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CHAPTER-1

INTRODUCTION, BACKGROUND AND OBJECTIVES OF THE STUDY

1.1 Introduction and Motivation of the Study:

Credit market plays an important role in sustaining growth and stability. Accesses to credit facilities
are the issues in which people face in developing countries. This is the main reason behind which
the policy makers in the developing countries, emphasizing on the Financial Inclusion, social
Inclusion and Inclusive growth. Banks in India have an important role in the mobilization of funds
from the savers to investors. Banks are the major player in the credit market in the process of the
credit channel mechanism of the monetary policy in India. Before 1990s credit market was
functioning in a restricted and strictly regulated manner with the administered interest rate policy by
the central bank. However, post to the liberalization period, certain restrictions removed and mainly
the interest rate is determined through market forces with flexible monetary policy interventions

such as open market operations, call money rate and interest rate term structures.

The bank credit is the potential source of credit for the investors and there is high dependence on
bank credit due to the lack of availability of other suitable alternative credit facilities and less
developed capital market in developing countries. Industries and services sectors in the recent period
are growing more rapidly need the financial assistance for their further improvement in their
respective field in order to contribute to the economic growth. In addition to large industries, there
are vast small and medium enterprises need financial help for their operation. That is why in India,
the policy makers give importance to the functioning of the small and medium scale enterprises.
Even though there are three major sources of raising capital such as borrowing from domestic
commercial banks, borrowing from foreign banks, raising the capital from the public by issuing the
shares in the primary markets and external commercial borrowings through American Depository
Receipts (ADRs) and Global Depository Receipts (GDRs), domestic bank finances through
commercial banks still play a predominant role for credit finance. Therefore, credits provided by the

commercial banks in developing countries are much more important in recent time period.



Commercial banks are nothing but a profit seeking financial institutions, which deal with the money
and credit. These two important functions of a commercial bank in dealing with money and credit
help the fund mobilization process in the economy. The basic functions of these banks are
accepting the deposits from the public and transferring it to the investors in terms of loans. In this
process between the savers and investors, the banks play the intermediate role. This process of
mobilization of saving into investments is exposed to one important issue in both supply and
demand side, and that is the interest rate. This is due to the fact that the interest rate changes can
affect the credit creation capacity and lending capacity of the commercial banks. The banks face the
ultimate challenges in terms of managing its asset liability management when there are policy rate

changes announced by the central banks.

Credit market functions in the economy relate to the transmission mechanism of the
monetary policy framework. The transmission mechanism operates through the balance sheet
channel of the banks. The traditional interest rate channel does not affect the economy in a
systematic manner due to market imperfections like information asymmetry exist in financial
markets. The importance of the credit channel has been given more emphasis on the monetary
transmission due to its role in the stabilizing the economy in terms of the price and financial stability
and maintain the balance between the savings and investments. Two sub channels, relating to this
credit channel are the bank lending channel and the balance sheet channel where banks are the
important source of financing credit to the small and medium firms in the developing countries.
Changes in the monetary policy through the policy rates alteration, change the banks' capacity to
create credit and the interest rate charged by the banks change accordingly. Contractionary
monetary policy leads to the increase in interest rates and as a result of which credit by banks are
costlier which affects the small and medium firms to finance their operation. On the other hand,
large industries have the option to access the capital market and external sources of credit for their
investments. Developing country like India, where a large number of firms depend on the

commercial bank credit suffer more at the time of contraction in the monetary policy decisions.

Proper allocation of capital through managing the risk in an economy is the indication of efficient
management of economic growth. Schumpeter (1911) given importance for the first time to the
financial sector and emphasized that the development of the financial sector positively influence the
economic growth and national income with relating to the different sector of the economy. Relating

to this King and Levin (1993) argued that there is a strong positive relationship among the financial



sector development with economic growth, employment, capital accumulation process, income and
productivity. Here, the issues regarding the financial sector development in developing countries
come. Financial sector development requires the better and easy availability of credit with
improvement in the stock market accessibility that depends on the size of the capital market and the
level of credit. In this process, the role of financial institution cannot be ignored. Financial
institution lending becomes more when they expect that the different sectors in the economy
perform in an efficient and productive manner with the sign of improvement in the near future will
lead to the improvement in the financial sector development as well as economic growth. The credit
facility is provided by commercial banks in India are important in this respect due to their prominent
role in the fund mobilization process from savers to investors in the distribution of loans among the
different sectors of the economy according to their needs. Nevertheless decrease in the bank rate by
the central bank of India reduced the weighted average of the lending rate offered by the
commercial banks in India and promoted the lending capacity of the banks and created more

confidence among the financial institutions for credit delivery.

During the crisis period the financial instability occurred and the banking sector and other
financial sector credit flow started to decline. The Central bank also faces the problem to manage
the price stability conditions. Most of the financial institution invested more on the government
securities and did not want to take the risk of providing more credit to the different sectors of the
economy. The monetary authority deregulated the interest rate mechanism, made changes in the
reserve ratios with the introduced the LAF (Liquidity Adjustment Facility) and MSS (Market
Stabilization Scheme). Despite of all these banks capitals, concentrations are more on the
Government securities than the credit to the priority sectors. Commercial bank credit consists of
both food and non-food credit, where non-food credit is the major share of the credit of banks in
India. All the productive sectors such as industry, service, retail and agricultural sector come under
the non-food credit constitute more than 95 percent of the total credit are the important segment of
the credit markets in India. However, due to the high interest rates, the credit off take of the
commercial banks has deteriorated drastically. The growth in non food bank credit off take has
fallen 8.4 percent in June 2015 as compared with the increase of 13.0 percent in June 2014. This is
perhaps the worst growth in the loan demand in India since last two decades. The slow growth in
credit off take has been contributed by industry, agricultural and service sector jointly as explained

by the Reserve Bank of India. The other reasons may be due to muted investments, raising risk



aversion owing to deteriorating asset quality of public sector banks and an increase in cheaper funds
raised by commercial papers. Therefore, the relationship between the interest rates and the credit
demand is the matter of debate in India. Some empirical evidence suggests that the interest rate is
sensitive to credit demand, while there are some arguments against this. At the same time, there is a
very little attention have been given to this issue in the earlier research papers. Therefore the entire

thesis is an endeavor in this direction.

1.2 Objectives of the Study
In the light of the above background, the objectives of the study are,

e To empirically assess the impact of interest rates on non-food credit of commercial banks.

e To examine the responsiveness of interest rates on the different sectoral concentration of

non food credit demand in India.

1.3 Methodology And Data:

In order to examine the possible relationship between the non food credit demand and
interest rates, we have employed simple correlation analysis, regression analysis, Toda and
Yamamoto Granger’s causality analysis for exploring the short run dynamic relationship and
Johansen’s Maximum Likelihood procedure and Vector Error Correction model for examining the
long run equilibrium relationship. As the study is based on the monthly time series data, we have
employed Augmented Dickey Fuller test and Phillips Peron test to examine the unit root properties
of the variables. To examine the responsiveness of interest rates on sectoral concentrations of non
food credit demand, we have employed fixed and random effects model of the panel data analysis.
To examine the robustness of the result we have employed the Hausman test of heterogeneity, short

term causality tests etc.

The study is completely based on the monthly time series as well as panel data. The economic
output is represented by the Index of Industrial Production as the monthly data on the Gross
Domestic Product data are not readily available in the context of India. The interest rates are
represented by the Repurchasing Agreement (Repo Rate), commercial papers, Weighted Average
Call Money Rates, and the yield on the 364-Day Treasury Bill. The non food credit demand and its

corresponding concentrations in terms of the different sectors such as agriculture, industry and



Service sectors are considered. The study is based on the monthly data and the study period is
spanning from April 2001 to December 2014. The monthly data on all the above mentioned
variables are sourced from the Handbook of Statistics, Indian Economy, different volumes, Report

on Currency and Finance, different volumes, and Indian Economy Database, Reserve Bank of India.

1.4 Organization of the study:

This study has been organized in the following manner. The present chapter introduces the study;
specify the motivations of the study, a statement of the problems, methodology and data
description. The second chapter describes the theoretical issues pertaining the relationship between
Non-food credit and interest rates along with survey of theoretical and empirical literature on this.
The third chapter focuses on the trend analysis of the credit growth and interest rate changes in the
post liberalization period in India. In the Fourth chapter, we have empirically examined the
relationship between the non food credit demand of commercial banks and its sectoral
concentrations in terms of the agricultural, industrial and service sectors with the different interest
rates, such as Repo rates, 364-TBill yield, Call Money Rate, Commercial Papers and the economic
output represented by the Index of Industrial Production. This chapter has been divided in two
parts according to the different types of empirical data and methodologies have been included. The
first part of the result is the time series data estimation and their analysis, while the panel data
analysis has followed in the latter part of the chapter. The final chapter summarizes the issues,

findings and conclusion of the study.



CHAPTER-II
THEORITICAL UNDERPINNINGS AND LITERATURE REVIEW
2.1 Introduction:

In this chapter, we have presented the theoretical underpinnings of the relationship between the
interest rate changes and non food credit demand and its corresponding sectoral concentrations.
The second part of this chapter reviews the previous theoretical and empirical literature on the

relationship between interest rates and non food credit demand.
2.2 Theoretical Underpinnings

The historical perspective of the role of the banking system in financing the capital flows
to the productive and the priority sectors of the economy is well recognized. Schumpeter (1911)
in his innovation theory talks about the essentiality of bank credit to introduce something
entirely new for breaking the stationary equilibrium in which the society exists, which hints about
the role played by credit in creating fluctuations. In a Schumpeterian world, bank credit increases
money income, which in turn increases the demand for the products of the old industries in
relation to supply. As profits increase, old industries expand by borrowing from banks. This
induces a secondary wave of credit inflation (Banarjee, K, 2012, Working Paper Series No. 22,
RBI). The concept of bank credit always involves with the interest rate issues without which the
lending and borrowing process cannot be operated in a stable manner. In the post depression
American economy, Iriving Fisher (1933) made an argument that the severity of the Great
Depression occurred primarily due to the poor performance of the financial markets of the
American economy. He explained the concept of ‘debt-inflation’ when the borrowers are highly
expecting the profits greater than the interest payable or leveraged a small shock in the economy
affects their productivity and lead to a series of bankruptcies, which create a decreasing trend of
investment and demand for the intermediate goods which in turn leads to the change in the
prices. This creates the real indebtedness of the productive sector more badly. By supporting this
idea Gutley-Shaw (1955), the economic literature gave importance to the financial intermediaries
who play an important role in the mobilization of loanable funds between the savers and

borrowers.

The importance of money supply was a principal focus as an important financial aggregate in the
publication by Friedman and Schwartz (1963) in their monetary history of the United States.
They argued that there was the positive relationship between money supply and output at the

time of great depression. Then, there is the role of the interest rate mechanism in the process of



money supply changes. During this period Modigliani and Miller (1958) viewed that finance has
no role and the unanticipated monetary policy has only a transitory effect on real variables. Later,
in 1980s once again the financial aspect of macroeconomics was given importance. Miskin (1978)
and Bernanke (1983) supports to the financial aspect of macroeconomics ideas in the context of
the Great Depression in their studies. Their main argument was that the monetary aspect
explanations by Milton Friedman and Schwartz was not sufficient for the explanation of the
Great depression. They support the idea of finance did matter against Modigliani and favored the
new ideas of “Credit View” which describes the importance of finance and banking sector of an

. . . 1
economy in the generation of real variables.

The monetary policy operates through various channels. The credit channel is an important
channel of monetary transmission mechanism to accelerate growth. According to the
conventional “money view”, monetary policy influences the economy through interest rate. But,
Bernanke and Blinder (1988) argued that the bonds and loans are not the perfect substitute and
the monetary policy also operates through the credit channel (credit view). Credit view explains
that any change in monetary policy raises or lowers the open market interest rate changes and the
External Finance Premium (EFP) (it is the difference between the cost of fund raised externally
and the fund raised internally) in the same direction. Due to this effect of policy on external
finance premium, the impact of monetary policy fall in the cost of borrowing and real spending
lead to the changes in real economic activities. In other words, according to the credit view, a
change in the monetary policy that raises and lowers the open market interest rates tend to
change the external finance premium in the same direction. Thus, monetary tightening increases
EFP, while easing of monetary policy reduces EFP. As a result, the impact of a given change in
short-term policy interest rates on demand and output is magnified, which reinforces the effects
of variation in interest rates (Bernanke and Getler, 1988). It is a modification of IS-LM
framework and contains all the elements that allow for the theoretical definition of imperfect

substitution between credits on the one hand and bonds on the othet.

! References- Microeconomics of Banking, the MIT Press, 2" edition, 2008
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2.3 Recent Approach to the Theory:

The impact of monetary policy on bank credit operates through the different channels.
According to the conventional credit channel of monetary transmission mechanism there are

two sub-channels through which credit conditions are expected to affect monetary transmission

(Miskin 1996).

i.  Bank lending channel operates through modulation of bank reserves affected by
monetary policy. Expansionary monetary policy leads to increase in bank deposit leads to
increase in bank loans which in turn increase the investment and output. The important
implication is that monetary policy will have a greater effect on expenditure by small
firms that are more dependent on bank loans.

i.  In Balance-sheet channel expansionary monetary policy decreases the interest rate
leads to increase cash flow reduces adverse selection which in turn increases investment

and output.

The main importance of credit view is that it concentrates on the asset side of banks in the

process of monetary policy transmission.

The above two sub channels of the monetary transmission mechanism explain the impact of
monetary policy channels on real economy. The argument made by Cicarrelli, et al (2010) that
the bank lending channel is conspicuous and stronger than the balance sheet channels, relating to
the case of the firm, while for the household, it becomes opposite. In the case of banks which
are smaller and less capitalized, the bank lending channel has been found by having the larger
impact. According to the explanation given by Dr. Utjit Ptel committee’ (2014) based on recent
empirical evidence that substitution of trade credit became the alternative at the times of
monetary contraction and led to the effectiveness of the credit channel. This was mainly the case
of Emerging Market Economies (EMEs), where as in case of sub Saharan Africa, except South
Africa, the credit channel found to have less responsive and weak due to the existence and
domination of informal finance and lack of completion in the banking sectors with low
penetration of institutional finances. In the case of many EMEs where there is the finance is
much more dependent on banks, the credit channel is strong. The argument suggests that the
dominance of institutional finance and substitution of outside finances leads to the less working

of credit channel which may lead to the ineffectiveness of interest rate impact on credit demand.

2 Report of the Expert Committee to Revise and Strengthen the Monetary Policy Framework, (2014), RBI
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But the credit demand aspect has not been explained without which this channel cannot be

realized.

There are some empirical works which has been taken this issue of credit view aspect and the
economy responding towards the interest rate changes. During the late 80s study by Bernanke
and blinder (1988) by taking three assets like money, bond and loans modified the conventional
model of substitutability between money and bonds. They stressed on the loan market and built
a model where there was the two options to choose either bond or loans according to interest

rates. Their model was
L= L(p,i,y).
Where L 4is the loan demand

p is the interest rate on loan

1 is the interest rate on bonds
y is the GNP

Here both the interest rates are negatively related to the loan demand. The dependence on GNP
captures the transaction demand for credit and GNP is positively related to the loan demand.
The credit demands of an economy mainly depend on the interest rate both in the short and long
periods. Because the changes in the different policy rates and interest rate changes will affect the
demand conditions of credit and it will affect the productivity and growth of the real economy.

Based on this model the credit demand is being modeled in recent research works.

Koivu (2009) examined the sensitivity of interest rates on credit demand in China. The

credit demand is nothing but the function of economic output and interest rate:
C =a+BY,+BINT, +,

Where, C,= Non-Food Credit
Y, = GDP (Gross Domestic Product)
INT, = Interest Rate

The main reason behind GDP or output on the right hand side indicates that improvement in
GDP will lead to increase in income and profit in the future relates to credit demand. An
increase in economic output will encourage the future investment in turn increase the credit

demand. But, some authors argued that an increase in economic activity could actually reduce



credit demand by increasing firms and households’ ability to repay debts. (Bernanke and Gertler,
1995), There is not clear an idea among economists in which way output growth affects lending

is a controvetsial one.

The traditional interest rate channel explained that expansionary monetary policy leads to
fall in interest rate, which in turn decrease the cost of capital and will raise investment (Miskin,
1996). When lending rates increase, borrowing becomes more expensive and demand for credit
declines. A rise in interest rates may cause investment project unprofitable and discourage the

firms to borrow less which will lead to decrease in the demand of bank credit.

KOIVO (2009) found that the Chinese economy has become more sensitive towards
interest rate policy. He has studied the response of the interest rate and credit demand
relationship and found negative relationship. He also found that there is a significant link in
between the lending rate and credit stock, where the interest rate and value-added by industry (as
economic output instead of GDP) have been taken as the determinants of credit demand. In the
Indian context a downward adjustment in signal rate like Bank Rate becomes more effective,
when accompanied by reduction in cash reserve ratio or actions through open market

operations.

India as a developing economy where more firms and households are dependent on bank
credit indicates the rise of Non-food credit representing the significance of the credit channel.
Thus the factors influencing the credit demand are the main focus of this research paper,

especially interest rate and its influence on credit demand.

2.4 Literature Review:

Credit markets in India were tightly regulated before 1990s. Bank credit was the main
target of monetary policy under the credit planning approach adopted in 1967-68. The Credit
market was characterized by credit controls and directed lending. Credit controls included
sectoral limits on lending, limits on borrowings by individuals, stipulation of margin
requirements, need for prior approval from the reserve bank, if borrowing exceeded a specified
limit, and selective ctredit controls in the case of sensitive commodities. The Interest was
administered and credit market was strictly regulated. While commercial banks catered largely to
the short term working capital requirements of industry, development finance institutions
focused mainly on long term finance. Given the high dependence on bank credit and lack of

substitutes for external finance, firms in developing economies are highly sensitive to changes in
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the cost and flow of credit. In the pre reform period in India with predominance of largely
administered regime of bank credit and interest rates, monetary transmission can be conceived of
operating largely through the bank credit channel. There was no role of market based channels

during this period, and no scope for a debate over interest rate versus credit channel.

The traditional Keynesian IS-LM interpretation of the monetary transmission mechanism
explains that expansionary monetary policy leads to fall in interest rates and lowers the cost of
capital, which in turn leads to increase in investment spending causing the aggregate demand and
output to rise. Miskin (1996) argued that the significant feature of the transmission mechanism is
the emphasis of real interest rate which affects consumer and business decisions. He also gave
importance to long run real interest rate, which has more impact on spending. Monetary policy
can still be effective even the nominal interest rate is zero, which is the important part of the
discussion by monetarist of explaining great depression where the U.S economy did not stick to

the liquidity trap during great depression.

The Impact of monetary policy on the real economy in India operates through various

channels. Under the conventional approach referred to as “money view”, monetary policy

>
influences the economy through interest rate. The alternate channel that emphasizes the credit
conditions as the route of monetary transmission is referred to as the “credit view”. Bernanke
and Blinder (1988) in their celebrated work traced on credit view in which they presented the IS-
LM framework augmented with bank intermediate loans. They argued that since loans and bonds

are not perfect substitutes, monetary policy operates through the conventional money channel

but also through the credit channel.

Bernanke and Gertler (1995) emphasized the credit view in which a change in monetary
policy raises or lowers open market interest rates tends to change in the external finance
premium in the same direction. There are three reasons for which the credit channel is
important. These are credit market imperfections which affect the firms’ employment and
spending decision, tight monetary policy hurts the small firms mainly dependent on bank credit

and asymmetric information.

Kashyap, Stein and Wilcox (1993) developed a broad theoretical framework to analyze
the credit channel of monetary transmission. According to Kashyap et al (1993), tight monetary
policy will lead to fall in the quantity of loans simply reflects a decrease in loan demand and not a
reduction in loan supply, meaning that there is an inverse relation between the rise in interest rate

and credit demand. They argued that the impact of monetary stock operating through the
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interest rate channel will reduce the demand for all types of finances, but that operating through

the credit channel will lower the loans and other finances.

By taking the data collected in 1987 from a sample of 1389 American small firms,
Petersen and Rajan (1994) observed in their regression that the interest rate on the most recent
loan on some control variables and two related variables such as the length of the relationship
and the number of banks from which each firm borrowed. They found most of the control
variables and the length variables are not significant, while the number of banks is having a
significant positive correlation with the interest rate. In a 1995 paper, based on 1277 firms drawn
from the same sample, they related the interest rate to the age of firm, estimating different age
intercepts and slopes for different levels of the concentration Index of the market for deposits,
the latter being used as a proxy for the strength of the lending relationship. They found a
negative correlation between the interest rates and the firm’s age for each level of the
concentration index, but the coefficient has a lower magnitude in more concentrated markets.

Gertler and Gilchrist (1994) found that larger firms are likely to increase their borrowing,
but small firms faced the problems of borrowings as a result of monetary policy tightening by
using the US data. This situation is much more similar to the developing countries in which
‘small firms’ are more dependent on bank credit due to less developed capital market. Ramey
(1993) also followed the same argument of the differences in the credit borrowing of small and
large firms due to rise in the interest rates through the monetary tightening. These studies mainly
reflect the negative relationship between the credit demand and the rate of interest rate in

developed economies as well as developing economies to some extent.

DOAuria, Foglia, Reedtz (1999) explained the bank interest rate and credit relationship,
where they argued that a larger share of credit is related to lower interest rate. The degree of
competition in the credit market also significantly affects interest rates, but the impact is very
small. Other things being equal, a borrower can expect to pay each bank a slightly lower interest
rate if it increases the number of lending banks. They interpreted this result in the sense that
some degtree of competition does not weaken the relationship with a main/parent bank; it is used
by the borrower as an incentive to discourage the relationship bank from extracting a monopoly
rent.

Among the four distinct transmission monetary transmission channels, quantum channel
has been emphasized in India, with the development of financial markets and closer integration
of such markets, the interest rate channel is considered as important. Rangarajan (2001) argued
that the impact on output will depend on a variety of environmental factors. The history of

industrial growth even in the decade of the 1990s shows that high interest rates did not deter
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higher growth in industrial production, when investment demand was high due to other factors.
A lowering of interest rates need not necessarily stimulate output. The concept of interest rate
impact on output has been argued by the researcher many times in case of India. Zhang and
Wan (2002) studied the impacts of household consumption using annual data for 1996-1998.
They found that household has been reacting to financial variables and uncertainty since 1985

but a constructing financial system has made inter-temporal allocation of resources difficult.

Qin, Qusing, he and Liu (2005) first estimated equation for monetary aggregates such as
M, M, and base money by using an error correction model on the quarterly data in the year 1992
in the context of China. However, he did not able to provide any strong proof of link between
interest rates and the real economy. Interest rate and the reserve ratios are both treated as
exogenous because of their less use in the conduct of monetary policy. Tuuli Koivu (2009)
argued that loan demand in China has indeed become more dependent on interest rates. By
using the vector error correction model on interest rates and output as the determinant of credit
demand, they identified whether the impact of interest rate in China has become stronger over
the last year. Finally, they got the result that the Chinese economy has become more sensitive to
interest rate policy and there is a negative significant link in between the lending rates and credit

stocks.

Two parts of the bank lending channel have been emphasized by Pandit, Mittal, Roy,
Ghosh (2006). There is no close substitute for bank loans, both on the asset side of banks’
balance sheet and on the liability side of borrowers. Especially, households and small firms lack
access to forms of credit other than bank loans. Second, monetary policy changes have a direct
effect on money supply. Following a monetary tightening which drains deposits from the

banking system, banks have to readjust their portfolios by reducing their supply of loans, ¢

There are the debates going on regarding the impact of interest rate on the non-food
credit on its influence. Because the above literature suggested that some empirical results are
representing the interest rate as a determinant of credit demand, while other findings are
representing that no such influence of interest rate is there with the credit of commercial banks.
Taylor (1995) has an excellent survey of interest rate channel of monetary policy transmission
mechanism. He takes the position that there is a strong empirical evidence for substantial interest
rate effects on consumer and investment spending, making the interest rate monetary
mechanism a strong one. But his argument is a highly controversial one as because many
researchers like Bernanke and Gertler (1995) have an alternative explanation that the empirical

studies have had great difficulty in identifying significant effects on interest rates through the
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cost of capital. Indeed, these researchers see the empirical failure of interest rate, monetary
transmission mechanisms as having provided the stimulus for the search for their transmission
mechanisms of monetary policy, especially the credit channel. The research paper Monetary
policy and bank behavior: empirical evidence from India by S Ghosh (2006) analyzed the
transmission of monetary policy shocks in other words interest rate and its relation to the

commercial bank behavior. He has taken three variables,

1. Size of the bank (Natural logarithm of total assets)
ii.  The degree of liquidity (ratio of liquid assets- cash and balance with central bank + call
money + investment in govt. and approved securities to total assets)
fii.  Degree of capitalization ( the ratio of capital and reserves to total assets)
iv.  Yield of 364 Day T bill as interest rate
v.  Real GDP

The Methodology followed was Generalized Method of Moments (GMM) and the study
concluded that the down word Interest rate changes in India during 1992-2004 provided the
opportunity to expand the lending of bank credit. The real GDP growth shows the pro-cyclical
in credit expansion. The analysis of banks based on size and capitalization results suggests that
increase in interest rate by monetary contraction reduce the banks credit expansion. The large
banks to some extent manage to protect their loan portfolio in the situation of monetary policy

contraction.

An analysis of Economic and Political Weekly (EPW) research foundation shows that higher the
interest rate is not creating much problem for the credit growth. This analysis has been done on
the basis of recent year data sets from 2010 onwards, which shows that there is an increase in the
interest rate but the credit growth is not declining much. There are certain reasons suggested by
them for this credit growth are the recent credit demand by an increase in economic activities
and the banks are also adopting some alternative ways to handle the additional risk of the credit
market. They also suggested that the increases in the deposit growth rates in the banks are
incentives for the increase in the credit growth rates. The recent credit growth highlights the
increase in credit demand by banks, but there is also the controversy of accessing credit by the
firms from the external sources other than banks. It suggests that there have been some changes
in the sectoral distribution of credit demand where there may be the increase in the credit

demand in different sectors except the industrial sector.

14



A. Calza, c.gartner and j. Sousa, (2001) modeled the credit demand for loans to the private
sectors in the Euro Area and explained the private sector demand for loans in the Euro area. The
study has been done on the private sector loan demand and its determinants. It has focused on
both the short term interest rate and long term interest rate with the GDP to their effects on
loan demand of the private sector in the Euro area. By applying the Johansen cointegration and
VECM model, they concluded that there is a reasonable both short term and long term
relationship between the loan, GDP and interest rate. The basic argument in this paper is that
the determinants of demand for loans are the domestic factors mainly the interest rate and GDP.

The result shows there is a significant relationship between the interest rate and GDP.

Bhaumik et al (2011), examined the impact of bank ownership on the reaction of banks to
monetary policy from 2000 to 2007. The authors used the average prime lending rate (PLR) of
the large banks as a proxy for the monetary policy rate, and estimated the change in loans in
response to changes in PLR at the bank level. They found that banks decrease loan supply in
response to increases in PLR in tight money periods, and suggest that the bank lending channel
of monetary policy is likely to be more effective in tight money periods than in easy money
periods. Since the authors used the prime lending rate of banks as the indicator of monetary
policy, they implicitly assume complete and quick pass through of changes in monetary policy to
bank lending rates, thus missing a potential price response by banks to monetary policy and

looking only for a quantitative response.
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2.5 Conclusion:

The above review of previous literature vindicates the fact that the relationship of interest rates
to non food bank credit is still inconclusive. While analysing this relationships, a few literature
explained mainly the response of the changes in the policy rates to the bank credit. But there are
many interest rates variables in which banks are considering while setting up their corresponding
base rate, which is directly linked to the credit disbursements. The introduction of Benchmark
Prime Lending Rate (BPLR) in recent periods has not been strictly followed by the banks. In
spite of that, they mainly are arriving at some sub BPLR interest rates. This sub BPLR rate also
varies from bank to bank as this rate is computed at the corresponding bank level. As a result of
which the credit facility is affected and sometime the actual benefit is not passed to the investors
of the priority sectors of the economy. A few literatures also conscipicously not focused on the
short term and long term interest rates while analyzing the relationship between bank credit and
interest rates. A large chunk of the literature is only concentrated on the relationship between the
gross bank credits and its relationship with interest rates and ignoring the response of the interest
rates with the sectorial concentration of non food bank credits. These issues are taken up for the

analysis in the subsequent chapters.
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CHAPTER -1I1I

CREDIT GROWTH, SECTORAL CREDIT GROWTH AND POLICY RATE CHANGES:
A TREND ANALYSIS

3.0 Introduction:

The banking sector has become more active in the post liberalized era due to the removal
of some restrictions like interest rate determination. Lack of easy access of capital market has also
another reason of the growing importance of commercial banks and its lending activities in India.
The liberal interest policies by RBI in the post reform period gave an incentive to the commercial
banks to lend more. To understand the broad picture of this credit growth in the post reform
period, it is not sufficient to know only the overall credit growth of the commercial banks. The
overall credit demands of the commercial banks are broadly divided into two parts, namely, food
credit and non food credit. The concentration of the non food credit demand in the bank credit is
very high in comparison to the concentration food credit. The non food credit demand is also
broadly categorized into agriculture and allied activities, industries includes micro, small, medium
and large scale industries, services and personal loan sectors. In this chapter, we have confined our
analysis to the trend analysis of the responsiveness of interest rate changes to the non food credit

demand and sectoral concentrations of non food credit demand in India.

3.1 Tends in Non Food Credit of Commercial Banks:

Scheduled commercial banks constitute three-fourth of the credit market in India. Commercial
Banks refer to both scheduled and non-scheduled commercial banks, which are regulated under
Banking Regulation Act, 1949. Non-Scheduled Commercial Banks are the remaining banks except
the scheduled commercial banks. According to the RBI categorizations, the Scheduled Commercial

Banks are grouped under the following categories:

1. State Bank of India and its Associates

2. Nationalized Banks

3. Foreign Banks
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4. Regional Rural Banks

5. Other Scheduled Commercial Banks.

Scheduled commercial banks capture the major portion of the credit market of India. These
banks are the principal source of financing capital to both private sector and government
enterprises. They also play a greater role in sharing the resources between private and public sectors
by providing a major portion of credit to the priority sectors such as agriculture, micro, small-scale
industries, roads and water transport operators, small and medium business, retail trade, professional
and self-employed persons, states sponsored organizations for SCs and STs, education, housing,
consumption loans, micro credit, loans to software and food and agro-processing sector. Banks are
the major player on Credit market which plays an important role in the monetary transmission

mechanism also.

Less developed financial system and complexity of the procedure of lending forces the firms to
predominantly dependent on commercial bank credit to finance their operation. There are big
numbers of the small and medium enterprises in the industrial and services sectors in India primarily
dependent on bank credit mainly because they are unable to access the capital market for their stock
requirements. The money supply process changes through the changes in the policy rates, which

affects the reserve capacity of the banking system and credit creation of the money banks.

Credit growth of commercial banks in the period of the nineties was very less. However, it has taken
a significant movement post in 1995; however, during the period of 2001, it has started contracting.
The causes of this are twofold emanating from both the supply as well as demand side factors. The
primary supply side factors were the introduction of prudential norms relating to income
recognition, asset classification and provisioning in the mid-1990s. On the other hand, the demand
side factors are the speedy enlargement of industrial sectors in the initial period but it sharing in the

former 1990s. It involves the credit demand and as a result of which, it started going down.

During the period of 1997 to 2002 there was a slow credit demand phase and the Reserve
Bank of India realized the importance of raising the credit demand in order to increase the economic
growth. RBI adopted the liberal policy of reducing the CRR and increases the bank rates to increase
the capacity of the banks to lend more. But the credit growth did not pick up to an expected level.

Another reason was also that reducing the nominal interest rates and declining inflation led the real
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interest rate to increase. This phase of credit expansion was less as compared to the initial reform
period. During 2003-04, credit growth started rising and it became robust from 2004 to 2007 at a
rate of 30 percent. This increasing trend of non food credit growth has been shown in the chapter
ITII-1 below. The non-food credit percentage growth in 2003-04 has become more than the overall
credit growth. This time was once again the increasing growth of the credit demand period of the
Indian economy after 1995-96 financial years. Indian economy once again started recovering and
major economic variables became stronger in the sense of macroeconomic balance than earlier
periods. Non-food credit growth in this time witness many factors of increasing economic growth,

flexibility in the interest rate determination.

Among the several factors of this credit expansion after 2003, the major factors are increasing
economic growth, improve on asset quality of credit institutions, moderation in inflation and
inflation expectations, decrease in real interest rates, rising income of households and increase
competition with the entry of new private sector banks. The project financed by banks and removal
of restriction on credit also contributed to credit expansion. Once again the credit growth slowed
down in 2008-09. Credit growth decreased to around 15 percent and it led to the slowing down of
Indian economy with falling growth rate. The growth of the economy has also influenced on the
credit demand cannot be denied which is a very risky situation for the credit demanding sector
resulted in falling credit demand. The starting of the subprime lending crisis period, was responsible
for this. It continued till now and gradually recovering to previous level. The strict policy approach
by the RBI in the post crisis period was also the main factor behind the low credit demand in the
economy. The contractionary monetary policy increased the interest rate, which made the credit of
commercial banks more costly and the credit demand started decreasing. After 2012-13 economic
growth of India is rising and it is having a positive impact on the credit demand. In addition to that

the expansionary monetary policy by the RBI helped a little rise in credit demand.
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Figure II1.1: Percentage growth rate of non-food credit:
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3. 2 Interest Rate Issues and Policy Changes:

Central bank of India has always given importance to the macroeconomic stability and
growth process through the different policy alternatives adopted by him. In order to achieve the
target of growth and development of the Indian economy, RBI has preferred many monetary policy
decisions with the introduction of new policies and financial regulations to make a more productive
investment by fulfilling the financial needs of the investors.. Macroeconomic stability, which is the
primary challenge, has also been the main aim of the RBI in recent periods. In this process of
financial stability with providing help of these financial requirements of the economy, commercial
banks’ role cannot be ignored. RBI regulates the economy by its different policy rates and monetary
instruments through the monetary contraction and expansion mechanisms. Bank rate, SLR, CRR
were the traditional weapons for credit control of the Reserve Bank. Increasing these rates implies a
contraction in the monetary policy of the RBI, which makes the money market tight by lowering the
lending capacity and credit become costlier. On the other hand, when the bank rate is declined, the

credit becomes cheaper and more money will flow to the economy lead to the generation of more
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credit lending capacity of the financial institutions in the economy. Central bank of India has not
preferred frequent changes in the policy rates due to the reason for avoiding the risk occurrence and
undesirable circumstances and unstable macroeconomic conditions of India. Many times it has been
seen that an increase in the policy rate had created some announcing effects and psychological

pressure of the financial institutions.

After the liberalization of Indian economy and the removal of many restrictions such as a
administered interest rate mechanism, market forces determine the rate of interest. The rate of
interest as a variable is having its importance because of its intermediate role in the equalization of
demand and supply of funds in different sectors of the economy. The importance of interest rate
channel is much more on the monetary policy measures. To maintain a good policy decision with
respect to interest rate has always a challenge for the central bank. Interest rates are the instrumental
variables and indicators because they are both input and output of monetary policy decisions (Weber
et al. 2007). Chakravarthy Committee Report (1985) emphasized the impact of the interest rate
variables in the different economic variables and their role in the generating growth of the economy.
The Need of the suitable interest rate policy of target for the monetary management instrument has
been realized by the RBI. For the efficient allocation of investment through the interest rate, where
the interest rate has been playing an effective instrument in the process of mobilization of saving to
investment (Warren and Deena, 1980). The monetary authority should give emphasis on such kind

of interest rate, which is much more supporting the mobilization process of saving and investment.

Post reform periods of Indian economy witnessed a financial sector reform with a new institutional
set up in the transitional phase brought new challenges for the monetary authority and their financial
management process. Their categorization of monetary policy instruments has been done in the
name of direct and indirect instruments. Repo rate, open market operation (OMOs), standing
facilities and market based discount windows which are the purchasing part are the indirect
instruments operate through the price channels. RBI managed the market liquidity process through
the repo rate for selling the securities and Reverse Repo rate for buying the securities. In addition to
that Repo and Reverse Repo rate became important instruments for the interest rate management
mechanism by RBI. With the market determined interest rate of the securities phase of the Indian
economy, both the Repo and Reverse Repo became the effective instruments for interest rate

control mechanism and money supply controlling process. In the connection of these instruments,

21



the Liquidity Adjustment Facility (LAF) has been introduced in 2000 supported the monetary

control process.

The policy of interest rate instrument became stronger after the introduction of the LAF in
the Indian monetary policy frameworks. In 2004, the LAF is functioning with the Repo and Reverse
Repo rates with the banks. LAF has played major role in operating in a deficit liquidity situation.
LAF has been expanded in different dimensions from 2011 onwards and one among them was the
Weighted Average of Call Money Rate (WACR) became the operating target of monetary policy. In
the process of these transitions the liquidity management system of RBI became stronger due to the
effective interest rate management mechanism with the introduction of new interest rate instrument

in the monetary policy framework.

Prime lending rate (PLR) is one of the important interest rate mostly used by the commercial banks
in the lending process to their creditworthy borrowers, which was later replaced by a new interest
rate named as Benchmark Prime Lending Rate (BPLR). It has been seen that the banks are not
following PLR much in their lending activities and most of the lending process is being done
through the sub-BPLR. In March 2007 the portion of sub-BPLR increased to 82 percent. The trend
analysis of the BPLR shows that there is the downward trend in the BPLR. The banks are keeping
the BPLR unchanged by altering the margin below the BPLR in respect of market conditions at the
time of change in the policy rates especially when a decline in policy rates. Major lending activities
are being done through the sub-BPLR by banks with several interest rate alternatives like
commercial papers, WACR, certificate of deposits for managing the proper lending activities. But,

major banks mainly advertise to charge the PLR in the lending credit is not being used.

The Base Rate system was introduced by RBI and became effective from July, 2010 for making a
better transparency of the different interest rates and lending rates of the banks with proper function
of the transmission mechanism of the central bank’s monetary policy. The Base rate of the banks
became the minimum rate in which they can do their lending activities in a better manner and
helpful for reducing the risk of lending credit to the borrowers. Banks are expected to use different
measures of their cost of funds as inputs to the calculation, including using an average cost of funds
instead of the marginal cost of funds, has been noted as a potential reason for a lack of

responsiveness of their base rates to policy rate changes.
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Another potential factor affecting transmission is the share of banks’ loan portfolios that is
made up of fixed interest rate versus variable interest rate products. With a higher share of
outstanding variable rate loans that are benchmarked to the base rate, a bank’s future stream of
interest income will vary more with changes in the base rate and banks calculate their base rate
taking their cost of funds, the costs of complying with certain regulations (CRR and SLR), overhead
costs, and profits into account. They use their own formula to calculate their base rate, under
stipulation from the RBI that it must be calculated in a consistent manner and made available for
supervisory review. The fact that banks use different measures of their cost of funds as inputs to the
calculation, including using an average cost of funds instead of the marginal cost of funds, has been
noted as a potential reason for a lack of responsiveness of their base rates to policy rate changes.
Another potential factor affecting transmission is the share of banks’ loan portfolios that is made up
of fixed interest rate versus variable interest rate products. With a higher share of outstanding
variable rate loans that are benchmarked to the base rate, a bank’s future stream of interest income
will vary more with changes in the base rate. Chapter IV of the Patel Committee Report (RBI 2014)
discusses likely impediments to monetary transmission in India and provides exploratory evidence of

an asymmetric effect of the policy rate on deposit and lending rates in India.

The RBI has expressed the issue regarding the lack of policy rate pass-through to lending rates
and deposit rates, and certain changes to the monetary policy operating framework have been
implemented with the aim of improving transmission. Recent RBI monetary policy statements
mentioned that pass-through of past policy rate cuts to lending rates as a prerequisite for further
monetary easing (March 4, 2015), and discuss lending rate sensitivity to the policy rate (April 7,
2015).

The chart II1.2 shows the trends of money lending and deposit rates. The monetary rates were lower
and the lending rates were more due to certain factors of sound economic performance of that
period. It also reflects that that the low lending rate indicates less costly and inverse relationship
among them. After 2009-10, the lending rates started declining and the interest rate started rising
during the crisis periods. This period lending became less due to the increasing price of the credit as
a result of the rise in the monetary rates pushing the interest rate to increase upward. The interest
rate policy of that time and the rise in the interest rate charged by banks in this period shows the

interest rate effect and responsiveness bank credit demand.
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Figure II1.2 Trends of different rates
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There was a contractionary monetary policy adopted by the monetary authority of India in that

period. During 2007 repo rate and CRR increased to around 10 percent, which was highest in the

decade and led to the increase in the interest rate and bank credit, became costly. This was the result

that the lending growth of the commercial banks declined in 2008 onwards. This would be seen

clearly from the Chart. —II1.3. Thus, one thing is clear that when there are the changes in the policy

rates it affect to the interest rate variable of the economy and the lending capacity with the

investment of the economy. The overall analysis suggests that there is the link between the policy

rate changes and its response to the economy through the different form. The main variable in the

economy changes is mainly the interest rate whether it may be in different forms. Therefore, it

cannot be denied that the interest rate policy followed and charged by the private sector banking is

affecting the credit demand of the economy and also the output, employment and growth.
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Figure II1.3 Trends in Major monetary Policy Rates:
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3.3 Sectoral Distribution of Non-Food Credit of Commercial Banks:

Bank credit comprises of both food and non-food credit and the major share of bank credit
come under non-food credit which is 98 percent in the march 2015. The main four sectors credits
are the industry, agriculture, services and personal loans. Among these main four sectors there are
some sub sectors which come under these individual sectors. The importance of sectoral
distribution is more because it will provide the broad picture of the trends in credit growth in
different sectors with sub sectors and it would be helpful to understand a particular sectors growth

or decline.

The Chart III-4 shows the percentage share of the non-food credit comes under different
sectors of the economy. Industrial sector constitutes the highest portion of the non-food credit,
which is more than forty percent and the service sector credit demand is the second highest, around
23 percent. The personal loans and agricultural sector demands are 20 percent and 13 percent
respectively. Thus, it is clear that most of the non-food credit of the commercial banks goes to the
industrial sector of the economy. While the agricultural sector covers the lowest percentage of credit

share, it means that the credit demand in the rural area is less because there are many problems of
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lack of awareness, limited bank branches, banking habits of people. The major portion of the
industrial credit in non-food credit signifies the on dependence on the commercial bank credit by
the productive sector of the economy. The changes and it main reason will be clear when we would

go through the trend in the non-food credit to the commercial banks.

Figure III. 4 Percentage share of Sectorial Distribution of non -food credit:
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Source: Reserve bank of India, complied author

The actual growth of bank credit has always been the increasing trend. Whenever the economy is
facing the anything like a crisis or slowdown, it has not impacted the actual credit demand to be the
less than the previous periods. If we see the actual trends of non- food credit with the different
sectorial credit lending by banks as shown in Chart IIL.5 below, they all are in the increasing trend.
The credit growth up to 2006-07 was high, but the crisis period led to the decrease in the credit
demand. Even then also the actual credit demand has not declined in the periods of 2007 onwards
can be observed from the chart. This chart does not clearly show the increasing trend because these
lines in the chart are the line of showing the actual amount of credit demand. In order to do some
broad observation, we can refer to the chart II1.6. This chart is showing the percentage share of

credit trends of different individual sectors in total non-food credit.
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Figure IIL.5 Increasing Trends of sectoral Non-food Bank credit
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The percentage bar of the different sectors shows that there was the decline in the personal loan
demand and the agriculture and service sector remained same. There was the growth in the industrial
sector in the total share of non-food credit. It indicates that the post crisis period, was having high

interest rate, increase in risk and economic slowdown were the main determinant of it.



Figure II1.6 Percentage increase in share of sectoral credit (2006-14)
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The percentage share of the different individual sectors has been depicted in the above chart no
II1.6. The percentage share of the industrial sector credit growth has increased from 38% to 44%
from 2006 to 2007 despite the periods of the crisis in 2007. Similarly, agricultural credit increase
from 12% to 14%. The credit demands of the service sector remain same over this period. The retail
sector lending decreased from the 27% to the 20%. The basic reason behind the decrease in the
retail credit of the personal loan decrease due to the impact of crisis periods, which created the
consumption capacity of people. The overall analysis of the percentage share reveals that the
industrial and agricultural sector share has not declined, but the retail sector’s share of commercial

bank credit in total credit has declined.

The post reforms period credit growth moved through a discontinuous process. The major
reason behind this can be analyzed through the sectoral analysis. The different sector credit demand
will reveal better the problems of understanding the reason behind the credit expansion and credit
contraction. Both the phase of post 1990s and last decade witnessed the changes in the credit
demand pattern of different sectors in a different manner. The changing structure of the economy
also contributed more to the changing pattern of credit demand by different individual sectors. The
credit flow during pre and post crisis period of 2007 can be analyzed and it would also give a better

understanding of the sectoral changes of it.
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3.3. A. Agriculture:

The agricultural sector has always been neglected by the commercial banks in financing credit
facilities. There are several reasons behind the less intention of providing credit towards the
agricultural sectors. If we analyze the history of post independence periods the problems can be
understood clearly. For the first time in 1966 all India Rural Credit Review Committee was set up to
review the supply of rural credit and to recommend for the providing more credit facilities to the
agricultural sector. With this review, the committee also recommended that the commercial banks
also have to play a major role with cooperative institution for providing credit to the agricultural
sector. After this committee review following the Indian banking sector reforms in 1969 the concept
of priority sector lending was introduced to enhance the credit facilities to the many neglected
sectors like agriculture. After the bank nationalization once again the agricultural sector lending did
not pick up to the targeted level and it was mainly due to the inability of the commercial banks to
finance the agriculture. After 1970s Regional Rural Banks (RRBs) and National Bank for Agriculture
and Rural Development were set up and the flow of agricultural credit started rising. Setting up the
Rural Infrastructure Development Fund (RIDF) by NABARD which was mainly funded by the
scheduled commercial banks achieved the target of providing credit to agriculture in the post reform
periods. The initial post reform periods credit flows from the scheduled commercial banks were in

the industrial sectors, but later agricultural credit also improved subsequently.

The credit demand of agriculture in the post reform period from 1990s to 2001 has declined from
15.9 percent to 9.6 percent. This period is also witnessing the decreased in the share of agriculture in
GDP. Due to this condition, the Government of India and RBI' took different policy decisions to

increase the flow of credit to the agricultural sector. These were,

e Rescheduling of short-term loans to medium and long term loans

e Higher target fixed under the Special Agricultural Credit Plans of public sector banks and

making it applicable to private sector banks

e Advising banks to double the flow of credit within three years, starting from 2004-05.

Agricultural credit started rising from 2007 onwards. The share of agriculture to total non-food
credit was 13 percent in 2007, which has increased steadily from 13 percent to 43 percent in 2014

equal to more than threefold increase in credit. A different policy decisions by RBI before 2007

! Report in currency and Finance, RBI 2005-06
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played a main role in the rise of agricultural credit in this period. The growth in cooperative banks
lending, leads to increase in the sectoral credit shows that the only sector which has rapidly grown in
the recent years is the agriculture. The agricultural sector lending has always been given less
preferable by the private sector banks and the discounted interest rate create disincentive for
lending. Thus, the interest rate changes have not the systematic effect on the agricultural sector

lending and credit demand.

3.3. B. Industry:

Credit demand growth of the industrial sector in 1990s was 16.4 percent, whereas in 1980s, it was
slightly more than this (16.7) percent. It declined in the next decade to 15.8 percent. The share of
total bank credit is 38.8 percent in 2005 as compared to 48 percent in 1990s. Even if the
introduction of commercial papers, shares and debentures increased the credit flow initially, but later

declined latet.

In the post reform period industrial growth, but the increased but the credit demand of the
industrial sector from the banks declined mainly because of the more reliance on the external
sources and dependent on the capital market. The less dependence of the industrial sector on bank
credit led to decline in its the share in total non-food credit from 54.3 percent of bank credit to 39.1
percent in 2004-05. Credit intensity of the industrial sector has increased in the post reform periods.
The percentage share of small and medium credit to industry out of the total credit banks in the
industrial sector increased from 17.5 percent in 1995 to 47.6 percent March 2005. Short-term credit

intensity has also increased in the last decade.

The crisis periods of 2007 has led to the decline in the credit in different sector. But, the industrial
sector growth has not slowed down much. The percentage share of the industrial sector in the total
non-food was grown and can be seen from Chart. III. 6. The percentage share in 2007 was 38
percent and it is increased to 44 percent in 2014. The interest rate policy in this period was very
much rising upward and borrowing became costly. This post crisis period witnessed the rising
interest rate and costly loans prices for borrowers, but the industrial sector credit has not declined.
Here the interest rate has not affected much of the industrial sector lending. The recent periods
introduction of prudential norms which have reduced the risk also have given incentive to the
private sector banks to lend more. The banks always give more preference to lend more to the

industrial sector because of the most productive sector of the economy and less risk of loss and
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problem in repayment. Therefore, the response of the interest rate is not so much systematic in this
sector also. But, it cannot be rejected that there is no interest rate effect because the pace of growing

trend has declined in compared to previous periods of 2005 as compared to the post crisis periods.

3.3. C Service Sector:

The contribution of the service sector has always more on the GDP in comparison to the
concentration of agriculture and industrial sector. Presently it is more than 60 percent after 2005-06.
But it was the time in 1990-91 the share of the service sector to GDP was only 46.7. There is the
rapid increase in the share of the service sector in GDP in the post liberalized period indicates the
expansion of the service the sector. With the expansion of service sector the credit given to it has
also accelerated after 2005-006. The share of the service sector in total bank credit has increased from
30.9 percent in 1990-91 to 48.7 percent in 2005-06 which was reflecting the increasing share of the
service sector to the total GDP. The credit intensity of the service sector has also increased in the
recent periods. The credit intensity of the service sector in 1990-91 was 14.9 percent, which has
increased to 15.2 percent in 2001. The credit intensity of service sector surprisingly increased to 36.5
percent in 2006. This can be seen from Chart IV.5 that the recent period’s credit growth in 2012 to
2014 has increased much more. As compared to the other sector the service sector, is growing fast
and the major reason behind this is a sharp rise in credit demand of the household sector. There is
also the major reason of increasing the trade activities, tourism, wholesale trade, commercial real
estate and increasing NBFCs growing activities in the liberalized market. The interest rate policy in
the post crisis period has very restrictive, but it has not affected very much in the credit demand of

the service sector as the credit intensity of the service sector is also increasing.

3.3. D Personal Loans:

In the early 1990s, there were certain restrictions on disbursing the personal loans. There were
restrictions in different forms like limits on the granting loans by a bank, limits to lend loans to a
person, different interest rate on the loan size and prescription of the maximum periods of
repayment. All the restrictions had been removed in the post liberalized periods. Due to the
relaxation of these restrictions had a positive impact on the increase in the credit of the bank credit.
After 1995 personal loan increased rapidly. In post 1990s the personal credit grew by 25.2 percent,
while it became 38.2 percent during 2005. The overall credit up to 2005 was 20.3 percent. The share

of the personal loan increased to 22.2 percent in 2005from 14.4 percent in 2000 respectively from
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9.4 percent in 1990s”. The housing loans constitute one half of the of the total loan of personal
credit. Housing loan increased by 47.7 percent during the five year period from 2000 to 2005. The
average housing loan has increased four times from 2001 to 2005 and in this period the private
sector banks were very aggressive for lending housing credit. As a result the share of personal loan
in total credit of both the private sector bank and foreign banks reached almost the same level. This

phase of post liberalized period up to 2004-05, the growth of personal loan increased at a high rate.

However, if we see the percentage share of the housing loan, it started declining from 2007
onwards. During the crisis periods of 2007 and onwards the percentage share of personal loan on
total non-food-credit declined to 19 percent in 2010 and remained constant up to 2012 can be better
observed from Chart.II1.6. After 2012, it has started rising very slowly. The overall picture of the
personal credit suggests that there was a sharp rise in the personal credit before 2007. The main
reasons behind this are the increasing economic growth with job opportunities, IT sector
expansions, tax incentive offers to the salary earners, which made housing loan more attractive by
declining the effective interest rate. Even if the interest rate keeps on changing in this period, but
there was no such interest rate effect on the personal loans. While in the post crisis periods of 2007
onwards the credit demand declined due to slow economic growth rate, higher risk of lending by
banks and also increase in the interest rates. Thus interest rates effectively respond in the recent

period as compare to 2005. Thus, when demand for loan is more the interest rate is not affected.

3.4 Conclusion:

Bank credit is the main source of the financial support for the economic growth in the developing
economy. The less developed capital market and access to it in developing countries leads to the
more dependence on the banking sector for their financial needs. The monetary authorities of these
economies also try to control the private sector banking through their policy rates. Indian economy
faces similar kind of situations. The trend analysis in the above section reveals the broad picture of
the credit growth, interest rate issues and policy changes by RBI. There are the major changes in the
credit demand in the different time periods after 1990s. There are issues regarding the credit growth

suggest that there are certain changes and different kinds of response to the credit demand in the

Basic statistical returns of commercial banks in India, various issues, Reserve Bank of India
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economy, according to the respective time periods and economic situation faced by the economy.
The credit growth in the post reform period spanning from 2000 to 2005 experienced the rapid

expansions. But later period trends show the decline in non-food credit.

The interest rate issue of the commercial bank was the main issue with the slowdown in economic
growth. The interest rate was lower in early 2000s, and Indian economy was growing which induced
the private sector banks to lend more. But, later in crisis period credit demand declined with
increasing interest rates and contractionary monetary policy decisions. Banks do not determine their
interest rate based on the BPLR and following the sub BPLR interest rates. It means the banks are
many times opting different interest rate methods to determine their interest rates. Opting different
interest rate except BPLR by banks leads to the different interest rate changes according to the time
which create problems in the lending process and the response of the interest rate mechanism in the
economy become weak. It means the monetary regulatory authority faces the problem in
stabilization of the money supply process with other economic variables. The sectoral non food
credits give a broader picture to supplement for more information regarding the interest rate issues
and some other determinants of credit demand. The industrial, service and personal loan sectors are
more sensitive to the interest rate changes. There are the issues regarding the impact of interest rate
policy changes and its effect on individual sector and its growth trends, but overall analysis suggests

the interest rate response to the credit demand.

The trend analysis reveals some of the important factors and determinant behind the demand for
bank credit. The major determinants are the economic growth and interest rate changes. The growth
rate of the economic output and its impact on credit demand is having no any issues. The main
problem is the interest rate problem, which is due to the existence of the several interest rate
variables such as Sub-BPLR rates and their impact on the credit demand. Commercial banks are not
having any one particular interest rate variable or sub BPLR to follow. Alternative interest rate

mechanism followed by the banks leads to the problems in the credit pricing system.
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CHAPTER- IV
METHODOLOGY AND EMPERICAL FINDINGS

4.0. Introduction:

Commercial bank credit is the important source of finance for the economy in India. Theoretically,
credit flow of commercial banks depends upon the several determinants. The interest rate is the
important determinant among them. The theory behind the interest rate and the commercial bank
credit suggest that the interest rate and the credit demand are inversely related. When there is an
increase in the interest rate, the credit demand of the commercial banks will decline and decrease in
the interest rate will lead to the increase in the credit demand. In this chapter, we empirically
estimate the relationship between the change in the interest rate and commercial bank credit. The
empirical analysis based on both the time series and panel data analysis. To study the overall non-
food credit demand and interest rate relationship, the time series model can give better result. In
order to study the relationship of credit demand relating to the individual sectors of non-food credit

of commercial bank and interest rate, the panel data technique is the suitable method to follow.
4.1. Methodology of the study:

To examine the relationship between interest rates and commercial bank credit demands, we
have employed time series analysis and methods, such as Johansen’s cointegration test, Granget's
causality test and Vector Error Correction Model. The second section of the study follows the
panel data analysis to examine the relationship between sectoral distribution of the non-food

credit and interest rates.
4.1.1 Methodology of Time Series:

To start with, the study is based on a four variable Multiple Regression model where the
commercial bank credit is a function of the economic output, and short term as well as long-
term interest rates. In the case of economic output, we have considered the Index of Industrial
Production (IIP), because the monthly data on Gross Domestic Product in the context of India
is not readily available. To represent the short-term interest rate, we have considered the repo
rate (REPO) and for long-term interest, the yield on 364-day Treasury bill can be considered.

The Regression model is as follows:

Credit, = 8, + By, + Bijints, + Bjntl, +e, .. (4.1)
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In the above equation y, the economic output (IIP). The ‘ints.” refers to the short term interest

rate (Repo rate). The ‘intl’ is the long-term interest rate, (Yield on T-364 day).
4.1.1.1. Unit Root Test:

As our study based on the time series data, to start with, we have considered the Unit Root test
for the considered variables in order to avoid the spurious regression. A stochastic process said
to be a weak stationary, if its mean, variance and autocovariance at different lags are time

independent. To explain this process briefly,

Let Y, be a stochastic time series being represented as Y, Y, ... Y,and the mean and the variance

of the process at time t is given as:

Meanu=E &) (4.2)
Variance (Y) = E (Y,-w’=¢* . 4.3)
Similarly, the covariance between Y and Y,,, is given by

COV [Yt+ Yt+k] = Yk = E [(Yt_ H) (Yt+k B H)] """" (44)

Where k = 1, 2, 3... t, y,, the covariance (or autocovariance) at lag k, is the covariance between
the values Yt and Y, that is between two Y values K periods apart. If K=0, we obtain vy, ,
which is the simply the variance of Y (=6°); if K=1, v, is the covariance between two adjacent

values of Y.

Formally, the series Y, is said to be stationary, if the following conditions are satisfied for all m:

ENuw =0 4.5)
E (Yter_H)2 =6’ and, (4.6)
E (Ve ) (Yeomes - 1] = 1 v 47)

The above conditions are known as the conditions of weak stationary. For most of the
applications, these are the conditions required in the time series literature.
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4.1.1.1.1. The Augmented Dickey Fuller (ADF) test

Dickey and Fuller (1979) considered three different regression equations that can be used to test

the presence of a unit root:

AY, =vyY,, +e 4.8)
AY,=a,+ yY,,+e 4.9)
AY, =a,+ yY,, ta,t+ g ceeeee (410)

In the above specifications, the difference between the three regressions concerns the presence
of the deterministic elementsa,, a,t. The first is a pure random walk model, the second equation
adds an intercept or drift term, and the third equation includes both a drift and linear term trend.
The parameter of the interest in all the regression equations is y; if y= 0, the {Y,} sequence
contain a unit root. This involves estimating one or more of the equations above using OLS in
order to obtain the estimated value of y and associated standard errors. Comparing the resulting
t-statistics with the appropriate value reported in the Dickey Fuller tables allows to determine

whether to accept or reject the null hypothesis y= 0.

In conducting the Dickey Fuller test as in equation 4.8, 4.9 and 4.10 were assumed that the error
term €, was uncorrelated. However, in case, the error terms €, are correlated, Dickey and Fuller
have developed a test, known as the Augmented Dickey Fuller (ADF) test. This test is conducted
by augmenting the preceding three equations 4.8, 4.9 and 4.10 by adding the lagged value of the
dependent variable AY,. The ADF test may be specified as follows:

AY,=a,+a,t+yY  + B ¥k Av+e (4.11)

Where €, is a pure white noise error term and where A is the difference operator, y and § are the
parameters. In the ADF test we still test whether y = 0 and the ADF test follows the same
asymptotic distribution as the DF statistic, so the same critical values can be deterministic
components included in the regression equation. Without an intercept or trend uses the
statistic; with only the intercept, use the 1, statistic; and with both and intercept and trend, use ..
The statistic t, 7, and 1, are the appropriate statistics to use the equation 4.8, 4.9 and 4.10
respectively. The DF test forms a special case of the ADF test when the summation part on the

right hand side of the equation (4.11) is the deleted or when k= 0 [Dickey Fuller (1979)]. For
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ADF test, the value of the k is determined based on the Akaike’s Information Criterion (AIC)

and Final Prediction Error (FPE) criterion.
4.1.1.1.2. Phillips- Perron (PP) test

The distribution theories supporting the Dickey Fuller test assume the errors are statistically
independent and have a constant variance. Phillips and Perron (1988) developed a generalization
of the Dickey Fuller procedure when the above assumption is relaxed. The advantage of this test

is that it is neutral to the lag length in the ADF equation.

The statistics proposed by Pillips and Perron (1988) termed as 2’ statistic; arise from their
consideration of the limiting distributions of the various Dickey Fuller statistics when the
assumption of that the disturbance term is an IID process is relaxed. The advantage of the test is
that it is neutral to the selection of the lag length in the ADF equation. Further, the error term

over there could be serially correlated and hence heteroscedastic. Let us consider the following

equation:

Y, =a, +a, Y, +pu, (412
And

Y, =4, +4a,Y,, +a, (tT/2) + ut ...(4.13)

Where the T = number of observations and the disturbance term p, is such that E p, = 0, but
there is no requirement that the disturbance term is serially uncorrelated or homogeneous.
Instead of the Dickey and Fuller assumption of independence and homogeneity, the Phillips and
Peron test allows the disturbance to be weakly dependent and heterogeneously distributed.
Phillips and Perron characterize the distribution and derive test statistics that can be used to test
hypotheses about the coefficients @, and @, under the null hypothesis that data generated by the
Y, =Y., + . The Phillips and Perron test statistics (Zq) are modifications of the Dickey Fuller t-

statistics that take into account the less restrictive nature of the error process.
4.1.1.2. Cointegration and Error Correction

To avoid the problem of spurious result, which arises due to the non-stationary nature of the
data in the time series analysis, cointegration technique came to limelight. Thus, when the
variables contain a unit root, modern time series technique of the cointegration is used to

establish long run equilibrium relationship among them. In general, cointegration is defined as
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the long run equilibrium relationship among the set of non-stationary variables provided their

linear combination is found to be stationary.

4.1.1.2.1. Johansen’s and Cointegration Test:

The Johansen test for co-integration begins by considering the unrestricted reduced form of a
system of variables, which by assumption; can be represented as a finite order Vector Auto

Regression (VAR) model.

x, = Ay + A X, + A X, )+ e, A+ A )x, e, ...(4.14)

Where, ¥ = the (nx1) vector (15 X > X
A0 = an (nX1) vector of constants.

Ai = an (nXn) matrix of parameters.

= an independently and identically distributed n-dimensional vector with mean 0 and variance

z

€ .

The equation (4.14) can be reformulated into a Vector Error Correction Model (VECM) form:

p-1
Ax, = 4, + ZﬂiAxH. +ax, , +¢
=L (4.15)

Where I = an (nXn) identity matrix.

The equation (4.15) contains information on both the short run and long run adjustment to
change in | via the estimates of ' and 7 respectively. As it is shown in Johansen (1988),
7 =af , where & represents the speed of adjustment to disequilibrium, while B is a matrix of
long run coefficients such that the term P embedded in (4.15) represents up to n-1 co-

integrating relationship in the multivariate model which ensure that the x, converge to their long
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run steady state solutions. Hence the matrix  is the matrix of co-integrating parameters and o is

the matrix of the speed of adjustment parameters.

The key feature to note in (4.15) is the rank of m; the rank of n is equal to the number of
independent co-integrating vectors. If rank (n) = 0, the matrix is null, so there is no co-
integration among the set of n variables, that means, there is no linear combination of variables
that is stationary. Hence the equation (4.15) will become a usual VAR model in first differences.

Instead, if rank (n) = n, the vector process is stationary, that means there are ‘n’ linear

. . . X . . . .
independent combinations of ~! that are stationary. So in this case all the variables are

stationary. In the intermediate case, if rank (n) = 1, there is a single co-integrating vector and the

/2 P . . .
expression = ‘77 is the error correction factor. For other cases in which 1< rank (m) < n, there

are multiple co-integrating vectors.

The number of distinct co-integrating vectors can be obtained by checking the significance of
the characteristic roots of n. The number of co-integrating vectors is equal to the rank of the
matrix © and the rank of the matrix is equal to the number of characteristic roots that differ from
zero. The Johansen methodology allows determining the number of characteristic roots that are
statistically different from zero. If the variables in x, are not co-integrated, the rank of m is zero
and all the characteristic roots (A,) will equal to zero. In practice, one can obtain only estimates of
n and the characteristic roots. The test for the number of characteristic roots that are

insignificantly different from unity can be conducted using the following two test statistics:

ﬂ'trace (7") = _Tzln(l_ﬂ’l) ...... (416)
i=r+l

A (ror+l)==Tln(1-4,_.) 4.17)

Where, . the estimated value of the characteristic roots (also called Eigen values)

obtained from the estimated © matrix.
T = the number of usable observation.
r = the number of co-integrating vectors.

When the appropriate values of ‘t” are clear, these statistics are simply referred to as ‘A, and

trace

Nmax - The first statistic tests the null hypothesis that the number of distinct co-integrating vectors
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is less than or equal to ‘t’ against a general alternative. It is clear that A

trace

equals zero when all ),
= 0. The second statistic tests the null hypothesis that the number of co-integrating vectors is r
against the alternative of r+1 co-integrating vectors. Johansen and Juselius (1990) provide the

critical values of the A, and A statistics. The estimated values of the above two statistics are

trace
compared with the Johansen and Juselius critical value to determine the number of co-
integrating vectors exist among the variables. One of the most interesting aspects of the
Johansen procedure is that it allows for testing restricted forms of the co-integrating vector (s).
One can impose restrictions on the co-integrating vectors or adjustment coefficients, and

accordingly conclude whether restrictions are binding or not by using a statistic, which is

proposed by Johansen.
4.1.1.2.2. Error Correction Model:

If the test statistics indicate that one co-integrating vector exists, Maximum Likelihood estimates

of this vector are given by the first column of f. Hence the VECM representation is given by:

p-1
Ax, = A, + Z 7w, Ax, , +aecm , | + &,
i1 ...(4.18)

= By g BB B

where

Again if test indicates that two co-integrating vectors exist, then the first two columns of f are
the maximum likelihood estimates of these vectors, and VECM is given by:

p-1

Ax, = A4, + Z T Ax, ,+aecm |, +aecm ,, | + &,

i=1 ...(4.19)
Here o, and «, represent the effects of the stationary linear combination of ECM1 and ECM2 on
the system; otherwise they are called as speed of adjustment parameters. This VECM can be
used to test Granger causality among the vectors of variables, by testing the statistical

significance of adjustment coefficients and coefficients of the lagged explanatory variables.
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4.1.2. Methodology of Panel Data:

Panel data combine both the time series and cross section observations, which give more
information and efficient result. Econometric analysis of Panel data studies the individual and
micro kind of analysis. Panel data can better detect and measure the effect that simply cannot be
observed in pure cross section and the time series data. In the present study, the panel data are

the balanced panell.
4.1.2.1. The Fixed Effects Model:

The fixed effect model is specified as follows:

Credit= o+ w,D,+ a;Dy + 0, D+ B,+ B,IIP, +B,WACR, + BJINTL, + 0, oo (4.20)

Where the Credit is the sectoral non-food credit unit, which categorized into four units of
individual sectors comes under non-food credit. Those four sectors are Industry, Agriculture,
Service and Retail sector. The other variables are explained as follows:

IIP - Index of Industrial Production

WACR- Weighted Average of Call Money Rate

INTL — Yield of the T-364 day

Here, in the fixed effect model, the term is fixed due to the fact that although the intercept may
differ across different sectors of non-food credit, but intercept does not vary over time, that is it
is time invariant.

4.1.2.2. Random Effects Model:

In the random effects model the intercept is assumed to be a random outcome variable, whereas
the random outcome is a function of a mean value plus a random error. Two ways random
effects model is used for estimation purpose.

The random effect model pools all the observations, allow each cross section unit to have their
own intercept value. We assume that the intercept values are a random drawing from the cross
section units. In this respect, we consider the following similar kind of model as specified in the

earlier model:

Credit= g+ p.lIP, +§;WACR, + pINTL, +¢, ... (4.21)
Instead of treating B1i is fixed, it assumed as a random variable with a mean value of 31 and the

intercept for an individual company can be expressed as;

‘A panel is said to be balanced if each subject (firm, individuals, etc.) has the same number of observations.
Gujarati(2008)
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Bli=pl +ei i=12,.N

Where ¢, i is a random error with a mean value of zero and variance of o’ . Therefore

Credit= p,+ p,1IP, +5,WACR, + §INTL, + ~+p, ... (4.22)
Credit=g,+ p,1IP, +;WACR, + §INTL,, + w, ... (4.23)
Where w, =¢& tu,

The composite error Term 2, consists of two components: & which is the cross section, or

individual specific, error component, and u,;, , which is the combined time series and cross

section error component and is sometimes called the idiosyncratic term because it varies over
cross section as well as time. Owing to this intra-panel variation, the random effects model has
the distinct advantage of allowing time-invariant variables to be included among the regressors.
In the above equation instead of treating the 3, fixed, we assume that it is a random variable with
a mean value of 3,°. Here, in the random effect model our four sectors of non-food credit have a
common mean value for the intercept.

4.1.2.3. Model Specification Test:

One can think of fixed effects and random effects can be the same model, having different
assumptions about Cov (B;, X ;) . There are different tests available for fixed and/ ot random
effect models. However, we have considered the Hausman test to examine the model and

heteoscadesticity here.

4.2. Variable and Data Description:

The present study constructs a four variable time series and panel data regression. The four
variables are Non-Food Credit (NFC), the Index of Industrial Production (IIP), Repo Rate and
the yield on 364 day T-bill INTL). However, the variables considered in the panel data include
four variables such as Non-Food Credit (NFC), the Index of Industrial Production (IIP),
Weighted Average Call Money Rate (WACR) of and the yield on T-364 day T-bill. The study is
based on the monthly data analysis. As the monthly GDP data is not available in the context of
India, the IIP is considered as the proxy for Indian Monthly GDP. The Repo rate and WACR
are considered to represent the short-term interest rates and the yield on the 364-day Treasury
bill rate is considered to represent the long-term interest rate. The period of the study is
spanning from April 2001 to December 2014. The Index of Industrial Production (IIP) is

considered with its latest base period of 2004-05.

2 Basic Econometrics. 5% ed.Gujarati(2008)
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4.3. Data Analysis and Results:

Before proceeding towards the analysis of the model estimation, the study analyzed the summary
statistics of all the variables considered in the estimation. It is worthless to mention here that all
the variables are converted to the logarithmic form to take on the scale, size, and different Units

issue.

4.3.1. Descriptive Statistics:
To start with, the descriptive statistics are computed and reported in the Table 4.1. This result
will help us in the later analysis.

Table 4.1. Descriptive Statistics:

Variables LNFC LIIP LREPO LINTL
Mean 9.88 4.86 1.94 1.88
Median 10.02 4.95 1.98 1.94
Maximum 11.04 5.26 2.19 2.29
Minimum 8.45 4.34 1.55 1.27
Std. Dev. 0.79 0.27 0.16 0.23
Skewness -0.22 -0.42 -0.82 -0.48
Kurtosis 1.72 1.71 2.82 2.17
Jarque-Bera 12.47 16.11 18.63 11.11
Probability 0.19 0.31 0.9 0.38
Sum 1620.62 797.13 318.98 308.95
Sum Sq. Dev. | 103.76 12.66 4.66 9.2
Obsetvations 164 164 164 164

The results reported here in the Table 4.1 revels that all the variables have positive mean values
suggest the negatively skewed distribution. The kurtosis coefficient, a measure of thickness of
the tail of the distribution, which is quite low at the respective level of the concerned variables. A
Gaussian (normal) distribution has kurtosis equal to three, and hence, this implies that the
assumption of Gauuianity cannot make for the distribution at their levels. This finding is further
strengthen by Jarque-Bera test for normality which in our case yields very high values —much
greater than for a normal distribution, and, this rejects the null hypothesis of normality of the

variable distributions at any conventional confidence level.
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4.3.2. Correlation Matrix:
An informal way of looking the relationship between the commercial bank credit, economic
output, and both short term and long-term interest rates is through the construction of

correlation matrix. The results of the linear association among these variables, presented in the

Table 4.2.

Table:4.2 Correlation Coefficient Matrix Among the Variables:

LNNEC LNIIP LREPO  LINTL
LNFC 1.00
LNIIP 0.97* 1.00
(0.00)
LREPO 0.02% 0.01* 1.00
(0.00) (0.00)
LINTL 0.49% 0.46* 0.77* 1.00
(0.00) (0.00) (0.00)

Note: * Significance levels at 1% and Figures in parentheses () are p- value

From this table, it can be seen that there is a negative low correlation (-0.01) between the short-
term interest rates (LREPO) and Gross Domestic Product (LNIIP). This means when there is an
increase in the policy rates by the Reserve Bank of India, the loans get costlier and the cost of
the borrowing increases and as a result of which the economic activity in terms of Gross
Domestic Product declines and vice versa. Similarly, we found a positive high correlation
coefficient (0.97) between non-food credit demands and the Index of Industrial Production
(IP).

4.3.3. Stationarity Test:

Before presenting any time series model, we have conducted the Unit Root test on the variables
by employing Augment Dickey Fuller (ADF) Test and Phillips-Perron (PP) Test. Prior to this
test; we have also plotted the time series plot of the concerned variables in the Figure 4.1. The
figures summarize that there is a strong upward trend involved with the non-food credit demand
and Index of Industrial production, which prima facie makes the case for the non-stationary
series. However, there is a declining trend in the case of both the short term and long-term
interest rates. With this time series plot, the econometric estimation of stationary series, further

examined through ADF and PP test and reported in the Table 4.3 and 4.4 respectively.
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Figure IV.1: Time Series Plot of the Data at Level:
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Figure IV.2: Augmented Dickey Fuller Test graph:
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Table. 4.3. Augmented Dickey- Fuller Unit Root Test:
Variables Test-statistics Critical values at p- value
1%, 5% , 10%
D (LNFC) -8.27 -4.01 -3.43 -3.14 0.00
D (LNIIP) -7.67 -4.01 -3.43 -3.14 0.00
D (LINTL) 468 -4.01 -3.43 -3.14 0.00
D (LREPO) -21.26 -4.01 -3.43 -3.14 0.00

Note: all the variables are at Lag 4, with trend and intercept
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Table. 4.4. Phillips-Perron test of Stationarity:

Variables Test-statistics Critical values at p- value
1% 5% 10%
D (LNFC) -37.48 4.015 3.43 3.14 0.00
D (LNIIP) 25.22 4.015 3.43 314 0.00
D (LINTL) -9.02 -4.015 -3.43 -3.14 0.00
D (LREPO) -9.83 4.015 3.43 3.14 0.00

Note: all the variables are at lag 4, with trend and intercept

From the Table 4.3 and 4.4, the Augmented Dickey Fuller test and Phillips-Perron test result
shows that the value of Test-Statistics are more than the critical value at 10%,5% and 1% level
despite the minus sign of the values. All the four variables converted into log form such as
LNFC, LNIIP, LINTL and LREPO are stationary at their first difference with lags four yields
the result that their test statistics is more than the critical value and the Prob. Value is less than
the 5%. It suggests for rejecting the null hypothesis that the series is non-stationary and
accepting the alternative hypothesis that the series is stationary. Here, the decision based on both
time series plot of the variables and stationarity tests results is that all the four variables are
found to be non-stationary at their corresponding levels and found to be stationary at their first

difference.

4.3.4. Regression Result:

In the beginning of the analysis, it is better to do the four variables multiple regression analysis
by considering non-food credit demand as the dependent variable and commercial paper and
statutory Liquidity Ratio considered as the exogenous variables to see the causal relationships
between the interest rate and credit demand (Report on Currency and Finance, 2006). From the
estimated equation from below, we have found that the coefficients of all the explanatory
variables preserve expected sign. The estimated Non Food Credit Demand function have very
high R* and ‘F’ values indicating that the chosen determinants could explain the variation in the
dependent variable quite well. Likewise, a 1% increase in the rate of interest represented by the
Commercial Paper will lead to 0.38% decline in the non-food credit demand. Similarly, 1%
increase in the Statutory Liquidity Ratio leads to a rate of 0.20% decline in the non-food credit
demand. The DW statistics confirms that there is no autocorrelation problem in the estimated
residuals. Hence, the high values of R® is rejecting the possibility of spurious result in the

estimated regression equation.
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ILNFC =-4.34 —0.38 CP - 0. 20SLR . (4.24)
(6.11) (2.5 (4.3)
[0.03]  [0.04] [0.01]

R’=0.98, F-Stat = 98.68, Prob (F- Statistic) =0.000, DW=1.98

Note: t- statistic () and probability value in [ ].

In order to get more information regarding the interest rate and the non-food credit demand of
commercial banks, it would be more preferable to do regression analysis based on other interest
rate variables to see the cause and effect relationship between them. Therefore, in the next
regression equation, we have added one more explanatory variable such as Economic output
represented by the Index of Industrial production along with two different interest rates
represented by Repo rate for short term and the rate of yield on the 364-day Treasury bill for

long-term interest rate.

LNFC = -12.36+ 0.23 IIP + 0. 11REPO +0.06 INTL ....(4.25)
6.11) (2.5 (4.3)
[0.03]  [0.04] [0.01]

R’=0.99  P-Stat = 318.68 Prob. (F- Statistic) = 0.00 DW= 2.27
Note: t- statistic () and probability value in [ ].

In the above estimated equation, we found that there is a positive impact of Index of Industrial
production (IIP) and the non-food credit demand. However, there is a contradictory relationship
between non-food credit and the interest rates represented by the short term and long-term
interest rate. Both the short term and term interest rate positively affect the non-food credit
demand. The high R® value and F statistics are expected signs. This result makes the study
stronger to examine the causality and long run equilibrium relationship between the non-food
credit demand and the interest rates. Those time series estimations included in the following

section of the study.

4.3.5. Causality Test:

In the next step to avoid the limitation of assuming non-food credit demand is the dependent

variable and in order to examine the causal relationship between the set of variables, we have
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employed the Toda and Yamamoto (1995) procedure to test the Granger’s causality test in the
Vector Auto Regression Block Exogenity Form. As a pre step to the Granger’s causality test and
the cointegration test we have estimated the optimum lag length by considering the six lag
augmentation criterions such as Sequential Modified LR test statistic (LR), Final Prediction Error
(FPE), Akaike Information Criterion(AIC), Schwarz Information Criterion (SC), Hannan Quin
Information Criterion (HQ). The results of the optimum lag choose by this criterion reported in

the Table 4.5.

Table 4.5: Lag Length Criterion for Granger’s Causality Test:

Lag LogL LR FPE AIC SC HQ
0 230.59 NA 6.43¢-07 -2.90 -2.82 -2.87
1 1182.53 1842.86 | 3.96¢-12 -14.90 -14.51 -14.74
2 1228.76 87.11 2.69¢-12 -15.29 -14.58* -15.00%
3 1246.86 33.19 2.62¢-12 -15.31 -14.30 -14.90
4 1267.01 35.90 2.49¢-12 -15.37 -14.04 -14.83
5 1292.57 44.23% 221e-12% | -15.49% 13.85 14.82
6 1305.05 20.95 2.32¢-12 -15.44 -13.49 -14.65
7 1318.18 21.38 2.42¢-12 15.41 13.14 -14.49
8 1328.81 16.76 2.62¢-12 -15.34 -12.76 -14.29

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)

FPE: Final prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information critetion

From this above table, it can be seen that majority of lag length criterion unanimously reported

five months as the optimum lag length. Therefore by examining the five months lag length, we

examine the causal and long run equilibrium relationship between the variables in further section.
4.3.5.1. Granger Causality Test:

The Toda and Yamamoto (1995) procedure to test for Granger causality in the vector Auto

Regression (VAR) block exogeneity form is reported in the Table 4.5.

49




Table.4.6: VAR Block Exogeneity Test (causality Analysis):

Dependent Excluded Chi-sq df Prob.
Variable
LNIIP 32.20 5 0.00
LREPO 1.29 5 0.93
LNFC LINTL 7.42 5 0.19
ALL 47.94 15 0.00
LNFC 24.07 5 0.00
LREPO 4.18 5 0.52
LNIIP LINTL 2.96 5 0.70
ALL 32.14 15 0.00
LNFC 17.56 5 0.00
LNIIP 0.71 5 0.98
LREPO LINTL 56.09 5 0.00
ALL 70.52 15 0.00
LNFC 1.76 5 0.88
LNIIP 4.14 5 0.52
LINTL LREPO 12.33 5 0.03
ALL 25.13 15 0.04

From this table, the chi square result revealed that there exist a bidirectional causal relationship
between the economic output and non-food credit demand. There exists a unidirectional
causality from non-food credit demand to interest rates. The result also found the bidirectional

causality between both the short term and the long-term interest rates.
4.3.6. Co-integration Result:

The causality test motivates to examine the long run equilibrium relationship among the
variables. In order to ascertain possible cointegration relationship among the variables, we have
employed Johansen’s maximum likelihood procedure and the result of this reported in the table

4.7.
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Table.4.7. Cointegrating Test:

Null Hypothesis | Alternative Critical Values
Hypothesis
A Trace Test A Trace Test A Trace Value 5% 1%
r=0 r>0 73.88 63.87 71.47
r<1 r>1 36.14 4291 49.36
r<2 r>2 16.90 25.87 31.15
r=3 r>3 5.89 12.51 16.55
A Max Test A Max Test AMaxValues
t=0 r=1 37.73 32.11 37.48
r=1 r=1 19.24 25.82 30.83
r=2 r=2 11.01 19.38 23.97
r=3 r=3 5.89 12,51 16.55

Table 4.7. Summarizes the cointegration result of the concerned the variables. The test of trace
statistics shows that the null hypothesis of variables is not co-integrated (r = 0) against the
alternative hypothesis of one or more co integrating vectors (r > 0). Since 73.88 exceed the 5%

and 1% critical value of A . statistic (in the first panel of table), it is possible to reject the null

trace
hypothesis of no cointegrating vectors and accept the alternative of one or more cointegrating
vectors. Next, we can use the A trace (1) statistic to test the null of r > 1 against the alternative
of two cointegrating vectors. Since the A trace (1) statistic of 36.14 is lower than the 5% and 1%
critical value, we conclude that there is only one cointegrating vector. If we use the A max
statistic, the null hypothesis of no cointegrating vectors (r =0) against the specific alternative r =
1 is already rejected. The calculated value A max (0, 1) = 37.73 exceed the 5% and 1% critical

values. Hence, the null hypothesis is rejected. Thus, it is the conclusion that there is only one

cointegrating vector.

4.3.7. Short run and long run causality test (ECM Estimates):

The VECM estimates suggest that both the short run and long run behavior of the variables. All
the result of the VECM model reported below in the Table no.4.8. From the previous
cointegration analysis, it has been seen that there is only one cointegrating vector exist among
the variables. Based on that, we estimate the Error Correction Model. Here, the LNFC is the

only one variable, which is the dependent variable.
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Table 4.8. Error correction model for monthly bank credit demand:

Cointegrating Eq. LNFC(-1) LNIIP(-1) LREPO(-1) | LINTL(-1)
CointEql (Vector of 1.00 1.046 0.40 -0.37
cointegration in L R) (0.09) (0.085) 0.071)
[-11.60] [4.79] [-5.21]
Error Correction
D(LNFC) D(LNIIP) D(LREPO) | D(LINTL)
Coint. Eq. (the speed of -0.19 0.17 -0.18 -0.10
adjustment) (0.05) (0.08) (0.04) (0.10)
[-3.61] [ 1.95] [-3.64] [-0.98]
C 0.02 0.01 0.00 0.00
(0.00) (0.00) (0.00) (0.00)
[ 7.75] [ 4.03] [ 1.71] [ 0.44]

Note: Standard error in () and t statistic in [ |.

The estimation of long-term relationship of demand for credit is shown in the following

equations.
Ln(NFC)={C + afLn(lIPt) + aBfLn(REPOt) + afLn(INTLt)}+ v, ... (4.26)

Ln(NFC)={C + 1.04(0.17)Ln(IIPt) + 0.40(—0.18)Ln(REPOt) —

0.37(—0.10)Ln(INTLt)}+ u, ...(4.27)

As per the econometrics literature, when the variables® are in logarithms and proceed for one
cointegrating equation, then the coefficients is the long-run elasticity. The long-term
cointegration vector suggests that LNIIP and LNINTL have a negative impact on the demand

for bank credit in the long- run. However, LREPO has a positive impact on the credit.

Results of VECM estimates suggest that the co-efficient value is negative and the corresponding
p-value' is less than 5 percent. It means there is the long run causality exists between the
commercial bank credit and the interest rates and IIP. The VECM estimation result can only
show the short run and log run equilibrium result of the model by considering the entire variable

as endogenous.

3 The Forces Behind Currency Exchange Rates, retrieved January 7, 2011 from http://www.currencynews.ws/? p=75 2009
4 Appendix no.1
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4.3.8. Panel Data Analysis of sectoral Non-food Credit and Interest Rates:

We use the panel data model to examine the relationship between the sectoral distributions of
credit and interest rates. Panel data technique (Baltagi 2003, Wooldridge 2002) can better detect
and measures the effects in a multivariable system in comparison to pure cross section and time
series data. Panel data also enable us to study the more complicated behavioral models. Since
panel data relate to individuals, firms, states, countries, etc., over time, there is bound to be
heterogeneity in these units. The techniques of panel data estimation can take such heterogeneity
explicitly into account by allowing for subject specific variables. By taking the sectorial
concentrations of credit demand of commercial banks and their relationship with the interest
rates, we have considered the monthly data from April 2007 to 2014. The main two interest rate
variables considered here are the weighted Average Call Money Rate (WACR) and the yield on

the 364-day Treasury bill rate as the proxy of both the short run and long run interest rates.

4.3.9. Results of panel data analysis:

Table 4.9. Results of Panel Unit Root:

Table 4.10.

Series t- statistics Prob.
Log NFC -5.07 0.00
Log 1IP -10.95 0.00
Log WACR -24.87 0.00
Log INTL -9.64 0.00

Results of panel Data Relating to sectorial distribution of non-food credit
Random Effect Model
Co-Efficient t-statistics Prob.

LNFC -6.10 -9.36 0.00

LIIP 2.90 23.64 0.00
LWACR -0.08 211 0.03
LINTL -0.08 1.27 0.02

2
R 0.69
AD]J R? 0.69
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Table 4.11. Results of Fixed Effect Model:

Fixed Effect Model
Co-efficient t-statistics Prob.
LNFC -6.10 -10.19 0.00
LIIP 2.90 23.64 0.00
LWACR -0.08 2.11 0.03
LINTL 0,08 127 0.02
R? 0.88
ADJ R’ 0.88

Table 4.12. Results of Hausman Test:

Test Summary

Chi-Sq. statistics

Prob.

Cross-section random

0.00

0.90

Table. 4.13. Cross-section Random Effects test comparisons:

The Table from 4.9 to 4.11 represents the results of the panel data estimation and the
corresponding heterogeneity test through Hausman test reported in the Table 4.12 and Table
4.13. Both the fixed effect and random effect model results of both the models shows to be
statistically significant. The coefficient of IIP in both the models is positive in the sense that
economic output positively relate to the non-food credit of different sectors. While the two

interest rate variables are having, negative sign indicate the negative relationship between the

Variable Fixed
Prob.
LIIP 2.90 0.99
LWACR -0.083 0.60
LINTL -0.084 0.80

non-food credit and the interest rates.
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4.4. Conclusion:

The empirical analysis categorized into two sections of both the time series and panel data series.
The basic purpose of separating the time series and panel data is to see the both macro and
microanalysis kind of the relationship between the non-food credit demand of the commercial
banks and the different interest rates. There is a negative low correlationship (-0.01) between the
short-term interest rates (LREPO) and Gross Domestic Product (LNIIP). The regression result
confirmed that there exists a negative relationship between the interest rates and non-food credit
demand; however, there is a positive relationship between the economic output and non-food
credit demand. The cointegration result suggests that there is a long run equilibrium relationship
between the non-food credit demand and interest rates. The causality test confirms that there is
bidirectional causality between economic output and non-food credit demand and there is a
unidirectional causality running from non-food credit demand to interest rates. This result also
confirmed from the panel data analysis through fixed effect and random effect while analyzing

the relationship between the sectoral distribution of commercial bank credit and interest rates.
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CHAPTER-V

SUMMARY OF MAJOR FINDINGS AND SCOPE FOR FURTHER RESEARCH

Commercial Bank credit plays a catalytic role to promote high growth rate in India. Bank credit
registered a phenomenal growth of around 38.2 percent during the financial year 2006 backed
by a decline in the real rate of interest, moderation in inflation and inflationary expectations,
and improvement in the asset quality of credit institutions. However, the bank credit witnessed
a significant surge by the mid of financial year 2009, as the alternative funding options for the
corporate began to dry up on account of intensification of financial crisis leading to a credit
crunch in latter part of second quarter, financial year 2009.As per Reserve Bank of India’s
weekly statistical supplement, credit growth of Scheduled Commercial Banks on a year to year
basis as on March 20, 2015 stood at around 9.2 percent which was lower than 14.5 percent
during the same time a year ago. The demands for gross bank credits are emanating from two
sources such as food and non food sources. Food credit demand is a very small portion of the
gross credit demand, whereas the major demand comes from non food credit. The primary
sources of non food credit demand are four sectors such as agriculture and allied activities,
Industry (micro, small, medium and large), services, and personal loans. The sectorial
concentrations such as agriculture and allied activities reported a credit growth on year to year
basis as on March 2015 at around 15 percent against 13.5 percent in the previous year;
industries reported 5.6 percent of growth against 13.1 percent during the same time in the
previous year; service sector reported at around 5.6 percent against 16.1 percent in the previous
year; and personal loans are reported the credit growth around 15.4 percent against the 15.5
percent during the same time in the previous year. This has been summarized in the fact that

there has been a clear decline in the credit growth rates in industries and services.

The growth in non food credit demand is basically driven by the changes in the policy rates by
the central bank, muted investment, raising risk aversion owing to deteriorating asset quality of
public sector banks and an increase in cheaper funds raised by commercial papers. However,
the dominant driver of non food credit demand is interest rates changes. Therefore, the
relationship between the interest rates and the credit demand is the matter of debate in India
while targeting the high growth rates. In this context, we have empirically examined the impact
of interest rates on the non food credit demand in Indian commercial banks. Secondly, we have
also accessed the responsiveness of the interest rate to the different sectorial concentrations of

the non food credit demand in India.
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In the second chapter, we have reviewed all the theoretical underpinnings behind the
relationship between the interest rates and credit demand. To start with Schumpeter (1911) was
perhaps the first economist to examine how well developed banking system helps to contribute
significant increase in economic growth. Then Miskin (1978) and Bernanke (1983) supports the
financial aspects of macroeconomics ideas in the context of the Great Depression in their
studies. An ample of literature also emphasized that the monetary transmission mechanism
channels such as interest rate channel, exchange rate channel, other asset price channel, Bank
lending channel and the credit channel while establishing the relationship between the interest
rates and the banks credits. The thorough review of empirical literatures in this regard
vindicates the fact that the relationship of interest rates to non food bank credit is still
inconclusive and mixed. While analysing this relationships, a few literature explained mainly the
response of the changes in the policy rates to the bank credit. But there are many interest rates
variables in which banks are considering while setting up their corresponding base rate, which is
directly linked to the credit disbursements. The introduction of Benchmark Prime Lending Rate
(BPLR) in recent periods has not been strictly followed by the banks. In spite of that, they
mainly arrive at some sub BPLR interest rates. This sub BPLR rate also varies from bank to
bank as this rate is computed at the corresponding bank level. As a result of which the credit
facility is affected and sometime the actual benefit is not passed to the investors of the priority
sectors of the economy. A few literatures also conspicuously not focused on the short term and
long term interest rates while analyzing the relationship between bank credit and interest rates.
A large chunk of the literature is only concentrated on the relationship between the gross bank
credits and its relationship with interest rates and ignoring the response of the interest rates with

the sectorial concentrations of non food bank credits.

The above issue from the review of literature is taken up in the third chapter and the fourth
chapter subsequently. In the third chapter we have focussed on the trend analysis by
considering the relationship between the non food bank credit demand and the interest rates.
The trend analysis has been done in two phases in the sense that the first part is focussing on
the

overall credit demand of the economy of the commercial banks and the second portion
explained the sectorial distributions of the credit relating to the different sectors and different
interest rates. This analysis explained the changes have taken place in the recent period starting
from the post reform periods of the Indian economy. The aggregate credit demand has changed
mainly after 2001 and in the initial reform periods. On the other hand, the sectorial changes in

the credit demand of the commercial banks saw a series of changes in services and the retail
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sectors. The banks are mainly adopting some alternative measures to avoid the interest rate
changes in order to maintain the credit flow. Economic growth in the post 2000 period was also

the main reason when the credit growth picked up to the highest level

In the fourth chapter, we have empirically examined the impact of interest rates on the non
food credit demand and the responsiveness of the interest rates on the sectorial concentration
of the non credit demand. To begin with, the chapter makes a four variable time series and
panel data regression models. The four variables considered for the analysis are Non-Food
Credit INFC), the Index of Industrial Production (IIP), Repo Rate and the yield on 364 day T-
bill INTL). Nevertheless, the variables considered in the panel data include four variables such
as Non-Food Credit (NFC), the Index of Industrial Production (IIP), Weighted Average Call
Money Rate (WACR) of and the yield on T-364 day T-bill. The survey is grounded on the
monthly data analysis. As the monthly GDP data is not available in the context of India, the IIP
is considered as the proxy for Indian Monthly GDP. The Repo rate and WACR are considered
to represent the short term interest rates and the yield on the 364- Treasury Bill rates are
considered to represent the long term interest rate. The period of the study is spanning from
April 2001 to December 2014. The Index of Industrial Production (IIP) is considered with its
latest base period of 2004-05. The empirical methodology such as descriptive statistics,
correlation matrix, time series regression analysis, Toda and Yamamoto Granger’s causality test
and Johansen’s Maximum Likelihood test for cointegration and Vector Error Correction
models are used to evaluate the empirical relationship between the non food credit demand and
the interest rates along the time series data. Nevertheless, the sensitivity of interest rates towards
the sectoral concentrations of the non food bank credit is analyzed through Panel econometric
techniques such as Fixed Effect model and Random Effect model by using the panel data. The
major empirical findings of the study are as follows. There is a negative low correlationship (-
0.01) between the short term interest rates (LREPO) and Gross Domestic Product (LNIIP).
The regression result confirmed that there exists a negative relationship between the interest
rates and non food credit demand; however, there is a positive relationship between the
economic output and non food credit demand. The contegration result suggests that there is a
long run equilibrium relationship between the non food credit demand and interest rates. The
causality test confirms that there is bidirectional causality between economic output and non
food credit demand and there is a unidirectional causality running from non food credit demand

to interest rates. This result also confirmed from the panel data analysis through fixed effect and
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random effect while analyzing the relationship between the sectoral distribution of commercial

bank credit and interest rates

5.1 Limitations of the Study:

This study is based on the secondary data sets and followed some traditional approach of
theoretical underpinnings behind the relationship between the bank credit demand and interest
rates. However, in the recent period there are many changes have been taken place and it led to
the introductions of newly innovated financial instruments which helps the banking system to
avoid the monetary policy restrictions which do not comes under the earlier theoretical
specifications. The existence of several interest rates proxies are the main problem of selecting
an appropriate one and claim it as more relevant for the study. Even though the time period for
this study is spanning from 2001 to 2014, the study is not considered the effect of global
financial crisis of 2007 while analysing the relationship between non food bank credit and the
interest rate changes. Ignoring the post reform periods and the crisis of 2007 and its impact

have not been seen in separate.
5.2 Scope for Further Research:

Keeping in mind the complexity and magnitude of work in respect of the debating relationship
between the non food credit demand and policy rate changes, what is attempted here can at
best be considered as only an initiative and tentative exercise. This study is only confined the
relationship between non food credit and interest rate changes. However, the growth in non
food credit demand is basically driven by the changes in the policy rates by the central bank,
muted investment, raising risk aversion owing to deteriorating asset quality of public sector
banks and an increase in cheaper funds raised by commercial papers. Therefore, one can study
all these factors while analysing the behaviour of non food credit demand in India. In the
context of India, there is an existence of multiple interest rates. To represent few interest rates
are Repo rate, Reverse Repo rate, CRR, SLR, Bank rate, T-bills such as 91days, 182 days, 364
days, yield on government securities, spot rates and future rates of long tern government bonds,
MIBOR, MIFOR, MIBID, deposit rates, Prime Lending rates etc. Hence one can find out first
the driver and driven interest rates in the context of Indian economy before proceeding towards

to explore the responsiveness of non food credit demand to interest rate changes.
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