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Abstract

This paper looks at the effect of financial development on output and bank
liquidity by doing a cross-country analysis of 119 countries across 18 years
from 1997-2014. We develop three hypotheses by combining multiple strands
of literature which have heretofore existed in parallel. The main research
question is whether financial development serves to provide greater bank li-
quidity and whether it does indeed stimulate output growth. This question is
of particular relevance when there are changes in monetary policy. This paper
goes to the heart of examining whether monetary policy is transmitted more
effectively with better financial development and whether the goal to achieve
output changes via monetary policy is better effected in an environment of
developed financial markets. Our results support the hypotheses that financial
development positively impacts output, and negatively affects bank liquidity.
We also show that with financial development, the effect of bank liquidity on
output is heightened.
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1. Introduction

Banks are a unique kind of financial institution. The modern theory of financial
intermediation says that banks are different from other financial institutions be-
cause of their ability to reduce the information asymmetry between borrowers
and depositors (Leland and Pyle [1], Diamond [2] and Ramakrishnan and Tha-
kor [3]). According to this theory, there are two central roles of banks: creating
liquidity and transforming risk (Berger and Bouwman [4]).

Some of the earliest papers which talk about the importance of liquidity crea-

tion as a central function of banks are Bryant [5] and Diamond and Dybvig [6].
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Liquidity creation is done by offering deposits which are more liquid than the
assets banks hold. In this way, investors would prefer to invest in a bank rather
than holding illiquid assets directly. Banks then create liquidity by financing
comparatively illiquid assets with liquid liabilities (Berger and Bouwman [4]).
When banks create deposits that are more liquid than the assets that they hold,
an insurance system develops where all depositors share the risk of liquidating
an asset at a loss early (Diamond [7]). Liquidity can be created off balance sheet
also with the help of loan commitments or other liquid funds (Kashyap, Raja-
nand Stein [8] and Holmstrom and Tirole [9]). A simple way to understand li-
quidity creation is that it is based on the fact that banks are simultaneously able
to provide illiquid loans to borrowers while also having enough reserves to en-
sure that depositors are able to withdraw funds at par value whenever they want.

Monetary policy has long been the instrument used to control supply of
money in an economy. It is used to keep inflation in check manage optimal
growth of output in the country (Friedman [10]). The instrument is used by
controlling the amount of liquidity that is available.

Prior literature has noted that financial development is very important to the
economic growth of the country. There were initially some debates as to whether
financial development drives economic output or if there is a feedback loop such
that increased economic output causes financial development. It has been ob-
served that more financially developed countries also grow faster and the inter-
esting thing is that the effect is causal, meaning that financial development is not
just occurring because of economic growth, and it also causes economic growth
(Demirgiig-Kunt and Levine [11] and Levine [12]). Because of this, we want to
see what the effect of different levels of financial development is on bank liquid-
ity and output.

Monetary policy which is used to control the economy has different degrees of
effectiveness in the economies with varying levels of financial development. In
this paper, we examine first how the level of financial development of a country
impacts on the monetary policy on bank liquidity and output —these can be
thought of as the intermediate target and target of central bank policy. Second,
the paper examines how financial development affects the impact of liquidity
creation on the total economic output of the country.

The unique aspect of this paper is that it brings together a few different
strands of literature and examines these relationships across cross countries.
There are papers with look at the effect of financial development on monetary
policy transmission (Carranza, Galdon-Sanchezand Gomez-Biscarri [13]) and
also papers which look at how changes in monetary policy affect output and
bank liquidity (Sims [14], Uhlig [15], Bernanke and Gertler [16] and Kashyap
and Stein [17]), which is sets the stage for our first two hypotheses. However,
there are no papers which tie together these two strands of literature and test
how effective monetary policy is in changing bank liquidity and the output at
different stages of financial development. This test is at the heart of our third

hypothesis. There have been papers which look at the effect of financial devel-

796

K2
o5
“t:o

Scientific Research Publishing



R. Seth, V. Kalyanaraman

opment on output (Bencivenga and Smith [18] and Greenwood and Jovanovic
[19]) and also ones which look at the relationship between bank liquidity and
economic output in a nation (Jayaratne and Strahan [20], Smith [21] and
Fungacova, Hasan and Weill [22]). Again here, he aims to tie the two different
strands of literature to find out the effect.

The research question that we want to look at is how does financial develop-
ment affect a) the impact of monetary policy on output, b) the impact of mone-

tary policy on bank liquidity, and c) the impact of bank liquidity on output.

2. Literature Review and Hypothesis Development

Previous literature has not found support for a strong relationship between
monetary policy effectiveness and financial development of a country. One the
one hand we could argue that financial development reduces the effectiveness of
monetary policy. Financial innovation results in the creation of new instru-
ments. With the help of these new instruments, banks are able to insure them-
selves against unexpected changes in monetary policy (Carranza, Galdon-San-
chezand Gomez-Biscarri [13]). This insurance could impede the effectiveness of
monetary policy.

The availability of derivatives for example, introduces leakages into the
transmission of monetary policy. Consider one aspect of financial development-
the availability of financial instruments. In a relatively underdeveloped financial
environment as in India, instruments available to hedge risks are fewer as com-
pared to a relatively developed market like the US. The size of the derivatives
market is much bigger in the US compared to India and the instruments used in
the US are much more complex and also greater in volume. In India banks are
less likely than US banks to be able to hedge against certain risks.

On the other hand financially less developed countries are not able to transmit
monetary policy effectively. This handicap arises because in countries where the
financial system is not very well developed, there are many more cash leakages
from the system. These leakages weaken the multiplier effect. Due to this effect,
changes in monetary policy could take much longer to transmit into the rest of
the economy (Carranza, Galdon-Sanchezand Gomez-Biscarri [13]). This factor
is potentially more debilitating for less developed countries that are anyway cap-
ital constrained.

One measure of the effectiveness of monetary policy is its impact on output in
the economy. For countries that are less financially developed, sources of funds
are not many or diverse, and reliance on bank funds means that cash leakages,
would result in monetary policy having a potentially weaker impact on output.
The above two effects suggests that the relationship between financial develop-
ment and monetary policy effectiveness is ambiguous. It is difficult to say
whether financial development will improve or reduce the impact on output.

In what follows we will discuss effects from the perspective of monetary policy
loosening (henceforth referred to as MPL as used by Berger and Bouwman [23]).

We will assume symmetry 7e. when there is monetary policy tightening, the op-
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posite effect will take place. This assumption has been made previously in the li-
terature (Berger and Bouwman [23]).

The direction of the effect of monetary policy on the output has been widely
researched. Both empirics and theory have been used to show that a loosening of
monetary policy enables growth in the GDP or output (Sims [14] and Uhlig
(15]).

From the above discussion, we arrive at our first bi directional hypothesis.

Hypothesis 1a: Financial development positively affects the impact of mone-
tary policy on output.

Hypothesis 1b: Financial development negatively affects the impact of mone-
tary policy on output.

MPL is expected to increase the liquidity of banks both in the form of loans
and deposits through the bank lending channel (Kashyap and Stein [17] and
Bernanke and Gertler). By increasing bank reserves, MPL increases bank depo-
sits. This increase in deposits results in one or both of the following: (1) an in-
crease in the amount of loanable funds available resulting in a lower cost of cap-
ital to production centers and (2) intermediaries getting cheaper deposits instead
of having to borrow from expensive federal funds or CDs (Bernanke and Blinder
[24] and Stein [25]). As more loanable funds become available there is also a re-
duction in credit rationing among the customers (Stiglitz and Weiss [26]), so
loanable funds are more widely dispersed in the economy.

The above discussion begs the question of whether financial development di-
lutes or intensifies the impact of monetary policy on bank liquidity. Again here
there could be two opposing effects. On the one hand, developed economies
with well-developed formal and easily accessible markets in place will be able to
support smoother churning of liquidity in the economy. Fewer leakages occur
with a robust and reliable banking system. Loanable funds borrowed from banks
will find their way back into deposits thereby causing a multiplier effect on bank
liquidity. The strength of this multiplier will depend on the level of financial de-
velopment of the country. Take for example an American business that borrows
from a bank. Accounts paid such as those of employees, vendor’s dues, etc. find
their way back into the banking system with very few leakages owing to the
largely cashless nature of transactions. In India which we consider to be rela-
tively underdeveloped, the same process is likely to have many more leakages
owing to the relatively larger reliance on cash transactions, not all of which come
back into the banking system, owing to much lower financial inclusion.

On the other hand, due to the presence of several alternative sources of funds
in financially developed economies, the multiplier effect may be weakened ow-
ing to use of instruments outside the banking system. In a country with high le-
vels of financial development, there are various investment vehicles that are well
regulated with good governance, other than bank deposits. Examples are well-
developed, transparent and well regulated secondary markets for equities and
even bonds that are higher income earning than bank deposits with not too

much additional risk. It is therefore not necessary that people put the money
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back into the banking system. While this may not affect the output of the coun-
try, it will likely affect bank liquidity. Even when borrowing is from banks, these
loanable funds may not be invested right back into banks owing to alternative
investment vehicles. Hence the multiplier may not work its magic on bank li-
quidity.

The above discussion leads us to propose the second bi directional hypothesis
which will be tested using interaction terms (Figure 1):

Hypothesis 2a: Financial development increases the impact of monetary policy
on bank liquidity.

Hypothesis 2b: Financial development dilutes the impact of monetary policy
on bank liquidity.

There are a few papers which look at the financial impact of finance on the
output of the economy (Greenwood and Jovanovic [19], Bencivenga and Smith
[18], Ross, Levine and Zervos [27] and Ross and Levine [28]) but we are specifi-
cally more interested in how financial development is affecting output when
bank liquidity is taken into consideration. In less financially developed coun-
tries, bank liquidity is the major source of investment and growth because access
to other sources of funds is limited. Due to this limitation, bank loans become
the major source of economic growth for the country (Smith [21] and Jayaratne
and Strahan [20]). Money has been shown in the literature to have a causal effect
on output (Wu and Ni [29]). Deposits are an important part of liquidity crea-
tion, and the availability of liquidity is very important for the economy to be sta-
ble and not be hit by a financial crisis (Kashyap Rajan and Stein [8]).

Off balance sheet guarantees are also very important as they help companies
plan their investment and manage their risk. Usually, these guarantees are used
as a backup for other capital market financing like CP and municipal revenue
bonds, and so they help with economic growth (Berger and Sedunov [30]). Also,

derivatives and other specialized instruments which are mainly used off-balance

Financial Development Carranza, Galdon-Sanchez,
& Gomez-Biscarri, 2010

Output/Bank Liquidity £ =W Monctary Policy

B. S. Bernanke & Gertler, 1995a; A.
Kashyap & Stein, 1997; Sims, 1992;
Uhlig, 2005

Figure 1. Diagram for Hypothesis 1 and 2. The blue diagram refers our research question
while the orange lines with authors show the prior research that has been done. We look
at the effect of financial development on output and bank liquidity in the presence of
monetary policy changes. We are interested in the interaction between financial devel-
opment and monetary policy.
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sheet help the economy by allowing companies to hedge their risk from chang-
ing interest rates, foreign exchange rates, etc. (Stulz [31]). The availability of
loans is especially important as it propagates through the bank lending channel.
Specifically small banks cater to SMEs which form an essential part of the
economy (Kashyap and Stein [32] and Berger and Bouwman).

The other side of the story is that while banks provide a much-needed source
of money to the economy, the fundamental thing that is important is the trust in
banks. Unless a person trusts the bank, he is neither going to deposit not going
to withdraw money in the form of loans from banks. Hence there is no increase
in credit in the economy when people distrust banks (Keho [33]). There are
many factors which affect the trust in banks. One cross-country study by
(Fungéacova, Hasanandand Weill [22]) shows that trust banks increases with in-
come, and with enhanced access to television. Countries which are on the lower
spectrum of financial development suffer from lower levels of income in general,
so many persons are much more comfortable dealing in cash and never deposit-
ing anything in the bank. Similarly, in countries which are not highly developed
we also have a lack of complete financial penetration where many persons are
not able to access banks despite wanting to. Hence a possible outcome in coun-
tries with lower financial development is that an increase in bank liquidity will
not necessarily help improve the GDP of the country. In fact, if money is made
available at the bank level in a developed nation vs. a nation that is not devel-
oped, the nation with better development will produce more output in terms of
GDP as more people will take the loan and also put money back into the system.

Hence here we believe that the interaction term between the bank liquidity
and financial development will be able to tell us which theory holds true. This
also leads us to our third bi directional hypothesis (Figure 2).

Hypothesis 3a: Financial development positively affects the impact of bank Ii-
quidity on output.

Greenwood &
Jovanovic, 1990;
Bencivenga & Smith,
1991; Ross Levine, 1997,
Ross Levine & Zervos;
1998

Financial Development

s

Fungicova, Hasan, & Weill, 2016;
Jayaratne & Strahan, 1996; Smith,
1776

Figure 2. Diagram for Hypothesis 3. The blue diagram refers to what we study while the
orange lines with authors show what prior research has been done. We look at the effect
of financial development on output viaank liquidity. We are interested in the interaction
variable between financial development and bank liquidity.
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Hypothesis 3b: Financial development negatively affects the impact of bank
liquidity on output.

3. Data, Sample and Variable Definition

Although we have only a few variables that we take into consideration, there are
many data points which are not available for all countries. The final dataset consists
of 1503 data points with 119 countries and 18 years from 1997-2014. The non-
availability of data causes an omitted variables problem. There is a sample selection

bias because we had to drop the countries and years in which data was not available.

3.1. Financial Development

Over the years, different papers have used a different set of measures of financial
development (See e.g. Levine [12], Arestis and Demetriades [34] and Beck, De-
mirgli¢-Kuntand Levine [35]) among others. We propose to use the Financial
Development and Structure Dataset which contains a range of financial indica-
tors (31 indicators in total), from 1960-2014, that measure the size, activity, and
efficiency of financial intermediaries and markets. This is available on the World
Bank website and has been developed over the years (Beck, Demirgii¢g-Kuntand
and Levine [35], Beck, Demirg-Kuntand Levine [36] and Cihak, Demirgii¢-Kunt,
Feyen and Levine [37]). As there are too many factors which are given in this
database, we choose the three indicators chosen by Carranza, Galdon-Sanchez
and Gomez-Biscarri [13], who perform a PCA (Principal Component Analysis)
to identify the key components of financial development. They follow with the
use of factor analysis to identify the variables to include in their regression. The
three variables chosen by them are Bank deposits to GDP, Stock Market Capita-
lization to GDP, and Central Bank Assets to GDP. These three variables account
for 89% of the variation in financial development. The three variables can be in-
terpreted as level of the financial intermediaries sector, size and activity of the
stock market and the size of the central bank in a country. The complete list of

indicators is given in the appendix.

3.2. Monetary Policy

For monetary policy, we use the lending rate prevalent in the country. Lending
rate was more widely available than central banks’ repo rates.

The lending rate is taken as the short or medium term rate at which money is
available to the private sector. This was taken from the World Development In-

dicators Database.

3.3. Gross Domestic Product

The GDP of various countries can be obtained from the World Bank Database of
World Development Indicators.

3.4. Bank Liquidity

We take the bank liquid reserves to total bank asset ratio from the World Bank
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database. This data is available on a cross-country level for 2001-2015."

4. Model

We want to conduct a cross-country analysis on as many countries as possible
with the data that is available. The final model will contain data from 2001-2015.

The following three are the regression equations for the above three hypothesis.

AGDP; = X, + X AMP, (-1)+ Z,BkFDMt_1 *AMP, (-1)+ £ (1)
ABL“ =X, + XlAMPj,t—l (—1) + Zﬂk FDk,j,t—l * AMF’N_l (—1) +&j, 2)
AGDP;, =X, +%ABL , + Z,ﬁ’kFDk,“_1 *ABL; |4+, (3)

Here BL is the bank liquidity; MP refers to the monetary policy variable. FD is
the variable for financial development. As there are multiple variables which are
there for financial development we have generically named the variable FD,
where k refers to the different variables used to calculate the financial develop-
ment. Here, jrefers to the country and ¢ refers to the time period. GDP refers to
the Gross Domestic Product of a specific country.

The change in MP variable is multiplied by —1 because a loosening in mone-
tary policy is seen as a cut in interest rates. Hence to make the regressions easier
to understand we multiply the MP variable by a minus sign. The FD variables
that we use in the equation will be decided on the basis of a PCA that is con-
ducted on all the variables that are available to measure financial development.
Previous studies have shown that the size and depth of financial intermediaries
and relative size of the central bank are usually used as measures of financial de-
velopment (Carranza, Galdon-Sanchezand Gomez-Biscarri [13]). We follow the
literature and use the same variables used in earlier papers.

In all of the three equations, we want to specifically look at the interaction
term that we have posited, as we are mainly interested in the effect of financial
development. The interaction term is meant to capture the extra effect of finan-
cial development while controlling for other variables. For example, a positive
coefficient for the interaction term in equation 1 would suggest that with finan-
cial development the effect of monetary policy on output is stronger. In the all
the equations depending on what the sign of the interaction term is, we have two
underlying theories that can be true. A positive interaction term supports hypo-

thesis 1a while a negative interaction term lends support to 1 b.

5. Main Empirical Analysis

For the empirical analysis, we run regression on all the three equation men-
tioned above. In every place where we use the financial development indicator
we use the three different variables that we have chosen to financial development
and run the regressions. The three variables which are used as measures of fi-
nancial development are i) Bank deposits to GDP, ii) Stock Market Capitaliza-
tion to GDP, and iii) Central Bank Assets to GDP. To obtain better results, we

also include year-wise dummies in all of our equations.

Source: http://data.worldbank.org/indicator/FD.RES.LIQU.AS.ZS, 28 Feb., 2017.
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5.1. How Financial Development Affects the Impact of
Monetary Policy on Output

When we see the results of the regressions, we see that the interaction term be-
tween financial development and monetary policy is negative in all cases, re-
gardless of which financial development indicator is taken into consideration,
and mostly significant (two out of three). These values are also seen to be signif-
icant as seen in Table 1. This supports our hypothesis that countries which bet-
ter financial development propagate the monetary policy more effectively. This
is because the economy and financial system in the country is fairly well struc-
tures and does not have too many leakages. Hence the monetary policy is more
effective in countries with better levels of financial development.

A regression using Equation (1) has been run 3 times with the three different
financial development indicators (Table 1). The coefficients in all cases are neg-
ative and very small (having e+07 and e+08) but are significant with .1% for
when the financial development variables are bank deposits to GDP and central
bank assets to GDP.

As an example we can consider India and the US, out results show that mone-
tary policy is more effectively transmitted in countries like the US compared to
India and this similarly also has the rippling effect on output. The reason behind
this is high levels of financial inclusion and a well-structured economic and fi-
nancial system enables the policy makers to effectively control the transmission

of monetary policy without there being leakages.

5.2. How Financial Development Affects the Impact of
Monetary Policy on Bank Liquidity

In this case we see that the results are mostly positive and significant while one
of the financial development indicators (Central bank assets to GDP) shows the
opposing sign. As the results in this case as seen in Table 2, do not clearly tell us
one side of the story we can say in most cases, our hypothesis that people in
more financially developed countries are more prone to borrowing and putting
money back into the banking system stands. This increases the liquidity in the
banking system due to the multiplier effect. Our test of the second hypothesis
using Equation (2) does not consistently show the same result when all financial
development indicators are used (Table 2). The results are positive with 0.1%
and 5% significance in the case of bank deposits to GDP and Stock Market Ca-
pitalization to GDP. When the ratio of central bank assets to GDP is used in the
equation, the regression yields a negative value for the interaction variable which
is also significant.

To understand this better, let us again use the examples of the US and India.
Our results show that in the US, more people are likely to use the banking sys-
tem. Persons there also trust the banks to safeguard their deposits and provide
them with a source of funds in case they need loans. Hence people in the US
both deposit and withdraw from the banking system more as compared to India,
where people might not put their money back into banks as a deposit, but in-
stead keep it as cash.
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Table 1. Effect of financial development on the impact of monetary policy on output. la,
1b and 1c use three different variables for financial development: Bank deposits to GDP,
Stock Market Capitalization to GDP, and Central Bank Assets to GDP. (GDP = MP +
FD*MP + Year Dummies) (a) FD = Bank deposits to GDP; (b) FD = Stock Market Capi-
talization to GDP; (c) FD = Central Bank Assets to GDP.

(a)
Estimate Std. Error t-value p-value
(Intercept) 1.302e+11 5.537e+11 0.235 0.814
MP 1.039¢+10 1.845e+09 5.630 2.16e—08****
FD1IMP —2.001e+08 4.515e+07 —4.433 1.00e—05****

Year Dum1998 —9.388e+09 7.821e+11 -0.012 0.990
Year Dum1999 —4.294e+10 7.821e+11 -0.055 0.956
Year Dum2000 9.307e+10 6.386e+11 0.146 0.884
Year Dum2001 5.082e+10 5.557e+11 0.091 0.927
Year Dum2002 3.952e+10 5.556e+11 0.071 0.943
Year Dum2003 4.150e+10 5.556e+11 0.075 0.940
Year Dum2004 5.044e+10 5.556e+11 0.091 0.928
Year Dum2005 5.086e+10 5.554e+11 0.092 0.927
Year Dum2006 5.021e+10 5.555e+11 0.090 0.928
Year Dum2007 5.810e+10 5.555e+11 0.105 0.917
Year Dum2008 8.345e+10 5.556e+11 0.150 0.881
Year Dum2009 5.395e+10 5.557e+11 0.097 0.923
Year Dum2010 8.273e+10 5.557e+11 0.149 0.882
Year Dum2011 1.094e+11 5.557e+11 0.197 0.844
Year Dum2012 1.133e+11 5.557e+11 0.204 0.838
Year Dum2013 1.047e+11 5.557e+11 0.188 0.851
Year Dum2014 9.682e+10 5.558e+11 0.174 0.862

s 0.1% significant, ***is 1% significant, **is 5% significant and *is 10% significant. Although repre-
sented as MP, the variable has been multiplied by —1 to make interpretation easier.

(b)

Estimate Std. Error t-value p-value

(Intercept) 1.877e+11 7.628e+11 0.246 0.80570
MP 1.171e+10 3.581e+09 3.269 0.00113***

FD2MP —6.063e+07 3.683e+07 -1.646 0.10013

Year Dum1998 3.726e+10 1.075e+12 0.035 0.97236

Year Dum1999 —2.731e+10 1.075e+12 -0.025 0.97974

Year Dum2000 1.614e+11 9.310e+11 0.173 0.86240

Year Dum2001 1.492e+11 7.672e+11 0.194 0.84590
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Continued
Year Dum2002 1.573e+11 7.675e+11 0.205 0.83762
Year Dum2003 1.516e+11 7.672e+11 0.198 0.84337
Year Dum2004 1.543e+11 7.669e+11 0.201 0.84059
Year Dum2005 1.620e+11 7.667e+11 0.211 0.83270
Year Dum2006 1.703e+11 7.667e+11 0.222 0.82424
Year Dum2007 1.947e+11 7.671e+11 0.254 0.79969
Year Dum2008 2.491e+11 7.674e+11 0.325 0.74560
Year Dum2009 2.104e+11 7.677e+11 0.274 0.78413
Year Dum2010 2.574e+11 7.677e+11 0.335 0.73753
Year Dum2011 3.016e+11 7.677e+11 0.393 0.69452
Year Dum2012 3.294e+11 7.680e+11 0.429 0.66807
Year Dum2013 7.240e+11 7.778e+11 0.931 0.35225
Year Dum2014 7.033e+11 7.778e+11 0.904 0.36619

***%is 0.1% significant, ***is 1% significant, **is 5% significant and *is 10% significant. Although represent-
ed as MP, the variable has been multiplied by —1 to make interpretation easier.

(0
Estimate Std. Error t-value p-value
(Intercept) 1.769e+11 5.590e+11 0.316 0.751730
MP 9.954e+09 1.977e+09 5.034 5.42e—Q7**+*
FD3MP —3.215e+08 9.124e+07 -3.524 0.000439****

Year Dum1998 2.170e+10 7.897e+11 0.027 0.978088
Year Dum1999 —2.965e+10 7.897e+11 -0.038 0.970051
Year Dum2000 6.278e+10 6.448e+11 0.097 0.922455
Year Dum2001 4.773e+10 5.612e+11 0.085 0.932239
Year Dum2002 4.244e+10 5.611e+11 0.076 0.939723
Year Dum2003 4.490e+10 5.612e+11 0.080 0.936243
Year Dum2004 5.642e+10 5.612e+11 0.101 0.919923
Year Dum2005 5.796e+10 5.610e+11 0.103 0.917726
Year Dum2006 6.303e+10 5.610e+11 0.112 0.910570
Year Dum2007 8.132e+10 5.611e+11 0.145 0.884798
Year Dum2008 1.151e+11 5.613e+11 0.205 0.837536
Year Dum2009 8.910e+10 5.613e+11 0.159 0.873902
Year Dum2010 1.096e+11 5.614e+11 0.195 0.845207
Year Dum2011 1.345e+11 5.614e+11 0.240 0.810631
Year Dum2012 1.360e+11 5.613e+11 0.242 0.808621
Year Dum2013 1.253e+11 5.613e+11 0.223 0.823346
Year Dum2014 1.145e+11 5.614e+11 0.204 0.838408

s 0.1% significant, ***is 1% significant, **is 5% significant and *is 10% significant. Although
represented as MP, the variable has been multiplied by —1 to make interpretation easier.
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Table 2. Effect of financial development on the impact of monetary policy on bank li-
quidity. 1a, 1b and 1c use three different variables for financial development: Bank depo-
sits to GDP, Stock Market Capitalization to GDP, and Central Bank Assets to GDP. (BL =
MP + FD*MP + Year Dummies) (a) FD = Bank deposits to GDP; (b) FD = Stock Market
Capitalization to GDP; (c) FD = Central Bank Assets to GDP.

(a)
Estimate Std. Error t-value p-value
(Intercept) 14.693638 20.994055 0.700 0.484
MP —0.682413 0.069968 -9.753 <2e—-16%4**
FD1IMP 0.011976 0.001712 6.996 4e—12%%**

Year Dum1998 —2.758622 29.653181 -0.093 0.926
Year Dum1999 1.085730 29.651097 0.037 0.971
Year Dum2000 -9.181222 24.212952 -0.379 0.705
Year Dum2001 -2.061247 21.067697 —-0.098 0.922
Year Dum2002 —-0.508216 21.065257 -0.024 0.981
Year Dum2003 1.686084 21.065808 0.080 0.936
Year Dum2004 2.821705 21.064096 0.134 0.893
Year Dum2005 2.875309 21.059206 0.137 0.891
Year Dum2006 3.800031 21.060139 0.180 0.857
Year Dum2007 5.238551 21.060838 0.249 0.804
Year Dum2008 2.806221 21.066961 0.133 0.894
Year Dum2009 4.509260 21.069014 0.214 0.831
Year Dum2010 5.820904 21.069467 0.276 0.782
Year Dum2011 5.712881 21.070673 0.271 0.786
Year Dum2012 6.180333 21.069708 0.293 0.769
Year Dum2013 6.309049 21.070122 0.299 0.765
Year Dum2014 6.564768 21.074571 0.312 0.755

s 0.1% significant, ***is 1% significant, **is 5% significant and *is 10% significant; Although
represented as MP, the variable has been multiplied by —1 to make interpretation easier.

(b)
Estimate Std. Error t-value p-value
(Intercept) 11.1258703 13.3477203 0.834 0.4048
MP -0.5911167 0.0626627 -9.433 <2e-16%***
FD2MP 0.0014735 0.0006445 2.287 0.0225**
Year Dum1998 —5.2104091 18.8082399 -0.277 0.7818
Year Dum1999 0.2780626 18.8076466 0.015 0.9882
Year Dum2000 —3.0910541 16.2921163 -0.190 0.8496
Year Dum2001 -5.9602165 13.4253249 -0.444 0.6572
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Continued
Year Dum2002 —5.2956703 13.4301746 -0.394 0.6935
Year Dum2003 —3.3959446 13.4245577 -0.253 0.8004
Year Dum2004 —3.3144067 13.4195259 -0.247 0.8050
Year Dum2005 —2.5683409 13.4161778 -0.191 0.8482
Year Dum2006 1.2768983 13.4164901 0.095 0.9242
Year Dum2007 0.3612559 13.4241424 0.027 0.9785
Year Dum2008 —2.3206904 13.4279689 -0.173 0.8628
Year Dum2009 0.1882256 13.4333917 0.014 0.9888
Year Dum2010 1.8006886 13.4344737 0.134 0.8934
Year Dum2011 1.5254268 13.4332813 0.114 0.9096
Year Dum2012 1.0363807 13.4386037 0.077 0.9386
Year Dum2013 0.1676195 13.6104113 0.012 0.9902
Year Dum2014 0.4432633 13.6108609 0.033 0.9740

****is 0.1% significant, ***is 1% significant, **is 5% significant and *is 10% significant; Although represent-
ed as MP, the variable has been multiplied by —1 to make interpretation easier.

(c)
Estimate Std. Error t-value p-value
(Intercept) 11.401158 21.603693 0.528 0.597763
MP -0.307833 0.076411 —4.029 5.91e—05****
FD3MP -0.011713 0.003526 -3.322 0.000917****

Year Dum1998 —4.942802 30.520031 -0.162 0.871366
Year Dum1999 0.238679 30.519266 0.008 0.993761
Year Dum2000 -5.903518 24.919537 -0.237 0.812766
Year Dum2001 -0.360159 21.687339 -0.017 0.986753
Year Dum2002 0.620376 21.685844 0.029 0.977182
Year Dum2003 3.027581 21.686402 0.140 0.888990
Year Dum2004 4.883863 21.685940 0.225 0.821850
Year Dum2005 5.070615 21.680127 0.234 0.815110
Year Dum2006 6.009745 21.681836 0.277 0.781684
Year Dum2007 6.831276 21.685114 0.315 0.752792
Year Dum2008 4.543812 21.692447 0.209 0.834116
Year Dum2009 5.850741 21.693281 0.270 0.787429
Year Dum2010 7.615429 21.694493 0.351 0.725618
Year Dum2011 7.309172 21.695708 0.337 0.736247
Year Dum2012 7.960987 21.693432 0.367 0.713692
Year Dum2013 8.017793 21.693602 0.370 0.711742
Year Dum2014 8.980942 21.696971 0.414 0.678992

s 0.1% significant, ***is 1% significant, **is 5% significant and *is 10% significant; Although
represented as MP, the variable has been multiplied by —1 to make interpretation easier.
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5.3. How Financial Development Affects the Impact of
Bank Liquidity on Output

Here when we look at how financial development affects the impact of bank li-
quidity on output. The regressions results support our hypothesis that persons in
more developed countries tend to trust banks more and hence seem to want to
put their money in banks. They are also likelier to borrow money from banks
and product more output for every rupee that they have borrowed. The results in
Table 3 show that for all of the three different measures of financial develop-
ment, we see that interaction between financial development and bank liquidity
is positive and significant in two out of three cases.

The results of regression 3 show that the interaction variable between bank
liquidity and each of the financial development variables is positive (Table 3).
The value is also significant for the financial development variables, bank depo-
sits to GDP and central bank assets to GDP at 0.1% and 10% respectively.

Taking the US and India as representative of a financially developed and not
so financially developed country respectively, our results suggest that there are
less cash leakages in the US compared to India, as the level of financial develop-
ment is better there. In comparison to India, when loanable funds are made
available in the US, more people are likely to borrow that money and produce
output from it. In India on the other hand, people may not prefer to borrow

from banks as they lack a certain trust in the banking system.

5.4. Summary of Results

Table 4 summarizes the results of all empirical tests. The three different finan-
cial development variables used are column headings and the rows represent the
regression equations that are run. The values given in brackets refer to the levels

of significance.

6. Conclusions

The paper has examined how different levels of financial development affect
bank liquidity and output. Previous literature has documented opposing effects
of financial development. Our paper combines various strands of literature to
develop three bidirectional hypotheses on the effect of financial development on
bank liquidity and output as measured by GDP. The contribution of this paper is
a more definitive analysis by looking at the development across 119 countries.
First we find support for the hypothesis that financial development impedes
the impact of monetary policy on output. Our results conclusively show that
monetary policy is more effectively transmitted in countries that are more finan-
cially developed. We also find that the impact of monetary policy is less in poor-
er countries, perhaps owing to a lower number of financial intermediaries avail-
able to aid in the transmission of monetary policy. Second, we show that finan-
cial development positively affects the impact of monetary policy on bank li-
quidity. Previous literature has attributed this finding to the fact that countries

which are more financially advanced tend to use the banking system more. Due
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Table 3. Effect of financial development on the impact of bank liquidity on output. 1a, 1b
and 1c use three different variables for financial development: Bank deposits to GDP,
Stock Market Capitalization to GDP, and Central Bank Assets to GDP. (GDP = BL +
FD*BL + Year Dummies) (a) FD = Bank deposits to GDP; (b) FD = Stock Market Capita-
lization to GDP; (c) FD = Central Bank Assets to GDP.

(2)
Estimate Std. Error t-value p-value
(Intercept) 1.084e + 11 5.523e + 11 0.196 0.844
BL —5.749e + 09 9.043e + 08 —-6.358 2.74e—10%4**
FD1BL 1.185e+08 2.725e+07 4.350 1.46e—05%*+**

Year Dum1998 —-1.636e+10 7.809e+11 -0.021 0.983
Year Dum1999 —3.083e+10 7.809e+11 -0.039 0.969
Year Dum2000 3.786e+10 6.376e+11 0.059 0.953
Year Dum2001 2.641e+10 5.548e+11 0.048 0.962
Year Dum2002 2.296e+10 5.548e+11 0.041 0.967
Year Dum2003 3.872e+10 5.548e+11 0.070 0.944
Year Dum2004 5.703e+10 5.547e+11 0.103 0.918
Year Dum2005 6.779e+10 5.546e+11 0.122 0.903
Year Dum2006 7.198e+10 5.546e+11 0.130 0.897
Year Dum2007 8.386e+10 5.547e+11 0.151 0.880
Year Dum2008 1.001e+11 5.548e+11 0.180 0.857
Year Dum2009 6.922e+10 5.549e+11 0.125 0.901
Year Dum2010 1.011e+11 5.549e+11 0.182 0.855
Year Dum2011 1.300e+11 5.549e+11 0.234 0.815
Year Dum2012 1.339%e+11 5.549e+11 0.241 0.809
Year Dum2013 1.217e+11 5.549e+11 0.219 0.826
Year Dum2014 1.157e+11 5.550e+11 0.209 0.835

s 0.1% significant, ***is 1% significant, **is 5% significant and *is 10% significant.

(®)
Estimate Std. Error t-value p-value
(Intercept) 2.250e+11 7.552e+11 0.298 0.766
BL —1.088e+10 2.338e+09 —4.655 3.87e—06%+**

FD2BL 3.859e+07 2.809e+07 1.374 0.170
Year Dum1998 —2.008e+10 1.066e+12 -0.019 0.985
Year Dum1999 —1.559e+10 1.066e+12 -0.015 0.988
Year Dum2000 1.113e+11 9.236e+11 0.121 0.904
Year Dum2001 8.919e+10 7.612e+11 0.117 0.907
Year Dum2002 1.015e+11 7.613e+11 0.133 0.894
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Continued
Year Dum2003 1.220e+11 7.610e+11 0.160 0.873
Year Dum2004 1.310e+11 7.607e+11 0.172 0.863
Year Dum2005 1.507e+11 7.606e+11 0.198 0.843
Year Dum2006 1.966e+11 7.606e+11 0.258 0.796
Year Dum2007 2.117e+11 7.609e+11 0.278 0.781
Year Dum2008 2.387e+11 7.612e+11 0.314 0.754
Year Dum2009 2.211e+11 7.613e+11 0.290 0.772
Year Dum2010 2.877e+11 7.613e+11 0.378 0.706
Year Dum2011 3.308e+11 7.613e+11 0.435 0.664
Year Dum2012 3.550e+11 7.616e+11 0.466 0.641
Year Dum2013 7.541e+11 7.711e+11 0.978 0.328
Year Dum2014 7.375e+11 7.711e+11 0.956 0.339

****is 0.1% significant, ***is 1% significant, **is 5% significant and *is 10% significant.

(c)
Estimate Std. Error t-value p-value
(Intercept) 1.342e+11 5.592e+11 0.240 0.8104
BL -3.617e+09 7.563e+08 -4.782 1.92e—06****
FD3BL 6.802e+07 3.926e+07 1.733 0.0834*
Year Dum1998 —1.165e+10 7.906e+11 -0.015 0.9882
Year Dum1999 —1.327e+10 7.906e+11 -0.017 0.9866
Year Dum2000 1.815e+10 6.455e+11 0.028 0.9776
Year Dum2001 1.147e+10 5.618e+11 0.020 0.9837
Year Dum2002 1.344e+10 5.618e+11 0.024 0.9809
Year Dum2003 3.141e+10 5.618e+11 0.056 0.9554
Year Dum2004 5.043e+10 5.618e+11 0.090 0.9285
Year Dum2005 5.599e+10 5.616e+11 0.100 0.9206
Year Dum2006 6.721e+10 5.616e+11 0.120 0.9048
Year Dum2007 8.656e+10 5.617e+11 0.154 0.8776
Year Dum2008 1.115e+11 5.619e+11 0.198 0.8428
Year Dum2009 9.259e+10 5.619e+11 0.165 0.8692
Year Dum2010 1.238e+11 5.620e+11 0.220 0.8257
Year Dum2011 1.503e+11 5.620e+11 0.267 0.7891
Year Dum2012 1.540e+11 5.619e+11 0.274 0.7841
Year Dum2013 1.478e+11 5.619e+11 0.263 0.7926
Year Dum2014 1.417e+11 5.620e+11 0.252 0.8010

***% is 0.1% significant, *** is 1% significant, ** is 5% significant and * is 10% significant.
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Table 4. Summary of regressions.

Bank deposits Stock Market Central Bank
to GDP Capitalization to GDP Assets to GDP
Equation (1) Negative (0.1%) Negative Negative (0.1%)
Equation (2) Positive (0.1%) Positive (5%) Negative (0.1%)
Equation (3) Positive (0.1%) Positive Positive (10%)

to this greater use, the multiplier effect is more powerful and more liquidity is
created in the entire system when there is monetary policy loosening.

Finally, we show that financial development negatively affects the impact of
bank liquidity on output. The finding goes to show the importance of good go-
vernance and faith in the banking system. Our results show that people in less
financially developed countries tend to trust the banking system less and hence
do not produce high levels of output compared to developed nations when pro-
vided with an infusion of bank liquidity. Consider that 10 crores worth of loans
suddenly became available to banks both in the US and India. We believe that
the 10 crores worth of loans will produce more GDP output in the US because
borrowers trust the banks more there and are more likely to borrow loanable
funds and have less cash leakages than in India. Also as the levels of financial in-
clusion in the US are much greater, a borrower in India may not even have
proper access to the loans given by the bank. Hence in the US, there will be more

people who will borrow from the banks and create output from it.

7. Further Research

An upcoming area of research is the impact of market integration on various
traditionally held banking theories. Market integration refers to the integration
of markets of several countries. The classic example is the European Union.
There are many different countries which comprise the European Union, and all
the countries do not have the same level of financial development, either in
terms of active stock markets or in the presence of other secondary markets.
Despite this being the case, as their markets are integrated, the banking systems
in all countries function in tandem. This model is worth studying for the
ASEAN countries.
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