent Sources of Causation

Variables Short run (independent variables) Long-run
ALPGDP ALFINDEP ALTOP ALINF ECT (t Value

ALPGDP - 4.0592*** 3.7794* 2.9756° -3.8130**

ALFINDEP 8.2106*** - 8.8306*** 2.582: 0.890¢

ALTOP 1.897: 14.6319*** - 4.9143* 0.090¢

ALINF 7.1545*** 0.213: 1.277( - 1.249¢

Note: *, ** and *** indicates significant at 10%9% and 1% level of significance.

Model (C)

Dependent Sources of Causation
Variables Short run (independent variables) Long-run

ALPGDP ALFDI ALTOP ALINF ECT (t Value
ALPGDP 21870 1. 986(* 0.975¢ -1.9860*
ALFDI 0.9852 2.019+ 0.8701 0.5012
ALTOP 1.412( 1.5012** 0.3065* 0.601:
ALINF 0.851¢ 0.682( 0.896: 0.0827

Note: *, ** and *** indicates significant at 10%9% and 1% level of significance.

Variance decomposition analysis

The Variance Decomposition analysis indicates #regntage of forecast error variance in one
variable that is due to errors in forecasting ftseld each of the variables. The results of
Variance Decomposition are illustrated in tablend andividual graphs are presented in Figure
3.1.9. The results find that, among all financralicators, LCREDIT exerts the largest influence,
whose steady contribution level for economic groshianges approaches to 46.90%; while the
influence of LFINDEP and LMCAP follows, with steadyntribution levels of 4.75%; and
4.86%, respectively.

Table 3.1.9: Variance Decomposition of LPGDP

Perioc S.E LPGDF LCREDIT LMCAP LFINDEF LCALL LTOP LINF

1 0.016:  100.000! 0.000( 0.000( 0.000( 0.000( 0.000( 0.000(
2 0.0249: 62.3449. 6.146( 4.269: 9.232( 12.321: 1.885: 3.801¢
3 0.031 42.401- 17.78¢ 7.478¢ 8.184¢ 17.549: 2.447: 4.150:
4 0.036¢ 31.389¢ 34.875 6.496: 6.008¢ 13.102( 4.010° 4.116¢
5 0.042¢ 27.489¢ 40.144. 6.399¢ 4.473¢ 9.899! 7.631( 3.962:
6 0.047: 24.170( 42.260:- 5.738( 4.829: 9.287: 10.04: 3.673:
7 0.0511 21.797¢ 43.192. 5.123( 5.617: 9.305¢ 11.382: 3.581¢
8 0.054¢ 20.258: 44.689: 4,924« 5.208¢ 9.003" 12.098t 3.816¢
9 0.056: 19.119¢ 46.085: 4.849: 4.875: 8.785( 12.141 4.143:

1 0.057: 18.250! 46.906: 4.860: 4.756¢ 8.851: 11.986:- 4.388.

(@]
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Figure 3.1.2: Variance Decoposition+2SE

Variance Decomposition +2 S.E.
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Stability test

Finally, the CUSUM and CUSUMSQ are presented iruf@g3.3 (i, ii and iii). Examination of
plots shows that CUSUM and CUSUMSQ statistics as within the 5% critical bounds

implying that short run and long run coefficients the ARDL-Error Correction Model are

stable.
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Figure 3.1.3 (i): Stability Test of Model A
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Figure 3.1.3 (ii): Stability Test of Model B
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Figure 3.1.3 (iii): Stability Test of Model C
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Source: Author's own computation.
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3.1.6 Summary and Conclusions

This study examines the causal relationship betwiggmcial development and economic
growth in India over the time period 1982 to 20T8e study attempts to answer one critical
guestion. Whether financial development leads & filocess of economic growth in India or
vice versa? For this purpose the study has used?¢h capita Gross Domestic Product at factor
cost for the proxy of economic growth. Four indaratare used for financial development: (1)
The ratio of private sector credit to GDP (2) Théa of market capitalization to GDP (3) The
sum of credit to the private sector and markettaeipation as a ratio of GDP is used as the
broad indicator of financial deepening and (4) ficial development index (FDI). Beside these
variables, three control variables such as callegaate policy rate, and trade as a percentage of
GDP and consumer price index (INF) were also inetlidvhile examining their role in the

economic growth.

The chapter has estimated the structural equatitim tve help of three models to make a
comparison of bank based and market based indgcatdinancial development. The bounds test
approach confirms the long run relationship betwesgonomic growth and financial

development indicators. A detailed analysis baseARDL test reveals that both the bank-based
and market-based indicators of financial developgngave a positive impact on economic
growth in India. The empirical findings of the syugrovide important policy insights in Indian

context. As the Indian financial sector is largbBnk-centric, the performance of the banking
sector is crucial in the development process ofetenomy. Given the potential of more credit
disbursement by Indian banks, there is still sdopéhem to channelize credit to the productive
sectors of the economy. Therefore, Indian banksl neelevelop strong linkages with the real

sector to develop the ability to maintain high gtiow the economy.

It is also worthwhile to mention that call moneyerés one of the important policy variables for
economic growth in India. This indicates that irtmesnt demand in India also dependent on the

change in short term interest rates.

The findings of Granger causalitgdicate that in model (A) and (C) there existsharsrun

unidirectional causality running from financial édepment (LCREDIT) to economic growth
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and but in the case of model (B), it has been foilvad there exists a bi-directional causality
between financial development variable (LFINDEPY asonomic growth (LPGDP). The results
of Granger causality suggested that the error cbore terms are statistically significant at 1%,
5% and 10% in model (A,B,C) respectively for theedfcation with economic growth

(LPGDP) as the dependent variables which indich#ét there exists a long-run relationship

among the variables.

End Notes:

[1] The study limits to the starting period as 198due to the non-availability of data on stockke&a
capitalization prior to this period.

[2] To date, there are hardly any studies thathagh market based indicator and bank based indicéto
financial development in India.

[3] See Levine, 1992; Demirguc-Kunt and Levine, 99%han and Senhadji, 2000; Levine, 2004;
Shahbaz et al, 2008; Shahbaz 2009.

[4] Total Bank Deposit Liabilities are equal to liquidhbilities minus currency in circulation.
Demetriades and Luintel (1996) argued that withdeducting currency in circulation, we are left
with primarily a measure of monetization, not fineh depth (p.360).

[5] INF is preferred over WPI in measuring inflatiin India, because INF takes care of service secto
unlike the WPI measure. There are different INFsifaustrial workers INF, Agricultural worker
INF, and rural labor INF. For our analysis, we haged composite index of INF constructed by the
World Bank.
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3.2 Financial development and economic growth: Pahdata empirical evidences
3.2.1 Introduction

The relationship between financial development andnomic growth has been an issue of
debate among the economists in the modern histoegcanomics. The debate centered around
the issue whether the financial sector actuallygldeaeal sector or the turn around. However,
there are conflicting views concerning the roleref financial system plays in economic growth.
In theoretical literature, there are three différelews on the direction of the causality between
economic growth and financial development basedliffierent empirical investigations. The
first vision states that financial development igrarequisite for economic growth; this is known
as “supply leading” notion and emerged due to Sqieter (1911), Patrick (1966). The second
view advocates that real economic growth lead$nential development, this view is known as
“demand-following” given by Robinson (1952). Ththird view argues that there exists
bidirectional causality between these two variafiBsmetrides & Hussein, 1996; Greenwood &
Smith, 1997).

The earlier studies suggest that the strength @edtidn of the relationship between financial
development and economic growth is sensitive tovidugables used to measure the financial
development. Additionally, the findings suggesttthatcome between two sectors differs from
country to country over time. Most of the studiesthis issue suffer from two limitations (1)
Studies are mainly based on cross country, whigin@asatisfactorily address the country
specific issue (2) Many studies drawn conclusiamfra bi-variate analysis, suffers from the
omission of variables. Further, there are manysssmuntry studies that have shown the
significant role of financial development on econogrowth in developing and least developed
countries (LDCs) of Asia and Africa. Some studiasérshown the importance of the financial
sector on growth, but there is not much detailedystat the sub-national (state) level in India
addressing the role of the financial sector inghecess of economic growth. The current study,
therefore, attempts to re- examine the issue hygusiultivariate analysis with the help of time
series data for a specific country like India & state level.

The rest of the paper is structured as followstiSed.2.2 presents the review of literature on
the relationship between financial development andnomic growth. In Section 3.2.3, we

present a brief overview of financial developmehsiates in India. Section 3.2.4 presents the
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description of variables and data. In Section 3tBé methodology used is discussed. Section

3.2.6 analyses the empirical results while concgaemarks are presented in Section 7.

3.2.2 Literature review of the empirical studies

Since the revolutionary contributions of Schumpe{#911), Robinson (1952), Goldsmith
(1969), McKinnon (1973), and Shaw (1973) on thatrehship between economic growth and
financial development has remained an importanteisef debate among researchers and

policymakers.

Earlier literature, including Gurley and Shaw (1R6&oldsmith (1969), McKinnon (1973) and
Shaw (1973) suggested that economic growth lea@sde in developing countries, because of
the increasing demand for financial services. Kargl Levine (1993a, 1993b) used cross-
countries data to analyze the relationship betweeonomic growth and the financial
development. They used real per capita GDP gros/th@oxy of economic growth and the ratio
of liquid liabilities to GDP as a proxy of finantidevelopment. Their results found that a range
of financial indicators are robustly positively oelated with economic growth. De Gregorio and
Pablo (1995) used real per capita GDP growth asomypof economic growth and domestic
credit to the private sector as a share to GDP @¢asure financial development. He suggested
that financial development leads to improved grow#rformance, but this effect, however,

varies across countries and over time.

Blackburn and Huang (1998) established a positineeway causal relationship between growth
and financial development. According to their as&y private informed agents obtain external
financing for their projects through incentive-caatiple loan contracts. Beck and Levine (2004)
reported that financial development has a poskiifect on long-run growth. Calderon and Liu
(2003) used real GDP per capita growth for econogmowth and to measure financial
development; the ratio of broad money (M2) to GD®I dhe ratio of credits provided by
financial intermediaries to the private sector tORsare used. They confirmed a positive effect
of finance on growth for the whole sample of 10@m@oies, but they also found bidirectional
causality when the sample is split between developed developing countries. Ang and

McKibbin (2007) suggested that there exists a weddiional causality running from economic

80



growth to financial development in case of Malayasm financial liberalization policies have a
favorable effect in stimulating financial sectorvdlpment. Real per capita GDP is used as a
proxy variable for economic growth and liquid likiees to nominal GDP to measure financial
development. Dawson (2008) found a strong positelationship between finance and growth
when financial development is measured using grawtM3. Surprisingly, his proxy model
where financial development is measured using demhthe ratio of M3/GDP, stated that a

negative relationship between finance and growth.

Hassan et al. (2011) concluded that there exisi®stive relationship between financial
development and economic growth in developing agestBittencourt (2012) used real GDP
per capita as a proxy for economic growth and #te rof the liquid liabilities to GDP for

financial development. He concluded that both tlaiable macroeconomic stability and
financial development are important in generatingn®mic activity, innovation. He used real
GDP per capita as an indicator of growth and the raf the liquid liabilities to GDP for

financial development. He concluded that empiriegsults concluded that both the variable
macroeconomic stability and financial developmer¢ anportant in generating economic
activity Adu et al. (2013), examined Ghanaian dat@r the period 1961-2010, economic
growth. They stated that the finance growth nexasame positive only when they used
financial development indicators such as privaslitrto GDP and private credit to total credit.

The relationship turned negative when they usedbtbad money (M3) as a proxy.

Studies conducted on Indian economy at the stat#, lsuch as Acharya et al. (2009) inspected
the finance-growth nexus and suggested the pres#noag run relation between finance and
growth for Indian economy. He used state domesticiyct for economic growth and bank
credit outstanding of commercial banks as a praxyfinancial development. Bhanumurthy
(2013) examined the role of financial sector depeient in growth in the Indian states for the
period 1985-1986 to 2007-2008. The study used slameestic product as an indicator of
economic growth and credit to deposit ratio of sicied commercial banks, according to the
point of utilization, wise and the number of scheducommercial has been used to represent
financial development. He concluded that there teaidong run co-integration relationship
between financial development and economic growth.
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To sum up, the review shows that there is no usaleconsensus on the relationship between
financial development and economic growth. Theezsame mixed results regarding the nexus
between financial development and economic growe. studies also show that the relationship
depends on the choice of the indicators of findndevelopment and the degree of financial

inclusion in the economy.

3. 2.3 Financial Development and Economic Growth ilndian states

The Indian economy has undergone tremendous tramafion since 1991, when the
government had adopted liberalization and globatinapolicies; financial sector reforms were
introduced as a part of the economic reform progaomsequently, interest rates were gradually
liberalized; reserve and liquidity ratios were reeld significantly. These reforms were designed
to promote efficiency in the economy through thempotion of competition. The impact of
India's economic reforms on economic performance been the subject of much academic
study and public debate in India and abroad, krifdbhus has been largely on the performance of
the economy as a whole or of individual sectorse performance of individual states in the
post-reforms period has not received comparabénidin and yet there are very good reasons
why such an analysis should be of special inteféisst, balanced regional development has
always been one of the declared objectives of natipolicy in India and it is relevant to ask
whether economic reforms have promoted this objectsecond, India's federal democracy is
characterized by regionalization of politics, wihlitics at the state level being driven by state
rather than national issues and this makes theoeticrperformance of individual states an issue
of potential electoral importance. This is partaly so because liberalization has eliminated
many of the controls earlier exercised by the @ movernment and thereby increased the role
of state governments in many areas that are driticaeconomic development. Finally, since
state level performance shows considerable vanaimoss states, with many states recording
strong growth in the post-reforms period, it is ortant to identify the reasons for their success

in order to replicate it in other states.

In response to the financial development in thenengy, the growth rate of GSDP is not
uniform across all Indian states as present in&@&®2.1. It presents the growth performance

across major states over the time period 1994-2013.
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Table 3.2.1: Gross State Domestic Product Growth Res in States (%)

Main states 1994-00| 2001-05 2005-10 2011 2012
Andhra Pradesh 5.91 6.37 8.85 7.82 5.04
Assam 2.16 4.24 6.42 6.47 6.88
Bihar 6.32 1.59 10.91 10.65| 14.48
Chhattisgarh 1.72 8.60 9.75 8.14 8.57
Gujarat 6.17 10.59 9.19 8.53 NA
Haryana 6.27 8.31 9.48 7.83 7.13
Himachal Pradesh | 7.04 6.59 9.59 7.44 6.24
Jammu and Kashmir| 4.80 4.21 8.38 6.08 6.14
Jharkhand 3.17 6.03 5.79 7.18 7.83
Karnataka 6.77 5.66 8.23 4.86 6.19
Kerala 5.36 7.33 7.89 9.51 NA
Madhya Pradesh 4.38 5.02 8.68 11.81| 10.02
Maharashtra 5.10 7.50 9.38 7.10 7.13
Orissa 3.56 7.56 8.72 4.92 9.14
Punjab 4.66 3.94 7.58 5.92 5.19
Rajasthan 6.86 7.56 9.58 6.11 NA
Tamil Nadu 6.55 5.01 10.15 7.42 4.14
Uttar Pradesh 4.37 4.21 7.36 6.45 5.52
Uttarakhand 4.48 9.32 14.50 5.18 7.87
West Bengal 6.65 6.30 6.91 6.26 7.50
All-India 6.21 6.82 8.70 6.21 4.99

Source: CSO and authors’ calculations

First, consistent with the fact that the decade 12B010 was the best one for Indian
macroeconomic performance, growth, increased aalossst all states in the period 2001-2010
compared to the period 1994-2000. Second, nevedheale continue to see the phenomenon of
divergence in growth across states on averagadherstates in 2000 grew faster in 2001-2010.
However, during the crisis years of 2008-09, statéth higher growth suffered the largest
deceleration during post 2010 period. Since highwgrg states are also financially open and
liberalized, it seems that this financial openn@esites dynamism, divergence and vulnerability
in the growth performance. India’s growth perform@nespecially across the states within the
country since 1980 has been the subject of coraitkeresearch interest, including Alhuwalia
(2000), Rodrick and Sumramaniam (2005), Panagé?i9@8), Aiyer & Modi (2011).
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Figure 3.2.1: Credit allocation, deposit and outpugrowth in Indian states
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+2Avg growth rate of credit (1994 to 2012)

Source: Planning commission, CSO
Author’s own calculation

To understand the credit-output and deposit-outpuan elementary fashion, table 3.2.2 and

figure 3.2.1 presents the summary statistics dupegod 1993-2012. Figure 3.2.1 presents the

relationships between the average growth rate gfubuthe average growth rate of credit and

average growth rate of deposit. The figure 1 suggimat as the percentage increase in deposit

and credit increases equally corresponded by tbetgrin output in all the states during the

study period. From table 3.2.2 it can be seemaifgtant correlation exists between credit and

output growth, deposit and output growth. Except feorth eastern states, all other states in

India show high correlation statistics.
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Table 3.2.2: Correlation between Credit and OutputDeposit and Output in Indian States
(1993-2012)

States Correlation between | Correlation between
output and credit output and deposit
Andhra Pradesh 0.9052 0.9466
Arunachal Pradesh 0.9098 0.9026
Assam 0.8837 0.7506
Bihar 0.9417 0.9591
Chattisgarh 0.9230 0.9461
Goa 0.9590 0.9724
Guijarat 0.9547 0.9753
Haryana 0.9120 0.9318
Himachal Pradesh 0.9359 0.9400
Jammu & Kashmir 0.9516 0.9361
Jharkhand 0.9512 0.9656
Karnataka 0.9400 0.9388
Kerala 0.9321 0.9659
Madhya Pradesh 0.8997 0.9225
Maharashtra 0.9635 0.9541
Manipur 0.8988 0.8914
Meghalaya 0.9636 0.9310
Mizoram 0.9939 0.9679
Nagaland 0.8789 0.9098
Odisha 0.9469 0.9233
Punjab 0.8867 0.9143
Rajasthan 0.9222 0.9702
Sikkim 0.9516 0.9861
Tamil Nadu 0.9496 0.9575
Tripura 0.9195 0.9408
Uttar Pradesh 0.9160 0.9391
Uttarakhand 0.8993 0.9376
West Bengal 0.8993 0.9020

Source: Planning comnaissiCSO
Author’s own calculation

The information on credit-output and deposit-outportrelation may partially explain the nexus

between financial development and economic grotlery state in this case is treated as an
independent entity. However, in reality particuidtate may influence by another state’s financial
performance. Hence simple correlation may not gl@waross sectional relationship across states,

leaving lesser scope for policy prescriptions. et it can indicate the direction of the
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relationship, but fails to suggest the extent &f tblationship between two variables. Therefore
an empirical analysis with cross sectional as asltime series influences, may explain better

the link between financial development and econaynevth.

Thus, this paper attempts to estimate the relatipnbetween financial development and
economic growth by considering all 28 Indian state® panel, each variable of the panel exerts
influence on the other cross section and time gefiio view of this objective, Pedroni’s panel
co-integration techniques are employed to assesalibve relationship among Indian states. To
estimate the coefficients of co-integration thdyfuhodified OLS (FMOLS) is used. To examine

the causal link between the variables, panel Gracgesality test is used in this study.

3.2.4 Data source and definitions of variables

Data source: Annual time series data, which covers the 1993-§bm3riod is utilized in this
study. The data used in the study are obtained fiffierent sources, including various series of
the Reserve Bank of India’s reports, Planning Cossion of India, International Financial
Statistics (IFS) Yearbooks published by the Inteomal Monetary Fund and World Bank

Statistical Yearbooks.

Definitions of variables: To investigate the relationship between financievedopment and
economic growth for Indian states, we have conslléosllowing variables:
» Financial development is measured by two variallBsCR, which is the ratio of credit
amount as a share of the regional output (gro$s dtanestic product) in the same region
(2) PD, which is the ratio of deposit amount ak@as of the regional output (gross state
domestic product) in the same region (3) and nurobatl scheduled commercial bank
branches (LBB) in a state has been used in they dtudepresent development in the

financial sector.

» The economic growth is measured by per capita gstete domestic product at factor
cost (LPGSDP) (amount Rs. Million) with base ye@d£-05.
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Earlier studies for Indian states used net stateedtic product (NSDP) as a proxy for economic
growth, whereas the present study used per capts gtate domestic product (GSDP). GSDP is

a superior measure of economic output than the N8DP

We have taken all the variables in per capita albdity, which normalizes the population affect.
Further, based on the consistent data availabléhtorfull sample period, the study considered

three financial development indicators i. e. CR,dd LBB.

However the availability of suitable data for agmiate indicators of financial development over
the study period for all the 28 Indian is a majonstraint/ limitation of the study. Usually some
studies have taken M2/GDP or M3/GDP as financialettoment indicators. However, credit
also considered as a suitable indicator of findndvelopment as it represents deposit
mobilization and investing, the financial resources productive sectors through credit
availability. It directs the flow of savings andvestment in the economy. So that capital

accumulation and production takes place.

3.2.5 Econometric Methodology

Panel unit root test

Unit root tests are traditionally used to test dinéer of integration and to verify the stationarity
of the variables. Panel unit root tests have beepgsed by Levin and Lin (1992), Im, Pesaran
and Shin (1997), Harris and Tzavalis (1999), Madadd Wu (1999), Hadri (2000), and Levin,
Lin and Chu (2002). Among these, the LLC test dredIPS test are the most widely-used. Both
of these tests are based on the Augmented DickkgrFADF) principle. The LLC test assumes
homogeneity in the dynamics of the autoregresshR) (coefficients for all panel members.
Concretely, the LLC test assumes that each indalidait in the panel shares the same AR(1)
coefficient, but allows for individual effects, tereffects and possibly a time trend. The model

only allows for heterogeneity in the intercept amdiven by:
AXjp = a; +YXpeg + 25 X+ (1)
WhereX;, , is a series for panel member (country) i ovenagget ((i=1,2.,N); t=1,2.,T))p;

denotes the number of lags in the ADF regressimh the error terma;, are assumed to be
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independently and normally distributed random \#es for all i and t zero mean and finite
heterogeneous variance. The lag oggen equation (1) is allowed to vary across the ¢oes.
Thus, the null hypothesis in all panel unit rogt$eassumes that each series in the panel contains
a unit root, and thus is difference stationary; H= 0 while the alternative hypothesis is that all

individual series in the panel are stationary; Wh&H;: y < 0.

The Im-Pesaran-Shin (IPS) test is not as restads the Levin-Lin-Chu test, since it allows for
heterogeneous coefficients. Therefore, it is dbsdrias a “Heterogeneous Panel Unit Root
Test”. The stationarity of all variables is conselkas a prerequisite for the co-integration test.
The model is given by:

DXjp = ag +YXier + 20 by s+ e (2)

Therefore, the null hypothesis is relaxed; ¥1= 0 while the alternative hypothesis is that astea
one of the individual series in the panel is stainy; H.y;< O for all i. The alternative

hypothesis simply implies tha differ across countries.

Panel co-integration

The next step of our empirical work involves invgating the long-run relationship between
poverty and financial development, using Pedrddi@09) panel co-integration technique. This
technique allows for heterogeneity among individuambers of the panel and is thus an
improvement over conventional co-integration teg$tsllowing Pedroni, the estimated co-

integration relationship is specified as follows:
LPGSDP, = ay + 8;t + B1CR;y + B,DPy + B3LBByy + ¢ .l (3)

LPGSDP is the proxy for economic growth, CR, and Bfe the variables of financial
development, and LBB is number of bank branchdsn@abg form); t=1,...,T refers to the time
period; i=1,...,N for each country in the panel; denote country-specific effects; is the

deterministic time trend, ang is the estimated residual. The estimated resichaitates the

deviation from the long-run relationship. All varlas are expressed in natural logarithms so the
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Bi's parameters of the model can be interpreted asicii@s. To test the null hypothesis of no
co-integrationp;=1, the following unit root test is conducted og tkesiduals as follows:

Eit = plt + Eit—l + wlt ...... (4)

The Pedroni technique allows testing for the cedmted relationship between financial
development and poverty in four different modelsoddl without heterogeneous trend and
ignoring common time effect (M1); Model without comon time effect and allowing
heterogeneous trend (M2); Model with heterogendoersd and allowing common time effect
(M3); Model with common time effect and ignoringtégeneous trend (M4). Pedroni (1999)
shows that there are seven different statisticiHerco-integration test. They are the panel v-
statistic, panep-statistic, Pedroni Panel (PP)-statistic, panel rtAegted Dickey—Fuller (ADF)-
statistic, group rho-statistic, group PP-statistiogd group ADF- statistic. The first four statistic
are known as panel co-integration statistics arased on the within dimension approach. The
last three statistics are group panel co-integnastatistics and are based on the between

dimension approach.

Panel fully modified ordinary least squares (FMOLS)test

Given the presence of co-integration, the fully ified OLS (FMOLS) technique for
heterogeneous co-integrated panels is estimatedletermine the long-run equilibrium
relationship (Pedroni, 2000). Fully modified leasuares (FMOLS) regression was originally
designed by Phillips and Hansen (1990) to provigeinmal estimates of co-integrating
regressions. Co-integrating links between nonetatly series lead to endogeneity in the
regressors that cannot be avoided by using veatorragression (VAR) as if they were simply
reduced forms. The method modifies least squarasdount for serial correlation effects and for
the endogeneity in the regressors that result fileenexistence of a co-integrating relationship
(Pedroni, 2001). Consider the following co-integthsystem for a panel of i=1, 2... N states
overtimet=1, 2... M:

Yit = Q¢ + yXlt + Eit (5)

Where %; = Xji.1 + &it ; the estimates;; andy is done through FMOLS methodology
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Panel causality test

To test for panel causality, the most widely usesthod in the literature, is that proposed by
Holtz-Eakin et al. (1985, 1988). We use this methftdr examining the presence of panel co-
integration. This method distinguishes the long and short run causality which is not the case
of other causality techniques. To infer the caustdtionship between the variables a panel
vector error correction model (Pesaran et al. 189@stimated. The Engle and Granger (1987)
two-step procedure is undertaken by first estingatire long-run model specified in Eq. (3) in
order to obtain the estimated residuals. Next,nitgdi the lagged residuals from Eq. (3) as the

error correction term, the following dynamic eromrrection model is estimated:

ALPGSDPLLL = Cll'j
q q

+ Z 011ikALPGSDP;;_j + Z 012k ACR
k=1 k=1

+ 013ikADP;_j + 014ikABBj i + 01; €jp—1+ Ut
k=1 k=1

.. ()

q q
ACR; = a;j + z 011ikACR;p_y + z 012ikALPGSDP;;_;,
k=1 q k=1q

+ 2 013ikADP;_j + 2 014k ABBj i + 017 €jp—1+ Ut
k=1 k=1

. @)

ADPy = a;j+ ) 011y ADPy_ + ) 012y ACR;_

k=1 k=1
q q

+ ) 015 ALPGSDPyy e+ ) 614iABBiy i + i Esert H
k=1 k=1

.. (8)
WhereA is the first-difference operator; k is the lagdém and u is the serially uncorrelated
error term. With respect to Equations (6) — (8prsinun causality is determined by the statistical
significance of the partial F-statistic associatgth the corresponding right hand side variables.
Long-run causality is revealed by the statistigghisicance of the respective error correction
terms using a t-test.
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3.2.6 Empirical Results and discussion

Panel unit root results

The results of the IPS and LLC panel unit rootdest shown in Table 3.2.3 and 3.2.4. The unit
root statistics reported are for the level and filifference series of these variables. In the LLC
test the stationarity property of all variables tbe levels is in question; the small negative
values for each variable cannot exceed the critighles (in absolute terms). However, when we
take the first difference of each variable, thgdanegative LLC statistics allow us to reject the
null of non-stationarity at least 5% significaneaavél for all variables. The LLC results, in
general, indicate that the null of a unit root flee individual series is not rejected for all oéth
series tested at their levels. According to th® tBsults, we note that the null of unit root is
strongly rejected at least 5% level of significafmeall series at their first difference. Theredpr
we conclude that all the series are non-statiorsary integrated of order one. Table 3.2.5
provides the residual test statistics of the emgdoynodel and it suggest that the employed

model (equation 3) passed all the tests.

Table 3.2.3: LLC Unit Root Test

LPGSDP CR DP LBB
Level (1) 0.0091- 1.201« -0.521( 0.143¢
(2) 0.0558: 0.065¢ -0.150: 0.067«

First Difference (1) -2.1197=  -3.7413**  -3.9470** -2.0607**
(2) -1.9603 -2.5012* -3.0129**  -1.74652*
Note: (1) Model with heterogeneousiioepts.
(2) Model with heterogenetsrcepts and heterogeneous trend.
* xx xx% Indicates sigficance at 10%, 5%, 1% level respectively.

Table 3.2.4: IPS Unit Root Test

LPGSDP CR DP LBB
Level (1) -0.081" -1.001( -0.501¢ 0.083(
(2) -0.844¢ 0.345¢ -1.141¢ 0.382¢
First (1) -1.2423 -2.8515* -2.7705* -1.1980
Difference (2) -2.4942%** -3.5601*** -3.0142%** -1.6310°

Note: (1) Model with heterogeneous intercepts
(2) Model with heterogeneous intptseand heterogeneous
* ** xx% |ndicates significane at 10%, 5%, 1% level respectively
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Panel co-integration results

This study carried out the test of Pedroni’'s cegnation test with four different model
specifications i. e. M1, M2, M3 and M4. The resultre presented in table 3.2.5. The table
presents seven test statistics PBnel v-Statistic (2) Panel rho-Statistic Bgnel PP-Statistic (4)
Panel ADF-Statistic (5) Group rho-Statistic (6) Gpd°P-Statistic and (7) Group ADF-Statistic.

Table 3.2.5: Pedroni Residual Co-integration Test

M1 M2 M3 M4

Panel -Statistic 1.127¢ 24815 4.1045 2.7429
Panel rh-Statistic 0.023: -2.0372** -2.9751* -2.1614**
Panel P-Statistic -1.527: -4.7785%** -13.746%** -3.8778***
Panel ADI-Statistic -6.5337*** 1.6186 -1.4913* 0.8687
Group rhe-Statistic 1.095: -2.4066** -2.7102** -3.6769%**
GroupPF-Statistic -1.249¢ 1.7646 -9.1763%** 1.2250
Group ADF-Statistic -7.9908*** -1.4560* -2.3382%*x -2.6536**

Note: M1: Model without heterogeneous trend gmdbring common time effect
M2: Model without common timeedff and allowing heterogeneous trend
M3: Model with heterogeneous ttemd allowing common time effect
M4: Model with common time effemid ignoring heterogeneous trend
* *x % ndicates significanét 10%, 5% and 1% level of significance respedfivel

The evidence of table 3.2.5 shows that the nulbkiygsis of no co-integration is rejected in three
models: M2, M3 and M4, because at least four s$iedire significant out of seven. It implies
that there is a long run panel co-integration betwmdicators of finance and economic growth

in Indian states.

Pedroni panel FMOLS

Given the presence of co-integration, the fully mied OLS (FMOLS) technique for

heterogeneous co-integrated panels is estimatedletermine the long-run equilibrium

relationship (Pedroni, 2000). Table 3.2.6 repolts EMOLS results. All the coefficients are
positive and statistically significant where theeffiwients can be interpreted as elasticity
estimatesAll the variables are positively related to LGSDRI atatistically significant.
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Table 3.2.6: Pedroni panel FMOLS result
Dependent Variable: LPGSI

Variable Coefficien t-Statistic Probability

CR 0.7378*** 4.842¢ 0.001

DF 0.4764* 2.168¢ 0.001

LBB 0.6250** 2.7835 0.041

C 2.4502*** 4.692( 0.00(
Diagnostic tests

R-square 0.8694 Mean dependent variance 15.094

Adjusted F-square 0.8234 S.D. dependent variance 0.2505

S.E. of regressic 0.0268 Sum squared residual 0.0098

Durbin-Watson st  1.9354 Long-run variance 0.0046

Note: ***Indicates significant &% level of significance.

Panel causality test

The causality results in both short and long rus estimated and are presented in Table 3.2.7.
The short run causality results are consistent thigh“supply leading” hypothesis that financial
development has contributed to economic growthaian states. In the short run, there exists
unidirectional causality from credit to the econorgrowth and the number of bank branches;
deposit to economic growth and there is a bi-dioeel causality between credit and capita

deposit.

In the case of long-run, the findings demonstragedresence of bi-directional causality between
financial development and economic growth, impartito the support of both “demand

following” and “supply leading” hypothesis. The diimgs are similar in the lines of Greenwood
and Smith (1999), Levine (1999), Wolde-Rufael (200Rradhan (2013) and Bhanumurthy
(2013). This implies that financial developmentysla central role in economic growth and that
economic growth leads to the further formation iobhcial development to the economy. This
suggests that financial development can be usedpaticy variable to foster economic growth

in India.
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Table 3.2.7: Panel causality test result

Dependen Sources of causation

Variables Short run (independent variabl Longrun
ALPGSDP ACR ADP ALBB ECM

ALPGSDP 2.9140* 2.2514* 1.142¢ -3.2104***

ACR 1.431« 2.0862 3.2540* -0.064**

ADP 0.254: 2.6910** 0.820¢ -0.071*

ALBB 2.5104° 3.6914*** 0.480: -0.011«

Note: ** and *** indicates significant a®band 1% level of significance.

3.2.7 Summary and Conclusions

In this study, an attempt has been made to an#iygzele of financial development in economic
growth in all 28 Indian states by using a panekskit over the period from 1993 to 2013.
Financial development is measured by two variablée. first one is CR, which is the ratio of
credit amount as a share of the regional outputs@state domestic product) in the same region
(2) PD, which is the ratio of deposit amount ashare of the regional output (gross state
domestic product) in the same region. The econgnaiwth is measured by per capita gross state
domestic product (PGSDP) and number of schedulethemcial bank branches has been used
in the study to represent development in the firrsector. All the variables are taken in their
natural logarithm. The present study uses Levindin (LLC) and Im-Pesaran-Shin (IPS) test
to check the stationarity properties of the vaeabhd Pedroni Residual Co-integration test to
investigate the long-run co-integrating relatiopshThe fully modified OLS is employed to
examine the coefficients of co-integrating equatesmd panel Granger causality to check the

direction of the causality.

The preliminary investigation of credit growth andtput growth, deposit growth and output
growth have revealed a significant correlation lestw credit-output growths, deposit - output
growth for all Indian states. As the coefficientamirrelation presents the directional relationship,
it is necessary to assess the extent of relatipn&i@tween the indicators of financial

development and economic growth by employing temies such as Pedroni’'s panel co-
integration, fully modified Ordinary Least Squa(é810OLS). By employing LLC and IPS panel

unit root tests, the study has found that all tlaeiables have a unit root. The study used

Pedroni’'s panel co-integration test to examine libreg run relationship between financial
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development and economic growth among the variables empirical results confirm that there
exists a long run co-integration relationship amtivegvariables. As per the results of FMOLS a
sensitivity of credit-output, deposit-output is piee and statistically significant. However, the
number of bank branches is not a significant véeiai explaining economic growth. The results
of panel Granger causality suggest that thereseuistlirectional causality from per capita credit
to the economic growth and the number of bank lrasic per capita deposit to economic

growth. There is bi-directional causality between papita credit and per capita deposit.

The results of our study suggest that reforms enfihancial sector will enhance the economic
growth of Indian states and not just the growttihaf sectors alone. Here it also noted that just
increase the number of bank branches is not seffidior enhancing financial accessibility and
hence economic growth. The findings suggest that itecessary to increase the business and
transactions of banks that is to increase in cradd deposits that will decide the extent of
financial accessibility and will encourage the emoic growth. The policy implication of the
study is that current economic policies should gate the finance-growth nexus in order to
maintain sustainable economic development in thmtg.

Endnotes;

[1] The study limits to the starting period as 198Bdue to the non-availability of data of threavne
states: Jharkhand, Uttrakhand and ChhattisgarhseThtates got established in 2000, but planning
commission has provided the GSDP data of thesesstadtm 1993-94. The dataset of other variables
is calculated based on the per capita availalvaitip.

[2] The comparison of states both at a periodroktand over a period of time is highly sensitivehi®
concept of state income used. The estimates of G8DRarket price are drastically different from
NSDP at factor cost among states due to the diffe®in indirect taxes, subsidies and depreciation
rates. Further, due to the inherent structurakdiffices, these rates are not same uniform acress th
states.
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CHAPTER 4
Re-examining the threshold effects in the inflatiorgrowth nexus: evidence from India

4.1 Introduction

The relationship between inflation and economionghohas attracted a considerable interest of
researchers and policy makers. The literature @issue suggests that some important results
are still undiscovered and a relatively wide cosssmabout some facets of this growth-inflation
trade-off has been reached. Researchers examiread atflation and economic growth and
arrived came up with different views. It has beecoatroversial in both theory and empirical
findings. They showed that there might be no-relationshigatiee relationship and positive
relationship between inflation and economic grovattgording to different conditions (Dorrance,
1963; Tobin, 1965; Sidrauski, 1967; Stockman, 198idres and Hemando, 1997; Barro, 1995;
De Gregorio, 1992; Mallik and Chowdhury, 2001; S€2007). Nevertheless, the experiences
of the emerging economies raise the concern thatimdlation threshold may hurt economic
growth. In the last two decades, empirical studiesfirmed the negative and the nonlinear
impact of inflation on the economic growth beyowtdng threshold levels, even though different
threshold levels have been reported in the liteea(Bruno and Easterly, 1998; Burdekin et al.,
2004). 1t is also believed that the nature of thkationship and its degree of sensitivity are
influenced by differences in the degree of econameieelopment of different countries. This all
implies country-specific and time-specific struelubreaks in the inflation—growth relationship
(Khan and Senhadji, 2001).

Therefore, the question of the existence and nattithe relationship between inflation and
economic growth has been the topic of consideramitérest and debate among the economists
both in theoretical and empirical literature. Thebdte on the trade-off between inflation and

economic growth is still open.

If we take the case of Indian economy; inflatiors lgmined momentum after the recent global
financial crisis in 2008, as growth steadily rea@aek Inflation remained higher and persisted at
above the comfort level of the central bank (Resdank of India). The debate about growth-
inflation trade-off and the role of monetary polioyappeared and have once again obtained

center stage of recent policy debate. Thereforieg stability has become the most important
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objective of Reserve Bank of India. According te RBI Report (2010-11), empirical work on
‘Backward bending Phillips Curve’, argued that ®iaillips Curve is negatively sloped at low
levels of inflation, becomes positively sloped a@hhlevels of inflation and turns vertical if
inflation expectations converge to actual inflatidiis lends support to the hypothesis of the
existence of a threshold level of inflation. In fhesent study, an attempt is made to explore the
non-linearity of inflation-output growth nexus inet case of India. Specifically, the question that
is addressed here are: (1) is there some thredénddl of inflation in the case of India below

which inflation is a desired phenomena? (2) Is sustructural break statistically significant?

The study is arranged in the following manner. Aindduction has been discussed in Section 4.1
above. Section 4.2 presents related literatureevevBection 4.3 provides a brief summary of

empirical estimation of threshold inflation for iad economy over the period of time. Section

4.4 discusses data source, variables and estin@dtethreshold level of inflation in India, while

final section 4.5 concludes the study.

4.2 Literature review of the empirical studies

Inflation has always been a topic of debate in enun theories. The phenomenon of inflation

and its effect on economic growth has been discusser since the appearance of classical
economic theory and been furthered later on asléivelopment of modern economic theories.
This section provides a review of different econontiheories, and the focus is on the

explanations of inflation and its effect on economiowth under the framework the concept of

threshold inflation level of economic growth rathiean details of the theories themselves.

In recent decades, there has been substantiaktiebrand empirical research that investigates
the inflation/growth trade-off. Different studie®flect different views on the relationship
between inflation and economic growth. Their engairifindings differ depending on data
periods and countries, suggesting that the relgipnbetween inflation and growth is not stable.
Still, the existence of a non-linear and concavatienship between these two variables is

widely accepted by economists now.

In case of time series studies, Fischer (1993)risray the first to examine the possibility of
nonlinearities in the relationship between econagnawth and inflation in the long run covering

93 countries with the time span 1961-1980 by ubimity cross section and panel data. He argued
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that inflation impedes the efficient allocation m@sources due to harmful changes of relative
prices. The findings suggested that that theremayee than one break point between inflation

and economic growth.

Sidrauski (1967) testified the super neutrality mbney in his model with conclusion, that
inflation has no relationship with growth in theatprun. Some recent empirical studies which
evidence the zero inflation - economic growth iielethip especially in the long run support
Sidrauski (1967)'s argument. Bruno and Easterly98)9demonstrated a non-relationship
between inflation and economic growth when theyewel the observations of high inflation
cases. Because, some studies showed that theonflaeconomic growth relationship is very

sensitive to the high inflation cases.

Andres, et al (1999) used causality method alortg WAR approach to find out the correlation
between growth and inflation of the OECD countdesing the period from1960-92. This paper
tries to assess the long running costs of inflatithin an explicit theoretical framework
stemming from growth literature. The empirical désiwsuggested two channels via inflation
influences growth. These are: first, through a ofidn in propensity to invest. Second, a
reduction in the efficiency of the input costs. Timain finding of the study is that current
inflation has never been found to be positivelyrelated income per capita over the long run. In
general, this finding shows that the long runningts of inflation are significant and the efforts

to keep inflation under control will pay off in tas of better performance of economic growth.

Tabi and Ondoa (2001) constructed VAR model to tifierthe possible link between the
variables mentioned above in Cameroon with data ft860-2007. The empirical result showed
that money in circulation causes growth and grogathses inflation. The interesting conclusion
is that the increase in money in circulation does mecessarily persuade an increase in the
general price level. Mallik et al. (2001) attemptedexamine the relationship between inflation
and economic growth for four Asian countries, namé&angladesh, India, Pakistan and Sri
Lanka. The study used un-even sample size of 197+Bangladesh, 1961-97 for India, 1957-
97 for Pakistan and 1966-97 for Sri Lanka by emiplgyco-integration and Error correction
model to examine the extent to which economic gnawtelated to inflation and vice versa. The
empirical findings suggested that there is a langrelationship between economic growth rates

and inflation rates in all four countries. Finalthe study evaluates that inflation and economic
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growth are positively related, the sensitivity oflation to changes in growth rates is longer than
that of growth to changes in inflation rates. #cakuggests that the economies are in a knife edge
position. Nell (2000) examined the cost and berdfinflation by dividing the South Africa’s
inflationary experience into four episodes. The eitgl results revealed that there is a nonlinear
relationship between inflation and economic grovi¥ithin the single-digit zone inflation is
beneficial to growth, while it costs in terms obwkr growth at higher level. However, further
results indicate that even during periods whenadiefiary policy yielded growth benefits as a
result of a more stable economic environment, tstscof deflation outweighed the benefits.

Gylfason et al. (2001) adopted simple regressiamrigues in order to determine the link
between inflation and growth for 170 developing ateleloped countries. The study used
annual data series covering the frequency from 11982. The empirical findings concluded
that the cross country links between inflation grdwth are economically and statistically
significant and robust. However, Faria and Carnéf@01) investigated the issue in the case of
Brazil for the period January 1980 to July 1995 using the bivariate VAR model. The
empirical findings resulted that inflation does mapact economic growth in the long run, but in
the short run there exists a negative associatawden inflation and economic growth. These
results support Sidrauski’'s (1967) super neutraitynoney in the long run, but cast doubt on
the short run implications of the model for sepéraltility functions in consumption and real
money balances, as exposed by Fischer (1979). &hidts are more likely to support a class of

utility functions in which real money balances aethsumption are perfect complements.

Valdovinos et al. (2003) Studied to examine theaghorate of the economy and the level of
inflation from a non-structural, low frequency pbof view. The study has used annual data for
the eight Latin American countries covering theigmefrom 1970-2000. The study employed
spectral analysis to examine the growth inflatiemels. The empirical findings of the study
emphasized that the average long run rate of iaflah a country is negatively associated with
the countries long run rate of growth. Mubarik (2p@ollowed the study of Khan and Senhadji
(2000) and detected a threshold level of infla@r®% for Pakistan using annual dataset from
1973 to 2000. The author argued that the aboveshbltd level, there is a negative inflation -
economic growth, relationship, but no significaglationship below the threshold level. He also

found a one-way direction relationship from inftatito growth by Granger Causality method.
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The most distinct part of the study by Gokal andniHg2004) is that they reviewed the
development of inflation - economic growth relasbip from a theoretical point of view. They
also sum up one of the externalities of inflatisrthat inflation uncertainty, which is generated
by inflation and will inversely affect growth. Swaain (2004) adopts annual time series data of
Jordan by using of ARCH (Autoregressive ConditioHateroskedasticity) model to detect the
relationship between inflation and inflation uneamty. His study confirms the positive
relationship between inflation and inflation uneamty in the context of Jordan. But he
evidences no significant relationship between tidtauncertainty and economic growth, which

is contrary to his assumption.

Wang Zhiyong (2008) adopted co-integration andrecarection models to detect inflation -
economic growth relationship of China. He found @sipive association between economic
growth and inflation with about three quarters’ lagd the causal direction is one-way from
growth to inflation. The author suggested thasitmportant to keep a close eye on inflation in

the context of high growth in the economy of China.

Igbal and Nawaz (2009) investigated the threshelell of inflation in Pakistan using annual
data from 1961 to 2008. Their empirical findingggested the existence of a double threshold; 6
percent and 11 percent, which divides the inflatioto three categories i.e. low inflation,
moderate inflation and high inflation. Inflatiornet first threshold level is 6 percent, below this
threshold inflation is positively associated ecommgrowth, but insignificantly; at moderate
rates of inflation (between 6 percent and 11 perbetween the two threshold levels), the effect
of inflation is negative and significant; and aginirates of inflation (above 11 percent), above
the second threshold, the marginal impact of aoidhti inflation on economic growth weakens
but it is still negative and significant. The rasuhrgued that the nonlinear relationship between

inflation and economic growth exists at only onessihold (7 percent).

Lee and Wong (2005) investigated the existencenftdition thresholds for Taiwan and Japan
uses data for the period 1962-2002 in Taiwan and)32001 for Japan, respectively by
employing a threshold regression model. The autkoggested threshold levels of 7.25% for
Taiwan and 9.66% for Japan. Similarly, Furuoka lket(2009) examined the existence of
threshold effects of inflation on economic growththe context of Malaysia. They employed

endogenous threshold autoregressive (TAR) modelsoged by Hansen (1999). The study uses
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annual data covering the period 1970-2005 and feutideshold level of 3.89%, above which
inflation significantly retards growth of GDP anclow which inflation is positively and
significantly related to growth. Khan and Schimpiehning (2006) constructed a simple
inflation model taking data of the economy of Ptdasfor the period January 1998 to June 2005.
The authors suggested that there may be no trddeetsfeen inflation and growth in the short
run, but it certainly exists in the medium and long. Their estimated results suggest 5 per cent

inflation target for sustained economic growth ametroeconomic stability in the economy.

Hodge (2006) used a dataset on the South Africanauy to examine whether the data support
the findings of other cross-section studies th#iation has a negative effect on growth over the
long term. He further investigated whether highesr®mic growth can be gained at the cost of
higher inflation in the short run. The study makse of annual data from 1950 to 2002. The
empirical findings of the study concluded that atitbn retards economic growth in the long run
in South Africa. In Bangladesh, Ahmed and Mort§2@805) found a statistically significant
long-run negative relationship between inflation @sonomic growth using annual data over the
period 1980 to 2005. The study employed co-intégmnaand error correction models. The
authors found a threshold level of 6 per cent ¢stmal-break point) above which inflation will
adversely affect economic growth. They concludeat their findings have direct relevance to

the conduct of monetary policy by the BangladeshkBa

Munir et al. (2009) examined the nonlinear relagitp between inflation level and economic
growth rate for the period 1970-2005 in the econafyalaysia by employing new endogenous
threshold autoregressive (TAR) models proposed &gskEen (2000). They found that threshold
level of inflation is 3.9 percent and support thew that the relationship between inflation rate
and economic growth is nonlinear. An inflation ratlkove the threshold level significantly

retards growth rate of GDP and below the thresHelel, it promotes economic growth

significantly. Chimobi (2010) used Nigerian data®©Rl and GDP for the period 1970-2005 to
examine the existence or not, of a relationshipvben inflation and economic growth and its
causality by employing the Johansen-Juselius @grmation technique and Engle-Granger
causality test. The result suggested a unidireaticausality running from inflation to economic

growth. Thus, the study maintained that the undioeal causality found is an indication that

inflation indeed impacts on economic growth. Howevkis study did not estimate or suggest
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any threshold level at which the impact could bsifpge or negative, significant or not, in the
long run or short run. By using annual time-sedeasa for the period 1972-73 to 2009-10,
Ayyoub et al. (2011) investigated the tradeoff be#w inflation and economic growth in
Pakistan by employing the method of Ordinary Leagtiares (OLS). The study suggested a
threshold level of inflation at 7 percent, abovaakhnflation is quite harmful for the economy.

Bhusal and Silpakar (2011) found a threshold of 6%Nepal for the period 1975-2010. The
empirical results suggested that beyond the thtddbeel of inflation rate, higher or lower than
the threshold value, the economic growth can bamgered. Hasanov, Fakhri (2011) examined
the possibility of threshold effect of inflation @@onomic growth over the period of 2000-2009.
The estimated threshold model indicates that tiseaenon-linear relationship between economic
growth and inflation in the Azerbaijani economy ahé threshold level of inflation for GDP
growth is 13 percent. Below threshold level infhatihas statistically significant positive effect
on GDP growth, but this positive relationship beesm negative one when inflation exceeds 13
percent. The results of the study may be usefuhfonetary policymakers in terms of keeping
inflation below the threshold level of 13 perceatprevent its negative effect on economic

growth.

A study conducted by Phiri (2010) revealed tharehexists a threshold level of 8% for the
period 2000 to 2010. Furthermore, Frimpong and @#bayie (2010) attempted to find out

whether inflation is harmful or not; and if it is &hat level does it become harmful to economic
growth in Ghana. The study employed a thresholdessgon model designed to estimate the
inflation thresholds instead of imposing them, gsthe annual dataset covering 1960-2008.
They found evidence of a threshold effect of inflaton economic growth, which was estimated
at 11 per cent. Below this level, inflation is likgo have a mild effect on economic growth,

while above it inflation would significantly hurcenomic growth. Leshoro (2012) re-examined
the inflation—growth relationship in South Africaing quarterly data for the period 1980 to
2010. The author used the threshold regression Intedeloped by Khan and Senhadji (2001)
and estimated an inflation threshold level of 4%South Africa, below which there is a positive

but statistically insignificant relationship betweiaflation and growth.
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In the context of studies based on panel data, BeEgdio (1992) used a sample 12 Latin
American Countries which have high inflation histoiThe empirical result stated that there

exists a negative relationship between inflatiod aconomic growth in the long run.

Barro (1995) used data set covering over 100 cmsnfrom 1960 to 1990 to analysis the
estimated effects of inflation on growth by usirge tinstrumental Variable (IV) estimation

method. Annual inflation rates were computed in taases from consumer price indices. By
employing different instrumental variables, he aied a robust estimation result showing that
an increase in average inflation by 10 percentaget$ per year would slow the growth rate of
the economic growth by 0.2-0.3 percentage pointsyear. The author also suggested the
adverse influence of inflation on growth appearewl§ but the long-term effects on standards
of living were actually significant. However, soro#her empirical and theoretical studies argued

that the inflation-growth relationship is fragile.

Sarel (1995) investigated the non-linear relatigmdbetween inflation and economic growth

with panel data sample covering 87 countries ovdery@ars (1970-1990) by employing used
fixed effect technique. The authors found thatekielence of structural break in the interaction
between inflation and growth. The main result iattthe estimated threshold level equals to 8

percent, exceeding which leads to negative, powarfd robust impact of inflation on growth.

Bruno and Easterly (1995) studied inflation-growghationship for 26 countries over the 1961-
1992 period. They identified countries, which haghhinflation crisis of 40 percent and above.
This was followed by assessing how the countrytswiin has performed before, during and after
its high inflation crisis. The authors concludedtth negative relationship between inflation and
growth when the level of inflation exceeds someshpld. At the same time they showed that
impact of low and moderate inflation on growth istg ambiguous. They argued that in this case
inflation and growth are influenced jointly by difent demand and supply shocks thus no stable

pattern exists.

In the study of Ghosh and Phillips (1998), they duskata set consists of 3,603 annual
observations from 145 countries, over the perio80196. By employing panel regression, they
explained why different level of price variabilityill have different influence on the inflation -

economic growth relationship. As a result, theynida threshold at 2.5 percent, and a significant
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negative effect above this level. They argued tbatinflation is necessary and could weaken
the price rigidity and then improve the efficienaythe price mechanism, but high inflation will
lead to inefficient allocation of resources by digtd price variability. Christoffersen and Doyle
(1998) investigated the nonlinear relationship leemvinflation and growth for 22 transitional
countries over the time period from 1990 to 199%e Tauthors employed Sarrel's (1995)
approach to model the kinked interaction betwedlation level and economic growth. The
findings suggested an inflation threshold levell8f6. They did not find any evidences that
output will be rapidly increased by high inflatidor countries that keep inflation below this
threshold level. This result showed that policy erakshould keep inflation at some specific

threshold level where the favorable impact of itifla on growth performance is the highest.

Buerdekin et al. (2000) studied the non-linear treteship between inflation and economic
growth. They argued that threshold levels (stradtdoreak points) should be different and
distinguished in estimation between developed an@ldping countries. But totally different to
the results of other studies which focus on stuglyire threshold of inflation — economic growth
relationship, they found a lower one with 3% foveleping countries and a higher threshold

with 8% for developed countries.

Khan and Senhadji (2001) used the panel data set46f countries (both industrial and
developing) over the period 1960-1998 to investigéie inflation-growth interaction for both
developing and developed countries by applyingtéicbnique of conditional least squares. The
authors employed the method of nonlinear leastreguto deal with non-linearity and non-
differentiability of the inflation threshold leveh growth regression. The empirical findings
suggested the threshold levels of 1-3% for develoged 11-12% for developing countries,
which turned out to be very precise. The authonsitpd out that the total negative effect of
inflation may be underestimated due to the fadt tiray controlled investment and employment,
so the main channel of impact is productivity. Hoes this study also stressed the idea that low
inflation is a good thing for the economy becauskas a favorable influence on economic
growth. By using a nonlinear specification and dla¢a from four groups of countries at various
stages of development Moshiri and Sepehri (2004amened the possibility of various
thresholds (rather than a single threshold) acoossitries at various stages of development.

They found the threshold levels varying widely fras high as 15% per year for lower middle-
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income countries to 11% for low-income countries] &% for upper—middle income countries.
They also argued that there is no evidence of &atysscally detectable, longun relationship

between inflation and growth is evident for the @ECountries. The results indicate the
potential bias in the estimation of inflation—growhexus that may result from combining
various countries at different levels of developtmehhe existence of such a degree of
heterogeneity across countries at various stagesd@felopment also suggests the
inappropriateness of setting a single, uniform mucaé policy target applicable to all

(developing) countries.

Drukker et al. (2005) investigated the non-lineesitin the inflation—growth relationship using
data of 138 countries over the period 1950-200@& fdsults reveal one threshold value of
19.16%, below which inflation do not have a statadty significant effect on growth and above

which inflation has a negative and statisticalyngiicant impact on long-run growth.

Li (2006) estimated a non-linear relationship betwenflation and economic growth for 27
developing and 90 developed countries over the 42@14 period. The author suggested that
there exist two threshold levels of 14% and 38%developing countries. When the inflation
rate is below14%, the effects of inflation on grbvere positive and insignificant. Between 14
and 38%, the effects are strongly negative andifgignt and above 38% the effects diminish
but remain significantly negative. Furthermore, gtedy reveals a threshold level of 24% for
developed countries, above which the effects ofafimin on growth remain significantly

negative, but the marginal effect of inflation aie\gth diminishes.

Schiavo and Vaona (2007) used a nonparametric &stinand semi parametric instrumental
variable (IV) estimator to assess the non-linesitetween inflation and economic growth, and
also the existence of a threshold level of inflatidhe study used a data set for 167 countries
comprising of developed and developing countriesedng the period 1960-1999. The results
reveal the existence of a threshold level of 12%d#&veloped countries, where below this level,
inflation seems not to be harmful to growth, whiléurns harmful above the 12% level. Due to
high variability of growth performances in develogicountries, the study did not find a precise

threshold level of inflation for the group of cotas included in the analysis.
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A study by Kremer et al. (2009) using panel datenfr63 countries, comprising industrial and
non-industrial countries- confirmed the effect ofiation on long-term economic growth. The

empirical findings revealed that inflation affectgbwth when it exceeded 2 per cent threshold
for industrial countries and 12 per cent for nodustrial countries, and that below these levels
the relationship between inflation and economicwghowas significantly positive. However,

they argued that the inflation threshold in nondstdial countries and the appropriate level of
inflation target might be country specific. Themefpthey recommended that the identification of
country specific threshold might provide usefuloimhation about the appropriate location and

width of an inflation targeting band.

Roodman (2009) employed generalized method of morf@MM) style instruments for 32
Asian countries over the period 1980-2009 to edé@nthe potential threshold point, and
investigates the effect of inflation on economiowth. The sample size has been reduced by
taking the average of the data for every two y@arsrder to eliminate the fluctuations in the
business cycle. Sergii (2009) examined the growllation trade off for CIS countries over the
period of 2001-2008 and found that when inflatiewdl is higher than 8 percent economic
growth is slowed down, otherwise, it is promotedkB(2010) introduces a generalized panel
threshold model by allowing for regime interceptsl a&oncluded that allowing for different
intercepts in each regime decreases the threshmid 19% to 12% and doubles the magnitude
and marginal effect of inflation on growth. Espiaozt al. (2010) used a panel of 165 countries
and for a period 1960-2007. They found that eseohat threshold of about 10 per cent for all
country groups (except for advanced countries) alwlich inflation rapidly becomes harmful

to economic growth. However, for the advanced eroes, the threshold was much lower.

In a recent paper, with a panel of six industredizconomies (Canada, France, Italy, Japan, UK
and US), Kan and Omay (2010), re-examined the hioidseffects in the inflation—growth nexus
for a panel data set for 6 industrialized countoegering the period 1972-2005. They employed
panel smooth transition regression (PSTR) whicledakto account the non-linearities in their
study. They also controlled for unobserved hetemegg in both cross-section and time
dimensions. The empirical results concluded thatettexists a threshold level of 2.52%, above
which inflation negatively and significantly affsceconomic growth. A different note, Eggoh

(2010) investigated the linkage between financiavaelopment and economic growth by
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employing panel smooth transition regression (PST®&) 71 countries, comprising both
developed and developing countries with the timens®60 to 2004. The findings supported the
non linearity between inflation and economic growifhe results specifically showed that
inflation, the ratio of government expenditures3DP, degree of openness to trade and financial
development affects the nonlinearity between firgrdevelopment and growth. The author also
suggested the inflation threshold for the advaneeohomies which is 3.4%; for the upper-
middle income 10% and for middle-income countrie®oland, respectively. Finally, the
inflation threshold for the low income economiesiisund 20%. Abbott and Vita (2011) used a
panel of 125 industrialized and developing coustmeer the period 1980-2004. The author
argued that indicate that the costs of inflation doonomic growth are significant only in the
case of developing countries, and are higher @atithg exchange rates than they are under fixed

or intermediate regimes.

Similarly, Ibarra and Trupkin (2011) also used agdasmooth transition regression (PSTR)
model with fixed effects to investigate the norelmities in the inflation—growth nexus for a
panel of 120 countries for the period 1950-200%ifTresults depict a threshold level of 19.1%
for non-industrialized countries and a high spefedamsition from low to high inflation regimes.
By the same token, Villavicencio and Mignon (20&l50 rely on a PSTR model to investigate
the non-linearities in the inflation—growth relatghip among 44 countries covering the period
1961-2007 and find a threshold level of 19.6% éovdr—middle and low-income countries.

Vinayagathasan (2013) investigated the existenaetbfeshold level for inflation for 32 Asian
countries over the period 1980-2009. The study usediynamic panel threshold growth,
regression by allowing for fixed effects and endwty. As a result, the authors found that
threshold level of approximately 5.43%, at a 1%n#igance level.Seleteng, Bittencourt and
Eyden (2013) used the Panel Smooth Transition Regme (PSTR) method developed by
Gonzalez et al. (2005) to examine the non-linegitin the inflation—growth nexus in the
Southern African Development Community (SADC) regfor the period 1980— 2008. Kremer,
Bick, and Nautz (2013) introduced a dynamic pateeghold model to estimate inflation
thresholds for long-term economic growth. The studgd a large panel-dataset including 124

countries. The authors found that the thresholdllesvdifferent for industrialized and developing
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countries, and stated that target inflation shdw#d2% for developed countries and 17% for

developing countries.

Empirical estimation of threshold inflation in India

Many studies in Indian context have provided déferviews on inflation threshold. Chakarvarty
Committee (1985) referred to it as the acceptabkein prices at 4 per cent. This, according to
the Committee, reflects changes in relative prinesessary to attract resources to growth
sectors. “As growth is not uniform in all the sestomaintaining absolute price stability,
meaning a zero rate of increase in prices, mayagtossible and nor is it desirable” (Reserve
Bank of India, 1985). Rangarajan (1998), who pioeeéethe concept of threshold inflation,
brought central bank focus on the inflation rat&-af per cent known as “acceptable level” of
inflation. His idea of the threshold was: at whatdl of inflation does an adverse consequence
set in? The study conducted by Vasudevan et @8)land, Kannan and Joshi (1998) found the
threshold level to be around 6 per cent. KannanJastii, with a sample covering a period from
1981-82 to 1995-96, it is estimated that an irdlatrate of more than a threshold rate of 6 per

cent per annum would have a significant downwangaiah on growth in India.

The empirical results of Samantaraya and Prasdillj20re also on similar line as they found the
threshold level to be around 6.5 per cent. Singh Kalirajan (2003) used the annual data for
the period of 1971-1998 and analyzed the thresathétt of inflation economic growth. As a
result the authors suggested that the increasdlation from any level has a negative effect on
economic growth and considerable gains can be @by implementing the monetary policy
towards maintaining price stability. By using theéhdad and Senhadji (2001) framework,
Bhanumurthy andAlex (2008) investigated the non linearity of iniftan. The empirical result
showed that the threshold inflation level is ab415%, and found that above this threshold level
is inflation hurts economic growth. Singh (2010)iethused both, yearly and quarterly data,
found threshold level of inflation for India at @pcent but failed to confirm the same in Sarel
(1996) sense. According to Tripathi and Goyal (201He inflation process in India supports an
optimal inflation level of about 5% because prinereases more than they fall. Mohanty et al.
(2011) used two different approaches: Sarel's ntethod Espinoza et al. (2010) method to
explore the issue of the existence of thresholelc&ffin the India for the period of Q1:1996-97 to
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Q3:2010-11. The study supported the existence ehtin-linear relationship between inflation

and growth. The empirical results suggested that there exists statistically significant

structural break in the relation between inflateord economic growth at 4.0% and 5.5%. Table

4.1 presents the summary of earlier work on irdlatrowth trade.

Table 4.1: Estimates of threshold inflation from pa&t empirical Studies

Thresholc

Study Period Inflation (%) Methodology

Chakravarty Committee Rept 4

(1985)#

Rangarajan (1998 6 Macro Econometric Mod

Kannan and Joshi (19¢ 198196 6-7

Vasudevan, Bhoi and Dhal (19¢ 196198 5-7 Correlation/regressic

Samantaraya and Prasad (2C 197(-99 6.t

Report on Currency and Finan 197¢-200C 5 Sarel’s Spline Methc

(2001)

Singh and Kalirajan (200: 197198 No Threshol:  Spline regressic

Bhanumurthy and Alex (2010)* 19752008 5-5.F Spline regressic

Singh, Prakash (201! 197¢-2009 6 Spline regressic

RBI Annual Repor 4-6 Spline regression, n-linear leas

(2010-11) squares and Logistic Smooth
Transition Regression (LSTR)
model.

Pattanaik and Nadhanael (20: 19722011 6 Spline regression, n-lineal
approach, vector auto regression
(VAR)

IMF (2012) 199¢-201z2 5-6

Mohanty et al. (2011 199¢-2011  4-5.EF Spline regression, n-linear leas
squares and Logistic Smooth
Transition Regression (LSTR)
model.

Subbarao (201: 199¢-201z  4.4-5.7 Spline regression, n-linear leas

squares and Logistic Smooth
Transition Regression (LSTR)
model.

Note: # cited as accepted rate of rise in prices

* Rangarajan (1996) observed that the objedf policy should be to keep inflation rate andi6%
**Using monthly data for January 2000 to ARO07, they suggested 4-4.5 percent as the tbkesh

Source: Reserve Bank of India
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To sum up, the review shows that there are somedmigsults regarding the trade-off between
inflation and economic growth in Indian economy.eThalculated threshold inflation rate

depends on the study period, methods used andeinegwf the data considered.

4.3 Data source, variables and estimation of thresid
Data source, variables

The present study uses quarterly data from 20040Q2014:Q2 to capture the recent growth-
inflation dynamics in Indian economy [1]. The datsed has been obtained from different
sources, including Handbook of Statistics on Indtmoenomy published by the Reserve Bank of
India, the National Accounts Statistics publishguathee Central Statistical Organization, World
Bank’s World Development Indicators (WDI) and WoBdonomic Outlook (WEQ). The used

variables are: inflation is measured by wholesaleepgndex (WPI) inflation with new base year

(2004-05=100), growth rate of GDP is used to meagoonomic growth.Apart from these

variables, we also used two control variables:

(1) World’'s GDP growth (WGDPG): To observe the #igance of external developments on
domestic growth-inflation relationship, we used ldoGDP growth. However, in absence of
quarterly World GDP data, OECD countries GDP groistiised as a proxy variable (Mohanty
etal., 2011).

(2) Crude Qil (OIL): It is believed that developieguntries are exposed to supply side shocks
caused by fluctuations in oil prices in the inteior@al markets. Therefore, these fluctuations in
the oil prices may act as an inducement for doméstiduction and consequently affect growth
(Muzaffara Ahmed Taneem & Junankar P.N., 2014)s™Mariable is included to examine the

influence of supply shocks as a result of risidg oi

Table 4.2: Correlation matrix of variables

GDPC WDGDPC LOIL INF
GDPC 1.0000(
WDGDPC 0.3914¢ 1.0000(
LOIL -0.2980: 0.0319° 1.0000¢
INF -0.2860° -0.4155! 0.4268¢ 1.0000(

Note: L represents the ndtlagarithm.
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Table 4.2 presents the correlation matrix of thealdes. It suggests that there is no correlation
among the variables used in this study. In summmghe selection of variables to examine the
tradeoff between inflation and economic growthndian economy during 2004-05:Q1-2014-
15:Q2 is done by taken care of economic factorsted|to structural, demand and supply side
shocks. As a preliminary step, before the estomabf a threshold level of inflation, we
investigate the possibility of a nonlinear relasbip between inflation and economic growth
during the study period. To check the non-linedoggween inflation and economic growth, both
a linear inflation rate (inflation) and a quadratézm (inflation)? are included as independent

variables. In this type of relationship inflatioanable itself captures the non-linearity.

Before estimate any regressions, we need to exathmestationarity of the variables. The
Augmented Dickey Fuller (ADF), DF-GLS and Ng-Perramit root tests are employed to check
the stationarity of all the variables. The resalts presented in Table 4.3. The results suggest
that all the variables are stationary at levelstthe variables are difference stationary I (1). To
check the stability, the cumulative sum of recugsiesiduals (CUSUM) and the CUSUM square
(CUSUMSNQ) tests proposed by Brown et al. (1975)hasen applied. The results (figure 4.1)
suggest parameter consistency under both testsplbte are within the critical bounds of 5

percent level of significance.

Table 4.3: Stationarity test results

Variable ADF DF-GLS MZa MZt MSB MPT

LOIL -1.205(  -1.801: -9.014¢ -2.482.  0.256: 2.410:
DLOIL -4.1967  -5.948¢ -28.104. -3.717: 0.132: 3.424:
INF -5.177¢ 52627  -54.745: -5.215!  0.095: 1.744¢
LAGWG -5.109¢ -6.102! -57.504: -5.3367  0.092¢ 1.703(

Note: D, L represents first differerand the natural logarithm respectively.

The model specification for non-linearity test igem by equation (1).
GDPG =qy + a;(INF) + ay(INF?) + az(WGDPG) + a,(LOIL) + & .. (1)
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Table 4.4: Estimates of the GDP growth equation

Explanatory Variables  Coefficient t-value
Constant 3.2140** 4.0219
INF 0.2580** 2.2994
INF? -0.0198* -2.9401
WGDP 0.1063* 2.1100
LOIL -0.1671* -1.7577
R 0.3021

DW 1.65

Notet*, * indicates significant at 1% and 5% level dfjsificance respectively.

The results of table 6 reveal that estimated (fiafitg coefficient is positive and significant, and
the (inflation)? coefficient is negative and significant, which papgs the hypothesis of a
nonlinear relationship between inflation and ecomorgrowth in Indian economy. The
coefficients of all other variables are as expected

Figure 4.1: Stability Test

Plot of Cumulative Sum of Recursive Plot of Cumulative Sum of Squares
Residuals of Recursive Residuals
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The straightlines represent critical bounds at 5% significance level The straight lines represent critical bounds at 5% significance level

Source: Author’s calculation.

4.4 Estimation of threshold inflation for Indian emnomy

Many studies have tried different methodologiesstimate the threshold level of inflation using
different sample. In this study, we have used tldiferent methodologies as proposed by Sarel
(1996) and Espinoza et al. (2010) for estimating threshold level of inflation for Indian
economy. Sarel (1996) proposed an estimation droeefor inflation threshold; the procedure
is based on OLS estimation of economic growth equoatith an appropriate procedure to detect
structural breaks. This equation takes economievilraas a dependent variable and inflation

with some control variables are used as independsmrdbles. Since the value of the threshold

112



level @@*) is unknown. This methodology finds the threshdddel of inflation by estimating
these series of regression equations and providesthreshold value of inflation, which

maximizes R-squared or minimizes Root Mean Squen@ ERMSE).

The basic equation for estimation of thresholdaitiddin is specified below equation (2).
GDPG = f (INF,(nw* EXTRA),WGDPG,LOIL) .. (2)
GDPG=ay + Bi(INF) + DB,(INF — 1 %) + B3(WGDPG) + B,(LOIL) + &, ... (3)
Wheren* = Experimental threshold inflation, EXTRA= Dft(- =n*)

D = Dummy is O if :m <x* and 1 otherwise

In the estimated equation (2jie relationship between output growth and inflati® given by:
(i) B, captures the impact o inflation on economic growatid (ii) 5, captures the impact of
inflation exceeding threshold on growth. At theefirold level both coefficients (inflation and
threshold) should be statistically significant, bigo thai?; should be positive ang, should be
negative. Apart from this, the sum of the two ¢ioednts 8, + S, should be negative above the
threshold. Another condition for threshold level tisat it is level or point at which the
explanatory power of an estimated equation (3) Imesomaximum or higher value of RThe

results of spline regression are presented in tablelow.

The results suggest that #1=6.5, the value of the Ris the highest. At 6.5 percert, is
significant and positive anf is significant and negative, suggesting a staaflii significant
break at this point which implies that the positeféect of inflation almost ceases around the 6.5
percent level of inflation, which could ideally lbensidered as the estimated threshold level of
inflation in our sample period (Samantaraya andsé&ta2001). The Adjusted?Rs plotted

against different levels of threshold in Figure.4.2
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Table 4.5: Coefficients of OLS Regression — Sareldethod (Dependent Variable: GDPG)

Paramete n*=4 n*=4.5 w*=5.0 7*=5.5 7*=6 n*=6.5 w*=7 T*=7.5 T *=8

o 15.41* 15.87** 15.65** 15.42** 15.21** 14.58% 14.94** 14.23**  14.52**
B1 0.21 0.1Z 0.0¢ 0.04 0.0¢ 0.08* 0.05* 0.07* 0.07*
B2 -0.01 -0.14 -0.24* -0.2¢ -0.27 -0.29* -0.70* -0.96* -0.98*
B3 -1.75* -1.79* -1.74* -1.68* -1.57* -1.38* -1.35* -1.17* -1.18*
B4 1.00* 1.0z 1.03* 1.03* 1.03* 1.05**  1.05*  1.04** 1.04*
R 0.342¢ 0.344° 0.3637 0.3817 0.394¢ 0.3985 0.395¢ 0.381¢ 0.361¢
DW 1.519¢ 1.533¢ 1.547: 1.550: 1.559( 1.611° 1.586¢ 1.543: 1.521(

Heteroskeds 0.509¢ 0.509¢ 0.590: 0.505: 0.531¢ 0.530: 0.581: 0.601  0.621¢
ticity: ARCH (0.52)  (0.55) (0.59) (0.52) (0.55) (058) (0.62) (0.62)  (0.68)

Residua 1.1€ 1.72 1.2¢ 1.1€ 1.0€ 1.1z 1.1 1.1 1.4
Normality:JB  (0.33)  (0.48) (0.55) (0.45) (0.58) (0.57) (0.57) (0.56)  (0.67)
BG: LMtes 1.7 1.0 1.0 1.2 1.01 0.21 0.4¢ 0.5¢ 0.7¢

(0.23) (0.54) (0.26) (0.29) (0.21) (0.56) (0.57) (0.65)  (0.72)

Note:**, * indicates significant at 1% and 5% level afisificance respectively.

Figure 4.2: Threshold inflation in India

0.4200
0.4000
0.3800
R2 0.3600
0.3400
0.3200
0.3000

4.00 4.50 5.00 5.50 6.00 6.50 7.00 7.50 8.00
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Source: Author’'s computation

The next approach to estimate inflation threshslddopted from a recent paper Espinoza et al.
(2010); they used a Logistic Smooth Transition Region (LSTR) model proposed by
Terasvirta (1994, 1998) to estimate the threshihe. present study uses the model specification
proposed by McAleer & Medeiros (2008) which emplayguasi maximum likelihood (QML)
estimator of smooth transition regression with fpidt regimes. The specification is given by
equation (4) below.

AGDP = a+ Bon+ XM, B Wi(m - )+ 0X+e . (4)



WherelW; = 1/ (1+e (yi(m— n*)))

X= control variables and M= no. of regimes, we htalken M=2, the first regime presents the
situation of very low inflation; in the middle rege represents low inflation periods and the third
regime is associated with the situation of higHatndn. In the first the impact of inflation on
economic growth is driven bf,. The results of LSTR model are presented in tabt
Threshold inflation can be deducted from valuep obefficients. The results reveal that bgth
andp, are significant at*= 6.50 percent. The coefficient 8f is positive and coefficiergt, is
negative. This suggests a statistically significhrgak at this point; beyond 6.50 per cent the
positive impact of inflation on growth is statistily significant. It is found the second break
occurs at 6.75 per cent, but no evidence of negatnpact is witnessed but the positive impact
got wears off. Therefore, 6.75 per cent is considdahe threshold level of inflation beyond
which the positive impact of inflation on growth et significant. Additionally, inflation

between 6.50 to 6.75 per cent the positive imphitfiation is significant.

Table 4.6: Logistic smooth transition regression (ETR) coefficients

Parameters Estimates P-value
a 0.1413 * 0.041
Bo 0.2020 0.640
B1 0.6214* 0.053
B2 -0.8330* 0.038
04 0.1219 0.251
D, 0.1654* 0.042
Y1 175*

Y2 38

First Break 6.50**

Second Break 6.75*

Note: **, * indicates significant at 1% and 5% léwé significance respectively.

4.5 Summary and Conclusions

This paper re-examines the existence of threslesdl Ifor inflation and how such level affect
the economic growth of Indian economy. For thispoese the study uses two different
methodologies proposed by Sarel (1996) and Espiebzdh (2010). For the estimation of the

above mentioned methods, this study consideredterliatime series data from 2004:Q1 to
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2014:Q2. In the present study inflation is measusgdWPI inflation (base year 2004-05),

growth rate of real GDP is used to measure the@unangrowth. Beside these variables, three
control variables are also used in the study Werld’'s GDP growth rate, crude oil price and

lagged GDP growth rate.

The test for non-linearity provides evidence tln&t telationship between inflation and economic
growth is non-linear. As a result, this warrante thse of threshold estimation techniques to
estimate the threshold level of inflation. The engai findings confirm a non-linear relationship
between inflation and economic growth in India emoy over the period from 2004:Q1 to
2014:Q2. We detect a threshold level of approxitgaes5 percent. The empirical findings
show that there exists statistically significanmustural break in the relation between economic
growth and inflation at 6.50 per cent and 6.75 @etc For the first break at 6.5%, there is
positive impact on growth, which is statisticaligrgficant. We also found that inflation hurts
economic growth when it goes beyond the thresheletll of 6.75 percent and encourages
economic growth below this threshold level. Thisdst provides support of a shift in regime
indicating possible unfavorable impact of inflation economic growth beyond 6.75% WPI-

inflation. Different estimation methods determihattthis effect of inflation on growth is robust.

To wind up, as is now well-known, the Indian ecorodnas experienced inflation in excess of
threshold level in the last decade because of asang costs for food and fuel, the high fiscal
deficit and other supply shocks, which is negayivadfecting the economic growth. Our findings
may be useful to Reserve Bank of India as a guwdéflation targeting tool in Indian economy.
The findings recommend that bringing inflation velthe threshold level of 6.75 percent should
be the goal of macroeconomic policies. The outcoimie paper will be relevant to monetary
policy makers and academicians interested in tagetoff. The policy implications arising from
this recommends for the development of instituticareangements for controlling and fighting
inflation and for maintaining macroeconomic stdapjland for encouraging the positive effect of

inflation on economic growth.

End notes;

[1] The new base year of WPI consist 676 commaglided the values are available since
2004:Q1.
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CHAPTER 5
Financial development and Inclusive growth: empirial evidences
5.1 Financial development, economic growth and incoe inequality
5.1.1 Introduction

The link between financial development and econogniowth has received considerable
attention in recent literature. Numerous studiesehatudied this relationship at both the
theoretical and empirical levels. At a basic letbky have tried to find the answer, whether
financial development leads to improved growth @ernfance or vice versa. Other studies have
focused on identifying the channels of transmissbmtween financial intermediation and
growth. Despite several attempts to empirically investigie relationship between financial
development and economic growth, very few studi@gehaddressed the causal relationship
between financial development and income inequébrro, 2000; Westley, 2001; Beck et. al,
2007; Clarke et. al, 2003; 2007; Ang, 2010). Theotbtical predictions of the effects of

financial development on income inequality ard stiresolved (Arestis and Cancer, 2004).

It is generally accepted that strong financial giosan offer more development and progress of
an economy. A financial system, which is inhererstisong, functionally diverse and displays
efficiency, is essential for national objectives fostering a market-driven productive and
competitive economy. Subsequently, this will proendhe highest level of investment and
economic growth with its depth and coverage. Pedidlirected towards enacting a strong and
vibrant financial sector growth through two chamsnélirstly, these policies make credit cheaper,
make best available tool to cater financial need sguirements of various participants and
different segments of the society, boost entrepreale activities, generates employment
opportunities and enhance the welfare of the pdecondly, the availability of credit at cheaper
cost can provide crucial support to the financiallyaker families by allowing them to invest in
health, education and improve the life of theirldt@n and create and enhance human capital

formation of the economy which in turn will improttee income distribution of the economy.

This study takes into the case of Indian economyexplore the relationship of financial

development with income inequality.
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The objective of the current study, therefore,mafits to fill this gap by examining the long run
relationship between financial development and nmeoinequality in India, by using
Autoregressive distributed lag (ARDL) bound tegpraach of co-integration. The sample period
used in this study covers the period from 1982032 In addition to the long run relationship,
this paper makes an attempt to test the GreenwonddJavanovich (1990) hypothesis which
posit that at the initial stage of development lé financial sector, income distribution may
deteriorate, but over time as the economy progsesseome distribution may improve. This is
on par with the Kuznets hypothesis of income groant inequality relation and later extended
to the relationship between economic growth andirenmental quality known as
Environmental Kuznets Curve (EKC).

Till date, there is hardly any study that makesearccomparison between market based indicator
and bank based indicator of financial developmerhdia and those examining the relationship
between finance-inequality nexus. So the contrdsutf the paper is to fill this gap. Further, the
authors are not aware of any study that finan@aktbpment and income inequality taking Gini
coefficient for India. In particular, there is ntudy taking Gini coefficient as the indicator of
income inequality and test GJ hypothesis for Indiais study provides evidence on such a
relationship using ARDL approach and thus makesacaest attempt to fill the gap in the
literature. The finding of this chapter should héte policy maker in pursuing the inclusive

growth objectives of Indian plan and address theasf distributive justice in the country.

The rest of the chapter is organized as followstiGe 5.1.2 presents the review of empirical
studies. Section 5.1.3 provides descriptions of data and model specification while section
5.1.4 provides multivariate time series methodaegapplied in the chapter. Section 5.1.5

analyzes the empirical results, and Section 5.do@iges conclusions.

5.1.2 Literature review of the empirical studies
In Cross sectional studieClarke et al. (2003, 2007) examined the impact iagarfcial
development on income inequality for both develgmnd developed nations and concluded that

financial development reduces income inequalitg @lso supported for GJ hypothesis.
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The studies based on time series data; Westleylj28@&mined the impact of financial markets
on income distribution for Latin American countriend concluded that easy access to financial
resources through micro finance policies can reduo@me inequality. Dollar and Kraay, (2002)
found that trade openness improves the income ef ghor, but inflation, government
consumption and financial development worsen incomeguality. Arestis and Caner (2004)
suggested three channels that persuade incomeaiitgpoverty. First, the economic growth
channel, proposed by McKinnon (1973) and Shaw (L@r8ch works via economic growth, but
the links is far from unambiguous. Second, therfaia crisis channel which works through
macroeconomic volatility caused by crises followfirgancial liberalization where the poor bear
the brunt. Finally, better access to credit andrfsial services can have a profound impact on

the poor.

Baliamoune-Lut and Lutz (2005) investigated thee& of financial deepening, trade openness
and foreign capital on rural-urban income ineqyalit African countries. They found an
insignificant impact of financial deepening andeign capital on reduction of rural-urban

income inequality; but openness appears to betielpf

Liang (2006) examined the relationship betweenniomel deepening and income inequality,
using Chinese provincial data over the period 09112000. He concluded that financial
development significantly contributes to the redarctof rural income distribution in China.
Motonishi (2006) tried to identify the determinand$ income inequality in Thailand, in
Thailand, over the time period 1975 and 1998. Hgued that limited evidences found that
sectoral factors, financial development, and edowcdevel disparities play a roughly equally
important role in explaining inequality. Shahbaz att (2007b) examined the relationship
between financial development, trade-opennesswatiurban income inequality. The empirical
results suggested that the financial developmeduoes rural-urban income inequality in
Pakistan; and economic growth, foreign capital, @penness widen the rural-urban income gap.

Low inflation adds to rural-urban income inequality

Tan and Law (2009) found that financial deepenmgroves income distribution in Malaysia
over the period of 1980-2000 by using ARDL bouress.tThey argued that the evidence is valid

for a variety of financial indicators, includingetlibanking sector, the stock market and financial
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aggregate variables. Shahbaz and Islam (201 Bdstiaét financial development reduces income
inequality while financial instability aggravatescome inequality in Pakistan over the time
period 1971 to 2005 by using the Auto Regressivstrbuted Lag (ARDL) bounds testing
approach to co-integration. By employing boundsingsapproach with time span 1973-2010,
Nafiseh Baligh (2012) examined the relationshipweenn financial development and income
inequality in Iran. The findings resulted that #hexxists a negative and a linear relationship
between financial development and income inequakiynancial development significantly
reduces income inequality in Iran. The studies aetetl on Indian economy include; Burgess
and Pande (2005) documented that opening of baakcbes in rural areas helped in the
improvement of income distribution in India. AngD) has investigated the impact of financial
development on income inequality in India by uskfgDL bounds and ECM models covering
the period of 1951-2004. He found that financiatelepment lessens income inequality. The
results are robust to the use of different meastwedinancial development and financial
liberalization.

Tiwari et al (2013) examined the impact of finahaavelopment on the rural-urban income
inequality in India using annual data from 19652@08 by employing ARDL bounds testing

approach to co-integration. The empirical resultggested that in the short term, economic
growth and inflation lowers rural-urban income inality while trade openness increases it.
Financial development aggravates inequality, but significant. Anna Lo Prete (2013)

documented that financial development reduces iecoguality because it enhances the ability
to take advantage of new investment opportunittes30 countries over the 1980-2005 period

by using Ordinary least squares estimates.

From the panel data perspective, Li et al. (199@&ened the relationship between financial
development and income inequality for 40 developed developing countries from 1947-1994,
using pooled Ordinary Least Squares (OLS) estimafiR(1) error specification and

instrumental variable method (IV). They found thwgtter functioning financial markets are

strongly associated with lower income inequality.
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Bittencourt (2006) argued that broader accessnantial and credit markets, reduce inequality
during the 1980s and first half of the 1990s in Zdrdy employing time series and panel
techniques. Clarke et al (2006) used data frormelpaf 83 countries over the period 1960-1995
and found that financial development reduces thellef the Gini coefficient. Their empirical

results concluded that in the long run, inequaktyess when financial development is greater,
consistent with Galor and Zeira (1993) and Baneged Newman (1993). Beck, Demirguc-
Kunt, and Levine (2007) examined the relationstepueen financial intermediary development
and income distribution for 72 countries with timpan 1960 — 2005. They concluded that
financial development is associated with a lowemgh rate of the Gini coefficient and a higher

growth rate of income for the poor.

Rehman et al. (2008) tested the Kuznet's hypashlegibreaking a panel of 51 countries into
four sub-panels; low income, lower middle incompper income and higher income countries
over the period 1975 to 2002. The findings conadlutieat financial development reduces the
inequalities in income distribution irrespective sthge of development, and hence counteracts
the inverted U-shaped relationship between inetyuald financial development. Roine et al.
(2009) further showed that financial developmenprs-rich and the effect is strongest at low
stages of economic development in a panel of 16 EGunNtries over the entire twentieth

century.

Akhter Selim, Yiyang Liu (2010) investigated thdate®nship between financial development
and poverty by using a fixed effect vector decontpmos (FEVD) model. They concluded that
financial development is conducive for poverty retthn while the instability in financial
markets is unfavorable to the poor. The empirigadihgs of Agnello et al. (2012) argued that
there exists a nonlinear relationship between ppit& income and income inequality by using a
panel of 62 countries for 1973-2005. Kim and Li@X2) used the data set of Beck et al. (2007)
who construct a panel of up to 72 countries over gkriod 1960-2005. They examined the
nexus between financial development and incomeuigdy. It was found that there exists a
nonlinear threshold effect of financial developmemt income inequality and financial
development improves income distribution if the mioy has reached a threshold level of

financial development.
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For a set of 49 countries over the 1994-2002 pefBohet and Lagoarde-Segot (2011) found an
inequality-increasing impact of financial developthe They employed a panel Bayesian
structural vector autoregressive (SVAR) model foe panel. They also commented that, the
relationship is dependent on the characteristictheffinancial sector, rather than on its size.
Hamori and Hashiguchi (2012) used an unbalanced| gita analysis of 126 countries for the
period 1963- 2002 to investigate the effects o&fficial deepening on income inequality. The
empirical results can be summarized as followsfi(i@ncial deepening reduces inequality; (2)
economic growth reduces the equalizing effectdararicial deepening; (3) inequality increases

with an increase in trade openness

5.1.3 Dataset, variables and Model specification

Data and Variable identification

Financial Development: To measure financial develept, this study uses the sum of domestic
credit to the private sector as a share of GDP raacket capitalization as a share of GbP
(FINDEP). This is a better measure compared to Bl%& a&share of GDP (See Levine, 1992;
Demirguc-Kunt and Levine, 1999; Khan and Senh&d00; Levine, 2004; Shahbaz et al, 2008;
Shahbaz 2009).

Income inequality: The Gini coefficient (GINI) memes inequality in the distribution of the
income'?. The Gini coefficient is the ratio of the areavbe¢n the Lorenz curve (which plots
share of the population against income sharesvwedgto the area below the diagonal. The value
ranges from O to 1, where 0 means perfect incomaliéyg and 1 implies perfect income
inequality. We use the Gini data from Deininger &uliire (1996) and Dollar and Kraay (2002).
These data are updated with more recent data porateble from ADB and UNDP reports.

Economic Growth: Real GDP (at factor cost with bgesar 2005=100) per capita (PGDP)
represents the size of economic activity and ayfokthe growth momentum of the economy.
Real GDP per capita considers the impact of firelrd@velopment on steady state distribution
of income.
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Control variables: Consumer price index (base R&05=100) (INF} is used as a proxy for
price stability and trade openness (TOP= ((Expdmgoérts)/GDP) captures the impact of trade

openness on inequality of income.

All the variables are taken in their natural logans (e.g. LGINI, LFD, LPGDP, LINF and
LTOP). Inflation reduces the purchasing power o¢fbait hurts the poor and middle income
groups more than the upper income group. The wealtld business class can hedge their
exposure to an inflationary situation (Easterly &nsher, 2001) because of their easy access to
the financial services and financial markets coragdao the lower and middle income groups.
Thus inflation worsens the income inequality. Thepact of trade openness on income

inequality can go either way. Income distributioaynimprove if trade is pro poor or vice versa.

The study uses annual data on the above descrdrébles covering the period from 1982 to
2013%. The data have been taken from Handbook of Statisin Indian economy, RBI;
Economic Survey, Govt. of India; World Bank databhaghe Gini Coefficient data have been
obtained from planning commission reports, Deinimged Square dataset from the World Bank
and Raghbendra Jha (2000).

Model Specification and Data:
The following general specification has been usethis study to empirically examine the long

run relationship between financial developmentiacdme inequality.
LGINI = ay + a;LFD + a,LPGDP + a3LCPI + a,LTOP +¢, ... 1)

Where, FD represents financial development, Giefffi@ent (GINI) measures inequality in the
distribution of the incon®. Real GDP per capita (PRGDP) represents the dizeanomic
activity and a proxy for the growth momentum of #@nomy. Consumer price index (CBI)
proxy for consumer price and TOP ((Exports+Impd@E)P) captures the impact of trade
openness on inequality of income. GDP per capitsiders the impact of financial development
of steady state distribution of income. All the islates are taken in their natural logarithms (e.g.
LGINI, LFD, LPGDP, LCPI and LTOP). Inflation redus¢he purchasing power of all but hurts
the poor and middle income groups more than thesuppcome group. The wealthy and

business class can hedge their exposure to ation@éay situation (Easterly and Fisher, 2001)
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because of their easy access to the financialcenadnd financial markets compared to the lower
and middle income groups. Thus inflation worseresititome inequality. The impact on trade
openness on income inequality can go either wagorire distribution may improve if trade is

pro poor or vice versa.

Several Studies suggest that capital market impiofes might affect income inequality,
Greenwood and Jovanovic (1990) present a theoretic@lel which suggests that financial
development foster economic development may r@siaitincome inequality. They asserted that
the fixed cost (for example membership fees) aasediwith financial accessibility prevents low
income individual from joining them. Assuming thpbor individuals save less and thus
accumulate wealth more slowly income, differencetwiken high income members of

intermediary and low income outside will widen,ukisig in an increase in income inequality.

Following the methodology of Clarke et. al. (20@®07), we propose to test G J hypothesis

using non — linear specification.

LGINI = a; + a;,LFD + a;,LFD? + a;3LPGDP + a,,LCPI + a;sLTOP + ¢, .. (2)

Equation 2 predicts inequality reducing theoryagf< 0 holdinga;,=0. Again, ifa;,=0 and
a11> 0, we have inequality increasing theory. The itec U shape hypothesis requires that

a11> 0 anda,,< 0; but ifa;;< 0 anda;,> 0, we can conclude with the U shape relationship.

The Study empirically estimates the relationshipsMeen financial development and income
inequality with the help of above described methogyp for India. The study uses annual data
on the above described variables covering the gdram 1982 to 2012[4]. The data have been
taken from Handbook of Statistics on Indian econpRBI; Economic Survey, Govt. of India;
World Bank database. The Gini Coefficient data hasen obtained from planning commission
reports, Deininger and Square dataset from the \Bathk and Raghbendra Jha (2000).
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5.1.4 Methodology

Co-integration with ARDL

To empirically analyze the long run relationshipgl atynamic interaction of income inequality
with financial development and controlled variabléise present study employed the auto
regressive lag (ARDL) co-integration procedure deped by Pesaran et. al (2001) because of
the superiority of the ARDL approach on other ctegnation techniques (As discussed earlier in
Chapter 3.1). The unrestricted error correction en\qECM) of ARDL model is used to
examine the long run and short run relationship thle following form.

ALGINI, =
8o + 8, T + 8,LFD,_y + 83LPGDP,_1+8,LCPI;_y + §5LTOP,_y + X1, a; ALGINI,_; +
Y BiALFD,_; + X1 i ALPGDP,_; + Y] 0; ALCPl,_; + Y1, w; ALTOP, ; + &
.. (3)

Where the series are as defined earlier and Tis trend and L implies that the variables have
been transformed in natural logs. The first parthef equation (3) wiiy,, 65, 6, andds refer to
the long run coefficients and the second part with5, 1, o, w refers to the short run
coefficients. The null hypothesis of no co-integmatH,:6, =65 =6, =8; =0 and the
alternative hypothesis$l;: 8, # 83 # 6, # ;s # 0 implies co-integration among the series

(equation 3).

ARDL bounds Test procedure

The first step in the ARDL test is to estimate #dguation (3) by OLS in order to test for the
existence of a long run relationship among vargldy conducting an F-test for the joint
significance of the coefficients of the lagged lsvef variables i.eH, (null hypothesis) as
againstH, (alternative hypothesis) as stated earlier. Twargwgtic critical values bound provide
a test for co-integration when the independentades are 1(d) where @d <1); a lower value,
assuming the regressors are 1(0) and an upper,vasseming purely 1(1) regressors of the F-
statistics is above the upper critical values,rthk hypothesis of no long run relationship can be
rejected. Conversely, if the test statistics fatween the lower and the upper bound of critical

values, the null hypothesis cannot be rejectedhEurif the calculated values lie between lower
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and upper bounds, the decision about the co-iniegres inconclusive (Pesaran et al 2001). The
ARDL bound testing approach to co-integration uges 1)? formulas to estimate the number
of regressors. Wherpeindicates the maximum number of lags used andptesents the total

number of variables.

In the second step, once the co-integration ibskeed the conditional ARDL long run model
for income inequality (GINI), can be estimated as:

ALGINI, = ag + X1, 8y LGINI,_; + ¥}, 8, LFD,_; + X.]_, 85 LPGDP,_; + ¥.]_, 6, LCPI,_; +
Y185 LTOP,_; + & e (4)

Where all variables are as previously defined. Tiwslves selecting the orders of ARDL ¢,

42, 93, 9. ) models using SIC.

The third and final step, we obtain the short rymainic parameters by estimating an error

correction model with the long run estimates. Titispecified as below:

ALGINI, =
p+ XNl ai ALGINI,_; + X1 Bi ALFD,_; + X2, iy ALPGDP,_; + X2, 0, ALCPI,_; +

Y w ALTOP,_;+ QECM,—y +¢, L. (5)

Where a, B, u, 0,0 are short run dynamic coefficient to equilibriunmdag is the speed

adjustment coefficient.

5.1.5 Empirical Results

Unit Root Tests: Before we proceed to ARDL testing, we test for unit of the variables to
determine their order of integration. The testdait root is to ensure that none of the series in
integrated at | (2). In the present study, we hased ADF, DF-GLS, KPSS and Ng- Perron unit
root tests. The results of the conventional (ADFF-GLS, KPSS) test results are presented in
table 5.1.1 and the results of newly developed Rgyron test developed by Ng- Perron (2001)
test is presented in table 5.1.2. The analysishefunit root test results indicates that all the

variables are integrated order one or none of #nables are | (2) series.
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Table 5.1.1: Stationarity Test of the Variables (AlF, DF-GLS, KPSS)
ADF DF-GLS KPSS

LGINI -0.3456 1.0171 0.7381

LPGDP 2.2805 -0.3009 0.7228
LFD -0.4682  -0.6717 0.6245
LCPI -0.2496 0.6908 0.7317
LTOP 0.6294 0.0603 0.7018
ALGINI -6.8167  -1.7832 0.1310
ALPGDP  -3.9110 -3.9886 0.4758

ALFD -6.1076  -6.2250 0.0713
ALCPI -3.4613  -3.0492 0.1638
ALTOP -5.9279  -3.5215 0.2319

Note: L denotes the natural logarithm of the vddamdA denotes the first difference of the series.

Table 5.1.2: Stationarity Test of the Variables: NgPerron Test (With trend ant constant)

MZa MZt MSB MPT
LGINI -13.5648 -2.5050 0.1847 7.2648
LPGDP -6.7259 -1.5710 0.2336 4.4761
LFD -0.8805 -0.4223 0.4796 15.3017
LCPI -5.7305 -1.6925 0.2954 15.9012
LTOP -0.1798 -0.0885 0.4923 18.0610
ALGINI -19.6700 -3.1198 0.1586 4.7299
ALPGDP -13.5068 -2.5486 0.1887 2.0030
ALFD -27.5160 -3.7023 0.1346 3.3511
ALCPI -26.9696 -3.6718 0.1362 3.3807
ALTOP -13.9672 -2.6182 0.1875 6.6621

Note: L denotes the natural logarithm of the vddandA denotes the first difference of the series

Before estimating the ARDL model, we examine theusehd nexus between financial
development variables with income inequality par@meThe Granger (1969) causality test
results (Table — 5.1.3) shows one-way causalityingnfrom LCREDIT, LFD, LCPI, LPGDP
and LTOP to LGINI, was observed implying that bdrdsed financial deepening, inflation,
trade and economic growth indicators leads to ireamequality, and not théce-versa This
finding is well expected in developing economié® lindia. However, no evidence of causality

was found between market-based financial deepesinlinequality. This could be due to the
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fact that the measure of market-based financigbel@ag is partial in nature as it has considered
the market capitalization of Bombay Stock Exchahgeited (BSE) only due to non-availability
of data for other stock exchanges. This measure @lffers from the limitation of excluding
funds raised in the primary segment of the capitatket due to non-availability of data for the

entire period.

Table 5.1.3: Granger Causality Results

Null Hypothesis F-Statistic Prob
LGINI does not Granger Cause LCREI 2.3787. 0.114:
LCREDIT does not Granger Cause LG 2.65836 0.090¢
LGINI does not Granger Cause L 1.3610:- 0.275¢
LFD does not Granger Cause LG 2.59943 0.099¢
LTRADE does not Granger Cause LG 2.94012 0.072:
LGINI does not Granger Cause LTRA 1.8650( 0.176.
LPRGDP does not Granger Cause LC 4.40747* 0.023¢
LGINI does not Granger Cause LPRC 1.2093! 0.315¢
LMCAP does not Granger Cause LG 0.6144( 0.549:
LGINI does not Granger Cause LMC 1.7420¢ 0.196¢
LCPI does not Granger Cause LG 4.29720* 0.025¢
LGINI does not Granger Cause L( 1.6380: 0.215¢

Note: Granger causality tests are based on oneitag (0) series*, ** and *** indicate
significant at 10, 5 and 1 percent level of sigmifice, respectively.

The paper estimates the ARDL bound test approado-iategration. We used SIC to select a
minimum lag order of 2 for conditional ARDL-VECM.yBapplying, the procedure in OLS

regression for the first difference part of the &ipn (3) and then test for the joint significance
of the parameters of the lagged level variablesrwhdded to the first regression. The F-
Statistics test the joint Null hypothesis that ttwefficients of lagged level variables are zero.
Table 5.1.4, reports the result of the calculatestatistics & diagnostic tests. The calculated F-
Statistics is, which is more than UCB either at @@éarson (2001) or 5% for (Naryaran (2005)
and Turner (2006)). Thus the Null Hypothesis oftneintegration is rejected, implying long run

co-integrating relationship amongst the series inéricial development and inequality. The
estimated statistics show that the model specidicaseems to pass all diagnostic tests

successfully.
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Table 5.1.4: ARDL Bounds test

Panel I: Bounds testing to co-integration:

Estimated Equation LGINI = F (LFD, LPGDP, LCPI, LTOP)
Optimal lag 12
F — Statistics :5.1375

Panel 1I: Diagnostic Tests:

Normality J-B value : 0.2616 (0.8686)

Serial Correlation LM Test : 0.6652 (0.5287)
Heteroscedasticity Test (ARCH) : 0.4202 (0.6618)
Ramsey Reset Test : 1.4850 (0.5710)

Note: Values in the parentheses (#) are t-values.

Once we established that a long run co-integrattafionship exists, equation 4 was estimated
using ARDL (1, 0, 0, 0) specification. The coefiot of financial development is positive, but
not significant. This implies that the growth ofketlfinancial sector has not contributed in the
reduction income inequality among people. This meyue to fact that the growths of financial
instruments are accessible to the poor and ricplpewt getting the benefit of financial growth
of the country. The findings are consistent withll&o& Kraay (2003), Calderon & Serven
(2003), Roine et al (2009), Keppel (2010) and Wadtichl (2010). But contrast with Barrow
(2000), Li & Zoa (2002), Clarke et al (2007), Motsim (2006), Demirglic-Kunt & Levine
(2008), Ang (2010) and Shahbaz & Islam (2011).

The growth in GDP has positive impact on inequadityd it's significant at the 1 % level. For
India 1% increase in initial real per capita GDRde to deterioration of income distribution by
20% on an average. An implication of this is thm fruits of financial development and growth
tend to be concentrated in the heads of the ricplpe This result is consistence with Shahbaz
(2010) and Shahbaz & Islam (2011). Consideringinipgact of trade openness (Sum of imports
and exports as a share of GDP), it is significari% and has negative impact on inequality. A
1% rise in trade openness decreases income inggbwlil2%. This finding supports the view

that trade openness decreases income inequaldgvieloping economies, which has relatively
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more primary education, human resource comparetew@loped countries (Topalova, 2007).
This also explains and supports the H. O. Theoegdlipts that inequality increases in capitalist
abundant countries, while decreases in labor almggdeountries when they are faced with trade
openness (Wood, 2003). Hence, trade amelioratesacmgntuates, diminishes not deepens

poverty in middle income group countries like India

Table 5.1.5:Estimated Long Run Coefficients using ARDL Approach
(Dependent variable: LGINI)

Regressor Model | Model 1l

Coefficient  t- values Prob.  Coeffidient-values Prob.
LPGDP 0.208***  (3.0764) 0.005@.1733* (2.8071) 0.0105
LFD .0302 (1.0076) 0.3240.0175 (.6634) 0.5130
LFD? 0.01508 (1.0076) 0.3240
LCPI 0.0433* (1.6945) 0.1039.0417* (1.6798) 0.1050
LTOP -0.1219** (-2.1695) 0.0410 (-0.1219) (-2.1695) 0.0410
CONS -2.296*** (-8.7571) 0.0000 (-2.1359) (-9.2966) 0.0000

Robustness I ndicators

R 0.919 R 0.929
Adjusted R 0.9014 Adjusted R 0.9191
F Statistics 52.1966 F Statistics 73.0578
D.W. Stat 1.7734 D.W. Stat 1.9097
Serial Correlation, F=0.2604 [0.873] Serial Correlation, F =0.002 [0.978]
Heteroskedasticity, F=0.8448 [0.366] Heteroskedasticity, F=0.0642 [0.802]
Ramsey reset test, F=1.0605 [0.748] $gmeset test, F=1.0012 [0.972]

Note: Figures in (#) parentheses are estimateduesaand values in [#] parentheses are estimated p-
values . *, ** and *** indicate significant at 1@, and 1 percent level of significance, respectively

Table 5.1.6, shows that inflation in the economgr@ases income inequality. The estimated
coefficient reveals that a 1% rise in prices insesainequality by 4%. The coefficient is

significant at the 10 % level. This finding tendsopport the hypothesis of Clarke et al (2002)
that inflation rate conjecturing that monetary aislity hurts the poor and middle class relatively
more than rich, because the latter have bettersadoefinancial instruments that allow them to
hedge their exposure to the inflation. The findaigo supports the view of Easterly and Fisher
(2001) that high income tends to lower the sharthefbottom quantile and the real minimum

wage while tending to increase the poverty. A saamiesult, on the effect of inflation on the per
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capita income of the poor has been found by Romdrdner (1998) and Agenor (1998).
However the finding is in contrast with Shabazle{2010), Ang (2010) and Tiwari et al (2013)

Table 5.1.6: Estimated Short Run Coefficients usindRDL Approach
(Dependent variable:ALGINI)

Regressor Coefficient T - Ratio Prob. Values

ALPGDP 0.173 2.907* 0.0100

ALFD 0.0157 0.6743 0.5130

ALCPI 0.0417 1.6798* 0.1060

ALTOP -0.0819 -1.892 0.0710

ACONS -2.136 -9.2966 0.0011

ECM t-1 -0.3629 -3.5298 0.0021
Robustness I ndicators

R? 0.5111 Adjusted R 0.4328

D.W. Stat 1.9079 F Statistics 5.2268

SE regression  0.00872 LL Equation 79.5693

RSS 0.00872 AIC 77.5693

Note: (1) R.S.S, LL and DW are respectively residuan of squares, log Likelihood and Durbin Watson.
(2) Figures in parentheses are estimated t-values. &n8l *** indicate significant at 10, 5 and 1
percent level of significance, respectively.

We now report the results of the test of GJ (139®)othesis of inverted U-shaped relationship
between financial development and income inequdbtyIndia. The coefficient of financial
deepening (FD) and its square @Fboth have positive signs but are statisticallignificant.
Thus the study failed to provide support in favbtie GJ hypothesis. This may be due to the
fact that financial development and inequality ndedinteract more in future before any
meaningful result can emerge. The non linear w@atip was not found for China (Liang,
2006); for India (Ang, 2010); for Pakistan (Shahlazl I1slam, 2011). But Clarke et al. (2007)
found support for GJ hypothesis using cross seatialata for developing countries. The
diagnostic tests show that residual in both the etodre normally distributed with no evidence
of serial correlation. The heteroscedasticity seémmbe absent and both the models are well

specified as shown by Ramsey F- statistics in téable

The results of short run dynamics using the ECMsioer of ARDL are reported in table 5.1.7.

The signs of the short run dynamics are maintaingtle long run. Hence, also like the long run
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results, economic growth and inflation widen theoime inequality. Trade openness decreases
the income inequality in our findings. The shorh radjustment process is examined from the
ECM coefficient. The coefficient lies between 0 ahdthe equilibrium is convergent to the long
run equilibrium path, is response to any exterhalcks. However, if the value is positive, the
equilibrium will be divergent from the reported wats of ECM test, we found that the EGM
Term is -0.36 and is significant at 1%, again aoniing the existence of co-integration that the

derivation from the long run equilibrium path igi@xted 36% per year.

Table 5.1.7: Variance Decomposition of LGINI

Perioc S.E LGINI LPGDF LFD LINF LTOP

0.051771 100.000¢  0.000001  0.00000¢  0.00000f 0.00000!
0.05790- 87.2922! 4.69943! 1.59716! 3.15300! 3.25814!
0.05925. 86.04581  4.83413. 1.81147  4.09648: 3.21205.
0.05998: 84.9958. 4.99075. 1.94046¢ 4.14780: 3.92513!
0.06072 83.5147  5.123601 1.95007.  4.04858. 5.362971
0.06109: 82.5575!  5.20773i 1.93365! 4.03506 6.26595!
0.06131 81.9700¢ 5.29107 1.92315(  4.111071 6.70464.
0.06145! 81.6367. 5.37010¢ 1.92597. 4.24779 6.81938!
0.06157 81.4054(  5.43177! 1.93984! 4.40136: 6.82155!
0.06169 81.1972! 5.49229i 1.96755! 4.54488! 6.79801.

HBoo~vooswne
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Figure 5.1.1: Variance Decoposition+2SE

Variance Decomposition+2 S.E.
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The robustness of the short run result are invagdywith the help of diagnostic and stability
tests. The ARDL-VECM model passes the diagnostairsg serial correlation, functional mis-
specification and non-normal error. The cumulasuen (CUSUM) and the cumulative sum of
square (CUSUMSQ) tests have been employed in #sept study to investigate the stability of
a long run and short run parameters. The cumulatime (CUSUM) and the cumulative sum of
square (CUSUMSQ) plots (Figure 5.1.2) are betwegtical boundaries at 5% level of

significance. This confirms the stability propedia long run and short run parameters which

have an impact on the income inequality in the addadia. This confirms that models seem to

be steady and specified appropriate.
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Figure 5.1.2: Plots of Stability Test
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The stiaight fines represent crifcal bounds at 5% signiicance level The straight lines represent crifical bounds at 5% significance level

5.1.6 Summary and Conclusions

The present paper examined the presence of the dongrelationship between financial
development and income inequality in India usingDARbounds testing co-integration and error
correction model (ECM) for short run dynamics. Rert the paper also tests the existence of the
Greenwood-Jovanovich (GJ) hypothesis between finhdevelopment and income inequality
on the annual time series data covering the pdrath 1982-2012. The study makes use of
ADF, DF-GLS, KPSS and Ng-Perron unit root testheck the stationarity property of the
series. The test statistics of the unit root sugtes all the variables included in the study are
stationary in their first differences, so they &(&). The bounds test confirms that the estimated
equation and the series are co-integrated. The ARIBUIts suggest that financial development
in India does not help in the reduction of incomeduality rather it widens the gap between
poor and rich. Further economic growth has lechtodeterioration of the income inequality, as
is also true in case of inflation. Whereas tradenmgss lowers the income inequality as workers
get better job opportunities with trade liberaliaatin the economy. The results from non-linear
specification do not support the GJ hypothesisnidid. This may be due to underdeveloped
financial markets and yet to reach maturity togeigthe onset of inverted U-Shaped relationship

between financial development and income inequathitg result supports Ang (2010).

Our evidence suggests that the present financialdement hurts the poor and benefits the rich,

results in widening the gap between poor and &thwe should subscribe the policies that help
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the poor exposed to better opportunities of finangrowth. This can be done by following
financial inclusion path by (1) increase in the lbdmanch network, (2) increase in bank and
credit penetration in rural India and (3) ensuriimgncial inclusion of the poor. The availability
of banking facilities, strong bank branch networld dinancial inclusion of the poor are the
major facilitators of developmental and expansigraativities. In turn, the economic agents will
facilitate in growth, development, investment, eoyphent generation & infrastructure
development (N. Kumar, 2013). So the developmerfinaincial sector should receive proper
attention of policy makers for long run sustainedusive growth. While the main objective of
macroeconomic policy is to promote economic grow#ttain price stability, generate
employment; it is equally important to ensure th@adity of income distribution, reduction of
poverty and ensure proper implementation of thejgsl. The financial sector reforms should be
taken carefully to avoid financial instability aratisis. The financial institution should be
allowed to operate without much regulation andtmali control. Economic decisions should be

taken based on economic principle to attain ingkigirowth in India.
Notes:

M The ratio of private sector credit to GDP is uasdhe indicator of bank based financial develogmen
and the ratio of Market Capitalization to GDP issdisas a market based indicator of financial
development. The sum of these two indicators isl 'sea broad indicator of financial development
(FD) See Levine, 1992; Demirguc-Kunt and Levine99;9Khan and Senhadji, 2000; Levine, 2004;
Shahbaz et al, 2008; Shahbaz 2009).

2] Gini Coefficient is used extensively to represamtroxy for income inequality of any economy. Ang
(2010) has used it for India, Shahbaz and Islami{R@sed for Pakistan in the context of financial
development & income inequality relationship.

Bl cpiis preferred over WPI in measuring inflatian majorities of studies. There are different CiBts
industrial workers CPI, Agricultural worker CPI,darural labor CPI. For our analysis, we have used
composite index of CPI constructed by the WorldiBan

“ The study limits to the starting period as 1982482 to the non-availability of data on stock marke
capitalization prior to this period.
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5.2 Financial development, economic growth and Poxtg reduction
5.2.1 Introduction

There has been a growing emphasis from empiricaksvon the relationship between financial
development and economic growth since the early X@ntury. Financial development is
considered to be a vital component in economic fgrgBpears, 1992; King and Levine, 1993;
Jalilian and Kirkpatrick, 2002; Abu-Bader and Aba@, 2008). It is found that a well

functioning financial market contributes to econongrowth by promoting efficient credit

allocation, mobilizing savings, risk management.wdwer, this close relationship between
finance and growth does not imply that every incoohess is getting benefitted from this
economic growth. There are conflicting predicticaisout the relationship between financial
development and poverty. Some studies argue tbatirad financial system reduces risk through
diversified investment in financial intermediariewers the transaction costs of these
intermediaries through information generation amgroves capital accumulation. Additionally,

it also eliminates credit limitations on the poorcreases their participation and productive
assets; thus, leads to poverty reduction. Otheorig® suggest that there are significant
imperfections in the financial market, resultingorh asymmetric information, and then the
contribution which the financial sector makes toremmic growth is impaired (Stiglitz, 1998,

2000). Because of credit market imperfections oidy people will get the benefits of growth in

financial markets, which will lead to the unequatdbution of income and wealth (Beck et. al.
2000). To date, there has been no universal cousems the relationship between financial

development and poverty.

Despite several attempts to empirically investigdtee relationship between financial
development and economic growth, very few studeshattempted to empirically estimate the
causal link between financial development and pgveeduction (Dollar and Kraay, 2002;
Honohan, 2004; Beck, 2004; Odhiambo, 2009, 20108)2). Further, the relationship between
financial development and growth and the impactfiodncial development on poverty are
interrelated to each other because there are #seand evidences which suggest that financial
development can affect poverty by both indiredttypugh its impact on growth (Levine, 1997,
Kirkpatrick, 2002) and more directly, through exgdarg the access to financial services for the

poor (Banerjee and Newman, 1993; Aghion and Bolt@97). In addition, the majorities of the
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studies are mainly based on the estimation in ariaite setting and hence suffer from the
omission of variable bias (Odhiambo, 2010a). lag=inst this background, the present study
attempts to investigate the dynamic linkage betwé&eancial development and poverty
reduction in India in a multivariate setting by amporating income and inflation as the

intermittent variables.

In the above situation, the main objective of tmespnt study is to examine the relationship
between financial sector development and povedycton in India by using annual data from
1970-2013. The paper attempts to answer the driticeestion; whether financial sector
development in India leads to poverty reductionnot. For this purpose, the study uses two
proxies of financial development, namely broad nyosigpply to GDP ratio (M3) and domestic
credit to the private sector as a ratio of grossektic product (CREDIT). The study uses per
capita consumption as a proxy for poverty reductf®V). The current study uses Auto
Regressive Distributed Lag (ARDL) bound testing rapgh to co-integration to examine the
long-run relationship, Error Correction MechaniseCM) for testing the short-run dynamics.
The study also uses Granger’s causality test tokctiee direction of causality of the variables.
The rest of the study is structured as follows:ti®ac5.2.2 gives an overview of the empirical
studies. Section 5.2.3 provides dataset, variattes model specifications while section 5.2.4
describes the methodology. Section 5.2.5 discubsesmpirical results. Section 5.2.6 concludes

the study.

5.2.2 Literature review of the empirical studies

Recently, there have been an increasing numbernydirigal analyses on the relationship
between financial development and poverty reductinoluding several studies (Beck et al.,
2004; Honohan, 2004; Jalilian and Kirkpatrick, 20B&ck et. al., 2007; Jeanneney and Kpodar,
2008). Banerjee & Newman (1993) and Galor and Z€i6893) argued that imperfections in
financial markets create hurdles to borrow fundsrfocome-enhancing investments. As only the

rich are able to overcome these hurdles, they ttfiecinitial distribution of wealth.

From the perspective of Cross sectional stydittmmohan (2004) investigated the association
between financial depth, as measured by privawitciend the poverty ratio using cross-country

data available for more than 70 developing coustride concluded that financial depth is
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negatively associated with the headcount ratio. il&bxamining the contribution of the

financial sector development in the reduction ofgyty for the developing countries

The time series studies includBy using a sample of 26 countries, including 18 alieping
countries, Jalilian & Kirkpatrick (2001) examineletlink between financial development and
poverty. They used Bank Deposit Money Assets, aatlfdreign Assets as their measures of
financial sector development. Their empirical ressliggest that a 1 percent change in financial
development raises growth in the incomes of the podeveloping countries by almost 0.4 per
cent — a significant impacBeck et al. (2004), used data on 52 developing @extloped
countries over the period 1960-99 to assess atdetationship between financial development
and poverty reduction, found that the income offbherest 20 per cent of the population grows
faster than the average GDP per capita in countrisshigher financial development. By using
time-series data from the World Development Indicatirom 1970-2001 in Ghana, Quartey
(2005) provided two main findings. First, financgdctor development does not Granger-cause
savings mobilization while it encourages poverguetion. Second is that the effect of financial
sector development on poverty reduction is positibat insignificant because financial

intermediaries have not adequately channelled gawmthe pro-poor sectors of the economy.

Odhiambo (2009) examined the dynamic causal reiship between financial development,
economic growth and poverty reduction in South c&sfriover the period 1960-200By
employing a trivariate causality test based onraor €orrection model. The empirical results of
the Granger-causality test indicate that finandeelopment and economic growth cause an
increase in per capita consumption.

Odhiambo (2010a) while examining the inter-temparalisal relationship between financial
sector development and poverty reduction in Kengadua tri-variate causality model by
including saving rate as an intermittent varialflee study finds a distinct causal flow running
from financial development to poverty, both in @i@ort-run and in the long - run. Odhiambo
(2010b) analyzed the causal relationship betweasantial development and poverty alleviation
in Zambia from 1969 to 2006 by using ARDL methodd areported that the financial
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development seems to cause poverty reduction whgat® credit and domestic money bank

assets are used, while the reverse causality islfadnen M2/GDP is used.

The panel data studies include; De Janvry and 3eid(#2000) used a panel of 12 countries in
Latin American over the period 1970 to 1994 anckgtigated the impact of economic growth on
poverty reduction. They found that although ecorogiowth has reduced rural and urban
poverty on average, the negative impact of recasdias been stronger than the positive impact.
Jeanneney and Kpodar (2008) used panel data fdevi&oping countries from 1966 to 1999, by
applying GMM techniques to evaluate how financiavelopment helps to reduce poverty
directly and also indirectly through economic growiThe study concluded that financial
development measured by M3/GDP has a significasitige relationship with the mean income
of the poor, which is the direct effect of finaraievelopment on poverty reduction. The direct
effect is stronger than the indirect effect. Jatiland Kirkpatrick (2005) found that there exists a
positive relationship between financial sector diggment and poverty reduction, a unit of
change in financial development improves the incgrmvth prospects of the poor by almost
0.3%. The empirical findings suggested that, up threshold level of economic development,
financial sector growth contributes to poverty retthn through the growth enhancing effect.
They covered 42 countries, including 26 develo@nd 16 developed countries with time span
1960-95.

Beck et al. (2007), employed generalized-methodswaients (GMM) panel estimator for a
panel of countries over the period 1960-2005. Ttoeymd that financial development reduces
income disparity and also reduces poverty by bogstie incomes of the poor. Akhter Selim,
Yiyang Liu (2010) investigated the relationshipvbeen financial development and poverty by
using a fixed effect vector decomposition (FEVD) dab They concluded that financial
development is conducive for poverty reduction whihe instability in financial markets is
unfavorable to the poor. Jeanneney and Kpodarl{204ed a sample of developing countries
(in contrast to that of the Dollar and Kraay (20@2)Jd Beck et al. (2007)) from 1966 through
2000 by employing OLS and GMM. They argued thaaficial development is pro-poor. The
direct effect found stronger than the indirect effhrough economic growth. Poor people

benefit from the ability of the banking system txifitate transactions and provide savings
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opportunities (through the McKinnon ‘conduit eff@dbut to some extent fail to collect the
benefit from greater availability of credit. Additially, financial instability hurts the poor and

partially counteracts the benefit of financial deypenent.

Inoue and Hamori (2011) analyzed the role of fin@ndevelopment in poverty reduction in
India. The study used the unbalanced panel date?8ofndian states and union territories
covering seven time periods (1973, 1977, 1983, 19883, 1999 and 2004) by employing
GMM estimates. The study concluded that financegpening significantly reduces poverty,
controlling for international openness, inflatioste and economic growth. Besides this direct
impact, financial development can also indirectyntcibute to poverty reduction through its

impact on economic growth (World Bank, 2001b).

5.2.3 Dataset, variables and Model specification

Data and Variable identification:

In the empirical analysis, the chapter uses antmal series data for the period 1970-2013.
Poverty: The study uses per capita consumptionreipee as a proxy for poverty reduction
(LPOV) variable because consumption expenditure ngmbe poor is usually more reliably
reported and more stable than income (Ravallior§21%uartey, 2005; Odhiambo, 2009,
Odhiambo, 2010a). This measure is consistent vighWorld Bank’s definition of poverty as
“the inability to attain a minimal standard of ing” measured in terms of basic consumption
needs (World Bank, 1990).

Financial Development For financial development, two proxy variablese ansed; (1)
(LCREDIT) is defined as domestic credit to the ptevsector as a share of GDP is used as the
broad indicator of financial development (Khan &ehhadji, 2000; Levine, Loayza and Beck,
2000; Boyd et al, 2001 and Levine, 2004onohan, 2004) and (2) (LM3) is measured as the
ratio of broad money stock (M3) to nominal GDP, ethiis often called the monetization
variable of financial development (McKinnon Shat973; and King and Levine, 1993;
Odhiambo, 2008; Jeanneney and Kpodar, 2008). Wslioe real size of the financial sector of a

growing economy.
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Economic growth: The economic growth is measured by per capita @aP (LPGDP)
(Honohan, 2004, Jalilian and Kirkpatrick, 2005; Bet al, 2007).

Control variable: To capture the macroeconomic stability, India’s\€amer price index is used
as a proxy variable (INF) because the high rateinffation is considered to have a
disproportionately negative impact on the poor beeahe poor have relatively limited access to
financial instruments that hedge against inflal@omer and Romer, 1998; Easterly and Fischer,
2001). All the variables are taken in their natloglarithm.

The data used has been obtained from differentcesuincluding Handbook of Statistics on
Indian Economy published by the Reserve Bank ofalmdational Sample Survey Organization
(NSSO) and a database of the World Bank.

Model Specification
The used model equation is given below:

LPOV = F (LFD, LPGDP, LINF) . (1)

Where, LPOV is per capita consumption expenditigeagroxy for poverty reduction, LFD
represents financial development variable, LPGDRhé&s per capita gross domestic product
(PGDP), LINF is a consumer price Index and L implieat the variables have been transformed

in natural logs.

We have made two models to estimate the effectir@ntial development on per capita
expenditure, they are given below. In model A an@lBthe variables are same except the proxy
variable of financial development. In model A, datie credit to the private sector as a share of
GDP (CREDIT) is used as a proxy for financial depehent and in model B, it is replaced with
the ratio of broad money to GDP (LM3).

Model A: LPOV = f (LCREDIT, IlBDP, LINF)
Model B: LPOV =f (LM3, LPGDP, LINF)
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5.2.4 Methodology

Co-integration with ARDL

In this study, the recently developed ARDL-boundstihg approach is used to examine the
long-run co-integration relationship between eaxies of financial development and poverty
reduction variable. The ARDL modelling approach veainally developed by Pesaran and
Shin (1995, 1999), Pesaran, et al. (1996), andr&esand Pesaran (1997); later extended by
Pesaran et al. (2001). This method is employedlse of the superiority of the ARDL
approach on other co-integration techniques (Asudised earlier in Chapter 3.1). In this paper
the ARDL approach to co-integration estimates tilewing unrestricted error correction model

(UECM) regression

ALPOV, = 8,T + 8,(LCREDIT),_; + 85LPGDP,_; + 8,LCPl,_1 + ¥}_, a; ALPOV,_; +
Yo Bi A(LCREDIT),_; + XL, uy ALPGDP,_; + ¥}, 6; ALCPI,_; + &
. (1)

A(LCREDIT),; = 8,T + 8,LPOV,_y + 8§5LPGDP,_; + 8,LCPl,_1 + ¥}, a; A(LCREDIT),_; +
Y BiALPOV, ;+ Y1  u; ALPGDP,_;+ Y 0; ALCPI,_; + & . (2)

ALPOV, = 8;T + 8,L(M3);_1 + 85LPGDP,_y + 8,LCPl,_1 + Y]_ a; APOV,_; +
Nl BiALM3/GDP,_; + Y] u; ALPGDP,_; + ¥, 6; ALCPI,_; + & ... 3

ALM3, =
8,T + 8,POV,_y + 83LPGDP;_y + 8,LCPl,_; + Y1 a; ALM3,_;+ XL, B; APOV,_; +
Yl ui ALPGDP,_;+ Y1 0, ALCPI,_; + & (4)

Where the series are as defined earlier and Tis trend and L implies that the variables have
been transformed in natural logs. The first parthef equation (3-6) with,, 55, andé, refer to

the long run coefficients and the second part witfi, i, o refers to the short run coefficients.
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The null hypothesis of no co-integratibhy: 6,= 63 = 3, = 0 and the alternative hypothesis

H;:6, # 63 # 6, # 0 implies co-integration among the series (equatiak).

The first step in the ARDL test is to estimate agum(1-4) by OLS in order to test for existence
of a long run relationship among variables by catidg an F-test (Wald test). Then in the
second step, once the co-integration is establishedonditional ARDL long run model for
LPOV, can be estimated. This involves selection of ttders of ARDL (q41, 92, g3) models
using AIC. The third and final step involves estiima of short run dynamics. For short run

behavior of the variables, we use error correctiersion of the ARDL model as follows:

ALPOV, = u+ Y] a; ALPOV,_; + %11, B; A(LCREDIT),_; + X.{?, 6; ALCPI,_; +
2 0; ALCPl,_; + ¥}, i ALPGDP,_; + $ECM,_; + & ....(5)

ALPOV, =
p+Xl, a ALPOV,; + 31 Bi ALM3,_; + X2 6; ALCPl,_; + ¥, 0; ALCPI,_; +
Yo ui ALPGDP,_; + $ECM,_y +¢ L (6)

Where , 3,6,u,0 are short run dynamic coefficient to equilibriunmdag is the speed
adjustment coefficient. To ascertain the goodndsfit of the ARDL model, diagnostic and
stability tests are conducted. The stability testanducted by employing the cumulative sum of
recursive residuals (CUSUM) and the cumulative samsquares of recursive residuals
(CUSUMSQ).

Granger non-causality Test:

To complement the above, we have also carried sah@&r non-causality test developed by
Toda and Yamamoto (1995) which is valid regardt#sghether series is | (0), | (1) or I (2), non
co-integrated or co-integrated of any arbitraryesrdHence, to estimate the causality between
two proxies of financial development and povertguetion, the study uses following models.
(Odhiambo, 2009).
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Model A- Domestic credit to the private sector (R} and Poverty Reduction
ALPOV, = ay + X1, ay;ALPOV,_; + Y™, ap;A(LCREDIT),_; + ECM,_; + p; e ()

ALCREDIT, = ag + ¥, ay;A(LCREDIT),_; + ¥, ay;ALPOV,_; + ECM,_; + y;

..... (8)
Model B- Monetization variable (% GDP) and PoveRgduction
ALPOV; = ay + X7 a;ALPOV,_; + 37y ay;ALM3;_; + ECM;_{ + u, ... 9
ALM?’/GDPL- = Qo + Z?:l aliALM?)t_i + 2?21 aziALPOVt_i + ECMt—l + He e (10)

Where: ECM¢.; = lagged error-correction term obtained from the ARDadel estimation.

Although the existence of a long run relationshéween the proxies of financial development,
economic growth, inflation and poverty suggests thare must be granger causality in at least
one direction, it does not indicate the directidnt@emporal causality between the financial

development and poverty variables. The directiornthaf causality in this case can only be
determined by F statistics and lagged error cdmecterm. While the t-statistics on the

coefficient of the lagged error correction termresents a long run causal relationship, the F-
statistics for the explanatory variable represéimésshort run causal effects. (Odhiambo, 2009;
Narayan and Smyth, 2006). It should, however, edthat even though the error correction
term has been incorporated in all the equation0)7-dnly equation where the null hypothesis of

no co-integration is rejected will be estimatedwanh error correction term.

5. 2.5 Empirical Results

Before we conduct tests for co-integration, we h&wvenake sure that the variables under
consideration are not integrated at an order highan one. Thus, to test the integration
properties of the series, we have used Ng-Perranromt test. The results of the stationarity
tests are presented in Table 5.2.1. The resulte shat all the variables are non-stationary at

levels. The next step is to difference the varigldace in order to perform stationary tests on
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differenced variables. The results show that aftéerencing the variables once, all the variables
were confirmed to be stationary. It is, therefawerth concluding that all the variables used in
this study are integrated of order one i.e. diffieee stationary | (1). In addition, it is also
important to ascertain that the optimal lag ordethe underlying equation (1) to (4) is chosen
appropriately so that the error terms of the eguatiare not serially correlated. Consequently,
the lag order should be high enough so that theditonal ECM is not subject to over
parameterization problems (Narayan, 2005; Pesab@t)2 In this paper we have used Akaike
Information Criterion (AIC) to select the optimalg order and we have also carried out several
misspecification tests, including tests of autoelation, normality and heteroscedasticity to
ensure that the classical regression assumptiors meeg violated. The results of these tests are

presented in Table — 5.2.2.

Table 5.2.1: Unit root test: Ng-Perron Test (With Trend and Intercept)

MZa MZt MSB MPT
LPOV 0.60054 0.32441 0.54019 72.3082
LCREDIT -2.74149 -1.15357 0.42078 32.6822
LM3 -12.1769 -2.44117 0.20048 7.62511
LPGDP -0.23984 -0.12655 0.52764 63.0102
LCPI -14.2874 -2.66378 0.18644 6.43029
ALPOV -19.4896 -3.06623 0.15733 5.00927
ALCREDIT -19.8231 -3.14709 0.15876 4.60405
ALM3 -17.9374 -2.98984 0.16668 5.11006
ALPGDP -19.8374 -3.06851 0.15468 5.07842
ALCPI -35.8634 -4.23395 0.11806 2.54437

NoteA denotes the first difference of the series.

Table 5.2.2: Lag Selection Criteria

Lags AIC LM ARCH Test Jarque Bera Ramsey's RESET
2 -11.6634 1.5961 (0.146) 0.2541 (0.782) 0.4958@).7 1.7434 (0.195)
3 -11.5735 0.9584 (0.432) 0.5814 (0.627) 0.2747/D.8 1.3954 (0.229)
4 -11.5464 0.9400 (0.455) 0.6712 (0.650) 0.3712D.8 0.9761 (0.704)

Note: Values in the parentheses are probabilityesl

Having established that the series are | (1) atett®l the optimum lag length, the next step is

to employ the ARDL approach to co-integration idarto determine the long run relationship
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among the variables. By applying, the procedur@li$ regression for the first difference part of
the equation (1) to (4) and then test for the jeighificance of the parameters of the lagged level
variables when added to the first regression. Taafistics tests the joint Null hypothesis that
the coefficients of lagged level variables in tlhygiaion (1) to (4) are zero. Table 5.2.3, reports

the result of the calculated F-Statistics for lafl €stimated equations.

Table 5.2.3: ARDL bounds testing procedure, testsf¢éong run procedure

. Lags
Test Equation > 3 7
F (LPOVI LCREDIT, LPGDP, LCPI) 4.905* 3.651 2.542
F (LCREDIT LPOV, LPGDP, LCPI) 0.621 1.510 Q47
F (LPOV| LM3, LPGDP, LCPI) 4.802* 3.090 2.604
F (LM3| LPOV, LPGDP, LCPI) 1.668 1.464 3.225

Note: *, ** and *** indicate significant at 10, &nd 1 percent level of significance, respectively.

When the poverty reduction variable was the dependariable (equation 1 and 3), the

calculated F-statistics were 4.905 and 4.802 résede. Thus the calculated F-statistics turns
out to be higher than the upper-bound critical gadtithe 5 percent level for both the equations.
This suggests that there is a co-integrating thatioaship between poverty reduction, financial

development, economic growth and inflation. Thailtsssuggest that the null hypothesis of no-
co-integration cannot be rejected for equatiora() (4).

Since our result of bound test supported the exgst®f co-integration of equation with poverty
reduction as the dependent variable, we estimdtedldng run coefficients for those two
specifications in this study (equationl: Model Adaquation 3: Model B). Table — 5 shows a
positive and statistically significant relationshigtween credit to GDP ratio and poverty
reduction and 1 percent rise in credit to GDP re¢uces the poverty by 10 percent. Further, it
can be seen from Table — 5.2.4, in addition tdfittencial development indicator, a positive and
significant relationship is also found between exnit growth and poverty reduction for both
the models. In contrast, inflation is negativelyl atatically related to poverty reduction. There
are evidences that financial development leadsaoangrowth in India which in turn reduces
poverty (Ahmed and Ansari, 1998; Kamat and Kam@@72. Price instability reduces per capita
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consumption expenditure, hence increases povette doefficient of CPI is negative and
statistically significant in both the models (a4

Table 5.2.4: Long Run estimates, dependent variable LPOV

(Model A) (Model B)
LCREDIT 0.1083* (2.2825)
LM3 0.1150 (2.1170)
LPGDP 0.9475** (19.1520) 0.9821**  (11.7636)
LCPI -0.1282* (-1.6335) -0.2713* (-16
TREND 0.00251  (0.3829) 0.01341 (1220

Robustness I ndicators

R* 0.99937 R? 0.99930
Adjusted R 0.99921 Adjusted R 0.9991
F Statistics 6516.1 [@PO F Statistics 5876.0 [0.p00
D.W. Stat 2.3806 D.W. Stat 2.3492
Serial Correlation, F =1.9450 [0.173] Serial Correlation, F =1.6250 [0.212]
Heteroscedasticity, F=.51065 [0.479] Heteroscedasticity, F=1.6352 [0.208]
Ramsey Test F=.064843 [0.801] Ramsey Test F=1.3692 [0.251]

Note: Figures in parentheses (#) and [#] are esuntvalues and p-values respectively. *, ** arft] *
indicate significant at 10, 5 and 1 percent lefdignificance, respectively.

Table 5.2.5: Error Correction representation for the selected ARDL Model, dependent
variable is ALPOV

ARDL (2, 2, 2, 0)

Regressor

Equation 5 (Model A) Equation 6 (Model B)
ALCREDIT -0.0555 (-1.6232) -
ALM3 - 0.02278 (0.9775)
ALPGDP 0.7042*+*  (0.0000) 0.7034***  (10.012)
ALCPI -0.0385* (-1.8210) -0.0537*** (-2.950)
ATREND 0.7567E-3  (0.4225) 0.0026**  (2.0047)
ECM:.1 -0.3007**  (-2.9456) -0.1980** (-2.1885)

Robustness I ndicators

R 0.89697 R 0.8857
Adjusted B 0.87199 Adjusted B 0.85806
D.W. Stat 2.3806 D.W. Stat 2.3492
SE regression 0.010044 SE regression 0.0105
RSS 0.00332 RSS 0.0036
F-stat. 57.4576 [ 0.000] F-stat. 51.1690 [0.000]

Note: Figures in parentheses (#) and [#] are e&tuntvalues and p-values respectively. *, ** arid *
indicate significant at 10, 5 and 1 percent le¥dignificance, respectively.
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The short-run relationship of the impact of finahcdevelopment on poverty reduction is
presented in Table — 5.2.5. As can be seen fronattie, financial development indicators have
an insignificant impact on the poverty reductiortha short run. However, economic growth had
a significant and positive impact on the poverggueion in short-run also. This implies that, the
indirect channel is stronger than the direct cheah&nancial development in poverty reduction
in Indian economy. The coefficient on the laggedorecorrection terms (-0.19 and -0.30)
suggests that once shocked, convergence to edquntibis relatively rapid. The coefficient

implies that a deviation from the equilibrium lealpoverty reduction in the current period will

be corrected by 20 to 30 percent in the next pednd it takes 4 to 5 years to resort to

equilibrium.

It is found that there is a long run relationshgivizeen [poverty, credit, economic growth and
inflation] and [poverty, M3, economic growth andlation] in model A and model B, the next
step is to test for the causality between the béegby incorporating the lagged error-correction
term into equation 7 to 10 respectively. The catysah this case is examined through the
significance of the coefficient of the lagged efcorrection term and joint significance of the
lagged differences of the explanatory variableagiihe Wald test. The results of these causality

tests are reported in Table — 5.2.6.

Table 5.2.6: Granger non Causality test

Dependent Variabl Casual Flo F- Statistic t- Test on
ECM

Model (A)- Poverty Reduction and Domestic Credit to private sector

Poverty Reduction (LPO'  Credt (LCREDIT) — Poverty reductiol  3.5347** -2.946**
(LPOV)

Credit (LCREDIT Powerty reduction (LPOVJ)— Credit 2.317¢ -
(LCREDIT)

Model (B)- Poverty Reduction and Monetization variable

Poverty Reduction (LPO'  Monetization variableLM3) —» Poverty 7.9091° -2.188**
Reduction (LPOV)

Monetization variable (LM Poverty Reduction (LPOV)}— 1.205: -

Monetization variable (LM3)

Note: * ** and *** indicate significant at 1, 5ral 10 percent level of significance, respectively.
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The empirical results are reported in Table — 5.20@y show that there is a significant
unidirectional causality running from financial @epment to poverty reduction and is not
sensitive to the proxy used to measure financialeld@ment. The result applies equally
irrespective of whether the causal relationshigested in the short run or in the long run
dynamics. The short-run and long-run unidirectiocalisality from financial development to
poverty reduction in Model A and Model B is supgarby F-statistics and the coefficient of the
lagged error correction term in, which are statadty significant.

It is not practical to forecast unrestricted VAR time short term, which is over identifying,
though, the aware of prediction errors is essemtiatlarify the interrelation among variables
included in the model. Variance Decomposition ispkayed for this purpose to divide each
variable fluctuated share to react to the shockryito variables, pattern, for this reason we can
measure a variable share on other variables chaages time. The results of Variance
Decomposition are illustrated in Figure 1, and thble form is presented in table 8. It is

specifically mentioned in the results of VariancecBmposition related to LPOV variables.

Based on Table 5.2.7 the LPOV explanatory has asa@ over the time through financial
variable, i.e. LCREDIT as the second year, 0.11@%overty reduction variable changes are
explained by LCREDIT and this is increased to 29864n the fifth year and in the long run in
the tenth, this impact is increased to 3.6373%.talkle the case of another financial variable
LM3, the LPOV explanatory is 12.3905% of povertguetion variable changes are explained
by in the tenth period. Thus, LM3 variables plag thost important role to define human capital

variable in Indian economy.

Table 5.2.7: Variance Decomposition of LPOV

Period S.E. LPOV LCREDIT LM3 LPGDP LINF
1 0.020987 100.0000 0.000000 0.000000 0.0m000  0.000000
2 0.036901 84.76234 0.117551 14.41140 0.17467 0.534044
3 0.050517 86.13967 2.460419 10.46226 0.46390 0.473750
4 0.067083 83.54135 2.246910 11.63512 0.9B648 1.640140
5 0.080428 81.41002 2.764942 12.42485 1.00748 2.392714
6 0.093719 80.82963 2.934416 12.24152 1.3D995 2.684478
7 0.106138 79.76997 3.011089 12.77882 1.44533 2.994781
8 0.116851 79.52324 3.205539 12.59959 1.56594 3.105689
9 0.127064 79.21462 3.382918 12.51602 1.6A886 3.237574
10 0.136363 78.90502 3.637373 12.39057 18890 3.377931
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Percent LPOV variance due to LPOV

Figure 5.2.1: Variance Decoposition+2SE

Variance Decomposition + 2 S.E.
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Stability test
To check the stability, the cumulative sum of rsote residuals (CUSUM) and the cumulative

sum of squares of recursive residuals (CUSUMSQ3 teoposed by Brown et al. (1975) have

been applied. The results (figure 5.2.2, 5.2.3gssgparameter consistency under both tests as

1723 4 56 7 8 812

the plots are within the critical bounds of 5 petdevel of significance.

1723 4 56 7 8 91
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Figure 5.2.2: Stability Test of Model A

Plot of Cumulative Sum of Recursive Plot of Cumulative Sum of Squares
Residuals of Recursive Residuals
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Figure 5.2.3: Stability Test of Model B

Plot of Cumulative Sum of Recursive Plot of Cumulative Sum of Squares
Residuals of Recursive Residuals

_U_E } + + i i i I 1 1
1971 1976 1981 1986 1991 1996 2001 2006 20M 2012
The straight lines represent critical bounds at 5% significance level
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5.2.6 Summary and Conclusions

In this paper an attempt is made to test the lamgand causal relationship between financial
development and poverty reduction in India for pleeiod 1970 — 2012. The present study uses
ADF, DF-GLS, KPSS and Ng-Perron test to check tiatiamarity properties of the variable,
ARDL bound testing approach to co-integration t&t teng-run co-integrating relationship and
Granger causality test is used to test causalite Jtudy uses two proxy variables of financial
development, (1) CREDIT; domestic credit to thesgie sector (% GDP) and (2) monetization
variable (M3), against per capita consumption,axyifor poverty reduction. The study attempts
to answer one critical question; does financialaliegment lead to poverty reduction in India? In
other words, do the benefits that resulted froraritial sector development in India trickle down

to the poor directly or indirectly?
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The empirical results of the study confirmed a long co-integrating relationship with causality
running from financial development and economicwglo to poverty reduction without

feedback. There is a positive and unidirectionabedity running from financial development to
poverty reduction. The results apply irrespectivenbether the causality is estimated in the
short-run or in the long-run. This implies that pay in India can be reduced by financial
inclusion and financial accessibility to the poBor a fast growing economy with respect to

financial sector development this may have farmeagimplication towards inclusive growth.

Notes

[1]The procedure is adopted for three reasonstlfithe bounds test is simple as opposed to athdtivariate co-
integration technique such as Johansen and Jug289§), it allows co-integrating relationship te estimated by
OLS once the lag order is selected. Secondly, thend test procedure does not require the pre testinthe
variables included in the model for unit root. Thegpproaches require that all the variables tontegiated of the
same order (I (1)). Thirdly, the test is relativatpre efficient in small sample data sizes asesctise of this study.
Fourth the error correction method integrates ttwtsrun dynamics with long-run equilibrium witholatsing long-
run information.

[2] The Engle-Granger (1987), Johansen (1992) ahdriksen-Juselius (1990) co-integration approadwsre that
variables should be integrated at a unique leveitefyration.
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5.3 Financial development, economic growth and hunmedevelopment
5.3.1 Introduction

The relationship between financial development andnomic growth has received emphasis
from numerous empirical and theoretical academidka/gince the 19th century. Some of them
suggest that financial development is an esseatidlsignificant element for economic growth
and a well developed financial system has a peasitmpact on economic performance by
enhancing intermediation (Levine, 1997; McKinno®73; Schumpeter, 1911; Shaw, 1973,
Singh, 2007). Since the emergence of the endogegrawgh theorists in the early 1990s, the
link between Human Capital (HC) and growth has dieen widely acknowledged in the
literature. Evidences suggest that economic graamhances human development in the long
run. Researchers agreed that financial developimsesm essential element in economic growth
and a well developed financial development hassitige impact on economic performance by
enhancing intermediation efficiency through reduteshsaction and monitoring costs (Khalid
Zaman et al). The relationship between economievtfrand human development suggest that
nation may enter either into a virtuous cycle ofhhigrowth and high growth of human

development or a vicious cycle of low growth and louman development (Ranis, 2004).

The study is organized in the following manner. iAtroduction has been discussed in section
5.3.1 above. Section 5.3.2 reviews the empiricadliss. Section 5.3.3 presents data, variable
description and model specification. Section 5@Bavides the methodology used in this chapter

while the empirical results are presented in sadii@.5. Section 5.3.6 concludes the study.

5.3.2 Literature review of the empirical studies

Since the revolutionary contributions of Schumpe{#911), Robinson (1952), Goldsmith

(1969), McKinnon (1973), and Shaw (1973) on thatrehship between Economic Growth and
Financial Development has remained an importanieissf debate among researchers and

policymakers.

The relationship between economic development amdahn development has frequently been
considered in both empirical and theoretical stsidiEhere have been some other efforts in

establishing relationships between human capitdl esonomic growth Benhabib and Spiegel
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(1994), Mankiw et al. (1992), Romer (1990), Rartigle (2000), Ranis (2004). Ramirez et al.
(1998) examined the links between economic growith lBuman development in Sub-Saharan
countries for the time period 1970-1992. The reseported that there exists a strong positive
relationship in both directions (from human devetemt to economic growth and vice versa)
and that public expenditures on social services fanthle education are especially important
links determining the strength of the relationshiptween economic growth and human
development. Pradhan and Abraham (2002) exploreddle of human development policy on

the economic growth of Indian states for the ped®80-97. The findings suggest that human
development position of the states is strongly meteed by the human development policy
pursued in Indian states. Chi (2008) concludedttimathuman capital indirectly had an immense
impact on economic growth in China through investian physical capital. Zhang and Zhuang
(2011) examined the effect of the combination afman capital on economic growth in thirty

one Chinese States over the period 1997-2009 byguSieneralized Methods of Moments

(GMM) and considered. The results indicated thghér education was more effective than the

primary and the secondary education on economietgrin China.

The studies of De Gregorio (1992), Pagano (1998)dpegorio (1996), Outrivelle (1999) and
Evans et a.l (2002) Papagni (2006); which emphasizethe role of human capital in financial
development. De Gregorio (1992) suggested that hurapital accumulation raises saving rate
in the long-run but in the case of short run itéosvthe productivity of investment. The low level
of human capital reduces overall savings in theneoty and increases domestic credit to the
private sector to cater for education matters. €ite (1999) examined the relationship
between the level of financial development and secionomic variables reflecting different
levels of development of human capital for 57 depilg countries. He concluded that that both
human capital and socio-political stability are omant factors in explaining financial
development. Evans et al (2002) found a positilegicsmship between money and human capital
and also provides evidence for complementary betwe&eaancial Development and Human
capital. The study also concluded that a develofiedncial system is an essential
accompaniment to human resources in the growthepsocKuri (2011) investigated the
association between the process of financial in@tuand the level of human development in the

context of different states of India. The studydaded that the level of human development and
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financial inclusion are positively correlated whishates that having a high level of human
development are also the states with a relativigliy level of financial inclusion.

Kendal (2012) investigated the relationship betweanking sector development, human capital
and economic growth in states of India. The stughported that a decline in the ratio of credit to
net domestic product from 75% to 25% precedingraaveerage of 4% decrease in growth rate.
Hakeem (2012) studied the link between human dapitd financial development in South
Africa for the period of 1965-2005. The study fouthét there is a weak relationship between
financial development and all the proxies of hurnapital used, except life expectancy at birth
and secondary school enrollment.

Zaman et al. (2012) examined the impact of findniidicators on human development in
Pakistan by using annual data over the period 2®4% for PakistanThe results indicated that
different financial indicators played an importaoke on increasing human capital, and financial
development indicators had a balanced long termsaificant relation with human capital in
Pakistan except market capitalization. The resfligariance Decomposition suggest that broad,
money supply (M2) had the biggest share in chaimghaman capital measures in Pakistan. Nik
et al (2013) explored the relationship betweenrioma development and human capital in Iran
over the period 1977-2010 by employing a VectorcARegression model. The empirical results
of the study indicate that the cash flow has a tegaffect on human capital, which is also
responsible for an increase in inflation. It iscafeund that due to the lack of the best financial
resource allocation, the facilities provided by Haking system have negative effect on human
capital.

5.3.3 Dataset, variables and Model specification

Data and Variable identification:

The annual time series data is employed for theaimdconomy for the period 1980-2013.
Economic growth: Economic growth is measured bydaeita Gross Domestic Product at factor
cost (PGDP) (base year 2005=100).

Financial development: To measure financial develenmt, three proxy variables are used in this
study: (1) the ratio of domestic credit to the ptév sector to GDPB! (LCREDIT) (Kar et al.
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2011; Colombage 2009; Khan and Senhadji 2003; Zaataal. 2012) (2) Domestic credit

provided by the banking sector as a share of GCBRJL(Nik, 2013). (3) The ratio of broad

money supply as percentage of GDP (LM3). This iatdicis the most efficient and the oldest
indicators applied in financial development. (Biteurt, 2012; Odhaimbo, 2009; Kar et al.,
2011; Zaman et al. 2012).

Human development: Human development infeXLHDI) is used as a proxy for human

development. It is calculated as per the UNDP’sida for HDI calculation.

All the variables in the data set are first transfed into the natural logarithm for

standardization and equalization of the variables.

The data have been taken from different sourcejding various series of the Reserve Bank of
India reports; International Financial StatistitiSS) Yearbooks published by the International
Monetary Fund, World Bank Statistical Yearbooks &iMDP reports.

Model Specification
The used model equation is given below:

LHDI = F (LFD, LPGDP) e (D)

Where, LHDI denotes the human development indeXD ltEpresents financial development
variable and LPGDP is the per capita gross domgstiduct (PGDP) and L implies that the

variables have been transformed in natural logs.

Model (A): LHDI= F (LCREDIT, LPGDP)
Model (B): LHDI= F (LBR, LPGDP)
Model (C): LHDI= F (LM3, LPGDP)

We have made three models, model (A), model (B)randel (C). In model A, B and C, all the
variables are same except the proxy variable @nftral development. In model A, proxy of
financial development is the ratio of domestic drea the private sector to GDP (LCREDIT)

whereas in model (B) it is replaced by the domestadit provided by the banking sector as a
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share of GDP (LBR) and in model (C), the ratio afddl money supply as percentage of GDP
(LM3) is used as proxy variable for financial dey@hent.

5.3.4 Methodology

HDI calculation

Methodology used in the calculation of HDI at nat@iblevel is not same for over the years. The
methodology is same for HDI 1981, HDI 1991 and 2D01. It has been changed in HDI 2011.
The calculation of HDI in 2011 differs from that the National Human Development Report
(NHDR) 2001 and that in the global HDR 20Ihue to this reason, we cannot compare the HDI
values and ranks for states across the two NHDRSs.

Table 5.3.1:Comparison between Indicators in NHDR

Comparison between NHDR 2001 India HDR 2011 Global HDR 2010

Indicators inNHDR

Health Life expectancy at  Life expectancy at  Life expectancy at
age 1 birth birth
Infant mortality rate

Education Literacy rate (7 yearsLiteracy rate (7 years Mean years of
and above) Intensity and above) Adjusted schooling
of formal education mean years of Expected years of

schooling schooling

Income Inequality adjusted Inequality adjusted  Gross National
per capita real per capita real Income per capita
consumption consumption (US$)
expenditure expenditure

Source: NHDR (2011)

In NHDR (2011), The Health Index and Education hdkffer from the indicators used in

NHDR (2001). The Health includes life expectancyiath, which indicates a long and healthy
life and is the most comprehensive indicator ofgstete of health of the population. Along with
good health a person should be educated enougthtmee his/her capabilities and skills to earn
and be aware. To construct the Education Indextwlmeindicators used are ‘adjusted mean
years of schooling’ and ‘literacy rate for popubati 7 years and above’. India Human
Development Report 2011 has used life expectanbyrthatinstead of life expectancy at age one

and Infant Mortality Rate (IMR) for constructingettHealth Index. Life expectancy at age one
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abstracts out the impact of IMR from life expectarat birth. In addition, the correlation
between life expectancy at birth and at age oras isigh as 0.98. Therefore, in this Report life
expectancy at birth, for which more recent dataenarailable, was used in the construction of
health index. Also, since the National Council afuEational Research and Training (NCERT)
School Educational Survey’s latest round was ndatilable, mean years of schooling using
National Sample Survey (NSS) data for 2007-08 (wipimvides data on level of education—
primary, secondary, and so on rather than class-tlasa as provided by NCERT) has been used

for calculating the Education Index for both pesod

In the present study, we have used the specificati¢iDI provided by NHRD (2001) due to the

availability of data of older years.

Calculation of HDI (NHDR 2001)

HDI= 1/3 * Zi(Xi)

Where HDI is for the'] State, i goes from 1 to 3; and

Xi = (X = Xi*) 1 (Xi*= X i)

Where " indicator; Xi** and Xi* are the scaling maximum @minimum norms, such that:
X1: Inflation and inequality adjusted per capitasomption expenditure

X2: Composite indicator on educational attainment

X3: Composite indicator on health attainment

X2 =[(el *0.35) + (e2 * 0.65)]
Where el is literacy rate for the age group 7 yeauws above and e2 is adjusted intensity of

formal education.

X3 =[(h1 * 0.65) + (h2 * 0.35)]

Where h1l is life expectancy at age one, and h2eisnfant mortality rate.

(Source: NHDR, 2001)
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Co-integration with ARDL

To empirically analyze the long run relationship afynamic interaction of economic growth
with financial development and controlled variablde model has been estimated by the auto
regressive lag (ARDL) co-integration procedure digved by Pesaran et al. (2001) because the
superiorty of the ARDL technique over other co-gntgion approaches (As discussed in chapter
3.1). The unrestricted error correction model (UBGW ARDL model is used to examine the

long run & the short run relationship takes théoiwing form.

ALHDI, = 8y + 8, + 8,LFD;_; + 85LPGDP,_1 + X1, a; ALHDI,_; + ¥.]_, Bi ALFD,_; +
Y ui ALPGDP,_;+¢& 2)

Where the series is as defined earlier and T ie tiiend and L implies that the variables have
been transformed in natural logs. The first parthef equation (1) with, andé; refer to the
long run coefficients and the second part witl andu refer to the short run coefficients. The
null hypothesis of no cO-integratidh,: 6,= d; = 0 and the alternative hypothesls: 6, # 65 #

0 implies co-integration among the series (equaijon

ARDL bound Test procedure

The first step in the ARDL test is to estimate #ggiation (2) by OLS in order to test for the
existence of a long run relationship among vargldy conducting an F-test for the joint
significance of the coefficients of the lagged lsvef variables i.eH, (null hypothesis) as
againstH, (alternative hypothesis) as stated earlier. Ins#ond step, once the co-integration is

established the conditional ARDL long run modelE&DI, can be estimated as:
ALHDI, = ag + X1, 6, LHDI, ; + %] 8, LFD,_; + Y1 85 LPGDP,_;+¢ ... (3)

This involves selecting the orders of ARDL g, q», 93, 9. ) models using SIC. The third and
final step, we obtain the short run dynamic paransdby estimating an error correction model

with the long run estimates. This is specified ael®Ww:

ALHDI, = p+ Y1 a; ALHDI,_; + %1% B ALFD,_; + 32, w; ALPGDP,_; + $ECM,_; + &,
.. (4)
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Whereq, 5, g, w are short run dynamic coefficient to equilibriumda is the speed adjustment

coefficient.

Granger non-causality Test:

To complement the above, we have also carried oah@&r non-causality test developed by
Toda and Yamamoto (1995) which is valid regardt#sshether series is | (0), | (1) or I (2), non
co-integrated or co-integrated of any arbitraryesrdHence, to estimate the causality between

two proxies of financial development and human tgweent, the study uses following models.

Model A- Human development and Domestic creditégorivate sector (% GDP)
ALHDI, = ag + ¥, ay;ALHDI,_; + Y™, ay;ALCREDIT,_; + ECM_; + 11, .... (5)

ALCREDIT, = ag + ¥, ay;ALCREDIT,_; + ¥, ay,ALHDI,_; + ECM_; + 11, ... (6)

Model B- Human development and Domestic Creditideal’by banking sector
ALHDI, = ag + Y™, aj;ALHDI,_; + Y™, ap;ALBR,_; + ECM,_; + i, e (7)

ALBR, = ay + Y™, a;;ALCREDIT,_; + Y™, ay;ALHDI,_; + ECM,_; + u, ... (8)
Model C- Human development and Monetization vaeigbb GDP)

ALHDI, = ag + Y™, aj;ALHDI,_; + ¥, ap;ALM3_; + ECM,_; + i, e (9)
ALM3, = ag + Y™, a;,ALM3,_; + Y™, ap;ALPOV,_; + ECM,_; + pi; ... (10)

Where: ECM¢.; = lagged error-correction term obtained from the ARBDadel estimation.

5.3.5 Empirical Results

Stationarity test and Lag length selection beforeaintegration

The time series data frequently show the propeirtyom-stationarity in levels and the resulted
estimates usually provide spurious results. Acemigi the first step in any time series empirical
analysis was to test for the stationarity propsrié the variables to remove the problem of

160



inaccurate estimates. The other important step twasheck the order of integration of each
variable in a data series in the model to establiséther the data under hand suffer unit root and
how many times it needed to be differenced to gationarity.

Thus, before we conduct tests for co-integratioa,have to make sure that the variables under
consideration are not integrated at an order higiem one. In this study, we have used ADF,
DF-GLS, KPSS and Ng-Perron unit root test to chtbekstationarity properties of the variables.
The results of the stationarity tests are presemtdable 5.3.2 and 5.3.3. The results show that
all the variables are non-stationary at levels. fégt step is to difference the variables once in
order to perform stationary tests on differencetiades. The results show that after differencing
the variables once, all the variables were confine be stationary. It is, therefore, worth
concluding that all the variables used in this gtade integrated of order one i.e. difference
stationary | (1). In addition, it is also importatat ascertain that the optimal lag order of the
model (A) to (C) is chosen appropriately so that ¢énror terms of the equations are not serially
correlated. Consequently, the lag order shouldigfe énough so that the conditional ECM is not

subject to over parameterization problems (Narag@05; Pesaran 2001). The results of these
tests are presented in Table — 5.3.4.

Table 5.3.2: Stationarity Test of Variables (With Trend and Intercept)
ADF DF-GLS KPSS Stationarity Status

LHDI -1.2663  -1.4178 0.1761

ALHDI -5.2961  -4.8540 0.0948 1 (1)
LCREDIT 0.6840  -0.8984 0.1718

ALCREDIT -2.4800 -2.4636 0.1127 1 (1)
LBR -0.0789  0.544051 0.6411

ALBR -2.4360  -2.3588 0.1386 1 (1)
LM3 -1.7478  -1.8128  -2.7583

ALM3 -2.6235  -2.7583  0.10463 1 (1)
LPGDP 2.2805  -1.0908  0.7228

ALPGDP -3.9109  -3.9799 0.4757 1 (1)

Source: Author’s own Calcidatby using E-views 7.0

A denotes the first difference of the serlegnplies that the variables have been
transformed in natural logs.
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Table 5.3.3: Unit root test: Ng-Perron Test

Variables With constant and trend With constant

MZa MZt MSB MPT MZa MZt MSB MPT
LHDI -6.1447  -1.706%  0.277° 14.789t 1.692¢ 1.561 0.922: 8.024(
LCREDIT -1.465¢  -0.755. 0.515: 51.499! 1.963¢ 1.762¢ 0.897° 67.761t
LBR -2.168¢  -0.922¢  0.425: 36.009( 1.462: 0.766: 0.524: 25.700(
LM3 -6.873¢ -1.852¢ 0.269¢ 13.258! 0.571: 0.362: 0.634: 29.61¢
LPGDF -3.162: -1.079¢  0.341: 24.937( 0.718: 0.380: 0.529¢ 23.260¢
ALHDI -14.35¢  -2.656:  0.184¢ 6.4792'! -14.397: -2.652. 0.1842. 1.817:
ALCREDIT -6.733¢ -1.830( 0.2717 13.535¢ -6.202: -1.761( 0.283¢ 3.950:
ALBR -6.451¢  -1.794: 0.278. 14.124. -6.282¢ -1.771: 0.281¢ 3.903:
ALM3 -14.36( -2.625( 0.182¢ 6.655¢ -13.673¢ -2.593¢ 0.189¢ 1.872¢
ALPGDF -15.42( -2.663: 0.1727 6.560¢f -14.376: -2.642: 0.183¢ 1.848:

Note: A denotes the first difference of the series andassmts the natural logarithm.

Table 5.3.4: Lag Length Selection

Lag orde Log L LR FPE SIC HQ
Model A 1 210.948. 200.1474 2.22¢10* -13.1547 -13.5433
Model B 1 223.035: 201.8670 9.64¢11 -13.988 -14.3769°
Model C 1 232.798I 189.0847 4.92¢11* -14.6617 -15.0503

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each 5% level)
FPE: Final prediction error

SIC: Schwarz information criterion

HQ: Hannan-Quinn information criterion

Co-integration among financial development indicatess and human development

The paper estimates the ARDL bound test approado-iategration. We used SIC to select a
minimum lag order of 1 for conditional ARDL-VECM.yBapplying, the procedure in OLS
regression for the first difference part of the &ipn (1) and then test for the joint significance
of the parameters of the lagged level variablesrwhdded to the first regression. The F-
Statistics test the joint Null hypothesis that tteefficients of lagged level variables are zero.

Table 5.3.5, reports the result of the calculate®taiistics & diagnostic tests.

The result shows that with private credit and broaahey variable as the independent variable
(Model A and C), the calculated F-statistics wer819 and 4.891 respectively. Thus the
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calculated F-statistics turns out to be higher ttienupper-bound critical value at the 5 percent
level for both the models. This suggests that ther@ co-integrating the relationship between
human development, financial development and ecangrowth. The diagnostic test confirms

the statistical soundness of the models.

Table 5.3.5: ARDL Bounds test

Panel I: Bound testing to co-integration:
Estimated Equation LHDI = F (LFD, LPGDP)

Indicators Model 1 Model 2 Model 3
Optimal lag 1 1 1
F — Statistics 4919 3.5702 4.8919

Panel II: Diagnostic Tests:

Diagnostic Tests Indicators Model (A) Model (B) Mo dC)
Normality J-B value 1.2543 0.0069 1.3667
Serial Correlation LM Test 0.0738 1.2457 0.0456
Heteroscedasticity Test (ARCH).1494 0.0183 0.4213
Ramsey Reset Test 3.1523 2.1253 1.3144

The estimated long run coefficient of ARDL test tbree model specifications is reported in
table 6. It is clear from the estimated results gllathe three indicators of financial development
have expected positive signs but only LM3 is siigaift at 1% level in model (C). The estimated
coefficient reveals that a 1% rise in monetizatvamniable increases human development index
(HDI) by 17%. The proxy for economic growth is pgogly related with human development
index (HDI) and significant at 1% in all three mtgdeThese results suggest that financial
development indicators contribute in the human kigreent index via the channel of economic
growth (LPGDP).
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Table 5.3.6: Estimated Long Run Coefficients usingRDL Approach
(Dependent variable: LHDI)

Regressor Model (A) Model( B) Maodel (C)

LPGDP 0.3374**  (11.730) 0.33750**  (13.80) 0.2333***  (5.3723)
LCREDIT 0.0110 (0.2834)

LBR 0.01832 (0.01832)  ----

LM3 0.17000*** (2.5506)

CONST  -2.8302** (-35.6851) -2.8663** (-27484) -2.8153** (-55.4643)

Robustness | ndicators

R* 0.99406 0.99407 0.99516
Adjusted B 0.99342 0.99343 0.99465

F Statistics 1562.0 [0.001563.3 [0.00] 1920.5 [0.00]
D.W. Stat 2.2120 2.1941 2.2944

Serial Correlation,  F =0.9706 [0.33D.89279 [0.35] 1.6791 [0.20]
Heteroscedasticity, F=0.3556 [0.85).04885 [0.82] 0.2601 [0.61]
Ramsey Test F=3.6652 [0.0&].5883 [0.11] 1.4014 [0.24]

Note: Figures in parentheses (#) and [#] are e&tuntvalues and p-values respectively. *, ** aritd *
indicate significant at 10, 5 and 1 percent lefeignificance, respectively.

Table 5.3.7 presents the Error Correction ModelNE@stimates of all the model specifications.
The ECM version of ARDL model includes an errorrection term (ECM). The coefficient of
the error correction term is an adjustment coedfiti capturing the proportion of the
disequilibrium in economic growth in one period wahiis corrected in the next period. The
larger the error term, the faster the economyisrreto the equilibrium rate of growth; following
a shock. The value of the error correction terrghtuo lie between 0 and -1. The value of -1
indicates that 100% of the disequilibrium in thewth is corrected in the following year. The
estimated error correction terms of all the modets significant at 1% level. They are -0.48, -
0.45, -0.56 respectively for Model 1,2 and 3. Aletmodels have a valid error correction
parameters with a negative sign and statisticatiyicant at the 1 % level. All the three
indicators of financial development (LCREDIT, LBRA&LMS3) have positive. But LM3 is the

only variable which is significant both in the stiarn and long run.
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Table 5.3.7: Error Correction Representation for the Selected ARDL Model
(Dependent variable:ALHDI)

Regressor  Model (A) Model (B) Model (C)

ALPGDP _ 0.1486*  (2.7788)  0.15282** (2.9661) B8I1F2** (2.7888)
ALCREDIT 0.00487  (0.28630)  ----

ABR 0.00829 (0.32432) ----

ALM3 0.0959* (2.5474)
ACONST  -1.2464** (-2.8830) -1.2979***  (-2.8939) -1890***  (-3.8767)
ECM:.1 -0.4830*** (-2.8958) -0.45281*** (-2.9208) -0.883*** (-3.8887)

Robustness I ndicators

R* 0.89697 0.84360 0.8836

Adjusted B 0.87199 0.76256 0.8175

D.W. Stat 2.3806 2.1941 2.2944

SE regression 0.0100 0.0111 0.0100

RSS 0.00332 0.00346 0.0028

F-stat. 57.4576 [0.000] 3.0058 [0.047] 5.8088 [0.003]

Note: Figures in parentheses (#) and [#] are e&tuntvalues and p-values respectively. *, ** aritd *
indicate significant at 10, 5 and 1 percent le¥edignificance, respectively denotes the first difference
of the series

Causality among financial development indicators att human development

After testing the co-integration, the next stepoisest for the causality between the variables by
incorporating the lagged error-correction term quation 4 to 9. The causality in this case is
examined through the significance of the coeffitigithe lagged error-correction term and joint
significance of the lagged differences of the emptary variables using the Wald test. The
results of these causality tests are reported IleTa5.3.8. The empirical results show that there
is a significant unidirectional causality runningorh financial development and economic
growth to human development index and is not seesib the proxy used to measure financial
development. The result applies irrespective oftivrethe causal relationship is tested in the
short run or in the long run dynamics. The shont-amd long-run unidirectional causality from
financial development and economic growth in thenan development index is supported by F-
statistics and the coefficient of the lagged ecanrection term in equation 4 to 9, which are both

statistically significant.
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Table 5.3.8: Granger non causality test

Dependent Variable Casual Flow F- Statistic  ttDesECM
Model A- Human development and Domestic Creditit@fe sector

LHDI LCREDIT— LHDI 3.2311* -2.8958
LCREDIT LHDI — LCREDIT 0.0976

Model B- Human development and Domestic Creditides/by banking sector

LHDI LBR — LHDI 2.9687* -2.9208
LBR LHDI — LBR 2.5355

Model C- Human development and broad money

LHDI LM3 —LHDI 13.4651***

LM3 LHDI — LM3 0.1836 -3.8887

Note: *, ** and *** indicate significant at 10, 5na 1 percent level of significance, respectively.

To check the stability, the cumulative sum of reowe residuals (CUSUM) and the CUSUM
square (CUSUMSQ) tests proposed by Brown et al7gL%ave been applied. The results
suggest parameter consistency under both testsplbte are within the critical bounds of 5
percent level of significance.

Figure 5.3.1: Stability Test of Model (A)

Plot of Cumulative Sum of Recursive Plot of Cumulative Sum of Squares
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Figure 5.3.2: Stability Test of Model (B)

Plot of Cumulative Sum of Recursive Plot of Cumulative Sum of Squares
Residuals of Recursive Residuals

_1!-'\ } } ] ] | i |
1931 1986 1991 1995 2001 2006 2011 202 ‘ ) ) ‘ ‘ ) |
The straight lines represent critical bounds at 5% significance level 1981 1988 1991 1996 2001 2006 201 2012

The straight lines represent critical bounds at 5% significance level

05

Figure 5.3.3: Stability Test of Model (C)
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Variance decomposition analysis

The Variance Decomposition analysis indicates #regntage of forecast error variance in one
variable that is due to errors in forecasting ftseld each of the variables. The results of
Variance Decomposition are illustrated in Table.%.8nd individual graphs are presented in F
Figure 5.3.4. The column SE is the forecast erfothe variable to be forecast at different
lengths into the future. The empirical results shibat the LHDI explanatory has increased over
the time through economic growth variable as theoisé year, 7.17% of human development
variable changes are explained by financial vaesbHowever, LM3 variables play the most

important role to define human development in India
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Table 5.3.9: Variance Decomposition of LHDI

Perioc

S.E LHDI
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LPGDF
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0.009°
0.012(
0.013:
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0.022(
0.024¢
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100.000:!
69.3708
58.2924
51.5137
42.4561
36.2160.
32.8865:
30.99741
30.0998:
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0.00000t
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64.7977

0.00000!
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416797
3.46196.
2.96863:

Figure 5.3.4: Variance Decoposition+2SE

Variance Decomposition+2 S.E.
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Stability test

To check the stability, the cumulative sum of reowe residuals (CUSUM) and the CUSUM
square (CUSUMSQ) tests proposed by Brown et al7gL%ave been applied. The results
suggest parameter consistency under both testsplbte are within the critical bounds of 5

percent level of significance.

5.3.6 Summary and Conclusions

The objective of the study is to empirically invgate the influence of financial indicators on
human development in India by using the annual ftata 1980 to 2013. Specifically, the study
explores the influencing direction between différiamancial indicators and human development
and compares the magnitude of different indicatorfiuman development. For this purpose the
study uses domestic credit to the private sectdd@d ratio; Domestic credit provided by the
banking sector as a share of GDP and the ratiwoafd money supply (M3) to GDP ratio as the
proxy for financial development indicators and th®l is used as a proxy for human
development indicator. The data are analyzed witimemetric techniques, including the ARDL
approach to co-integration, Granger causality aest Variance Decomposition etc. The ARDL
bound test approach confirms the long run relatignbetween human development index and
financial development indicators. The directiortte# causality between the variables is tested by
granger causality test. The results of causaliggest that unidirectional causality runs between
financial development indicators and human develmmindex. The result of variance
decomposition analysis concludes that the broadem@upply (LM3) is the only indicator,
among all the financial development indicators, tfes largest share to influence changes in
human development, i.64.797 4.

Endnote

[1] See Levine, 1992; Demirguc-Kunt and Levine, 99%han and Senhadiji, 2000; Levine, 2004;
Shahbaz et al, 2008; Shahbaz 2009.

[2] The Human Development Index (HDI) is a composi&tistic of life expectancy, education, and
income indices. It is calculated by Old method ¢hbef2010 Report) of UNDP.
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CHAPTER 6
Overview and policy implications of the study

The main objective of macroeconomic policy is thiage high economic growth with low and

stable inflation. In this connection a vibrant ficgal system is emerging as a precondition to
economic growth in recent years in many developegnomies. Consequently, the policy
makers are realizing the role of financial develepmas necessary for inclusive growth and
sustainable development for developing economidseréfore, the inter-linkages between
financial development, inflation and economic grhowtave been subjected to extensive

empirical scrutiny in many countries over the years

Empirical research on the relationship betweennfired development, inflation and economic
growth has been truly extensive and covered vaiggiges with a view to resolve some of them
for the conduct of macroeconomic policy. Howevene do heterogeneous characteristics of
nations the solutions to the issues are amicabkdltthe economics. Further, in a developing
economy like India, the issues regained its impméadue to institutional, financial and
structural changes in the recent years. Thougbrteffvere made to evaluate the inter-linkages
by taking into account the recent changes in varimarkets, they have not been successful due
to various reasons. Hence the present study iatett to examine some of the unresolved issues
and some new issues associated with the relatjpristiveen financial development, inflation

and economic growth in the context of Indian ecoypom

The first issue of the present study is to invegégthe relationship between financial
development and economic growth. The issue is tigasd at national and state level. For the
national level, the autoregressive distributeddpgroach to co-integration is used for the annual
time series data 1982-2013. The study made uséreé tmodels on the basis of proxy of
financial development i. e. (1) The ratio of prevatector credit to GDP; (2) The ratio of market
capitalization to GDP and (3) The sum of credithte private sector and market capitalization as
a ratio of GDP is used as the broad indicator ofaricial deepeningnd (4) financial
development index. Economic growth is measured ély dapita Gross Domestic Product at
factor cost (base year 2005=100). Beside thesahlasg, three control variables such as call

money rate as a proxy of policy rate, trade opemragsl price stability indicator, composite
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consumer price index with base year 2005=100) ks included while examining their role in

the economic growth.

To examine the long run co-integrated relationsdmp short run dynamics the present study
employed auto regressive distributed lag (ARDL) rimtsitest proposed by Pearson (2001). The
bounds F-test results confirm the existence of ldmg run relationship between economic
growth and financial development indicators. Théadied analysis of ARDL test coefficients
revealed that the bank-based, market-based indscatofinancial development and financial
development index have a positive and significampact on economic development in India.
This is consistent with the view that financial dlapment can act as an “engine of growth” and
plays a vital role in the process of economic gloKamat and Kamat, 2007; Banerjee and
Ghosh, 2010 and Sahoo, 2013) and contrary to Péramé Gupta (2011); Hye (2011). The
study also worthwhile to mention that call moneteria one of the important policy variables for
economic growth in India. This indicates that irtmesnt demand in India also dependent on the
change in short term interest rates. The findinfggranger causality tesbdicate that short-run
unidirectional causality running from financial édepment to economic growth. It is found that
bidirectional causality exists between economicwgihoand financial development variable,
inflation and economic growth, trade openness @od@mic growth.

The panel data evidence (state level) also confilms there exists a long run co-integration
relationship between financial development and eooa growth during the study period (1993-
2013). The results of fully modified OLS (FMOLS3st suggest that both credit and deposit are
positively and statistically associated with ecorogrowth at the state level in Indian economy.
However, the number of bank branches is not a fignit variable in explaining economic
growth. The results of panel Granger causality sagthat there exists unidirectional causality
from per capita credit to the economic growth ahe humber of bank branches; per capita
deposit to economic growth. There is bi-directiocalisality between per capita credit and per
capita deposit.

The results of our study suggest that reforms éenfthancial sector will enhance the economic

growth of Indian states and not just the growttihaf sectors alone. Here it also noted that just
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increase the number of bank branches is not seffifidor enhancing financial accessibility and
hence economic growth. The findings suggest that itecessary to increase the business and
transactions of banks that is to increase in cradd deposits that will decide the extent of
financial accessibility and will encourage the emoic growth. The policy implication of the
study is that current economic policies should gatxe the finance-growth nexus in order to

maintain sustainable economic development in thmatry.

The empirical findings provide important policy igists in Indian context. As the Indian
financial sector is largely bank-centric, the parfance of the banking sector is crucial in the
development process of the economy. Given the pateri more credit disbursement by Indian
banks, there is still scope for them to channadizaglit to the productive sectors of the economy.
The state level study also reflects the importafdde banking sector development in economic
growth. Therefore, Indian banks need to developngtilinkages with the real sector to develop
the ability to maintain high growth in the econoriifrerefore, the present study recommends for
appropriate reforms in financial markets and alscexternal sector to attain a high rate of
economic growth and suggests fresh insights tacpatiakers on crafting appropriate policies

that will support economic growth in India.

In order to encourage economic growth in Indiannecay, attention must be paid to policies
geared towards banking sector development. This &a an efficient allocation of financial

resources combined with sound regulation policieshe banking system. A sound financial
system brings confidence among the investors doréisaurces can be effectively mobilized in,
turn it increase productivity in the economy. Adilde and reliable stock market system is
necessary to ensure for the smooth-functionindneffinancial system. It also takes care of the
productivity of the economy (Yartey; 2008 and Lexii991). Further, the Government should
reduce macroeconomic instability by controllinglatibn towards growth-enhancing targets
while promoting policies to reduce high lendingesaton credit.Subsequently, from our key

findings, we recommend caution in the choice offficial development indicators as policy
instruments in the design and implementation ofmtinopolicies. Because, it is found that the
impact of financial development on economic grovighsensitive to the chosen proxy of

financial development.

172



In conclusion, a long-run impact of finance andvgiois detected and it is also implied that an
increase in financial intermediaries can have atipesmpact on economic growth. The impact
of financial sector development on economic groisthositive. Thus, an important implication
that we can deduce from the empirical analysish& the relationship or the direction of
causality between financial development and ecooognowth supports the supply leading

hypothesis in Indian economy.

The second issue of the present thesis deals wéthradeoff between inflation and economic
growth. For this purpose the study uses two differaethodologies proposed by Sarel (1996)
and Espinoza et al. (2010) by using quarterly temees data from 2004:Q1 to 2014:Q2. In the
present study inflation is measured by WPI inflatilbase year 2004-05), growth rate of real

GDP is used to measure the economic growth.

On the relation between inflation and economic ghpwe have strong evidence in favor of the
existence of the nonlinear relationship for Indemonomy. As a result, this warrants the use of
threshold estimation techniques to estimate thestiold level of inflation. The empirical
estimates of the study suggest an inflation threstade of about 6.5-6.75% for Indian economy
based on the study period. The relationship regevdgen WPI-inflation is beyond 5.5% and
inflation effect on growth turns negative. Thisdtlalso provides evidence of a shift in regime,
indicating the possible negative impact of inflation economic growth beyond 6.75% WPI-
inflation. It is also possible that the estimatbdeshold rate of inflation may vary over time
because of the changing structure of the econordytte sources of inflationary pressures. The
empirical findings serve as a confirmation that tkeent escalating oil price does bear an
inflationary threat to Indian economy. The oil gris inflationary for the general price index
(WPI).

To wind up, as is nhow well-known, the Indian ecorodnas experienced inflation in excess of
threshold level in the last decade because of asimg costs for food and fuel, the high fiscal
deficit and other supply shocks, which is negayiwadfecting the economic growth. Our findings
may be useful to Reserve Bank of India as a gudéflation targeting tool in Indian economy.

The findings recommend that bringing inflation velthe threshold level of 6.75 percent should
be the goal of macroeconomic policies. The outcoimine paper will be relevant to monetary

policy makers and academicians interested in thdetoff. This empirical result may explain the
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fact that once inflation gets above a certain lgasierally known as threshold level, economic

growth is prone to negative effects from high itifia.

The Indian economy has experienced significant gearo the growth—inflation mix and also
devastated by the current economic crisis in lasta@ecade or so. We detect a threshold level of
approximately 6.75 percent. The empirical findisgsw that there exists statistically significant
structural break in the relation between economasvth and inflation at 6.50 per cent and 6.75
percent. For the first break at 6.5%, there istpaesimpact on growth, which is statistically
significant. We also found that inflation hurts eomic growth when it goes beyond the
threshold level of 6.75 percent and encouragesaomngrowth below this threshold level. This
study provides support of a shift in regime indiogtpossible unfavorable impact of inflation on
economic growth beyond 6.75%. Thus, in the preseoicesuch significant changes the
understanding of inflation and growth trade-off kbbe more important for monetary policy.
That is, according to our results and the empirgsadience on the relationship between inflation
and economic growth, the inflation targeting is feom being a serious problem to attain a

sustained economic growth in the country if intfatremains below the threshold level.

The policy implications arising from this study as#aightforward. Macroeconomic policies
require a broader viewpoint, creating a balancevdeh the need for stabilization and
development. The study suggests that the inflasioould be kept below 6.75 percent to gain
benefits from the low inflation. Thus, the leveliaflation for monetary policy should be kept
lower than the inflation threshold level, considgrithe existence of significant lags in the
transmission of monetary policy measures. The pohmplications arising from this
recommends for the development of institutionalgements for controlling and fighting
inflation and for maintaining macroeconomic stdapjland for encouraging the positive effect of
inflation on economic growth. Additionally, the ugskestimated threshold level in the monetary
policy framework remains indistinct because thévested threshold in the present study should

be seen only as a broad reference benchmark motigisl guide to policy.

The third issue is the relationship between finandevelopment and inclusive growth. This

issue is again categorized in three categories.
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(1) Financial development, economic growth and meanequality

In this study, we employed the ARDL bounds testpgroach to co-integration to examine a
long-run relationship between financial developreerd income inequality in India using annual
data from 1982-2013. Financial development is @efiby taking domestic credit to the private
sector as a share of GDP and market capitalizaisoa share of GDP. This is a better measure
compared to M3 as a share of GDP (See Levine, 198@&iirguc-Kunt and Levine, 1999; Khan
and Senhadji, 2000; Levine, 2004; Shahbaz et 8B;26hahbaz 2009). The income inequality is
measured by the Gini coefficient. Economic growshnmeasured by real GDP per capita
(PRGDP). Price stability is represented by a cont@asdex of the consumer price index (CPI)
and (Exports+Iimports)/GDP captures the impactaddropenness on inequality of income. GDP
per capita considers the impact of financial degelent of steady state distribution of income.

All the variables are taken in their natural logams.

Additionally, the study also investigated the exmste of the Greenwood-Jovanovich (GJ)
hypothesis between financial development and incorequality. The study used ADF, DF-

GLS, KPSS and Ng-Perron unit root tests to cheekstlationarity property of the series. All

variables are non-stationary in their level, bratfstationary at first difference. The seriesds ¢

integrated. By employing the ARDL co-integratioest, the empirical evidence showed a
significant steady-state co-integrating the reladlop between the Gini coefficient, financial
development and economic growth.

Our empirical findings suggest that developmentirmdncial systems results in higher income
inequality for Indian economy. Both the coefficierdf a long run and short run of the ARDL

suggest that financial development aggravates irdoeyuality; it widens the gap between poor
and rich. Finally, the study provides no eviderxsupport the presence of a non-linear effect in
the finance-inequality relationship, providing ngport to the Greenwood and Jovanovic (1990)
hypothesis in India. This may be due to underdgezofinancial markets and yet to reach
maturity to trigger the onset of inverted U-Shapeldtionship, this result supports Ang (2010).
It is also found that both economic growth and giilgstability worsen the income inequality,

whereas trade openness reduces the income ingquBhtis, it is suggested that the Indian
economy can benefit from liberalization if they gweoperly prosecuted and appropriately

managed.
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The study found that both in the short run and lamg the impact of financial development,
economic growth, and inflation on inequality argaigve, but the impact is not significant in the
case of the financial development variable. Thesd#irfgs have important policy implications to
India’s economic development. To lower the incomap etween poor and rich, further steps
have to be taken to strengthen the rural finarsyatems, and effective policy measures should
adopt to accelerate financial development in ruaedas. The policy implication can be
categorized: (1) by increasing the bank branchesnal area so that they can be befitted by
development of financial services (2) Price indtaiinflation also aggravates the inequality so
monetary policy and the long-term vision of the RiBlould be geared towards low inflation
policies (3)the negative and significant coefficient of economiiowth on income inequality is
also alarming, because it suggest that the sumaging hypothesis (finance led economic
growth) is not sustainable. Thus, growth sustamaialicies should be revised in order to check
the efficiency of these policies. (4) Policy of muecredit through micro-finance institutions
should be adopted in order to reduce the incomdggjaihe U-shaped, instead of the inverted U-
relation between financial development and inconegjualities did not support the outcome of
the GJ hypothesis. This could be due to seriougyptdpse that needs to be addressed, sooner
rather than later (Tiwari et. al, 2013). (6) Theopought to be exposed to opportunities for a
better life by providing easy access to capitalfoman capital formation and innovation. The
allocation of resources will increase the incomehaf poor individuals. A sustained long run

path is achievable only through technological irat@mn and proper human capital development.

Thus, it is recommended that the financial sectayukl receive proper attention of policy

makers, keeping in mind that mismanagement coald te problems in income gap.

(2) Financial development, economic growth and pguweduction

Financial development is believed to be an imparfactor in the economic growth of an
economy. To date, there are many studies have nb&da well-functioning financial system
that mobilizes savings, allocates resources anditd&es risk management contributes to
economic growth. But the main question arises wdretimancial development reduces poverty
or not. In this study, the long-run causal relatioip between financial development and poverty
reduction is examined for Indian economy over thmetperiod 1970-2013, using auto regressive

distributed lag (ARDL)-bounds testing approach leg&tan et al. (2001) to examine this linkage.
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In other words, do the benefits that result fronaficial sector development trickle down to the
poor? The study uses two proxy variables of fingindevelopment, (1) domestic credit to the
private sector (% GDP) and (2) monetization vagafiiroad money as a share of GDP). Per
capita household consumption expenditure is useg@duerty reduction variable and economic
growth is measured by per capita gross domestidusto To capture the macroeconomic
stability, India’s Consumer price index is usedcagzoxy variable. The stationary properties are
checked by Ng-Perron unit root test because it duwgssuffer from severe size distribution
properties when error term has negative movingayerroot, as can be the case with others
tests. Ng-Perron (2001) test utilizes GLS de-trendigta which are based on modified SIC/AIC,
while DF, ADF, Philip Perron and DF-GLS unit rootsts are based on non-modified

information criteria.

The empirical findings of ARDL co-integration testggests that there exists a co-integrating the
relationship between financial development, ecoagnowth and poverty reduction variable. It
is found that both in the long run and short rumaficial development indicator positively
associated with poverty reduction variable, whictplies that financial development indicators
reduces poverty. But the long run coefficients raoe significant. The coefficient of economic
growth reduces poverty, both in the long run andrtshun. But the price instability/inflation
aggravates the povertyn sum, we conclude from the above results thathéur financial
development as well as rapid economic growth wdtdime an important priority to reduce

poverty in Indian economy.

The results of non granger causality suggest tieetis a positive and unidirectional causality
running from financial development to poverty refilue. The result applies equally irrespective
of whether the causal relationship is tested indhert run or in the long run dynamics. This
implies that any measure that promotes financiakelb@ment is going to effectively reduce

poverty.

Furthermore, the empirical findings of the studgommend that in order to reduce poverty in
Indian economy, the negative impact of inflation mwor individuals should be tackled. This
issue addresses the urgent need to reduce th&anéley pressure for the purpose of poverty

alleviation. The finding implies that poverty india can be reduced by trade openness, financial
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inclusion and financial accessibility to the pobor the fast growing economy with respect to
financial sector development this may have farmeagimplication towards inclusive growth.

It is recommended that policy makers need to foeospolicies geared towards financial
development opportunities because of the indiregpaict on reducing poverty for Indian

economy.

(3) Financial development, economic growth and hulkeavelopment

Human development is considered a vital input tmemic growth, standing alongside financial
capital as one of two key determinants of econaymevth in classical growth models (Ederer et
al. 2011). The process of financial developmentassidered to facilitate an environment for
tackling distortions in human development of anneeoy. The objective of the study is to

empirically examine the effect of financial devaiognt indicators on human development in
India in India using annual data from 1980-2013e Ng-Perron unit root test is used to check
for the order of integration of the variables. Te@asure financial development, three proxy
variables are used in this study: (1) the ratidamestic credit to the private sector to GDP; (2)
Domestic credit provided by the banking sector akae of GDP; (3) The ratio of broad money
supply as a percentage of GDP. Economic growth essured by GDP per capita. Human
development index (HDI) is used as a proxy for hardavelopment. It is calculated as per the
UNDP’s formula for HDI calculation.

The long run relationship and short run dynamies examined by implementing the ARDL
bounds testing approach to co-integration. Grasgerbn-causality test and Variance
decomposition techniques are also used to exanfireirhpact of financial development
indicators on human development. The empiricalltesaf ARDL test support the existence of
co-integration among the used variables i. e. Fi@hdevelopment indicators, economic growth
and human development index during the study pemodindian economy. The results of
causality suggest that unidirectional causalitysrbatween financial development indicators and
human development index. It is found that thattad three indicators of financial development
have expected positive signs, but only broad meugply as a share of GDP is significant at the
1 % level. The estimated coefficient reveals thdt%a rise in monetization variable increases

human development index (HDI) by 17%. The resulvariance decomposition analysis shows
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that the broad money supply is the only indicaaompng all the financial development indicators
exerts the largest share to influence changesnmhucapital, i.e., 64.7977%.

Based on the empirical findings some policy recomaa¢ions can be drawn: (1) Accessibility
of financial services should be increased for podividuals because it has become an important
role to improve human development. The accessni@ntial services for the poor people can
provide the opportunity to save and borrow fundsciwhwill improve the life expectancy,
income and education level of poor people (2) thange of financial development indicators

should be taken into account to improve the le¥é&uman development in Indian economy.

Based on the empirical findings of the presentstiedv important policy implications can be
drawn in the context of Indian context. As the &rdfinancial sector is largely bank-centric, the
performance of the banking sector is quite vitathe development process of the economy.
Thus, financial deepening can be achieved throbgtbanking sector development to ensure the
high and sustainable economic growth. It is alsquired to increase the business and
transactions of banks that is to increase in cradd deposits that will decide the extent of
financial accessibility and will encourage the emoic growth. Specifically, government and
policy makers must look forward to address theqyaksues to foster economic growth with the
development of the banking sector. In additiorhtat the impact of stock market development is
also quite significant in explaining economic grbwef the country. Hence, parallel expansion of
financial institutions and financial markets is esgary for economic growth for Indian

economy.

The empirical findings of the present study obseéraenon-linear relationship between inflation
and economic growth, which implies that when inflatexceeds the estimated threshold level
(6.75%), economic growth is obstructed. Thereftimegshold level of inflation could be of use in

providing policy guidance to policy makers in regfing economic growth for Indian economy.

However, the impact of financial development orome distribution is regressive. Therefore, to
reduce the income gap between poor and rich, finhmwlicies should enhance financial

accessibility to the grass root level of the ecoypomm this regard the study recommends
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financial inclusion for Indian economy and expandior financial accesabilities through branch
banking. Further, it is found that financial dey@ieent indicators are positively associated with
poverty reduction and human development. But thgmtade of this effect is sensitive to the
chosen proxy of financial development. Thus, tmgpact can't be generalized for all the

indicators of financial development.

In sum, we can conclude that further developmenthef financial sector as well as high
economic growth has become an important objectiveetiuce the high level of prevailing
poverty in India. In addition to that, it will alsanprove the level of human development in
Indian economy.

Specific Contributions

In an attempt to examine the issues related to itiberrelationships between financial
development, inflation and economic growth, thespr¢ study empirically evaluated complex
relationships in the context of Indian economy. Tihdings of the research would certainly help
the policy makers in understanding the issues vevodund the above interrelationship clearly

and guide them to achieve high and sustainablesia growth for the economy.

The present study is conducted to fill the resegagbs existing in the issues related the topic of
the research in the following areas.

() In the context of exploring the relationshiptWeen financial development and economic
growth, the study distinguished the role of stocitrket development indicators, from that of
banking sector development indicators in explairtivgr role in the economic growth.

(i) The study also supports the above findingselitending the research with state level panel
data for 28 Indian states instead of only majoridndstates. The study uses the state gross
domestic product (GSDP) instead of net domestie steoduct (NSDP) as a proxy for economic
growth due to the presence of different depreaiatades across states.

(i) There are few studies conducted in exploritige relationship between inflation and

economic growth revealed non-linearity of inflationtput growth nexus. However, in the view
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of the structural changes of Indian economy andchgés in the methods of calculating price
index recently, there was a need to the empiricalyae with the new dataset in order to capture
more recent picture of inflation-growth nexus. Henthe present study included the highest
number of commodity baskets (676 baskets of comtesglinflation data, which would provide
new insights to monetary policy makers on crafapgropriate policies for achieving economic

growth.

(iv) There is hardly any study to analyze the retathip between financial development and
income inequality in Indian context, exploring ttode of market based indicator and bank based
indicator of financial development. Further, thexdnardly any study to include Gini coefficient
as a proxy for income inequality in India and appRRDL techniques of co-integration, using
the basic principles of GJ Hypothesis and provigtsrun and long run dynamics for India. So

the contribution of the study is to fill these rage gaps.

(v) Similarly, the issue of financial developmemdapoverty reduction linkage is also hardly
explored in Indian context. Hence, the presentyseixhmined the causal relationship between

financial development and poverty reduction by gsitodern econometric techniques.

(vi) Additionally, this study also fills the resehar gap of the relationship between financial
development and human development in India. TowHdndsobjective, the study calculated the
human development index and developed a time sdats for future use of the researchers
working on the related areas. By including the @&awex, the study examined the causal
relationship between financial development indicatand Human Development Index (HDI) in

India by using modern econometric techniques.

Limitations of the study

(i) Majority of earlier studies in the context ofptoring the above mentioned relationship have
taken M3/GDP as a proxy of financial developmemwdver, the unavailability of the above

mentioned indicator, the study has taken the rati@redit amount as a share of the state’s
output, the ratio of deposit amount as a sharéefstate’s output and number of all scheduled

commercial bank branches as a proxy of financiaétigment in Indian states.
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(i) The study used the wholesale price index ggaxy of inflation instead of the consumer

price index.

(i) Further, the per capita consumption expenditis used as a proxy for poverty reduction
while the study examined the relationship betweeantcial development and poverty in Indian
economy. Though the poverty headcount ratio is nappopriate proxy variable to indicate the
poverty. But due to incompatibility of the NSSOalan poverty headcount, the same is not used

in the study.

(iv) The study has calculated human developmeraxr(#iDl) for Indian economy based on the
old method of NHDR (2000).

Future Scope of Work

() In the future, it is recommended to use sonteosuitable proxy i.e. (M3/GDP) of financial

development of the state level study.

(i) The study can use the consumer price indeteats of the wholesale price index as a proxy
of inflation to reexamine the effects of threshatdlation on economic growth for Indian

economy.

(iif) The issue of financial development and incomegquality can be analyzed by using the state

level data for Indian economy.

(iv) The poverty head count ratio can be taken gwoxy of poverty reduction variable in

exploring the impact of financial development owvedy.

(v) The human development index can be calculatedding the modified method of NHDR
(2011). Hence, the issue of financial developmeat lluman development can be re-examined

by including the modified human development index.
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