CHAPTER-3
MOREY FINANCE AND SAVINGS - INVESTMENT IN INDLA.

It is no denying the fact that the financial sector matters for the process of economic
development. In fact, this is the sector where a large parts of an economy's savings are
intermediated towards productive investment purposes. Since the rate of capital gccumulation
is a fundamental determinant of long-term growth, the efficiency of financial sector (where the

allocation of savings to investment project occurs) is potentially important for the long-term

performance of an economy.

- The analysis of this chapter attempts to test the following hypotheses regarding the
impact of monetary deepening, financial deepening and intermediation processes on saving
and investment flows in the Indian economy. It involves the theoretical and empirical analysis
of savings in response to financial growth, the complementarity between money and capital,
effect of negative real rate of interest on economic growth or existence and impact of financial

repression and allocational efficiency of investment.

3.1 HYPOTHESES :

1. Real money balances are akin to other productive factors such as labour and capital

and therefore, should be included as a productive factor in the aggregate production
function. Increase in the absorption and use of real balances results in an efficient
organisation of the production and market system; as a resullt labour and capital are

retired form the function of exchange and are available for use in the production

process itself.

In essence, real balances have a marginal productivity which is positive and which
decreases as the intensity of their use increases. The extent of their substitution for
other productive factors depends, as in case of other inputs, upon their marginal
productivity and the opportunity cost of holding them. However, the holding, by the
public, of balance defined as M/P (where M is the nominal money stock and P, the
general price level) can not be increased by increasing M, which is by and large, a

policy variable. The demand for real balance is completely endogenous; irrespective of
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the level of M, the public can - and usually does - adjust its holdings of real balances

by changing P.

The development of the financial structure leads to specialization in the functions of
saving and investment and thereby, to channelization of investible resources from less
productive investment opportunities (in which the surplus units would be compelled to
’ invest in the absence of a financial system) to more productive investment

opportunities. This would increase the marginal productivity of the aggregate capital
stock.

Financial development would result in increase in the saving propensity in
econpmically backward societies. This thesis is based on the premise that savers are
not always the best investors; further, they are not always ready to make their savings
directly available to the investors because of the difference in their risk aversion,
desired maturity pattern, etc. Thus in a society without a financial system, the savers
would have no incentive to save more than they can efficiently invest and the investors
would not be able to save enough to self finance all their desired incestments. The
surplus units would therefore tend to over-consume and investors would be forced to
under invest. The development of an efficient financial system would encourage and
help the savers to save to their desired level by offering to them a wide range of
financial instruments to match their risk, return and liquidity preferences with those of
the investors. Further, by the sheer size of their portfolio, the financial institutions can

pool the risk and minimize the spread between the lending and deposit rates, thereby

making saving more attactive.

The orthodoxy of the fifties and sixties was that interest should be kept low to
stimulate investment. Rising world inflation in the late sixties and seventies focused
intention on the detrimental effect of the negative interest rate on the allocation of the
resources, the distribution of resources and mobilization of the savings, As a result,
policy recommendation is that lending and deposit rates should be positive in real

terms and Intermediation spread should provide an adequate return to the financial

institution. °

The rate of physical capital accumulation has always been accorded a major role as a

source of economic grdwth. Regarding the determinants of physical capital formation,
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two approaches can be identified, the first is the “financial structurralist” view which
maintains that a widespread network of financial institutions and a diversified array of
financial instruments will have a beneficial effect on saving investment processes and
hence, on growth. The other is the ‘financial repressionist’ view which considers low
real interest retes, caused by arbitrarily set ceilings on nominal interest rates and high
and variable inflation rates, as being the major impediments to financial deepening,
capital formation and growth. According to Mckinnon, in a self-financed economy
where indivisibilities in investment are important, real cash balance serve as a ‘conduit
for capital formation. The basic idea is that in such an economy, accumulation of real
cash balances must precede accumulation of physical capital. But since the demand for
real cash balance is postulated to be positively and significantly related to the real rate
of return on such balances, it immediately follows that capital formation is a positive

function of this rate of return and this is the ‘complementarity hypothesis’ of
Mckinnon.

The Neo-Liberal school emphasize that increased degree of financial intermediation
will make allocation of resourcs more efficient. This will require an examination of the
allocative implications of financial intermediation. One approach would be to estimate rates of

return ot capital in different sectors and then try to ascertain the extent to which these

differencs can be ascribed to financial intermediation.

An alternative approach would be to use the marginal capital output ratio as a proxy
for resource allocation efficiency and statistically, it should be regressed on variables

reflecting financial intermediation and repression.

3.2 Money and Growth : Neo-Classical Approach

The identification of the role of money in economic growth has recently ‘originated in
the economic theory. Partly because of the difficulties in building a conceptual framework
that can find money its proper place in economic processes and partly because of the
assumptions that have become the basis for the conventional value theory, this problem was

largely ignored by economists till the early 1960s.
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As Clower” pointed out recently, most of the theoretical structure in economics today
stands on the conventional value theory which “is essentially a device for the logical analysis
of ‘virtual trades’ in a world where individual economic activities are costlessly coordinated
by a Central Market Authority. It has nothing to say whatever about the timing or frequency of
market transaction, about search, bargaining, information and other trading costs, or about
countless other commonplace features of the real world trading processes”. Consequently,
even though the importance of money as a mechanism of payments was recognized right from

Marshall and Fisher its role in the real economic processes was disguised under the veil of

"neutrality of money" in the short and long run.

Only recently with the rise of new Monetarism the long run implications of money
and its contributions to growth received a fresh consideration from economists. Though it was
Bailey78 who first recognized the importance of money in production, a systematic treatment
to the impact of the introduction of money in a barter economy on the long run behaviour of

per capita output, capital intensity, and wage rate was undertaken only after the pioneering
attempts of Tobin”.

The neo-classical approach to the role of money in growth is based on the treatment of
real money as being the wealth of society and not as the debt of the monetary system, and the
emphasis on the importance of money in reducing costs of transactions. Because money is
universally accepted medium of exchange, both consumers and producers find it convenient

- to keep a certain amount of money on hand. This "convenience yield" of money makes it a
Y

producer as well as a consumer good.

Clower™ argued that tﬁe difference that existed between a barter and a monetized
economy was one of kind and not of degree. The Walrasian general equilibrium theory could
not capture the fundamental distinction between a barter and a monetized economy because it
treated money jﬁst as an (n+1)m commodity not materially different from any of the other n

commodities. Hicks®' emphasized this point by arguing that the Walrasian framework could

7 R. Clower, "Is there an Optimal Money Supply?", in Frontiers of Quantitative Economics, Vol. ],
Intrilligator (ed.), Amsterdam, North Holland Publishing Co., 1974

Martin Bailey, National Income and the Price Level : A Study in Macro Theory, New York, McGraw Hill,
1962, pp. 59-60

James Tobin, "Money and Economic Growth", Econometrica, 33, 1965, p.671

R. Clower, "A Reconsideration of the Micro Functions of Monetary Theory”, Western Economic Journal,
V1, (1967), pp. 1-9.

J.R. Hicks, Critical Essays on Monetary Theory, London, Oxford University Press, 1972, pp. 6-9
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generate a general equilibrium in a barter economy which ac'cording to the criteria of the
conventional value {heory is as efficient as an equilibrium attained by a monetized economy.
But this point is quite inconsistent since barter is a very inefficient organization where goods
have to change many hands "not in order that they should be transferred from the original
supplier to the ultimate demanded, but because they were needed to serve as intermediary
commodities(Hicks, 197282)". This, according to Hicks, is the big flaw in the conventional
value theory. The Walrasian Theory implicitly assumes that no cost (efforts and sacrifice) is
involved. in transactions this, though a fair simplification for many purpose is hopelessly
misleading when our subject is money. Even the simplest exchanges incur some cost. A well

organized market is more efficient than a badly organized market only because the cost of

making transactions in the former is lower.

Once transaction costs are allowed for, the incentive to evolve a system that minimizes
these costs becomes obvious. Standardization of one commodity that can be transferred at the
least cost as an intermediary commodity is the most rudimentary form of this system and
resembles a primitive monetary system. As markets expand and more economic units start
producing for exchange, systems like the clearing house and banks come into existence.
Though the operations are not without cost, the overall savings in the total cost of effecting the

necessary trade makes these institutions profitable to society.

The basis of the neo-classical'appmach to the role of money in growth is this basic
function of money as a payment mechanism and a "temporary abode of purchasing power
(Milton Friedman (1969%%)". It treats real money as the wealth to the society and an increase
in it as its income. Though it does not have a direct role to play in production nor imparts any
utility to a consumer in a "Robinson Crusoe" world, this is not true in a complex economic
system where exchange is at least as important an activity as production or consumption. In
such a world, money makes life easier for producers and consumers by breaking the barriers of
space and time, making possible the emergence and better organization of markets for

commodities and factors and most importantly by giving to its holders access to organized

markets where they can transact at much lower costs.

52 1bid

8 Milton Frexdman "Optimum Quantity of Money", Friedman (ed.), Optimum Quantity of Money and Other
Essays, Chapter 1, Chicago, Aldine Publishing Co., 1969.)
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As an efficient payments’ mechanism, money saves efforts of search and bargain,
gathering information about the exchange possibilities, and bringing about ‘a double
coincidence of wanté that its holder will be forced to make in its absence. This makes it
possible to view money as producer good or a factor of production. It effects savings in
labour and capital that will have to be spent in organizing production and exchange in the
absence of money. So like labour and capital, money has a mafginal productivity at the

aggregate level which is positive and decreases as the intensity of the use of money increase.

These characteristics also make money a consumer good. It generates a stream of
utility to its holders which can also be seen as the "convenience yield" of the holdings of real
balances which usually consists of security and certainty associated with the use of money as
an abode of purchasing power and ready and inexpensive access to organized markets made
possible by the (quuidity of money balances, etc. Thus additions to the holdings of real
money generate marginal utility which is positive and decreases as the stock of real balances
increases. Notable among those who made this po{nt before are saving. (Thomas R. 1971)84

Brunner and Meltzer (1971)%, Hu‘schlexfer (1970)*, Neihans (1971)87, Fiege and Parkin
(197DH%, et

3.3 Role of Money in "Lagging Economies" - Shaw-McKinnon Approach

A less rigorous and less elegant but more illuminating and realistic approach to the
role of money in economic development has recently been developed by Edward Shaw
(1973)* and Ronald McKinnon (1973)°. Their approach is.primarily designed to analyse the
role .of money and finance in "lagging economies", whxch stand in clear contrast to the
neo-ciassmal regime. Whereas in the neo-classical world, output, capital, and labour are

homogenous, there is a continuous equilibrium in all markets, an absence of risk and

* Thomas R. Saving, "Transaction Costs and Demand for Money", American Economic Review, LXI, 61,
1971, p. 407.

Karl Brunner and Allen I’vleltzer;, "The Uses of Money : Money in a Theory of Excharige", American
Ecohomic Review, LX], 3, 1971, p. 784.)

J. Hirschleifer, Investment, Interest and Capital, New York, etc., Parentice-Hall Inc., 1970.
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%7 Jurg Neihans, "Money and Barter in General Equilibrium with Transactions Costs”, American Economic
Review, LXI, 6, 1971, p. 773.

% E.L. Fiege and M. Parkin, "The Optimal Quantity of Money, Bonds, Commeodity Inventory and Capital”,
American Economic Review, LX1, 3, 1971, p.335.

Edward Shaw, Op.cit., p.48.
Ronald McKinnon, Op.cit., p.48
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uncertainty, and a perfect foresight into the future, a lagging economy is characterized by
fragmented capital and labour markets, a spectrum of prices prevailing in all markets,
presence of risk and uncertainty and imperfect foresight, a continuous, imperfect adjustment of
expectéd prices and rates of return to unpredictable changes in prices and yields, high cost of
information and the subsequent widespread ignorance about markets, and lack of mobility.

Diffusion of technology is low and expensive. Investment opportunities are not homogenous

and riskless in lagging economies.

In such an imperfect world, the role of money and finance is entirely different. Real
money is not counted here as social wealth nor increase in real money as social income. There
is a difference between savers and investors, and money and finance are not costless as factor
inputs. The Shaw-McKinnon approach specifies a production function where mor.ley does not
appear as a factor but as an industry which uses some labour and capital and a technology,
and the output of this industry is an intermediate input into all other industries. "Balances of
real money both extend the boundaries of markets and release labour and physical capital in

the search and bargain process and from the "abodes of purchasing power".

Because this approach treats money as the debt of the monetary system and net as
social wealth, the negative substitution effect between money and capital is ruled out. Instead
there is a dual income effect of growth in real money. A negative income effect arises from
the use of labour and capital by the money industry. On the other hand, there is a positive
income effect that consists of the contribution of growth in real balances to the average and
marginal products of factors producing income. "Growth in the stock of real money extends
the production possibilities within any constellation of related markets, and it makes feasible,

the extension of market boundaries (Edward Shaw, 1973)91"

kS

The function of the monetary sector and the non- monetary financial institutions sector
is to attract the savings of the surplus sector by issuing their own debt including money on
the one hand and apply these savings to their accumulated physical capital and to the
accumulation of deficit sectors in exchange for their primary securities. Thus the desired
savings are in part demand for increases in real balances and other financial assets and
desired investment is supply in part of increase in primary securities. The monetary system

and other financial institutions satisfy both these desires by intermediation for which they |

** Edward Shaw, Op.cit., p.48
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earn a share in total gross income depending upon their loan rate 'r' and their holdings of
primary securities of the deficit sector. On the other hand, they incur costs on labour and
other inputs and pay interest to the money héldcrs at real rate 'd'. The difference between 'r'
and 'd’ measures the unit cost of maintaining the payments mechanism and intermediation,
reward for risk taking to the shareholders of the monetary system, and monopoly power.
Reducing this gap is the objective of the monetary policy but reducing it to zero is not

possible in a lagging economy as in this economy monatization and intermediation are not
costless and risk-free.

- The Shaw-McKinnon approach suggests that social welfare will unambiguously be
higher in a monetized economy than in a barter economy because it does not recognize the
_ substitution effect of increase in real balances. Increase in real balances yield a positive social

utility at margin which decreases as the stock of real balances relative to wealth increase.

Again, there is a much mere rational base for the theory of demand for money in the
lagging economy of Shaw-McKinnon than in a neo-classical world. In fact there is no reason
why anybody would demand money in a neo-classical world where output is putty and wealth

is riskless to hold and costless to move, and hence the marginal product of real balances is

zero for all levels of real balances.

The situation is quite different in a lagging economy where only money is acceptable
as a medium of exchange at a uniform price in the unit of account. The basis for demand for
money in such an economy is its usefulness in clearing the "payments matrix", when presence
of risk and uncertainty are granted, the chances of default by a spending unit decreases as the
holdings of real balances increase because of the latter's liquidity. The risk of default can be
reduced in other ways, but in most situations they are more expensive than keeping real
balances in one's portfolio. These services of money in reducing the risk of. default also
diminish as the stock of real money increases relative to wealth. As a substitute for physical

investment and other forms of investment, saving in the form of real balances is less risky,

less costly, and more liquid (J. Tobin, 1958)92.

The real yicld on the holdings of real balances, (utd-p) consist of an implicit yicld 'u’

which refers to the above mentioned services of money as a payments mechanism and abode

*2 J. Tobin, "Liquidity PReference as Behaviour Towards Risk”, Review of Economic Studies, XXV, 3, 1958.
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of purchasing power and an explicit yield that has two parts a real deposits rate 'd’, if any,
paid on real balances, and the '-p', the rate of deflation of price level. Any policy that reduces
this composite rate of return reduces the demand for money, obstructs the working of the
monetary system as payments mechanism and a conduct of saving and forces the economy to
revert back to barter and fragmented markets. It necessitates greater diversion of real

resources, like labour and capital to affect necessary trade and clear the payments matrix and
so output is adversely affected.

Thus the Shaw-McKinnon approach suggests clearly that increases in real balances
have a definite positive effect on social welfare and income as long as a lagging economy

does not fully acquire the characteristics of a neo-classical economy.
3.4 Real Money Balances as a Factor of Production : Some Econometric Evidence for India

The theoretical aspects of the role of money in economic growth and development
showed that both ihe neo-classical and the Shaw-McKinnon approaches grant the existence of
a positive income effect of increase in real balances in output and welfare because of the
increase in exchange efficiency and the resultant saving of labour and capital resources made
possible by money. To this extent money can be considered as a factor of production and has

its rightful place in the‘aggregate production function (M. Friedman, 1969 H.G. Johnson,
1966 D. Levhari & D. Patinkin, 1968°).

This proposition is all the more attractive because only this aspect of monetary growth

theory is amenable to some empirical tests, Little empirical work whatsoever on any aspects of
monetary growth theory exists.

This section has reported the results of a similar exercise we conducted using the time
series data for India between 1951-52 to 1992-93 and also the sub-periods. We have also
estimated a simple Cobb—Douglés production function which in log terms looks like :

Y=A.L*.K".M’.u
logY=logA+alogL+blogK+dlogM+u

** Milton Friedman, "Optimum Quantity of Theory," Friedman (ed.), Optimum Quantity of Money and Other
Essays, Chicago, Aldine Publishing Co., 1969.

* H.G. Johnson, "The Neo-Classical One Sector Growth Model : A Geometrical Exposition and Extension to
a Monetized Economy", Economica, XXX1II, 1966, p.116.

°% D. Levhari and D. Patinkin, "Role of Money in a Simple Growth Model", American Economic Review,
LVIl, 4, 1968, p.713.
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Where Y, L and K are Real Net Domesfic Product, total labour input and total capital
stock, M denotes stock of real balances. Two definitions of real balances are used. M, refers

to currency and demand deposits + other deposits and M; refers to currency, demiand deposits
and time deposits.

Data on indices of Y, L, and K are obtained from Dholakia’s and also National
Accounts, Statistics study on "Sources of Economic Growth in India, "and that on M, and M;

are obtained from RBI Bulletins, Nominal money stock has been deflated by the wholesale

price index to obtain stock of real balances.

The estimates of the coefficients, t ratios, R? and Rz, Durbin Watson Statistic and the
returns to scale parameters are reported in Tables. The table also shows the marginal product
of money MPM for two definitions obtained at sample means of real absolute NDP and real
balances. The table shows that all the regressions have excellent fits in general explaining
more than 98 percent of variations in real NDP. The introduction of money in all the three
definitions increases the explanatory power of the equations as shown by the values of R? and
especie“dly R* which is one factor that justifies the introduction of real balance in production.

* Real balances, however defined, enter production function extremely significantly as shown

“by their ratios. The coefficient of M; is the largest.

1t becomes readil,y noticeable that in India, real balances affect the coefficients of both
labour and capital significantly. Both M| and M;, when introduced in the production function,
have the labour saving and capital saving bias and thus release part of labour and capital
which could be need for further production. There are increasing returns to scale with labour
and capital and also with M, for the whole period but decreasing returns to scale with Ms;
However for the sub-periods, In all regression, there are increasing returns to scale; The
returns to scale parameter decreases after the introduction of M; and M; mainly because of
the reduction in the size of capital and labour elasticity of returns to scale are explained by
labour in the regression without real balances, 98 percent with labour and M, and 99 percent
" with labour and M,. Real Balances mainly dispute the services of labour and capital both. For
the sﬁb-periods, however, Real Balances seem to replace services of ‘ labour; They have a
labour saving bias. During high rates of inflation, money as a payments mechanism becomes
expensive, so firms substitute either labour or capital for money. More frequent wage

payments, for instance, may increase the accounting work so that more skilled labour has to
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be employed. Whether labour or capital is replaced by the increasing use of money.iwill

depend upon the relative factor endorsements position and factor productivity and costs.

Another factor worthy of attention is the change in D.W.S. Durbin Watson statistics
after the introduction of real balances. The very low value of D.W.S. shows that there is a first
order positive serial correlation present in the regression without real balances. However, all
the regression with real balances as an additional variable have no autocorrelation at all if the
main cause of serial correlation is the omission of some relevant variable, then tt;e absence of
autocorrelation in the regression with real balances strengthens the case for including real
balances in the production function. The marginal product of real balances with M, and M; for
the whole period are 1.57 and 0.98 respectively; For the sub-period 1951-52 to 1970-71,
marginal product for M, is 0.67 and that for M; is 0.65; For the more recent period 1970-71
to 1991-92, they have fallen to 0.36 and 0.37 respectively. This is consistent with the fact that

as the intensity of use of real balances increases, the marginal product will go on declining.

For agricultural GDP, M, and M; are not found to be statistically significant; instead,
credit to agriculture is found to be significant. On the other hand, for industry M, and M; are
found to be statistically significant along with credit to industry variable. ‘
Cobb - Douglas Production F .

Period 1951-52 to 1990 - 91
{1} \

Log Y =f (logK, logL) Y = GDP at Constant Prices
Y =-4.6 +0.27(K) + 1.53 K = Capital Stock

L = Labour Force
Log Y =-4.6 +0.27 logK + 1.53logL.

(-4.0)(6.1) (6.1)
R?= 90

R?= 89

{2}

Logy = f (logK , logL. , logM,/P)

Logy = -.38 +.59logL + .01logK + .72logM,/P Rz= 97
R

i
o
N

-48) 3.5  (32)  (9.3)
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{3}
LogY = f(logL,logK,logM,/P)
LogY = 1.9 + .26logL + .0llogK + .50logM,/P

(22) (1.46) (2.6) (10.3)

R*= 97
RY= 97

{4}
LogY = f(logL,logK, logCredit)
LogY = 2.7 + .25logL + .0llogK + .23logCredit

(4.8) 228) (60)  (17.7)

R*= 99
R*= 98

{5}
LogYagri = f(logL"* , logk®)
LogYagri =-11.4 + 4logL" + 2.810gKA

(-54) (55)  (1.3)

{6}
LogYagri = f(logLA , logMI1/P , logKA)
LogYagri =-11.3 + .43logL* + 0.4logM1/P + 2.8logk*

(-5.3) (-.57) (.20) (5.3)
R2
R2

o

98
98
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{7}
Log Yagri= f(iogLA , logM3/P, 1ogKA)
=-11.8 + .14logL" - .16logM3/p + 3.36logK"

(5.5) (0.18) (-.8) 4.7

{8}
LogYagri = ’f(logLA , logCredit A logKA)
= 7.4+ 30logL” + .11logCredit * + 2.1logK"

(-3.2) (45) 3.09) 4.7

{9}

LogY' = f(logk', logL")
= 2.4+ 1.4logK' - .02logL’
(-5.6) (26.5)  (-26)

R*= 95
R*= 95

{10}
LogY' = fllogk', logL', logM1P)
=-3.1 +.76logK" - .01logL' + 1.55logM1/P

(-8.7) (5.7 (-.27) ¢.h

97
97

it

R2
R2
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{11}
LogY' = f(logK", logL', logM3/P)
=-1.18 +.50logK" - .01logL' + 1.25logM3/P

(-42) @45 (-18) (8.8)

LogYI = f(logCredit', logL' , logK")
=2.6 + 1.25logCredit’ + .10logL' - .81logK’

_(3 4) (1.1) 2.1) (-2.5)

R? = 98
R? =97

Period 1951-52 to 1970-71 (Sub-Peridd)
{1}
Log Y = {(logK , logL)

=.0.5 +.002logK + 2.14log L.

(-8.1) (.06) (13.1)

R? = .94
R? =93

{2}
Logy = f(logK , logL., logM,/P)
=.5.1 + 1.75logL + 0.1logK + .30logM1/P

(-5.2) (714) (.30) 2.1

95
94

o

Rz
R2
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{3}
LogY = f(logL,logK,logM,/P)
=-3.46 + 1.42logL + .005logK + .31logM,/P

2.7 6.1 (:23) (2.8)

R*= 96
R*= 95

{4}
LogY = f(logL, logK, logCredit)
= 1.3 + .5logL - .003logK + .24logCredit

(7 (1.3)  (-16)  (44)

i 4

R2=.97
 R*=.96
{5}
LogYagri = f(logLA , IogKA)

=-5.8 +-2.3logL" + 4.7l0gk"
-7) (-55)  (1.67)

R?= 9]
RI= 90

{6}

LogYagri = flogL" , logM1/P , logK®)

=-4.6 - 4.3logL” - 1.5logM1/P + 7.5logK"

L 2.0 -7.1) (5.2)

121



{7}
Log Yagri = f(logL”*, logM3/P , logKA)
=-21.3 + 1.9logL? - 1.3logM3/P + 4.00gK”

-5.1) (1.0) (-8.0) 3.1

R%= 98
R*= 98

{8}
LogYagri = f(logL" , logCredit Al logK™)
= 23.6 + 9.0logL* + .22logCredit * - 4.210gK*

(-3.4) (2.4) @.5) (-1.5)

R%=.96
R*= 95

{9}
LogY' = f(logK', logU)
=26+ .8910gKl - .1310ng

(21) (13.3)  (-44)

R*= 96
1= 95

~
i

{10}
LogY' = f(logK', logL', logM1P)
= 1.6+ 1.1logK' - 0.25logL' - 0.69logM1/P

(1.2) (10.1)  (-0.88)  (-1.96)

R*= 96
R%= .96
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{11}

LogY' = f(logK', logL', logM3/P)

=1.80 + 1.30logK' - 0.37logL’ - 0.93logM3/P

(1.5) (8.0)  (-13) (2.6

Log¥' = f(logCredit', logL', logKh

= 1.87 + 0.50logCredit' - 0.80logL' + .09logK'

(2.8) (6.9) (-0.5)  (.75)
R’ =.99
R* = 98

o

Sub-period 1971-1993

{1}

Log Y = f(logK , logL)
=-3.2+.16logK + 1.3log L
(-2.5) (.89) _ (3.26)

R2
R2

o

97

97

{2}

Logy = f(logL, logM,/P, logK)

=-1.8 + 1.0logL + .17logM1/P + 0.20logK

(-12) 2.2) 17 (LD

R2
RZ

I

98
97
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{3}
LogY = f(logL,logM,/P,logK)
=-1.7 + 1.2logL + .2logM,/P + .23logK

-12) @7 1.6 (0.12)

R’= 98
R*=97

4
LogY = f(logL, logK, logCredit)
= 5.6 + .97logL - 1.5logK + .62logCredit

(1.8) (2.63) (26) (3.0

R*= 98
R*= 98

{5}
LogYagri = f(logL” , logK™)
=-10.0 + -.01logL* + 2.9logk”

(13) (04 . (3.7

{6}

LogYagri = f(logLA , logM1/P, logKA)

=.11.4 + 1.1logL" + .69logM1/P + 1.8logK"

-1.7) (6) @.5) @.1)
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{7}
Log Yagri = f(logL" , logM3/P , logk®)
=-5.5 - .05logL™ + .47logM3/P + 1.89logK"”

-74) (-024) (1.7) (1.9)

{8)

LogYagri = f(logL”* , logK* , logCredit %)

= 14.37 - 3.6logL" + 1.6logK™ + .41logCredit *

(1.22) (-1.5) (1.8) 2.4)

il

.96
5

R*=.9
Ri=9

il

{9}
LogY’ = f(logk', iogL')
=-3.8 +1.7logK' - .04logL!
(-6.3) 6.9 (-3)

R%=.96
R*= 95

{10}
LogY' = f(logk', logL', logM1P)
=-3.8 + 1.7logk" - 0.3logL' - 0.7logM1/P

(-6.2) (5.0) | (-0.24) (-.14)

R = 96
R= 95
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{11}
LogY' = f(logk', logL', logM3/P)
=24+ 1.2logK' - 0.08logL' + 0.74logM3/P

(33) (3.0)  (-62) (2.5

R?=.97
R?= 96

{12}
LogY' = f(logCredit' , logL', logK")
= 1.48 + 1.40logCredit' - 0.20logL’ - .42logK’

2.2) (8.5) (-2.8)  (-1.5)

R? =99
R2=99
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Table3.1: Estimates of parameters of Cobb-Douglass production function with real

Balances as an additional factor :

Indian Economy (Period 1950-51 to 1991-92)

Log Y,=Log A + o Log L+ 8 Log K, + d Log M, + y,

¢)) @) M, (3) M3
Log A 4.6 -0.38 1.9
(-4.0) (-0.48) '
o 1.53 0.59 0.26
t - value 6.1) (3.5) (1.46)
B 0.27 0.011 0.011
t - value 6.1 (3.2) (2.6)
d 0.72 0.50
t-value - (9.3) (10.3)
a+B+d 1.80 1.32 0.77
R? 0.90 0.97 0.97
R? 0.89 0.96 0.97
D.W.S. 1.48 2.55 2:38
Y/M = Marginal 1.57 0.98
'Product of money
| M, =228
M, = 2.54

Y =4.98
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Table3.2: Estimates of parameters of Cobb-Douglass production function with real: _
Balances as an additional factor : ;

Indian Economy (Period 1950-51 to 1970-71)

Log Y,=Log A+ o Log L+ B Log K, + d Log M, + u,

1) (2) M, (3) M3
Log A -6.5 -5.1 -3.46
(-8.1) (-5.2) - (-2.7)
o 2.14 1.75 1.42
t - value (13.1) (7.4) (5.1
B 0.10 0.11 0.14
t-value (1.8) (20 (2.03)
d 0.30 031
t - value 2. (2.8)
a+B+d 2.24 2.16 1.87
R? 0.94 0.96 0.97
© R? 0.93 0.95 0.96
D.W.S. 1.62 2.01 2.11
Y/M = Marginal 0.67 0.65
Product of money
M, =2.13
M, =2.28
Y =4.80
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Table 3.3 :

Estimates of parameters of Cobb-Douglass production function with real

Balances as an additional factor :

Indian Economy (Period 1971-72 to 1992-93)

Log Y,=Log A+ o Log L, + 8 Log K,+d Log M, + u,

1) )M, 3)M;

Log A 3.2 -1.8 -1.7
o 1.3 1.0 1.2

t - value (3.26) (22) Q.7
B 0.16 0.20 0.23
t - value (0.89) (1.8) (1.9)
d 0.17 0.20
t - value (1.9) 2.0)
a+B+d 1.46 1.37 1.63
R? 0.96 0.98 0.98
R? 0.95 0.97 0.97
D.W.S. 1.71 1.92 188
Y/M = Marginal 0.36 0.37

Product of money

Ml = 241
M2=2.76
Y =5.11
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Table3.4 :

Log Y,=Log A+ o LogL,+ B Log K,+d Log M, + u,

Agriculture

Estimates of parameters of Cobb-Douglass production function with real
Balances as an additional factor :

Indian Economy (Period 1950-51 to 1991-92)

0] @) M, (3) M, (4) Credit
Log A -11.4 113 -11.8 7.4
o 0.40 0.43 0.14 - 0.30
t - value (0.55) 0.57) (0.18) (0.45)
B 2.8 2.8 3.36 2.1

t - value - (1.3) (5.3) %)) 4.7
d 0.40 -0.16

t - value (0.20) (-0.8)

e 0.11
t - value (3.0)
a+B+d 3.20 3.63 3.34 2.51
R? 0.98 0.98 0.98 0.98
R? 0.98 0.98 0.98 0.98
D.W.S. 1.61 1.73 1.8 19
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Table3.5: Estimates of parameters of Cobb-Douglass production function with real
Balances as an additional factor :

Indian Economy (Period 1950-51 to 1991-92)

Industry

Log Y;=Log A+ a Log L+ B Log K, + d Log M, + u,

) @M, . (3) M, (4) Credit
Log A ‘ 24 -3.1 -1.18 2.6
o 0.08 -0.01 -0.01 0.10
t - value (0.26) (-0.27) (-1.8) 2.1
B8 1.4 0.76 0.50 -0.81
t - value (26.5) (5.7) (4.5) (-2.5)
d 1.55 1.25

t - value ¢.1) (8.8)

e 1.25
t - value (7.1
a+B+d 1.48

R 0.95 0.97 098 0.98
R’ 0.95 0.97 0.98 0.97
D.W.S. 1.32 1.49 1.77 2.01

3.5 Theoretical Framework

The analysis of Gurley and Shaw emphasizes mainly the increase in the allocative
efficiency of the saving investment process brought about by efficient financial
intermediation. This analysis understates the importance of money and finance in the
development of under-developed countries where money and capital markets are fragmented
and highly imperfect, economic opportunities are not properly perceived, cost of information
is high, the consequence of alternative economic actions are difficult to predict, and the risk of
uncertainty attached to the gains and losses of these consequences high. In brief, the economic
system lacks the fluidity and organization conducive to the strengthening of the growth forces

(Charles Wolf, 1964)96. In these economies, transactions are mainly of barter type, a large

% Charles Wolf, Jr., "Institutions and Economic Development,” in R. Richardson and B. Okum (Ed.), Studies in
Economic Development, New York, (Holt, Rinehart, and Winston, 1964), p.358.
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portion of the savings occurs in physical : forms, the economic policies are predominated by

policies repressing money and finance (E.S. Shaw, 1973)97.

Efficient monectary and financial intermediation will increase the saving propensity of
the people. This can be demonstrated by exploring the transition of a primitive barter economy

to a monetized economy and then to an economy with a full-fledged monetary and financial
system.

3.6 Savings in a Barter Economy

A barter economy is characterized by imperfections in all markets. In fact, it is difficult
to imagine a market in the real sense in a barter economy because a commonly accepted
medium of exchange is a precondition for a market. Our model barter economy has some
surplus units having an income exceeding the expenditure, some deficit units with expenditure
exceeding the income, and some units with balanced budgets. Surplus units are obviously
responsible for society's savings. Deficit units expenditure is mainly investments. Since there
are no intermediaries who can collect the savings of surplus units and fund deficit units, the

only possibility that can be allowed is direct lending and self-financed investments.

Because of imperfections in the economic system of such an economy, the cost of
acquiring information about profitable investment opportunities is high. Lack of infrastructure
increases the possibility of failures of industrial ventures. Geographical barriers and inefficient
communication systems make it difficult to perceive economic opportunities. This makes

direct investment by most of the surplus units virtually impossible.

For similar reasons, direct lending to the investors who have perceived a profitable

investment opportunity will also be difficult.

Since in this society, the risk of failure of a venture arises primarily from
environmental conditions, competent investors can do little to avoid this risk. Most surplus
units will consume more in the present than they otherwise would because they will at margin
compare the incremental value attached to extra consumption with their objective expectations
of the rate of return which will be very low because of the low probability attached to a given

rate of return. Thus, surplus units in a barter economy will tend to overconsume. Another

*7 R.S.Shaw, Financial Deepening in Economic Development, Chicago, (Oxford University Press, 1973), pp.
88-112.
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consequence is that earning a flow of income in future by foregoing present consumption will

not be a predominant motive for savings. Thus people will hold savings at a level jusi enough

to guard them against contingencies.

Physical assets will constitute the major savings in a barter economy. Physical assets
do not earn a rate of return when they are to be used as conduit for wealth and not as a means

to further production which is what will happen in the absence of a better conduit to store
wealth.

Retaining purchasing power as physical assets causes inconvenience of two types. The
first, physical inconvenience, emerges from the fact that, for lack of alternatives, land,
buildings, inventories, and other inappropriate physical assets have to be used as conduit of
saving. Physical assets in most cases are voluminous and have to be guarded against
depreciation and damage, e.g., foodgrains and land. Precious metals and some other assets
may not be suffering from any of these inconveniences but all of them, in term, are subject to
economic incomenience in that the nominal value of these assets is not fixed nor predictable
because it is determined by external economic conditions. Economic inconvenience of these
asscts occurs also because they are less liquid, not having a fixed or a predictable nominal
value, less easily divisible, less movable, and less easily salable. Selling and buying these
assets involve the cost of exchange, of creating a double coincidence of want for the asset.

Most of these assets, like land, inventories, and buildings are immovable. Hence for these

assets the market is geographically limited.

The economic and physical inconveniences of holding savings as physical assets and
the cost involved in using physical assets as a conduit of saving become another major reason

why people in this economy will keep their savings at the minimum necessary level.

3.7 Impact of Introduction of Money on Saving

When money is introduced in such a primitive barter economy, two fundamental
changes occur. First, an organized commodity market emerges from the availability of a
universally acceptable medium of exchange. The risk of failures of industrial ventures
decreases since geographical barriers to the growth of markets are removed. Self-financed
investment and direct lending will be effective competitors to present consumption at the

margin so that the first reason for holding savings at the minimum level is done away with.
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Second, money is an ideal or at least a far superior conduit of savings than physical
assets. It is the simplest form of a financial assets. It serves both as a medium of exchange and
a store of value. It is an indircct financial assct issucd by the monctary authority to the public.
Holding of money by an individual spending unit represents his abstinence from equivalent
consﬁmption -- an unused claim on the consumption or capital resources of the.society -~ as
long as he holds that money. Money is the most liquid of all the assets-since its value is fixed
in nominal terms. But, money is not a timebound claim, i.e., the holder of money balances has
an option to liquidate his money assets and use his claim to acquire consumption goods or
investment goods whenever he pleases. So when people hold money balances, the equivalent
amount of resources at the disposal of the monetary authority and the banking system are, in
theory, not supposed to be available for investment in physical capital accumulation which is
why no interest is paid on money holdings. However, in real life, since not all money-holders
are expected to liquidate their monetary claims at the same time, the monetary authority and
the banking system can invest a part of the real resources of the public at their disposal in

physical capital formation and earn a monopoly profit on it.

Though money does not earn a rate of interest, it is a distinctly superior conduit of
saving than physical assets. Consequently its introduction in this economy enables the units
using physical assets as a conduit of saving to hold their savings in money so that physical

wealth will be released for further production which forms the famous Gurley-Shaw and Hugh-
Patrick hypotheses.

But this is not all. When money is introduced into this economy, it will have the same
impact on the individual utility functions of the surplus units as the introduction of a strikingly
new product in the market. Consumers will acquire the new product partly by reducing their
purchases of other commodities in their consumption basket and partly by reducing their
savings. This happens primarily because the new choice set available to the consumer replaces
his old schedule of preferences with a new one which results in a greater consumption and
lower saving from the same budget. In exactly the same fashion, the introduction of money
results in a totally new schedule of preferences that generates a higher level of total savings as
money and physical assets at each income level. This happens because the availability of
money removes constraints that led to the conventional attitude to hold savings at the

minimum level since saving now is easy and without cost and riskless. Thus, the artificial
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distortion in their preferred time pattern of consumption imposed by the non-existence of an

appropriate conduit is removed.

In unstable economies with rising prices obviously this advantage of money is lost. In
these economies, savings held as money balances erode at a rate of equal to the rate of
inflation since the nominal value of money is fixed. On the other hand, physical assets
appreciate in value and so earn to their owners, windfall gains. This sets 2 monetized economy
in its way back to barter since money does not remain a safe conduit-to store wealth. The
policy of inflation is thus a typical case of repressed finance since it. encourages
demonetization and makes it profitable to hold savings as physical assets because savings in
money bear a physical cost equal to the rate of depreciation in the value of money and an
opportunity cost equal to the rate of appreciation in the value of capital assets less the cost of

saving in physical forms. The reverse is the case if there is a deflation in general price level.

Our hypothesis can be more clearly stated for an individual consumer. We first assume
a barter economy in which the consumer having a one-period utility function allocates his

income Y on C; of present consumption and C,; of consumption next year or saving. We

distinguish between two cases :
1. First we assume the absence of the lending borrowing possibility.
2. Second we allow for the possibility of direct lending by surplus units to deficit units.

CASE - I : When in a barter economy, the possibility of direct lending is ruled out, the
consumer has the only alternative of holding his savings as physical assets. As we observed,
when physical assets are used as just coﬁduits for wealth and not for production, they earn a
zero rate of return. The individual consumer, however, has\ to bear a positive cost of

maintaining the asset. We denote the average carrying cost of the asset of unit value per year

as K so that the net rate of return on his savings is -K.

Holding of money gives the consumer a control over the generalized purchasing power
so that it becomes attractive as a consumer and an investment good. So when money is

introduced in such an economy, two effects can be isolated.

If we assume that the marginal utility of money at its zero consumption level is higher
than the equilibrium values of the marginal utilities of present and future consumption in the

barter economy, then the consumer will increase his holdings of money till the utility at
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margin from money, present consumption, and future éonsumption is equal. This means that
in the new equilibrium in the money economy, the consumer will allocatse a smaller part of
his income among present and future consumption to hold money. The introduction of money
will reduce present consumption and increase his savings which will now be held only as

money. This is the consumption replacing effect of the introduction of money.

Since money bears a zero rate of return as compared to physical assets that bear a
negative rate of return, the budget constraint of the consumer will expand and he will save a
greater proportion of this income. This is the investment effect of the introduction of money.

The following simple diagram explains these two effects.

In this diagram, present consumption C, is measured on the vertical axis and the
consumption in the next period C, on the horizontal axis. The line denoted by r = -K; is the
budget line of the consumer with a slope equal to 1/1-K,. Indifference curve 1°;,- showing his

preferred temporal consumption pattern along with the budget constraint gives C, of saving.

When money is introduced, first the budget constraint of the consumer expands to =0
with a unitary slope. The possibility of avoiding the cost K of carrying the physical asset in
which savings are held- will induce consumer his saving from C'| to Cz,. This, however,
accounts for only the investment effect. The availability of money will shift the consumer
utility function so that for a given value of his income and rate of return on his savings, his
consumption expenditure will decline. This is shown by the Indifference curve I', which a
member of the family of new indifference curves. Because of this the savings will increase

further to C3,. This is because of the consumption replacing effect.

CASE-1I: Here we take account of the possibility of lending and borrowing even in a barter
economy. If the net rate of return on direct lending ry = 0, then direct lending becomes an
attractive investment opportunity as compared to direct investment in a physical asset with the
net rate of return equal to - K. In this case the investment effect of the introduction of money

will be zero but the consumption replacing effect will still lead to higher saving.

The introduction of money in this case does not affect the budget line since the rate of return
on direct lending or investment in money is zero. Because of the consumption replacing effect,
savings will increase from Cl, to Cz,. The consumer will hold all his savings in money

because though the opportunity cost of holding money is zero it is a far better conduit than
physical assets.
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DIAGRAM - 2
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There should be some rate of return r* < 0, for which the consumer will reduce his
sévings in the monetized world C21 to his savings level in the barter economy, i.e., c! ;- This
rate of return -r* denotes the cost that the consumer would be ready to bear for the use of
money as a conduit. This means that the consumer would at the margin equate imputed yield
to the services of money as a conduit to the marginal opportunity cost of holding money in
terms of the rate of return on direct lending. So long as ry is less than -*, the consumer will
keep investing some of his savings in monéy. But if r; > r*, then the consumer will lend all his
savings and will not hold money at all. In real life individuals retain some of their savings as

money. One may guess that the imputed value to the services of money must be quite high at
the margin.

3.8 Non-Monetary Financial Assets and Saving

As a conduit of saving, non-monetary financial assets are as efficient as money except
that they are less liquid. But, on the other hand, their introduction in a monetized economy
brings forth another fundamental change. So far, surplus units could invest their.surplus only
in self-financed investment or lend it to someone who had the ability and willingness to invest.
But, this means that over a period of time, the surplus units will accumulate illiquid bonds and
their liquidity position will become a constraint on their direct lending. When non-monetary
financial intermediaries emerge, the situation changes in a fundamental way. These
intermediaries are "processing plants whose function is to turn primary securities into indirect
securities for the portfolios of ultimate lender™". They can charge lower rates of interest to
borrqwers and pay higher deposit rates to savers and still profit by the transformation process
by exploiting "¢conomies of scale in lending and borrowing." On the lending side, the
intermediaries can invest and manage investments in ﬁrimary securities at unit cost far below
the experience of most individual lenders. "The sheer size of their portfolio makes possible a
significant reduction in risks through diversification. They can schedule maturities so that
chances of liquidity crisis are minimized ... On the borrowing side, the intermediary with a
large number of depositors can normally rely on a predictable schedule of claims for

repayment and so can get along with a portfolio that is relatively illiquidgg".

*® Gurley and Shaw, (1973) : Op.cit.
*? Ibid.
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Hence financial intermediarics can pay higher interest rates to holders of their financial
assets than the latter can usually earn from direct investment or direct lending. This has an
additional positive cffect on the savings ratio since it further expands the opportunity sct of the
surplus units. Thus, financial intermediation not only increases the allocative efficiency of the

saving-investment process but can raise the saving propensity.

We have shown that an efficient monetary and financial structure may, for more than
one reason, lead to higher savings ratio in a developing economy. But, this is just a once and
for all kind of an effect, i.e., increase in the real money balances and variety of other financial
assets to cater to the varied preferences of the people will have an effect only till 'such surplus
units in the society achieve their optimal portfolio of money, other financial assets, and
physical assets. Once this position is reached, a further growth in monetary and financial

structure will not have any additional effect on the saving ratio.

3.9 Financial Repression and financial intermediation

The impact of financial intermediation and interest rate ceilings on credit can be
demonstrated geometrically. In the diagrams in diagram:3 the horizontal axis mcasures the
quantity of borrowing or lending per unit of time (X), and the vertical axis measures the cost
of borrowing (r) and the return for lending (i). The economy's demand for credit is depicted in
the first diagram by the downward-sloping curve labeled d. Its negative slope reflects, in part,
the increasing quantity (per unit of time) of profitable investment as the cost of borrowing
declines. The upward-sloping curve labeled S depicts the economy's supply of credit, ‘the
amount of saving offered to others either directly or through intermediaries such as banks. Its
positive slope reflects, in part, the increasing share of total saving provided for financial assets

as their return rises relative to the retumn on real assets or investment abroad. If there were no

transaction costs or interest rate regulations, the market-determined rate of interest would be

r=1, and the amount of credit per period would be X.

It is costly, however, for ’lcnders to locate credit worthy borrowers. In the center
diagram, the amount lenders must charge borrowers to cover that cost is reflected in the curve
Sd. The vertical distance between this curve and the supply of funds curve (S) is the amount of
these transaction costs (including the cost of covering the expected defaults). If lenders had to
find borrowers on their own, they would be willing to supply Xd in the expectation of earning

(after deducting expected costs) id. For that amount of credit, borrowers would be paying rd.
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DIAGRAM - 3 Fmancial intermediation and interest rate ceiiings

r,i

141



Transaction costs introduce a wedge between the cost to borrowers and the return to lenders,
which reduces the amount lent. Banks or other intermediaries exist, in part, because they are
able to reduce the transaction costs of borrowing and lending. This is reflected in the curve Sb.
The wedge between the cost to borrowers and the return to lenders is now the bank's spread.
Assuming that bank spreads are less than the costs of direct lending, the amount Ien§ increases
from Xd to Xb, the return to lenders increases from id to ib, and the cost to borrowers falls
from rd to rb. The better banks are at reducing transaction costs, the greater these effects.

Reducing taxes on banking (such as unremunerated reserve requirements, which are a part of
these costs) has the same effect.

The third diagram shows the effect of an interest rate ceiling (the horizontal line at ic).
If the ceiling is applied to deposit rates, it will reduce the amount lent (to Xc) and raise the
cost to borrowers (to rc). If the ceiling applies instead to lending rates, banks will set deposit
rates at ic, deducting transaction costs. The amount deposited (and lent, when abstracting from"

reserve requifements) will be Xc. The excess demand for credit (Xo - Xc') cannot be satisfied,

and lenders will ration the available supply.

More Recently, Dornbusch R. & Reynoso A. (May, 1989) have summarized the major
issues and themes regarding the role of financial factors in economic development.
Accordingly, Financial factors play a central role in economic development. But quite
different factors have been isolated in Asia and in Latin America. In Asia, the analysis centers
on the role of unrepressed financial markets in mobilizing saving and allocating investment. In
Latin America, the central question is the role of inflationary finance, the scope for deficits to
enhance growth, and, increasingly, the feedback from high and unstable inflation to poor
economic performance. The two approaches can be contrasted and it can be concludes that the
strong claims for the benefits of financial liberalization are not supported by evidence. But it

can be noted that the scope for inflationary finance is small and the risks are larger than

commonly accepted.

Growth in per capita income derives from two ingredients: accumulation of physical
capital and more efficient use of resources. The efficiency of resource use is supported by the
application of superior techniques, but also importantly by policies and institutions. Financial

factors in economic development potentially exert and influence through both channels: they
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affect the availability of savings but they also affect the intermediation of these savings to the

highest return investment opportunities.

Financial factors are important only when financial instability becomes a dominant
force in the economy. In this respect, financial factors operate much in the same way as the
foreign trade regime: unless it is very distorted indeed, it does not make much difference to the
level of per capita GDP. But while there is no significant gain in economic performance
between a situation of stable real interest rates of -1 or +2 percent, the financial regime can
become a dominant determinant of performance when it deteriorates significantly. Argentina,

for example, is sliding back as the economy is becoming increasingly dominated by inflation

and deficit finance, and the same is true in Peru.

When hyperinflation takes over and foreign exchange crises disrupt the price system,
and shorten the economic horizon to a week or a month, normal economic development is
suspended. Moreover, capital flight puts savings outside the home economy. Attention should
focus on these extreme cases and explore deeper the thresholds at which financial factors
become significant or even dominant, and the particular channels through which this occurs.
This argument leads to a discussion of the limits of deficit finance, the risks of and
overexposure to external debt service, and the differential flexibility of countries in adjusting
rapidly and smoothly to a change in financial resources. Superior growth performance, in this

perspective, may be more a reflection of adaptability than financial deepening.

3.9 The Financial Repression Paradigm

Financial rcprcssioﬁ as an impediment to economic development is a central paradigm.
If growth takes investment, then three conditions must be met: firms (and/or the government)
must be willing to invest; savings must be available: and these savings must be channeled to
those who plan to invest and face the most attractive investment opportunities. The financial
structure and institutions can support or disrupt this process. A répressed system, especially in
conjunction with high and unstable inflation, is said to interfere in a number of ways with
development: saving vehicles are underdeveloped and/or the return on saving is negative and
unstable; financial intermediaries who collect saving do not allocate these savings efficiently
among competing uses; and firms are discouraged frpm investing because poor financial

policies reduce the returns or make them excessively unstable.
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3.10 Theoretical Underpinnings

In response to higher yield on bank deposits, has not-been shown. Incresed positive
Real Deposit Rates Raise the Saving Rate. The offsetting income and substitution effect of
increased interest rates imply that the net impact on saving must be ambiguous. It is
su;pris’ing, therefope, to find so strong a belief in the ability of higher interest rates to mobilize
saving. Evidence from the United States and other industrialized countries suppor.ts skepticism
in that virtually no study has demonstrated a discernible net effect. In the case of developing

countries, the lack of data and their very poor quality make it much harder to establish the
facts. |

In some case studies, major stabilization programs do, however, appear to affect the
saving rate. There are some ready explanations. First, during financial crisis, saving is
channeled into foreign assets via misin;'oicing ot; trade. Accordingly, in these cases national
account data easily underestimate true saving. Second, stabilization is associated with fiscal
reform that directly raisés the national saving rate. Third, durable purchases are recorded as

consumption. Following stabilization, a sharp reduction in durable purchases has the

appearance of a dramatic increase in saving.

Financial Deepening and Growth are Positively Related. The correlation of growth and

financial gieepenihg is feasible.

Higher real deposit interest rates raise savings and hence the equilibrium rate of
investment.

'An  additional channel suggested by Ronald McKinnon (1973) involves
complementarity of money and capital: because investment projects are lumpy, investors must
é.ccumulate their investment balances in the form of deposits until the required principal is
reached. The more attractive the return on deposits, the more willing investors are to engage in
the accumulation process. It is difficult to see that this view is very different from one that

looks straight-forward at the effect of real interest rates on saving.

Increased Real Deposit Rates Promote Growth. Once again, the immediate channel is
that higher real interest rates raise domesti¢ saving and hence increase the available supply of

. resources for investment. But there are two additional channels that can be considered. The
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first deals with external resources. The removal of ceilings allows the domestic financial

system to draw in resources that would not otherwise be available.

The second link to growth comes through the quality of investment. It is commonly

argued that a repressed financial system allocates saying inefficiently. Rationing leads to

financing of below average quality investments.

Investment, Inflation and Growth. The impact of increased real interest rates on the
efficiency of investment has been tested by relating the incremental capital output ratio to real

deposit rates. Even though these relations frequently have been established, it is not clear what
they reflect.

It appears that the empirical support for the growth effects of a liberalized financial

system is episodic. There seems to be much stronger support for a different proposition: deficit

finance is a hazardous means for promoting growth.

High and unstable inflation rates discriminate against the holding of financial assets
when these are not linked to inflation. When nominal interest rates are kept relatively low, the
real interest rate fluctuates with the rate of inflation, and is difficult to anticipate if inflation
varies a great deal. The effect of inflation upon demand deposits in particular-inasmuch as
they do not bear interest-is similar to a tax levied by the state. Overall, therefore, financial
repression reduces the demand for financial assets and leads to fewer savings being mobilized,
so that the banking system has rates on financial assets provide grounds for eithet transferring
savings abroad, or else raising present consumption to the detriment of savings. In addition,
self-financed investment with a relatively low yield is encouraged, so that an efficient division

of labour between deficit and surplus units is thereby prevented.

The effectively low real rates of interest on loans increases the aversion to bear risk
and the liquidity preference on the part of institutional portfolio managers. This leads to loans
on the organized market only being offered to a small group of privileged companies, i.c.
absolutely solvent debtors, whose reputation is well-known, whose securities are considered to
be relatively free of risk, and who have good connections with the political decision-makers.
These privileged groups include public enterprises, private export/import firms and established
companies in the processing industry. Other groups-like, for instance, pioneer iﬁdustries and

small firms-are forced to satisfy their credit requirements on the informal money and credit
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markets, where the relatively high risk of non-repayment is reflected in the high rates of
interest. Rationing of credit, as a consequence of interest rates that are artificially kept low,
tends to lead to discrimination against sectors that are not yet established. These comprise
above all small compailies and farms, as well as pioneer firms, so that one cannot always

assume that bank loans flow to the most productive companies, or, indeed, that it is the most

efficient producer who asks for loans.
3.11 Financial Deepening and Savings propensity

The financial development of the country is expected to influence the economic
growth of the country and in term, is likely to stimulate the countries financial developments
in a number of different ways. Financial development involves a change in the financial
structure of the country brought about through the growth and a change in the character of the
existing financial institution and the emergence of new financial institutions, creation of new
types of financial instruments and an increase in the total stock of financial assets relative to
the stock of tangible assets and the gross domestic product of the economy. The process is
expected, according to the elementary theory of finance, to raise equilibrium saving and
investment relative to the economy's income as saving need not be restricted to holding of
tangible assets which may involve higher transactions and storage costs and investment need
not be restricted to firm's accumulated savings (Intermediation effects). The equilibrium rates
of saving and investment as also the ratio of the economy's tangible assets and wealth to its
income are expected to increase with financial development as new financial instruments
develop with characteristics which better match the preferences of economic agents -about
maturity, liquidity, risk, ctc. and as the control and administration of wealth can be separated
from the ownership of it and surplus funds with surplus units in the economy can be made
available for some period of time to those who expect to use them more efficiently in the

administration of tangible or financial assets than the owners of the surplus funds (the asset

transmutation effects).

By now it is clear that an efficient monetary and financial structure may, for more then
one reason, lead to higher savings ratio in a developing economy. But, this is just a once and
for all kind of an effect, i.e., Increase in the real money balances and variety of other financial
assets to cater to the varied preferences of the people will have an effect only till such surplus

units in the society achieve their optimal portfolio of money, other financial assets, and
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physical assets. Once this position is reached, a further growth in monetary and financial

structure will not have any additional effect on the saving ratio.

3.12 Econometric Evidence on savings performance in India

. We have used relatively simple methodology to test our hypothesis that financial
deepening leads to higher savings ratio. We have regressed the household savings as a
proportion of GDP at constant prices on four indicators of financial development, viz, FIR,
NIR, IR and FR for the whole period of 1951-52 to 1992-93 as well as for sub-periods of
1951-52 to 1971-72 and 1972-73 to 1992-93. The results are summarized in Table : 3.6. All
the indicators are found to be statistically significant in explaining variations in savings ratio.
Considering the criteria of overall goodness of it (Rz), finance Ratio (FR) is found to explain
the variations to the extent of 70%. It is interesting to note that FR has bpen found to be
statistically significant in all the three periods; other ratios where found to be significant in the
whole period and in the first sub-period. During 1972-73-1992-93, FIR, NIR, IR are found to
be statistically insignificant. This result also imply that household saving ratio has a
statistically significant and stable relationship with finance ratio over the sample period.
Further more, the value of (R) has not been found to be very high and therefore, it indicates
the necessity of including some other relevant variables in the regression equation. Following
this, we have experimented with real deposit rate, per capita real income as well as the ratio of
issue of financial sector we have also examined the statistical significance of wealth to GDP

ratio (Proxied by total stock of tangible and financial assets to GDP). The results are

summarized in estimated equations.

It can be seen that all the four indicators together are regressed, they explain 80%
variation in rate (r) has not been found to be statistically significant in effecting the saving
ratio in the whole period as well as in the sub-periods. This empirical evidence indicates the
real rate of interest has no impact on savings in this connection it can be argued that in a
country like India where large portion of national income and consumption as slightly above
subsistence Ievel,fleaving very little scope of adjustments in savings in response to changes in
real rate of interest. This may be due to thé fact that interest income constitutes only about 8% |
of total income and more then half of it goes to public sector banking and financial
institutions. Besides, about 40% of household savings is made for tax exemptions purposes

and thus inelastic to real interest rate variation. In addition to this, interest rate changes induce
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the household to reshuffle the assets in their portfolio. For example, between 1980-81 and
1989-90 bank deposits and life insurance fund declined by 5 percentage ;Soints and 2

percentage points by more then 2 to 3 percentage points in their relative importance in total
household saving.

Table 3.7 (Instrument-wise household financial savings). Besides, cash holding is
treated as a luxury in India and thus it is not sensitive to interest rate changes. For the same

reason, Bank deposits, the major component of household saving, shows low interest
elastiéity.

However, bank deposits indicate switch over from short term' maturity to long-term
maturity when deposits rates are raisea. Black income in Indian economy has also increased
over the ~period and the rate or return inv black market is high. Thus, a part-of saving is
diverted in co\minodiﬁés, land, real estate and othé;r real, goods. When household savings
regressed against real rate, FIR and per capita income, both Real rate and FIR found to
statistically insignificant and FIR has a negative coefficient. However, per capita income is

. found to be highly -significant in fact this regression explains 73% variation of household
savings.

Alongwith examining the impéct of ﬁnancialr intermediation on savings, we have also
attempted to empirically ~assess the complementarity hypothesis. As mentioned earlier
Mckinnon work emphasizes the fragmented economic condition that generally pertained to
countries which are at the bottom of the development ladder. These include generally small
size of firms, thc general lack of finance, cxtcrnz;l to the firm and lumpiness of investment.
Here, money plays an important role in improving the quality and increasing quantity of
physical investment. Since a substantial personal equity is required whenever investment is
undertaking. Therefore, average cash holding are positiv-ely related to the propensity to invest
(save) under the formal constraint that all investments are self financed. We test for

complementarity in the demand for money function for India over the period 1951-52 to
1992-93.
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The demand for money function estimated is

(M/R),=m((S/Y),, Yy, Py, (M/P)ry)

and the savings function is

S/Y)=8(M/P),, 1, YD

From the estimated equations, for the whole period or for the sub-period, the results
don't wholly support complementarity hypoth;sis. Though, the sign of coefficient of
household savings is in conformity with theory, it is not statistically significant for the demand
for money function. However, the per capita real balances are found to be statistically
significant in the savings function. In the sub-period also similar results are observed. In the
period 1972-73 to 1992-93 both the variables (HS/GDP and per capita real balances) are found
to be statistically insignificant in their respective regression equation. Alternatively this
hypothesis can also be tested by regressing investment on real deposit rate. This is because in
the initial stage of development the investment is limited to the low level of savings due to the
absence of financial intermediation. Therefore, since savings are positive function of real
deposit rate, investment will also have to be positive function of réal rate. However from
equation, for the whole peridd as well as the sub period the coefficient on the real interest rate
are not only formed to be statistically insignificant. But contrary to the expectation they have
negative sign. Thus, the evidence furnished is not consistent with complementarity hypothesis.
This résult has the implication that financial liberalization in the form of highcr. real interest
rate for stimulating real private investment may not work in the desire direction. The contrary
evidence found against complementarity hypothesis may be due to the fact that the positive
effect on the domestic credit market suggested by McKinnon and Shaw may be offset by
negative effect of a portfolio shift from capital goods and public bonds into monetary assets. It
is also possible that a policy of financial liberalization could increase the public sectors
demand for domestic credit, thus limiting the funds available to the private sector. It seems
the increase in real interest rates, which is a typical elements of financial reforms, does not

necessarily involve a positive effect on private investment unless the authorities are careful to
ensure that :
1) Bank deposits are closer assets (cash gold) and foreign assets rather then to capital
goods;
2) The financial sector assures an efficient allocation of domestic credits;

3) The flow of domestic credit to the private sector is not absorbed by the need of the
public sector.
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3.13 Financial Repression

sector to operate at its full potential by resorting to all kinds of restrictions. The dehberate

policies of financial repression imply various other forms of implicit subsidization of the
public sector. From this we can hypothesize that repressive policies heart economic growth
given that financial intermediation is an important component of the aggregate production
function and if marginal product of capital of an economy more financially developed is
. larger than the marginal product of less financially developed economy. We have explored the
empirically relation between economic growth and real interest rate for the Indian economy
for the period 1951-52 to 1992-93 and also for the sub-périod. It is found that the real deposit
rate has a negative impact on economic growth during the whole period. For the period 1951
to 1971-72 real deposit rate has positive effect on GDP but this may be due to the fact that
Indian economy in the first initial decades, has experienced low rates on inflation rendering

real rate positive. However, in the second period the real rate has a negative effect on growth
rates.

The saving equation 31 shows that the saving rate is influenced statistically
significantly (at, say, S percent level) and negatively by the ratio of the total stock of tangible
and financial assets to GDP and positively by the ratio of total issues to GDP. If total assets to
GDP ratio is considered as a proxy for the ratio of (unconsolidated) Wealth to GDP and if the
ratio of total issues to GDP is considered as a measure of the financial activity in the year, the
equation suggests that the behaviour of the aggregate real gross saving rate in the Indian
economy over the decades of séventies and the eighties may be explained by two opposite
influences. The increasing level of financial activity over the years has tended to increase the
gross saving rate, possibly on account of the intermediation and asset transmutation effects,
mentioned earlier, created by it. On the other hand, the increasing level of total assets relative
to GDP, resulting from financial and capital deepening over the years, had exercised a
negative influence on the gross saving rate, indicating an adjustment in the saving rate

motivated by an attempt to build up to some desired ratio of total asscts or wealth to GDP (as
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postulated by Harry Johnson, 1970“}0) or because consumption is related to income as well as
wealth, as postulated by Ando and Modiglianni (1965), so that saving, at a given level of
income, tends to decline as wealth increases, to maintain the normal consumption-wealth
relation. Given this saving behaviour, continuous e‘xpansion in financial activity and
continuous financial innovational activity will be needed to counter the tendency to aim for a
given wealth-income ratio or of the negative effect of a givﬁn consumption  wealth
relationship on the saving rate. Also, a faster growth of GDP, as éompared with that of total
assets or weaith, would be necessary in order to raise the saving rate. A growing total assets
GDP ratio is an indication of a low rate of return on total assets or wealth and this dampens the
motivation for increasing the saving rate and wealth. The saving equation in shows that as far
as the real deposit rate variable is concerned, it shows a negativé but statistically insignificant

coefficient, contrary to the expectation of the McKinnon-Shaw hypothesis.

.Equation 32 examines the influence of financial and capital deepening and the real
lending rate on the incrémental productivity of capital. The equation shows that capital
deepening has a strong positive influence over the incremental productivity of capital.
Financial deepening, surprisingly, shows a strong negative impact on incremental productivity
of capital which is statistically significant and the real lending rate shows negative but
statistically insignificant influence on it. Thus, the equation does not provide support for the
McKinnon-Shaw hypothesis. Financial deepening and an increase in the real deposit and
Ie;ﬁdihg rates do not seem to have resulted in increasing the aggregate incremental productivity
of capital in India over the decades of the seventies and the eighties. It is possible that the
‘statistical result of equation 32 may have been affected by multicollinearity since the
correlation between our measures on financial deepening (FS/GDP) and capital deepening
(K/GDP) is as high as 0.9 which may make it impossible to isolate the effect of financial
deepening from that of capital deepening. However, multicollinearity mainly has the effect on

overestimating the standard errors of the estimated coefficients, and the negative coefficient
obtained for financial deepening happens io be statistically significant (at the 5 percent level).
Therefore, we may not be jdstiﬁed in blaming the negative sign of this coefficient on
multicollinearity. One may perhaps iﬁterpret the negative influence of financial deepening on

the incremental uproductivily of capital as itself reflecting the kind of financial development

1% johnson H.G. (1970), “Money in a Growth Model”, in A.K. Sen (ed.) Growth Economics sclected readings,
Baltimore, M. Penguin, pp.259-271.
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which we had with diversion of financial resources, through statutory liquidity ratio for banks

and other financial institutions and the earmarking of the flow of credit to the priority sectors,

to sectors which had low incremental output capital ratios.

Table 3.6 : Household Savings and Financial Development

(I) Hs = f (FIR); (ii) Hs = f (NIR); Hs = f (IR); Hs = f (FR); Hs = A+b FIR

Period : 1951-52 to 1992-93

1 2 3 4
FIR NIR IR FR
A 7.78 7.26 9.1 8.7
b 4.1 73 8.5 0.24
(t-value) (5.72) (5.72) (4.32) (9.75)
R’ 0.45 0.45 0.31 "0.70
R? 0.43 0.43 -0.30 0.69
Period : 1951-52 to 1971-72
FIR NIR IR FR
A 8.3 7.6 9.3 7.01
b 2.4 4.8 3.7 0.37
(t-value) (2.05) (2.13) (2.42) (4.68)
R? 0.18 0.20 0.24 0.54
R? 0.14 0.15 0.20 0.52
Period : 1972-73 to 1992-93
FIR NIR IR FR
A 15.16 14.2 18.0 7.32
b 0.94 2.44 -1.16 0.15
(t-value) 0.78) (1.32) (-0.23) (3.0)
R? 0.03 0.08 0.002 0.31
R? 0.01 - 0.03 -0.04 0.27
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- Period : 1951-52 to 1992-93

(1) Hs/GDP = f (FR, IR, NIR, FIR)
Hs =9.28 + 0.38 FR + 5.07 IR + 1.21 NIR - 4.85 FIR

. (8.56) (725) (3.39) 035) (247
R? =0.81

R*=10.79

(2) Hs/GDP = f (Real Deposit Rate, Per Capita Real Income)
Hs =-3.394 + 0.009 Real Rate + 0.11 Per Capita Real Income
(-1.97) (0.20) (-10.42)
R* =0.73
R*=0.72
(3) Hs/GDP = f (Real Deposi{ Rate, FIR, Per Capita Income)
-‘Hs =-3.50 + 0.010 Real Rate - 0.10 FIR + 0.11 Per Capita Income

(-1.790) (0.21) (-0.12) (6.40)
R* =0.73 '

R?>=0.71

(4) Hs/GDP = f{ (Issue of Financial Sector/GDP, Real Deposit Rate)
Hs = 11.80 + 24.81 Financial Issue/GDP - 0.01 Real Deposit Rate
23.0) (7.47) (-0.16)
R* =0.58
R*=0.56

(5) M/P/Pop = M, = { (m,.;, Rate of Inflation. Hs/GDP, Per Capita Income)

M/P/Pop =M,

=0.13 +0.24 (Mp,.,) - 0.01 (P*) + 0.02 (Hs/GDP) + 0.001 (Per Capita GDP)
(0.56) (2.66) (-0.90)  (0.79) (4.48)

R? =0.86

R?>=0.85
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(6) Hs/GDP = { Rate of Growth of -+ [Per Capita NNP }+ [Per Capita Real Balances]

_ Per Capita NNP
=-3.70-0.16 Rate of Growth of + 0.19 [Per Capita NNP ]+ 0.01 [Per Capita Real Balances]
Per Capita NNP
(-2.21) (-1.62) (0.16) (3.85)
R® =0.75
R*=0.73

Period : 1951-52 to 1971-72

(7) Hs/GDP = f (FR, IR, FIR, NIR)
Hs=9.07 + 0.68 FR + 1.71 IR - 1.96 FIR - 5.76 NIR

(8.10) (4.82) (1.14) (-0.78)  (-1.19)
R? =0.72
R*=0.65

(8) Hs/GDP = f (Real Deposit Rate, Per Capita Real Income)
Hs = -4.18 + 0.29 Real Rate + 0.01 Per Capita Real Income
(-0.76) (-0.43) (2.80)
R* =036
R*=0.29

(9) Hs/GDP = f (Real Deposit Rate, FIR, Per Capita Income)
Hs =-2.61 - 0.037 Real Rate + 0.75 FIR + 0.01 Per Capita Income
(-0411) (-0.523) . (0.51) (1.77)
R* =0.37
R®=0.25

(10) Hs/GDP =f (Issué of Financial Sector/GDP, Real Deposit Rate)
Hs = 8.30 + 272.7 Financial Issue/GDP - 0.02 Real Deposit Rate

(13.52) (5.12) (-0.38)
R? =0.63
R*=0.59
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(11) M/P/Pop = M, = f (m,;, Per Capita Income, Hs/GDP, Rate of Inflation)

M/P/Pop = M,

=3.33 +0.16 (Mp,.,) - 0.00093 (Per Capita NNP) + 0.027 (Hs/GDP) + 0.020 (P*)
(5.32) (2.441) (-1.755) (1.119) 1437y

R? =0.53 |

R*=0.40

(12) Hs/GDP = f Rate of Growth of + [Per Capita NNP ]+ [Per Capita Real Balances]

Per Capita NNP ,
=14.37 -0.15 Rate of Growth 0f+3.33 [Per Capita NNP }+0.011[Per Capita Real Balances]
Per Capita NNP
(-2.33)(-1.30) (1.96) (3.33)
R? =0.54
R*=0.45

Period : 1972-73 to 1992-93

(13) Hs/GDP =f (FR, IR, FIR, NIR)
Hs=10.60+0.31 FR +5.92 IR - 6.67 FIR - 4.74 NIR

(249) 3.76)  (1.24) (-224)  (0.86)
R? =0.57
R?=047

(14) Hs/GDP = f (Real Deposit Rate, Per Capita Real Income)
Hs =4.40 + 0.086 Real Rate + 0.01 Per Capita Real Income

(1.41) (1.40) (4.14)
R? =0.54
R*=0.49

(15) Hs/GDP = f (Real Depésit Rate, FIR, Per Capita Income)
Hs = -3.2 - 0.033 Real Deposit Rate + 0.56 FIR + 0.02 Per Capita NNP

(-2.14) (-0.325) (0.62) (1.23)
R? =0.53
R?=0.49
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(16) Hs/GDP = f (Issue of F inancial Sector/GDP, Real Deposit Rate)
Hs = 14.94 + 13.10 Financial Issue/GDP + 0.10 Real Deposit Rate
(18.44) (3.48) (1.63)
R* =0.47
R*=0.41

(17) M/P/Pop = M, = f (m,;, Per Capita Income, Hs/GDP, Rate of Inflation)
=-0.51 +0.42 (Mp,;) + 0.005 (P*) + 0.02 (Hs/GDP) + 0.0013 (Per Capita NNP)

(-1.0) (1.98) (0.26) (0.627) (2.21)
R? =0.87
R?=0.83

(18) Hs/GDP =f Rate of Growth of + [Per Capita NNP ]+ [Per Capita Real Balances]

Per Capita NNP
=2.37-0.11 Rate of Growth of + 0.01 [Per Capita NNP ]+ 0.011[Per Capita Real Balances]
Per Capita NNP
(0.77) (-0.68) (0.004) - (1.428)
R? =0.51 |
R*=0.43

1951-52 to 1991-92
(19) Saving/GDP = f (Real Deposit Rate)
=14.15 - 0.013 Real Deposit Rate

(22.79) (-0.15)
R? =0.0053

R? =0.02445

(20) Investment/GDP = f (Real Lending Rate)
= 19.46 - 0.038 Real Lending Rate

(24.64) (-0.39)
R? =0.00389

R?=-0.02102
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(21) Growth Rate/GDP = f (Real Deposit Rate)

=4.13 - 0.019 Real Deposit Rate

(8.028) (-0.264)
R? =0.011

R%2=0.011

1951-52 to 1971-72 )
(22) Saving/GDP = f (Real Deposit Rate)
= 11.020 - 0.09 Real Deposit Rate

(22.83) (-1.193)
R? =0.073

R%=0.021

(23) Investment/GDP = f (Real Lending Rate)

=17.35-0.21 Real Lending Rate
(24.39) (-2.35)
R* =0.23
R*=-0.19

(24) Growth Rate/GDP = f (Real Deposit Rate)
=3.70 + 0.16 Real Deposit Rate
(5.49) (1.52)
R? =0.11
R*=0.06

1972-73 to 1992-93
(28) Saving/GDP = f (Real Deposit Rate)
= 17.24 - 0.14 Real Deposit Rate

(29.43) (1.74)
R? =0.13
R%*=0.088
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(29) Investment/GDP = f (Real Lending Rate)

=21.46 - 0.10 Real Lending Rate

(24.33) (0.94)
R? =0.04
R? =.0.005

(30) Growth Rate/GDP = f (Real Deposit Rate)

=428 - 0.13 Real Deposit Rate

(5.80) (-1.36)
R? =0.084

R%=0.038

1951-52 to 1991-92
(31) Saving/GDP = f (Real Deposit Rate , Total Issue/GDP, , Wealth/GDP,.))

= (0.37 - 0.00039 Real Deposit Rate + 0.85 (TI/GDP,) - 0.078 (W/GDP,.;)

(11.28) (-0.97) (4.89)  (-5.66)
R*> =0.81 R*=0.75 D.W.S=1.93

(32) (dY/dK), = f(FS/GDP,_;', K/GDP,, , Real Deposit Rate)

=0.41 - 0.33(FS/GDP,,) + 0.47 (K/GDP,,) - 0.0029 Real Deposit Rate
(-2.5) (-3.32) (4.80) (-1.79)
R* =0.73 R?=0.66 D.W.S.=2.08
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