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l. CHAPTERL1 : INTRODUCTION

1.1 Background
Nepal is a small landlocked country with underdeveloped economy. The country

iIs mainly based on agriculture. Agricultural sector provides employment to about 75%
of the country's labor force and contributes approximately 42% of the GDP. One third
of the agricultural GDP is contributed by the income obtained from livestock. Nepal
remains in general poverty with very low per capita income about 210 US dollars
(WDR, 1998/99). Very low productivity and heavy population pressure (population
growth rate 2.1%) are still dominant features of the Nepalese economy. Factors of
production are of poor quality. The economy is characterized by redundant unskilled
labor and acute shortage of skilled manpower and specialized capital. There is lack of
entrepreneurship talent because cast, religion, sex etc. govern entrepreneur class and
economic activities are performed based on prescription not on ascription. The
economic scenario suggests a paradoxical case in that there is dearth of financial
resources on the one hand and the existence of underutilization of available factors of
production on the other hand. Even the small industrial capacity whatever exists is not
fully utilized. The managerial and administrative capabilities are yet to be standardized
in the formal sectors of the economy as well. The paces of technological innovation in
all spheres of economic activities are yet to be enhanced.

Nepal has already undertaken four and half decades of planned development
efforts. Eight periodic plans are completed and now we are running in the ninth plan. In
the past eight plans, we have done some progress on the field of infrastructure like
transport, power, communication, education and health sectors. However, this progress
in not sufficient and Nepal has yet to achieve a favorable record of economic
management. For this, the resources raised domestically, received in aid from
international agencies and friendly countries should be put to the best use.

The main problem of underdeveloped countries like Nepal is to achieve economic
stability and to accelerate economic development. For economic development, we
should have both fiscal and monetary measures. As the agricultural country, Nepal has
many unutilized resources because of the lack of adequate capital, infrastructures and
modern technology. Therefore, the necessity is those traditional ideas and techniques
should be replaced by new ideas and inventions.

Fiscal as well as monetary measures are important for running the pace of
economic development. Fiscal measures indicate the government revenue, expenditure,
budgeting, deficit finance, tax structure, debt policy etc. and monetary measures
emphasis the activities related to the central bank, commercial banks, financial
institutions, development banks, Co-operatives etc. The objective of both fiscal and
monetary policies is the economic stability and development in the country. The
research focuses mainly on the monetary policy and it will give attention to the study of
change in money supply and variations of interest rate in Nepal.
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"In the context of liberal economic policy pursued by the country, it is essential
that fiscal and monetary policy should be liberal and sound to create a competitive
environment. On the one hand, economic stability has to be attained along with high
economic growth rate and on the other hand, careful attention has to be paid on income
distribution and poverty alleviation"(The Ninth Plan, 1997-2002, P 139). Thus the main
objective of monetary policy in present situation is to focus towards strengthening the
balance of payment situation, reducing unequal distribution of income, assisting in
poverty alleviation, promoting the mobilization of savings through positive interest rate
policy, keeping interest rate on borrowing at a minimum level and creating an
environment of confidence for foreign investment. Therefore, keeping the money supply
within a desirable limit, price should be made stable and interest rate should be
maintained to international level.

After the establishment of Nepal Bank Limited in 1937 A. D., the banking system
started in Nepal. The Central Bank of Nepal, Nepal Rastra Bank was established in
1956 A. D. under the Nepal Rastra Bank act 1955. As the Central Bank, it does the
various functions, which come under the monetary measures, and it is responsible for
the development of financial institutions in the country. It controls the monetary sector
and adopts the suitable monetary policy according to the situation prevailing in the
country. Money supply is controlled by Nepal Rastra Bank while interest rate used to be
administered by it before 1990 and since 1990, it is determined by commercial banks.

1.2 Statement of the Problem
Before 1990, the country was under the controlled economic system and it started

economic liberalization in 1990. Before 1990, the monetary authority (i.e. NRB) used to
fix the interest rates and effective August 31, 1989; interest rates of banks and financial
institutions were completely liberalized. Commercial banks and financial institutions
were granted autonomy in fixing their own deposit and lending rates. Interest rate
liberalization, however could not fully meet the objectives behind this step. The
oligopolistic nature of the commercial banking system produced cartelling in interest
rate determination. As a result, the lending rates increased faster than the deposit rates
resulting in wider spread between lending and deposit rates. In Nepal, high interest rate
is one of the main complaints of the investors. The interest rate charged on loan by
commercial banks and financial institution is high in comparison with the level of
interest rate in the international market and even in many countries of South Asia. Due
to the high interest rate and high operating costs, interest rate on credit is also high. As a
result, industrial ventures utilizing the bank credit have been unable to produce output at
a low cost. Unless such situation is improved, Nepal's pace of industrialization cannot
be expedited. Money supply and its components are also responsible for the variation of
interest rate. The regular increase in money supply will thus help to determine the
interest rates position. Therefore the problem is - to identify the effectiveness of the
monetary variables in determining the interest rate in Nepalese economy. Therefore, it is
necessary to study about the money supply and its impact on interest rate in Nepalese
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context. Before 1990 A.D., the monetary authority of the country administered the
interest rates and there is no net impact of money supply on interest rates. Therefore, the
impact of money supply on interest rates during the economic liberalization (i.e.1980-
19999) is studied in this dissertation.

1.3 Objectives
The main objectives of this research work are:

1. To study and analyze the trend of money supply in Nepal for the period 1980 to
1999.

2. To analyze the determining factors of money supply.

3. To study and analyze the interest rate structure of Nepal.

4. To find out the possible measures to solve the high spread between lending and
deposit rates in Nepal.

5. To study the impact of money supply on interest rates during liberalized economy
(1990 to 1999).

6. To see the relative effectiveness of monetary and fiscal policies in Nepal.

1.4 Significance of the study
This research work will study the impact of money supply on interest rate, in

Nepal, after the autonomy of commercial banks that is since 1990 onwards. How
monetary measures interplay in the economy will be studied in Nepalese context. By
this research work, the other research workers and concerned persons will be beneficial
and planners and policy makers will get information about money supply and interest
rate structure of Nepal to adopt suitable policy.

1.5 Hypothesis
The main purpose of this study is to see the relationship of money supply and

interest rate in Nepal on the assumption of ceteris paribus (other factors are assumed to
be constant). Therefore, this study will attempt to test the following hypothesis
empirically in the context of Nepal:

1. There is strong impact of NFA and NCG on high-powered money.

2. High-powered money is a significant determinant of money supply.

3. The money supply has significant impact on loaning out interest rates.

4. The money supply has significant impact on deposit interest rates.

5. In Nepalese Economy, the effect of monetary policy is stronger than fiscal policy.

1.6 Limitations
This research work is an attempt to establish relationship between money

supply and interest rate structure of Nepal. There are many other factors that can have
significant effect on interest rate however, they are not considered in this study.

The data used in this study are secondary. The money supply and interest rate
structure in only a single country (i.e., Nepal) will be studied and only in the time
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horizon of 1980 to 1999 (20 years). Due to some difficulties, the researcher has not been
able to take all the data that are available on this topic. In spite of these limitations, this
study has tried to give in a concrete form.

1.7 Chapter Scheme
Chapter 1 will be the introduction, which is the main framework and the basis of

the study. Chapter 2 provides review of relevant literatures. In chapter 3, research
methodology is discussed. Chapter 4 is the theoretical discussion in Nepalese context in
which the money supply, factors responsible for it, the monetary and fiscal policies,
interest rate structure, the interest spread etc. are mentioned. In chapter 5, the analysis is
done on the basis of data, the relationship of money, interest rate and other related
variables are mentioned and analyzed. In chapter 6, summary, conclusions and
recommendations of the study are given. Bibliography and appendices will be at the end
of the study.



1. CHAPTER 2: REVIEW OF LITERATURE

This research work is concerned to money supply and interest rate, so the
theoretical developments and empirical readings in the related subject have been
reviewed below.

21 Money Supply and Interest: Theoretical Developments
The theoretical developments in the field of money and interest are summarized

here. The views as given by different school of economists such as: classical view, neo-
classical view, Keynesian view and Post-Keynesian view etc. are discussed below in
brief.

2.1.1 Classical View
The economists like: Ricardo, J.S.Mill, Marshall, Fisher, J.B. Say etc. developed

the classical concept. The classical economic analysis is based on the belief that money
is neutral or money is veil or money does not matter. Say’s law of market and quantity
theory of money are the two basic pillars of the classical economics. The former states
that supply creates its own demand and the latter tells that the quantity of money is the
main determinant of the price level. According to Fisher, other things remaining
unchanged, as the quantity of money in circulation increases, the price level also
increases in direct proportion and the value of money decreases and vice versa. It can be
expressed as:

MV = PT

Where, M = the total quantity of money in circulation

V = the velocity of circulation of money

P = price level

T = transaction performed by money

In this equation, V and T are assumed to be constant and are independent of
changes in M but in the short run determined by structural and institutional factors.
Thus, the effect of change in money stock is fully reflected to the change in the price
level. For classical economists money is used only for transaction purpose and they did
not recognize the store of value function of money.

For classical economists interest is the reward paid for the use of capital. The
classical theory of interest is also known as the capital theory of interest or the saving
investment theory of interest or the real theory of interest. According to this theory,
interest is a real phenomenon and the rate of interest is determined exclusively by the
real factors, i.e., the supply of and demand for capital under perfect competition.
Assuming the income level to be given, the rate of interest is determined by the
intersection of the investment and saving curves.
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The classicists were of the view that interest is not a purely monetary
phenomenon, though it is paid in money terms on money loans and assets. The level of
interest has nothing to do with level of money supply.

2.1.2 Neo-Classical View
The economists like: Pigou, Patinkin, Brunner, Meltzer etc. developed the neo-

classical concept. These economists attempted to rehabilitate the classical theory. The
monetary issues on which the neo-classical economists mainly focused are: neutrality of
money, dichotomisation of real and monetary sectors and real balance effect. Don
Patinkin, a member of neo-classical school, integrates the money market and goods
market of the economy, which depends both on relative prices and real balances. Real
balances mean the real purchasing power of the stock of cash holdings of the people.
When price level changes, it affects the purchasing power of people’s cash holdings that
in turn, affects the demand and supply of goods, which is the real balance effect. Real
balance effect is the essential force through which equilibrium is established in the
money market. The neo-classical economists recognized the store of value function as
well as medium of exchange function of money.

The neo-classical economists developed the loanable funds theory of interest,
which is an improved version of the classical theory of interest. For them interest is a
real-cum-monetary phenomenon. According to neo-classical economists, interest is
reward for the use of loanable funds and the equilibrium rate of interest is determined
when the supply of loanable funds and the demand for loanable funds are equal. The
neo-classical economists believed that money supply is interest elastic.

2.1.3 Keynesian View
J. M. Keynes, in his book, General Theory of Employment, Interest and Money,

has developed a monetary theory of interest, which is known as liquidity preference
theory of interest, in opposition to the classical real theory of interest. For Keynes
interest is purely a monetary phenomenon and the equilibrium rate of interest is
determined by the intersection of the demand for money function and the supply of
money function. He has followed the transmission mechanism to explain the
relationship of money supply, prices, interest rate and output. According to him, an
increase in the money supply initially shows impact on the interest rate by lowering it.
The marginal efficiency of capital remaining unchanged, there is an increase in the
investment demand and it raises the level of aggregate income, employment and output.
As these rise, price also begins to rise due to the various causes as increase in the labor
cost resulting an increase in the bargaining power of workers as employment increases
and also due to the law of diminishing returns that operates in the industry. Therefore, to
him, money changes will affect output or prices only through its effects and
convectional yields on the market interest rate of small group of financial assets such as
government bonds. To Keynes monetary impulses are thus transmitted in the economy
by the play of interest rates over the vast array of assets.
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Keynes attacked the classical view in the ground that money is demanded only for
transactions purpose. He mentioned that money is demanded for various motives such
as: transactions, precautionary and speculative motives. They are discussed below in
brief.

2.1.3.1 Transactions Motive
The transaction demand for money arises from the medium of exchange function

of money in making regular payments for goods and services. The demand for money
for transaction motive mainly depends on the size of money income. The higher the
level of money income, the greater the demand for transactions motive and vice versa.
The transactions demand for money is not influenced by the rate of interest.
Symbolically the transaction demand for money (L:) can be stated to be the function of
money income (Y).

Li=k (Y)

Where k = proportion of income which is kept for transactions purposes.

2.1.3.2 Precautionary Motive
People hold additional amount of cash in order to meet emergencies and

unexpected contingencies such as: sickness, accidents, unemployment etc. The
precautionary demand for money depends upon the uncertainty of the future. The
precautionary demand for money (L;), like the transactions demand is also a function of
the level of money income (YY) and is insensitive to the changes in the rate of interest.
Symbolically,
Lo =k (Y)
Where k = proportion of income which is kept for precautionary purposes.

2.1.3.3 Speculative Motive
This refers to the demand for holding certain amount of cash in reserves to make

speculative gains out of the purchase and sale of bonds and securities through future

changes in the rate of interest. There is inverse relation between the interest rate and

bond prices. The demand for money for speculative motive (Ls) is highly sensitive to

and is a negative function of the rate of interest (r). As the current rate of interest rises,

the demand for money for speculative motive decreases and vice versa. Symbolically,
Ls=1(r)

Where f = functional relationship between Ls and r.

The total demand for money (Mg) = k (Y) + f (r)

For equilibrium condition, Demand for money (Mqg) = Supply of money (Ms)

Thus, the total supply of money (Ms) = k (Y) + f (1)

According to Keynes, given the liquidity preference curve, higher the rate of
interest lower will be the speculative demand for money. At a very low rate of interest,
the liquidity preference curve becomes perfectly elastic and the speculative demand for
money is infinitely elastic. This is known as liquidity trap situation. The monetary
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authority cannot influence the rate of interest even by following a cheap money policy
in a liquidity trap situation. It means that rate of interest cannot fall to zero. To Keynes,
money supply is determined and controlled by the government or the monetary
authority of the country and it is interest inelastic.

The Keynesians, such as: Tobin, Samuelson, Ackley, Modigliani ctc. are modern
followers of J. M. Keynes who formulated his original ideas. They held the view that
money does not matter and regarded the money supply as a passive factor in the
economic system. They believe that fiscal policy is more effective than the monetary

policy.

2.1.4 Post-Keynesian View
Prof. Milton Friedman and his colleagues at the University of Chicago made the

new and important contribution to monetary theory and policy. They are known as the
monetarists who strongly opposed the views of Keynesians and traced their lineage to
the classical and neo-classical roots. They held the view that only money matters and
money supply plays a crucial role in affecting the nominal macro variables. Monetarists
rejected the Keynesian transmission mechanism and liquidity preference theory of
interest. They followed the transmission mechanism at which an increase in money
stock may directly affect expenditure, prices and yields on physical assets. They suggest
that money may be substituted not only for bonds but also for other assets. When money
is used to purchase the physical assets, the interest rate effect no longer precedes the
price effect because it is only through an increase in the price of assets that the reduction
in yield is effected. In a period of rising prices, inflationary expectations raise the cost
of holding money and the public has an incentive to reduce the quantity of desired real
balances by increasing expenditures.

According to monetarists, the central bank cannot influence interest rate through
changes in the supply of money. If it tries to reduce the interest rate by releasing large
quantity of money, this will only cause inflation since the economy is already at near -
full employment level. In fact, this will reduce the real money supply and increase
interest rate.

The post-Keynesian economists like Hicks, Hansen and Lerner have formulated a
determinate theory of interest by integrating the neo-classical loanable funds theory and
the Keynesian liquidity preference theory. This theory is known as the neo-Keynesian
synthesis or the modern theory of interest. The loanable funds theory gives stress on the
real factors like saving and investment and underestimates the role of monetary factors.
On the contrary, the liquidity preference theory emphasizes the monetary factors i.e.,
demand for and supply of money and ignores the real factors. According to modern
theory of interest, a complete and determinate theory of interest must take into
consideration both real and monetary factors. There are four determinants of rate of
interest: the saving function, the investment function, the money demand function and
the money supply function. In modern theory of interest, the equilibrium level of
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interest and equilibrium level of income are determined simultaneously at the point of
intersection between the IS and LM curves.

2.2 Money Supply and Interest: Empirical Readings
A. In the concerned title, some of the books, articles and

dissertations have been written. The writers and researchers have presented their
own opinions that may be helpful for this study also which are presented below.
B.
2.2.1 Books Review

Fry (1977) has given a report to NRB about the interest rate policy in Nepal.
Taking time series data covering the period of 1957 — 1978, his purposes were to
analyze the effects of interest rate, to recommend measures for interest rate policy and
to give suggestions for accelerating the rate of domestic resource mobilization in Nepal.
The suggestions given by him were as follows:

1. Suggestions for Rational Interest Rate Structure
a. Abolish all existing time deposits.
b. Introduce new one year time deposits with resale to banks at 1% discount yielding
13% interest.
c. Make all interest earned on deposits free from tax (at least the first Rs.5, 000).
2. Suggestions for Rational Loan Rates
a. Allow financial institutions to make additional changes to cover differing costs and
risk premium on all types of loans.
b. Maintain present commercial loan rate but enact negotiable instrument act and
legislation for effective hypothecation immediately.
c. Drastically change personnel policies of the commercial banks.
d. Pay interest on all bank deposits with NRB, except those held as penalties.
e. Reduce registration fees it should cover costs only.
f. Abolish the liquidity ratio, but maintain the reserve (cash) ratio.
g. Increase government borrowing interest rates.
h. Change loan rates on existing loans from their original level.

Finally, he concluded that it is very doubtful whether any reduction in loan rate is
warranted at present. Unwanted capital inflow will be checked by the deposit rate
reform, the banks' profitability restored by paying interest on their deposits with NRB,
time deposit reform, abolition of the liquidity ratio and higher development bond rates.
That some non-institutional interest rates may be lower than the present commercial
bank loan rate, which is irrelevant.

Pant (1983) has studied about the interest rate policy of Nepal using the time
series data covering the period 1965 to 1980. His purpose of study was to evaluate the
significant macro-economic and sectoral aspects of the interest rate policy in a way that
can be of direct use for policy formulation and implementation. The demand function
for real money balances (Md/P) used in his model is the dependent variable that is the
traditional one, containing real income (y) and the nominal interest rate on one year
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fixed deposits (r) as the explanatory variables. He estimated the equations using narrow
money (M) and broad money (M2) in the demand function. The form of tested
regression equations were:

(1) The regression estimation between Mi/P (dependent variable) and y and r
(independent variables) in the log-linear form is:

Log (My/P) =5.01 + 1.10 log y — 0.007 log r

(3.92) (7.30) (0.80)

R?=0.953, D-W = 1.65

In this equation, the coefficients have the expected sign and y is significant at 5%
level but r is not significant. The demand for narrow money is responsive only to
change in real income and the income elasticity is 1.10. The rate of interest has no
significant influence on holdings of money balance.

(2) The regression estimation between My/P (dependent variable) and y and r
(independent variables) in the log-linear form.

Log ( M2/P) =-2.48 + 1.40 log y — 0.029 log r

(-0.15) (7.50) (-0.50)

R?=0.953, D-W = 1.78

In this equation also, all the coefficients have the expected sign and y is
significant at 5% level but r is found to be statistically insignificant.

Pant concluded that the change in interest rate will increase time deposits through
the route of balance of payments but the magnitude of effect will depend on the interest
elasticity of money demand function. The real rate of interest has the expected influence
on money demand, or the velocity of money, but it is statistically insignificant.

Sharma (1987) studied the monetary structure of the Nepalese economy using the
time series data covering the period of 19 years from 1964 to 1982. The objectives of
his study were: to study the historical nature of the monetary control techniques used in
Nepal, to examine the money supply process in Nepal, to estimate the relationship of
money with other economic variable such as GDP, ASP etc. and to examine efficiency
of domestic control measures in the face of openness of her economy and to derive
monetary policy prescription for the future. The explanatory variables used in his model
are: net foreign assets with monetary authorities (NFAM), commercial bank borrowing
from the NRB (BBC), government fiscal deficit (FD), gross domestic product at
constant (1964) prices (GDP /P), interest rate on one year time deposits (ri2) while the
dependent variables are reserve money (RM), demand for interest bearing assets with
commercial banks at constant (1964) prices (D2 /P) P. He has estimated the following
regression equations.

(1) The regression estimation between RM (dependent variable) and NFAM and
BBC (independent variables).

log RM=0.359 + 0.791NFAM:; + 0.136BBC:

(1.99) (8.53) (5.16)
SEE = 0.073, F-value 0.0 73, R?=0.943, R?=0.940, D-W=1.416
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In this model, data covered the period 1965-82. Here t-values of the coefficients
of explanatory variable are significant at 1% level while t —value of intercept is
significant at 5% level.

(2) The regression estimation between RM (dependent variable) and NFAM, FD
and BBC (independent variables).

log RM; =0.559+0.492InNFAM¢+ 0.238InFD+0.150InBBC:¢

(4.27) (5.12) (3.6) (5.43)

SEE =0.049, F-value =122.34, R? =0.968, R?=0.963, D.W. =1.70

In this model, data covered the period 1965-80. Here t-values of explanatory
variables and intercept are significant at 1% levels.

The high-powered money (H = RM) in Nepal is without doubt, a dominant
function of the foreign asset reserves held by the monetary authority. When the constant
elasticity of high-powered money with respect to the NFAM is between 0.49 and 0.79
(above results) and the elasticity at mean comes around 0.62. These however do not
mean that other sources are unimportant. The RM equation in both the systems, show
how other variables hold an equally important place while explaining high powered
money from the sources side. This is shown by the coefficients of BBC and FD, which
are highly significant .The constant elasticity of RM with respect to BBC is around 0.14
whereas its elasticity with respect to FD is 0.238. According to Sharma, there are a
couple of determinants of high-powered money through whose regulation the NRB can
exert a direct pressure on money supply. Given the balance of payments, and the
monetary deficit of the government, NRB can control credit supply (a source of Ms) to
banking and private sectors, not only to regulate its volume and sectoral distribution, but
also to offset the adverse effects, if any, which are felt exogenously. As a
complementary factor, the offsetting role of money multiplier in the effect of reserve
money also serves as a very important mechanism to keep the growth of money supply
always to suit the needs of the domestic economy.

(3) The regression estimation between D2° /P (dependent variable) and GDP /P
and r12 (independent variables).

log (D2t /P)P=-12.28 + 4.41 GDP;/ Pt+ 1.2 12t

(-2.58) (2.47) (3.2)

SEE = 0.16, F-value 57.97, R?=0.982, R?=0.885, D-W= 1.27

In this model, the data covered the period 1964-80. Here t-values of coefficients
of explanatory variable are significant at 5 % and 1% level while t —value of intercept is
significant at 10% levels. The interest bearing deposits in Nepal is quite a distinct
variable than the money proper. With the help of above results, the estimate for the
demand for interest bearing assets with commercial banks (D2P) is extremely good. If
the elasticity of (D2/P)P with respect to r, is greater than unity, it is unitary with respect
to GDP/P. This means when demand deposits held by public (D1) in Nepal is demanded
for transaction purpose, interest bearing assets with commercial banks (D2 = saving
deposits + time deposits) is a special kind of financial savings.
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Sharma concluded that the only autonomous source of high-powered money in
Nepal could be the NRB credit to commercial banks and private sector. The NFAM are
endogenously determined by the balance of payments while the fiscal deficit of the
government is out of central bank control. Therefore, the only policy variable left with
NRB is the credit to commercial banks and the private sector. He adds that the
expansionary monetary policy in Nepal has resulted in an excessive growth of money
supply in relation to the growth of real income. Since the economy has not been able to
raise its productivity in real terms, the ultimate consequence of the excess money supply
has been a spurt in prices. He further mentions about interest rate structure: it also
appears that the monetary authorities, while changing the interest rate structure, have
correctly perceived the painful sacrifice of income earners, but they have wrongly
perceived the efficiency of the supply side of economy, or the profitability of
investment in the real sector. This is because generally banks have held excessive
resources even if the object of changing the rate of interest by authorities is to increase
the flow of financial funds to the real sector.

2.2.2 Articles Review
Gibson (1975) has investigated about the interest rates and monetary policy using

monthly and quarterly time series data for USA. He observed the relation between the
money stock and current and past interest rates for the period 1947-1966 with the help
of simple regression equation. He concluded that change in the money stock produces
an immediate negative liquidity effect on market interest rates, but also produces (only a
little later) positive effects that tend to offset the initial negative influence. Liquidity
effects are fully offset by the end of the third month following the month in which My is
changed and by the end of the fifth month after M2 is changed. Some implications of
these findings suggest that increasing the money stock can lower interest rates, but this
act also produces forces which will offset the lowering within several months. This
process will produce increases in nominal income that may be a goal of monetary
policy. Since, income increases due to an increase in money stock which will be
accompanied by higher interest rates. Interest rates may reflect an easier or a tighter
monetary policy. Moreover, to maintain lower interest rates it is necessary to increase
money stocks continuously. But this act itself generates expectations of rising prices
that tend to raise interest rates.

Eisner (1975) has studied the factors affecting the level of interest rates in USA.
He has found that the monetary authority could raise interest rates or allow them to rise
in the short run. This is not without effect on the economy, although much more at the
non-aggregate level, involving transfer of resources from these with poorer access of
credit to those with better access. When depression destroys investment demand,
interest rate will fall. When an expanding war calls for resources at a faster rate than a
growing economy will freely grant them, interest rates rise. Purely monetary resources
to cope with such developments are limited in effectiveness and sometimes so selective
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in their impact as to offend seriously our sense of equity and in some instances, the
efficient working of economy.

According to Hendershott and Horwich (1975), the ideal monetary policy is one
in which the central bank, starting at a position of full employment, acts immediately to
equate the market rate of interest to the natural rate of interest. At the same time the
fiscal authority manipulates the natural rate of interest by tax and expenditure policies
so as to keep it within a politically acceptable range. The fiscal authority is also
responsible for taking action against disturbances that do not involve changes in the
market or natural rates destabilizing direct movements between money and
commodities. This leaves both the treasury and the central bank with a clean and clear
understanding of what must do.

Holmes (1975), economist at the Federal Bank of New York is of the opinion that
the interest rate variations would be greater with money supply as a guideline than they
have been while the system was using multiple guidelines involving both monetary
aggregates and interest rates. How great interest rate variations would be, would depend
very much on how rigid the guideline was and how short the time horizon in which it
was supposed to operate might be. The question of how great variations might be can
probably never be resolved in the absence of any concrete experience. Some exponents
of the monetary school, however, seem to imply that interest rate variations make no
difference at all. It seems that there are serious risks in the assumption that the financial
markets of the real world can handle any range of interest rate variation. Pushing too
hard on money supply control in the face of rapid interest rate adjustment could wind up
by destroying the very financial mechanism that the monetary authority must use if it
expects to have any impact on the real economy.

Mr. Gunanidhi Sharma, in his article, writes about interest rates of Nepal as: "In
a market regulated economy as of today, rate of interest should indicate the profit, or the
productivity levels across sectors and activities. As its height is governed by the
efficiency of the fund invested in each sector, Nepal's economic performance measured
in terms of the inverse of the sectoral ICOR's should not be that disappointing. But since
the profit rate, or the productivity growth is affected by so many other risk and
uncertainty factors with their domestic as well as foreign origin and when the profit or
the productivity rate is not explained by capital efficiency alone, it is quit difficult to
reach a definite conclusion on the built-in economic nature and the structure of the
natural rate and the effect of it on investment decision”. He further emphasizes, "The
size of the influence on the rate, on the other hand, from outside the economy and of the
long run and expectancy consideration is further unknown in the absence of information
generated through research exercises. Still we may conclude that the structure, height,
behaviour and the Co-existence to the rates are quite enough in indicating the stages of
economic development known popularly as backward and advanced ones, from this
point of view, Nepal, obviously, belongs to the former category” (Sharma, 1993).

Mr. Se-1l Ahnand Mr. Soo-Nam Oho write about the interest rate in Korea as "In
order to introduce interest rate utilization, the monetary policy environment should be
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improved. The current conditions for using interest rate as an operational target are not
adequate due to institutional constraints and the currency crisis. But the time will come
sooner than might be expected, provided restructuring process satisfactorily and the
financial markets settle down. Therefore, we have to prepare energetically for its
introduction. For this, firstly the call rate's representativeness Vis a Vis the reserve
market should be increased; secondly the instruments to adjust the call rates should be
diversified; thirdly a new transmission mechanism should be enhanced. In order to
diversify the instruments available to adjust the call rates, we should, at first, increase
the central bank lending rate to market levels, so that it may have a signaling effect. At
the second stage, it is recommended that the current aggregates ceiling credit system
under which individual banks' quotas are allocated on the basis of policy lending
performance be changed to a new loan limit system under which banks would be able to
borrow on a commercial basis. In order to establish an interest rate transmission
mechanism, there is an urgent need to develop short and long term financial markets by
increasing the range of financial instruments and abolishing many explicit and implicit
regulations” (Se-11 Ahn and Soo-Nam Oho, 1998).

2.2.3 Dissertations Review
Neupane (1977) tried to analyze how monetary measures can provide additional

capital for financial development through change in money supply and institutional
interest rates in his M. A. dissertation. Covering the data for the period 1967-1976, he
has made theoretical attempt and has not presented any mathematical terms in his study.
He is of the view that the problem of lack of capital can be solved when the available
capital diverts into the real productive sectors. Money supply is a factor providing
additional capital by expanding banking facility in rural areas and to mobilize the
resources of rural areas into productive sectors. The volume of money supply should be
increased by increasing demand deposits and net currency from banking sector. In the
opinion of Neupane, the institutional rate of interest has seemed to be cheaper in our
country that had created imbalances between demand and supply of credit. Due to this
reason real people are not getting enough credit facility, on the other hand, commercial
banks are providing credit facility on trade and commerce which has hit the traditional
sector. So, that to mobilize the resources and to divert them into productive work,
institutional interest should be made higher.

Pandey (1979) tested the impact of interest rates on money supply in the context
of Nepal in her M. A. dissertation. She took narrowly defined money supply (My) as
dependent variable and NIDC's loan rate (rN'°C), development bond's interest rate (rP),
the difference between development bonds interest rate and fixed deposits interest rate
(r° — rF) and GDP at constant prices (Y) were treated separately as explanatory
variables. Her empirical findings covering the period 1968 to 1978 (11 years) were:
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(1) The regression estimation between narrow money supply (M1) and NIDC's loan
rate (rN'P)
M1 = 5.5649 + 1.2031 rNIPC
(7.2030) (2.2165)
R%=0.8384
With the help of above result, it can be said that there is highly positive correlation
between M; and rN'P€, The value of R?is 0.84, which indicates that they are statistically
significant.

(2) The regression estimation between narrow money supply (M1) and development
bond's interest rates (r°) is as follows:
M1 =-219.867 + 3.2144 r°
(3.4777) (-1.8978)
R2 =0.5474
The regression coefficient in this equation also shows positive correlation
between M; and rP. The value of R? is 0.55, which indicates that they are statistically
significant but less than that of former one.

(3) The regression estimation between narrow money supply (M1), GDP at constant
prices (Y) and the difference between development bonds interest rate and fixed
deposits interest rate (r°— rF).

M1 = -546470 + 2.0084 Y — 0.0205(rP- rF)
(4.5423) (2.7163) (-1.9125)
R?=0.4538

The above equation shows positive correlation between M1, Y and (r°-rF). The
value of R? is 0.45, which indicates that they are statistically significant but less than
that of former two.

Finally, she concludes that the supply of money should be lowered than the
present situation because if the production of goods within the country is not increased
at that of the increase in money supply, its only effect will be a change in the balance of
payments position with India. The deposit rates as well as the loan rates of commercial
banks and financial institutions should be made high. Low rate of interest should be
provided to the industries producing necessary goods and a small gap should provide
between the deposit rates and lending rates of commercial banks.

Khatiwada (1994) has studied about the money supply in Nepal in his Ph. D.
dissertation “Some Aspects of Monetary Policy in Nepal”. Taking the time series data,
his study covers the period of 1966-1990 (25 years). The purpose of his study was to
analyze the role of changes in the quantity of money in economic activity, prices and
balance of payments in Nepal. The form of tested regression equations Were:
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(1) The regression between M1 and DH in the linear form.

Here he took disposable high-powered money (DH) in simple linear form and in
first derivative linear form as explanatory variable and narrow money supply (M) as
dependent variable.

M; =-78.04+ 1.311DH
(-1.90)** (104.6)*
R%2=0.999, D-W =159, p=0.18, N = 25
AM; =-5.12 + 1.356 ADH
(-0.15) (20.9)*
R2=0.947, D-W =2, N =25
[Figures in parenthesis are respective t-ratios, * indicates significant at 5% level, **
indicates significant at 10% level, p indicates autocorrelation coefficient]

The fit of both of these equations is excellent and DH explains almost all the
change in M1. The marginal money multiplier in the first equation shows that one rupee
change in DH causes a 1.31 rupee change in M1, However, estimation of the equation in
simple linear form of the series indicated the existence of serial correlation in the
residuals. The estimated equation in first derivative linear form of the series also has a
good fit and there is no autocorrelation in the residuals.

(2) The regression between C/DD and Q, BO, R* and T in the linear form.

Here he took currency ratio (C/DD) as dependent variable and real income (Q),
expansion of bank branches (BO), one year fixed deposit interest rate (R'?) and trend
variable (T) as explanatory variables.

C/DD =2.78 + 0.00016 Q + 0.006 BO — 0.093 R? —0.24 T
(3.8)* (2.8)* (1.6) (-3.1)* (-3.8)*
R%=0.897, F=42.8, D-W =1.62, p=0.35,N =25
[Figures in parenthesis are respective t-ratios, * indicates significant at 5% level, p
indicates autocorrelation coefficient]

In this equation, all the coefficients have the expected sign at 5% level of
significance. The result of this equation is not satisfactory and shows that only real
income and the expansion of bank branches have very little impact on currency ratio.

Finally, Khatiwada concludes that the changes in the stock of money are a stable
function of the changes in disposable high-powered money and the authority can attain
desired changes in money stock by means of proper high-powered money management.
He further mentions that currency ratio is, to some extent, affected by interest rate, time
deposits and excess reserve ratios being not affected by it and that the currency ratio
makes only a small contribution to the money multiplier which implies that the money
supply is almost independent of interest rate changes. Hence single equation estimation
of the demand for money function in which interest rate enters as one of the arguments
are not likely to suffer from simultaneity problem. Further, as bank rate and commercial
bank branch expansion have very little effect on money multiplier, monetary policy
instruments such as bank rate and forced bank branch expansion are not likely to
significantly affect the money multiplier.
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Among the above reviewed literature, no one has studied the impact of money
supply on interest rate after The Central Bank has given the autonomy to commercial
banks for interest rate determination and investment management by themselves in the
early 1990s. Therefore, this research mainly focuses the period 1980-1999 and aims to
study the impact of money supply on interest rate for the period 1990-1999 in Nepalese
context.
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I11.  CHAPTER 3: RESEARCH METHODOLOGY
V.

The methodology used in this research work is inductive method. Qualitative as
well as quantitative method of reasoning is used to analyze the data. The variables used
in this study are specified and the models are fitted. The data source, method of data
calculations and processing, the range of the data etc. are mentioned below in brief.

3.1 Qualitative Method
In this research work, the qualitative method is used for the analysis of time series

data. Based on the actual data, the analysis is done with the help of percentage, average,
ratio, graph, situation of data etc.

3.1.1 Presentation of Actual Data in Percent
The composition of the monetary variables such as money supply, reserve money

are presented in percent, the growth rates of the monetary aggregates such as money
supply and its components are presented in percent.

3.1.2 Finding of Average of Actual Data
The average is calculated whatever it is necessary. The average share of reserve

money in money supply, the average interest spread etc. are calculated.

3.1.3 Finding of Ratio of Actual Data
The money multiplier and its determinants such as currency ratio, reserve ratio,

other deposit ratio, time deposit ratio etc. are presented in ratio form.

3.1.4 Graphical Representation of Actual Data

The trend of monetary aggregates such as: currency, demand deposits, time
deposits, reserve money, narrow money supply and broad money supply is analyzed
with the help of graph.

3.1.5 Situation Analysis of Actual Data

The interest rates, the deposits and loans of commercial banks etc. are analyzed
observing their increasing and decreasing situations.

3.2 Quantitative Method
The quantitative method is used to know the impact of money supply on interest
rates and to find the relative effectiveness of monetary and fiscal policies in Nepal.

3.2.1 Basic concept
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The following statistical and econometric tools will be used for processing and

analyzing the data to get empirical results:

(1) The Simple correlation coefficient is computed between the concerned variables and
iIf it exists our attempt further proceeds.

(2) The regression analysis is used for analyzing the data. The ordinary least square
(OLS) method of estimation is used where it is suitable.

(3) The significance of regression parameter is conformed to t-statistics, F-statistics etc.

(4) The explanatory power of the explanatory variable is found out with the help of the
coefficient of determination (R?) and adjusted coefficient of determination ( R?).

(5) To know the autocorrelation between the error terms the Durbin-Watson (D-W) test
is done.

(6) The F (Chow)- test statistics is performed to test the stability of the parameters of
two sub-sample periods.

3.2.2 The Variables

In this study, the empirical relationships are tested with the help of statistical and
economical tools. The relationships are developed using many variables. The values of
the variables are in time series data. Two types of variables are used in this research.
They are dependent variables and independent variables.

A) Dependent Variables

The variable whose value is influenced by other variable is called dependent
variable. The dependent variable is also known as regressed or explained variable. The
following are the dependent variables used in the study.

I) Interest Rate on Commercial Loans (r°‘)

The interest rate charged by the commercial banks against commercial loans is
taken as dependent variable to know the impact of of both types of money supply on
commercial loans interest rate.

I1) Interest Rate on Industrial Loans (r'")

The interest rate charged by the commercial banks against industrial loans is
taken as dependent variable to know the impact of both types of money supply on
industrial loans interest rate.

I11) Interest Rate on One-Year Time Deposits (r'Y)
The interest rate given by the commercial banks to their customers on one-year
time deposits is taken as dependent variable while testing the impact of both types of

money supply on it.

IV) Interest Rate on Two-Year and Above Time Deposits (r?Y4)
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The interest rate given by the commercial banks to their customers on two-year
and above time deposits is taken as dependent variable while testing the impact of both
types of money supply on it.

V) Real Gross Domestic Product (GDP or Y)

GDP is known as the total money value of goods and services produced in a
country during a specified period, especially one year. Real GDP means GDP expressed
in terms of constant prices. In the study, Real GDP at factor cost based on the constant
prices of 1974/75 is used as the dependent variable while comparing the relative
effectiveness of monetary policy with fiscal policy on real income determination.

B) Independent Variable
The variable, which influences the other variable, is called independent variable.
The independent variable is also known as regressor or explanatory variable.

1) Narrow Money Supply (M1)

Narrow money supply is the sum total amount of currency held by the public and
demand deposits held at commercial banks. M1 is used as explanatory variable when it
is used to know the impact of narrow money supply on different types of interest rates
and to compare the relative effectiveness of monetary policy with fiscal policy on real
income determination.

1) Broad Money Supply (M2)

Broad money supply is the sum total amount of currency held by the public,
demand deposits held at commercial banks and time deposits with commercial banks.
Further time deposit consists of saving deposits, fixed deposits and margin deposits with
commercial banks. M2 is taken as explanatory variable when it is used to know the
impact of broad money supply on different types of interest rates.

I11) The Total Government Expenditure (GE)

The government expenditure means the current spending and investment by
central government and local authorities on the provision of social goods and services,
marketed goods and services and transfer payments. In the circular flow of income
model, transfer payments are excluded from government expenditure because these are
not made in return for productive services. Government expenditure is financed by
taxation and borrowings.

Government expenditure is an important component of aggregate demand in the
circular flow of income/expenditure model and is used as an instrument of fiscal policy
in regulating the level of spending in the economy. It is used as explanatory variable in
the model while comparing the relative effectiveness of monetary policy with fiscal
policy on real income determination.
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3.2.3 The Correlation Coefficient Between The Variables

The correlation is a statistical tool, which measures the amount of similarity, i.e.,
the degree of association between the series of observations of two or more variables.
The degree of relationship existing between two variables is called simple correlation
whereas it is multiple correlations when it shows the relationship between three or more
variables. In this study, we use simple correlation. The correlation between the variables
is measured with the help of correlation coefficient.

The correlation coefficient between two variables X and Y, usually denoted by rxy
is a numerical measure of linear relationship between them and it is defined as:

rxy = N ZXY - ZX ZY
VN X2 - (£X)7] [N Y2 - (V)]

(Where, -1 <rxy< +1)

If r = -1, there exists perfect negative correlation between the variables.

If r =0, there exists no correlation between the variables.

If r = +1, there exists perfect positive correlation between the variables.

If the value of correlation coefficient is nearer to unity, high degree of correlation
exists and if it is nearer to zero, low degree of correlation exists.

3.2.4 The Regression Analysis Between The Variables

Regression analysis is a mathematical measure of the average relationship
between two or more variables in terms of the original units of data. It is the estimation
of unknown values or prediction of one variable from known values of other variables.
Simple linear regression involves a relationship between two variables but multiple
regression analysis consists of three or more variables. All of the economic concepts,
policy issues and forecasting problems consider the relationship between two or more
economic variables. These relationships are not exact but attempt to measure the degree
of relationship only.

In regression analysis, there are two types of variable. They are dependent
variable and independent variable. The linear regression equation between the variables
X and Y can be written in the usual form of a straight-line equation as:

Y =a+bX
Where, Y = Dependent variable
X = Independent variable
a = Constant term
b = Elasticity coefficient of X
By using the principle of least square method, we can estimate the value of
dependent variable when the value of independent variable is known.
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3.2.5 The Coefficient of Determination
The coefficient of determination is a statistical number and denoted by R?. It is
computed with the help of sample data and represents the percentage of the total
variation of the dependent variable being explained by the changes on the independent
variables. The coefficient of determination is calculated to test the explanatory power of
the model. If the value of R? is high, the explanatory power of the model will also be
high and vice versa. The coefficient of determination is calculated by using the
following formula.
R2 =1- Z et2
2(Yi- Y)?
Where, e =Y Y

When the coefficient of determination is adjusted to the degrees of freedom, the
adjusted coefficient of determination, R? is calculated as:

R?=1- Ye?(N-K) = 1-(1-R? N-1
S(Ye- Y)?%N-1 N-K
Where, N = number of observations
K = Number of parameters

3.2.6 The Autocorrelation Test

Autocorrelation refers to the relationship between the successive values of the
error terms. Error terms are not included in the model and they link to each other with
certain functional relationship. Durbin and Watson have suggested a test for testing the
first order autocorrelation. In this study, we use the first order autocorrelation, ie, DW-
statistics.

The Durbin- Watson (DW) test statistics is defined by the following formula:

n
> (et-er)?
d = t=2
n
> el
t=1
(0 <d<4)
Where,
et= (Y- Yyattimet
Yt = Dependent variable at time t
Yt = Estimated value of dependent variable at time t

Durbin and Watson have suggested examining a lower bound (d.) and an upper
bound (du) such that if the computed d lies outside these critical values, a decision can

1V-22



be made regarding the presence of positive or negative autocorrelation. The theoretical
upper and lower limits are found in a certain level of significance depending upon the
number of observations and the number of explanatory variables used in the study.

The decisions are made as follows:

d=0 = Perfect positive autocorrelation

0<d<dL = Positive autocorrelation

d=4 = Perfect negative autocorrelation

4-d.<d<4 = Negative autocorrelation

du <d<4-du = Neither positive nor negative
autocorrelation

do<d<dy and 4-dy < d<4-do = Indecisive Regions, i.e. no decision

can be made when d statistics lies inthe
given ranges.

3.2.7 The F-Test Statistics

The F-test is used to test the overall significance of the regression model at a
given level of statistical significance. F-test shows whether the movement in the
dependent variable is significantly explained or not with the change in independent
variables.

The F-test statistics is computed by the following formula:

F=_ R*(K-)
(1-R%) (N-K)
Where, R? = Coefficient of determination
K = Number of estimated parameters (including constant)
N = Number of observations
(K-1, N-K) = Degree of freedom

The following hypothesis is used to compute the F-test statistics.
Null Hypothesis:- Ho: a = 0, i.e., there is no linear relationship between dependent and
explanatory variables.

Alternative Hypothesis:- Hi: a # 0, i.e., there exists linear relationship between
dependent and explanatory variables.

When the calculated value of F is greater than tabulated value at (K-1, N-K)
degree of freedom and the given level of significance, the null hypothesis is rejected and
it is concluded that there is significant linear relationship between dependent and
explanatory variables and vice versa.
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3.2.8 The t-Test Statistics

The t-test is used to examine the statistical significance of the individual
parameters at the given level of significance. It shows the degree of confidence in the
validity of estimates.

The t-test statistics is calculated by the following formula:

t=  _a
SE (a)
Where, SE (a) = o’
> (X-X)?
ou? = _ D¢
(N-K)

ou 2 = an unbiased estimator of true oy 2
(N-K) = Degree of freedom

The following hypothesis is used to compute the t-test statistics.
Null Hypothesis:- Ho: a =0, i.e., the regression parameter is not significant.
Alternative Hypothesis:- Hi: a # 0, i.e., the regression parameter is significant.

When the calculated value of t is greater than tabulated value at (N-K) degree of
freedom and the given level of significance, the null hypothesis is rejected and it is
concluded that the regression parameters are significant and vice versa.

3.2.9 The Stability Test

In the present study, the whole period is divided into two sub-sample periods viz.
1980-1989 and 1990-1999. The economic system of the country during the first sub-
sample period (i.e.1980-1989) was controlled by the government but the economic
system was liberalized during the second sub-sample period (i.e.1990-1999). For the
stability test 1989 is taken as break point.

When the linear regression models are used to represent an economic relationship,
it is necessary to know, whether the relationship remains stable in the two periods or
not. Here we prefer to do the stability test to know the effectiveness of liberalization
policy also. There are various tests one of which is the F (Chow)-test.

The F (Chow)-Test Statistics
G. C. Chow suggests a test for the equality between the coefficients obtained
from different samples. It is a popular method of testing the stability of the regression
equation and the parameters. The F-test suggested by Chow may be performed as
follows:
F (Chow) = e’ - (e’ +Y e/ K
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e+ X e?) /(M +nz-2K)

Where, Y. e? = Residual sum of squares of the regression estimates
K = Number of estimated parameters (including constant)
n1 = Number of observations of first sub-sample period
n2 = Number of observations of second sub-sample period
[K, (n1 + n2 - 2K)] = Degree of freedom
The subscripts p, 1 and 2 are pooled, sample 1 and sample 2
periods respectively

The following hypothesis is used to compute the F (Chow)-test statistics.

Null Hypothesis: - Ho: a1 = ay, i.e., the coefficients of two sub-sample periods do not
differ significantly.

Alternative Hypothesis: - Hi: a1 # az, i.e., the coefficients of two sub-sample periods
differ significantly.

When the calculated value of F (Chow)-test statistics is greater than tabulated
value at [K, (n1+n2-2K)] degree of freedom and some certain level of significance, the
null hypothesis is rejected and it is concluded that the coefficients of two sub-sample
periods differ significantly and vice versa.

3.2.10 The Models
To fulfill the objectives of this research work, the following models are used.

(1) The impact of money supply (Mt) on interest rate (r)
r=ag+a M+ U (3.1)
Where, r = Interest rate
M= Money supply at time t
ao = Constant term
a1 = Elasticity coefficient of Mt
U = Error term

(11) The Relative Effectiveness of Monetary and Fiscal Policies
Yi=ao+arMi+a Fe+ U (3.2
Where, Y: = Real GDP at time t
M= Monetary variable at time t
F: = Fiscal variable at time t
ao = Constant
a1 and ay = Coefficients of Mtand F;
U = Error term

IV-25



The above equations (3.1) and (3.2) are treated with log-linear versions to get the
empirical results. The estimating equations in terms of log-linear form are as follows:

Inr=Inag+aiIlnM¢+U (3.3
InYi=Inag+tarInM¢+aInF+U (3.4)

Where, In r = Interest rate in terms of natural logarithms
In M¢ = Money supply at time t in terms of natural logarithms

In Yt = Real GDP at time t in terms of natural logarithms
InFy = Fiscal variable at time t in terms of natural logarithms
aoS are constants

ai1s and ay are regression parameters

Us are error terms

Regarding the equation (3.3), by introducing the different types of interest rates
and different definitions of money supply, we estimate the following regression
equations.

In r°t =Inag+a; InMy +U (3.5)
Inrt =1Inbo + by In Mz +U (3.6)
Inr's =Inap+ailn My +U (3.7
Inr'" =1Inbo + b1ln Ma +U (3.8)
InrYY =Inag+ailn My +U (3.9)
InrtY =1Inbo + biln Mz +U (3.10)
Inr?A=1Inap+a1In My +U (3.11)
In r>YA =1nbo + by In Mg + U (3.12)

Where, r°" = Interest rate on commercial loans
r'" = Interest rate on industrial loans
r'Y = Interest rate on one-year time deposits
r?YA = Interest rate on two-years and above time deposits
M1t = Narrow money supply at time t
M2zt = Broad money supply at time t
aos and bos are constants
ais and bis are magnitude of parameters
Us are error terms

When introducing the monetary and fiscal variables in (3.4), following equation is
estimated.
InYi= Inap +aiIn Myt + a2 In(GE): + U (3.13)

Where, Yi = Real GDP at time t
M1t = Narrow money supply at time t
(GE): = Government expenditure at time t
ao = Constant
a1 and a2 = Coefficients of Mitand (GE):
U = Error term
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With the help of the above mentioned regression equations we test the hypothesis
and find the empirical results in the coming chapter.

3.3 The Range of The Study Period

The range of the study period is 1980-1999, which covers the period of 20 years.
To know the relative effectiveness of monetary and fiscal policies in controlled and
liberalized economy, this whole period is further divided into two sub-sample periods,
viz, 1980-1989 and 1990-1999. For this purpose the empirical analysis of the study is
done in three different time spans including the whole period. To know the impact of
money supply on different types of interest rates only the second sub-sample is used
because in the first sub-sample period the interest rates were administered and
controlled by the Nepal Rastra Bank, so there is no need for interest rate estimation in
this period but in the second sub-sample period interest rates of banks and financial
institutions were completely liberalized and commercial banks and financial institutions
were granted autonomy in fixing their own deposit and lending rates. Therefore, interest
rate is estimated estimation with the help of money supply in this period.

3.4 The Sources of Data

The main sources of data are secondary sources. The secondary data are taken
from various bulletins, publications and official records. The major sources of the data
used in this research are: - Nepal Rastra Bank, Quarterly Economic Bulletin (various
issues from 1980-1999), Nepal Rastra Bank, Economic Report (various issues from
1980-1999), Ministry of Finance, Economic Survey, 1998/99, HMG/N and Other
sources are Economic Review of NRB and Research Department of NRB etc.

3.5 The Methods of Data Processing

In this research work, the log-linear method is used for data processing. The log-
linear method changes absolute level figures into log versions. The natural logarithms
having a base of e (2.718) is chosen as appropriate method of data processing.

3.6 The Device for Data Calculation

The calculations are done with the help of computer. The programs such as SPSS
10.0 and EVIEWS 3.1 are used to estimate the regression equation and to perform the
various statistical tests as well.
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CHAPTER 4

V. THEORETICAL DISCUSSION IN
VI. NEPALESE CONTEXT

This chapter is further divided into three parts. The first part deals about the
money supply, the second part deals about interest rate structure and the third part deals
about the monetary and fiscal policies in Nepal.

4.1 Money Supply
In this part, money supply, its components and its affecting factors are defined in
the Nepalese context.

4.1.1 Basic Concept

Different economists have defined money differently. It is sometimes defined in
terms of the job it does. Money serves as a medium of exchange, a unite of account, a
store of value, a standard of deferred payments and a means of paying off debt. Money
may also be defined according to its physical properties such as coin, paper currency,
checking deposits and many other forms. Crowther defines money as: anything that is
generally acceptable as a means of exchange and at the same time acts as a measure and
store of value. Robertson defines money as: anything, which is widely accepted in
payment for goods or in discharge of other kinds of business obligations is called
money. Most suitable definition of money is one that focuses on the primary use to
which money is put in a modern economy, i.e., money is anything generally acceptable
as means of payment and it must have stable purchasing power in order to retain the
public faith.

Money supply means the amount of money in circulation in an economy. It refers
to the total stock of money held by the public in spendable form. The cash balances held
by the central government, the central bank and the commercial banks do not form
money supply because they are not in actual circulation. Money supply is a stock as
well as a flow concept. At a point of time, it is a stock and over a period, it is flow.
Money supply at a particular moment of time is the stock of money held by the public.
It includes the total currency notes, coins and demand deposits with the banks held by
the public. Over a period, money supply becomes a flow concept. It may be spent many
times during a period. The average number of times a unit of money passing from one
hand to another during a given period is called the velocity of circulation of money.

4.1.2 Money Supply Process in Nepal
Nepal uses two types of the definitions of money supply namely narrow money
supply (My) and broad money supply (M2).
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I) Narrow Money Supply
The narrow money supply consists of currency held by the public (C) and
demand deposits held at commercial banks (DD). Symbolically:
M1=C+ DD

11) Broad Money Supply

The Broad money supply includes currency held by the public (C), demand
deposits held at commercial banks (DD) and Time deposits with commercial banks
(TD). TD includes saving deposits, fixed deposits and margin deposits with commercial
banks. Symbolically:

M,=C+DD+TD=M1+TD
a)
b) 4.1. 3 The Multiplier Theory of Money Supply

The money multiplier is a major component of the money supply process. It
determines the stock of money supply from a given level of reserve money or monetary
base (also called high powered money). The money multiplier theory of money supply
states that money supply (M) is composed of money multiplier (m) and reserve money
(RM), such that:

M=mRM

According to this theory, there are mainly two determinants of money supply,
which are the stock of reserve money and money multiplier. RM is said to be
determined by the monetary authority. So, if the value of money multiplier is stable, the
money supply can be controlled with the controlling of reserve money by the monetary
authority of the country.
The specification of the money multiplier theory of money supply for M1 and M is as:

Mi1=mi1 RM

Mz =m2 RM
Where, m; and mz are money multipliers for narrow and broad money supply
respectively.

m1 = M1/ RM = (CC+ DD) / (CC+ R + OD)
Dividing the right side of the above equation by DD, we get

mz: = (CC/DD+ DD/DD) / (CC/DD + R/DD + OD/DD)
This equation can be written as:

mi=(c+1)/(c+r+d)
Similarly, m; = M2/ RM = (CC + DD + TD) / (CC+ R + OD)
Dividing the right side of the above equation by DD, we get

m, = (CC/DD+ DD/DD + TD/ DD) / (CC/DD + R/DD + OD/DD)
This equation can be written as:

mi=(c+1+t)/(c+r+d)
Further, the money multipliers for narrow and broad money supply are expressed as:

mi= (1+¢)

(c+r+d)
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and, my = (1+c+t)
(c+r+d)
Where, ¢ = currency to demand deposit ratio
r = required reserve to demand deposit ratio
d = other deposit to demand deposit ratio
t = time deposit to demand deposit ratio (t).

So, the above equations can be written as:
M; = [ _(1+c) ]RM

(c+r+d)
My = [ _(1+c+t) 1RM

(c+r+d)

4.1. 4 Determinants of money supply

The main determinants of the money supply are: monetary base and the money
multiplier. These two broad determinants of money supply are, in turn, influenced by a
number of other factors. The determinants of money supply are discussed briefly below.

4.1.4.1 The monetary base (The size of RM)

The monetary base or the reserve money is defined as the sum total of currency
held by public (C), reserves of commercial banks with Nepal Rastra Bank (NRB) along
with in their vaults (R) and other deposits held at the NRB (OD). Symbolically Reserve
money is given as:

RM=C+R+OD.

The magnitude of the monetary base or reserve money (RM) is said to be the
significant determinant of the size of money supply. Money supply is directly
proportional to the change in monetary base. Monetary base refers to the supply of
funds available for use either as cash or reserves of commercial banks with the central
bank. The policy of government and the value of money can influence the monetary
base.

The Determining Factors of Monetary Base

In Nepal, the main determining factors of monetary base are net foreign asset
(NFA) and Net domestic asset (NDA). Net domestic asset (NDA) is also positive
summation of net credit to government (NCG), credit to government enterprises (CGE),
credit to commercial banks (CCB), credit to public sector (CPS) and negative
summation of net non-monetary liabilities (NNML).

A) Net Foreign Asset (NFA)

Net foreign assets (NFA) means foreign assets minus foreign liabilities. The
changes in NFA are due to the foreign exchange transaction with the rest of the world.
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B) Net Credit to Government (NCG)

Credit to government minus government deposit is known as net credit to
government (NCG). NRB credit to government further consists of purchase of
government treasury bills, development bonds, promissory notes, coins (issued by the
government) in circulation, special kinds of bonds, order-draft used by the government
from NRB etc. The government borrows from the NRB and there is some deposit
amount of government in the NRB. Therefore, the deduction of deposit of government
to NRB from her credit to government gives the NCG.

C) Credit to Government Enterprises (CGE)

The government enterprises such as: Nepal Industrial Development Corporation
(NIDC), Agricultural Development Bank of Nepal (ADB/N), Nepal Food Corporation
(NFC), National Trading Limited (NTL) etc. also borrow from Nepal Rastra Bank. The
credit of NRB to these government enterprises is also one of the reasons for increase in
RM in the country.

D) Credit to Commercial Banks (CCB)

The NRB has also credit to the commercial banks. NRB gives direct loans and
advances to commercial banks and the lending against government securities is included
init.

E) Credit to Private Sector (CPS)

There is very small contribution of credit to private sector (CPS) for the change in
RM. NRB’s credit to private sector is due to the purchase of bills, loans and advances to
the private organizations and individuals. The activities played by the private sector
have negligible effect on RM.

F) Net Non-Monetary Liabilities (NNML)

Net Non-Monetary Liabilities (NNML) plays negative role for the increase in
RM. The NNML is the excess of other liabilities of NRB over other assets. The other
liabilities are capital, development fund, NRB employees’ provident fund, staff welfare
fund, reserve fund, medical facility fund etc. and the other assets are buildings,
furniture, sundry creditors a/c, non-monetary gold etc.

4.1.4.2 The Money Multiplier

The Money Multiplier (m) has positive impact on money supply. An increase in
the size of money multiplier will increase in the money supply and vice versa. The
money multiplier is determined with the help of many other factors.

The Determinants of Money Multiplier
The determinants of money multiplier are: currency ratio (c), reserve ratio (r),
other deposit ratio (d) and time deposit ratio (t).
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A) Currency Ratio(c)

Currency ratio (c) is a behavioral ratio that represents the ratio of currency
demanded to the demand deposits. As ¢ enters both as a numerator and denominator in
the money multiplier expression, so the effect of the currency ratio cannot be clearly
recognized.

B) Reserve Ratio(r)

Reserve ratio is considered as an important determinant of money multiplier and
hence money supply. The smaller cash reserve ratio enables for the greater expansion in
the credit by the banks and thus increases the money multiplier and vice versa. The
greater cash reserve ratio decreases the money supply. Reserve ratio is often broken
down into its two component parts: (a) Excess reserve ratio, which is the ratio of excess
reserve to the demand deposit ratio (r = ER/DD) and (b) Required reserve ratio, which
is the ratio of required reserves to demand deposits (rr = RR/DD). Thus r = re + rr. The
central bank legally fixes the required reserve ratio; the excess reserve ratio depends on
the market rate of interest.

C) Other Deposits Ratio (d)
Other deposits ratio is the ratio of other deposits to demand deposits. The smaller
the other deposit ratio, the higher will be the money supply and vice versa.

D) Time Deposits Ratio (t)
Time deposit ratio is the ratio of time deposits to the demand deposits. It has
positive effect on the broad money multiplier and thus on the broad money supply.

4.2 The Interest Rate Structure

In this part the interest rate structure, the interest spread and the Nepal Rastra
Bank and the interest rates are mentioned.

4.2.1 Basic Concept

Interest is a payment made by the borrower to the lender for the use of capital.
Interest is expressed as a rate percent per year. Interest is also known as reward for risk.
Greater the risk involved in a loan, higher will be the rate of interest and vice versa.
Most of the developing countries of the world face the problem of scarcity of domestic
capital in relation to the size of investment required achieving high and self-sustaining
economic growth. The amount of additional capital is needed at each increasing level of
income for economic development. For the use of existing natural and other resources,
financial sector should direct the investors into those fields where the expected rate of
return is higher than any other sector. They can calculate the rate of return by
comprising with the institutional interest rate for the fund, which they had borrowed. So
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that the interest rate of the existing banks and financial institutions is the guideline for
the investors.

The monetary authority determines the institutional interest rate after analyzing
the economic system adopted by the country. Interest rate depends upon economic
activities and existing policies of the nation. In every economy, we find the inverse
relationship between interest rate and investment and direct relationship between
interest rate and saving. Interest rate plays very important role in developing countries
like Nepal where the demand of capital is increasing day by day. An appropriate interest
rate can divert investment in proper and targeted field. For sound financial development
and to mobilize the available resources interest rate should be positive. The interest rate
Is an effective rationing device for the allocation of scarce resources between alternative
investments. It can provide a social discount rate, for decisions to save and invest. Here
it acts as a market-clearing device, influencing in an optional manner the choice of what
to produce and how to produce it.

4.2.2 Interest Rate Structure in Nepal
In Nepal, there are two kinds of sectors in which interest rate prevails. The first is
unorganized sector and the second is organized sector. Let us discuss them one by one.

4.2.2.1 Unorganized Sector

The unorganized rural credit is prevailing in the rural areas of Nepal where about
88% of the total population live. The unorganized rural financiers are the traditional and
important source of rural credit in Nepal. In the unorganized sector, the credit suppliers
are indigenous bankers and traditional money lenders. The traditional money benders
try to keep the peasants and the poor people permanently in dept. At present situation
also the traditional money, lenders are in existence in every part of the country. In the
rural areas, the private savers such as village money lenders, property owners,
merchants, traders, friends, relatives etc. supply major part of the credit. The aim of
these moneylenders is to hold money and lend to needy persons in order to earn the
higher rate of interest. The interest rate they charges varies from place to place and it
also depends upon the need and condition of the credit that have to borrow. The lenders
take high interest rate to the persons who go to the foreign countries for earning
purpose.

The rate of interest mostly on these kinds of loans is 24% to 36% or above.
Sometimes it is 50%, however it is not the same for the different places and situations.
This type of high interest rate mainly prevails in the hilly regions, which shows that
hilly people are not aware of the legally permissible rate. In some of the hilly areas the
interest is paid in the form of rice, corns etc.

A study conducted by Nepal Rastra Bank in 1994 revealed that only 20% of the
rural borrowers have access to organized sector for arranging a certain part of their total
financial requirements. Dominance of the unorganized sector in the economy requires to
be gradually reduced by increasing both number of financial institutions and financial
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instruments. In the unorganized sector, there is a lack of adequate and authentic data so
that the discussion of interest rate is only focused on the organized sector.

4.2.2.2 Organized Sector

For the study of interest rate, we take the central bank (in context of Nepal NRB),
commercial banks and other financial institutions as the organized sector of the
economy. The interest rate prevailing in the organized sector is very low comparing to
that prevailing in the unorganized one.

The following types of interests are found in the organized sector of Nepal.

A) Interest on Government Securities

The government fixes certain interest rate on the government securities. The
government securities are of different maturing periods and the interest is given in the
six-month installment. There are three types of government securities, which are:
I) Treasury Bills
I1) National Saving Certificates
[11) Development Bonds

B) Interest of Nepal Rastra Bank

Nepal Rastra Bank, the monetary authority of the country is non-profit making
organization and it promotes the investment of commercial banks by increasing or
decreasing the bank rate. There are two types of interests operated by Nepal Rastra
Bank, which are:
I) Refinance Rate
I1) NRB Bonds Rate

C) Interest of Commercial Banks

The commercial banks are profit-making organizations and they give loans in
high interest rate and accept deposit in low interest rate. There are two types of Interest
operated by commercial banks, which are:
I) Deposit Rates
I) Lending Rates

D) Interest of Financial Institutions

The Agricultural Development Bank of Nepal (AND/N) and the Nepal Industrial
Development Corporation (NIDC) flow the loans to the various sectors of the economy
with the aim of promoting their investment. They provide loans and charge certain
interest to cooperative and other institutions.
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4.2.3 The Interest Spread

The interest given on deposits and the interest charged on loans both are
collectively known as interest rate. The interest spread is defined as the difference
between the lending interest rate and deposit interest rate.

i.e., The interest spread = The lending interest rate - The deposit interest rate.

The high interest rate given on deposits attracts the customers for more and more
saving and depositing it in the banks while the low lending rate decreases the cost of
capital promoting investment. Therefore, the good banking system is that which
balances between the deposits and loans rate properly.

In the developed countries, the interest spread seems to be within the limit of 1-
2% while in the developing countries, it is found to be about 5-6% in maximum but in
Nepal it exceeds that limit also.

4.2.4 Nepal Rastra Bank and Interest Rate Determination

Interest rate is a monetary phenomenon and the matter of concern of the monetary
authority. In case of Nepal, the monetary authority, NRB is responsible for the policy
measures, which are adopted to maintain and change the interest rate structure of the
country.

4.2.4.1 NRB and Controlled Interest Rates

Nepal Rastra Bank had controlled the interest rates for commercial banks and
financial institutions for a long time. Before the deregulation of May 1986, there were
about 20 controlled lending rates differentiated between sectors, use of funds and types
of collateral. Further, the interest rate structure was not very rationale and the central
bank was determining the whole set of deposit rates and instruments. The interest rates
had not changed much over time, although a significant and a historical upward revision
in interest rate structure took place in 1975. The direct control of lending rates provided
an easy mechanism for credit allocation by differentiating between priority and non-
priority sectors in which the former received concessionary interest rates. The direct
control of deposit rates before the deregulatory moves initiation of 26" may 1986 was
considered a potentially effective instrument for mobilizing domestic savings.

Some of the inconsistencies, existing in the financial system under the controlled
interest rate regime, induced NRB to move towards partial deregulation of the financial
system. The non-flexibility of interest rates restricted the institutions (with less
resources) in mobilizing more savings by offering higher rates. The wide margin
between deposit and lending rates, the introduction of commercial banks with foreign
banks' collaboration for commercial banking activities were some of the main reasons
motivating the regulatory authority towards financial deregulation. A move towards
deregulation by granting commercial banks and financial institutions the authority to fix
interest rates was initiated on May 26, 1986.

The overall impact of controlled interest rates and other regulations was that the
asset and liability structure of the commercial banks was tightly controlled. The direct
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control of deposit and lending rates became redundant. During the years after
deregulation, the banking activities developed rapidly as is evident by the growth of
assets, the expansion of bank branches in rural areas and gradual decline of currency-
deposit ratio over the years.

4.2.4.2 NRB and Liberalized Interest Rates

Effective August 31, 1989, the interest rates of banks and financial institution
were completely liberalized. Accordingly, commercial banks and financial institutions
were granted autonomy in fixing their own deposit and lending rates. The rationale for
ending the administered interest rate regime was to let market forces to determine
interest rate structure, bring about flexibility in the mobilization of financial savings and
make efficient allocation of available resources.

Interest rate liberalization, however, could not fully meet the objectives behind
this step. The oligopolistic nature of the commercial banking system produced cartelling
in interest rate determination. As a result, the lending rate increased faster than the
deposit rate resulting in wider spread between lending and deposit rates. Interest rate
structure could not be transparent and depositors and borrowers were not treated
uniformly in terms of interest rates. Thus, instead of fair competition in the market,
discrepancies were observed in the interest rate structure. To correct this, effective
August 22, 1992 the NRB issued the following directives to banks and the other
financial institutions (40 Years of The Nepal Rastra Bank 1956-1996, NRB, April
1996):

I) Interest rate on deposits of at least up to one year to be clearly spelt out.

I1) Range of interest rates on the credit of same type or purpose not to be more than
one percent.

I11) Fixation of interest rate on flat basis to be stopped.

In addition to this, the NRB also suggested commercial banks and other financial
institutions to limit the spread of interest rates at 6% within mid-December 1993. This
was necessary because the widening interest rate spread had not only a deleterious
impact on the global competitiveness of the domestic financial system but also had
created exploitative type of financial intermediation. The compliance of the financial
institutions to this suggestion however remained less than satisfactory. In considering
the situation of sluggish economic growth, slowdown in the growth of private sector
credit, higher interest rate spread of commercial banks, rising demand of the
entrepreneurs and businessman for the reduction of interest rate and as per the
commitment of the government in the budget speech of the fiscal year 1998/99 to limit
the interest spread within 5%, the NRB issued the following directives on interest rate
on July 30, 1998 (Nepal Rastra Bank, Economic Report, 1998/99):

a) The commercial banks are required to maintain the weighted interest spread of their
deposits and lending rates below 5%. In order to maintain this level, commercial
banks had to make necessary adjustment in their interest rate structure.
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As regard the calculation of weighted interest rate spread the NRB issued the
following methodology on November 17, 1998.

b) Counting Procedures for Weighted Interest Spread
The interest spread would be calculated as the weighted difference between
interest income of commercial banks derived from total domestic and foreign loans and
advances, money at call and balances held abroad and interest expenditure payable on
the total deposits held by the commercial banks.
For the simplicity and understanding the accounting procedure, the following
simple mathematical formula could be used.
i) Derivation of weighted average lending (interest) rate
= Total interest income from loans and advances, money at call and balance held abroad x 100
Average loans and advances, average money at call, average balance held abroad
ii) Derivation of weighted average deposit (interest) rate
= Total interest expenses on total deposits x 100
Average deposit
iii) Derivation of weighted interest spread
= Weighted average lending rate - Weighted average deposit rate

c) The interest spread would be monitored on the basis of half- yearly statistics (of
August to January and February to July) that are filled in a prescribed format and
dispatched to Banking Operation Department and Inspection and Supervision
Department of the NRB.

d) If the interest spread of any commercial bank exceed the stipulated spread limit of
5%, the exceeding percent multiplied by total interest income of that period would
have to be deposited in a separate special fund created for it. The distribution of
dividend out of this fund account is to be restricted. However, such special fund
would be taken as a part of supplementary capital for the calculating purpose of
capital adequacy ratio.

In case of newly established commercial banks, the provision of interest spread
would be applied only after a year from the date of their operation.

4. 3 A Brief Glimpse on Monetary and Fiscal Policies in Nepal

The two important sub-divisions of economic policy are monetary policy and the
fiscal policy. These two policies are used as mutually complementary policies to serve
as instruments of government's economic policy and to achieve certain social goals. In
Nepal, both monetary and fiscal policies are implemented according to their relative
effectiveness. Let us discuss them one by one.
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4.3.1 Monetary Policy in Nepal

Monetary policy is defined as a policy, which employs monetary authority's
control over the supply cost and use of money as an instrument for achieving the certain
given objectives of economic policy. Monetary policy aims at influencing the economic
activity in the economy mainly through two major variables i.e. (a) money supply and
(b) the rate of interest.

In Nepal, the monetary policy mainly focuses in economic stability. Mr.
Gunanidhi Sharma gives this type of view. " Policy instruments for controlling money
in Nepal have been used for realizing long term and short-term goals. While the former
is related to growth, the latter is concerned with the stability of Nepalese economy
"(Sharma, 1987, P 195).

Mr. Yubraj Khatiwada also gives similar type of view. "Since monetary policy is
mainly a tool of demand management, its role in the Nepalese economy should also be
primary sought in economic stabilization rather than in economic growth" (Khatiwada,
1994, P 5).

Mr. Sharma further emphasizes the interest rate and says, "As the rate of interest
has a high positive correlation with the mobilization of financial savings, it is
imperative to consider it as an instrument foe realizing long term purpose and keep the
(rate) structure reasonably stable, without frequent changes. Portfolio scheme and the
interest free loans too are relevant for achieving long term goals” (Sharma, 1987, P
195).

Nepal Rastra bank, the central bank of the country was established in 1956 but it
started its functioning only after mid-1960s. NRB was given the status of a regulation
authority in the year 1966. Until 1966, the efforts were focused on evolving NRB as the
monetary authority and bringing monetary system under its control. Then after for
1966-1980, it initiated most of the monetary policy tools such as: credit control
regulations, interest rate, margin rate, refinance rate, cash reserve regulations, liquidity
requirement, credit policy, open market operations, treasury bill auction, operations on
secondary markets, NRB bonds etc.

The evolution of monetary policy instruments and policy direction of NRB made
a great contribution for the regulation of monetary system in Nepal. Around the period
1980-1989, NRB was oriented towards the aggressive banking service expansion and
drive towards developing financing. Hence, the focus of the monetary authority was
concentrated more in widening institutional set up for formulating directed credit
programs to ensure institutional financial facilities to targeted sectors and group of the
society. In the decade 1990-1999, NRB remained more challenging. With the economic
liberalization and structural adjustment programs, its role was to help for the
stabilization of the economy with proper demand management through the adoption of
indirect monetary policy instruments.

The regulatory and supervisory role of the NRB was also necessarily widened due
to gradual liberalization of the financial sector along with marketed external sector
liberalizations. Liberalization of interest rates, foreign exchange and exchange rate
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systems along with entry of a number of new financial institutions into the system has
widened the scope of NRB activities from attaining price and balance of payments
stability to exchange rate stability and ensuring healthy growth of financial system. In
the mean time, the monetary authority has the responsibility of widening access to
institutional credit facility for priority sector and weaker sector of the society with the
framework of the liberalized economy.

4.3.2 Fiscal Policy in Nepal

Fiscal policy in Nepal is defined as an economic policy, which deals with the
receipts and expenditures of the government and refers to the budgetary policy of the
government. Fiscal policy operates through changes in government expenditures,
taxation and public borrowings. The manipulation of government expenditure and
revenue to achieve national objectives, such as high employment, price stability,
economic growth and balance of payment equilibrium is called compensatory fiscal
policy.

The two systems used for adopting fiscal policy in an economy are government's
budget speech and periodic plans. The budget is the short-term economic scheme of the
government that governs the period of one fiscal year but the periodic plan is the long-
term vision. The budget is prepared within the objectives of the periodic plans. In
Nepal, the first budget was announced in 1952 and the first fifth year periodic plan was
started on 1956.

The priority was given to build infrastructures such as transportation, education,
health and communication during the early years of planned development process. The
concept of balanced growth was introduced in the third plan and the country was
divided into four regions. The budget expenditure rose from 0.33 billion in the first plan
to 3.54 billion in the fourth plan. Agriculture was given the top priority from fifth plan
to even in the current ninth plan and the concept of minimum basic needs was
introduced in the sixth and seventh plans. After the restoration of democracy, the years
1991 and 1992 remained the unplanned years. The economic liberation was commenced
from the beginning of the seventh plan but it reached at more depth in 19th plan. The
objects of eighth plan were sustainable development, poverty alleviation and balanced
regional development but it became almost unsuccessful. The current plan is the ninth
plan with a new concept of long-term development and with only one broad objective of
poverty eradication. The agricultural perspective plan (APP) is one of the main features
of this plan. The targeted expenditure is also significantly increased to R 372.711
billions during this plan.

The main fiscal instruments used by the government to achieve definite objectives
of the economy in Nepal are: government revenue, government expenditure.

Later we empirically test the relative effectiveness of monetary and fiscal policies
in Nepal.
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CHAPTER 5

THE ANALYSIS AND FINDINGS

Regarding the objectives of this study, the related hypotheses are tested and the
empirical results are presented in the tabular form. Using the time series data, we
perform quantitative as well as qualitative analysis. For the analysis purpose, we divide
this chapter into three parts. The first part covers the data analysis of money supply in
Nepal, the second part covers the data analysis of interest rate structure in Nepal and the
third part covers the data analysis of the impact of money supply on interest rate and
also the analysis of the effectiveness of monetary and fiscal policies in Nepal. In the
first and second parts, the data are analyzed with the help of their actual figures,
percentage change, percentage share, growth rate, difference, ratios, and graphs but in
the third part, the analysis is done on the basis of estimated regression equations.

5.1 The Money Supply in Nepal
In this part, the two definitions of money supply, their determining factors and
their trend is studied using the time series data for the period 1980-1999.

5.1.1 The Reserve Money and its Components

The reserve money is a significant factor for both types of money supply. In
Nepal, its components are identified as currency held by private sector, currency held
by commercial banks, deposits (reserves) of private sector with NRB and deposits
(reserves) of commercial banks with NRB. Table 5.1 represents the composition of
reserve money in Nepal during the study period.

According to table 5.1, out of the total reserve money, about 66 to 76% is the
currency held by private sector, 4 to 7% is the currency held by commercial banks, 3 to
11% is the deposits of private sector and 10 to 23% is the deposits of commercial banks.
The components of RM do not have constant share in it for different years. The
currency held by the private sector is observed maximum (76.3%) in 1981 and
minimum (66.6%) in 1997. The currency held by the commercial banks has the
maximum share of 6.9% in 1996 and minimum share of 4.4% in 1980. The deposit of
private sector contributes maximum of 10.3% in 1980 and minimum of 3.3% in 1996.
Similarly, the deposits of commercial banks attend maximum of 22.9% in 1998 and
minimum of 10.4% in 1981.

In reserve money, the currency of private sector takes the highest share than other
components because the deposits (reserves) with NRB are already fixed by the
monetary authority of the country in certain percentage, it means that the commercial
banks should maintain a fixed percentage of required cash reserve in Nepal Rastra Bank
and fixed percentage of reserve in their vaults but the public is free to take the decision
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either cash or deposit and they want to take the money in its most liquid form (i.e.
currency) for its potential use.
Table 5.1
Composition of RM in Nepal

% of D of | % of D of
% of C held by |% of C held | Pvt.Set. CBs i) To

Year Pvt.Set by CBs with NRB |[with NRB | tal%

in RM in RM in RM in RM of RM
1980 72.9 4.4 10.3 12.4 100.0
1981 76.3 55 7.8 10.4 100.0
1982 72.2 5.4 6.6 15.8 100.0
1983 68.6 5.2 8.6 17.6 100.0
1984 70.8 6.1 7.0 16.1 100.0
1985 72.2 5.8 59 16.1 100.0
1986 73.5 5.9 6.1 14.5 100.0
1987 75.6 5.8 4.8 13.8 100.0
1988 70.9 6.5 7.4 15.2 100.0
1989 70.1 6.7 53 17.9 100.0
1990 69.8 5.8 6.3 18.1 100.0
1991 69.4 5.7 3.9 21.0 100.0
1992 72.3 6.1 5.0 16.6 100.0
1993 66.7 5.6 5.3 22.4 100.0
1994 69.2 6.5 4.7 19.6 100.0
1995 68.8 6.2 3.5 215 100.0
1996 70.8 6.9 3.3 19.0 100.0
1997 66.6 6.9 3.9 22.6 100.0
1998 67.2 6.3 3.6 22.9 100.0
1999 67.0 6.3 4.2 22.5 100.0

Source: Nepal Rastra Bank, Quarterly Economic Bulletin (various issues).

5.1.2 The Components of Narrow and Broad Money Supply

In practice, Nepal uses the two definitions of money supply. The first is narrow
definition of money supply, which consists currency with public and demand deposits
with commercial banks but the second is broad definition of money supply, which
consists narrow money supply plus time deposits with commercial banks. Table 5.2
shows the composition of narrow and broad money supply during the study period in
percentage.

VI-41



Table 5.2

Composition of M1 and Mz in Nepal

2. Year| % of C % of DD % of TD | % of My

In M1 In M1 in M2 in M2
1980 63.6 36.4 46.4 53.6
1981 64.4 35.6 49.1 50.9
1982 67.5 325 51.6 48.4
1983 63.3 36.7 52.8 47.2
1984 66.4 33.6 52.8 47.2
1985 68.2 31.8 55.4 44.6
1986 68.9 31.1 53.6 46.4
1987 70.8 29.2 53.6 46.4
1988 66.4 33.6 55.2 44.8
1989 67.5 325 55.7 44.3
1990 68.3 31.7 54.9 45.1
1991 71.6 28.4 56.8 43.2
1992 70.1 29.9 57.4 42.6
1993 68.4 31.6 59.1 40.9
1994 69.0 31.0 59.1 40.9
1995 68.2 31.8 59.3 40.7
1996 68.6 31.4 60.6 39.4
1997 71.1 28.9 62.9 37.1
1998 68.4 31.6 64.3 35.7
1999 68.4 31.6 66.5 335

Source: Nepal Rastra Bank, Quarterly Economic Bulletin (various issues).

According to table 5.2, in My, C ranges from 63 to 72% while DD ranges from 28
to 37%. C has maximum (71.1%) share in My for the year 1997 and minimum (63.3%)
share in 1983. Reversibly, DD has maximum (36.7%) share in M; for 1983 and
minimum (28.9%) share for 1997. In My, TD has 46 to 67% share while M 1 has 33 to
54% share. TD attends maximum (66.5%) share in 1999 and minimum (46.4%) share in
1980. Reversibly, My attends maximum (53.6%) share in 1980 and minimum (33.5%)
share in 1999.

The percentage of currency held by public is more in narrow money supply than
that of demand deposits held at commercial banks because demand deposit is not
interest bearing deposit and they put money in the most liquid form. If the people put
the money in the form of demand deposits, they withdraw it in the short period.
Similarly, the percentage of time deposits with commercial banks is more than the
percentage of narrow money in broad money supply. TD shows increasing trend but M;
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shows decreasing trend in Mo. This is due to the people’s desire to keep the money as
time deposits to get interest rather than investing it. It also shows that the people do not
want to take risk investing their cash but want to be safe putting it in the form of time
deposit even at a very low interest rate also. Besides this, it also indicates that the
people's desire to keep liquid money is decreasing with respect to time. This is a
positive sign of magnetization for economic development.

5.1.3 The Tendency of Monetary Aggregates

In Nepal, the currency, demand deposits, time deposits and reserve money are in
growing tendency, which push the narrow and broad money supply to grow day by day.
The table 5.3 shows the growth rates of monetary aggregates during the period 1980-
1999.

Table 5.3
Growth Rates of Monetary Aggregates in Nepal
(in Percent)

Year C DD TD RM M1 M2
1980 114 15.9 22.4 16.6 13.0 17.2
1981 14.8 10.8 26.3 9.6 13.3 19.3
1982 18.0 2.9 24.1 24.7 12.6 18.2
1983 12.9 35.9 26.7 18.9 20.4 23.7
1984 18.9 3.8 13.3 15.2 13.4 13.3
1985 14.2 5.1 23.4 12.0 111 17.6
1986 29.6 255 19.3 27.2 28.3 23.3
1987 18.7 8.6 154 154 155 154

1988 10.9 35.7 26.1 18.4 18.2 22.4
1989 24.7 18.8 25.4 26.0 22.7 24.2
1990 22.3 17.7 16.9 22.8 20.8 18.6
1991 19.9 2.8 23.7 20.6 14.5 19.5
1992 17.0 25.7 22.3 12.4 19.5 21.1
1993 19.6 29.2 31.6 29.6 22.5 27.7

1994 20.5 17.7 19.7 16.2 19.6 19.6
1995 14.4 18.5 16.3 151 15.7 16.1
1996 114 9.2 17.0 8.3 10.7 14.4
1997 9.1 -2.8 16.2 15.9 5.4 11.9

1998 13.0 28.3 24.6 12.1 17.4 21.9
1999 13.2 13.3 25.1 13.5 13.3 20.9

Source: Nepal Rastra Bank, Quarterly Economic Bulletin (various issues).

The graph 5.1 shows the growing trend of monetary aggregates in Nepal for the
period 1980-1999.
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In table 5.3, the growth rates (in percentage) of monetary aggregates such as C,
DD, TD, RM, M1 and M are shown in Nepal for the study period 1980-1999. There is
rapid expansion in C, TD, RM, Mz, M but a small contraction in DD in the year 1997.
The degree of expansion is not symmetrical for the whole period. C and M1 has
maximum growth rate (29.6% and 28.3%) in 1986 while minimum (9.1% and 5.4%) in
1997. The maximum growth rate of 35.9% was observed for DD in 1983 and a negative
growth rate of -2.8% in 1997. TD has the maximum growth rate of 31.6% in 1993 and
minimum of 13.3% in 1984. The maximum growth rate (27.7%) for M2 was observed in
1993 and minimum (11.9%) in 1997. Similarly, RM has maximum growth rate of
29.6% in 1993 and minimum of 8.3% in 1996.

From the above figures, it is clear that money supply is increasing at a faster rate
in Nepal. All the monetary aggregates have significantly increased after economic
liberalization as compared to before economic liberalization. The rapid expansion in
money supply is due to the expansion in their determinants and the expansionary
monetary policy of the authority. Due to the mobilization of resources, the saving
capacity of the people has increased. Eventhough the people save more money but they
do not want to invest it thinking of high risk. Hence, most of the people are risk averters
in Nepal. Because of this reason, people keep their money either in cash or deposits in
the bank whose ultimate effect is an increase in money supply. The excessive increase
in money supply in relation to an increase in investment has not been able to increase
real income of the people and its effect is a rise in the prices (i.e. inflation).

The graph 5.1 shows the growth trend of monetary aggregates in Nepal for the
study period 1980-1999. It predicts that all the monetary aggregates are in increasing
tendency. The reserve money and the narrow money supply are almost growing at the
same rate and in the same direction. The broad money supply is growing in greater
speed due to the large increase in time deposits.

a)
5.1.4 The Role of Reserve Money in Money Supply

The reserve money plays crucial role in both types of money supply. It is the
major determinant of money supply. The table 5.4 shows the share of RM in narrow and
broad money supply.

According to table 5.4, during the study period, the average share of RM in My is

96.5%. The lowest share of RM in My is 84.4% for 1981 and that the highest is 106.7%
for 1997. The contribution of RM in M1 is not symmetrical and its trend shows ups and
downs. Similarly, the average share of RM in M2 is 41.9%. The lowest share of RM in
M2 is 34.2% for 1999 and that the highest is 46.7% for 1980. The contribution of RM in
M is declining with respect to time.

From table 5.4 it is obvious that RM has been the dominant determinant of
narrow money supply. For the years, 1991,1993,1997,1998 and 1999 RM appeared
larger than My leaving no positive role for narrow money multiplier. The more than
100% share of RM in M1 implies that in these years, the currency and reserve ratios of
commercial banks were higher. From table 5.6, it is found that the average currency and
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reserve ratios in the study period were 2.1230 and 0.7130 respectively but average
currency and reserve ratios for the years 1991,1993,1997,1998 and 1999 were 2.2936
and 0.9085 respectively.

Table 5.4
Share of RM in M1 and M2 in Nepal

Year | % of RM | % of RM Year | % of RM| % of RM
in M1 in M2 in M1 in M2
1980 87.2 46.7 1990 97.9 44.1
1981 84.4 42.9 1991 103.1 44.5
1982 93.5 45.3 1992 96.9 41.3
1983 92.3 43.5 1993 102.6 41.9
1984 93.8 44.2 1994 96.6 40.7
1985 94.5 42.1 1995 99.1 40.4
1986 93.7 43.5 1996 97.0 38.2
1987 93.6 43.4 1997 106.7 39.6
1988 93.7 42.0 1998 101.8 36.4
1989 96.3 42.6 1999 102.1 34.2

Source: Nepal Rastra Bank, Quarterly Economic Bulletin (various issues).

The higher than average currency and reserve ratios of commercial banks for the
years 1991,1993,1997,1998 and 1999 refer that there was the excessive amount of
currency and reserves of commercial banks in these years. This is a reason for reducing
the value of narrow money multiplier. The declining trend of share of RM in M2 shows
the strong growth in time deposits during the study period. However, it is obvious that
RM is also a major determinant of broad money supply M.

5.1.5 The Determinants of Reserve Money

There are altogether six factors, which determine the size of the reserve money.
Among them the five such as: Net Foreign Assets (NFA), Net Credit to Government
(NCG), Credit to Government Enterprises (CGE), Credit to Commercial Banks (CCB)
and Credit to Private Sector (CPS) are positive summation of reserve money while Net
Non-Monetary Liabilities (NNML) is negative summation of reserve money. The table
5.5 shows the share of determining factors of reserve money.

A) Net Foreign Assets (NFA)

From the table 5.5, we can observe that average percentage share of NFA in RM
for the study period (1980-1999) is 70.2%. The share for the different years is not
symmetrical. There are many ups and downs in the contribution of NFA to the RM. The
lowest share of NFA in RM is 19.8% in 1985 and the greatest share is 113.0% in 1994.
In 1980, the share of NFA in RM is 70.8% and it decreased to 19.8% in 1985 and again
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increased to 113% in 1994 and further decreased to 84% in 1997 and again increased to
100.7% in 1999.
Table 5.5
Share of Determining Factors of RM in Nepal
(In Percent)

Year RM NFA | NCG | CGE | CCB | CPS | NNML
1980 100 708 | 36.0 | 151 | 10.7 | 2.0 -34.5
1981 100 642 | 373 | 147 | 173 | 22 -35.7
1982 100 708 | 421 | 133 | 41 1.8 -32.1
1983 100 744 | 73.0 | 122 1.8 1.6 -36.0
1984 100 365 | 76.7 | 125 | 3.3 2.1 -30.9
1985 100 198 | 864 | 137 | 75 3.1 -30.5
1986 100 225 | 86.2 | 121 | 81 1.9 -30.8
1987 100 25.0 | 84.0 | 111 | 6.8 2.1 -29.2
1988 100 488 | 70.1 9.8 4.0 4.1 -36.8
1989 100 46.6 | 75.6 7.1 1.4 2.4 -33.2
1990 100 519 | 744 5.6 0.4 1.9 -34.1
1991 100 80.8 | 56.5 4.4 0.2 3.3 -45.1
1992 100 97.2 | 52.0 4.0 0.2 2.7 -56.0
1993 100 | 107.9 | 55.0 2.3 0.2 2.1 -67.5
1994 100 113.0 | 514 1.7 0.1 1.9 -68.1
1995 100 98.9 5.2 2.2 0.0 1.9 -8.4
1996 100 88.9 | 56.5 3.2 1.0 2.7 -52.3
1997 100 84.0 | 524 3.6 0.0 3.6 -43.7
1998 100 | 100.8 | 46.7 35 0.0 2.6 -53.6
1999 100 | 100.7 | 42.6 3.2 0.0 2.6 -49.1

Source: Nepal Rastra Bank, Quarterly Economic Bulletin (various issues).

The increase and decrease in net foreign asset is due to the conditions of foreign
trade and balance of payment situations of Nepal. When the exports of goods and
services are more than the imports, the condition of foreign trade becomes favorable and
the NFA increases. Inversely when the imports of goods and services are more than the
exports, the condition of foreign trade becomes unfavorable and the NFA decreases.
The low share of NFA in RM for 1984-1987 is due to the poor condition of foreign
trade of Nepal to the rest of the world and the high share of NFA in RM for 1991-1999
is due to the favorable condition of foreign trade of Nepal. The irregular trend of NFA
in RM reflects the movement in the balance of payment of the country. As NRB is only
the controller of foreign exchange reserves the deficit/surplus in the balance of
payments has a direct impact on NFA and on the Reserve Money. From the figures in
table 5.5, it is found that NFA is the main determinant of reserve money in Nepal.
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B) Net Credit to Government (NCG)

From the table 5.5, the average percentage share of NCG in RM for the study
period is 58.2%. The highest share of NCG in RM is 86.4% in 1985 and the lowest is
5.2% in 1995. The NCG also shows increasing and decreasing trend. The increase in
NCG has positive impact on RM. The increase and decrease in NCG is due to the fiscal
policy of the government. When the government borrows more amounts as overdraft
from NRB and banking sector to finance the budget deficit, the NCG increases and if
the government borrows less amounts, the NCG decreases. The high share of NCG in
RM for 1983-1990 is due to the governments' borrowing more amounts as overdraft
from NRB and the low share of NCG in RM for 1991-1999 is due to the governments'
borrowing less amounts as overdraft from NRB. From the figures in table 5.5, NCG is
observed as the second important determinant of reserve money in Nepal.

C) Credit to Government Enterprises (CGE)

From the table 5.5, the average percentage share of CGE in RM for the study
period is 7.8%. The highest share of CGE in RM is 15.1% in 1980 and the lowest is
1.7% in 1994. The share of CGE in RM for the whole study period is not proportional.
It increases sometime and decreases sometime. The increase in CGE is for the reason
that the government enterprises such as: NIDC, ADB/N etc. borrow more amounts from
NRB and the decrease in CGE is because they borrow fewer amounts from NRB. The
increase in CGE has positive impact on RM.

D) Credit to Commercial Banks (CCB)

From the table 5.5, the average percentage share of CCB in RM for the study
period is 3.4%. In the years 1995, 1997, 1998 and 1999, the share of CCB in RM is
zero. In the year 1980, it has the highest share of 10.7% in RM. When the commercial
banks take more direct loans and advances from NRB, the CCB increases and when
they do not take the direct loans and advances from NRB CCB becomes zero. The
increase in CCB has positive impact on RM.

E) Credit to Private Sector (CPS)

From the table 5.5, the average percentage share of CPS in RM for the study
period is 2.4%. The highest share of CPS in RM is observed as 3.6% in 1997 and the
lowest is 1.6% in 1983. The share of CPS in RM for the whole study period is not
proportional. It has increasing as well as decreasing trend. If the private organizations
take more amount of loans and advances from NRB the CPS increases and if they take
fewer amount of loans and advances the CPS decreases. The increase in CPS has
positive impact on RM.

F) Net Non-Monetary Liabilities (NNML)
From the table 5.5, the average percentage share of NNML in RM for the study
period is —40.4%. The highest share of NNML in RM is -68.1% in 1994 and the lowest
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IS —8.4% in 1995. When the liabilities of NRB such as: capital, development fund, NRB
staffs' provident fund, medical facility fund, welfare fund, buildings, furniture etc.
increase, then the NNML increases and if they decrease, NNML decreases. The large
negative figure of NNML has played a crucial role in the expansion of RM.

The expansion in Net Foreign Assets (NFA), Net Credit to Government (NCG),
Credit to Government Enterprises (CGE), Credit to Commercial Banks (CCB) and
Credit to Private Sector (CPS) push the reserve money in upward direction and increase
the money supply while expansion in Net Non-Monetary Liabilities (NNML) push the
reserve money in downward direction causing decrease in money supply in the
economy.

5.1.6 The Determinants of Money Multiplier
The determinants of money multiplier are: currency ratio (c), reserve ratio (r),
other deposit ratio (d) and time deposit ratio (t). In the table 5.6; c, r, d and t are given.

Table 5.6
The Currency, Reserve, Other Deposit and Time Deposit Ratios

Year C r d t

1980 1.7450 0.4035 0.2457 2.3809
1981 1.8087 0.3762 0.1846 2.7142
1982 2.0741 0.6077 0.1915 3.2742
1983 1.7233 0.5741 0.2153 3.6519
1984 1.9742 0.6185 0.1961 3.3313
1985 1.9238 0.5827 0.1585 3.5088
1986 2.2150 0.6173 0.1805 3.7183
1987 2.4203 0.6264 0.1545 3.9501
1988 1.9785 0.6058 0.2078 3.6704
1989 2.0755 0.7298 0.1557 3.8732
1990 2.1573 0.7393 0.1945 3.8469
1991 2.5177 0.6684 0.1402 4.6292
1992 2.3444 0.7367 0.1611 4.5055
1993 2.1693 0.9081 0.1731 4.5864
1994 2.2213 0.8389 0.1493 4.6625
1995 2.1440 0.8630 0.1085 45751
1996 2.1872 0.7986 0.1046 4.9036
1997 2.4405 1.0812 0.1414 5.8268
1998 2.1648 0.9413 0.1170 5.6969
1999 2.1759 0.9434 0.1289 6.3277

Source: Nepal Rastra Bank, Quarterly Economic Bulletin (various issues).
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A) Currency Ratio(c)

According to table 5.6, the highest currency ratio was observed 2.5177 in 1991
and lowest was 1.7233 in 1983. For the whole study period the currency ratio is not
constant and the ups and downs are seen. The currency ratio increases when the non-
bank public's preference for currency relative to demand deposit increases. If the people
keep their money in the most liquid form, i.e. currency rather than demand deposit, the
currency ratio is high and if the people keep their money as demand deposit rather than
currency, the currency ratio is low. The factors which affect the currency ratio are:
interest rate on interest bearing deposits, the availability of bank services, the public
faith in banking system etc. The decline in the currency ratio increases the money
supply through its effect on money multiplier.

B) Reserve Ratio(r)

From the table 5.6, we can see that for the year 1997, the reserve ratio was
1.0812, which was the highest and for the year 1981, it was 0.3762, which was the
lowest. The highest reserve ratio in 1997 is for the reason that the reserves are more and
the demand deposits are less in this year. The lowest reserve ratio in 1981 is because the
reserves are less and the demand deposits are more in this year. The reserve ratio is an
important determinant of the stock of money in an economy. It is an instrument of
monetary policy. A smaller cash reserve ratio enables greater expansion in money

supply.

C) Other Deposits Ratio (d)

According to table 5.6, the other deposit ratio is highest for 1980 that is 0.2457
and lowest for 1996 that is 0.1046. The highest other deposit ratio in 1980 is for the
reason that the other deposits are more and the demand deposits are less in this year.
The lowest other deposit ratio in 1996 is because the other deposits are less and the
demand deposits are more in this year. There is no definite trend of other deposit ratio.
The other deposit ratio is negatively related with money supply. When it reduces, the
money supplies increase and vice versa.

D) Time Deposits Ratio (t)

According to table 5.6, it is clear that the time deposit ratio has gone up. The
figures show that time deposit ratio bears a significantly increasing trend. It was 2.3809
in 1980, which went up to 6.3277 in 1999. The increase in the time deposit ratio year by
year is due to the reason that the time deposits are increasing at a faster rate than the
demand deposits. As there is positive relationship between time deposit ratio and broad
money multiplier, the increase in the time deposit ratio pushes the broad money
multiplier, which lifts up the broad money supply in the economy. The time deposit
ratio is also affected by interest rate, expansion of bank branches, innovation of new
financial instruments, expected rate of inflation etc.
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5.1.7 The Required Reserve Ratio and Reserves of Commercial Banks

The commercial banks are forced legally to maintain a certain percentage of
their total deposit liabilities in the form of reserves in Nepal Rastra bank and in their
vaults, which is known as required reserve ratio. The monetary authority of the country
fixes the required reserve ratio. So how the required reserve ratio has played a role in
the commercial banks' reserves determination during the study period is observed with
the help of the table 5.7.

Table 5.7
The Required Reserve Ratio and Reserves of Commercial Banks

Required Reserve Ratio Reserves of Commercial Banks
(In Percentage) (In Million Rs)
Year Cash
Cash Reserve | Total | *Required Excess Total
Reserve in CBs Reserves Reserves
with NRB Vaults
1980 7 - 7 233.08 | 182.92 | 416.00
1981 5 4 9 372.89 56.81 429.70
1982 5 4 9 441,63 | 27227 | 713.90
1983 5 4 9 565.79 | 351.01 | 916.80
1984 5 4 9 636.03 | 389.57 | 1025.60
1985 5 4 9 768.25 | 363.75 | 1132.00
1986 5 4 9 924.81 | 424.89 | 1349.70
1987 5 4 9 1063.12 | 423.98 | 1487.10
1988 5 4 9 1345.67 | 606.13 | 1951.80
1989 5 4 9 1705.91 | 1088.29 | 2794.20
1990 8 4 12| 2626.20 | 704.00 | 3330.20
1991 8 4 12| 3202.50 | 1280.10 | 4482.60
1992 8 4 12 | 3999.42 | 286.88 | 4286.30
1993 8 4 12 | 522517 | 1604.03 | 6829.20
1994 8 4 12 | 6260.22 | 1164.58 | 7424.80
1995 8 4 12 | 7325.46 | 1728.64 | 9054.10
1996 8 4 12 | 8544.91 | 600.29 | 9145.20
1997 8 4 12 | 9785.09 | 2324.81 | 12109.90
1998 7 3 10 | 10240.16 | 3192.64 | 13432.80
1999 7 3 10 | 12677.36 | 2490.74 | 15168.10

Sources: 1) 40 Years of The Nepal Rastra Bank (1956-1996), April 1996.

I1) Nepal Rastra Bank, Economic Report, 1997/98.

I11) Nepal Rastra Bank, Quarterly Economic Bulletin (various issues).

* Required reserves are tentatively calculated by the researcher.
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The table 5.7 shows the provision of required reserve and the condition of
commercial bank reserves in the period 1980-1999. The total reserves of commercial
banks contain required reserves and excess reserves. In 1980, the commercial banks
were required to maintain 7% of their total deposit liabilities in the form of cash reserve
ratio with NRB while they had Rs 233.08 million as required reserves and Rs 182.92
million as excess reserve out of Rs 416 million as total reserves.

The Nepal Rastra Bank directed commercial banks on March 16, 1981 to
maintain a minimum of 9% of the total deposit as required reserve which include 5%
cash reserve with NRB and 4% cash reserve in their vaults. In this year, they had Rs
429.70 million as total reserve which include Rs 372.89 million as required reserve and
Rs 56.8 million as excess reserves. For the period 1981-1989, the provision of required
reserve remained same but the total reserves of commercial banks slightly increased
resulting 2794.20 million Rs in 1989. In 1989, the commercial banks had Rs 1705.91
million as required reserves and Rs 1088.29 as excess reserves.

Effective April 15, 1990, the NRB issued directives to commercial banks and
financial institutions conducting banking business to maintain a minimum 8% cash
reserve of total deposit liabilities with Nepal Rastra Bank and 4% cash reserve in their
vaults out of total 12% required reserve ratio. In 1990, they had Rs 3330.20 million as
total reserves out of which required reserves were Rs 2626.20 million and excess
reserves were Rs 704 million. For the period 1990-1997, the provision of required
reserve ratio remained constant but the total reserves of commercial banks slightly
increased resulting Rs 12109.90 million in 1997. In this year required reserves were Rs
9785.09 million and excess reserves were Rs 2324.81 million.

In place of all previous directions on compulsory cash reserve ratio to be
maintained by the commercial banks, new regulations were brought into effect from
April 13, 1998. According to this new provision, the commercial banks were required to
hold cash balance with NRB equivalent to 8% of the total domestic current and saving
deposit liabilities and 6% of their total domestic fixed deposit liability. Besides this,
commercial banks were required to maintain 3% cash in vault out of their total domestic
deposit liabilities. On an average, the cash reserve ratio was lowered to 10% from 12%
out of which 7% cash balance with NRB and rest 3% in their vaults. In 1998, the total
reserve of commercial bank was Rs 13432.80 million containing Rs 10240.16 million as
required reserves and Rs 3192.64 million as excess reserves. In 1999 and onwards, this
provision of reserve remained same but the total reserve of commercial banks increased
to Rs 15168.10 million. In 1999, required reserves were Rs 12677.36 million and excess
reserves were Rs 2490.74 million.

According to table 5.7, the commercial banks always have the reserves more
than the required reserves. Due to the lack of investment opportunities, the commercial
banks posses the excess amount of reserves which is idle and can not earn interest. The
people in Nepal are risk averters and they do not want to take risk in using the
commercial banks' loan for investment. Therefore, the demand for loan is less than the
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supply of loan in Nepal. Due to this reason, the commercial banks are suffered from
excess liquidity problem.
The required reserve is policy determined variable, however, if the required
reserve ratio is given, the levels of required reserves can also rise with a rise in
constituent deposits or the total deposits as the required reserve ratio is imposed. The
reserves maintained in excess of required reserves are behavioral of commercial banks
and they affect the money supply negatively. The factors such as market rate of interest,
the discount rate and deposit variability are the crucial determinants of excess reserves.

5.1.8 The Narrow and Broad Money Multipliers
The table 5.8 shows the narrow and broad money multipliers calculated by
using two different methods.

Table 5.8

The Narrow and Broad Money Multipliers

Year | mi=M1/RM | mi=1+c/c+r+d | my=M2/RM | my=1+c+t/c+r+d
1980 1.1466 1.1466 2.1410 2.1410
1981 1.1854 1.1854 2.3308 2.3308
1982 1.0699 1.0699 2.2094 2.2094
1983 1.0838 1.0838 2.2984 2.2984
1984 1.0665 1.0665 2.2610 2.2610
1985 1.0585 1.0585 2.3751 2.3751
1986 1.0671 1.0671 2.3012 2.3012
1987 1.0684 1.0684 2.3024 2.3024
1988 1.0668 1.0668 2.3814 2.3814
1989 1.0387 1.0387 2.3468 2.3468
1990 1.0214 1.0214 2.2659 2.2659
1991 0.9701 0.9701 2.2467 2.2467
1992 1.0315 1.0315 2.4212 2.4212
1993 0.9750 0.9750 2.3860 2.3860
1994 1.0037 1.0037 2.4564 2.4564
1995 1.0092 1.0092 2.4776 2.4776
1996 1.0313 1.0313 2.6180 2.6180
1997 0.9374 0.9374 2.5281 2.5281
1998 0.9819 0.9819 2.7495 2.7495
1999 0.9796 0.9796 2.9276 2.9276

Source: Nepal Rastra Bank, Quarterly Economic Bulletin (various issues).

According to table 5.8, it is clear that narrow and broad money multipliers
calculated by using two different methods are the same. When observing the study
period 1980-1999, it seems that the narrow money multiplier is greater than unity
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except in the years 1991,1993,1997,1998 and 1999. In these years, the currency and
reserve ratios of commercial banks were higher. From table 5.6, it is found that the
average currency and reserve ratios in the study period were 2.1230 and 0.7130
respectively but average currency and reserve ratios for the years 1991,1993,1997,1998
and 1999 were 2.2936 and 0.9085 respectively. The higher than average currency and
reserve ratios of commercial banks for the years 1991,1993,1997,1998 and 1999 refer
that there was the excessive amount of currency and reserves of commercial banks in
these years. This is a reason for reducing the value of narrow money multiplier. The
highest narrow money multiplier is seen as 1.1854 in 1981 and lowest is seen as 0.9374
in the year 1997. The narrow money multiplier is a dominant determinant of narrow
money supply. The less than unit value shows that there is negative role of money
multiplier for the narrow money supply.

According to table 5.8, the broad money multiplier on the average is increasing. It
was 2.1410 in 1980 but became 2.9276 in 1999 showing increasing trend though there
are irregular trend throughout the period. The highest broad money multiplier is
observed in 1999 as 2.9276 and the lowest in 1980 as 2.1410. One of the important
components of broad money, i. e. time deposits are increasing at a faster rate than
demand deposits. As there is positive relationship between time deposit ratio and broad
money multiplier, the increase in the time deposit ratio pushes the broad money
multiplier, which lifts up the broad money supply in the economy. Therefore, the
increasing trend of broad money multiplier tells that people prefer to keep their money
in the form of time deposits rather than demand deposits during the study period.

From the above analysis, it is obvious that:

1. The money supply in Nepal is not merely a policy-determined phenomenon but it is
jointly determined by the central bank, the commercial bank and the public.

2. The change in the high-powered money is largely exogenously controlled by the
monetary authority but change in the money multiplier is endogenous and depend
upon the behavioral choices of the public and banks.

3. The historical behaviour of money supply in Nepal shows that money supply is
increasing year by year.

4. Among the various determinant of Reserve money net foreign assets and net credit
to government are the important ones.

5. The currency ratio (c) and other deposit ratio (d) are affected by real economic
activity and seasonal factors.

6. The reserve ratio (r) is determined by the interest rate, real economic activity and the
government regulation.

7. The time deposit ratio (t) is influenced by the decision of the public as to how much
time deposit to be held in relations to demand deposits, the economic activities and
the rate of interest.

8. Currency (C) is the main component of narrow money supply and time deposit is
the main component of broad money supply in Nepal.
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5.2 The Interest Rate Structure in Nepal

In this part, the interest rate prevailing in the organized sector, the interest spread
and the impact of lending and deposit interest rates of commercial banks on time
deposits and loans is studied using the time series data for the period 1980-1999.

5.2.1 The Interest Rate Structure in the Organized Sector of Nepal

Before 1990, the interest rates of banks and financial institutions were fully
controlled and administered by the monetary authority of the country (i.e. by NRB).
Effective August 31,1989, the interest rates were completely liberalized. Accordingly,
commercial banks and financial institutions were granted autonomy in fixing their own
deposit and lending rates. The rationale for ending the administered interest regime was
to let market forces to determine the interest rates structure, bring about flexibility in the
mobilization of financial savings and make efficient allocation of available resources.

The table 5.9 shows the interest rate structure, which prevailed in the organized
sector of Nepal during the study period.

In table 5.9, the interest rate structure of Nepal in the 5 years gap from 1980 to
1999 is shown. Observing the interest rate structure, we can find mainly 4 kinds of
interest rates. They are: interest on government securities, interest of Nepal Rastra
Bank, interest of commercial banks and interest of the financial institutions such as
Agricultural Development Bank of Nepal (ADB/N) and NIDC.

A) Interest on Government Securities
There are three types of government securities, viz, treasury bills, national saving
certificates and development bonds.

I) Treasury Bills

Issue of treasury bills is one of the means by which the government borrows
money for short periods, 12 months. The treasury bills are normally used for a period of
91 days. The government gives certain interest on treasury bills. The treasury bills
interest rate was 5% for the years 1980 and 1985. It increased to 7.20% in 1990 and
further increased to 8.50% in 1995 but decreased to 3.30% in 1999.

I1) National Saving Certificates

Under the small saving scheme, the government of Nepal, issued 15 years
national saving certificates in 1984. The government gives certain interest on national
saving certificates. The interest given on national saving certificate was 13% in 1985. It
increased to 13-15.5% in 1990, 9-15.5% in 1995 and 8.5-13.25% in 1999.

111) Development Bonds
Development bonds are also means of government borrowing from the public.
The government fixes the development bond interest rate. The development bond
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interest rate was 10.5% in 1980 and 1985. It was 3-10.5% in 1990 and 1995. It became

3.12% in 1999.

Table 5.9

Structure of Interest Rates in Nepal
(As of mid -July)

(Percent per annum)

VI-56

Types 1980 1985 1990 1995 1999
Treasury Bills 5.00 5.00 7.20 8.50 3.30
National Sa.Certificates - 13.00 | 13.0-15.5| 9.0-15.5 | 8.5-13.25
Development Bond 10.50 10.50 3.0-10.5 | 3.0-10.5 | 3.0-12.0
B. Nepal Rastra Bank
Refinance Rate 12.00 15.00 11.00 11.00 9.00
NRB Bond Rate - - - 8.20 -
C. Commercial Banks
1.Deposits Rates
Saving Deposit 8.50 8.50 8.5-9.5 7.0-8.0 | 5.75-8.0
Time Deposit




3 Month 4.00 4,50 8.50 5.0-7.5 4,0-7.5
6 Month 9.50 8.75 9.0-10.0 | 6.0-8.0 6.0-8.0
1 Year 12.50 12.50 11.5-12 | 8.0-9.25 | 7.25-9.25
2 Year & above 13.50 |13.5-14.0(12.5-12.75|7.25-10.25|7.25-10.25
2. Lending Rates
Industry 11.0-17.0/15.0-18.0| 16.0-18.0 | 14.0-18.0| 11.0-17.0
Agriculture 10.0-15.0|15.0-20.0| 15.0-16.0 | 13.0-15.5| 14.0-15.5
Export Bills 13.0-14.0/15.0-16.0| 15.0-16.0 | 12.0-16.0| 7.5-15.0
Commercial Loans 14,00 |17.0-21.0| 18.0-21.0 | 12.0-19.0 | 11.0-17.0
Over Draft 17.0-21.0|17.0-21.0| 18.0-21.0 | 12.0-19.0| 10.0-19.0
D.Financial Institutions
ADB/N
To Cooperative - 13.0-18.0| 13.0-18.0 {12.0-15.0 | 12.0-15.0
To Others - 15.0-20.0| 15.0-20.0 {14.0-17.0| 14.0-17.0
(2) NIDC - 14.5-18.0| 16.0-18.0 | 15.0-16.0 | 15.5-18.0

Source: Nepal Rastra Bank, Quarterly Economic Bulletin (various issues).
(-) Indicates non-availability of data

B) Interests of Nepal Rastra Bank
There are two types of interests of Nepal Rastra Bank. They are refinance rate and

NRB bonds rate.

I) Refinance Rate

Refinance rate means the rate at which Nepal Rastra Bank gives credit facilities to
commercial banks encouraging them to provide export and industrial credit. Nepal
Rastra Bank committed to make available credit to commercial banks at the rate of 12%
per annum in 1980. The refinance rate increased to 15% in 1985 and decreased to 11%
in 1990 and 1995. It further decreased to 9% in 1999.

I1) NRB Bonds Rate

NRB bonds are issued by Nepal Rastra Bank. In 1995, NRB bonds were issued
and the interest given was 8.20% per annum.
C) Interests of Commercial Banks

There are two types of Interest operated by commercial banks. They are interest

on deposits and interest charged on loans.

1) Deposit Rates
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There are two types of interest bearing deposits. They are saving deposit and time
deposit. The commercial banks give certain percent of interest on the deposits based on
the time of the amount deposited.

The interest given by commercial banks on saving deposit during the study period
was 5.75% to 9.5% per annum. The interest rate on time deposit depends upon the
period of time, viz, 3-month, 6- month, 1-year, 2-years and above. In the study period,
the interest on 3-month deposit was 4% to 8.5% and on 6-month deposit was 6% to
10%. It remained as 7.25% to 12.5% for 1-year deposit and 7.25% to 13.5% for 2-years
deposit.

I1) Lending Rates

The lending interest rates are those interest rates, which are charged by the
commercial banks while giving the loans to the relative sector of the economy. There
are five types of lending interest rates. They are lending rate to industry, agriculture,
exports bills, commercial loans and overdratft.

The interest rate of commercial banks charged to industrial sector was 11% to
18% during the study period. It ranged from 13% to 20% for agricultural sector, 12% to
20% for export bills, 12% to 21% on commercial loans and 10% to 21% was charged
for overdraft.

D) Interest of Financial Institutions

The Agricultural Development Bank of Nepal (AND/N) and the Nepal Industrial
Development Corporation (NIDC) give loans to the various sectors of the economy with
the aim of promoting their investment. They provide loans and charge certain interest to
cooperative and other institutions.

During the study period, the interest rate charged by ADB/N to cooperative was
12% to 18% and to other financial institutions was 14% to 20%. The interest rate
charged by NIDC was 14.5% to 18% in the same period.

5.2.2 The Impact of Commercial Banks Lending Interest Rates on The Total
Amount of Loans

The lending interest rates of commercial banks are related to the amount of
loans. At the low lending rates, the commercial banks can flow more and more amount
of loan. There are five types of lending interest rates of the commercial banks, they are:
lending interest rates to industry, to agriculture, to export bills, to commercial loans and
to over draft. The table 5.10 shows the structure of lending interest rates of commercial
banks and the total amount of loans in Nepal during the study period.

According to table 5.10, for the year 1980, the lending rate to industry was 17%,
to agriculture was 15%, to export bills was 14%, to commercial loans was 14%, to over
draft was 21% and the amount of loan was Rs. 2773.50 million. In 1981 and 1982, the
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lending rates remained the same but there was slightly rise for loans, which was Rs
3140.50 million.

In 1983, the lending rates increased to 18%, 20%, 16%, 17% and 21%
correspondingly and remained the same for 1986 except the commercial loan rate,
which increased to 21% in 1986 but the amount of loans increased from Rs 3383.60
million in 1983 to Rs 5974.20 million in 1986. After 1986, the lending rate to industry
seems to be in irregular order but other remained unchanged up to 1991. In 1992 and
1993, the lending rates to industry, to agriculture and to exports bills increased but the
lending rates to commercial loans and to over draft remained the same and the amount
of loans reached to Rs 21477.10 million in 1993. All of them decreased in 1994 and
increased in 1995 and showing zigzag trend remained as 17%, 15.50%, 15%, 17% and
19% respectively in 1999 but the amount of loan increased from Rs 29339.10 million in
1994 to Rs 84082.50 million in 1999.

The loans of commercial banks are in a small extent affected by the lending
interest rates but whatever be the lending interest rates the amount of loan seems to be
in increasing trend. This is for the reason that the loans of commercial banks are
affected not only by lending interest rates but by various other factors such as: the
extension of bank branches, the establishment of new financial institutions, the banking
habit of the people, the increase in the level of prices and the commercial banks may
have suffered from the condition of bad debts also.
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Table 5.10
Structure of Commercial Banks Lending Interest Rates
and The Total Amount of Loans in Nepal

*Commercial Banks Lending Interest Rates
(% per annum) Total
Year To To To To To Amount
Industry | Agriculture | Exports | Commercial | Over of Loans
Bills Loans Draft (In Million Rs)
1980 | 17.00 15.00 14.00 14.00 21.00 2773.50
1981 | 17.00 15.00 14.00 14.00 21.00 3578.70
1982 | 17.00 15.00 14.00 14.00 21.00 3140.50
1983 | 18.00 20.00 16.00 17.00 21.00 3383.60
1984 | 18.00 20.00 16.00 17.00 21.00 3526.00
1985 | 18.00 20.00 16.00 17.00 21.00 4532.10
1986 | 18.00 20.00 16.00 21.00 21.00 5974.20
1987 | 16.00 20.00 16.00 21.00 21.00 6941.50
1988 | 16.00 20.00 16.00 21.00 21.00 8164.30
1989 | 18.00 16.00 16.00 21.00 21.00 10356.70
1990 | 18.00 16.00 16.00 21.00 21.00 11798.70
1991 | 18.00 16.00 16.00 21.00 21.00 14009.00
1992 | 21.00 20.00 20.00 21.00 21.00 18797.60
1993 | 21.00 19.00 20.00 21.00 21.00 21477.10
1994 | 17.00 15.00 14.00 18.00 18.00 29339.10
1995 | 18.00 15.50 16.00 19.00 19.00 40590.30
1996 | 17.50 16.00 16.00 20.00 20.00 52619.80
1997 | 17.50 16.00 16.50 18.00 20.00 60973.70
1998 | 17.00 15.50 16.00 18.00 20.00 69493.60
1999 | 17.00 15.50 15.00 17.00 19.00 84082.50

Sources: 1) Nepal Rastra Bank, Quarterly Economic Bulletin, (various issues)
I1) Nepal Rastra Bank, Economic Report, (various issues)

* In case of both lower and upper limits of interest rates are given, the upper limits are

taken.

5.2.3 The Impact of Commercial Banks Saving Deposit Interest Rate on The

Amount of Saving Deposits

The saving deposit interest rate of commercial bank is related to the amount of
saving deposits. The saving deposit is a precautionary deposit. The table 5.11 shows
saving deposit interest rate of commercial banks and the amount of saving deposits in

Nepal during the study period.
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Table 5.11
Structure of Commercial Banks Saving Deposit Interest Rate
and The Amount of Saving Deposits in Nepal

*Commercial Banks ~ Amount *Commercial Banks|  Amount
Saving Deposit of Saving Saving Deposit of Saving
Year Interest Rates Deposit Year Interest Rates Deposit
(% per annum) | (In Million Rs) (% per annum) | (In Million Rs)
1980 8.50 571.20 1990 9.50 5218.20
1981 8.50 716.70 1991 9.00 6671.50
1982 8.50 877.40 1992 10.00 8634.90
1983 8.50 1068.70 1993 10.00 12923.30
1984 8.50 1333.90 1994 7.50 17460.70
1985 8.50 1776.20 1995 8.00 22765.90
1986 8.50 2255.70 1996 8.00 25889.50
1987 10.00 2672.20 1997 8.00 27783.30
1988 10.00 3338.80 1998 8.50 36885.30
1989 9.50 4321.80 1999 8.00 50140.80

Sources: 1) Nepal Rastra Bank, Quarterly Economic Bulletin, (various issues)
I1) Nepal Rastra Bank, Economic Report, (various issues)
* In case of both lower and upper limits of interest rates are given, the upper limits
are taken.

According to table 5.11, for 1980, the saving deposit interest rate was 8.50% and
the amount of saving deposit was Rs 571.20 million. The saving deposit interest rate
remained unchanged up to 1986 but the amount of saving deposit increased to Rs
2255.70 million. In 1987, the saving deposit interest rate increased to 10% and
remained unchanged for 1888 but the amount of saving deposit increased from Rs
2255.70 million in 1986 to Rs 2672.20 million in 1987 and to Rs 3338.80 million in
1988. From 1986 to 1987, the proportion of saving deposit interest increased in 1.50%
but the proportion of saving deposit increased in 15.52%.

In 1989, the saving deposit interest rate decreased to 9.50% and remained
unchanged for 1990 but the amount of saving deposit increased from Rs 4321.80
million in 1989 to Rs 5218.20 million in 1990. The saving deposit interest rate further
decreased to 9% in 1991 and increased to 10% in 1992 and 1993. The amount of saving
deposit reached to Rs 13923.30 million in 1993. In 1994, the saving deposit interest rate
decreased to 7.50% and again increased to 8% in 1995 remaining unchanged for 1996
and 1997 but the amount of saving deposit increased from Rs 17460.70 million in 1994
to Rs 27783.30 million in 1997. In 1998, the saving deposit interest rate slightly
increased to 8.50% and again decreased to 8% in 1999 but the saving deposit increased
from Rs 36885.30 million in 1998 to Rs 50140.80 million in 1999. From 1998 to 1999,
the proportion of saving deposit interest decreased in 0.50% but the proportion of
saving deposit increased in 26.44%.
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The comparison between the saving deposit interest rate and the amount of
saving shows that saving deposit seems interest inelastic because it is increasing with
respect to time. This is for the reason that the mobilization of the resources increases the
real income of the people and they save in small amount and for precautions, they want
to deposit the money in the form of saving deposit in the commercial banks even at a
very low interest rate and they want to withdraw it whenever they need. As the result,
the amount of saving deposit increases.

5.2.4 The Impact of Commercial Banks Fixed Deposit Interest Rates on The
Amount of Fixed Deposits

The Fixed deposit interest rates of commercial banks are related to the amount
of fixed deposits. At the high fixed deposit rate, the people want to deposit more money
in the form of fixed deposits. The table 5.12 shows the structure of fixed deposit interest
rates of commercial banks and the amount of fixed deposits in Nepal during the study
period.

According to table 5.12, for the year 1980, the fixed deposit interest rate for 3
month was 4%, for 6 month was 9.50%, for 1 year was 12.50% and for 2 years and
above 13.50% and the amount of fixed deposit was Rs 1814.90 million. In 1981, the
fixed deposit rates remained the same but there was slightly rise for deposits, which was
Rs 2228.30 million.

In 1882, the fixed deposit rate for 3 month increased to 4.50% and other three
remained the same but there was rise for deposits, which was Rs 2789.80 million. In
1883, the fixed deposit rate for 6 month increased to 8.75% and other three remained
the same but there was rise for deposits, which was Rs 3417.90 million. The fixed
deposit rates for 1 year and 2 years and above remained unchanged up to 1989 but the
fixed deposit rate for 3 month increased to 8.50% in 1986 and the fixed deposit rate for
6 month increased to 8.80% in 1987. The deposits increased to Rs 6386.20 million in
1987.

Up to 1989, the fixed deposit rates were in increasing trend but beyond 1989,
they showed irregular trend i.e. increasing and decreasing trend. The fixed deposit
interest rate for 6 month increased to 10% but for 1 year decreased to 12.00% and for 2
years and above decreased to 12.75% in 1990 but the amount of fixed deposit in 1990
further increased to Rs 11761.50 million. In 1995, the fixed deposit interest rate for 3
month was 6.50%, for 6 month was 7.50%, for 1 year was 9% and for 2 years and above
10.25% which was the decreased and the amount of fixed deposit was Rs 23358.70
million. Showing zigzag trend i.e increasing and decreasing the rates reached to 7.50%,
8%, 9.25% and 10.25% respectively in 1999. In the same year, the amount of fixed
deposit reached to Rs 56960.20 Million.

The amount of fixed deposit is affected by the fixed deposit interest rates in a
small extent but whatever be the fixed deposit interest rates the amount of fixed deposit
seems to be in increasing trend. The mobilization of the resources increases the real
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income of the people and they save more and more money but do not invest it. For
security, they want to put the money in the form of interest bearing deposit in
commercial banks for a certain period even at a very low interest rate. As the result, the
amount of fixed deposit increases.

Table 5.12
Structure of Commercial Banks Fixed Deposit Interest Rates
and The Amount of Fixed Deposits in Nepal

*Commercial Banks Fixed Deposit Interest Rates

(% per annum) Amount

Year 3 6 1 2 Years of Fix«_—:*d

Month Month Year and Deposits

Above (In Million Rs)

1980 | 4.00 9.50 12.50 13.50 1814.90
1981 4.00 9.50 12.50 13.50 2228.30
1982 4.50 9.50 12.50 13.50 2789.80
1983 | 4.50 8.75 12.50 14.00 3417.90
1984 | 4.50 8.75 12.50 14.00 3912.30
1985 | 4.50 8.75 12.50 14.00 4693.70
1986 8.50 8.75 12.50 14.00 5632.50
1987 | 8.50 8.80 12.50 14.00 6386.20
1988 | 8.50 8.80 12.50 14.00 8036.40

1989 | 8.50 9.00 12.50 14.00 10044.70
1990 | 8.50 10.00 12.00 12.75 11761.50
1991 | 9.00 9.50 12.00 12.75 14382.60
1992 | 10.00 10.50 12.50 13.50 17326.30
1993 | 10.00 11.00 12.00 13.00 21414.70
1994 | 6.50 7.50 9.00 10.25 23358.70
1995 | 7.50 8.00 9.25 10.25 24811.80
1996 | 8.00 9.00 11.00 10.25 30157.10
1997 | 8.00 9.00 11.00 10.25 36976.80
1998 | 8.00 8.50 10.50 10.25 47303.20
1999 | 7.50 8.00 9.25 10.25 56960.20

Sources: 1) Nepal Rastra Bank, Quarterly Economic Bulletin, (various issues).
I1) Nepal Rastra Bank, Economic Report, (various issues).
* In case of both lower and upper limits of interest rates are given, the upper limits are
taken.
The increase in the fixed deposits year by year is for the reason that there is the
lack of investment opportunities in the economy; the people are risk averters who
expect uncertainty in the economy and the increase in the level of prices etc. The fixed
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deposits of commercial banks are also affected by other factors such as: the extension of
bank branches, the establishment of new financial institutions, the banking habit of the
people, the social and political situation of the country etc.

5.2.3 The Interest Spread in Nepal

The interest spread is defined as the difference between the loaning out interest
rate and deposit interest rate. The table 5.13 shows the interest spread between
commercial loans interest rate and one-year time deposit interest rate in Nepal during
the study period.

Table 5.13
The Interest Spread Between Commercial Loaning Out Interest
Rate and One-Year Time Deposit Interest Rate in Nepal

Commercial Loaning One Year Time Interest Spread

Out Interest Rate Deposit Interest Rate in %

(% per annum) (% per annum)
Year Lower Upper Lower Upper Lower Upper

Limit Limit Limit Limit Limit Limit
1980 14.00 14.00 12.50 12.50 1.50 1.50
1981 14.00 14.00 12.50 12.50 1.50 1.50
1982 14.00 14.00 12.50 12.50 1.50 1.50
1983 17.00 17.00 12.50 12.50 4.50 4.50
1984 17.00 17.00 12.50 12.50 4.50 4.50
1985 17.00 21.00 12.50 12.50 4.50 8.50
1986 17.00 21.00 12.50 12.50 4.50 8.50
1987 17.00 21.00 12.50 12.50 4.50 8.50
1988 17.00 21.00 12.50 12.50 4.50 8.50
1989 17.00 21.00 12.50 12.50 4.50 8.50
1990 18.00 21.00 11.50 12.00 6.50 9.00
1991 18.00 21.00 11.50 12.00 6.50 9.00
1992 17.00 21.00 11.50 12.50 5.50 8.50
1993 15.00 21.00 11.50 12.00 3.50 9.00
1994 13.50 18.00 8.50 9.00 5.00 9.00
1995 12.00 19.00 8.00 9.00 4.00 10.00
1996 14.50 20.00 9.50 9.25 5.00 10.75
1997 14.50 18.00 9.50 11.00 5.00 7.00
1998 13.50 18.00 9.00 10.50 4.50 7.50
1999 11.00 17.00 7.25 9.25 3.75 7.75

Sources: 1) Nepal Rastra Bank, Quarterly Economic Bulletin, (various issues).
I1) Nepal Rastra Bank, Economic Report, (various issues).

V1-64



The table 5.13 gives the interest spread in two ways. The first is taking the lower
limits of both types of lending and deposits rates and the second is taking their upper
limits. During the study period, taking the lower limits, the highest interest spread
seems to be 6.50 % in 1990 and 1991 while the lowest seems to be 1.50% in 1980, 1981
and 1982. Taking the upper limits, the highest interest spread seems to be 10.75 % in
1996 while the lowest seems to be 1.50% in 1980, 1981 and 1982.

The average interest spread while taking the lower limits is found to be 4.26%
and that while taking their upper limits is found to be 7.18 %. The average of both
types of upper and lower limits for the whole study period is found to be 5.72%.
Similarly, the average of both types of upper and lower limits for the controlled
economy (i.e. 1980-1989) is found to be 4.60% and that for liberalized economy (i.e.
1990-1999) is found to be 6.83%.

The average interest spread seems to be higher in liberalized economy rather than
in controlled economy. This is for the reason that the oligopolistic nature of the
commercial banking system produced cartelling in interest rate determination. As a
result, the lending rates increased faster than the deposit rates or the deposit rates
declined faster than the lending rates resulting in wider spread between lending and
deposit rates. Interest rate structure could not be transparent and depositors and
borrowers were not treated uniformly in terms of interest rate. Thus, instead of fair
competition in the market, discrepancies were observed in interest rate structure.

The high interest spread prevailing in the organized sector of the economy is due
to the following reasons.

1) The high compulsory cash reserve ratio (r) of the commercial banks and financial
institutions with NRB. (For compulsory cash reserve ratio, look table 5.7)

2) The interest free nature of the cash reserve ratio that deposited in NRB.

3) The weak financial management system of the banks and financial institutions and
the government intervention.

4) The expansion of organization and high operating costs of the banks and financial
institutions.

5) The excess burden of the unskilled and untrained staffs.

6) The lack of modern technology in these institutions such as computerization,
networking system etc.

7) The growing proportion of the bad debts in the banking system.

8) The government borrows the major portion of the resources of banking system as
overdraft to finance the budget deficit.

Due to the above-mentioned reasons, the interest spread prevailing in the
organized sector of the economy in Nepal seems to be very high in comparison to the
international level and it needs to be improved. To overcome the above problems and
to take the interest rate in desirable limit the NRB and the government should take the
steps in the proper directions.
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5.3 The Regression Estimations

Regarding the objectives of this study, the related hypotheses are tested with the
help of regression estimation and the empirical results are presented in the tabular form.
For the relationship between money supply and interest rate the second sub-sample
period (i.e.1990-1999) is taken because in the first sub-sample period (i.e. 1980-1989)
the interest rates are administered by the monetary authority. To know the effectiveness
on monetary and fiscal policies the results are analyzed and compared for two sub
sample periods (1980-1989 and 1990-1999).

5.3.1 The Impact of Narrow Money Supply on The Commercial Loaning
Out Interest Rate

Expecting the impact of narrow money supply on the commercial loaning out
interest rate, the following model has been set.

In r°“=1Inag+ a1 InMy+ U (5.1)

Where, r°“ = Interest rate on commercial loans
M1t = Narrow money supply at time t
ao= Constant
a1 = Magnitude of Myt
U = Error term

The regression results are presented in table 5.14
Table 5.14
The Regression Results in Impact of M1on The

Commercial Loaning Out Interest Rate

Dependent Variable: In rct

Study |EqQ"
Period |No. Constant | In Mt r R2 R2 |D-W F
o 537 | -0.25
(@]
3
o | 1] SE| (040 | (0.04) |-091| 0.83| 0.81| 1.70| 39.95
S
—
t | (13.34)* | (-6.32)*

o* Significant at 1% level

The regression estimations in table 5.14 show that narrow money supply has
significant inverse impact on commercial loaning out interest rate. It means, 1 %
increase in the narrow money supply leads to 0.25 % decrease in commercial loaning
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out interest rate and vice versa. There is strong negative correlation between the interest
rate on commercial loans and narrow money supply. The R? suggests that about 81%
variation in r°t is explained by M. The t-statistics are significant at 1% level and the F-
statistic indicates the overall significance of the model. The DW-statistics shows that
there is no autocorrelation between the error terms. This means that the commercial
loaning out interest rate is fully explained by narrow money supply. It is because the
estimated regression equation is efficient. Hence, the result may be used for policy
purpose. However, while using the results some other factors may have to be
considered.

5.3.2 The Impact of Broad Money Supply on The Commercial Loaning Out
Interest Rate

To know the impact of broad money supply on the commercial loaning out
interest rate, the following model has been fitted.

In 1 =1Inbo+ b1 InMz+U (5.2)

Where, r°“ = Interest rate on commercial loans
M2t = Broad money supply at time t
bo - Constant
b1 = Magnitude of Mzt
U = Error term

The regression results are presented in table 5.15
Table 5.15
The Regression Results in Impact of Mz2on The

Commercial Loaning Out Interest Rate

Dependent Variable: In rct

Study |EqQ"
Period | No. Constant | In Mzt r R? R2 | D-W F
4.28 -0.13
(o))
S
= | 2 |SE | (0.60) | (0.05) |-0.65 |0.42 |0.35 | 1.44 |5.78
>
(o]
= t | (7.13)* | (-2.42)**

o* Significant at 1% level
o** Significant at 5% level

The regression results in table 5.15 show that broad money supply has significant
inverse impact on commercial loaning out interest rate. It means, 1 % change in the
broad money supply is associated with 0.13 % change in commercial loaning out
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interest rate and vice versa. There is negative correlation between the interest rate on
commercial loans and broad money supply. The adjusted R? suggests that about 35%
variation in r°t is explained by M.. The t-statistics are significant at 1% and 5% level
and the F-statistic indicates the overall significance of the model. The DW-statistics
shows that no decision can be made either autocorrelation exist or not between the error
terms. This model is not that efficient, it is because there may be autocorrelation
problem.

5.3.3 The Impact of Narrow Money Supply on The Industrial Loans
Interest Rate

The following model is fitted expecting the impact of narrow money supply on
the industrial loaning out interest rate.

In M =1Inag+ a1 InMy+ U (5.3)

Where, r'* = Interest rate on Industrial loans
M1t = Narrow money supply at time t
ao= Constant
a1 = Magnitude of Myt
U = Error term

The regression results are presented in table 5.16
Table 5.16
The Regression Results in Impact of M1 on

The Industrial Loaning Out Interest Rate

Dependent Variable: In r'-

Study |EqQ"
Period | No. Constant | In Mat r R2 R?2 |D-W | F
4.26 -0.14
D
>
i 3 |SE | (0.53) (0.05) |-0.70 | 049 |0.42 | 178 |71.77
>
»
= t | (8.10)* |(-2.79)**

o* Significant at 1% level
o** Significant at 5% level

The estimated regression equation in table 5.16 shows that the narrow money
supply has significant inverse impact on industrial loaning out interest rate. It means, 1
% increase in the narrow money supply leads to 0.14 % decrease in industrial loaning
out interest rate and vice versa. There is strong negative correlation between the interest
rate on industrial loans and narrow money supply. The R? suggests that about 42%
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variations in r'- are explained by Mi. The t-statistics are significant at 1% and 5% level
and the F-statistic indicates the overall significance of the model. The DW-statistics
shows that there is no autocorrelation between the error terms. This means that the
industrial loaning out interest rate is fully explained by narrow money supply. The
estimated regression equation is efficient. Hence, the model may be used for policy
purpose with some caution. That is, some other factors may have to be considered.

5.3.4 The Impact of Broad Money Supply on The Industrial Loans
Interest Rate

To know the impact of broad money supply on the industrial loaning out interest
rate, the following model has been set.

In r'“Inbo + by InMz+U (5.4)

Where, r's = Interest rate on industrial loans
M2t = Broad money supply at time t
bo- Constant
b1 = Magnitude of Mzt
U = Error term

The regression results are presented in table 5.17
5.17
The Regression Results in Impact of M2on
The Industrial Loaning Out Interest Rate

Dependent Variable: In r'-

Study |EqQ"
Period | No. Constant | In Mzt r R2 R2 |IDW | F
3.72 -0.08
(@]
S
< | 4 |SE| (049) | (004) |-056|031 |022 | 155 |359
S
[e)]
= t | (7.58)* |(-1.90)**

o* Significant at 1% level
o** Significant at 5% level

The regression estimations in table 5.17 show that broad money supply has
significant inverse impact on industrial loaning out interest rate. It means, 1 % increase
in the broad money supply leads to 0.08 % decrease in industrial loaning out interest
rate and vice versa. There is negative correlation between the interest rate on industrial
loans and broad money supply. The adjusted R? suggests that about 22% variations in
r't are explained by M,. The t-statistics are significant at 1% and 5% level. The DW-
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statistics shows that there is no autocorrelation between the error terms. This means that
the industrial loans interest rate is fully explained by broad money supply. However, the
insignificant value of F-statistic in 5% and below level, suggests that the model is not
good fit as the previous ones. Hence, the model is not efficient enough to be used for
policy purpose.

5.3.5 The Impact of Narrow Money Supply on One-Year Time Deposit
Interest Rate

The following model is fitted to know the impact of narrow money supply on
one-year time deposits interest rate on.

In r'Y=Inap+ai InMy+U (5.5)

Where, r'Y = Interest rate on one-year time deposit
M1t = Narrow money supply at time t
ao= Constant
a1 = Magnitude of Myt
U = Error term

The regression results are presented in table 5.18
Table 5.18
The Regression Results in Impact of M1 on

One-Year Time Deposit Interest rate

Dependent Variable: In r*Y

Study |EqQ"
Period | No. Constant | INMaxt | r R2 R?2 |D-W | F
4.93 -0.24
D
>
< | 5 [SE| (0.76) | (0.75) [-0.77 | 0.59 | 0.54 | 1.68 | 11.6
>
»
= t | (6.44)* |(-3.41)*

o* Significant at 1% level

The regression estimations in table 5.18 show that narrow money supply has
significant inverse impact on one-year time deposit interest rate. It means, 1 % increase
in narrow money supply leads to 0.24 % decrease in one-year time deposit interest rate
and vice versa. There is strong negative correlation between the one-year time deposit
interest rate and narrow money supply. The R? suggests that about 54% variations in
rtY are explained by Mi. The t-statistics are significant at 1% level and the F-statistic
indicates the overall significance of the model. The DW-statistics shows that there is no
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autocorrelation between the error terms. This means that the one-year time deposit
interest rate is fully explained by narrow money supply. This model is efficient and may
be used for policy purpose with some caution.

5.3.6 The Impact of Broad Money Supply on The Interest Rates on One-
Year Time Deposit

Expecting the impact of broad money supply on the interest rate on one-year time
deposit the following model has been set.

In rYY =Inbo + by InMz+U (5.6)

Where, r'Y = Interest rate on One-Year Time Deposit

M2t = Broad money supply at time t
bo= Constant
b1 = Magnitude of Mzt
U = Error term
The regression results are presented in table 5.19

Table 5.19
The Regression Results in Impact of Mzon

One-Year Time Deposit Interest Rate

Dependent Variable: In r*Y

Study |EqQ"
Period | No. Constant| In Mzt r R2 R? |D-W | F
3.46 -0.10
D
>
= | 6 [SE| (0.87) (0.08) |-0.42 | 0.18 | 0.07 | 1.31 |1.69
>
»
= t | (3.97)* | (-1.40)***

o* Significant at 1% level
o*** Significant at 10% level

The regression estimations in table 5.19 show that broad money supply has
significant inverse impact on one-year time deposit interest rate. It means, 1 % increase
in broad money supply leads to 0.10 % decrease in one-year time deposit interest rate
and vice versa. There is negative correlation between the one-year time deposit interest
rate and narrow money supply. The R? suggests that about 7% variations in r*Y are
explained by M.. The t-statistics are significant at 1% and 10% level. The DW-statistics
shows that no decision can be made either autocorrelation exist or not between the error
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terms. However, the insignificant value of F-statistic in 5% and below level, suggests
that the model is not good fit. The model is not that efficient.

5.3.7 The Impact of Narrow Money Supply on Two-Years and Above Time
Deposit Interest Rate

Expecting the impact of narrow money supply on two-years and above time
deposit interest rate the following model has been set.

In A =Inap+ai InMy+U (5.7)

Where, r?YA = Interest rate on two-years and above time deposit
M1t = Narrow money supply at time t
ao= Constant
a1 = Magnitude of Myt
U = Error term

The regression results are presented in table 5.20
Table 5.20
The Regression Results in Impact of Mion

Two-Years and Above Time Deposit Interest Rate

Dependent Variable: In r2¥A

Study | EqQ"
Period | No. Constant | In Mut r R2 R2| D-W F
- 6.61 | -0.42
D
3
o | 7 |SE| 077 | (0.76) | -0.89| 0.79| 0.77| 155 | 30.84
S
—
t| (853)* | (-5.55)*

o* Significant at 1% level

The regression estimations in table 5.20 show that narrow money supply has
significant inverse impact on two-years and above time deposit interest rate. It means, 1
% increase in narrow money supply leads to 0.42 % decrease in two-years and above
time deposit interest rate and vice versa. There is strong negative correlation between
the two-years and above time deposit interest rate and narrow money supply. The R?
suggests that about 77% variations on r?¥A are explained by Mi. The t-statistics are
significant at 1% level and the F-statistic indicates the overall significance of the model.
The DW-statistics shows that there is no autocorrelation between the error terms. This
means that the two-years and above time deposit interest rate is fully explained by
narrow money supply. The estimated regression equation is efficient. Hence, the result
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may be used for policy purpose. However, while using the results some other factors
may have to be considered.

5.3.8 The Impact of Broad Money Supply on Two-Years and Above Time

Deposit Interest Rate
The following model is fitted to know the impact of broad money supply on
two-years and above time deposit interest rate.

In r2A=1Inbo+ by InMa+ U (5.8)

Where, r>YA = Interest rate on two-years and above time deposit

M2t = Broad money supply at time t
bo= Constant

b1 = Magnitude of Mz

U = Error term

The regression results are presented in table 5.21
Table 5.21
The Regression Results in Impact of Mzon

Two-Years and Above Time Deposit Interest Rate

Dependent Variable: In r2¥A

Study | EqQ"
Period | No. Constant | In Mat r R2 R2 | D-W F
474 -0.22
D
D
(@)}
—
.| 8 |SE| (106) | (0.96) |-0.63| 040 | 032 | 097 | 5.82
S
3
t | (4.45)* | (-2.38)**

o* Significant at 1% level
o** Significant at 5% level

The above regression estimations in table 5.21 show that broad money supply has
significant inverse impact on two-years and above time deposit interest rate. It means, 1
% increase in broad money supply leads to 0.22 % decrease in two-years and above
time deposit interest rate and vice versa. There is negative correlation between the two-
years and above time deposit interest rate and broad money supply. The R? suggests
that about 32% variations on r>Y” are explained by M. The t-statistics are significant at
1% and 5% level and the F-statistic indicates the overall significance of the model. The
DW-statistics shows that no decision can be made either autocorrelation exist or not
between the error terms. Hence, the estimated equation is not that efficient.

From the above estimated regression equations, it is clear that the equations with
M: definition of money supply are efficient and they explain the change in interest rates
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better than M2 definition of money supply. The impact of narrow money supply in
interest rates is stronger than the impact of broad money supply in interest rates. This is
for the reason that the M1 has relatively more exogenous characteristics than M». The
currency, a major part of My, is exogenously determined by the monetary authority but
the time deposit, the major part of broad money supply depends upon the endogenous
variables like income level, level of prices etc. and time deposits are increasing
irrespective of interest rates.

5.3.9 The Relative Effectiveness of Monetary and Fiscal Policies

The relative effectiveness of monetary and fiscal policies in influencing the
nominal income is tested here. Although our major part of the study is to know the
impact of money supply on interest rate, we have also attempt to know the effectiveness
of monetary and fiscal actions for income stabilization during our study period. For this
purpose, nominal national income (Y) is represented by GDP at current prices, as
dependent variable and narrow money supply and government expenditure as
explanatory variables. The narrow money supply is taken as monetary action whereas
government expenditure is taken as fiscal action. The following model expresses their
relationship.

InYi=ao+ a1 In Myt + a2 IN(GE): + U (5.9

Where, Y= Real GDP at time t
M1t = Narrow money supply at time t
(GE): = Government expenditure at time t
ao = Constant
a1 and a2 = Coefficients of Mitand (GE):
U = Error term

The various empirical results between the nominal income and the two
explanatory variables are presented in table 5.22

The empirical results as shown in the table 5.22 suggest that 1% change in M1 is
associated with 0.32% direct change in Y and 1% change in GE is associated with
0.02% inverse change in Y. For the whole study period, the monetary action is found
more effective than the fiscal action. The coefficient of My is significant but that of GE
is insignificant as prescribed by t-test. The negative and highly insignificant elasticity
of GE explains that the increase in government expenditure reduces the real GDP. This
is for the reason that the increase in government expenditure increases the market prices
but decreases the real purchasing power of the people which ultimately reduces the real
GDP. The goodness of fit of the regression equation is satisfactory. The F-value shows
the overall significance of the model. The DW-statistics suggest that there is no
autocorrelation between the error terms. The estimated regression equation is efficient,
someone may use the result for policy purpose. However, some other factors may have
to be considered in using the results.

The elasticity coefficients of the explanatory variables remain unchanged for both
sub-sample periods as prescribed by F (Chow)-test statistics, which tells us that the
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monetary policy is still more effective than fiscal policy for both sub-sample periods.
The coefficient of M1 and the coefficient of GE both have been increased during
liberalized economy. The coefficients of M1 are significant for both sub-sample periods
but the coefficients of GE are insignificant for controlled economy and significant for
liberalized economy. For the both periods, the regression equation is found to be overall
significance as prescribed by F-statistics. For the both periods, there is no
autocorrelation between the residuals.
Table 5.22
The Regression Results in Relative Effectiveness
of Monetary and Fiscal Policies in Nepal

Dependent Variable: In Y

Study | EQ"

Period | No. Constant | InMx | In(GE)} | R? | R? |D-W F
D
X 7.52 0.32 -0.02
Z 9 | SE| (0.79) (0.67) (0.70) | 0.99 | 0.99 | 1.94 |1312.38
2 t | (95.30)* | (476)* | (-0.32)
()}
P 7.58 0.34 -0.05
Z 10 | SE | (0.18) (0.14) (0.13) | 0.96 | 0.95 | 2.35 | 97.40
2 t | (41.96)* | (2.38)* | (-0.40)
D
X 6.91 0.54 0.26
Z 11 | SE | (0.16) (0.08) (0.09) | 0.99 | 0.99 | 3.01 | 538.58
2 t | (4364)* | (3.15)* | (2.95)*

The computed F (Chow) 314 = 2.43
e * Significant at 1% level,

From the above-mentioned results, we can say that monetary variable has
significant effect on income stabilization for the whole study period as well as the two
sub-sample periods but the fiscal variable has insignificant effect on income
stabilization for the whole study period and for the first sub-sample period, however it is
significant for the second sub-sample period. It means in Nepal, monetary policy is
more effective than fiscal policy for income stabilization in economy. However, the
fiscal policy also exhibits some positive effect in the economic liberalization.
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() CHAPTER®

SUMMARY, CONCLUSIONS AND
RECOMMENDATIONS

6.1 Summary

The first chapter of this dissertation contains introduction of the Nepalese
economy, its characteristics, the present situations of development and the role of
monetary and fiscal measures in Nepal. The statement of the problems, the objectives,
the hypothesis, the significance, the limitations and the chapter scheme of the study are
mentioned in brief.

In the second chapter, the previous research works done in the related field are
reviewed. The classical, neo-classical, Keynesian and monetarists view about money
supply and interest rates are presented and the empirical studies are reviewed briefly.
The books, articles and dissertations about money supply and interest rates in Nepalese
context as well as non-Nepalese context are studied. All the reviewed literatures showed
that no one has studied in the concerned title for the period 1980-1999 and no one has
observed the impact of money supply on interest rates in liberalized economic system in
Nepalese context.

In the third chapter, the research methodology of the study is mentioned. The
qualitative and quantative methods are given. The variables are identified as dependent
and explanatory, the models are specified and the relationship between the two and
more economic variables is described with the help of correlation coefficient and
regression equations. The t-statistics, F-statistics, the coefficient of determination (R?)
and adjusted coefficient of determination ( R?), Durbin-Watson (D-W) test, the F
(Chow)- test statistics, the range of the study period, the sources of data, methods of
data processing and the device for data calculation are mentioned.

In the fourth chapter, theoretical discussion in Nepalese context is given. In the
first part of this chapter, the money supply is discussed. The narrow and broad types of
money supply, their components, their growth rates, their trend of growth etc. are
observed. The money multiplier theory of money supply focuses about its main
determinants as reserve money (the monetary base or high-powered money) and the
money multiplier.

In the second part of fourth chapter, the interest rate structure in the organized
sector of the country is discussed. The four types of interest rates are identified in Nepal
as: the interest on government securities, the interest rate of Nepal Rastra Bank, the
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interest rate of commercial banks and the interest rate of financial institutions. The
interest spread is discussed. The NRB and controlled interest rates before 1989, the
NRB and liberalized interest rates after 1989, the directives of NRB to commercial
banks about interest rates, the formulation for spread rate calculation etc. are discussed.

In the third part of the fourth chapter, a brief glimpse about monetary and fiscal
policies in Nepal showed that NRB is responsible for the monetary change in the
country but the fiscal policy depends upon the decisions made by the government.

The analysis and findings of the research are tabulated and explained in the fifth
chapter. The six sources of reserve money are identified as net foreign assets, net credit
to government, credit to government enterprises, credit to commercial banks, credit to
private sector and net non-monetary liabilities. The former five play positive role but the
last one plays negative role for the growth of reserve money. Empirically it is found that
net foreign assets and net credit to government are the strong sources of high-powered
money. The high-powered money is the major determinant of both types of money
supply and it has direct positive impact on both types of money supply.

The determinants of money multiplier are identified as currency ratio, reserve
ratio, other deposit ratio and time deposit ratio. The required reserve ratio of
commercial banks and their required and excess reserves are found. The narrow money
multiplier is observed around unity while the broad money multiplier is observed
greater than two for the study period.

The interest rate structure that exists in the organized sector of Nepal is observed.
The lending interest rates of commercial banks and financial institutions are found to be
higher in comparison with the deposits rates. Therefore, the interest spread is found to
be high in Nepal and generally more than 5%.

The impact of both types of money supply on loans and deposit interest rates of
commercial banks is found to be significant. The both types of money supply have
shown inverse effect towards the commercial loaning out interest rate, industrial loaning
out interest rate, one-year time deposit interest rate and two-years and above time
deposit interest rate but the impact of narrow money supply on the interest rates is found
stronger than the impact of broad money supply. Generally, the models with M1
definition show their goodness of fit and the overall significance. In this case, the effect
of interest rate liberalization is also found to be positive.

The relative effectiveness of monetary and fiscal policies is observed and it is
found that for the growth of real GDP, monetary policy is more effective than fiscal
policy. However the model is found to be stable in the two sub sample periods, the
economic liberalization policy is found more effective.
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6.2 Conclusions
The following conclusions can be drawn from the empirical analysis of money
supply and interest rate structure in Nepal for the study period 1980-1999.

1) The historical behaviour of money supply in Nepal shows that the monetary
aggregates such as currency, demand deposits, time deposits, reserve money, narrow
money supply and broad money supply are increasing year by year. The significant
growth rate of monetary aggregates suggests that during the study period there is
rapid expansion in them. The structure of narrow and broad money supply shows
that currency is major component of narrow money supply and time deposits is
major component of broad money supply. The money supply in Nepal is not merely
a policy-determined phenomenon but the central bank, the commercial banks and
the public jointly determine it.

2) The main determinant of both types of money supply is the reserve money. If the
value of money multiplier is more or less stable, the monetary authority
exogenously controls the change in the reserve money. Since reserve money is a
policy determined variable the monetary authority could regulate the total volume of
money stock by means of its proper management. The increasing trend of net
foreign assets arise some difficulties to control reserve money in desired direction
because it acts as endogenous source of change in reserve money.

3) Among the various sources of reserve money the net foreign asset and the net credit
to government are the important ones. The movement in the balance of payment
(BOP) situations and the government's fiscal policy largely affects the sources of
reserve money, which indicates that the monetary authority does not have full
control over the reserve money. Therefore, the money supply should be controlled
with the help of money multiplier. The determinants of money multiplier are
currency ratio, reserve ratio, other deposit ratio and time deposit ratio. The currency
ratio and the reserve ratio are affected by real economic activities, seasonal factors,
interest rates, extension of bank branches, banking habits of the people etc. and
these factors have significant impact on money multiplier. So, these factors should
be regulated to take the money supply in proper direction.

4) The increasing trend of broad money multiplier suggests that the people prefer to
keep their money in the form of time deposits rather than demand deposits due to
the interest they gain in time deposits. The change in the money multiplier has a
minor impact on the change in money supply compared to the change in reserve
money. So to control the total volume of money supply in the economy, proper
management of reserve money is more important than manipulating on various
components of money multiplier.
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5) Due to the lack of investment opportunities, the commercial banks posses the
excess amount of reserves which is idle and can not earn interest. The people in
Nepal are risk averters and they do not want to take risk in using the commercial
banks' loan for investment. Therefore, the demand for loan is less than the supply of
loan in Nepal. Due to this reason, the commercial banks are suffered from excess
liquidity problem.

6) The interest rate structure prevailing in the organized sector of the economy in
Nepal for the study period shows that it is in increasing trend up to 1990 but in
irregular trend after 1990. The deposit interest rates of commercial banks are
decreasing while the lending rates are almost same. This shows that the interest
spread is very high. The directives issued by NRB in 1998 suggests that the interest
spread should not be more than 5% but in the study period it is found to be more
than 5%. Therefore, the interest spread must be lowered within the desired limit and
it IS necessary to promote investment rather than saving for the proper use of capital
funds.

7) The regression results in impact of the narrow money supply on interest rates
predict that the narrow money supply explains the significant change in the interest
rates efficiently and it may be used for policy purpose considering some other
factors also. Regarding the regression results in impact of the broad money supply
on interest rates, the broad money supply does not explain the significant change in
the interest rates efficiently because there may be autocorrelation problem.

8) The My definition of money supply explains the change in interest rates better than
M definition of money supply. The impact of narrow money supply in interest rates
is stronger than the impact of broad money supply in interest rates. This is for the
reason that the M1 has relatively more exogenous characteristics than M. The
currency, a major part of My, is exogenously determined by the monetary authority
but the time deposit, the major part of broad money supply depends upon the
endogenous variables like income level, level of prices etc. and time deposits are
increasing irrespective of interest rates.

9) The higher elasticity coefficient in the relationship between the growth of narrow
money supply and the real GDP compared to that between growth of government
expenditure and real GDP indicates that the monetary policy is more effective than
the fiscal policy for real income stabilization. Although the coefficients for the
narrow money supply and the government expenditure have not been changed
significantly before and after the economic liberalization as prescribed by stability
test (i.e. F- Chow test), it indicates that the coefficients of narrow money supply and
government expenditure have been increased during the liberalization period
suggesting that liberalized economy is more effective than controlled economy.
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6.3 Recommendations

The conclusions drawn from the empirical analysis of money supply and interest

rate structure in Nepal have suggested the following policy recommendations.

1)

2)

3)

4)

5)

From the empirical analysis, it is found that the reserve money is a dominant
determinant of money supply in Nepal. Therefore, its proper management is
immediate necessity for regulating the level of money supply in appropriate
direction. The net foreign asset, which is the main source of reserve money, in the
recent times, is significantly increasing. As the balance of payment situation in the
economy determines the volume of net foreign assets, the monetary authority
cannot control it. With the help of financial reforms, the other components of
reserve money may be regulated. Therefore, the interim objective of the monetary
policy should be towards keeping the exchange rate at a certain level for
maintaining healthy balance of payments position rather than controlling money

supply.

The control of money supply through the control of reserve money implies the
adoption of indirect monetary policy instruments such as open market operation,
the bank rate, price control etc. and they may not be useful in some cases. For
example, the bank rate may fail in the condition of excess liquidity with
commercial banks. Therefore, the direct monetary policy instruments such as cash
reserve ratio may work through its impact on money multiplier. Therefore, the
monetary authority should divert its attention towards the change in cash reserve
ratio in the desirable direction.

When the government utilizes the excessive overdraft loan from the NRB to
finance budget deficit, the monetary control can not be maintained in the proper
way and the internal and external stability of the economic condition of the country
is affected. If the government does not have to utilize net borrowings from the
banking sector, the government finance situation will not make an expansionary
impact on the monetary sector. Therefore, the government should develop the
ability to keep budget deficit under control for the effective implementation of
monetary policy.

The statistically significant impact of narrow money supply on interest rates
indicates that the narrow money supply rather than broad money supply may be
used as a potent tool for appropriate interest rate management. The positive and
proper interest rates are needed for the promotion of investment in the desired
sector of the economy.

As the lending interest rates found to be high in comparison to the deposit rates,
the whole interest rate structure of Nepal seems to be high in comparison to the
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6)

7)

8)

international level and the foreign investors suspect to invest their capital in Nepal.
Therefore, the attention should be taken for reducing the prevailing interest rate
gradually to the international level. To reduce the interest rates, the rate of inflation
has to be reduced and the exchange rate has to be kept stable. The price and
exchange rate stability can be attained only through macroeconomic stability. In
this regard, the monetary policy should play a supportive role.

Regarding the high interest spread, the commercial banks should undertake
measures such as organizational reforms, maximum utilization of resources,
increase in the non-cash reserve transactions and the depositors and the borrowers
must be treated uniformly and transparently to reduce the spread between interest
rates on loans and deposits. The commercial banks should stop cartelling in interest
rate determination and fair competition should be maintained between them.

The monetary as well as fiscal policies are necessary for the development of the
nation. One without another can not be completed. However, as suggested by the
regression results while testing their relative effectiveness, the government of
Nepal should take monetary policy rather than fiscal policy as an effective policy
action for the income stabilization in the economy.

In the context of liberal economic policy pursed by Nepal, the economic growth
rate should be sustainable. In order to make the economic growth rate sustainable,
the internal and external stability of economy requires to be maintained. Creating a
suitable situation in price and interest rate, the internal stability can be attained
whereas the external stability can be achieved by keeping foreign exchange rate at
a desired level. The long-term target of the monetary policy will be to attain
macro-economic stability and to channelize savings mobilized in the financial
sector towards productive sector. Therefore, for the monetary policy to reach this
target, it is essential to control the tendency of the government to take unlimited
overdraft loan from the central bank, to stop the government intervention and to

develop the central bank as an autonomous institution.
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APPENDIX A

Time Series Data Used in The Study (1980-1999)

Reserve Money and Its Components

(In Million Rs)
Currency Held By Deposits of

Year Private | Commercial | Private | Commercial Reserve

Sector Banks Sector Banks Money
1980 | 1799.30 109.40 253.30 306.60 2468.60
1981 | 2065.70 148.20 210.80 281.50 2706.20
1982 | 2436.70 180.80 225.00 533.10 3375.60
1983 | 2752.00 211.20 343.80 705.60 4012.60
1984 | 3273.40 280.90 325.10 744.70 4624.10
1985 | 3737.30 298.30 308.00 833.70 5177.30
1986 | 4842.90 391.60 394.70 958.10 6587.30

1987 | 5746.10 437.70 366.80 1049.40 7600.00

1988 | 6374.60 587.50 669.50 1364.30 8995.90

1989 | 7946.60 761.30 596.00 2032.90 11336.80

1990 | 9718.20 808.20 876.40 2522.00 13924.80

1991 [11654.50] 953.90 648.90 3528.70 16786.00

1992 |13639.70| 1147.00 937.10 3139.30 18863.10

1993 [16313.00| 1360.10 1301.60 5469.10 24443.80

1994 ]19659.70| 1859.40 1321.20 5565.40 28405.70

1995 |22493.90| 2037.60 1138.30 7016.50 32686.30

1996 |25046.40| 2446.40 1180.90 6716.30 35390.00

1997 |27333.70| 2837.30 1583.70 9272.60 41027.30

1998 |30893.20| 2889.70 1669.50 10543.10 45995.50

1999 134984.30| 3310.40 2168.40 11762.20 52225.30
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APPENDIX B

Time Series Data Used in The Study (1980-1999)

M1, M2 and Their Components

(In Million Rs)

Year C DD TD M1 M2

1980 1799.30 1031.10 2454.90 | 2830.40 | 5285.30
1981 2065.70 1142.10 2454.90 | 3207.80 | 5662.70
1982 2436.70 1174.80 2454.90 | 3611.50 | 6066.40
1983 2752.00 1596.90 2454.90 | 4348.90 | 6803.80
1984 3273.40 1658.10 2454.90 | 4931.50 | 7386.40
1985 3737.30 1742.70 2454.90 | 5480.00 | 7934.90
1986 4842.90 2186.40 2454.90 | 7029.30 | 9484.20
1987 5746.10 2374.10 2454.90 | 8120.20 [10575.10
1988 6374.60 3222.00 2454.90 | 9596.60 |12051.50
1989 7946.60 3828.80 2454.90 |11775.40]14230.30
1990 9718.20 4504.80 2454.90 |14223.00{16677.90
1991 11654.50 | 4629.10 2454.90 111656.50]14111.40
1992 13639.70 | 5818.00 2454.90 |19457.70(21912.60
1993 16313.00 | 7520.00 2454.90 |23833.00]26287.90
1994 19659.70 | 8850.70 2454.90 |28510.40(30965.30
1995 22493.90 | 10491.50 | 2454.90 |32985.40]35440.30
1996 25046.40 | 11451.60 | 2454.90 |36498.00|38952.90
1997 27333.70 | 11126.60 | 2454.90 |38460.30]40915.20
1998 30893.20 | 14270.60 | 2454.90 |45163.80|47618.70
1999 34984.30 | 16173.60 | 2454.90 |51157.90]53612.80
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APPENDIX C

Time Series Data Used in The Study (1980-1999)

Reserve Money and Its Determining Factors

(In Million Rs)

Year| NFA | NCG | CGE | CCB | CPS NNML RM

1980 | 1746.7 | 887.5 | 372.1 | 264.4 | 48.9 -851.0 2468.6
1981 1736.1 | 1009.5 | 398.7 | 468.1 | 58.8 -965.0 2706.2
1982 | 2390.9 | 1419.7 | 449.8 | 1378 | 61.9 -1084.5 | 3375.6
1983 | 1901.4 | 2928.6 | 489.1 | 74.0 64.3 -1444.8 | 4012.6
1984 | 1686.1 | 3545.8 | 576.4 | 152.1 | 9438 -1431.1 | 4624.1
1985| 1026.3 | 4473.8 | 708.0 | 388.0 | 159.3 | -1578.1 | 5177.3
1986 | 1485.1 | 5677.0 | 794.3 | 533.9 | 123.0 | -2026.0 | 6587.3
1987 | 1903.6 | 6385.5 | 8454 | 520.3 | 161.8 | -2216.6 | 7600.0
1988 | 4394.4 | 6303.7 | 879.1 | 357.4 | 367.5 | -3306.2 | 8995.9
1989 | 5280.5 | 8573.7 | 809.5 | 160.1 | 277.2 | -3764.2 |11336.8
1990 | 7231.6 |10357.8| 778.9 | 50.5 | 260.4 -4754.4 | 13924.8
1991 |13561.5| 9478.3 | 730.6 | 37.2 | 555.6 | -7577.2 |16786.0
1992 118337.5/ 9803.0 | 747.8 | 34.0 | 510.9 | -10570.1 | 18863.1
1993 |26383.7|13448.2| 559.9 | 47.8 | 514.2 | -16510.0 | 24443.8
1994 132103.914587.9| 495.3 | 29.2 | 539.3 | -19349.9 | 28405.7
1995 |32338.4| 1699.3 | 731.7 | 154 | 6339 | -2732.4 | 32686.3
1996 |31464.6(19983.3| 1149.3 | 364.6 | 939.9 | -18511.7 | 35390.0
1997 |34473.6|21483.3| 14955 | 6.5 | 1489.0 | -17920.5 | 41027.4
1998 146353.1|21472.4| 1621.8 | 55 |1186.2 | -24643.5 | 45995.5
1999 |52607.5{22259.1| 1650.9 | 5.5 | 1367.4 | -25665.1 | 52225.3
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APPENDIX D

Time Series Data Used in The Study (1980-1999)

Interest Rate Structure of Nepal
(Percent Per Annum

Types 1980 | 1981 | 1982 | 1983 | 1984 | 1985 | 1986 | 1987 | 1988|1989 1990
A. Government Securities
Treasury Bills - 5.00 | 5.00 | 5.00 | 5.00 | 5.00 | 5.00 | 5.00 |5.00|5.10|7.20
13.0-
National Sa.Cer. - - - - - - 13.00 - ]13.00|13.00| 15.5
3.0- | 3.0- | 3.0-
Development Bond 10.50 | 10.50]10.50(10.50/10.50|10.50| 10.50 |10.50|10.5|11.0|10.5
B. Nepal Rastra Bank
Refinance Rate 12.00|12.0015.00{15.00|15.00|15.00| 11.00 |11.00|11.00{11.00/11.00
NRB Bond Rate - - - - - - - - - - -
C. Commercial Banks
1.Deposits Rates
8.5- | 8.5- | 8.5- | 8.5-
Saving Deposit 8.50 | 850 | 850 | 850 | 850|850 | 850 |10.0100] 95|95
Time Deposit
3 Month 4.00 | 400 | 450 | 450 | 450 | 450 | 850 | 850 |8.50)8.50]8.50
8.75-| 9.0-
6 Month 9.50 | 9.50 | 9.50 | 8.75 |8.75 | 8.75| 8.75 |8.80|8.80| 9.0 |10.0
11.5-
1 Year 12.50 | 12.50|12.50|12.50 |12.50 |12.50 | 12.50 |12.50 |12.50{12.50| 12
13.5-|13.5-|12.5-
2 Year & above |[13.50]13.50)13.5013.75|13.75 | 13.75|13.5-14.0] 13.75| 14.0 | 14.0 |12.75
2. Lending Rates
11.0- 15.0-|15.0- |16.0-
Industry 14.00/14.00| 17.0 |16.50|16.50|16.50|15.0-18.0{15.50 | 16.0 | 18.0 | 18.0
10.0- | 10.0- | 10.0- | 15.0- | 15.0- | 15.0- | 15.0- |15.0-|15.0-|15.0-|15.0-
Agriculture 15.0 | 15.0 | 15.0 | 20.0 | 20.0 | 20.0 | 20.0 | 20.0 | 20.0|16.0|16.0
13.0- | 13.0- | 13.0- | 15.0- | 15.0- | 15.0- | 15.0- |15.0-|15.0-|15.0-|15.0-
Export Bills 14.0 | 140 | 140 | 16.0 | 16.0 | 16.0 | 16.0 | 16.0 |16.0|16.0|16.0
17.0- |17.0-|17.0-|17.0-|18.0-
commercial Loans 14.00/14.00(14.00|17.00{17.00{17.00] 210 |21.0]21.0(21.0[21.0
17.0-|17.0-|17.0- | 17.0- | 17.0- | 17.0-| 17.0- |17.0-|17.0-|17.0-|18.0-
over Draft 210210 21.0/21.0|21.0 [ 21.0] 21.0 |21.0]21.0]210]21.0
D.Financial Institution
ADB/N
13.0- 13.0-|13.0- 13.0-
To Cooperative - - - - - - 18.0 - 18.0 | 18.0 | 18.0
15.0- 15.0-|15.0- [15.0-
To Others - - - - - - 20.0 - 120.0/20.0[20.0
14.50-|14.50-{14.50-| 14.50 | 14.50| 1450 145 |14.5-|16.0-|16.0-|16.0-
NIDC 18.0 | 18.0 |18.0 |-18.0 |-18.0 |-18.0 | -18.0 |18.0 |18.0|18.0|18.0
Continued
o (-) Indicates Non- availability of Data
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APPENDIX D

Time Series Data Used in The Study (1980-1999)

Interest Rate Structure of Nepal

(Percent Per Annum)

Types 1991 | 1992 | 1993 1994 1995 1996 | 1997 | 1998 | 1999
A. Government Securities
Treasury Bills 8.80 | 9.70 | 10.40 | 6.20 8.50 12.80 | 5.60 2.40 3.30
12.5- | 12.5- | 125- | 12.0- 9.0- 9.0- 9.0- 9.0- 8.5-
National Sa.Cer. 155 | 155 15.5 15.5 15.5 15.5 155 | 13.25 | 13.25
3.0- 3.0- 3.0- 3.0- 3.0- 3.0- 3.0- 3.0- 3.0-
Development Bond 105 | 105 10.5 10.5 10.5 10.5 12.0 120 | 12.0
B. Nepal Rastra Bank
Refinance Rate 13.00 | 13.00 | 13.00 | 11.00 | 11.00 | 11.00 | 11.00 | 9.00 9.00
NRB Bond Rate - 9.60 | 11.20 | 6.20 8.20 12.80 - - -
C. Commercial Banks
1.Deposits Rates
8.5- 9.0- 9.0- 7.0- 7.0- 7.5- 7.0- 6.5- | 5.75-
Saving Deposit 9.0 10.0 10.0 7.5 8.0 8.0 8.0 8.5 8.0
Time Deposit
8.5- 8.5- 9.5- 5.0- 5.0- 6.75- | 6.75- | 5.0- 4.0-
3 Month 9.0 10.0 10.0 6.5 7.5 8.0 8.0 8.0 7.5
9.5- | 10.0- 6.0- 6.0- 7.25- | 7.75- | 6.0- 6.0-
6 Month 9.50 | 105 11.0 7.5 8.0 9.0 9.0 8.5 8.0
115-| 11.5- | 11.5- 8.5- 8.0- 9.5- 9.5- 9- 7.25-
1 Year 12 12.5 12.0 9.0 9.25 11.0 11.0 10.5 9.25
12.5- | 12.5- | 125- 8.0- 8.0- 7.25- | 7.25- | 7.25- | 7.25-
2 Year & above |12.75| 135 13.0 | 11.00 | 11.00 | 10.25 | 10.25 | 10.25 | 10.25
2. Lending Rates
16.0- | 16.0- | 16.0- | 13.0- 14.0- | 15.0- | 15.5- | 13.5- | 11.0-
Industry 18.0 21.0 21.0 17.0 18.0 175 175 17.0 17.0
15.0- | 16.0- | 16.0- | 13.0- 13.0- | 145- | 145- | 145- | 14.0-
Agriculture 16.0 | 20.0 19.0 15.0 15.5 16.0 16.0 15.5 15.5
15.0- | 16.0- | 15.0- 12.0- 12.0- 13.0- | 14.5- | 12.5- 7.5-
Export Bills 16.0 | 20.0 | -20.0 14.0 16.0 16.0 16.5 16.0 15.0
18.0- | 17.0- | 15.0- | 13.5- 12.0- | 145- | 145- | 13.5- | 11.0-
Commercial Loans 21.0 | 21.0 21.0 18.0 19.0 20.0 18.0 18.0 17.0
18.0- | 17.0- | 15.0- | 13.5- 12.0- | 145- | 145- | 145- | 10.0-
Over Draft 21.0 | 21.0 21.0 18.0 19.0 20.0 20.0 20.0 19.0
D.Financial Institution
ADB/N
13.0- | 16.0- | 14.0- | 14.0- 12.0- | 12.0- | 12.0- | 13.0- | 12.0-
To Cooperative 18.0 | 18.0 18.0 16.0 15.0 15.0 15.0 16.0 15.0
15.0- | 18.0- | 16.0- | 16.0- 14.0- | 14.0- | 14.0- | 15.0- | 14.0-
To Others 20.0 | 20.0 20.0 18.0 17.0 17.0 17.0 18.0 17.0
16.0- | 16.0- | 18.0- | 15.0- 15.0- | 15.0- | 15.5- | 15.5- | 15.5-
NIDC 18.0 | 18.0 19.0 16.0 16.0 16.0 18.0 18.0 18.0

¢ (-) Indicates Non- availability of Data
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APPENDIX E

Time Series Data Used in The Study (1980-1999)

(Log - Transformed)

Year | INRM | INNFA | INNCG | InCGE | InCCB | InCPS |InNNML
1980 | 7.8114 | 7.4655 | 6.7884 | 5.9192 | 5.5775 | 3.8898 | -6.7464
1981 | 7.9033 | 7.4594 | 6.9172 | 5.9882 | 6.1487 | 4.0741 | -6.8721
1982 | 8.1243 | 7.7794 | 7.2582 | 6.1088 | 4.9258 | 4.1255 | -6.9889
1983 | 8.2972 | 7.5503 | 7.9823 | 6.1926 | 4.3041 | 4.1636 | -7.2757
1984 | 8.4390 | 7.4302 | 8.1735 | 6.3568 | 5.0245 | 4.5518 | -7.2662
1985 | 8.5520 | 6.9337 | 8.4060 | 6.5624 | 5.9610 | 5.0708 | -7.3640
1986 | 8.7929 | 7.3032 | 8.6442 | 6.6775 | 6.2802 | 4.8122 | -7.6138
1987 | 8.9359 | 7.5515 | 8.7618 | 6.7398 | 6.2544 | 5.0864 | -7.7037
1988 | 9.1045 | 8.3881 | 8.7489 | 6.7789 | 5.8789 | 5.9067 | -8.1036
1989 | 9.3358 | 8.5718 | 9.0565 | 6.6964 | 5.0758 | 5.6247 | -8.2333
1990 | 9.5414 | 8.8862 | 9.2455 | 6.6579 | 3.9220 | 5.5622 | -8.4668
1991 | 9.7283 | 9.5150 | 9.1568 | 6.5939 | 3.6163 | 6.3200 | -8.9329
1992 | 9.8450 | 9.8167 | 9.1904 | 6.6171 | 3.5264 | 6.2362 | -9.2658
1993 [10.1041/10.1805| 9.5066 | 6.3278 | 3.8670 | 6.2426 | -9.7117
1994 |10.2543|10.3767| 9.5879 | 6.2052 | 3.3742 | 6.2903 | -9.8704
1995 |10.3947|10.3840| 7.4380 | 6.5954 | 2.7340 | 6.4519 | -7.9130
1996 |10.4742|10.3566| 9.9027 | 7.0469 | 5.8988 | 6.8458 | -9.8262
1997 |10.6220|10.4479| 9.9750 | 7.3102 | 1.8718 | 7.3059 | -9.7937
1998 [10.7363|10.7440| 9.9745 | 7.3913 | 1.7047 | 7.0785 | -10.1123
1999 |10.8633|10.8706| 10.0105 | 7.4091 | 1.7047 | 7.2207 | -10.1529
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APPENDIX F

Time Series Data Used in The Study (1980-1999)

(Log - Transformed)

Year InY InM; InM, InGE Inrct Inr'- InrtY Inr?YA
1980 9.8313 | 7.9482 | 8.5727 | 8.1521 | 2.6391 | 2.6391 | 2.5257 | 2.6027
1981 9.9099 | 8.0733 | 8.7495 | 8.3169 | 2.6391 | 2.6391 | 2.5257 | 2.6027
1982 9.9484 | 8.1919 | 8.9170 | 8.5870 | 2.7408 | 2.6391 | 2.5257 | 2.6027
1983 99183 | 8.3777 | 9.1294 | 8.8507 | 2.8332 | 2.8034 | 2.5257 | 2.6210
1984 10.0106 | 8.5034 | 9.2549 | 8.9143 | 2.8332 | 2.8034 | 2.5257 | 2.6210
1985 10.0703 | 8.6089 | 9.4171 | 9.0354 | 2.8332 | 2.8034 | 2.5257 | 2.6210
1986 10.1200 | 8.8578 | 9.6263 | 9.1898 | 2.9444 | 2.8034 | 2.5257 | 2.6210
1987 10.1336 | 9.0021 | 9.7699 | 9.3512 | 2.7517 | 2.7408 | 2.5257 | 2.6210
1988 10.2015 | 9.1692 | 9.9722 | 9.5543 | 2.9444 | 2.7408 | 2.5257 | 2.6210
1989 10.2544 | 9.3738 | 10.1889 | 9.7984 | 2.9444 | 2.8034 | 2.5257 | 2.6210
1990 10.3024 | 9.5626 | 10.3594 | 9.8868 | 2.9704 | 2.8332 | 2.4639 | 2.5353
1991 10.3648 | 9.6979 | 10.5377 | 10.0669 | 2.9704 | 2.8332 | 2.4639 | 2.5353
1992 10.4100 | 9.8760 | 10.7292 | 10.1818 | 2.9704 | 2.9178 | 2.4849 | 2.5649
1993 10.4423 | 10.0788 | 10.9737 | 10.3384 | 2.8904 | 2.9175| 2.4639 | 2.5455
1994 10.5184 | 10.2580 | 10.9984 | 10.4222 | 2.7568 | 2.7081 | 2.1691 | 2.1691
1995 10.5467 | 10.4038 | 10.3020 | 10.5729 | 2.7408 | 2.7726 | 2.1552 | 2.1691
1996 10.6021 | 10.5050 | 11.4366 | 10.7481 | 2.8478 | 2.7881 | 2.3273 | 2.1401
1997 10.6487 | 10.5574 | 11.5495 | 10.8341 | 2.7881 | 2.8034 | 2.3273 | 2.1401
1998 10.6755 | 10.7181 | 11.7477 | 10.9352 | 2.7246 | 2.7246 | 2.2773 | 2.1401
1999 10.7089 | 10.8427 | 11.9375 | 11.0516 | 2.6391 | 2.6391 | 2.1102 | 2.1401
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