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ABSTRACT

The primary objective of this thesis is to construct

and estimate a quarterly econometric model of the monetary

sector of India. A significant portion of the thesis is

devoted to the estimation of the quarterly time series on

national income and its components - a prerequisite for any

such study. The monetary economy is considered to be made

up of three sectors, namely, the Commercial Banking Sector,

the Private Non-bank Sector, and the Government Sector. Eight

behavioral equations have been estimated for the demand and

supply of six principal financial assets in the Indian money

market. It was found that the seasonal variations in some

of the monetary aggregates could be traced back, directly or

indirectly, to seasonal variations in the agricultural income

and output. The response of endogenous variables to

exogenous shifts in principal policy variables has also been

analysed in the present study. The price level was found to

be quite sensitive to changes in the high powered money supply.
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(x)

List and explanation of variables*:­

(A) Endogenous variables:

BB - Commercial Banks Borrowing from the Reserve Bank

--,
i
I

of India. The figures are average of monthly-

borrowings outstanding.

BC - Bank Credit.

BC d- Bank Credit demand.

BCs - Bank Credit Supply.

CUP - Currency with the Public = Notes in circulation+

Circulation of Rupee coins + Circulation of small

coins - Balances held at treasuries - Cash on

hand with banks.

DD - Demand Deposits.

DD~ Disposable Demand Deposits.

DL· - Demand Liabilities.

ER - Excess Reserves. Excess Reserves =. Cash in hand

and Balance with Reserve Bank of India - Required

reserves of banks.

FR - Free Reserves = Excess Reserve~ - BB.

GS - Commercial Banks Holdings of Government

Securities.

Adjusted for PL480 & 665 Deposits

* All variables are in Billions of Rupees. Interest rate
variables are in percentages. All the quarterly figures
are averages 0 f the last Friday of the month figures.



ex i)

P Consumer Price Index, 1949 =1.00.

RCM Call Money Rate. Rate paid on call money from

other banks by major selected scheduled banks.

RD3 Rate on Fixed Deposits for 3 Months or 91 Days.

This is the rate offered by scheduled commercial

banks on 3 months time deposits (91 days since

October 1964). The rate is the average of

monthly rates prevailing in Bombay. All monthly

figures are the last Friday of the month figures.

Ra~J on Fixed Deposits for 12 Months.RD .-12
RL Loan Rate. Average of the Call Money Rate (RCM)

and the State Bank of India Prime Lending Rate

(RPL) •

RPL Prime Lending Rate (or State Bank of India Ad-

vance Rate). This is the prime lending rate

which regulates all interest rates for the

various categories and classes of advances granted

by the State Bank (average of monthly rates).

RR Required Reserves of Banks.

RRADL - Required Reserves Against Demand Liabilities of

Commercial Banks.

RRATL - Required Reserves Against Time Liabilities of

Commercial Banks.

RRATL'·'- Required Reserves on Ti.me Liabilities Adjusted

for Required Reserves on PL480 & 665 Deposits.



TD'

TD

TD*

(T+D) ­

(T+D) *­

TL

Y

(xii)

Time Deposits.

Time Deposits Adjusted for PL480 & 665 Deposits.

Disposable Time Deposits.

Total Deposits (Time + Demand) .

Total Disposable Deposits.

Time Liabilities.

Real National Income in 1949 Prices.

(B) Exogenous variables:

(i) Non-Policy Exogenous Variables

IBDD Inter-Bank Demand Deposits.

IBTD Inter-Bank Time Deposits.

ONLB Other Net Liabilities of the Commercial Banks

( Capital & Reserves - Physical Assets +
Statistical discrepancy).

PLD Time Deposits of Banks Held by the U.S. Govern­

ment in Counterpart to P.L. Fund Receipts.

RBB Bazzar Bill Rate. Taken as a representative of

the rates prevailing in the unorganized money

market. These are the rates at which bills of

small traders are reported to have been dis­

eounted by Shroffs and are unofficial quotations.

All India figure is arrived at by averaging

the prevailing rates of the financial centres ­

Bombay, Calcutta and Madrass.
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RYIS

(xiii)

Yield on Variable Dividend Industrial

Securities (tax free rates).

TT Time Trend (1, 1, 1, 1, 2, 2, ..• ) starting

1952 QII.

YNA Real Non-Agricultural Income in 1949 Prices.

YA Real Agricultural Incom~ in 1949 Prices.

(ii) Policy Variables

HPMS High Powered Money Supply ~ RR+FR+ CUP.

rd Reserve Requirements Ratio Against the Demand

Liabilities of the Commercial Banks.

rt Reserve Requirements Ratio Against the Time

Liabilities of the Commercial Banks.

RGBY Governmept Bond Yield. Yield on 3 percent

conversion loan 1986 or later .. The yields

RRBL

are based on prices ~uoted in Bombay.

Reserve Bank of India Lending Rate to the

Commercial Banks. This rate is same as the

Bank Rate from 1952 II to 1960 III. Since

October 1960, however, it is the weighted

average of the rates charged by the Reserve

Bank to commercial banks on their borrowings.

The quarterly figures taken are averages of

the monthly weighted rates reported in various

issues of the Report on Currency and Finance.



INTRODUCTION

The dissertation undertakes to construct, estimate

and test a quarterly econometric model of the Indian monetary

sector. The real sector variables are assumed to be

exogenous to the monetary sector in this model. This is

assumed not so much because we believe that the monetary

variables are unlikely to have significant determining

influence over re~l variables in a country like India, but,

mainly because of data limitations. Quarterly time series

for most of the important non-monetary macro economic

aggregates simply do not exist for India. Even the

quarterly national income time serie~ was non-existent.

This perhaps explains the lack of any econometric work on a

quarterly basis for the Indian economy. One of the most

important part of this work has, therefore, to be the

estimation of the quarterly national income (agricultural

and non-agricultural) of India.

In any discussion and/or analysis of the Indian

monetary sector there is usually a reference to the season­

ality in the monetary variables assoc1ated with the season­

ality in agricultural output and marketing. However, to

our knowledg~, this is the first time that a systematic

1
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econometric analysis of this phenomenon has been attempted.

We believe tha~ as a result, the econometric estimates of

monetary sector relations presented here are superior to

the estimates based on annual data since the response of an

endogenous variable to changes in the vector of explanatory

variables is likely to (and the present study shows that it

does) depend significantly on which quarter of a particular

year one is referring to. The seasonal variations in

monetary aggregates have been the preoccupation of the mone­

tary authorities, since it is the seasonal magnitudes of

these aggregates which are most interesting from the point

of view of efficient short-term monetary management. It is

hoped that the present study wifl prove to be a stepping

stone for future econometric work in this unexplored and

(therefore) highly rewarding (from the point of view of

monetary management) field.

Organisation of the Study

The study is divided into six Chapters and an

Appendix which contains the time series data (estimated or

otherwise) for variables used in constructing the Model.

Chapter I,·which is basically descriptive in nature, is

designed to provide a useful background for the econometric

analysis in Chapter III. It provides an overview of the

nature and structure of the Indian Money Market.. Chapter II
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is devoted to the estimation of the quarterly agricultural

and non-agricultural national income of India. This is

perhaps a very crucial part of the study, since the econo­

metric estimates presented in Chapter III are likely to depend

crucially on these estimates. Chapter III contains a de-

tailed discussion of the various stochastic equations along with

the OLS estimates for their alternative specifications. In

Chapter IV the TSLS estimates for the stochastic equations

in the Model are presented and the complete model is then

written down which, of course, includes both stochastic and

non-stochastic equations. In Chapter V, the important

short-term and long-term impact mUltipliers are presentee

and are systematically analyzed.- Chapter VI, which is the

final Chapter of the Study, contains the Summary and Con­

clusions of the Study.



CHAPTER I

THE INDIAN MONEY MARKET

This chapter, as indicated earlier, is more factual

than analytical. In preparation of this chapter we have

drawn freely from ~he existing studies of the Indian Money

Market listed in the bibliography.

1.1 The Salient Features of the Indian Economy

The Republic of India, in terms of popula~ion, is

the world's largest democracy and the second most popu­

lous nation following the Peoples Republic of China.

It has to support more than fourteen percent of the

world's population on a little more than 2.4 percent of"

the total land area of the world. The country's economy

is largely dependent on subsistence agriculture and small­

scale industry and the per capita national income is

among the lowest in the world (See Table 1.1). The

data presented in Table 1.1 on some of the st!ategic

economic variables for India· and six other selected

countries illuminate the comparative salient features'

of these economies. During the decade 1950 to 1960

the GDP of India increased at an annual average rate

of 3.5 percent. However, with an accelerating growth

4



TABLE 1.1

Selected Indices of Economic Development
(Current $ figures)

Economic Indicator India Indonesia EgyJ!t Japan France Canada U.S.A.
1958 1908 ·1958 19t>8 1958 19b8 1954 1968 195rr--TIf6-g---r908-1968 1958 -1968

,

(1) National Income(Net
2S. 7~(Billions U.S.$)* 26.5 31.4 7.33 9.66 2.73 4.83 26.56 113 38.21 96.22 46.68 369.96 719.8

(2)Per ca~ita Income
150~(U. S. ) * 64 71 82 86 111 156 290 1122 853 1927 2247 2115 3578

(3)Avg. Annual %
GroNth Rates of
a) Re<'.l GDP

i) Betl.;een 1950-'60 3.5 8.0 4.4 4.0 2.9
ii)Between 1960~68 2.8 2.2 4.8 10.3 5.6 . s. 6 5.1

b) Real Per Capita
GDP

i) Bet''1ee~1950-, 6C 1.6 6.8 3.5 1.2 1.2
ii) Bet,,,een 1960-' 68 0.3 -0.2 2.2 9.2 4.4 3.7 3.7

(4)~ of GDP .
a)Income Originatinf (1) (2) .

from Agricu1 ture : 45:0 45.3 55 52 33 30 18 10 10 7 7 6 5 3
b)Income originating (1) (2) .

from Industry: 19.C 22 :1 9 13 19 . 24 28 31 41 38 34 34 32 . 32
c)Exports 4.3 5.9 13 11 21 17 10 10 13 14 19 24 4 S
d) Imports 7.8 8.2 13 111 20 22 14 9 13 14 20 23 5 5

..

Soarces: Various issues of i) I.M.F. International Financial Statistics.
ii) U.N. Statistical Yearbook.

ii~) U.N. Yearbook of National Accounts.
* Official exchange rates have been used for converting the national currency figures to U.S. Dollar

equivalents. .
(1) The figures refer to fiscal year 1957-58 and are taken from Table 2.1.These are percentages of ~

~DP &not GDP.
(2) The figures refer to fiscal year 1967-68 and are taken from C.S.O., Estimates· of National Products

1960-61 to 1967-68,Page 7. These are percentages of NDP &no~ GDP.

o

~
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of population, per capita GDP rose by only 1.6 percent~

The corresponding growth rates were 2.8 percent and 0.3

percent, respectively, for the period 1960-68.

India is a mixed economy, where both the private and

government sectors exist simultaneously. The share of

government has been expanding over the years of planned

economic development, but it is still small c9mpared to

the private sector in absolute size. Thus contribution

of the government sector to GDP increased from 11 percent

in 1960-61 to 13.2 percent in 1966-67. 1 • The profile

of the Indian economy has been slowly changing under the

impact of planned development, but the occupational

pattern, as well as the distribution of net domestic

product by sectors, indicates the continued predominance

of agriculture which still accounts for roughly one half

of the NDP. More than two thirds of the total working

force is still engaged in agriculture~

Foreign trade is an important se~tor of the Indian

economy although as a proportion of GD,P it re~ains small.

Both imports and exports have grown over time. The role

of foreign assistance in financing the imports remains

l·See Central Statistical Organization, Estimates of
National Products 1960-61 to 1967-68, Department of

(. Statist~cs, Government of Ind1a, March 1969, p.9.
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significant, but has been declining over the period.· The

relative indices for various countries reported in T~ble

1.1 reflect both the absolute and relative economic back-

wardness of India. The relatively underdeveloped

nature of the economy is also reflected in the under­

developed nature of money and capital markets in India.

The structure and operation of the ~ndian money market is

discussed at length in the following section.

1.2 The Indian Money Market

A well-developed money market is essential to an

effective monetary policy. It is in the money market

that the central bank comes into contact with the finan-

cial sectors of the economy as a whole and it is through

varying the liquidity in the market and thereby in-

fluencing the cost and availability of cr~dit that the central

bank achieves its economic objectives. A money

market is a mechanism which makes possible R process

of financial intermediaton, i.e., makes it possible

for borrowers to obtain funds and for lenders to find

suitable outlets for their money. In the broad sense

of the term, the. capital or money market includes the

entire mechanism used for financing all types of busi-

ness and government. But in the more common usage of

the term, the money market is restricted to borrowing



and lending of short-term funds.

8

Thus the money market

may be defined as an organization where short-term funds

are bought and sold. Unlike other ordinary markets, the

money market is not a particular place where buyers and

sellers meet together to exchange their goods. It is

really a loosely organised institution with a number of

divisions and sub-divisions, each of which is devoted to

a particular type of credit operation and these form

separate markets within the money market.

The market dealing with medium and relatively long-

term funds is known as the capital market. In the

absence of an unambiguous definition of the short-term

and long-term it will be difficult to draw a strict

cut-off line between the two markets. Besides, there

is likely to be an overlapping between the two markets.

An important characteristic of the Indian money and

capital markets is that while they may be considered to

be comparatively well developed from the point of view

of specialisation of functions and organised relationships,

they are very poorly developed in terms of the links

among their principal sectors.

Another important characteristic of the Indian money

market is its dual nature. On the one hand, it has a

sophisticated organised banking system, but on the other

hand it has a sizeable unorganised money market with

even a little non-monetized market which has been becom-



ing less significant over time.

9

The organized market

~
I

comprises the Reserve Bank of India, the nationalised

Indian banks and the other joint-stock banks. The core

of the Indian money market is the inter-bank call money

market. Even though the magnitude of funds involved

is not large in relation to the deposits liabilities of

the commercial banks, it is perhaps the most sensitive

sector of the money market. In the Indian system, there

is no true market for bills, either commercial or

treasury. The unorganized part of the Indian money

market, which is by no means homogeneous, is largely

made up of what are generally known a~ 'indigenous'

bankers and money lenders. _ In this market, there is

no clear demarcation between short-term and long-term

finance, nor even among the purposes of finance.

Another important feature of the Indian money

market is that it " ••••• is an insular one with little

contact with foreign money markets. The money markets

of advanced Western countries are characterized by

large movements of capital between. them. Due partly

to the exchange control restrictions on capital move~

ments; there is hardly any movement of funds between

the Indian money market and the foreign markets. liZ.

2·Reserve Bank of India, The Reserve Bank of' India:
Functions and Working, Bombay, 1910, p. 35.

~.



TABLE 1.2

Indices of Banking Development

Population
Per Banking Aggregate Deposits Per Capita Deposits Deposit Money

Country Office (1961)* as %of National Income U.S.$ . As % 0 f lvtoney

1950 1969 1950 1969 1950 1969

. INDIA 8~.,OOO 9 16 5 13 30 36

INDO~ESIA 6 3 29 32

EGYPT 18 19 15 35 30 33

JAPAi'I 16,000 24 88 25 1,142 48 71

FRANCE 5,800 18 30 40 641 . 40 76

CANADA 3,580 S2 41 536 . 1,084 72 73.
U.S.A.. 7,000 S3 . 46 856 1,706 79 81·

Sources: (i) LM. F. , ~DteTDatjonal Financial Statistics t Various Issu;es.

(ii) U.N., Statistical Yearbook, Various Issues.

l

(iii) Column (2) has been reproduced from G.S. Gupta, ~fonetary Policy Model of the
Indian Economy, Ph.D. Dissertation,
John Hopkins University, 1971, p. 27.

I-'
o

~
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Table 1.2 presents data on four chosen indices of

banking and money market development for seven· selected

countries. The format of the table was adopted from

Table 1.4 in G. S. Gupta3 • The comparatively under­

developed nature of the Indian money market is reflected

in the larger number of people served per banking office,

the low deposit-national income ratio, and the low pro­

portion of deposit money to total money supply (defined

as demand deposits plus currency with the public).

According to all these criteria, India has one of the

least developed money markets among the seven countries

for which the indices :are reported in Table 1.2. More­

over, this position of relative underdevelopment of the

Indian money mark~t has not changed significantly during

the past two decades (1950 to 1969~.

The Structure of the Indian Money Market

The present structure of India's money market is

summarized in the form of a chart which we have adopted

from Gupta (p.13). Discussion of the major cons~itu-

ents of the market follows.

3'Gupta, G.S., Monetary Policy Model of the Indian
Economy, Ph.D. Dissertation, John Hopk1ns
University, 1971, p. 27.
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Money Market

lr-------J-----~. U \. dOrgan1zed norgan1ze

1-1------.,1
Indigenous Indigenous

Bankers Money
Lenders

Non-sc!eduled

Cooperative BanksBanksReserve Bank Commercial

In~ia I 1----_----,
Indian Joint Stock ForeigJ Banks

(all scheduled)

r BTs
Scheduled

(a) The Reserve Bank of India

The Reserve Bank of India is the central bank of

the country. It was originally constituted as a private

shareholders' institution in 1935. The Bank's share

capital was Rupees 50 million divided into 500,000 shares

of Rs.100 each. The share Capital has remained

unchanged to this day. The Reserve Bank was nationalised

as of Jan. 1, 1949. It acts as a banker to the govern-
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ment and performs all the other. well kno,~ central bank-.
ing fu~ctions, including the implementation of the

country's monetary policy. A main objective of the

Reserve Bank, like any other central bank, is to maintain

monetary stability and operate the currency credit

system of the coun~ry to the coun~ry's advantage. The

task of promoting sustained economic growth comprises

the promotion of a healthy functional development of the

banking system, and in particular the establishment of

an appropriate network of financial institutions. To

th~s end the Reserve Bank has: (i) tried to place the

commercial banking system on a sound and healthy footing

through, among other things, the licensing of banks and

periodic inspection; (ii) directed its efforts towards

revitalizing and reinforcing the entire structure of

co-operative credit and other institutions in order to

relieve the agricultural sector of the economy (account­

ing for approximately SOt of the GNP) of ~ts traditional

credi~ stringency. In the past, this credit stringency

in agriculture had resulted in severe exploitation of

farmers by the village money lenders, thus making it

impossible to modernize agriculture since no surplus

was to be found £or capital spending in agriculture.

In addition to all this, efforts have also been made to
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improve the scope (developing banking habits in rural

areas) and functioning of the banking system by creating

a State sector in the commercial banking field and

inducing banks to restructure their policies mainly in

the direction of industrial lending. As the general

structure of financial institutions becomes better

developed and the sphere of the organized financial system

widens, the scope for exercise of the Bank's influence

increases and the area of effectiveness of its monetary

policy is extended. 4 •

The Reserve Bank has also another important role

to play in the maintenance of the exchange value of the

rupee, in view of the close inter-dependence of inter-

national trade and national economic growth. For the

performance of this function, the Bank is entrusted with

the custody and the management of the country's inter-

national reserves. It also exercises control over pay-

ments and receipts for international transactions in

conformity with the exchange control system which is

operated by the Government 6£ India·.

A photocopy of the Balance Sheet of the Reserve

Bank of India (RBI) is reproduced here from the Annual

,!-----------------------------
4· See Section 1.4 for a discussion on the monetary policy

of the Bank.
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RESERVE BANK OF INDIA

BALANCE SHl:ET AS AT JUNE 30, 1971
ISSUE DEPARTMENT

· 1

·1

· .,

l f
I

· ~

I:
; I

I

~ i
· !

i i
· I

i

'75,14,9lJ,31J:!· 2g

0&2.03,55,631)0;;2
24,31,43,271'\)u

13,66,14,:Si'00

Rs. P.
18,00,36,;76' 00

92,002'00
3,14,7j~·GO

10,02,29,513'7{)

......
56,;;,00,000'00

26;i,84,iO,OOO'OO
:?06,S3,iI,ti'):!. 00

13,78,60,000'00

001
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Being modeled on the British pattern,

~

I

the Bank maintains two separate departments, the Issue

Department and the Banking Department. The only

rationale for having two separate departments seems to

be its desire to separate the note-issuing activities

from its banking activities. In practice, however, the

distinction between the two Departments has little economic

significance. In the balance sheet reproduced. above,

the liability side of the Issue Department is made up of

two items, viz, (i) Notes held in the Banking D~partment

and (ii) Notes in Circulation. Notes held in the Bank-

ing Department form part of the cash of the bank to meet the

immediate currency requirements of the Department. Notes

in Circulation comprise those held outside the Reserve

Bank. The assets of the Issue Dep~rtment consist of

gold coin and bullion, foreign .securities, rupee coin

and rupee securities, equivalent of total liabilities.

The Reserve Bank of India (Second Amendment) Act, 1957

prescribed that the aggregate value of gold coin, gold

bullion and foreign securities held in the Issue Depart­

ment should not at any time be less than Rs. 2,000

million; of this, the value of gold (bullion plus coin)

was not to be less than Rs. 1,150 million. Under

5. See Reserve Bank of India, Annual Report and Trend
and Progressof Banking in Ind1a for the year ended
June 30, 1911, p. 113.
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Section 26 of the Banking Laws (Amendement) Act, 1968,

the gold holdings were again revalued to take account of

the devaluation of the rupee by 36.5 percent in June 1966.

Consequently, the value of the gold held in the Issue

Department, which was Rs. 1158.9 million before the

devaluation, went up to Rs. 1825.3 million (the present

~

I

figure). The Banking Department's liabilities side con-

sists of paid-up capital and reserves, agricultural and

industrial credit funds, and deposits of the Central and

State Governments and scheduled and non-scheduled banks.

The other deposits item in the balance sheet consists

of miscellaneous items such as: (i) deposits of quasi­

government institutions like the Industrial Development

Bank of India, the Industrial Finance Corporation, etc.,

(ii) provident, pension and guarantee funds of the

Reserve Bank's staff, (iii) balance of foreign central

banks and governments, and (iv) accounts. of the IMF and

the World Bank. On the asset side the most important

item is investments which consists of rupee securities

of the Cent~al and State Governments, as well as other

approved securities like the shares of the State Bank of

India, the Industrial Finance Corporation, the Industrial

Development Bank of India, etc. The Bank (RBI) is

authorized to purchase, sell and hold in the Banking Depart­

ment securities of the Central and State Governments of any
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maturity. Loans and Advances to Governments refer to

short-term accommodation provided through ways-and-means

advances to State and Central Governments. However, the

Central Government has not availed itself of ways-and­

means advances since 1943-44. The heading "other

Loans and Advances" shown in the statement relates to

loans and advances made by the RBI to schedUled banks,

State co-operative banks, the Industrial Finance Corpor­

ation of India, State Financial Corporations, etc.

(b) Commercial Banks

Commercial banks constitute another group of finan­

cial intermediaries which belong to the organized money

market in India. They also constitute the most important

group of financial intermediaries and are, therefore, the

key part of the present study. With the inauguration of

the Reserve Bank, Commercial banks in India came to be

classified under two main groups, viZ, scheduled and non­

scheduled banks. Scheduled banks are those banks which

are included in the Second Schedule to the Reserve Bank

of India and may be broadly compared to the member banks

in the United States. The RBI Act lays down the conditions

which a bank must fulfil to qualify for inclusion in the

Second Schedule. These are: (i) the bank must have a

paid-up capital and reserves Qf an aggregate value of not
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less than Rs. 500 thousand~ (ii) it mu~~ satisfy the

Reserve Bank that its-affairs are not being conducted

in a -manner detrimental to the interests of its deposi­

tors, and (iii) it must be a company as defined in the

Companies Act, 1956 or a corporation or a company in­

corporated by or under any law in force in any place

outside India. At the end of December 1969 there were,

in all, 73 commcrcial banks included in the Second Schedule.

Scheduled banks may be grouped into three categories, viz.,

the nationalized banks, the foreign banks, and the other

scheduled banks. Among the nationalized banks, the

State Bank of India stands in a class by itself; it is

the largest commercial bank and held over one-fifth of

the deposits of all scheduled banks at the end of 1969.

The 14 scheduled banks nationalized in July 1969. account

for a further S5 percent of total deposits of all

schedu1cd banks. Thus over 75\ of the scheduled banks' depds its

are now in the public sector. However, over the period

of this study, 1952 QII to 1967 QI all of these fourteen

banks were in the private sector, and the only nationalized

commercial bank was-the State Bank of India (nationalized

in 1955). Another category of commercial banks compriscs

the foreign banks, numbering 15, which specialize in the

financing of foreign trade; these banks havc extended

their activitios to internal trade and industry also, and

to"this extent they form an integral part of the domestic
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The other scheduled commercial banks,

~

i

numbering 36, are relatively smaller banks with deposits

of less than Rs. 500 million.

Non-scheduled banks, as the term implies, are

banking companies other than those included in the Second

Schedule to the Reserve Bank of India Act. The number

of non-scheduled banks has declined steadily over the

years, owing partly to some of them attaining "scheduled

bank" status but mainly to their inability to conform to

the operational standards laid down in the Banking. Regu­

lation Act. Their numbers have also decreased because of

the Reserve Bank's policy of strengthening the banking

structure through transfers of assets and liabilities by

weaker units to other' banks, voluntary amalgamations and

compulsory mergers of the smaller and ~eaker units.

There were 14 non-scheduled banks- at the end of December

1969, as against 335 at the end of 1960. These banks

account:.for a negligible part of the banking business in

the country; their deposits amounted to less than one per­

cent of the total deposits of the scheduled banks at the

end of December 1969. For the purposes of the present

study, the commercial banks include both the scheduled and

non-scheduled banks. The latter do not have access to

borrowing facilities from the Reserve Bank. However, the
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insignificant size of them did not warrant their separate

treatment.

(c) Co-operative Banks

The co-operative credit institutions occupy a

somewhat intermediate position between the organized and

the unorganized sectors of the money market. These

institutions were set up mainly with a view to supplanting

the indigenous sources of rural credit, particularly the

money lenders, since the credit provided by the money

lenders was subject to many drawbacks, especially 'the

charging of high interest rates. At present there are

co-operative credit societies at three different levels.

At the bottom are the small primary credit societies, .

distributed mainly in villages. These primary societies

are headed by a co-operative bank in each district. At

the top are the State Co-operative banks which stand at

the apex of the cooperative movement in each State and

so are also known as Apex banks.

The aggregate deposit liabilities of the State

Co-operative banks are very small compared to the

commercial banks. For instance, during 1960-61 the

aggregate deposit liabilities of the State Co-operative

banks were only 2% of the aggregate deposit liabilities

of the commercial banks. The ratio was only slightly.
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higher - 2.25\ - at the end of the fiscal year (April 1

to March 31) 1966-67. The State Co-operative banks, like

the commercial banks, accept deposits from the private

sector, borrow funds from the RBI, invest part of their

funds in government bonds, and advance loans to the

farmers through Central Cooperative banks and the primary

credit societies. Thus it would seem that the State

Cooperative banks are engaged in the same type of acti­

vities as their counterpart commercial banks except that

the former largely meet the demand of farmers, the. latter

that of non-farmers. There are, however, some funda­

mental differences between the two. While the commercial

banks concentrate on short-term financing, the State Co­

operative banks make medium-term loans also for agricultural

purposes. The most important difference, however, lies

in the fact that while commercial· banks are run primarily

on the basis of the "profit" motive (this is true whether

they are in the public or private sector), the motto of

the State Co-operatLve banks is "service" rather than

"profit"~ In the present study we have not dealt with

the State Co-operative banks partly because of their

insignificance in the total deposit liabilities but mainly

because when the motto is such as to obscure the optimiz­

ation of some clearly identifiable concept, an acceptable

economic theory on which to base empirical analysis, does
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not exist. Besides, the State Co-operative bank deposits

are hardly the most volatile part of the money supply.6.

(d) The Unorganized ~Ioney r-farket

The unorganized money market, which itself is not

homogeneous, is largely made up of what are known as

'indigenous' bankers. ; -In this market, there is no clear

demarcation between short-term and long-term finance, nor

even as to the purposes of finance, inasmuch as there is

usually nothing on a "Hundi" (which is the indigenous rill

of exchange) to indicate whether it has been issued for

financing trade or simply for providing financial

accommodation. In other words, it may be a trade bill or

a financial paper. In view of the paucity of trade bills,

there is no well developed discount market in India.

Trade bills are usually carried until maturity.

In general, indigenous financial institutions may

be broadly divided into two groups - the money-lenders

and the indigenous bankers. The gener~lly accepted

difference between the two is that the indigeno~s bankers

6· The money supply is officially defined as equal to Cur­
rency notes and coins with the public (excluding the
balances of Central and State Governments held at treasuries
and cash on hand of Scheduled and reporting Non-scheduled
banks and State Cooperative banks) plus the demand deposits
(excluding interbank demand deposits of Scheduled and
reporting Non-scheduled banks and State Co-operative banks)
plus other deposits (excluding the balances in Account
No. 1 of the International Monetary Fund) held with the
Reserve Bank of India. See 'Analysis of Money Supply in
India", Reserve Bank of India "Bulletin, vol. 1 5,
JUly-August 1961, p. 1046.
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usually supplement their financial resources by accepting

deposits from the public, while the money-lenders trade

primarily on their own capital. loloney lenders do not

accept deposits from the public or undertake any other

functions of modern banking. They have an intimate know­

ledge of the credit-worthiness of the borrowers. The re­

lationships between the money-lenders and borrowers is so

personal that ordinary loans are made without any security,

sometimes with not even a promissory note. The rate of

interest charged by money-lenders until recently was

exceedingly high, varying between 10 and SO percent per

annum and sometimes even higher.

The indigenous bankers are either individuals or

partnerships and they finance mostly industry and trade.

Usuaully they receive deposits and render other banking

services like discounting "Hundis", the indigenous bills

of exchange. Besides their banking fu~ction, most of

them carryon trade and various other forms of business.

The indigenous bankers enjoy rediscount facilities from

the commercial banks which in turn have access to the

Reserve Bank. Recourse on the part of th~ indigenous

money market to the resources of the organized market takes

place usually during the busy season when the crops are

being harvested and moved from the grower to the wholesaler.

Recently, however, such recourse by the indigenous bankers
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to the organized sector has been reduced" considerably.

The RBI, through Cooperative banks and through encouraging

the commercial banks to open new branches in rural and

semi-urban areas, has been trying.to curb the activities

of the money lenders who have been exploiting the poor

for centuries. The unorganized money market in India

lies outside the purview of central banking control.

Therefore, insofar as indigenous bankers and money lenders

are substitutes for commercial and state cooperative banks,

they impede the effectiveness of monetary controls. In

the absence of any reliable statistical information on

the operation of the unorganized market, we had to res­

trict the present study to the. organized sector of~the

money market alone.

1.3 Assets and Liabilities of the Commercial Banks

Analysis of the assets and liabilities of the com­

mercial banks is one of the most important parts of the pre-

sent study. In this section we aggregate all the commer-

cia1 banks and call it an 'aggregate commercial bank' or

jus t ' Bank' . The consolidated balance-sheet of such an

aggregate commercial bank could be written as follows:

,
---'



Assets

BC+ GS;- RRADL+ RRATL+ ER

Liabilities. .
DD ....TD -t-BB +ONLB
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where, as noted earlier

BC Bank's Credit to the'private scctor or what is
(less conveniently) called Bank's ho1d~ngs of
private non-bank liabilities .

GS

R~OL

RRATL

ER

DO

TO

BB

ONI..B

•
Bank's holdings of goverI).mcnt securities.

Required reserves against demand liabilities of
the Bank.

Required reserves against the time liabilities of
the Bank.

Excess reserves of the 'Bank'.

Demand deposits of the 'Bank'.

Ti~e deposits of the 'Bank'.

'Bank's' borrowings from the Reserve Bank of
India.

Other net liabilities of the Bank (= Capital
and reserves 't physical assets + statistical
discrepancy). .

Various items in the assets and liabilities of the

~Bank', expressed as percentages of total assets (or lia­

bilities) ~re reported on a quarterly basis in Table 1.3

for years 1952-53, 1960~61 and 1966-67. The absolute

figures used in constructing ~he table are reported in the

Statistical Appendix Tables containing data on various

assets and liabilities of the 'Bank'.

"Changes in the structure of liabilities and assets

: of commercial banks mirror devtilopments in the.·economy in
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.TABLE 1.3

Commercial Bank Assets &Liabilities as Percentages of Total Assets (or Liabilities)

Years 1952-53 1960-61 1966-67

Assets IIQ IIIQ IVQ IQ IIQ IIIQ IVQ IQ IIQ IIIQ IVQ IQ
Liabili ties ..

Assets

1. BC 58.54 54.63 52.89 56.92 62.93 62.54 63.13 68.59 68.43 64.13 63.23 69.80

2. GS 32.43 34.51 37.04 34.54 26.43 26.87 26.09 22.51 25.82 30.28 30.30 24.60

3. RRADL 2.90 3.02 2.95 2.77 2.19 2.17 2.21 2.18 1.47 1.48 1.53 1.47

4. RRATL 0.72 0.75 0.76 0.74 3.54 3.52 3.51 3.43 1.53 1.59 1.64 1.50

5. ER 5.38 7.11 6.33 5.01 4.89 4.86 5.04 3.27 2.71 2.50 3.28 2.60

Liabilities
.,'. • o•• _

1. DD 55.02 55.63 55.00 53.30 41.11 40.91 41.52 41. 27 43.14 43.60 44.0l 43.08

2. TD 33.36 36.56 37.4g 37 •.10 51.40 52.59 52.46 51.30 48.28 49.33 50.96 48.29

3. BB 3.10 00.43' 0.98 0.95 2.58 2.01 1. 58 3.32 0.76 0.05 0.11 2.04

4. ONLB 8.49 7.44 6.55 8.63 4.89 4.51 4.42 4.14 7.80 7.00 4.90 6.58 '

N
~
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On the liabilities si~e, ~he striking feature

is the pace and magnitude of depos~it growth, reflecting

such factors as the spread of banking habits, the rise in

the rate of domestic saving, the increasing monetization of

the economy, and not the least the rate of monetary

expansion. On the asset side: the changing pattern of

advances both with regar~ to purpose as well as security

is a fact of the shift in general emphasis of banking from

commerce to industry, particularly the new industries, in

the context of the acceleration of investment and diversi-

fication.,,7. The share of Be in total assets of the 'Bank'

has gone up over the years (Table 1.3) while, on· the other

hand, the share of GS has gone down over the same time

per~od (1952-53 to 1966-67). Quarter-to-quarter variations

in BC reflect the seasonal pattern. Thus the seasonal

peak for BC which was in QrI in 1952-53 shifted to QI in

1960-61 and 1966-67. The official peak season (Nov. to

April) and slack season (May to October) are obviously

reflected in BC. The peak and slack seasons are assoc-

iated with the peaks and slacks in agricultural output and

its marketing. Thus while QII is the peak quarter for

agricultural harvesting, the peak in marketing would be

7· See Madam,B.K., "India" in Crick, W.F., (ed.), Common­
wealth Banking Systems, Clarendon Press, Oxford,
1965. p. 202.
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reached somew~ere between the second half of Ql and first

l

half of Qll • Since 'Bank's' seasonal advances are mainly

against the security of agricultural commodities (food

grains and industrial raw materials), a very high percent­

age of commercial banks advances are secured by goods, or

financial assets. The margins on advance are also quite

high. Table 1.4 presents the data on distribution of

scheduled commercial banks credit to various sectors on a

percentage basis.

Table 1.4

Scheduled Commercial Banks Advances Accordi~
Purpose (Percentage of total)

In- Com- Personal
dustry merce Agriculture & Others Financial-

(1) (2) (3) (4)

March 1951 34.0 36.0 2.0 15.0 13.0

March 1956 37.0 36.5 2.0 15.5 9.0

March, 1961 50.8 28.6 3.1 12.4 5.1

March, 1965 59.5 25.2 2.8 8.0 4.5

March.. 1967 64 '.3 ·19.4 2.1 10.6 3.6

Sources: (i) G.S. Gupta, Monetary Policy Model, p. 35.

(ii) RBI, Trend and Progress of Banking in India,
various years.

Table 1.4 clearly shows that the contribution of

commercial-banks to the financing qf agriculture has been
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only residual in nature, with most of the BC going to in­

dustry and commerce. The rising share of the industrial

as against the commercial sector credit (in BC) reflects the

rapid industrial advance within the economy. A real turn

(of BC) in favour of the industrial sector took place after

1956, with a steep rise in investment in the second plan

period (1956-57 to 1961-62).

The Commercial bank's investment in government

securities shows the seasonal pattern in BC. This is to

be expected. lfuen the Commercial banks do not have the

pressure of credit demand during the slack season they

increase their holdings of government securities. Over

the period 1952-53 to 1966-67 the share of GS in total

assets or liabilities of 'Bank' has, been secularly declin­

ing - just the reverse of the trend in BC. Investments in

Government securities by Indian offices of the Scheduled

Commercial bank are reported below in Table 1.5 by

maturity.
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Table 1.5

. The Commercial Banks' Holdings of Government
Securities

Maturity - Distribution

Items

March 31, 1960 March 31, 196~.

(Percentage of (Percentage o£
total) total)

March 31, 1967
(Percentage
of total)

I. Treasury Bills 6.7

II, Securities Mat-
uring

1 ! Be1O\IT 5 years 35.0

2.BetllTeen 5 and
10 years 42.1

3. BetllTeen 10 and
15 years 11.7

4.0ver 15 years 4.5

5.9

42.2

45.5

6.1

3.3

2.1

58.3

31.4

5.6

2.6

Sources: RBI, Trend and Progress of Banking in
Ind1a, Var10us Issues .

. It is clear from Table 1.5 that approximately half

of the investment in government securities (including

treasury bills) is of maturity 5 years or less.·. The trend

also seems to be in favour of short-term securities maturing

in 5 years or less;"the share of su~h securities in the

total has been rising over the period'1960 to 1967.
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Other items on the assets,side of the 'Bank's'

balance sheet do not require much explanation. Turning

to the liabilities side of the balance sheet, the deposits

(Time and Demand) constitute the principal source of funds

for the Commercial banks. A close look at Table 1.3
•

reveals that the ratio of time deposits to demand deposits

went up during the period 1952-53 to 1960-61. However,

there was a reversal of this 'trend during the latter period,

i.e., from 1960-61 to 1966-67. This has been mainly due

to the reduction in the ~iscriminato~y reserve requirements

against demand liabilities since ~eptember 1962. It made

the time liabi~ities relatively less attractive for banks

to hold than had been the case until September 1962.

This (perhaps) resulted in relatively lower rates offered

by the commercial banks on time deposits and hence a

shift in the .non-bank public's relative demand for these

two types of deposits. No seasonality in the deposit

liabilities of the 'Bank' is apparent from Table 1.3.

The next major item among the liabilities of the

commercial banks is their borrowing from the Reserve Bank.

The indebtedness of scheduled banks, which alone are

entitled to normal borrowing facilities from the RBI, shows

considerable fluctuation from year to year and from qunrter

to quarter. There is a definite season~'lity in BB, with
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A detailed

discussion of the various provisions and formulas under

which the scheduled commercial banks are entitled to borrow

from the RBI will be found in the next section. The last

item on the liabilities side, ONLB, was obtained as a

residual item and is not subjected to systematic analysis in

the present study.

1.4 Monetary Policy Instruments and their Use in India

Monetary policy refers to the use of instruments

within the control of the central bank to influence the

level of aggregate demand for goods and services. The

traditional link between the real and monetary sectors

via the investment function - which includes the cost of

credit as one of its important argumen~s - will not really

be very important in a developing ~ountry like India.

What is likely to be more important in determining invest­

ment expenditure is the availability of credit, rather than

its cost. The demand for credit in the organized money

market is not likely to be sensitive to the lending rates

of the commercial banks, owing partly to the high profit­

ability of new investments and partly to the relatively

higher cost of credit in the unorganized part of the money

market. The RBI would, therefore, be able to exercise

its greatest influence via its control of the overall

availability of bank credit an1 its allocation among the
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competing sectors of the economy.

The starting point, for all plans of economic

development of underdeveloped countries, is to break the

vicious circle of poverty at the point of low capital

formation or investment. This requires massive autonomous

investment on the part of the State to build the social

overheads and infrastructure. The nature of these

autonomous investments tends to be such that they yield

fruits only in the long-term after a long gestation period.

Inflationary pressures are bound to arise in such a situ-

ation. l1hile rapid monetary expansion is inevitable in

the initial stages of the development process, the infla­

tionary spiral, if uncontrolled, is likely to (or at

least it is feared that it might) undermine all the develop-

ment efforts. The "key note of monetary policy" in India

h.as, therefore, been "What may be called controlled

expansion."S'

The statutory basis for the regulation of the

credit system by the RBI is embodied in the Reserve Bank

of India Act and the Banking Regulation Act. The former

Act confers on the RBI the usual powers available to

central banks generally, while the latter provides special

powers of direct regulation of the operations of commercial

and co-operative banks. The powers available to the RBI

8. Reserve Bank of India, The Reserve Bank of India:
Functions and WorkJ.ng", Bombay, 1970, p. 34.
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under the Banking Regulation Act are deemed to be import- .

ant for ensuring the development of banking on "soundlt"and

"healthylt lines. The RBI is empowered to operate with

all the usual monetary policy instruments possessed by a

central bank. We now turn to the discussion of the use

of these instruments by the RBI, and their general

effectiveness in the context of the Indian economic con­

ditions.
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per1y organized bill market, very little use of its re­

discount powers has been made by the RBI. The Bank's

(RBI's) assistance to the banking system has been made

available, in the main, through the alternative facilities

for advances from it. Such advances are repayable on

demand or on the expiry of fixed deposits not exceeding

90 days (180 days in case of export bills). Government

securities (among others) are eligible as collateral

against such advances.

Bank rate changes have been made relatively in­

frequently in India. The Bank rate, which had been 31

per cent since November 1951, was increased to 4 percent

in May 1957. Subsequently, the rate was raised to 41
percent in January 1963, 5 percent in September 1964, and

further to 6 percent in February 1965. In March 1968

the rate was lowered to 5 percent to stimulate economic

recovery in the economy. Effective January 9, 1971 the

rate was restored to its earlier 6 percent level in the wake

of a rising general price level. In addition to these

changes, changes in the effective 1endin~ rate of the

RBI have also come through the "back door". These are

discussed below under the headings of Bill Market Scheme

and The System of Differential Rates.

Bill Market Scheme

The Bill Ma~ket Scheme was introduced in January
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Under the scheme, the'Bank, (RBI) undertook to make

-,
I

.
demand loans to eligible scheduled banks against:the

security of usance promissory notes of their constituents.

The Scheme provides for the lodgement of bills as security

for advances from the RBI and not for their rediscount by
•

it. It therefore means that the b01,7rowing bank could

withdraw any of the lodged bills and replace them by other

eligible bills. This enables the banks to manage their

portfolios more efficiently since they can minimize interest

charges by borrowing according to their needs and by

remitting spare funds to reduce 'their indebtedness. As

an encouragement for the use of'the facilities under the

Bill Market Scheme, the loans against the eligible bills

were charged ini tial1y at 3 percent Cl percent be1m" Bank

rate). The interest concession was withdrawn in two

stages of 1 p~rcent'each and has ceased to be operative

since November 1956. There have been several institutional

changes in the Scheme since its inception in 1952. How­

ever, they are too numerous to be detailed here. In a

nut-shell, the Scheme has enhanced the borrowing capacity

of the sc~edu1ed commercial banks. The total commercial

bank borrowings have, however, never accounted for a signi­

ficant proportion of theit~tota1 deposit liabilities (see

Table 1.3).
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The System of Differential Rates

It was noted by RBI that the scheduled banks were

offsetting the impact of variable reserve ratios by indulging

in larger borrowing from the Bank. A straight increase

in Bank rate to curb this, it was felt, might have had

adverse repercussions on the gilt-edged market. Conse­

quently, between October 1960 and September 1964, a system

of lending rates on a slab basis was operated by the Bank.

Under this system, banks were given a basic quota equal to

a specific percentage of the statutory required reserves.

Any borrowings over and above the allocated quota were to

be charged higher rates. The weaknesses of this system

soon became apparent to the RBI~ First, the system was

indifferent as among the banks' varying asset portfolios.

Second, the rise in the average cost of borrowing would

be small and gradual, and hence might enable banks to pass on

the higher cost to their customers in the form of higher

lending rates.

The slab system was replaced, therefore, in

September 1964 by a new system involvi~g a sliding scale

of interest rates based on the net liquidity ratios of

the borrowing banks. Net liquidity is defined as the total'

of a bank's cash and balances with the RBI and other notified

banks, balances in current account with other banks and

investment in Government and other approved securities,
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less borrowings from the RBI, the State Bank of India and·

the Industrial Development Bank. The J11inimum net

liquidity ratio at the time was put at 28 percent, and for

every percentage point drop in the ratio, the cost of

borrowing from the RBI on the entire amount was to go.up

by 1 percent. The system, as it operates now, is such

that the minimum net liquidity ratio is. fixed at 34 percent

and the rate charged on borrowings from the RBI rise by 1

peTcent above the Bank rate (6 percent) for every drop of

one point or a fraction thereof in the net liquidity ratio.

The system might look similar to the slab system but it

really is quite different. Unlike the slab system, it

discriminates in favour of banks with higher liquidity

ratios. In addition to this system of penal rates, a

ceiling of 9 percent was prescribed for the lending rate

of foreign banks and larger Indian scheduled banks to dis­

courage these banks from borrowing from the Bank at higher

rates.

Data on the weighted average rat~ of lending by

the RBI to commercial banks were available on a quarterly

basis only after October 1960 (since the introduction of the

slab system). For the period prior to this, we have

assumed that all the lending by the Bank was done at the

Bank rate. This may not be strictly correct but the actual
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rate charged could be expected to be close to the Bank

rate. Thus the Reserve Bank Lending Rate (RRBL) variable

(see Chapter III) is equal to the Bank rate up to 1960

QIII, and equal to the weighted average rate of lending

by the RBI, thereafter.

Open Market Operations

Open market operations refer broadly to the purchase

and sale by the central bank of a variety of assets such as

Treasury bills, gold, Government securities, etc. Unlike

the situations in the United States and U.K., where open

market operations are mainly in'Treasury bills, open

market operations in India are entirely in Government bonds,

in the absence of a Treasury bi11 market. Even the gi1t­

edged (Gove~nment securities) market is quite narrow. A

sizeable proportion of the public debt is held by a few

large institutions (most of them Government owned) and the

volume of transactions in the securities market for the

purpose of varying their portfolios is limited. The

narrow gilt-edged market precludes large-scale operations

by the RBI, since they would unduly disturb Government

security prices. In India, open market operations have·

not been used much for influencing the cost and availability

of credit through changes in the cash reserves of banks.

The main purpose of open market operations in India has
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been to assist in G9vernment ... debt operations and to provide

seasonal finance to banks.

Variable Reserve Requirements

This is ~ comparatively new tool in the kit of

central banks of underdeveloped countries. In many

advanced countries, this is considered to be a blunt and

unfair weapon, and has been abandoned in many of them. In

Canada it was adopted only recently. But in underdeveloped

countries it assumes special significance in the context

of the ineffectiveness of bank rate policy and open market

operations. The central bank can directly and effectively

regulate the volume of credit created by commercial banks by

changing the percentage of reserves which these banks are

required to keep with .the central bank.

In India, the RBI Amendment A~t of 1956 empowered

the Bank, for the first time, to ~ary the minimum reserves

required to be maintained with it by scheduled banks between

5 and 20 percent i~ respect of their demand liabilities

and 2 and 8 percent in respect of their time liabilities.

The minimum reserve requirement is related to the average

daily balance of banks with the RBI. The Act was further

amended in 1962.and, since September 16, 1962, scheduled

commercial banks have been required to maintain statutory

balances at not less than 3 percent of their demand and

time liabilities and the RBI is empOlV'ered to increase this
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ratio up to 15 percent. The'RBI also has the power to

impose supplementary reserve requirements on net increases

in the demand and time liabilities of the commercial banks

after a date specified by it. This provision is designed

to ensure equity in the operation of additional reserve

requirements when the acquisition of fresh deposits by

banks is highly uneven. The Act also provides for the

payment of interest by the Reserve Bank, at its discretion,

at a rate or rates which it may determine from time to

time, on the amount of reserves which exceed the minimum

of 3 percent of the bank's demand and time liabilities.

The technique of variable reserve requirements

has so far been used only once.' In 1960, it took the form of

requiring the banks to maintain with the RBI additional

cash reserves on the increase in demand and time liabilities.

This had only a limited success since the banks evaded

it largely by recourse to borrowings from the Reserve Bank

and partly by liquidating Government securities.

To prevent the banks from offsetting the impact of

variable reserve requirements by running down their holdings

of Government securities, the Amendment of 1962 requires.

all banks to maintain a minimum amount of liquid assets

equal to not less than 2S percent of their demand and time

liabilities in India, exclusive of the statutory required

---,
i I

i I

I
I
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reserves (i.e., effectively 28\) they hold with the RBI.

In practice, however, it has never impinged on banks'

portfolio preferences since traditionally the banks have

voluntarily maintained a liquid asset ratio higher than

the prescribed minimum of 28 percent.

The existence of the unorganized money markets,

and the practice of keeping high excess reserves on the

part of the commercial banks, limit the effectiveness of

this potentially most powerful instrument in India. ~The

increases in reserve requirements must be very substantial

if they are to impinge significantly upon the liquidity

position of the banks. But, on the other hand, violent

and frequent changes in reserve requirements may seriously

hinder the growth of~sound commercial banking and thus may,

in a way, defeat the very purpose of development policy.

Selective Credit Controls

All the measures discussed above could be termed

quantitative measures since they are aimed at influencing

I

the economy by influencing the quantity of credit. How-

ever, sometimes it might be equally important to influence

simply the direction of credit. In the.context of a

developing country like India, which is characterized by

acute capital shortage, "qualitative" measures for achiev­

ing this assume special significance. The great advantage
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of qualitative controls, if they are effective, is that they

curtail sharply those investment areas which have low

priority value, while the quantitative instruments curtail

investment in general and are, therefore, inefficient in

diverting resources towards desired channels. It shoul~'

be recognized, however, that some element of selectivity can

be imparted to quantitative credit controls also by giving

concessions to priority sectors or activities; this has

been so in India.

In India, selective credit controls are considered

as a useful supplement to general credit regulation and

are found to be most effective when they are used together

with general credit controls. The main forms which these

controls have assumed jn India are: (1) directives to

increase margin requirements, (2) re~lation of the total

credit per borrower, and (3) main~enance of credit ceilings

against specified commodities. These directives have

sought to prevent speculative hoarding of commodities like

food grains and essential raw materials to check an undue

rise in their prices. Historically, these measures have

not been very effective in arresting the rising prices of

food and other articles. In the present study we shall

ignore these selective credit control instruments, partly

because of the difficulties involved in incorporating them

in our monetary equations, and partly because of their
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CHAPTER II.

ESTIMATION OF THE QUARTERLY NATIONAL INCOME

OF INDIA, 1951-52 TO 1966-67

This chapter, in some sense, represents the 'back~

ward linkage" effect of our efforts to build a quarterly

econometric model of the Indian monetary sector. Since

quarterly data are available for most of the monetary

variables, the lack of these for national income seemed to

be the only major bottleneck in building the model. In

this chl:lpter we report our estimates of quarterly national

income1 . and describe in detail how they were arrived at.

The methods used for the estimation of national

income in India by the Central Statistical Organisation

(the agency responsible for preparing and publishing

official estimates) are unique, as they combine both Income

and Product approaches to the estimation of national income,.
the choice of method being dictated by the availability of

data. Thus while the product method is used for Agriculture,

l·Our estimates reported in this chapter are actually those of
net domestic product at factor cost (NDP) rather than
'national income (pet national income at factor cost), which
is equal' to NDP-net factor income from abroad. In this
chapter, however, we shall be using the term national income
to refer to the NDP. Yearly estim~tes of national income
in India correspond to financial years running from April
1 to March 31. Thus. the vear 1952-52 means the period between
April 1, 1951 and March 31: 1952. .

46
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Mining and Manufacturing, etc., an extensive use of the

income method is made in arriving at the contribution of

---.
i
I

sectors like Trade, Transportation and Services. Due to

the lack of availability and comparability of data over

time, an element of arbitrariness becomes unavoidable.

The estimates have been criticized for this reason. As

an example, we quote from Natonal Income of India •••• Z.,

"The analysis of the growth in national income, in the

aggregate and sector-wise, has clearly brought out that the

current estimates of national income cannot be relied on

as a basis for measuring the growth in income in the last

decade or in measuring the rate of growth from year to

year. There are two main defects: the basic data for

the estimation of sector incomes have not been mobilised

and organised on a scientific basis and, therefore, the

latter suffer from a large element of conjecture. This

applies both to the calculation of the working force when

the 'income method' is applied and for commodity production

when the product method is applied. In the combination of

these two methods, based on certain assumptions, arbitrary

estimations have been arrived at ••. In any event, it

would be futile to seek an answer to the question whether

national income has grown in real terms in the past

decade? and at what rate? from the data that are made

2~ The Indian Merchant's Chamber, Economic Research and
Training Foundation, National Income of India, Growth
and Distribution (1950-51 to 1960-61), Bombay, 1963,
pp. 95-96.
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available."

This may be considered as a somewhat extreme view.

Howeve~, it is hard to resist expression of such views if

one happens to probe deeper into the methods employed in

arriving at the national income estimates. Since the

availability of data on a quarterly basis is far more

limited than that on a yearly basis, the estimation of

quarterly national income by employing methods parallel to

those employed for the estimation of annual series is ruled

out. Thus, instead of trying to estimate quarterly

national income by employing primary income and product

data, we have constructed some indices which are broadly

indicative of the relative share of each quarter in the

annual output and could, therefore, be used to apportion

the yearly national income among the quarters. What

these indices are and how they are· constructed are the

questions with which the rest of this chapter is concerned.

We have divided the economy into three sectors.

These sectors are:

(i) the Agricultural Sector: does not include Fishing,

Forestry and Logging;

(ii) the Industrial Sector: consisting of (a) Mining and

Quarrying, (b) Large-scale Manufacturing, (c) Small­

scale Manufacturing, (d) Construction, (e) Electricity,
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Gas and Water Supply;

the Other Economic Activities Sector: consisting of

whatever is not included in the above two sectors.

Thus it includes (a) Fishing, Forestry and Logging,

(b) Transport and Communication, (c) Trade, Storage,

Hotels and Restaurants, Cd) Services.
3

•

---,
I

The national income originating in each'of these three

sectors will be termed (i) "Agricultural Income", (ii)

"Industrial Income", and (iii) "Other Income". Table 2.1

contains a statement of sector-wise (sectors as above)

national income (i.e., NDP) from 1951-52 to 1966-67, at

constant (1960-61) and current prices. We are now ready

to embark upon the discussion of how these "sectoral

incomes" are allocated among different quarters.

2.1. The Agricultural Sector

The "agricultural income" is allocated among

different quarters on the basis of a quarterly index of

3 .
. • For the sectoral classification and estimates of

national income, see Central Statistical Organization,
Estimates of National Product 1960-61 to 1967-68,
Department of Statlstlcs, Cablnet Secretarlat, .
Government of India,
March 1969, pp. 4-7.
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agricultural production which we have constructed for this

purpose.

A yearly index:~f agricultural production, based

on the yearly production of 28 major agricultural crops

(food and non-food), is published by the Directorate of

Economics and Statistics, Ministry of Food and Agriculture. 4 •

These crops, together with their respective weights in

the aggregate index, are listed in Table 2.2. We have

used the yearly index as the starting point for construction

of the quarterly index. The quarterly index is ba~ed on

the quarterly production of the same 28 crops and the

weights used for arriving at this aggregate index are also

the same as those in the yearly index. For calculating

the proportion of total production of a crop falling in

each quarter, two basic assumptions hav~ been made: (i)

9utput 9fa crop is assumed to accrue in the quarter in

which it is harvested and (ii) if the harvesting season of

a crop extends over more than one quarter, the total out­

put of the crop is allocated between quarters involved in

proportion to the number of months of the harvesting season

4· The yearly index numbers of agricultural production pub­
lished in Estimates of Area and Production of Princi al

rops 1n n 1a, are or t e gr1cu tura years u y
1 to June 30) Ii 19 50- 51 to 1966- 6 7, 1. e., 1950 QI I I to
1967 QII, with the Agricultural year 1949-50 as the base
year. The indices for 1964-65 to 1965-66 were based on
"partially revised" estimates, while those for 1966 .. 67. were
based on "Final Estimates". These indices are, therefore,
subject to revision and so would, therefore, be the quarterly
indices for these years which we have constructed on the
basis of yearly "indices".
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season for maize in Jammu and Kashmire extends from August

to OctoberS.; hence two-thirds of the output of maize in

Jammu and Kashmir would be allocated to the third quarter

(July to September) and one-third to the fourth quarter

(October to December).

To illustrate the procedure fUlly, let us take the

example of the rice crop for the year 1962-63. State-wise

production data are available in the Estimates of Area and

Production of Principal Crops, for three seasons of rice,

viz., (i) Winter Rice, (ii) Autumn Rice, and (iii) ·Summer

Rice. The crop calendar gives the state-wise harvesting

seasons for each of these three categories of rice. Let

us consider ~he Autumn Rice first. The harvesting season

for Autumn Rice in the state of Andhra extends from June

to September. Hence, one-fourth of the total production

of Autumn rice in Andhra is allocated to ;Quarter II and

three-fourths to Quarter III. In Assam 'the season extends

from June to August; thus 1/3 goes to Qua,rter II ,and 2/3

$oes to Quarter III. The same procedure is applied to

the remaining States and Union Territories .. Now the

quarter-wise addition of output over States and Territories

would give quarter-wise aggregate output of Autumn Rice in

s·See Indian Crop Calendar, 1967, p. 31.
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The procedure described above is repeated with

respect to Winter Rice and Summer Rice. Adding the

three will give the quarterly output of Rice in 1962-63

(1962 QIII to 1963 QII). The quarterly output figures

are then converted into percentages. Thus the allocation

of the total output of Rice in 1962-63 among different

quarters was obtained as follows: Quarter III - 10.0\,

Quarter IV - 65.2\ Quarter I - 21.3\ and Quarter II - 3.5\.

The whole procedure described above was repeated with

respect to each of the remaining 27 commodities to give simi­

lar indices for the year 1962-63. Similar indices (for

all the 28 commodities) were calculated in an identical

manner for years 1963-64 to 1966-67. A weighted average

of the quarterly indices for these five years (1962-63

to 1966-67) was then calculated. The weighted average

so obtained was then assumed to be applicable (uniformly)

to years 1950-51 to 1961-62. The weighted average was

assumed to represent the years prior to 1962-63 because

the state-wise breakdown of the total crop output fOT these

years was not available to us, and hence ratios similar to

those for years from 1962-63 to 1966-67 could not be cal~

culated for years prior to 1962-63. It is recognized that

the results might have been more reliable if it were possible

to calculate these indices separately for each year prior
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to 1962-1963. Results might also have been improved by

further disaggregating the computation of these indices to

district levels instead of state levels. Limited avail­

ability of data and resources have kept us from incorporat­

ing these refinements in calculating the indices. The

indices for five major crops over the years 1962-63 to

1966-67 and the weighted average of these indices are

reported in Table 2.3.

The yearly index numbers of production (1949-50

100) for 28 crops are published in the Estimates of.Area

and Production of Principal Crops in India. The quarterly

index numbers of production could be calculated very

easily by combining these yearly index.numbers with the

quarterly indices calculated as described above. For

example, the quarterly index number of production for rice

(1949-50.= 100) for the first quarter of 1963 would (at an

annual rate) be .213 X 4 X 132.6 ~113.0, where 132.6 is

the index number of rice production in 1962-63 and 0.213 is,

as described above, the proportion of annual rice output

produced in the first quarter. This procedure is used

to compute the quarterly index numbers of production for

each commodity for the years 1950-51 to 1966-67. The

aggregate quarterly index of agricultural production based

on 28 crops is finally obtained by combining the index num-
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bers for individual commodities according to their weights..

Table 2.4 contains the quarterly index numbers of Food,

Non-food and Agricultural (Food and Non-food) production

for the years 1950-51 to 1966-67.

The 28 commodities included in the quarterly

index account for roughly 70% of the "Agricultural Income"

in a typical year. lfuat about' the remaining 30%1 We did

hot have any significant statistical information on quarter

to quarter variations in this portion of the "Agricultural

Income" . We have therefore chosen the quarterly index of

agricu1tu!a1 production (reported in Table 2.4) to allocate

the "Agricultural Income" among the various quarters. To

see how this is done, suppose we want to calculate the

"Agricultural Income" in 1963 QI. Let QIAP63I denote the

quarterly index of agricultural production in Quarter I

of 1963 and YA62-63 denote the "Agricultural Income" in

financial year 1962-63 (1962 QII to 1963.QI). Now the

"Agricultural Income" in quarter I of 1963 (QYA63I) will be

given by:

(2.1)
QYA631

I. ~IAP631 ~A62-6~
- \QIAP62II-t-QIAP 2111 + QIAP621V+QIAP6'3"r'"

Table 2.5 contains the quarterly time series on "Agricultural

Income", computed by utilising formula (2.1) above, for
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years from 1951-52 to 1966-67

2.2. The Industrial Sector

This sector, as we have defined it, accounts for

roughly 20% of the national income. A procedure similar

to the one adopted for "Agricu1t~ra1 Income" has been used

for allocating the "Industrial Income i ' among the quarters.

However, we did not have to construct a quarterly index

in this case since a monthly index of industrial production

is compiled and published by the Central Statistical Organi­

zation. We have obtained the index from various issues

of the Report on Currency and Finance and the Reserve Bank

of India Bulletin. Quarterly estimates of "Industrial

Income" are obtained by su?stituting, in formula (2.1),

the "Industrial Income': and the "Index of Industrial

Production" respectively for the "Agricultural Income" and

the "Index of Agricultural Production". These estimates

may also be subject to the same kind of defects; the

quarterly index of Industrial Production may not be an

entirely satisfactory index of quarter-to-quarter variations

in the "Industrial Income" since the commodities inl:luded

in the Index account for only a minor fraction of the

Industrial Income. Another drawback of using the Index of

Industrial Production stems from the fact that these indices

are not strictly comparable over the period 1951-52 to
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The indices (of industrial production) are on

different bases (1948 and 1956) and with varying degree of .

coverage, the number of commodities included being much

higher for 1956 as compared to 1948. HOlV'eve r, one can

draw comfort from the fact that the index numbers for a

particular quarter did not differ materially when shifted

from one base to another, i.e., the index was not very

sensitive to a change in the coverage. This fact tempts

us to .. think that the index may not be too bad a representative

of the "Industrial Sector" as a whole.

However, the realization of the limited coverage

of the "Index of Industrial Production" has led us to try

quadratic minimization techniques (to be described in

detail in the next section) for the estimation of quarterly

"industrial income". In Table 2.6 we present two

separate estimates of quarterly "industrial income", one

computed by using the "Index of Industri~l Production"

and the other by using the quadratic minimization techniques.

In arriving at the quarterly national in~ome (by ,aggreg­

~ting the'quarterly income of the three sectors), we have,

however, used the quarterly "industrial inc!'me" estimate?

by using the "Index of Industrial Production".
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2.3. Other Economic Activities Sector

Quadratic minimization techniques have been used

to allocate the national income originating in this sector

(i.e., "Other Income") among the quarters.

of the techniques follows.

The problem of creating a monthly or quarterly

series given only a set of annual figures has been explored

by Lisman and Sandee6 . and by Boot, Feibes and Lisman. 7 •

Friedman8 • is also concerned with the related but different

problem of interpolating time series by employing other

series which are correlated with them. Thus for applying

Friedman's approach to this specific case we would need to

have quarterly data on series related to the national income

6·Lisman, J.H.C., and Sandee, J., "Derivation of Quarterly
.Figures from Annual Data", Applied Statistics, 13,
1964, pp. 87-90.

7· Boot , J.C.A., Feibes, W., and Lisman, J.H.C., "Further
Methods of Derivation of Quarterly Figures from Annual
Data", Applied Statistics, 16, 1967, pp. 65-75.

8·Friedman, M., "The Interpolation of Time Series by
Related Series", .
Journal of the American Statistical Asseciation, 57,
1962, pp. 729-57.



series. Friedman does not deal ill an.y de'tail with the
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problem of allocating annual totals among quarters. Denton9 .

poses the problem as a problem of adjusting monthly or

quarterly time' series to independent annual totals. Thus

he is concerned with the problem of " .•. adjusting monthly
•

or quarterly values obtained from on~ source to make them

accord with annual totals or averages obtained from another".lO.

Although Denton's approach may seem only remotely concerned

with the problem of creating a fresh series, it has been

possible for him to show' that the approach advocated by

Boot, Feibes and Lisman could be considered as a special

case of his general "adjustment problem". The discuss-

ion of this problem tha.t follOl'1S is drawn directly from

Denton. ll •

Let us assume that we have an original quar~erl>r

time series for m years represented in column vector form
'., .

by Z = (zl' zz' •••• 'Z4m). Let it be assumed further that

a set of m annual totals represented by y = (Yl' yZ··· 'Ym)

9·Denton, F.T., "Adjustment of Monthly or Quarterly Series
to Annual Totals: An Approach Based on Quadratic Mini­
mization", Journal of the American Statistical Associ­
ation, March 1971, pp. 99~lo2.

lO'Denton, Ope cit., p. 99.

II. Ibid.
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is given to us independently of the quarterly time series.

The "adjustment problem" could nOl'! be defined as the problem

of adjusting the original vector z to obtain a new vector

x: (xl' x2 ' ••. ,x4m) by a method which (i) minimizes the

distortion of the original series, in some sense, and (ii)

satisfies the condition that the four quarterly values of

the new series within each year sum to the given annual

total for that year. For a fuller discussion and solution

of the "adjustment problem", refer to Denton. 12 •

Boot, Feibes and Lisman have suggested that a

reasonabl.e procedure f.or generating a monthly or quarterly

series, given only a set of annual totals, is to choose

values for the generated (estimated) series such that the

sum of squares of either the first or second differences

is a minimum. Since in the case with·which Boot, et. al.

are concerned, we do not have the 'so-called original series

(z); we assume an artificial series in its place such that

Zt = Zt-l for all t. With this choice of an artificial

series the "adjustment approach" would reduce to the approach

advocated by Boot, et. al. for creating a series in cases

where no initial estimates of the series existed.

The estimated series so obtained, by employing an

artificial series with the property Zt ~ Zt_l' will be

12. Ibid'.



independent of the choice of artificial series.
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It is very

important to have this property, because otherwise it will

introduce into the estimated series a further degree of

arbitrariness (in addition to one already inherent in the

choice of a penalty function) based on the choice of the

artificial series. Quarterly estimates for "industrial

How-

income" and "other income" (at constant 1960-1961 and

current prices) were obtained by minimizing the sum of

squares of first-order to fourth-order differences.

ever, in Table 2.6, which contains the estimates of

quarterly "industrial income", only "first-order difference"

results are reporte~. Only first and second-order differ­

ence results are reported in Table 2.7, containing the

estimates of quarterly "other inco~e".

Frank Denton had suggested that it may, in some

sense, be more reasonable if, in the above estimates, we

replace the artificial series (Zt = Zt-1). by.. a series

obtained by fitting a polynomial to the yearly series.

In the po1ynomia11y approximated series we will no longer

have Zt =. . Zt-1' and hence the estimated series will not be

independent of the po1ynomia11y approximate~ series. Two

separate polynomials were fitted to "other income" (YOI)

at constant (1960-1961) and current prices. They are res-
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. 1 '13.pectJ.ve y:

:l
I
I

(2.2)

(2.3)

YOI (Constant (1960-1961) prices)::. 39.5276668 - .81987465 T
. (-1. 302)

+ O.598062819.T2 .00128408478.T3

+ .oa~o~i~14.T4 .00aO~O~~~~7.T5
(2.17) (-2.11)

R,2 =~ 8422

YOI 6:urrent prices) =- 30.8856839 + .396857928 T
(2.793)

- .0073107936 T2 + .0000577672 T3
(-2.832) (4.356)

-2
R '= .9757

The polynomial estimates of quarterly YOI obtained

from (2.2) and (2.3) do not necessarily add to the yearly

totals. Now we can think of these polynomial estimates as

"original" series and apply the "adjustment" approach to

modify these estimates to add to yearly totals .. Table 2.8

contains the quarterly "other income" estimates obtained

bu ~inimizing the sum of squares of the first-order

13. The periQd covered was from 1951-52 to 1966-67, assuming
1951-52 =1, 1952-53 ::: 2, 1966-67 =- 16. We had chosen T
such that T. = 4 + 8 (i - 1), where i ~ 1,2, ... ,16.
Thus the esiimates of the quarterly YO!" (at annual rates)
could be obtained by simply putting T =1, 3, 5, 7~n2.2 or
2.3) for the first year; 9, 11, 13, 15, for the second
year, and so on. For the last year (i.e., 1966-67) one
would have to put T: 121,123,125,127, respectively,
for the four quarters. ~~en divided by four, these
estimates would yield the quarterly YOI estimates which
are reported in Table VIII. Figures in paranthesis in
(2.2) and (2.3) represent t-ratios.
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difference between the original and the estimated series.

On comparing these estimates obtained by using the polynomi­

ally estimated series with those obtained by using the

artificial series (see Tables 2.7 and 2.8), it is obvious

that there is hardly any difference between the two. We

had further employed the "adjustment" approach by employing

the penalty function in terms of proportionate differences

between the estimated series and the original (polynomi-

ally approximated) series. The proportionate differences

in period t could be defined as (xt - Zt)/Zt' We have not

reported the estimates obtained by minimizing the propor­

tionate differences since they were virtually the same as

those obtained by using arithmetic differences.

It should be clear that there is nothing inherent

in the methods discussed above to make them necessarily

superior to other methods one might choose. If one has

some additional information about the relative strength of

the quarters in terms of economic activity, then that

information should preferably be utilized along with (or

instead of) these quadratic minimization procedures in

estimating the relevant series. However, if a definite

seasonal pattern from quarter to quarter is not suspected,

these quadratic minimization procedures should be quite satis-

factory. After all, these minimization procedures do seem

to provide some spicy ups and down~ from quarter' to quarter



(see Tables 2.7 and 2.8). The quarterly estimates of
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national income (at constant and current prices) are

reported in Table 2.9 separately for the cases where: (i)

the artificial series (Zt~ Zt-l~ was used to estimate

"other income", and (ii) the polynomially approximated

series was used to estimate "other income". Finally,

Table 2.10 contains index numbers of quarterly national

income (1960-1961 0:=. 100) at annual rates at constant and

current prices.

In any discussion on the Indian Monetary Sector it

is quite customary to talk in terms of the "busy season"

(November to April) and the "slack season" (May to October)

in the money market. The estimates presented above are

clearly in conformity with the above division of the year

in terms of the "busy" and "slack" sea~on~, since they show

a heavy concentration of economic .activity in quarters IV

and I, which roughly span the "busy season". These

estimates might, therefore, be very useful in relating the

seasonal variations in monetary variables to those in

national income.



TABU: 2.1

STATE~IENT OF SECTOR ~\'ISE ~:\TIO~AL I~CO~lE AT CONST~IT A.'iD CURRENT PRICES

(In Billions of Rupees)

64

CONST~T (60-61) PRICES CURRENT PRICES

YEARS AGRICULTURAL INDUSTRIAL OTHER AGRICULTURAL INDUSTRIAL OTHER
INCOME INCO~IE I~CO~IE INCO:-IE INCOME INCOME

1951-52 48.42 17.00 36.28 49.10 16.80 34.00

1952-53 50.14 17.60 37.76 47.10 17.00 34.20

1953-54 54.45 18.40 39.05 52.00 17.70 35.10

1954-55 54.46 19.00 41.14 42.30 18.00 . ·35.80

1955-56 54.29 19.60 42.81 43.90 lS.50 37.40

1956-57 56.91 20.50 44.99 53.80 20.00 39.20

1957-58 54.12 20.70 46.28 51.30 21.20 41.50

1958-59 60.22 20.90 48.58 60.80 21.70 43.70

1959.-60 59.63 21.90 50.57 60.90 23.20 45.70

1960-61 .65.71 26.88 41.21 65.71 26.S8- 41.21

1961-62 66.27 28.S5 43.79 67.69 29.19 44.73

1962-63 64.41 30.98 46.38 69.06 . 32.06 4S.S7

1963-64 66.10 33.93 49.97 SO.18 37.05 55.0S
..

1964-65 72.26 35.93. 52.71 9S.45 40.93 62.91

1965-66 61.0S 36.51 54.40 94.35 44.• 34 68.S1

1966-67 60.95 36.70 55.68 113.01 48.26 77.75



FOOD GRAINS

TABLE 2.2

Cm.R-tODITIES INCLUDED IN THE

INDEX

OF AGRICULTURAL PRODUCfION

NON-FOOD GRAINS

65.

S.N. CO~t'tODITIES WEIGHTS

1. Rice 35.3

2. Jowar 5.0

3. Bajara 2.7

4. lofaize 2.1

S. Ragi 1.2

6. Small t-lillets 1.5

7. \fueat 8.5

8. Barley 2.0

9. Gram 3.7

10. Tur 1.1

11. Other Pulses 3.8

Total Food Grains 66.9

S.N. COt-~[ODITIES WEIGHTS

1. Ground Nut 5.7

2. Sesamum 1.2
..

&Mustard 2.03. Rape Seed

4. Lin Seed 0.8

5. Castor Seed 0.2

6. Cotton 2.8

7. Jute 1.4

8. Nesta 0.3

9. Tea 3.3

10. Coffee 0.2

11. Rubber 0.1

12. Sugar Cane 8.7

13. Tobaco 1.9

14. Potatoes 1.0

. 15. Black Pepper 1.2

16. Chillies (Dry) 2.0

17. Ginger (Dry) 0.3

. Total Non-Food Grains 33.1

All Commodities 100.00



TABLE 2.3 .

QUARTERLY INDICES - PERCENTAGES OF TOTAL OUTPUT ACCURING IN EACH QUARTER - FOR SELBCTED AGRICULTURAL CO~IODITIES

AGRICULTURAL YEAR 62-63 AGRICULTURAL YEAR 63-64 AGRICULTURAL YEAR 64-65

Cml.\iODITIES 62 III 63 IV 63 I 63 II 63 III 63 IV 64 1 64 II 64 III 64 IV 65 I 65 II

l. Rice 10.0 65.2" 21.3 3.5 10.0 66.5 20.4 3.1 13.1 64.2 17.1 5.6
2. JO\\:lr -- 47.4 45.9 o 6.7 -- 45.1 0 47.4 7.5 -- 49.2 44.3 6.5

3. \\nc:lt -- -- 35.6 64.4 -- -- 34.3 65.7 -- -- 33.4 66.6

4. Gram -- -- 62.2 37.8 -- -- 62.9 37.1 -- -- 61.0 39.0

5. Groundnut 17.8 67.4 6.8 8.0 17.4 69.1 6.4 7.1 18.3 70.4 5.9 5.4

6. Jute 84.5 15.5 -- -- 85.5 14.5 -- -- 83.8 16.2 -- --
7. Gin~cr (Dry) -- 65.8 34.2 -- -- 65.0 0

35~0 -- -- 64.1 35.9 --

AGRICULTURAL YEAR 65-66 AGRICULTURAL YEAR 66-67 '~IGHTED AVERAGE TO BE
BE USED FOR YEARS

1951-52 to 1961-62
CO~L\iODITIES 65 III 65 IV 66 I 66 OIl 66 III 66 IV 67 I 67 II III IV I II.

1. Rice 13.0 63.5 17.5 6.0 14.7 56.2 20.6 8.5 12.0 63.3 19.4 5.3
2. JO\\'ar -- 049.3 '43.4 7.3 -- 42.4 49.2 8.4 -- 46.6 46.1 7.3
3. Wheat -- -- 33.7 66.3 -- -- 35.7 64.3 I -- -- 34.5 65.5

4. Gram -- -- . 63.1 36.9 -- -- 62.4 37.6 -- -- 62.2 37.8

S. Ground Nut 16.3 69.2 7.0 7.5 16.4 69.7 7.1 6.8 17.3 69.2 6.6 6.9

6. Jute 85.8 14.2 -- -- 85.3 14.7 -- -- 84.9 15.1 -- --
7. Ginger (Dry) -- . 62.0 38.0 -- -~ 61.8 38.2 -- . -- 63.8 36.2 --

0\
0\

~



TADLE·2.4
QUARTERLY INDEX OF AGRICULTURAL PRODUCTIQ.'{: fol:RICULTURAL YEAR 1950-51 to 19.6-67 (AT A.'mUAL RATES)

BASE: AGRICULTURAL "EAR 1949-50 • 100

s.J 1950-51 1951-52 1952-53 1953-54 1954-

1Tf:·:S III IV 1 II III IV I II 111 IV I 11 III IV I II III IV

1.1 !'oed r.r;:ins 35.6 157.5 99.3 6tl.5 37.3 161.8 98.9 66.5 41.3 175.7 110.3 77.1 49.7 214.5 126.9 85.2 015.5 195.(

:_ :~':in·Fo~J r.:3~ns 53.7 178.7 151.1 40.2 60.3 183.6 155.8 42.3 59.0 166.7 148.6 40.9 53.3 175.4 149.3 40.8 58.7 .208.C

,). ,\11 (c::.-.oJI: Ics 41.6 164.5 116.4 59.8 44.9 169.0 117.7 58.5 47.2 172.7 123.0 65.1 50.9 201.6 134.3 70.5 49.9 199.E
I

L.~J
-1955 1955-56 IS56·57 1957-58 1958-59

I rE~:S I II III IV 1 II III IV 1 II 111 IV I II 111 IV I 11

I ~. IFc~J l:r.• ins I~S.5 90.5 46.08 201.77 128.44 91.28 50.87 210.21 138.35 97.31 44.99 194.54 117.76 82.71 52.48 228.19 1.17.5 !l9.5

I :. 1~'C:l-FOu.! Grains liO.3 46.6 62.97 201.64 110.69 44.4 67.91 222.63 186.38 49.11 66.94 l24.6 178.57 47.74 74.96 238.58 192.33 51.4
I 1. ~\~l Cc:;.: ..J.Htic:s 1.12.3 78.0 51.67 701.72 142.42 75.76 56.51 214.32 154.25 81.35 . 52.26 l04.49 137.89 71.14 59.92 231.63 162.33 S3.C:

~ ..T 1959·60 1960-61 1961·62 I 1962-63

...., .. IT[~:S III IV 1 11 III IV 1 II 111 IV I 11 111 IV I 11

1. i Fo~·l Cr3ins 53.13 224.34 138.3 101.4 54.85 239.88 153.62 107.83 57.38 246.12 153.24 k13.56 50.54 242.52 152.96 97.44'I' F'J" 68.13 228.03 192.03 51.42 67.33 245.89 208.78 54.83 82.22 257.80 217.9 .57.73 i9.07 255.14 218.93 57.08•• .otrn· co Itralns
3. I~Il CO:::'''lOJi: I~S 58.10 225.56 156.09 84.61 58.98 241.87 171.88 90.29 65.60 249.98 174.64 : 95.08 59.99 246.70 174.80 84.08

. I
!~.s.1 196:>·64 I 1964-65 I 1965-66 I 1966·67

IW:S I III IV . 1 11 III 1\' 1 II III IV 1 II 111 IV 1 II

L

! ~. i~cO.!rr.r.li~S .' 52.30 ~1I~.!l6 ~51.65 89.68 65.89 27~•.37 ~5~.43 11~.29 54.71 ~16.2!1 124.41 97.35 1.60.04 201.17 138.66 107.59
'.. .cn-rOt;,J "r:lln5 M.55 _6•• 17 .19.46 55.18 85.31 29•• .1.1 .4:1.87 6_.97 72.30 .66.03 .l21.45 59.86 71.92 240.91 215.0 59.14\i 3. 1.\11 COI::,oJitics c.2.!l8 2<>4.04 174.09 78.26 72.32 219.118 184.03 99.31 60.53 232.76 158.52 ~ 65.96 214.32 163.93 91.55

0\
~



TABLE 2.5

QUARTERLY AGRICULTURAL INCmm,1951-52 TO 1966-67

[\. AT CO~ST~\7 (1960-61) PRICES (IN BILLIONS OF RUPEES).

QUARTERS FINANCIAL YEARS

1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966
-52 -53 -54 -55 -56 -57 -58 -5~ -60 -61 -62 -63 -64 -65 -66 -67

II I 7.40 7.31 7.85 8.30 8.94 8.61 9.25 8.16 9.53 9.97 10.31 10.62 9.50 9.21 11.01 8.94

III I 5.55 5.90 6.13 5.88 5.92 6.42 5.94 6.87 6.62 6.96 7.49 6.70 7.11 8.51 6.71 6~94
IV 110.91 21.57 24.29 23.53 23.11 24.35 23.25 26.57 25.70 28.52 28.54 27.56 29.83 32.89 25.79 27.82

I

I 114.56 15.36 16.18 16.75 16.32 17. 53 15.68 18.62 17.78 20.26 19.93 19.53 19.66 21.65 17.57 17.25

~. AT CURRE~;T PRICES: (IN BILLIOXS OF RUPEES).

QUARTERS I FINANCIAL YEARS

1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966
-52 -53 -54 -55 -56 -57 -58 -59 -60 -61 -62 -63 -64 -65 -66 -67

II I 7.50 6.87 7.49 6.45 7.23 8.14 8.77 8.24 9.73 9.97 10.53 11.39 11.52 12.55 17.01 16.58

III I 5.64 5.54 5.86 4.57 4.79 6.07 5.63 6.91 6.76 6.96 7.65 7.19 8.62 11.57 10.36 12.87

IV 121.20 20.26 23.19 18.27 18.69' 23.02 22.04 26.84 26.24 28.52 29.15 29.54 36.18 44.83 39.84 51.57

_______~I~114.76 14.43 15.46 13.01 13.19 16.57 14.86 18.81 18.17 20.26 20.36 20.94 23.86 29.50 27.14 31.99

0\
00

J
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TABLE 2.'; A

ESflMATES·OF "INDUSTRIAL INCOME" - USING THE INDEX OF iNDUSTRIAL PRODUCTION

l. Ai CONST~~T (1960-61) PRICES: (IN BILLIONS OF RUPEES).

QUARTERS

1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966
-52 -53 -54 -55 -56 -57 -58 -59 -60 -61 -62 -63 -64 -65 -66 -67 -

II 4.14 4.29 4.58 4.50 4.90 5.69 5.58 4.97 5.01 6.30 6.85 7.40 8.01 8.32 8.94 8.97

III 4.15 4.31 4.54 4.69 4.92 5.07 5.03 5.10 5.34 6.42 7.16 7.62 8.39 8.99 9.12 9.14 .

IV 4.25 4.52 4.64 4.89 4.86 4.81 4.97 5.24 5.56 6.90 7.21 7.82 8.71 9.21 9.07 9.31

I 4.46 4.48 4.64 4.92 4.92 4.93 5.12 5.59 5.99 7.26 7.63 8.14 8.82 9.41 9.38 9.28

l· AT CURRENT PRICES: (IN BILLIONS OF RUPEES)

QUARTERS
I

1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966
-52 -53 -54 -55 -56 -57 -58 -59 -60 -61 -62 -63 -64 -65 -66 -67

II I 4.09 4.14 4.40 4.26 4.62 5.55 5.72 5.16 5.31 6.30 6.93 7.66 8.76 9.47 10.85 11. 81

III 4.10 4.17 4.36 4.45 4.64 4.95 5.15 5.30 5.66 6.41 7.25 7.88 9.17 10.25 11.08 12.02
IV 4.20 4.37 4.47 4.63 4.59 4.69 5.08 . 5.44 5.88 6.90 7.29 8.10 9.50 10.49 11.01 12.24

I 4.41 .4.32 4.47 4.66 4.65 4.81 5.25 5.80 6.35 7.27 7.72 8.42 9.62 10.72 11.40 12.19

0\
\0

~
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TABLE 2~6 B

ESTIMATES OF llIND~STRIAL INCOME" - USING THE "QUADRATIC MINIMIZATION PROCEDURES";

USING ARTIFICIAL SERIES (Z~ = Zt_~ = 10) Ai~D "ADJUSTMENT" OF "ORDER ONE".

1. AT COXSTk~T (1960-61) PRICES: (IN BILLIONS OF RUPEES).

QUARTERS

1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966
-52 -53 -54 -55 -56 -57 -58 -59 -60 -61 -62 -63 -64 -65 -66 -67

III 5.44 4.04 4.60 4.68 4.83 5.06 5.16 5.21 5.21 6.30 7.09 .7.50 8.22 8.85 9.13 9.07·

III 4.29 4.36 4.58 4.73 4.87 5.12 5.17 5.23 5.31 6.65 7.15 7.65 8.41 8.95 9.14 9.09

IV 3.68 4.56 4.59 4.78 4.92 5.15 5.18 5.23 5.52 6.89 7.25 7.82 8.58 9.04 9.13 9.19

I I 3.59 4.64 4.63 4.81 4.98 5.17 5.19 5.23 5.86 7.04 7.36 8.01 8.72 9.09 9.11 9.35

~. AT CURRE~T PRICES: (IN BILLIONS OF RUPEES).

QUARTERS

1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966
-52 -53 -54 -55 -56 -57 -58 -59 -60 -61 -62 -63 -64 -65 -66 -67

II I 5.41 3.92 4.44 4.46 4.54 4.85 5.22 5.37 5.56 6.40 7.11 7.65 8.79 9.93 10.66 12.06

III I 4.26 4.21 4.42 4.49 4.58 4.96 5.29 5.40 5.68 6.64 7.23 7.86 9.13 10.15 10.89 12.25

IV I 3.62 4.40 4.41 4.52 4.65 5.05 5.33 5.44 5.86 6.84 7.35 8.82 9.43 10.34 11.20 12.16

I I 3.51 4.47 4.43 4.53 4.73 5.14 5.36 5.49 6.10 7.00 7.50 8.43 9.70 10.51 11.59 11.79

"'-3
o

j



TABLE 2.L!

ESTIMATES OF "OTHER INCmm" USING ARTIFICIAL SERIES (Zt • Zt_l • 10) AND ADJUSnfENT OF "ORDER ONE".

l. AT CONSTk~T (1960-61) PRICES: (IN BILLIONS OF RUPEES).

QUARTERS

9.63 10.09 10.53 11.07 11.46 11.80 12.96 10.90 10.65 11.45 11.90 13.06 13.33 14.32

1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966
-54 -55 -56 -57 -58 -59 -60 -61 -62 -63 -64 -65 ' -66 -67

9.25

1952
-53

1951
-52

II 1 9.21

III 9.03 9.40 9.69 10.24 10.63 11.20 11.52 11.98 12.99 10.23 10.98 11.39 12.38 13.15 13.46 14.31 '

IV 8.98 9.52 9.80 10.36 10.75 11.32 11.60, 12.24 12.66 9.97 11.11 11.57 12.73 13.22 '13.66 13.91

I 9.06 9.59 9.93 10.45 10.90 11.40 11. 70 12.56 11.96 10.11 11.05 11.97 12.96 13.28 13.95 13.14

~. AT CURRE~T PRICES: (IN BILLIONS OF RUPEES).

QUARTERS

1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966
-52 -53 -54 -55 -56 -57 -58 -59 -60 -61 -62 -63 -64 -65 -66 -67

II 8.81 8.42 8.71 8.86 9.18 9.61 10.17 10.66 11.53 10.55 10.70 11.81 13.06 15.15 16.24 19.97

III 8.52 8.52 8.76 8.90 9.30 9.72 10.32 10.80 11.60 10.22 11.06 12.05 13.49 15.63 16.66 20.33

IV 8.35 8.60 8.80 8.97 9.41 9.86 10.45 11.00 11.46 10.14 11.36 12.34 13.99 '15.96 17.42 19.62

I 8.32 8.66 8.83 9.07 9.51 10.01 10.56 11.24 11.11 10.30 11.61 12.67 14.54 16.17 18.52 17.83

"'-I....

_J



TABLE 2'. i B

ESTIMATES OF "OTHER INCOME" USING ARTIFICIAL SERIES (Zt =Zt_1 = 10),AND "SECOND ORDER" ADJUSTMENT

1. AT CONSTAJ'lT (1960-61) PRICES': (IN BILLIONS OF RUPEES).

QUARTERS

1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966
-52 -53 -54 ~55 -56 -57 -58 -59 -60 -61 -62 -63 -64 -65 -66 -67

II I 9.24 9.20 9.66 10.07 10.55 11.03 11.53 11.68 13.05 10.92 "10.56 11.55 11.76 13.23 13.11 14.57

III I 9.05 9.39 9.70 10.23 10.64 11.18 11.57 11.91 13.05 10.23 10.97 11.42 12.32 13.23 13.33 14.45

IV I 8.97 9.54 9.78 10.37 10.74 11.33 11.'58 12.28 12.63 9.95 11.16 11.53 12.79 13.16 13.74 13.81

I I 9.02 9.63 9.91 10.47 10.88 11.45 11.60 12.71 11.84 10.11 11.10 11.88 13.10 13.09 14.22 12.85

l. AT CURRENT PRICES: (IN BILLIONS OF RUPEES).

Ql,;ARTERS

1951 1952 1953 1954 1955' 1956 1957 1958 1959 1960 1961' 1962 1963 1964 1965 1966
-52 -53 -54 -55 -56 -57 -58 -59 -60 -61 -62 -63 -64 -65 -66 -67

II. I 8.94 8.33 8.77 8.83 9.20 9.59 10.20 10.60 11.56 10.59 10.61 11.92 12.89 15.40 15.84 20.40

III I 8.55 8.49 8.77 8.90 9.30 9.72 10.34 10.77 11.62 10.24 11.02 12.11 13.40 15.80 16.38 20.59

IV I 8.29 8.64 8.77 8.98 9.40 9.86 10.44 11.02 11.45 10.12 tl.40 12.30 14.04 15.89 17.54 19.42
I 'I I 8.22 8.74 8.79 9.09 9.50 10.03 10.52 11.31 11.07 10.26 11.70 12.54 14.75 15.82 19.08 17.34

-..!
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TABLE 2;8 "/A."~

POLYNOMIALLY" APPROXIMATED SERIES FOR ·"OTHER INCmm"

" .
1. AT CO~STANT (1960-61) PRICES: (IN BILLIONS OF RUPEES).

I i

QUARTERS

1951 1952 1953 1954 1955 1956 1957 195~ 1959 1960 1961 1962 1963 1964 1965 1966
-52 -53 -54 .-55 -56 -57 -58 -59 -60 -61 -62 -63 -64 -65 -66 -67

II 9.69 9.03 9.36 10.09 10.84 11.38 11.65 11.67 11.53 11.37 11.32 11.52 11.99 12.69 13.46 13.96

III 9.39 9.05 9.53 10.29 11.00 11.48 11.67 11.64 11.48 11.34 11.35 11.61 12.14 12.89 13.63 13.~S

IV I 9.19 9.12

I I "g.OS 9.22

9.71 10.48 11.14 11.55 11.68 11.61 11.44 11.32 11.39 il.72 12.32 13.09 13.77 13.95

9.90 10.66 11.27 11.61 11.68 11.57 11.40 11.32 11.44 11.84 12.50 13.28 13.89 13.85

~. AT CURRENT PRICES: (IN BILLIONS OF RUPEES).

-
QU:\RTERS

I
1951 1952 1953 1954 1955 1956 "1957 1958 1959 1960 1961 1962 1963 1964 1965 1966
-52 -53 -54 -55 -56 -57 -58 -59 -60 -61 -62 -63 -64 -65 -66 -67

III 7.82 8.48 8.95 9.29 9.52 9.71 9.89 10.11 10.41 10.84 11.44 12.26 13.33 14.71 16.43 18.55

III l ".
8.0 8.61 9.05 9.35 9.57 9.76 9.94 10.18 10.51 10.97 11.62 12.50 13.64 15.10 16.92 19.12

IV S.17 8.73 9.13 9.41 9.12 9.80 10.00 10.25 10.61 11.12 11.82 12.76 13.98 15.52 17.44 19.77

I I 8.33 8.85 9.21 9.47 9.67 9.85 10.05 10.33 10.72 11.27 12.02 13.03 14.33 15.97 17.98 20.43
'.

-..,J
~
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TABLE 2;8" B

ESTH1ATES OF "OTHER INCO~lE" I USING THE "POLYNO~tIALLY APPROXIMATED SERIES" AND ADJUSTMENT OF "ORDER ONE"

l. AT COXST~~T (1960-61) PRICES: (IN BILLIONS OF RUPEES).

QUARTERS

1951 1952 1~53 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966
-52 -53 -54 -55 -56 -57 -58 -59 -60 -61 -62' -63 -64 -65 -66 -67 .

II I 9.36 9.20 9.63 10.09 10.53 11.06 11.46 11.81 12.96 10.94 10.50 11.37 12.15 12.97 13.43 13.90
I

III I 9.03 9.40 9.69 10.24 10.63 11.21 11.52 11.98 12.98 10.26 10.87 11.48 12.39 13.12 13.54' 13.96

IV ! S.91 9.54 9.80 10.36 10.75 11.32 11.60 12.23 12.66 9.96 11.13 11.66 12.62 13.26 13~5 13.96

I 8.98 9.62 9.93 10.45 10.90 11.40 11.70 12.56 11.97 10.05 11.29 11.87 12.81 13.36 13.78 13.86

~. AT CURRE~T PRICES: (IN BILLIO~S OF RUPEES).

QUARTERS

1951 1952 1953 1954 1955 1956 1957 1958 ·1959 1960 1961 1962 1963 1964 1965 1966
':'52 -53 -54 -55 -56 -57 -58 -59 -60 -61 -62 -63 -64 -65 -66 -67

II! 8.25 8.57 8.68 8.87 9.18 9.61 10.17 10.66 11.52 10.54 10.71 11.80 13.08 15.07 16.60 18.50

III I 8.49 8.52 8.76 8.90 9.30 9.73 10.32 10.80 11.61 10.22 11.06 12.05 13.51 15.55 16.95 19.08

IV I 8.62 8.53 8.81 8.97 9.41 9.85 10.45 11.00 11.46 10.15 11.36 12.34 13.99 15.97 17.39 19.75

I 8.64 8.58 8.85 9.06 9.51 10.01 10.56 11.24 11.11 10.30 11.60 12.68 14.50 16.32 17.90 ZO.42

....:a
~
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TABLE 2.9A

ESTI~U\TES OF NATIONAL INCOME

(QUARTERLY) NATIONAL INCOME = "AGRICULTURAL INCO~IE" (TABLE V) + "INDUSTRIAL INCOME" (TABLE VI A)

+ "OTHER INCO~fE" (TABLE VII A) [USING ARTIFICIAL SERIES (Zt = Zt_1) AND THE ADJUSTMENT OF "ORDER ONE"l

1. AT CO~ST/~T (1960-61) PRI:cS: (IN BILLIONS OF RUPEES).· '..

QUARTERS I
I 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966
I -52 -53 -54 -55 -56 -57 -58 -59 -60 -61 -62 -63 -64 -65 -66 -67

II I 20.75 20.85 22.06 22.89 24.37 25.37 26.29 24.93 27.50 27.17 27.81 29.47 29.41 30.59 33.28 32.23

III I 18.73 19.61 20.36 20.81 21.47 22.69 22.49 23.95 24.95· 23.61 25.63 25.71 27.88 30.65 29.29 30.39

IV I 34.14 3Sj 1 38.73 38.78 38.72 40.48 39.82 44.05 43.92 45.39 46.86 46.95 51.27 55.32 48.52 51.04
I

I I 28.08 29.43 30.75 32.12 32.14 33.86 32.50 36.77 35.73 37.63 38.61 39.64 41.44 44.34 40.90 39.67

~. CURRENT PRICES: (IN BILLIONS OF RUPEES) •.

QUARTERS

1951 1952 1953 1954 '1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966
-52 -53 -54 -55 -56 -57 -58 -59 . -60 -61 -62 -63 -64 -65 -66 -67

II I 20.40 19.43 20.60 19.57 21.03 23.30 24.66 24.06 26.57 26.82 28:16 30.86 33.34 37.17 44.10 48.36

III 18.26 18.23 18.98 17.92 18.73 20.74 21.10 23.01 24.02 23.59 25.96 27.12 31.28 37.45 38.10 45.22

33.75 33.23 36.46 31.87 32.69 37.57 37.57 43.28 43.58 45.56 47.80 49.98 59.67 71.28 68.27 83.43

27.49 27.41 28.76 26.74 27.35 31.39 30.67 35.85 35.63 37.83 39.69 42.03 48.02 56.39 57.06 62.01

~

U1
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TABLE 2.9B

ESTIMATES OF NATIONAL INCOME

(QUARTERLY) NATIONAL INCOME = "AGRICULTt)RAL INCO~IE" (TABLE Vl t "INDUSTRIAL INCOME" (TABLE VI A) +

"OTHER INCmm" (TABLE VIII. B), [USING THE POLYNmUALLY APPROXIMATED SERIES nAND_'!1IEJ\J)JU~1MENT OF "ORDER ONEil]

1· AT CONSTru~T _(1960~61) PRICES: (IN BILLIONS OF RUPEES).

QlJAil.TERS

1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966
-52 -53 -54 -55 -56 -57 -58 -59 -60 -61 -62 -63 -64 -65 -66 -67

II 20.90 20.80 22.06 22.89 24.37 25.36 26.29 24.94 27.50 27.21 27.66 29.39 29.66 30.50 33.38 31.81

III 18.73 19.61 20 ..36 20.81 21.47 22.70 22.49 23.95 24.94 23.64 25.52 25.80 27.89 30.62 29.37 30.04

IV 34.07 35.63 38.73 38.78 38.72 40.48 39.82 44.04 43.92 45.38 46.88 47.04 51.16 55.36 48.51 51.09

I 28.00 29.46 30.75 32.12 32.14 33.86 32.50 36.77 35.74 37.57 38.85 39.54 41.29 44.42 40.73 40.39

.. AT CURRE~:T PRICES: (IN BILLIONS OF RUPEES) •~.

QUARTERS

1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966
-52 -53 -54 -55 -56 -57 -58 -59 -60 -61 -62 -63 -64 -65 -66 -67

II 19.84 19.58 20.57 19.58 21.03 23.30 24.66 24.06 26.56 26.81 28.17 30.85 33.36 37.09 44.46 46.89

III 18.23 18.23 18.98 17.92 18.73 20.75 21.10 23.01 24.03 23.59 25.96 27.12 31.30 37.37 38.39 43.97

IV 34.02 33.16 36.47 31.87 32.69 37.56 37.57 43.28 43.58 45.57 47.80 49.98 59.67 71.29 68.24 83.56

I 27.81 27.33 28.78 26.73 27.35 31.39 30.67 35.85 35.63 37.83 39.68 42.04 47.98 56.54 56.44 64.60

-.J
0\
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TABLE 2.10 A
INDEX No. 's OF NATIOSAL INCOME (qUARTERLY) AT N,1\UAL RATES CORRESPONDING TO ESTIMATES PRESENTED IN TABLE IX A

J... AT CO~:STA:"T (1960-61) PRICES. BASE: 1960-61 '. 100

QUA!tTERS

1!l51 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966
-52 -53 -54 -55 -56 -57 -58 -59 -60 -61 -62 -63 -64 -65 -66 -1>7

II 62.03 62.33 65.95 68.43 72.85 75.84 78.59 74.53 82.21 81.22 83.14 88.10 87.92 91.45 99.49 96.35
III 55.9;1 58.62 60.87 62.21 64.18 67.83 67.23 71.60 74.59 70.58 76.62 76.86 83.35 91.63 87.56 90.85

IV lOZ.05 106.46 115.78 115.93 115.75 121.01 119.04 131.69 131.30 135.69 140.09 140.36 153.27 165.28 145.05 152.58
I 83.95 87.93 91.93 96.02 96.08 101.22 97.16 109.92 106.81 112.49 115.42 118.50 123.88 132.55 122.27 118.59

1. AT CUR?.!::\! PRICES:

Ql'ARTERS

BASE: 1960-61 a 100

L

1951 1952 1953 1954 1955 1956 1957 1958 1959 ' 1960 1961 1962 1963 1964 1965 1966
-52 -53 -54 -55 -56 -57 -58 -59 -60 -61 -62 -63 -64 -65 -66 -67

II 60.93 58.09 61.58 58.50 62.87 69.66" 73.72 11.93 79.43 80.18 84.18 92.26 99.67 111.12 131. 84 144.57

III 54.59 54.50 56.74 53.57 55.99 62.00 63.08 68.79 71.81 70.52 77.61 81.08 93.51 111.96 113.90 135.19

IV l('O.!"O 99.34 109.00 95.28 97.73 112.32 112.32 129.39 130.28 136.20 142.90 149.42 178.38 213.09 204.09 249.41

I I 82.18 81.94 85.98 79.94 81.76 93.84 91.69 107.17 106.52 113.09 118.65 125.65 143.56 168.58 170.58 185.38

-...J
-...J

.'
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TABLB 2.10 B

I~DEX ~WIBERS' OF (QUARTERLY) NATIOt':AL INC<»~ (AT A."NU,\L RATES) CORRESro.~DING TO ESTUIATES PRESENTED IN TABLE IX B

L· AT CO:\$1.\.\1 (1960-61) PRICES: BASE: 1960-61 " 100

QUARTERS
I

]9S: 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962. 1963 1964 1965 1966
·52 ·53 -5·1 -55 -56 -57 -58 -59 -60 -61 -62 -63 -64 -65 .(,6 -67

II! 1,: ..15 62.18 65.95 68.43 72.85 . 75.81 78.59 74.56 82.21 81.34 82.69 87.86 88.67 91.18 99.79 95.10!

III ::'i.9~1 58.62 60.87 62.21 611.18 67.86 67.23 71.60 74.56, 70.CJ7 76.29 77.13 83.38 91.54 67.80 89.80

1\' Vl.S5 106.51 115.78 115.93 115.7S 121.01 119.04 131.66 131. 30 135."(,(, 140.15 140:63' 152.94 165.50 145.02 152.73

II S3.71 8S.07 91.93 96.02 96.08 101.22 97.16 109.92 106.84 112.32 116.14 118.20 123.44 ]32.79 121.76 120.75

, AT n:,:;..r.~;T !'HICES: B.\SE: 1960-61 • 100:."

QU,\imRSI
! 1:'31 1952 1953 1954 1955 1956 1957 1958 1959 1960 196"1 1962 1963 1964 1965 1966.

-5~ ·53 -54 -55 -56 -57 -58 ·59 -60 -61 -62 ·63 ·64 -65 -66 ·67
II 5'.1.31 58.53 61.49 58.53 62.87 69.66 73.72 71.93 79.40 80.15 84.21 92.23 99.73 110.88 132.91 140.18

II"I 5.1.50 5".50 56.74 53.5"1. 55.99 62.03 63.08 68.79 71.84 70.52 77.61 81.08 93.57 111.72 114.77 131.45
1\'1 1111. iO ~9.13 109.03 95.28 97.73 112.29 112.32 129.39 130.28 136.23 142.90 149.';2 178.38 213.12 20·\.00 24:.1.80
11 53.1;~ 51.70 86.04 79.91 81.76 93.S" 91.69 107.17 106.52 113.09 118.62 125.68 143.44 169.03 168.73 193.12

....:J
CO
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CHAPTER III

THE SPECIFICATION AND ESTI~~TION OF THE

MODEL'S STOCHASTIC EQUATIONS

In this chapter we present the OLS estimates for

several alternative specifications of each of the stochastic

equations in the Model. We have 12 stochastic equations,

of which 10 are behavioral equations. The monetary economy

is considered (from the point of view of this study) to be

made up of three sectors, namely, the Commercial Banking

Sector,l. the Private Non-bank Sector, and the Government

Sector (includes the Central and State Governments and the

RBI).2. The Commercial Banking Sector embraces all the

foreign banks operating in the country, and the Indian

scheduled and non-scheduled commercial banks. All these

banks, except'the Stete Bank of India since July 1, 1955,

were owned and operated by the private sector during the

sample period of this study (195Z QII to 1967 QI). The

l· For reasons explained earlier, in the first Chapter, we
are neglecting the unorganized part of the Indian Mone~

Market and the Co-operative Banking Sector in our present
treatment of the Monetary Sector of India.

Z·The Reserve Bank of India is included within the Govern­
ment Sector, since, in our judgement, the Bank has little
independent authority of its Dwn. It is essentially in
the nature of a Government department looking after
(among other things) the monetary'system of the country.

79
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Government sector is assumed to be exogenous to the Model;

therefore, we shall not specify any behavioral equations

for this sector. For the purpose of this study, each of

the three sectors described above is assumed to be homo­

geneous.

Behavioral equations are specified for six main

kinds of financial assets. They are:

(i) Bank Credit (BC) , held by the private non­

bank sector and supplied by the commercial

banking sector;

(ii) Currency with the Public (CUP), held by the

private non-bank sector and supplied by the

government sector;

(iii) Demand Deposits (DD) , held by the private non­

bank sector and supplied by the commercial

banking sector;

(iv) Excess Reserves (ER) , held by the Commercial

banking sector and supplied by the government

sector;

(v) Government Securities (GS), held by the com­

mercial banking sector and supplied by the

government sector;

(vi) Time Deposits (TD) , held by the private non­

bank sector and supplied by the commercial

banking sector.
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Eight behavioral equations have been estimated f~r

the demand and supply of these six financial assets. We

have found it very useful to include the lagged value of the

dependent variable. One way (among many others)3. of

rationalizing such a specification is to postulate a partial

adjustment mode1. 4 . Let us assume that there is an

unobservable desired level of the stock of a financial

variable Y, defined by Y*, which depends on the vector of

explanatory variables X such that

We further assume that the adjustment of the actual level

Yt towards the desired level Y*t is not an instantaneous

process; in particular, we assume that during a given period

t(quarter) only a fraction r of the difference between the

desired level Y*t and the initial level Yt - 1 is made up.

3. See Feige, E., "Expectations and Adjustments in the
Monetary Sector", American Economic Review, tolay, 1967;
and Gri1iches, Z., "DIstrIbuted Lags: . A Survey",
Econometrica, January 1967, for a good discussion of
the "other-ways".

4·Gupta, G.S., Monetary Policy tolode1 of the' Indian Econom¥,
1971, uses a SImIlar argument for JustIfyIng the IncluSIon
of lagged dependent variables in his equations. The
argument, however, is likely to be more appropriate for a
quarterly model (like ours) than for an annual one (like
Gupta's).

'I
I
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Thus

~

.I.

Hence Yt =- rY* t + (1 - r)Yt - 1

(3.2) or

Thus the coefficient of adjustment (r) would be given by

one minus the coefficient of the lagged dependent variable

in the equation. The higher is the coefficient of the

lagged dependent variable, the lower would be the speed of

adjustment ..

The average lag between y* and V in the adjustment

equation above ,,,ould s imply be _ I - r, since y* t =- }v t
1 - r r

r' Yt - l · However, the meaningful measure of lag would

be the measure of average lag between the observed Y and

the current and past values of Y*. This would, however,

simply be the same absolute ma~nitude with the algebraic

sign reversed.

would be I - r
r

Thus the average lag between Y and y*
5.

5. An alternative way of calculating this average lag
would be to express the adjustment equation as

Yt =- rY*t + r{l - r).Y*t-l .;- r(l - r)2Y*t_2

and then calculate average lag as

= O.(r) + l.(r)(l - r) ~ 2.(r)(1 - r)2

I - r

r
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It seems useful, at this stage, to write out in

very general f.orm the typical equation (in the model)

I

explaining the holdings of a financial asset. Let A

represent the item the holdings of which the equation

attempts to explain, rls represent interest rates and other

rates of return, and W represent some sort of wealth (or

budget) contraint or a proxy for it.

would then be:

The typical equation

(3.3) At '= f (r0 ' r 1 ' r 2 .•• r n ' Wt' At-1 )
t t t t

Here At represent the holdings of asset A in period t, r O
is the own rate of return and the rest of the rls represent

the rates of return on other competing assets. The

theory of "rational" portfolio choice would have one

expect

f. '> 0 i = 1
1

f. <. 0 i= Z, 3 ... n+l
1

f. ') 0 i= n+-Z, nT3
1

Where f i is the partial derivative of At with respect to the

i th argument in equation 3.3. There are few equations

in the model which do not really fit into this type of

format; the demand for currency is one obvious example.

We shall discuss such equations in detail when we individually
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discuss each equation in the model - a course on which we .

nOli embark •

. 3~1 Supply of Bank Credit Equation

In the market for Bank Loans, the loan rate is

perhaps the most important decision parameter for a parti-

cipating bank. It is well knO\ffl, however, that in times

of credit tightness the banks employ nori-price rationing

techniques rather than promptly resorting to loan rate

increases which perform the function automatically. This

is largely due to the need, on the part of most of the banks,

to keep good customer relationships. This, however, only

implies a sluggish response of 10':-J1 rate to credit con­

ditions since, "after a judicious interval of time, banks

will, as Samuelson has stated: I ••• do what any normal

prudent commercial-minded man would do; namel~, if a thing

is in short supply he will gradually raise the interest

charges on it, and let the higher ~rices help him do the

rationing. lu6 • If the responses of the 'commercial banks

in the lo~n market are due to a varying mix of the changes

in the loan rate and the rigidity of non-price limitations

(including selective credit controls by the Reserve Bank),

6. Goldfeld, S.M., Commerical Bank Behavior and Economic
Activity, North Rolland, Amsterdam, 1966, p. 64.
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one is likely to mis-specify the loan market equations by'

relying on the loan rate alone. Unfortunately, we have

found it impossible to deal with this matter empirically

since it was not possible to quantify the non-price factors

influencing the supply of bank credit (loans). 'We

simply had to rely on the loan rate al~~e.

A quarterly series for the average rate charged by

the commercial banks on their credit to the private non-

bank sector is not available for India. Even on an

annual basis the figures are not readily available. We,

therefore, had no real choice but to resort to some sort

of approximation. The Loan Rate (RL) used in the Bank

TheLending Rate (RPL) + Call ~loney Rate (RCM)

Credit Supply equations was calculated as equal to 1 Prime
7.

rationale behind using RCM is that it is, perhaps, the

best single indicator of credit conditions in the banking

sector, and hence, the commercial bank lending rate move­

ments are likely to be highly correlated with movements in

RCM. This may not be a very satisfactory way of approxi-

mating the loan rate. However, unde~ the circumstances

we could not think of anything better.

After much experimentation with various other

forms of equations, we have chosen the following equation -

7·We got the idea of using this approach from G.~. Gupta,
op. cit. He calculated the loan rate in a similar
fashion for his annual model.
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being the best of the'lot, in our judge~ent - to explain.
the supply of bank credit (or the demand for private non-

bank liabilities) by the commercia1bbanks. The values in

parenthes~s below the r~gression coefficient~ are the

t-ratios.

(3 .4) , BCs~ 0.1601 D2.(T""D)*1",~.1091·D3 .(T+D)*+ 0.1408, D4.(T+D)*

(4.26) (2.88) (3.92)

0.1959 D1 .(T+-D)* + 0.8250 BC_1 ..,. 0.2976 RL

(5.55)

- 0.3163 RGBY

(-5.62)

(17.93) (4.17)

. (3.4)

'.
R2. _ 0.9988

DW _ 1.44

Auto regressive transformation:

(5.49) (4.59) (5.28)

0.3271 D1 .(T+D)* + 0.6464 BC_1 + 0.3508 RL

(6.36)

- 0.4068 RGBY

(-5.60)

(9.70)

p '= 0.5655

DW = 2.21

(4.34 )
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Equation (3.4) has a serious autocorrelation

problem and to deal with this problem the Hildreth-Lu-

----,
I

autoregressive transformation has been used. The value of

p chosen is such that it minimizes the error variance.

One would notice that the equation (3.4) does not have an

intercept or constant term. It means that R2 as a measure

of goodness of fit is no longer meaningful. 8 • We have

one other equation in the model - the Government Security

holdings equation - which also does not have an intercept

term. When equation (3.4) was estimated with an inter-

cept term included, the following was obtained:

(3.5) BCs -0.75301'"0.3063 D2 (T-rD) *+0.2590 D
3

(T-t-D)-rO.28l5

(-0.85) (5.55). (4.66) (5.34)

(6.41)

-t- 0.6154 BC_ l +

(8.21)

-0.1680 RGBY

(-0.57)

0.3459 RL

(4.26)

p ;..5700

DW :. 2.20

S'For a full discussion of the problems associated with using
R2 as an indicator of goodness of fit in cases where there
is no intercept term, refer to D.J. Aigner, Basic Econo-
metrics, Prentice Hall, 1971, pp. 85-92.
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The variable RRBL had an "incorrect" sign when

included in equation (3.4) and hence was dropped. There

is not much basis for choosing between (3.4) and (3.5),

both being more or less satisfactory. We prefer, ho\\"-

ever, (3.4) over (3.5) because of the insignificance of

the coefficient of RGBY and the intercept term in the

latter. The long-run coefficients of (T+D) * implied in

(3.4) and (3.5) are a bit on the high side - perhaps due to

a deficiency in our synthetic variable RL. Judging in the

context of a portfolio model \vhich includes the Be s equation,

the Government Securities (GS) demand equation and the

identi ty (Tr-D) * + O~LB = Be -\- GS + FR (to be used in

solving for FR), equations (3.4) and (3.5) are quite

satisfactory. When considered in conjunction with the

Gove~nment Securities demand equation (3.6) the coefficient

of RL in (3.4) is quite satisfactory since the coefficients

of RL in these two equations sum to a small positive amount.

The coefficient of RGBY is a bit on the high side in

equation (3.4) by this criterion, since c,0ntrary .to what

~ould be expected the coefficients of RGBY in (3.4) and

(3.6) sum to a small negative number. This is an undesjr-

able feature in equation (3.4) and equation (3.5) is

superior to (3.4) in this respect. Equation (3.4) would

not, however, have this undesirable feature in the long-run

since the sum of the long-run coefficients of RGBY in (3.4)

and (3.6) would be positive. The.rate RRBL COUld, in a

sense, be regarded as the cost of running out of free (or
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have a negative coefficient in both (3.4) and (3.6). As

explained earlier, RRBL does not appear in the BCs equations.

In the case of the GS equation (3.6), RRBL enters with

the "correct" sign even though its coefficient is.not

significant.

As indicated earlier, the coefficient of the

logged dependent variable is directly related to the

coefficient of adjustment. Equation (3.4) implies a

definite process of adjustment between the desired and

actual supply of BC. In the context of a portfolio model,

one would expect the adjustment of one asset holding to

depend not only on its own deviation (between actual and

desired) but also on the deviations (from their desired

levels) of other assets in the portfo1io. 9 . It implies

that each equation should include the logged stock of other

assets in the portfolio besides its own. Equation (3.4)

(or 3.6), as we have it, includes only its own (BC's)

lagged stock and hence does not fulfil this requirement.

This means that the missing or the residual equation - FR

9' For a full discussion of this and other important points
regarding the proper specification of a portfolio behaviour
model, refer to Ladenson, "Pitfalls in Financial Model
Building: Some Extensions," American Economic Revie,\",
March 1971, pp. 179-186; and Brainard~W., and'Tobin, J.,
"Pitfa11s:iri. Financial Mode1.Building", American Economic
Review, May 1968, pp. 99-122.
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in this case - would be loaded with the counter parts of

all the own-adjustments specified in BCs and GS equations.

In the above context it implies, for example, that when the

Commercial Banks increase their holdings of GS (or Be) to

bring them up to the desired level they get all the funds

by depleting their stock of free reserves (FR). In our

judgement this is not a very restrictive assumption, con-

sidering the volatile nature of FR. After all, if, say,

the stock of BC were equal to its desired level then there

would be no reason necessarily to expect that the banks

would disturb that'equilibrium in orde! to bridge the gap

between the actual and the desired levels of GS. This

assumption implies that they would simply bridge the gap

by changing their holdings of FR, the actual stock of wnich

- if one were to assume "rational desires" on the part of

the commercial banks - would be off by the same absolute

magnitude.

We have used the "seasonal dummies" in equation

(3.4) in a multiplicative form rather than additive. Our

experimentation with the additive form was not a~ all success­

ful. The "seasonal dummies" when included in additive

form in equation (3.4) were found to be insignificant and

tended to .I.distort some of the other coefficients in the

equation. We shall reserve our further comments on the

BCs equation until Chapters IV and V when ,~e shall discuss

. :
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its merits and weaknesses in the context of the complete

monetary sector model.

3 .2 The Demand for Government Securities (GS) Equation

The demand for government securities by the Commercial

banks would obviously depend positively on total commercial

bank deposits - a sort of wealth constraint - and the yield .

on government securities, which we call. the Government Bond

Yield (RGBY). By the same token, the stock of government

securities held by the Commercial banks would depend

negatively on the yield on alternative assets - Bank Credit

and Free Reserves. The choice of total disposable deposits

- in this equation and others - to represent the wealth

(budget) constraint facing the commercial banks was based

on the following considerations:

(1) The other net liabilities of banks (ONLB) which are a

part of the total liabi1 i ties (= ONLB + (T+D)) of the banks

have as their counterpart (more or less) 'the funds invested

in fixed assets like immovable property, ,office equipment,

etc. The holdings of such assets can no:t be re~di1y changed

in the short~run and they are certainly ~ot the most signi­

ficant or interesting part of a banking company's investment

portfolio. This leaves one with the total deposits «T+D))

to represent the wealth constraint .. However, the banks
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are statutorily requiredlO • to hold a fraction of their

total deposit liabilities in the form of cash or deposits

with the Reserve Bank of India and this fraction is more

or less frozen for all practical purposes. ll . Thus

the banks are left with only their total disposable

deposits to be allocated among the competing assets, namely,

Bank Credit, Government Securities and Free Reserves.

(2) Using (T+D)* instead of (T+D) to represent the wealth

constraint permits one to use the model to simulate with

respect to changes in the statutory reserve requirements in

a more realistic way than would be possible if one were to

pick (T~D) to represent the wealth constraint facing the

banks.

After much experimentation we picked equation

(3.6) - being the overall most satisfactory equation in our

judgement - to explain the commercial bank holdings of

lO·For a detailed discussion of the statutory reserve
requirements prevailing in India, refer to section
1.4.

11·Of course, theoretically, the commercial banks could get
around the constraint on their total liabilities by
borrowing from the Reserve Bank of India. In practice,
howeve~, borrowing from the Reserve Bank has never been
a significant part of total bank liabilities, perhaps
because the Reserve Bank has in general discouraged the
commercial banks from resorting to large-scale borro,~ing

from it for the purpose of financing the holdings of
other assets.
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government securities. 12 .

(3.6)' GS =- 0.0789 D2 (T-f-O)*+0.1078 03 ·{T-t-D)*~0.078S 04 (T+D)*

(4.70) (7.14) (4.51)

+ 0.0593 o~ (T-t-D)*+ 0.8452 GS_1 -0.4401 RL +0.1642 RGBY

(3.22)

-\0 0.167.8 RRBL

(1.45)

(13.93) (-4.83) (1.91)

Antoregressive transformation:

R2 -::. 0.9849

Dl\' - 1. 33

C.O.V. (percent) ~ 4.77

(3.6) GS=O.1400 02 (1+D) * + 0.167803 (T+D)*+0.1506 04 (T+D)*

(4.60) (5.76) (4.58)

~-t-O.1297 D1 (1+D) * 4- 0.5612 GS_ 1 - 0.3449 RL+ 0.3702 RGBY

(3.92) (5.26) (-3.18) (3.19)

-0.0631 RRBL
P 0.6879--

(-0.45) DW = 1. 70

12'Un1ess, otherwise indicated, all the equations included
in the Model are es~imatcd over the period 1952 QII to
1967 QI - 60 obse~vations in all. Choice of the time
perjod was dictated by the availability of data.
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"~fuen equation (3.6) was estimated with an intercept term

included the fo11o~ing equation was obtained.

(3,.7) GS=0.0178 + 0.1407 D2 (T+D) * + 0.1685 D3 (T+D)*+ 0.1514 D4

(0.01) (3.32) (4.03) (3.33)

(T+D)* +0.1305 Dl (T+D) * + 0.5597 GS_ l - 0.3443 RL +0.3648 RGBY

(2.90) (5.03) (-3.11) (0.99)

-0.0634 RRBL

(-0.44)
P = 0.6892

DW ::: 1. 70

As indicated earlier, our preferred equation is

equation (3.6). All the coefficients in it ~ave the

expected signs and are significant except for the coefficient

for RRBL. We have retained this variab1;e in the equation

since it has the correct sign and is necessary to keep the

model consistent. The short-run and lon"g-run co'efficients

implied in equation (3.6) seem quite satisfactory. Sea­

sonal dummies in additive form were found to be insigni­

ficant when included along with dummies in mUltiplicative

form.

The RGBY variable used in the model is the long-
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term government bond yield (1968 or later) variable.

From table 1.5 it is apparent that most of the securities

held by the commercial banks are of short (0 to 5 years)

or medium (5 to 10 years) term maturity, and that over time

there has been a shift in favour of short-term securities.

Our efforts to use a short-term average bond (Government)

yield variable13 . were not very successful. The variable,

when included in demand for government securities equations,

frequently had an "incorrect" sign and invariably had very

low t scores. It is difficult to understand why-the

short-term bond yield variable would fail to capture to

overall variations in the yield on government bonds. One

plausible explanation could be that such an average yield

(short-term) variable would be sensitive to changes in the

maturity pattern of securities within the short-term

securities group. When the present RGBY variable was

used the results were drastically improved - perhaps this

variable better represents the overall changes in average

yield on government securities.

The two previous important econometric studies of

the Indian monetary sector by T. Mammen and G.S. Gupta

l3· The time series for the average yield on short-term
government securities was provided to us in private
correspondence by Mr. T.R. Venkatachalam of the
Department of Statistics, Reserve Bank of India,
Bombay. .
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use the same variable - RGBY - in their demand for

government securities equations. There is no supply

equation for the stock of government securities in this

model since, .unlike the previous tw'O studies cited above,

we have assumed RGBY to be determined exogenously by the

central bank (Reserve Bank of India). Our understanding

of the functioning of the Reserve Bank is that its open

market operations are largely conducted for debt management

and for providing seasonal finance to commercial banks.

The Reserve Bank conducts the open market operations in

such a fashion as to keep the interest cost to the Govern­

ment of the public debt within "reasonable" limits. The

whole operation could be looked upon as one involving the

Reserve Bank fixing the yield on the Government Securities

(including treasury bills) and letting the market14 . hold

whatever stock of such securities it wants to .hold .at

l4'Commercial banks are the most important single group in
the Government securities market. They hold almost one
third of the total (internal) public debt outstanding
(excluding the Reserve Bank holdings of Government
securities). The insurance companies - mainly the
publicly owned Life Insurance Corporation - and the
Provident funds account for another 35 to 40 percent of
the total public debt outstanding outside the Reserve
Bank of India. Public enterprises and other government
and semi-government institutions account for the rest
of the public debt. Individual holdings of public debt
are negligible - they were less than two percent during
the period 1962-67. For further details, refer to the
article "Pattern of ownership of Government debt, March
1967," in the Reserve Bank of India Bulletin, March 1968.
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Madan helped us decide in favor of

treating the RGBY as an exogenous variable. We quote him:

"Unlike the system in advanced countries with a well­

developed capital market, open market operations in India are

largely conducted as ancillary to debt management rather

than in relation to credit regulation as such

The Reserve Bank acts as agent of the Central and State

governments for debt management, and advises them on the

terms of their bond flotations. It underwrites the loans

of the cen~ral government at the time of their flotation,

and adds to its portfolio any unsubscribed portion of the

issue. These securities it sells to institutional

investors and others as and when demand for them arises,
. 15

continuing to hold the .residue, if any, on its own account." •

It would be interesting to compare our results with

the previous studies on the Indian Money Market. Unfortun-

ately we are not aware of any econometric study that has

been done on a quarterly basis for either the monetary or

the real sectors of India. We, therefore, have to be con-

tent with reporting results from studies conducted using

annual data. G.S. Gupta fits the following equation to

explain the Commercial bank holdings of Government Securities.

IS·t-tadan, B.K., "India", in Crick, W.F., (ed.), Commomolea1th
Banking s~stems, Clarendon Press, Oxford, 1965,
pp. 230-2 1.
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GS =-0.4219 + 0.0338 DD* -+ 0.4248 TD* -\- 0.1315 RGBY

(0.21) (0.58) (4.91) (1. 72)

-0.8328 11 + 0.074 GS_1

(2.72) (0.41)
2R ':: 0.9826

DW -= 1. 8371

11 is a s~nthetic interest rate variable created by Gupta

to represent the average commercial bank lending rate - the

data xor which were apparently not available even on an

annual basis. It is interesting to observe here that the

long-term elasticities of GS with respect to the interest

rate variables imp1ied'in Gupta's eq~ation above are not

very different from those implied in OUT equationl3.~.

The speed of adjustment between the desired and actual stock

of GS are also not very different for these equations.

As for the specification, we had tried, unsuccessfully, in

the case of both equat ion (3.6) and ('3.4), to separate the

disposable demand and time deposits. Even in case of

Gupta's equation we feel that the coefficients with respect

to DD* and TD* are too far apart to b~ plausible.

3.3 The Call Money Rate (RCM) Equation:

The inter-bank call money market is the core of
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the organized money market. The funds borrowed or lent

in the market fluctuating greatly in amount but rarely ever

exceed 700-800 million rupees. The characteristic feature

of this market lies in the fact that inter-bank loans in

this market are made without security. This unsecured

basis enables the borrowing banks to replenish their

resources without having to disturb other assets in their

portfolio. In the call money market the commercial banks

generally operate with their Ohn surplus funds, so that

the banks with excess funds lend to those \~hich are short

of funds. The market thus helps to spread the liquid

funds more evenly among the constituent units, and thereby.

ensures a more economic use of resources.

The peaks and troughs in the call money market

generally come during the busy (November to April) and slack

(May to October) seasons. The rate on inter-bank· call

money (RCM) often rise sharply. during the; busy season and

falls during the slack season to very low levels. The

maximum RCM hardly ever used to go above the Bank rate

because of unrestricted access to the borrowing facilities

of the Reserve Bank prior to 1960~ Howeve~, since the

imposition of restrictions on borrOWing facilities by the

Reserve Bank in 1960, the RCM has frequently exceeded the

Reserve Bank lending rate (RRBL) duri~g the busy seasons.
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The Call Money Rate equation presented here could

be looked upon as a reduced form solution to the demand and

supply equations in the Call ~IDney market. Let DCM!

denote the desired demand for funds in the call money market

during quarter t. We shall, then, have

where di is the partial derivative of DCM\ ''lith respect

to the ith argument in equation (3.8), S is a seasonality

factor and BC/(T+D)* is the variable to be used as a measure

of liquidity (or illiquidity) of the aggregate portfolio

1
I

of the Commercial banks. The higher is the value of

Signs for other derivatives

BC/(T+D)*, the less liquid is the aggregate portfolio. The

assumption d4>o implies that a less liquid portfolio is

likely to make it more probable that a banking unit would

resort to temporary borrowing.

need no explanation.

Now ·let us further assume that SCM! denotes the

desired supply of funds in the Call flfoney market during'

quartel" t. We shall, then, once again have:
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(3.9)

NO\~ let us express (3.8) and (3.9) in linear form. such

that:

(3.10 )

and

(3.11 )

where i=5,----10

(3.12 )

We further postulate that

RCM _ RCM_ l + h (DCtvI* - SCM*),

Where h> o.

Now, substituting for DCM* and SCM* in (3.12) their values

from equations (3.10) and (3.11) , we have:
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I
_____RCM_

I
l-rh(aS-t- b S)

~
I

h(a3-b 3) D3
+ +

l+h(aSTbS)

h(a4 -b 4) D4
+

l-fh(aS+bS)

(3.13)

or

hl(a6-t-b6 ) DI "'t" (a7oTb7)D2 ..>r (a8~b8) D3 (ag-Tbg) DJ RRBL

. . l+h(as"'"bS)

-t- Cg BCI (T+D) '" + CIO ROf_1

This is the form in which we have estimated the call money

rate equation. Our results are presented below.
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RCM = -3.5378 DZ --2.6729 D3 - 3.0427 D4 - 3.0169 D1

--.
I

(-2.49) (-1. 77) (-2.21) (-2.09)

+ .6194 DZ .RRBL + 0.2413 D3 .RRBL +0.4942 D4 .RRBL

(3.42) (0.94) (2.31)

(3.14 )

-\- 0.6620 D1 .RRBL +4.3915 Be + 0.3640 RCM_ 1
(3 • 5 2) (2 . 13) (T'"D)"* (2. 8 6 )

-2R =- 0.7732

D\\' ::. 1. 30

Autoregressive transformation.

RCt-1 ': - 5 • 438 8 . D2 - 5. 04 33 • D3 - 5. 14 26 •D4 - 5. 0236 . D1

(-2.65) (-2.52) (-2.76) '(-2.46)

+- O. 8962 D2 RRBL + 0.6645 D3 RRBL +0.7812 D4 RRBL

(4.47) (2.31) (3.17)

+ 0.9036 D1 RRBL +6.7293 BC/(T+D)* + 0~1070 RCM_ 1

(4 • 14) (2.18)

P = .5310

DW .:='1.70

(0.84 )
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3.4 The Demand for Bank Credit Equation

Equation (3.15) presented below is the demand for

bank credit by the non-bank public equation.

(3.15)' BCd= -1 . 3746: D2 - O. 974. 7 D3 - 1. 5234 D4 - 1. 74 D1

(-2.53) (-1.91) (-2.95) (-3.11)

+0.0615 D1 P.Y.+ 0.0161 D2 P.Y. + 0.0316 D3 P.Y.

(2.87) (0.69) (2.71)

+0.0747 D4 P.Y.+ 0.0641 TT+ 0.0859 RBB

(4.64) (2.01) (1.73)

;-.0.8802BC_1
(16.52)

-2R _ 0.9984

DW - 1.53

Autogressive transformation.

(3.15). BCd:. :"1.3765 D2 - 0.9630 D3 - 1.4914D4 - 1.7305 D1

(2.37) (-1.75) (-2.64) (-2.84).

+0.658 D1 P.Y. + 0.0205 D2 P.Y. of- 0.0335 D3 P.Y.

(2.86) (0.81) (2.64)
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+0.0773 D4 P.Y. -\00.0710 TT ;-0.0789 RBB +0.8712 BC_1
( 4. 44) (1 . 89) (1. 37) (15 •12)

P =. 0.2410

DW =- 1. 92

The time trend (TT) enters significantly in (3.15), perhaps

due to the fact that over the time period (1952-67) the

organized money market had grown at the expense of the

unorganized market. Nominal quarterly national income

(PY) has been used as a proxy for the wealth of the non­

bank public sector, since a time series for the wealth of

this sector is not available. RBB is taken as a represent-

ative rate in the unorganized market. The Loan Rate (RL)

when introduced into (3.15) was found to be either very

insignificant or to have incorrect sign. This brings us

to the previous discussion about the inadequacy of RL as

commercial bank lending rate. All the coefficients in the

equation are correctly signed and most of them are signifi-

cant at the 5% significance level. The demand for bank

credit in (3.15) is expected to increa.se when the rate in

the unorganized market (RBB) increases. We have assumed

RBB exogenous in this model. This is not strictly true

since the rate in the unorganized market is likely to be

sensitive to the supply of commercial bank credit in the
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However, in the absence of any

data on demand and supply of credit in the unorganized

market it would have been unrealistic to try to determine

RBB as a function only of variables in the organized

market.

3.5 The Demand for Time Deposits Equation: ~5 observations

- 1953 III to 1967 I)

Our preferred equation for explaining the demand

for time ~eposits by the private non-bank sector is equation

(3.16) :

(3.16)' TD/P.YNA= 0.0243 - 0.0022 D3 - 0.0141 D4 - 0.0120 D1
(1.43) (~O.33) (-2.20) (-1.88)

+0.9297 '(TD/P.Y.NA)_l ~ 0.0187 RD3 - 0.0089 RYIS

(33.09) f2.52) (-1.92)

R2 _ 0.9579

DW - 1. 70

Autoregressive transformation:

(3.16 ) TD/P.YNA = 0.0293 - 0.0020 D3 - 0.0140 D4 - 0.0120DD1
(1.50) (-0.34) (-2.25) (2.06)

+0.9198(TD/P.Y.NA)_1;- 0.0207 RD3 - 0.0104 RYIS

(28.75) (2.55) (-2.0S)

P = 0.1648

DW = 1.94
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The present equation (3.16) has been estimated in

ratio form since when it was estimated in absolute· form

it had a very serious autocorrelation problem and the

problem could not be properly corrected by autoregressive

transformation. RYIS is the yield on industrial securities.

We believe that industrial securities are probably the

closest substitutes to time deposits. We have taken P.YNA

to represent the wealth constraint instead of P.Y. since

we believe that the depositors with the commercial banks

are primarily non-agricultural. Since the weighte.d average

rate on commercial bank time deposits was not available we

have used the average rate on three month time deposits

(RD3) offered by the commercial banks. RD3 gave slightly

better results than those obtained by including RD12 -

the average rate on twelve month time qeposits - in equation

(3.16). When RD12 replaced RD3 in (3.16{ we obtained the

following equation:

(3.17) TD/P.YNA '= 0.0553 - 0.0031 D3 - 0.0141 D4 - 0.0119 D1

(1. 03) (-0.4S) (2.19) (-1.S6)

+ 0,S969(TD/YNA.P·)_1

(2S.27)

;-0.010SRD12 - 0.0069RYIS -2
R 0.9543

(1.S9) (-1.44) DW - 1. 7.0
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The equations representing demand for time deposits (by

the private non-bank sector) were fitted to annual data

by Mammen and Gupta and are presented be10l'1:

l-!ammcn: TD "= 3.7079 -r 0.0941 Y.P. - 0.6847 RYIS ~ 0.8155RD1~

(8.274) (-3.703) (2.427)

l

Sample Period: 1948-49 to 1963-64

No. of Observations: 16

R2 _ 0.9849

D\'l '::: 2.68

Gupta: TD = -287.37 + 0.2599YNA.P + 863.74RD3

(0.13) (14.01) (1.92)

-2135.56 RGBY - 1457. 54RL + 300. 62T

(2.12) (5.26)

Sample period: 1948-49 to 1967-68 R2~ 0.9788

No. of Observations: 20 DW =0.7688

Mammen expresses the time deposit and the national

income variables in billions of rupees and Gupta expresses

these variables in millions of rupees ~hich in part accounts

for the differences in the magnitude of the coefficient

estimates: Interest variables are measured in percentage

form in both equations. Variable T in Gupta's equation

is a time trend variable. The choice of Y.P. instead of
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YNA.P in Mammen's equation is inappropriate in our view

for reasons we have discussed earlier. Choice of'RL in

Gupta's equation is quite curious and inappropriate; we

have not been able to see any rationale behind this

choice. The coefficients for the interest rate variables

particularly RGBY - are unusually high for Gupta's equation.

3.6 The Time Deposit Rate (or the Supply of Time Deposits)

Equation:

The commercial banks can alter the supply of time

deposits - one of their principal liabilities - only by

changing the rate of interest offered on such deposits.

Typically a bank never declines to accept a deposit, although

it can discourage demand for time deposits by reducing ~he

interest rate it offers on such deposits. In the case of

demand deposits, however, the commercial banks do not have

such an instrument to manipulate ~he demand since in

principle demand deposits are supposed to be interest

free. In India, some categories of savings deposits which

do carry some interest charges are included under the head­

ing of demand deposits and hence the above statement is

not strictly true. However, in the context of our model

we have assumed that the demand deposits carry zero interest

rate - which is true in the case of a major portion of such

deposits - and hence the commercial banks can encourage

or discourage demand deposits only by non-price instruments

~'
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like the provision of better (or worse) services and by

manipulating non-monetary benefits to customers in various

other ways. In our model l,e have, therefore, assumed that

the supply of demand deposits is all~ays equal to its

demand. In the case of time deposits, however, the banks

control the time deposit rate and thus can effectively

control the supply of such deposits. The equation fitted

is, therefore, a time deposit rate equation. In India

the term of time or fixed deposits ¥aries from two weeks

to a year or more. The majority of such deposits are for

a term of six months or less. Due to the lack of avail­

ability of data, we were not able to calculate a weighted

average time deposit rate. We have, therefore, chosen

the three month time deposit rate as a representative

rate. The relevant variables to explain the time deposit

rate would obviously be the rates of return on various

assets in the banking sector's portfolio, the cost of

alternative ways of raising funds and the reserve require­

ments against time deposits vis-a-vis demand deposits.

The time deposit rate (RD3) would be expected to "have posi­

tive elasticity with respect to each of the above mentioned

variables. The rate RD3 offered by the commercial banking

sector on three month deposits would, on the other hand,

tend to decrease with an increase in the demand for time
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When a linear regression (with these variables

-.
I

included) was fitted to explain the RD3 the coefficient of

RL was found to have a negative and statistically insigni­

ficant coefficient, contrary to what one would expect.

Therefore, we replaced the RL variable by a variable

measuring the proportion of total deposit liabilities (T+D)

invested in bank credit (BC). Since the rate charged on

bank credit (loans) is always higher than the yield on

government bonds, the higher value of BC/(T~D) would mean

a higher average rate of return on the bank portfolio and

hence a positive coefficient with respect to RD3 could be

expected for such a variable.

arrived at is presented below.

The equation finally

(3.18)' RD3 =- -2.4576 - 0 ..7197 rt/rd + 1.2974BC/(T+D) + 0.6049RD3_1
(-4.52) (-.2.70) (3.27) (6.82)

~0.7917 RGBY - 0.0633TD + 0.1349 RRBL

(3.07) (-4.58) (2.24 )

R2 =- 0.9549

DW = 1.56

Antogressive transformation:
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RD5 =-2.5909 - 0.8071 rt/rd + 1.1653 BC/(T+D)

(4.12) (-2.72) (2.67)

Since borrowing from the Reserve Bank of India

is not a genuine source of funds, the rate RRBL is more

of a rate of return on free reserves - or rather the cost

of running out of them - rather than the cost of alter­

native ways of obtaining funds. The most important alter­

native ' .... ay is via demand deposits. However, ·as indicated

earlier, since the rate on demand deposi~s is fixed at

zero it has not been possible to include any rate on

alternative sources of funds.

All the variables in (3.18 ),. and (3.18) are

significant and have "correct" algebraic si~ns. The term

rt/rd is very significant and in a way measures the rela­

tive desirability of obtaining funds from t,....o alternative

sources, namely, time and demand depo~its. Since the
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required reserves against deposit liabilities are a barren

asset, i.e. yielding no return, ~n the portfolio of the

commercial banking sector, the higher is the reserve

requirement ratio against a particular type of deposit, the

less desirable (relatively) it would be to raise money

via such deposits. Hence, vefy appropriately, the ratio

of rt to rd has a negative coefficient in (3.18).

The previous two systematic econometric studies

of the Indian Money fo.tarket had done a very poor and casual.
job of explaining the time deposit rate. Mammen did not

explicitly determine the RD3 and had a very unsatisfactory

equation for explaining RD12. His fitted equation for

RD12 is reported below

Mamme,n: RD12 : -1.5748 + O. 7345 R~BY

TO.5870 RD12,1

-2R _ 0.6302

DW - 1. 548

Gupta did a little better. His estimated

equation was:

Gupta: RD3 : -3.52 -' .000074DD -.000023TD

(2.88) (1.58) (0.58)

+ 1.4828 RGBY + O.llRL + .222 RD3_ 1

(2.65) (0.50) (1.53)

-2R -:~. 9708

DW :=: 1.57
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The deposit varia~les in Gupta's equation are, as indicated.
earlier, measured in millions of.rupees. ,The most serious

omission in this equation would seem to be the variable

representing the ratio of reserve requirements against time

and demand deppsits. It is common knowledge to all the

students ~f the Indian money market that when the reserve.

requirements against demand deposits 'were lowered and those

. . d' . d 16 . S b 1962aga~nst' t~me' epos~ts were 1ncrease, ~n eptem er ,

there was a significant shift in the composition of bank

liabiliiies in favour of demand deposits.

3.7 The Demand for Demand Deposits (DO) Equation

Th~ demand for demand deposits by the private non­

bank sector is estimated in real terms by deflating the

nominal demand deposits by the price level index P(1949:l.0).

After quite a bit of experimentation, the equation finally

chosen to explain the demand for real demand deposits by

the private Ilon"':bank sector was the following:

(3.19) BD = -0.9327 + 0.9435 (DDJP)_l'
P

(-4.55) (15.41)

.
-4.93 (P-P- 1)/P- l
(-5.36)

l6' For details of t~e changes in reserve requirements against
deposit liabilities of the commercial banks, refer to
section 1.4, pp. 32-34.
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-0.0262RD12 + 0.1001 YNA + 0.0878 (BC - BC_ l ) IP

---:
I

(-0.86) (3.91) (2.54)

R2 _ 0.9863

DW - 1.84

The rate of change of the price level could be considered

as the negative yield on the holdings of real demand

deposits." The closest substitute to demand deposits -

beside"s CUP - is perhaps time deposits. In equation (3.19),

we have used RD12 (not very successfully) since during our

experimentation for arriving at the appropriate demand

deposits equation we found RD3 to be very insignificant·and

often with "l\Trong" algebraic sign. This is perhaps due to

the inclusion of a part of savings deposits in the definition

of demand deposits. The yip.1d on these (savings) deposits

presumably moves in close association with RD3. The in-

come variable YNA is used instead of Y since the demand

deposits are held primarily by the urban-non-agricultural

part of the private non-bank sector. The term

(Bc-Bc_ l ) is introduced into (3.19) to explain that part

P of demand deposits which is not in the nature

of genuine demand deposits. r't is cornmon practice for

the banks to credit the amount of loans granted to current
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accounts of their custornel·S. The variable (Bc-Bc_1 )

enters significantly in (3.19) and its P

inclusion improved substantially the explanatory power

of this equation. The seasonal dummies were found to be

statistically insignificant when included in (3.19).

Gupta and Mammen both fitted equations to

explain the demand for demand deposits.

equations are reported below:

Their fitted

Gupta: DD = -2005.80 ~ 0.2397 YNA - 1395.89 RL

(4.82) (10.09) (3.85)

Period of estimation 1948-49 to 1967-68.

2
R =.9788

DW;. O. 7688

Mammen: DD;:. 0.9563 + 0.0986 YNA - 0.5138 1n RD3

(12.084) (2.434)

Period of estimation 1948-49 to 1963-64

-2R -=.932

DW ::: 1. OS

We have once again failed to grasp the wisdom or

meaning of including RL in the demand deposits equation.

Gupta does not talk about his reasons for including RL in

the equation. Inclusion of 1n RD3 instead of RD3 in
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Mammen's equation is also quite curious and does not make

much sense to us.

3,.8 The Time Deposit Rate (RD12) Eauation:

The following equation was deemed to be most satis­

factory for explaining the rate on twelve month time

deposits (RD12):

~.20) RD12= -1.5585 + 0.6056 RD12 + 0.2462 RD3 + 0.1495 RL

(-3.34) (7.16) (3.28) (2.58)

+ 0.7789 BC/(T+D) + 0.2208 RGBY

(1.34) (1.55)

-2R = 0.9788

DW -::. 1. 63

Equation (3.20) above is quite clear and needs no further

comments.

3.9 Currency ''lith the Publ ic Equation:

This equation attempts to explain the demand for

currency by the public non-bank sector. We consider it

to be one of the most important equations in this Model.

Specification of this equation is quite different from that

of equations usually fitted to explain the currency holdings

of the non-bank public. It's specification is most unique
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and reflects - more than any other equation in this model ­

the underdeveloped nature of the Indian money market.

The equation ~e have selected, after much experimentation,

to explain the currency holdings of the non-bank public

is equation (3.21) and is presented below.

---.
I

(3.21)' CUP/p = -1.3568 ~ 0.9609 (CUP/P)_l -15.24 (P-P-1)/P_1

(-4.20)(33.07) (-7.46)

-0.1123 RBB ~ 0.0724 Y ~ 0.0696 YA_1

(-3.32) (9.16) (11.04)

~ 0.0421 YA_ 2
(5. 3,~)

R,2 ';. 0.9812

DW _ 1.15

Autoregressive transformation:

(3.21 ) CUP!P -= 1.1544 + 0.8771 (CUP/P)_l -11.46 (P-P-1)/P-1

(1. 70) (17.42)

+0.0893 Y -0.0942 RBB T 0.0807 YA_ 1

(15.08) (-1.75) (17.37)

+ 0.0591 YA_ 2

(13.46)

P ':: 0.6998

DW =1.75
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All the coefficients in the equation have the

expected sign and are more or less significant. Inclusion

of the lagged YA variables in the equation and the choice

of RBB as the representative interest rate needs some

explanation. The two lagged YA variables have been

included in order to allow for the seasonality in the

currency holdings of the public associated with the se~sonal-

ity in the movement of agricultural produce. When the

seasonal dummies were included along with the agricultural

income variables they were found to be statistically

insignificant and did not add anything to the R2 of the

equation. The seasonality in currency holdings by the

public is described by the Reserve Bank of India in these

words, "The ebb and flO\'1 of currency in the slack and busy

seasons are related mainly to the periods of agricultural

harvests and movements of produce. Seasonal movements of

currency take place in industrial countries also, e.g.,

during Christmas or the holiday· season, but the "seasons"

pertain to unusual movements in expending of incomes rather

than in their accrual, ....•.••. In the busy season, there

is a net efflux of cash from the Commercial banks represent­

ing the withdrawal by traders and industrialists of their

balances with banks or of proceeds of loans sanctioned to

them for the purchase of their requirements of trade stocks

and of materials for manufacturing ..•.• During the slack-
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With the purchases

of industrial and other goods by the rural population,

there is a return-flot,' of cash to the urban areas. ,,17.

It may take up to two quarters before the harvested

agricultural crop is mar~eted. In constructing the

agricUltural income (YA) series, we had assumed (see

chapter 2) that agricultural income accrues in the quarter

in which (,·re thought) the crop would have been harvested.

The marketing of agricultural produce (t."hich follows its

harvesting earlier) would not necessarily lead to an

increased demand for currency if the ~hole country had a

developed banking system, since, in that case, it might

simply mean a change in the mmership of the deposit 1iabili-

ties of the banking system. However, in India the rural

areas do not have adequate banking facilities and a typical

farmer is unlikely to be receptive to the idea of accepting

payments in any form other than cash. Again, due to the

lack of adequate banking facilities in rural areas a

significant portion of this cash comes back to the market

only grad~a11y as the farm families spend'their cash on

needed industrial and other goods. Inclusion of two lagged

YA variables (three lagged variables did not work) in

(3.21), we believe, takes.care of this seasonality very well,

as indicated by the high t-scores for both the lagged

variables. An attempt to break do\.;n Y in YA and YNA in

17'Reserve Bank of India, The Reserve Bank of India: Func­
tions and Working, Bombay, 1970. pp.16-18.
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(3.21) ' ...as unsucces s fu1; it resulted in a "\·;rong" a1 gcbraic

sign for the coefficient of YNA. As indicated earlier,

the seasonal dummies, when included along ,~ith other vari­

ables in equation (3.21), were found to be statistically

insignificant.

Now we come to the question of inclusion of RBB

in (3.21). We believe RBB to be a more appropriate

indicator of the return on alternative assets than the time

deposit rate RD3 - the choice of the two earlier studies by

Gupta and Mammen. Only a very small fraction of the total

population hold deposits with the commercial banks and the

co-operative banks have also not been very successful in

attracting the savings of the rural masses. We felt that

the interest rate in the unorganized money market may, per­

haps, be more representative of the yield on alternative

assets - alternative to holding cash - for the masses.

Gupta and ~1ammen both include the same variables - namely,

the time deposit rate RD3, national income at current prices

(Y.P in our notation), and a simple time ·trend - to explain

the nominal stock of currency held by th~ non-bank public.

The equations fitted by Gupta and Mammen are reported

be10\~:

1

Gupta: CUP = 4081.07 + 0.0924 Y.P.

(4.81) (8 •.14)
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-1336.24 RD3 + 644.60 T

(2.19) (4.63)

DW '= 1.8593

R2 :: 0.9817

Mammen: CUP =4.2764 + 0.0765 Y.P. - 3.3561 In RD3

0\- 0.6828 T

(4.934)

(3.991) (-6.3631)

DW =1. 768

-2R =0.9847

As indicated earlier, in Gupta's .equation the variables are

exp~essed in million's of rupees. The long-run income

elasticity of demand for currency implie~ in (3.21) seems

to be quite a bit higher than the one implicit in Gupta's

or ~lanunen's equation. This brings us to the discussion

of an equation we had fitted earlier and which included

the same variables as (3.21) but with all the variables,

except the rate of change of pri.ces, expressed in logarith­

mic form.' The equation had a very good fit and unusually

high t-ratios. However, we decided in favor of (3.21)

since the equation so obtained, i.e., equation (3.22) pre­

sented below, had implicit in it a speed of adjustment even
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slower than the one implicit in the chosen equation (3.21),

which too, we believe, implies a very low speed of, adjust­

ment between the desired and the actual stock of currency.

The 10glinear equation also implied what seemed to be an

unrealistically high long-run income elasticity of demand

for currency. For these reasons, we selected equation

(3.21) over equation (3.22), which is presented below:

(3.22) 1n(CUP/P) - -0.4230 + 0.9208 In(CUP/P)_l - 0.9129 \p_p_ l)18

(-3.88) (20.04) (-8.94)

-0.0896 lnRBB + 0.1837 In Y + .0663 lnYA_ l
(2.30) (16.81) (18.80)

+0.0426 Log YA_ 2

(11.78)

D\Il -= 1 ,91

P :.0.6824

3.10 The Excess Reserves (ER) Demand Equation;

The equation selected to explain the excess

reserve holdings of commercial banks is a very simple equa­

tion and is presented below:

l8· The elasticity of _3mand for currency with respect to the
rate of change prices in this equation would not be con­
stant; it would be proportional to the rate of change of
prices-;{J>-p-1 \ The elasticity of demand for currency '\'i th
respect '" p ,: to the rate of change of prices in equation
(3.22) -1·- is 0.9129 (P-P-l).

P"=l
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ER/(T+D) * -;:. 0.0488 - 0.0008 D3 + 0.00098 D4

(2.73) (-0.26} (0.31)

-0.0114 Dl + 0.6283 (ER/~+D)*)-l

(-3.39) (5.22)

+0.0045 RRBL - 0.0092 RGBY - 0.002 RL

I
I
I

(1.12) (-1.51)

-2
R _ 0.7334

DW 1.64

(-0.71)

Obviously the fit of the equation is not very good and some

of the t-scores are also very low. Despite our experi-

mentation with numerous other forms of ~quations to explain

the stock of ER we were not able tp corne up with any

equation better than (3.23).

3.11 The Required Reserves against Demand Liabilities Equation:

The legal reserve requirements in India apply to

the total deposit liabilities of the commercial banks. The

total demand liabilities (DL) of the banks are the sum of

demand deposit (DD) and the inter-bank demand liabilities

(IBDD) . Since the variable of interest to us - from the

point of view of this model ~ was DD and not DL, we decided
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to express the required reserves against demand liabilities

(RRADL) as a function of demand deposits. The equation

estimated is simple enough and is presented below:

(3.24) RRADL = 1.0932 rd.DD

(193.08)

R2 _ 0.9576

DW - 0.204

3.12 The Required Reserves a~ainst Time Liabilities Equation:

This is the equation relating the time deposits

(net of U.S. PL 480 deposits) to the required reserves

against time liabilities (net of the P.L. 480 deposits). 19.

Our estimated equation is presented below:

(3. 2S) RRATL* =1.0444 rt. TD

(264.96)

R2 _ 0.9974

Dl'l _ 1.10

19'Details on the nature of PL 480 deposits and on the
procedures used to interpolate the quarterly figures .
from the annual fip,ures for these deposits can be found
in the data appendix attached to this thesis.



CHAPTER IV

THE TWO STAGE LEAST SQUARES ESTI~~TES

AND

THE COMPLETE MODEL

In this chapter we present the two stage least

squares (TSLS) estimates for equations for which the simult­

aneous equation bias was considered to be serious. l . The

TSLS estimates are compared with the OLS estimates and a

final choice for the equations to be included in the com-

plete model is then made. The complete model of the

monetary sector is presented and analysed in the last

section of this chapter.

It is well known that OL5 will, in general, provide

inconsistent estimates of the parameters of an equation which

is part of a simultaneous-equation system. One would

normally be required to use simultaneous-estimation tech-

niques to obtain consistent estimates. However, the import-

I·The simultaneous-equation bias, for a given equation, was
not considered serious if the set of "independent" variables
1n the equation consisted entirely of variables which were
either pre-determined for the model as a whole, or were
unlikely to be influenced significantly by the dependent vari­
able in the equation. . Equations explaining RCM, Bcd, CUP/P
and ER are the equations for which the simultaneous-equation
bias was not considered serious.

l?/S
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ant question in the present context would be: can models

which are subcomponents of some larger macroeconomic model

be estimated with consistency even by applying simultaneous-

estimation techniques? The ans,~er depends, to a large

extent, on whether or not the exogenous variables in such

a subcomponent model are truly exogenous, i.e., whether or

not the endogenous variables in such a model have only

negligible direct and indirect effects on the exogenous

variables. In carrying out simultaneous estimation (using

TSLS) we are implicitly assuming that the endogenous

variables in our subcomponent model do not significantly

influence the exogenous variables.

We have used ~he method outlined by Franklin Fisher2 .

for creating the instrumental variables to be used as input

at the 3econd stage of the regression. Fisher's method

c~nsists of finding a largest invertible matrix from a given

set of ordered,3. predetermined variables, starting from

2' The method, outlined by Fisher in 'Dynamic Structures and
Estimation in Economy-wide Econometric Models", in Duesen­
berry et. al., edt., The Brookings Quarterly Econometric
Model of the United States, Chicago, "1965, 589-636, is called
'structurally ordered instrumental variables', or SOlVe

3' For the criteria to be used in ordering the variables and
other details of the method, refer to Fisher's article
cited above. Our set of predetermined variables consisted
essentially of all the exogenous variables in ~he model plus
the dependent variables four quarters lagged. Thus all the
TSLS estimates reported in this chapter arc, unless
indicated otherwise, based on 56 opservations ..
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the two highest-order variables, adding a yariable at a

--.
I

time, dropping it if it results in singularity. From the

set so selected the variables are tested in turn, beginning

with those of lowest rank or order, for contribution to
-2R • Only variables that contribute are retained. The

instrument is then created by ~gression on this final set

of predetermined variables.

4.1 The Two Stage Least Squares Estimates:

In this section we present the TSLS estimates

for some of the stochastic equations in the model.

(4.1)' Bes :, 0.0705 D3 .(T+D)*-t- 0.1065 'D 4 • (T+D) * + 0.1652 D1 .(T+D)*

(1.08) (1.71) (2.67)

0.1260 D2 . (T+D) * + 0.8776 BC_1 + 0.1763RL - 0.2056 RGBY

(1:.92) (11.48) (1.65) (·2.62)

R2 _ 0.9982

Dl'l = 1. 58

Autoregressive Transformation:

(4.1) BCs ::: 0'.1119 D3 (Ti-D)*+ 0.1459 D4 (T-I"D)*+O.2040 D1 (T+D)*

(1.48) (2.0~) (2.86)
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+0.1675 D2 • (T-rD) *.;- 0.8291 BC_1 + 0.1681 RL - 0.2186 RGBY

(2.21) (9.32) (1.43) (-2.43)

P = 0.2344

DW: 1. 925

(4.2)' GS=0.0984 D3 (T+D)*+0.0648 D4 (T+D)*-t-0.0441 D1 (T+D)*

(5.67) (3.29) (2.04)

+0.0672 D2 (TTD)*+0.8887 GS_ 1 -0.3623 RL;- 0.1445 RGBY

(3,34) (13.62) (-2.51) .(1.40)

.;- 0.1083 RRBL

(0.73)

RZ ::. 0.979

DW :. 1. 36

~utoregressive Transformation:

(4.Z) GS=.0.0982 DZ(T-t-D)*+ 0.1346 D3 (T;-D)*-+ 0.1104 D4 (T+D)*

(3.01). (4.10) (3.00)

+ 0.080 D1 (T+D) *+ 0.6506 GS_ 1 - 0.0150 RL+ 0.3394 RGBY

(2.14) (5.80) (-0.09) (2.44)
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-0.3056 RRBL

(-1.77)

DW -:::: 1. 59

P =0.6910

(4.3)' RD3 = 2.9341 - 0.8475 rt/rd + 1.6721 BC/(T+D)""r

11

'j
I

I

(-5.14) (-3.30) (4.02)

0.5539 RD3_
1

+ 0.9225 RGBY - 0.0718 TD +0.1326 RRBL

(6.41) (3.73) (-5.14) (2.29)

Autoregressive transformation:

-2R _ 0.95

DW =: 1.486

(4.3) RD3= -3.0509 - 0.9230 rt/rd 1.4730 BC/(T+D) + 0.4879 RD3_ 1

(-4.46) (-3.09) (3.26) (4.73)

~ 1.0922 RGBY - 0.0754 TD + 0.0948 RRBL

(3.73) (-4.18) (1.52)

P -:: 0.31497

DW '=- 1. 76

I
(4.4) RDI2= -1.2222 -\- 0.6799 RD12_ 1:-+0.1870 RD3 -T0.lI05 RL

(-2.39) (7 • 60) '(2.'22) (1.90)
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+0.4208 BC/(T+D)+0.2324 RGBY

(0.68) (1. 50)

R2 _ 0.9746

DW - 1. 59

Autoregressive transformation:

(4.4) RD12: -1.6461 0.5728 RD1Z_ 1 +0.2409 RD3 +0.0836 RL+ 0.3494

(-2.61) (5.23) (2.29) (1. 32) (0.48)

BC/ (T+D) + 0.4135 RGBY

(2.13)

P -::: 0.3127

DW '= 2.03

(4.5)' TD/P.YNA ~0.0257 - 0.0018 D3 - 0.Oi39 D4 - 0.0119 D1

(1. 54) (-0.30) (-2.38) (-1.96)

+0.9217 (TD/P.YNA)_l ~ 0.0218 RD3 - 0.0106 RYIS

(32.01) (2.98) (-2.35)

DW ":. 1. 67

-2R -;. 0.9775

No. of Observations ': 55
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Autoregressive transformation:

(4.5) TD/P.YXA =0.0328 - 0.0015 D3 - 0.0136 D4 - 0.0118 D1+ 0.9060

(1.66) (-0.27) (-2.31) (-2.14) (27.28)

.(TD/P~YNA)_l+ 0.0255 RD3 - 0.0131 RYI5

(3.07) (-2.57)

P -= 0.1990

Dl'1 = 1. 95

(4.'.6)DD/P -= 1.1041 + 0.9616 (DD/P)_l - 5.6497 (P-P-1 ) - 0.0308 RD12

P-1
(-5.20) (14.87) (-6.43) (-0.94)

+ 0.1069 YNA + 0.0348 (BC-BC_11
P

(3.90) (1. 82)

R,2 0.9839

DW -:=. 1.:9 2

Equations (4.1) to (4.6) above contain the T5L5

estimates for their counterparts in Chapter 3. The T5L5

estimates contained in equations (4.3) to (4.6) are very

close to the OL5 estimates. However, the difference

between the two estimates is large in case of the Bank

Credit Supply (BC s ) equation and the Government Securities
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We, therefore, prefer the OLS estimates

for these ~wo equations and accordingly include equations

(3.4) and (3.6) in the complete model to be written

down in the next section of this chapter. For other

equations we prefer the TSLS estimates over the O~S esti-

mates. Our choice between TSLS and OLS is based on the

following decision rule, which is the outcome of a Monte

Carlo experiment by Quandt and ,~hich takes account. of

the fact that while TSLS is consistent, OLS has a smaller

variance.

"Calculate both OLS and TSLS. If the

difference between the two estimates is large, accept OLS'

as the estimate.

accept TSLS .

If the difference between them is small,

For the purpose of experimentation, the

difference between the two kinds of estimates was deemed

l~rge if it exceeded in absolute value the absolute

value of the (OLS] estimate".4.

For equations for which the TSLS estimation

was not deemed necessary, the equation estimated by using

OLS is included in the complete model.

4.2 The Complete Model:

Tpe complete model is now \"ri t ten dmm below:

Supply of Bank Credit Equation:

(E.1 ) BCs ::::,. 0.2995 D2 . (T+D) * + 0.2521 D3 (T+D) *-1-' 0.2.761 D4 . (T-" D) *

(5.49) (4.59) (5.~8)

4·Quandt, R.E., "On Certain Small Sample Properties of K­
Class Estimates", International Economic Review, January
1966, p. 100.
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+-0.3271 D1 (T D)*+0.6464 BC_ 1 ~0.3508 RL -0.4068 RGBY

(6.36) (9.70) (4.34) .(-5.60)

P:0.5655

Dl'I=2.21

Method of Estimation ~ OL5

No. of Observations = 60

The Demand for Government Securities Equation:,

G5-= 0.14'00 D2. (T+D) * + 0.1678 D3(T+D)* +0.1506 D4. (T;-D) *

(4.60) (5.76) (4.58)

(E. 3)

+0.1297 D1(T D)* + 0.5612 GS_ 1 - 0.3449 RL-t0.3702 RGBY

(3.92) (5.26) (-3.18) (3.19)

- 0.0631 RRBL

(-0.45)

P ':. 0.6879

DW =1. 70

Method of Estimation =- OL5

No. of Observations ==- 60

The Call Money Rate Equati6n:

RC~1~ -5.4388.D2 - 5.0433.D3 - 5.1426.D4 - 5.0236.D1

(-2.65) (-2.52) (-2.76) (-2.46)
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+0.8962 D2. RRBL ;-0.6645 D3. RRBI:. ;-0.7812 D4. RRBL

(4.47) (2.31) (3:17)

+0.9036 D1. RRBL + 6.7293 BCt(T+D)* + 0.1070 RCM_
1

(4.14) (2.18) (0.84)

P _ 0.5310

DW :: h 70

Method of Estimation ':. OL5

No. of Observations -.:. 60

The Demand for Bank Credit Eguation:

BC d= -1.376S.D2 - 0.9630.D3 - 1.4914 D4 - 1.7305 D1

(2 • 37)- ( -1. 7 5) ( - 2 • 64-) ( - 2 • 84)

~0.06S8 D1.P.Y. + 0.0205 D2.P,Y. + 0.0335.• D.3 .?Y

(2.86) (0.81) (2.64)

+0.0773 D4.P.Y. + 0.0710 1'1' + 0.0789 RBB -to 0.8712 BC_1

(4.44) (1.89) (1.37) {lS.12)

p -= 0.2410

D\'I ":: 1. 9 2

Method of Estimation =OL5

No. of Observations ~ 60

f
i
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The Demand for Time Deposits Equation:

TD!P.YNA = 0.0328 - 0.0015 D3 - 0.0136D4 - 0.0118 D1

(1.66) (-0.27) (-2.31) (-2.14)

(E.6)

-\- 0.9060 (TD/P.YNA)_l + 0.0255 RD3 -0.0131 RYIS

(27.28) (3.07) (-2.57)

P ::: 0.1990

DW = 1. 95

Method of Estimation : TSLS

No. of Observations : 55

The Time Denosit Rate (or the Supply of Time.Deposits) Equation:

RD3 :. -3.0509 - 0923.0 rt/rd+ 1.4730 BC!(T+D) T 0.4879 RD3_ 1

(-4.46) (-3.09) (3.26) (4.73)

(n.7)

+ 1.0922 RGBY - 0.0754 TD + 0.0948 RRBL

(3.73) (-4.18) (1.52)

P - 0.3149

DW - 1. 76

Method of Estimation =T5L5

No. of Observatior:s - 56

The Demand for Demand Deposits Equation:

DD!P::: -1.1041 + 0.9616 (DD!P)_1 -5.6497 (P-P-1) - 0.0308 RD12

(-5.20) (14.87) (-6.43) (-0.94)
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-t 0.1069 YNA -+ 0.0348 (BC-BC_ 1 )

(3.90) (1.82) P

-2R :::0.9839

DW = 1.92

Method of Estimation = TSLS

No. of Observations

The Time Deposit Rate (RD12) Equation:

56

(E. 8) RD12 = -1.6461 + 0.5728 RD12_1 + 0.2409 RD3 + 0.0836 RL

(-2.61) (5.23) (2.29) (1. 32)

-t" 0.3494 BC/(T+D) + 0.4135 RGBY

(0.48) (2.13)

P -=. 0.3127

DW ::. 2.03

Method of Estimation ~ TSLS

No. of Observations ~ 56

(E.9)

Currency with the Public Equation:

CUP/p -=.1.1544 +0.8771 (CUP/P)_l -11.46 (P-P-1) +0.0893Y·

(1.70) (17.42) (-6.98) P- 1 (15.08)

-0.0942 RBB ..;- 0.0807 YA_ 1 + 0.0591 YA_Z
(-1.75) (17.37) (13.46)
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P -=-0.6998

D\\' ::: 1.75

Method of Estimation: OL5

No. of Observations ':. 60

The Excess Reserves Demand Equation:

(E.10) ER/(TTD)* = 0:0488 - 0.0008 D3 ~ 0.00098 D4 - 0.0114 D1

(2.73) (-0.26) (0.31) (-3.39)

+ 0.6283 (ER/(T+D)*)_l ~ 0.0045RRBL - 0.0092 RGBY

(5.22) (1.12) (-1.51)

-0.0020 RL

(-0.71)

R2 = 0.7334

DW =. 1.64

Method of Estimation = OL5

No. of Observations =.60

The Required Reserves against Demand Liabilities Equation:

(E.11) RRADL ~ 1.0932 rd.DD

(193.08)

R2 _ 0.9576

D\\' _ o. z'04

~Iethod of Estimation -:::: OLS

No. of Observations ~ ·60
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The Required Reserves against Time Liabilities Equation:

(E.12)

(E.13 )

(E .14)

(E .15)

(E.16)

(E.17)

(E .18)

(E .19)

(E. 20)

(E.2l)

(E. 22)

(E.23)

(E. 24)

(E.25)

(E.26

(E.27)

RRATL*:: 1.0444 rt.TD

(264.96)

-2R·. =- 0.9974

DW -= 1.10

Method of Estimation _ OLS

No. of Observations -:::: 60

Non-Stochastic Equations:

RRATL· = RRATL* -t rt. PLD

RR = RRATL -r RRADL

BB::. ER - FR

TD =TD' - PLD

TD'~TL - IBTD

DD = DL - IBDD

CUP =?HPMSS - RR - FR

FR-::.DD + TD + ONLU - BC - GS - RR

(T-t-D):: TD + DD

DD* ':. DD - RRADL

TD*::. TD - RRATL

(To\" D) *::. (T"i-D) - RR

BcS : Bcd-::=. Be

RL ':. 0.5 (RCM + RPL)

5 •The choice of the 'hame high pOl'1ered money supply"may he a
bit misleading. The variable HPMS over here refers to the
unborrowed reserves. The high powered money supply is Ren­
erally defined as the sum of the borrowed and the unborrowed
reserves.
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Y:. YNA -t- YA

Equation $.1) to (E.12) are twelve stochastic

equations of the Model of which the first ten are behavioural

equations. Equations (E.13) to (E.2S) are non-stochastic

equations to close the model. A flow-chart of the model

is attached to provide a better understanding of the link­

ages in the model.

The price level is determined within the model.

The central equation from this point of view is equation

(E.19). An exogenous increase in the high powered money

supply (HPNS) i ....ould generate upward pressures on prices

which would tend to increase CUP and RR, retaining the

equality of HPl-1S and (RR -\- FR -rCUP)in equation (E.19).

It could legitimately be argued that RGBY and HPMS are not

really two independent policy variables. If HPMS is

increased by buying securities in the free market it would

tend to push RGBY up. Hm'lever, in this model we consolidate

Any-the central bank (Reserve Bank) with the government.

one aware of the workings of the Reserve Bank of India

would realize that in practice it has very little independent

authori ty. It would, therefore, be possible for the Gov.ern-

ment of India to increase HPMS by running a deficit. It

could be argued that such a policy is likely to affect the

real variables - perhaps to this extent this model is not
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strictly valid - and, of course, any model neglecting

the real sector would have this deficiency.
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CHAPTER V

ANALYSIS OF THE l-10DEL

5.1 Linearization of the Model and Calculation of the 1-lu1 tip­
lJ.er !'-la trJ.ces

In this chapter, the model '''ill be analyzed by

recording the response of its principal endogenous variables to

exogenous shocks. More specifically, the short-run and long-

run impact mUltipliers for the model will be calculated and

analyzed. The model, as reported in Chapter IV, contains 28

equations. However, for the purposes of carrying out analysis

in this chapter, it was found convenient1 • to reduce its size

to fifteen equations. The reduced model would still enable

one to solve for the fifteen endog~nous variables of primary

interest to this study. The remaining thirteen endogenous

variables, if necessary, could be obtained easily by a linear

combination of one or more of the exogenous and fifteen endogenous

variables in the model. The fifteen endogenous variables consid-

ered to be of principal interest from the point of view of

analyzing their response to changes in exogenous variables

ar~: BC, GS, RCM, TD, DD, RD3, P, R012, C;:UP, ER, RRADL, RRATL,

FR, RPL, RL. The fifteen equations selected are: (i) Equations

(E.I) to (E.l~) with (T+D)*, wherever it appears, replaced

by TD + 00 - RRATL - RRAOL,

I·This was done primarily to cut down the effort (H~man and non­
human) involved in manipulating 28 x 28 matrices.

143
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(ii) Equation (E.13) with RRATL* replaced by 1.0444rt.TD,

(iii) Equations (E.19) and (E.20) ,\Tith RR replaced by RRATL

+RRADL, (iv) Equation (E.27) as in its original form in

Chapter IV.

The equations described above could be re-written

for second quarter values of the coefficients by putting

D2 = 1 and D3 ':: D4 = Dl ::: 0 in these equations. The system

of 15 equations in its present form is non-linear. In order

to linearize it, total differentiation is performed by letting

~ll the variables in the system except RBB 2 , RYIS, ONLB,

PLD, TT and the lagged variables vary. The resulting

equations could be written in matrix form as

(5.1) BY= CZ

where B is specified in Table 5.1
(15 xIS)

C is specified in Table S.Z
(IS x 7)

d RL
d GS
d RC~1

d BC
d P d YNA
d RD3 d YA
d RD12 d HlH,'

Y - d TD and Z - d rd- -(15xl) d CUP (7xl) d rt
d ER d RGBY
d DD d RRBL
d RRAT
d RRl\DL
d FR
d RPL

2'Response of endogenous variables to variations in these exo­
genous variables was judged wllikely to he of enough interest
to justify the computational (and other) efforts involved in
calculating additional multipljcrs.

--
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It would be clear from a look at matrices B (Table

5.1) and e (Table S.2) that some of the elements in these

.matrices do not have fixed quantitative magnitudes. The

exact magnitude of such an element would depend on the time

period (year) one was referring to. In other words, the res-

ponse of the endogenous variable to shifts in exogenous

variables is not independent of the time period. In the

present case, since the equations chosen contain QII values

of the coefficients, one only has to decide on the year for

which one intends to calculate these multipliers. Our choice

was the year 1960, this being approximately in the middle of

our sample period. The elements in Tables 5.1 and S.2 were

evaluated at their 1960 QII values_so that all the elements

in matrices Band e could have definite magnitudes. Quanti-

tative inverse of B can now be defined. Multiplying both

sides in equation (5.1) by the inverse of B. we have

(S.2)

or

(5.3)

where

Y=AZ,

A = B -Ie

Th~ matrix A, so obtained, could be looked upon as

the matrix of multipliers i.e., the matrix whose individual

elements could be identified with individual multipliers -

there are 105 elements in A. Thi Matrix A for t~e.present
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case is reported in Table 5.4 and contains the short-run (impact)

-.
I

mUltipliers evaluated at 1960 QII values. The A matrices per-

taining to quarters I, III and IV of 1960 were obtained in a

similar fashion, and are reported 'in Tables 5.3, 5.5 and 5.6

respectively.

The above discussion was related to the calculation

of short~run impact multipliers. For calculating long-run

impact mUltipliers the selected 15 equation system would have

to be re-written with the substitution3 X_ 2 = X_I = X, where X

stands for any endogenous or exogenous variable in the system.

The rest of the procedure for calculating A matrices f~r the

long-run case would be strictly similar to the one described

above for the short-run case. The long-run multiplier

matrices, pertaining to quarters I, II, III and IV of year 1960

are reported in Tables 5.7, 5.8, 5.9 and 5.10 respectively.

5.2. An analysis of the Results

A quick glance at the short-run and the long-run

3· It is recognized that such an assumption is not very realistic
in the presence of seasonality. The presence of additive
seasonality would not, however, affect the magnitudes of long­
run multipliers and, the multipliers obtained under the present
assumptions would still be valid. The multiplicative season­
ality, as present in some of our equations, is likely to affect
the magnitude of long-run multipliers and to this extent our
long-run mUltipliers are only approximately correct. The
invariance of the long-run mUltipliers in the presence of
additive seasonality could be seen easily as follows :~- t. ". '\'" fA)Let, Y = a1. D, + a,J), + a~D3 + a4 D4 + a~Y 1 + , ..1:'" ':,"I\~ -\..I.
~ be a typical equation In the mOdel, Vlhete Xi s are .:t;,.
~he independent variables and Y is the dependartt variable.
If it lv-as desired to calculate long-run multipliers for Q.II,
then Y- l .= (Y + D] - D2) should be substituted in equation

1'L (l) tog ~ve y (1- a 5) = "a1 + a s) DJ. + a 3 D3 + a 4 D4 + ((-i.) - Ci t:0" ~ .',+
.~biXi _\:!,\.Total diffetcntiat on ot (2) would give :....J ;, ,...~
Jo,. '='\ 'J . •
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multiplers presented in the last section would indicate that .

the magnitude of a multiplier varies from quarter to quarter.

Some of the multipliers have even their algebraic sign vary

from quarter to quarter. Most multiplers, however, have their

algebraic sign invariant over the quarters. The mUltiplier

magnitudes - and some times even the algebraic signs - seem

to vary significantly between the short-run and the long-run.

The task of analyzing the response of endogenous

variables to a unit sustained increase in one of the exogenous

v.ariables, with the rest of the exogenous variables unchanged,

would be very simple if one were dealing with a recursive

system of equations. The system of equations which 'we have

in the model is by no means recursive; most of the endogenous

variables act and react on each other in a complicated way

when subjected to an exogenous shock. In the remainder of

this section we will analyze the response of important endo­

genous variables to an increase, in turn, in;one of the four

policy exogenous variables, namely HPMS, rd, 'rt an~ RRBL.

Ca) An increase in the hip:h powered money supply: CHP1-fS)

An increase of one billion .rupees in the HPJ-IS during

1960 QII would have increased the price index (P) in the same

period by 0.11638. The' magnitude of this short-run impact

multiplier does not vary much from quarter to quarter. In

the long~run, the increase in P would be 'somewhere between

C1-a ) dy =}- bidxi - (3), which is'the same as what wou1~
haveSbeen i=1' obtained by carrying out directly (as done 1n
the present study) the total differentiation of equation (1).
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.06238 (QII) and .07722 (QI), i.e., approximately half of the

short-run increase. The short-run and long-run elasticities

of P with respect to the HPMS, reported in Table 5.11, are 1.955

(QII) and 1.048 (QII), respectively. In the short~run, the

increase in the HPMS is absorbed partly by an increase in

the nominal currency holdings of the public (CUP), and partly

by an increase in the free reserves (FR). Only a very small

fraction of the additional HPMS is absorbed by increased

reserve requirements (RR), resulting from an increase in the

total deposit liabilities ((T+D)) of the commercial banks.

Since the excess reserves (ER) increase by a considerably smaller

magnitude than do the FR, it indicates that the commercial

banks borrowing (BB) from the Reserve Bank has gone down

significantly as a result of this increase in the HPMS.

The situation in the long-run, at least with respect

to the FR, is quite the reverse. Thus, while the increase

in the CUP accounts for over 95 percent (QII and QIII) of the

initial increase in the HPMS, the FR actually go down in the

long-run. The ER, on the other hand, go up in the long-run,

implying an increase in the commercial banks borrowing from

the Reserve Bank. Thus an increase in the HPMS would

initially result in a decrease in the commercial banks borrow­

ing from the Reserve Bank with the situation reversing itself

in the long-run.

So far in the discussion, we have dodged the question ~
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how the HPMS was increased. In general, the impact of an

increase in the HPMS would depend on the way it was injected

into the system. One most obvious way of increasing the

HPMS would be for the Reserve Bank to buy government securities

from the commercial banks. This, in general, would ·require

reduction in RGBY by the Reserve Bank. In such a case,

therefore, the changes in the HPMS and the RGBY would not

be independent of each other and the assumption of' exogenous

RGBY would not be valid. Thus to the extent that the HPMS is

increased by open market operations and RGBY is assumed

exogenously fixed, the multipliers reported here are not

strictly valid. Our assumption of exogenous RGBY is based

on the view that the open market operations are conducted by

the Reserve Bank as an ancillary to debt management and not

primarily to vary the HPMS. The major source of variations

in t4e HPMS, besides seasonal variations, has been the

deficit spending by the government financed by increased

borrowing from the Reserve Bank. Depending on the purpose

for which it is spent, such government spending is likely to

result in an increase in the real national income (Y), thus

providing a leakage to the increased HPMS. The increase in P

is, therefore 4 likely to be lower for the case where Y goes

up as a result of an increase in the HPMS. The interest

rate provides another leakage for the increased stoek of

currency. The interest rate entering the CUP equa~ion should,
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in general, go down with an increase in the HPMS - something

not permitted in this model - thus inducing the non-bank

public to hold extra cash. If the interest rate - in this

case RBB - were permitted to vary with variations in the HPMS,

the increase in P required to absorb the extra cash would be

lower. In the present study, unfortunately, we were obliged

to assume the interest rate RBB exogenous because of the

lack of any data on the lending and borrowing activities in

the unorganized part of the Indian money market. The two

earlier econometric studies of the Indian money market could

bypass this problem by introducing the organized money·market

rates in their demand for currency equations. For reasons

outlined .in Chapter III, we consider RBB to be the single most

appropriate interest rate variable for explaining the demand

for currency by the non-bank public. The short-run and the

long~run elasticities of P with respect to'the HPMS are likely

to be lower (depending on the strength of the leakages) than

those reported in the elasticity Table 5.11.

(b) An increase in the reserve requirements ratio against
the demand liabilities of the commercial banks (rd)

An increase in rd of .01 would, in the short-run,

result in a decrease in P by an amount somewhere between

.00599 (QII) and .00664 (QIII). An increase in rd increases

the demand for required reserves against demand liabilities

(RRADL) and thereby, with HPMS constant, puts downward pressure
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more attractive for the commercial banks to have their lia-

bilities in the form of time deposits. This induces the

commercial banks to increase RD3 which in turn would lead to

an increase in RD12. The higher RD12 would tend to reduce

DD by discouraging the non-banks public from holding the demand

deposits. This downward pressure on DD, further reinforced

by a lower P, results in an aggregate decrease in DD of

.00237 billion rupees in QII. In the case of TD, while the

higher RD3 would tend to increase such deposits, the lower

P is likely to push them do~~. The net result, rather

unexpected, turns out to be a reduction of .01213 billion

rupees in TD during QII.

The above result is reversed in the long-run. TD

increase by .28441 billion rupees (QII) and DD decreases by

.05348 billion rupees (QII) in the long-run. As. a result,

(T+D) increases in the long-run. The GS goes up as a result

of this increase in (T+D). BC, on the other hand, goes down

despite an increase in the total disposable deposits ((T+D)*).

This is so, because, with Y and RBB constant~ BCd and P

increase and'de~rease together. 4 In this case, since P had

4This inflexible relationship between P and BCd some times leads
to rather unexpected aesults. However, the inflexible relation­
ship between P and BC may not necessarily be unrealistic,
particularly if one believes that the cOst of credit was not a
very significant factor in the demand for bank credit. In such
a case. an increase in P, i.e., an inflationary boom, would
result in an increased demand for bank credit due to higher
profit expectations and capital project cqsts. The reverse
would be true in the case of declining P.
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increase as a result of higher (~O)*, the equality between

BCd and BCs is established primarily by a reduction in RL;

thus reinforcing the initial increase in GS. The long-run

elasticities for Q II of GS, (T+O) and BC, with resp~ct to rd,

are .158, .070 and -.008 respectively as reported in Table

5.11.

(c) An increase in the reserve requirements ratio against
the time liabilities of the commercial banks (rt)

An increase in rt of .01 reduces P by an amount

somewhere between .00132 (QII) and .00078 (QIV). An increase

in rt increases the RRATL, thus putting pressure on other

components of the highpowered money demand. As a result,

FR and CUP both decrease, with the latter putting downward

pressure on prices and the former resulting in an increase in BB.

The reduction in P leads to reductions in TD and 00. The

increase in rt leads to a decrease in R03, and thereby puts

downward pressure on RDlZ. The lower RD3 would tend to

reduce TO and thus reinforce the impetus provided by declining

prices. The lower R012, on the other hand, would tend to

increase the DO and thus counter downward pressure exerted

by reduced P.. The net result is an increase of .00066

billion rupees (QII) in DO. The aggregate reduction in the

TD amounts to .08416 billion rupees (QII). The lower (T+D)*

perhaps reduces the BCs by an amount more than the r~duction
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in BCd brought about by lower P, and hence an increase in

RL to restore equilibrium.

In the long-run there is a further significant

reduction in both TD and DD. The short-run and the long-

run elasticities of total deposits with respect to rt are

-.010 (QII) and -.108 (QII) , respectively. The decrease

in P is also significantly higher in the long-run as compared

to the short-run. The short-run and the long-run elasticities

of P with respect to rt are -.001 (QIV) and -.007 (QIV) ,

respectively. The respective figures for quarter two are

~.002 and -.009.

(d) An increase in the Reserve Bank of India lending
rate to the commercial banks (RRBL)

An increase in RRBL - equivalent of Bank Rate - would

be deflationary and as expected, FR and ER would both go up.

The increase in ER is more than the increase in FR, which

implies an increase in the commercial banks borrowing from the

Reserve Bank. This result is, of course, the reverse of what

one would expect - perhaps a reflection of the weakness in

the ER equation in the model. In the short~run, Rk goes up

during quarters two and three, with the reverse being true for

quarters one and four. The increase in FR puts a downward'

pressure on CUP and thus results in a decrease in P. The

lower P would tend to reduce TD, DD and BCd. An increase in

RRBL makes the time deposits relatively more attractive to the
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commercial banks, and thus induces them to increase RD3.

An increase in RD3 would push TD up and DD down, and thus

offset in the case of TD, and reinforce, in the case of DD,

-1

the downward pressure generated by the reduced P. The end

result seems to be a reduction in both the time and the demand

deposits, which to some extent eases demand pressures on HPMS.

The lower (T+D) would tend to reduce the BCs and, during

quarters two and three this reduction in BCs is perhaps more

pronounced than the reductivn in BCd brought about by lower P,

and thus requires RL to go up to restore the equilibrium

between the demand and the supply of bank credit. During

quarters one and four, the reverse is perhaps the case, thus

requiring a decrease in RL to restore equilibrium.

In the long-run, RL goes down in all the four

quarters. The time deposits go up in the long-run, the

reve~se of their response in the short-run. In the long-run,

TD increases by an amount enough to more than offset the

decrease in DD. The net result is an increase in (T+D) in

the long-run. The result is quite interesting, though not

surprising, in suggesting that the higher cost of accommodation

with the Reserve Bank would, in the long~run, result in an

overall expan~ion of the commercial banks liabilities, with

the time liabilities growing, to some extent, at the expense

of demand liabilities. The short-run and the long-run

elasticities of (T+D) with respect'to RRBL are -.OOa (QII) and
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TABLE 5.1

'1'IlB SHORT-RUN B HATRIX

(Q II)

VARIABLES lU. GS RCH BC l' JlI)3 JlD12 m CUP Ell· DD RRATL RRADL Fa RPL

EQUATIONS (1) (2) (3) (4) (5) (6) . (7) . (8) (9) (10) (11) (12) (13) (14) (15)

..

(E 1) -.3508 0 0 1 0 0 0 - .2995 0 o - .2995 .2995 .2995 0 0

(! 2) .3449 1 0 0 0 0 0 - .14 0 O. - ~14 .14 .14 0 0

(I:: 3) 0 0 1 -6.7293/(t+D}. 0 0 0 6.7293BC/(orq'l. 0 o 6.7293BC/(t+D).2 -6.7293BC/(T+D}.2_6.7293BC/(T+D).20 0

(E 4) 0 0 0 1 - ·.0205(yJrtolNA) 0 0 0 0 0 0 0 0 0 0

(E 5) 0 0 0 0 _m/p'l..YHA -.0255 0 IIp·YHA 0 0 0 0 0 0 0

(E 6) 0 0 o -1.473/('r+D) 0 1 0 1.473BC/(t+D)'l.+.0754 0 o 1.473BC/(t+D)'l. 0 0 0 0

(E 7) 0 0 o - .0348/r .0348(BC-BC-l) 0 .0308 0 0 0 IIp 0 0 0 0

Ip2_DD/p2+5.6491IP_1

(E 8) -.0836 0 o -.3494/(T+D) 0 ...2409 1 .3494BC/('r+D)'l. 0 0 .3494B/(t+D)'l. 0 0 0 0

(E 9) 0 0 0 0 -eur Ip2+11.461 0 0 0 IIp 0 0 0 0 0 0

1'-1

(E 10) .002 0 0 0 0 0 0 . -Bll/('r+D).2 o 1/(T+D).2 _ER/('r+D).2 Ell/('r+D) .2 ER/(T+D)1l2 0 0

(E 11) 0 o 0 0 0 0 0 0 0 o -1.0932rd 0 1 0 0

(E 13) • 0 0 0 0 0 0 0 -1.0444rt 0 0 0 1 0 0 0

(E 19) 0 0 0 0 .. ···0 . ~ O· 0 0 1 0 0 1 1 1 0

(E 20) 0 1 0 1· 0 0 0 -1 0 0 -1 1 1 1 0

(E 27) 1 o -.5 0 0 0 0 0 0 0 0 0 0 0 -.5

~

U1
0\

_..
I



TABLE 5.2

The Short-Run C }[atrix

(QII)
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YNA YA rd rt RGBY RRBL
(1) (2 ~) (5) (6 7)

(E1) 0 0 0 0 0 -.4068 e

(E2) 0 0 0 0 0 .3702 -.0631

(E3) 0 0 0 0 0 0 .8962

(E4) .0205P .0205P 0 0 0 0 0

(E5) ~/P.(YUA)2 0 0 0 0 0 0

(E6) 0 0 0 •923rt/rd2 -.923/rd 1.Q922 .0948 .

(E7) .1069 0 0 0 0 0 0

(E8) 0 0 0 0 0 .4135 .0

(E9) .0893 .0893 ·0 0 0 0 0

(E10) 0 0 0 0 0 -.0092 .0045

(Ell) 0 0 0 1.0932DD 0 0 0

(E13) 0 0 0 0 1.0444TD+PLD 0 0

(E19) 0 0 1 0 0 0 0

(E20) 0 0 0 0 0 0 0

(E27) 0 0 0 0 0 0 0



TABLE 5.3

Short-Run Multipliers

1960 QI
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End0- YNA YA HPMS rd rt RGBY RRBLgenous
Variables (1) (2) (3) (4) (5) (6) (7)

1. RL -.342~3 .23675 -.11238 5.15900 18.13270 .79577 -.02611

2. GS .15170 -.09296 .14682 -2.98068 - 8.87549 .12136 -.05831

3. RCM -.06550 .00296 -.36589 3.45414 6.45867 -.03382 .92267

4. Be -.03540 .05455 .23311 -1.22000 -.25047 -.06304 -~01980

5. p -.06046 -~01345 .12181 - .63751 -.13088 -.03294 -.01034

6. RD3 -.03225 .01725 -.09280 7.44463 -17.29212 1.05537 .09721

7. RD12 -.04121 .02650 -.03936 2.21920 - 2.52696 .72985 .02129

8. TD .15775 -.08569 .80394 -1.11055 - 8.60362 .24110 -.02852

9. CUP -.15226 .05081 .5262~ -2.75426 -.56545 -.14231 -.04469

10.ER .01926 -.01013 .03220 -.47552 -1.2444~ -.15545 .06733

1l.DD .11081 -.00353 .04972 -.33587 .{)4311 -.04047 -.00490

12.RRATL .00349 -.00189 .01777 -.02454 11.64936 .• 00533 -.00063

13.RRADL .00606 -.00019 .00272 7.84064 .00236 .00221 -.00027

14. FR .14272 -.04873 .45325 -5.06184 -11.08626 .13920 .04559

15. RPL -.61936 ,47054 .14114 6.86384 29.80672 1.62536 .97l.88

Here we have 3PJ..
3'ilrA a ~

11, Clrd a34•••.•.••.••••

.... where aij is the clement in the ith rOt'" and j th column of the matrix.
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TABLE 5.4

Short-Run Multipliers 159
1960 Q II

YNA YA HPMS t'd ~t RGBY RRBL

(1) (2) (3) (4) (5) (6) (7)

(1) RL - .25268 .13246 -.56097 7.26745 17.37886 .96215 .01603

(2) GS .12710 - .05829 .30958 - 3.82243 -8.87108 .06426 - .07330

(3) RCM - .08727 .03540 -.22775 2.71705 6.16300 -.06161 .90439

(4) BC - .00318 .01951 .05160 - .26564 - .05846 -.01386 - .00438

(5) P - .06401 - .01284 .11638 - .59924 - .13188 -.03128 - .00987

(6) RD3 - .03169 .01409 -.10875 7.54013 -17.32221 1.06263 .09882

(7) RD12 - .03308 .01621 -.08422 2.43922 - 2.60106 .74692 .02555

(8) TD .17761 - .08929 .81774 -1.21399 - 8.41588 .22387 - .03089

(9) CUP - .17181 .05336 .51207 -2.63666 - .58029 -.13761 - .04343

)0) ER .02380 - .00918 .06368 - .75051 - 1.68806 -.16577 .06885·

)1) DD .11813 - .00284 .03135 - .23742 .06662 -.03587 - .00336

:12) RRATL .00393 - .00197 .01807 - .02683 12.19791 .00495 - .00068·

:13) RRADL .00646 - .00016 .00171 7.97462 .00364 -.00196 - .00018

:14) FR .1:6143 - .05123 .46814 -5.31114 -11.62126 .1;3463 .04430

~15) RPL ...41809 .22952 -.89419 11.81786 28.59475 1.98591 - .87234

Here we have 3RL

aYNA
811-, aRCI1.

3rd
, •••••••• t

where aij is 'the element in the ith rOl" and, j th column of the matrix.
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Short-Run Multipliers

1960 Q III
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En~ogenous YNA YA HP~IS rd .rt RGBY RRBL
:~. Variables (1) (2) (3) (4) (5) '(6) (7)

1. RL -.19055 .16694 -.43046 5.8823 14.37224 .98781 .01043

2. GS .10533 -.07479 .30432 -3.68116 -8.35767 .05450 -.07385

3. RCM -.07081 .043110 -.23180 2.65100 5.78826 -.05225 .67377

4. BC -.00734 .03270 .08315 -.41897 -.06735 -.02272 -.00709

5. P -.07838 -.01490 .13182 -.66419 -.10676 -.03602 -.01124

6. RD3 -.02360 .01686 -.11867 7.58998 -17.37987 1.06760 .09987

7. RD12 -.02516 .02015 -.07595 2.33761 -2.87532 .75070 .02539

8. TD .11477 -.10448 .93750 -1.75717 -8.17425 .18300 -.04185

9. CUP -.14775 .06282 .43724 -2.20317 -.35414 -.11950 -.03728

10. ER .02058 -.01165 .07070 -.79201 -1.70300 -.17085 -.06952

11. DD .],3097 -.00042 .01273 -.13979 .10337 -.03173 -.00182

12. RRATL .00254 -.00231 .02072 -.03883 12.18975 .00404 -.00092

13. RRADL .00716 -.00002 .00070 7.98906 .00565 -.00173 -.00010

14. FR .13805 -.060l.8 .54134 -5.74706 -11.84126 .11718 .03830

15. RPL -.31029 .29076 -.62911 9.11360 22.95622 2.02787 -.65290

Here we have aRL ,. •
aYNA a 11, ~=a34a rd '. • ••••••••••. ,

where aij is the element in the i~h row and jth column of the matrix.
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Short-Run ~!ulti'Dliers

1960 Q IV

Exogenous
Variables

YNA YA HPMS rd ~t
RGBY RRBL

(1) (2) (3) (4) (5) (6) . (7)

1. RL -.47464 .23839 .27619 2.60973 14.89753 .75846 -.05305

2. GS .20357 -.09603 .03454 -2.33330 - 8.10022 .13484 -.05276

3. RCM -.11739 .05161 -.11252 2.08016 . 5.70609 -.09039 .77981

4. BC -.09341 .05831 .33486 -1.71204 - .20439 -.09263 -.02864

5. p -.06655 -.01327 .11759 - .60122 - .07U8 -.03253 -.01006

6 in3
-.03694 .01764 -.08600 7.41861 -17.39029 1.05701 .09694

7. RD12 -.05445 .02674 -.00310 1.99132 - 2.83449 .72708 .01884

8. T» .16245 -.09092 .83627 -1.24393 - 8.08781 .21750 -.03261

9. CUP -.16429 .05613 .48648 -2.48727 - .29695 -.13458 -.04161

10. ER .02992 -.01272 .03930 - .61448 - 1.57312 -.16120 ~07143

11. DD .11201 -.00293 .04665 - .31414 .08014 -.04071 -.00470

12. RRATL .00359 -.00201 .01848 - .02749 11.65636 .00481 -.00072

13. RRADL .00612 -.00016 .00255 7.98603 .•00438 -.00223 -.00026
:

14. FR .15458 -.05396 .49249 -5.47127 -11.36379 .13200 .04258

15. RPL -.83189 .42517 .66491 3.13930 24.08897 ·1.60732 -.88590

3RL == all' :RCM .." a34, ••••••••• ,
3YNA ord

vhere aij is the ele~ant in the ith row and jth column of the matrix.



TABLE 5.7

Long-Run Multipliers

1960 Q1
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YNA YA

(2)

HPMS

(3)

RGBY

(6)

BRBL

(7)

2. GS 2.54735 -1.89557 .93653 17.01084 -109.86270 3.90925 .15569

3. Ral - .54648 2.07725 -1.20565 .66597 49.82008 -1.43560 1.02881

4. BC - .42037 -1.85183 1.14732 - 8.39857 - 15.88514 .09834 - .15463

5. p - .07025 .16650 .07722 - .56526 - 1.06914 .00662 .01041

6. RD3 - .22486 - .15022 - .05965 6.66460 - 14.37242 .97959 .08681.

7. lW12 - .70640 .33993 - .14101. - .78521 13.48915 .91526 - .02674

8. m - .95830 .44445 .25310 27.55676 - 75.27450 4.67169 .33785

9. CUP - .20503 - .31404 1.20008 - 8.78481 - 16.61567 .10286 - .16174

10. ER .21470 - .23432 .11845 3.41.001 - 16.20849 .23321 .23355

11. DD 3.29031 -2.98891 1.63067 -10.15969 - 33.85769 - .76697 - .17504

12. RRATL - .00081 .00038 .00022 .02342 11..77552 .00397 .00029

13. RRADL .17985 - .16337 .08913 7.30367 - 1.85066 .04192 - .00957

14. FR .02599 .47779 - .28943 1.45771 6.69082 - .06491 .17102

15. RPL -4.31602 .28695 .17224 ..36.37648 140.18320 -3.39950 -1.66145

Here '\ole have aRL .... a 11 ~ co 8.34'···········,
ai"NA ' Cl

rd

whc.re.a:1j is the elclr.ent in th~ ith rO\11 nnd jth column of the matrix.



TAnLE 5.8
163

Long-Run l1u1tipliers

1960 gIl

Exogenous
Variables

YNA YA HPMS t'd 1:'t BQBY RRBL

(2) (3) (4) (5) (6) (7)

1. RL 1.06407 -.45219 -14.53783 82.16931 -1.81164 - .266c

2. GS 2.62121 -1.34342 .60528 16.13921 -96.05277 3.36596 .1529

3. RCM - .90162 .39743 -.16173 - 5 ..89161· 32.29279 -1.17596 .8955

4. BC - .04347 - .29045 .21471 - 1.91255 - 2.01853 - .03194 - .0331:

5. p - .06948 - .14124 .06238 - .55569 - .58648 - .00928 - .009~

6. RD
3

- .21655 .18097 -.07696 7.15039 -15.09229 1.03159 .094C

7. RD12 - .66348 .35221 -.14898 .31339 10.45901 1.07616 -.OlOl~

8. TD - .83631 - .22260 .11185 28.44177 -73.07008 4.62864 ':355~

9., CUP - .21472 .03960 .99543 - 8.86710 - 9.35846 - .14810 - .157C

10. ER .33809 - .17847 .08181 2.05432 -12.44909 - .04687 .229:

11. DD 3.62877 -1.45086 .71271 - 5.34801 -15.64277 -1.14652 - .079:

12. RRATL - .01848 - .00492 .00247 .62856 10.76905 .10229 .007i

13. &RAnL .19835 - .07930 .03896 7.69536 - .85503 - .06267 - .0011:

14. FR .03485 .044623 -.03686 .54326 - .55557 .•10848 .153~

15. RPL -3.64707 1.. 73071 -.74265 -:23.18405 132.04580 2.44732 -1.429:

Here l'1e have aRt .... a 11 aRc~L a 34' •••••••••• ,
3YNA 'a rd

. where aij is the element in the ith rOl.o1 llnd jth column of the matrix.



Here we have ~ a all
aYNA ~

~ .. a34a rd I •••••••••••••

where aij is the element in the. ith ro,... and jth column of the matrix.
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Long-Run ~lu1tip1iers

1960 Q IV

- ... ... ~ - hogenous
Varia~:'.::s

YNA YA mls rd , rt RGBY RRBL
(1) (2) (3) (4) en (6) (7)

1. RL - 2.29941 .39527 - .08540 -16.45429 72.02904 -1.63353 -.29865

2; GS 2.31219 - 1.74833 .81999 13.27941' -92.55190 3.16768 -.l-0029

3. RCM - 1.02035 .02109 .04596 - 7.67459 29.66395 -1.19070 .73586

4. BC - 1.13266 - 2.87862 - 1.62812 -15.53632 -10.29968 .40486 .27503

5. p - .08498 .16395 .07364 - .70272 - .465'87 - .01831 -.01244

6. RD3 - .23076 .11531 - .03996 6.82734 -15.55581 1.02664 .08852

7. RD12 - .68894 .14670 - .03555 - .42401 7.99386 1.10593 -.02271

8. TD - 1.02825 .68755 .36368 26.41555 -75.59522 4.62335 .31768

9. CUP - .41187 - .21959 1.14018 -10.88014 - 7.21290 - .28352 -.19260

10. ER .27944 - .26764 .12972 1.46867 .-12.02480 - .08556 .22029

11. DD 2.61965 - 3,71981 1.94426 -17.79233 -20.04346 -1.57701 ~.29981

12. RRATL - .02272 - ·01519 .00804 .58378 10.16445 .10218 .00702

13. RRADL .14319 - &20332 .10627 7.03067 r- 1.09558 - .08620 -.01639

14. FR •29J.40 .43811 .25'.49 - 3.26568 ~- 1.85598 .26755 .20197

15. RPL - 3.57847 .76944 - .21676 -25.23398 114.39410 -2.07636 -1.33316

Here "le have

=
aRCH a
;;t). = 34 .......•••.. ,

d • •

",h:~rc uij is the cJ c.nent :1,1\ the i th rm'l and j th cohr.nn of the nlt.ltr:lx

--'
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CHAPTER VI

S~~RY AND CONCLUSIONS

6.1 Summary of Findings

Chapter I of the present study was primarily

designed to provide the institutional background for the

econometric estimation carried out in Chapter III. The quarterly

series on agricultural and non-agricultural national income

were estimated in Chapter II~ The estimates of quarterly

national income presented in Chapter II bring in to light clearly

the division of a year in terms of the ~'busy" and "slack" seasons,

since these estimates show a heavy concentration of economic

activity in quarters IV and I, which roughly span the P'busy"

season.

The OLS estimates for the twelve stochastic

equations in the model are presented in Chapter III. The BCs

and GS equations estimated in this Chapter have the expected

opposing seasonal patterns. The seasonality in both of these

equations was found to be mUltiplicative, with the exact

magnitude (of seasonality) depending on the level of total

disposable d~posits. BCs has been found to be more sensitive

to the variations in (T+D)* during the "busy" season as opposed

to the "slack" season. The reverse is true in the. case of

GS. In the case of the BCd equation, both the additive and

mUltiplicative seasonal dummies were found to be significant.

167
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The volatile nature of RMC is reflected in the estimated call

money rate equation. The lagged value of the rate is not

statistically significant in the equation. Besides the

additive seasonality, ther~ is also the seasonality in the

call money rate's dependence on RRBL. The RCM is m9re sensitiveto

RRBL . during the "busy" season as opposed to the Itslack"

seas9n.

Non-agricultural national income has been found to

be superior to total national income as a proxy for the wealth

constraint facing the non-bank public holding the commercial bank

deposits. Time deposit rates have not been found statistically

significant in explaining the demand for demand deposits.

As indicated in Chapter III, a significant (and variableover

time) portion of savings deposits is classified as demand

depos its. The commercial banks offer varying rates ,..of interest

on t~ese deposits. If an increase in time deposit rates is

accompanied by a similar increase in the rates offered on

savings deposits, then the negative impact on demand deposits

of such an increase in time deposit rates is likely to be weak.

An increase in time deposit rates may also be accompanied by

an improvement in the non-price terms offered on demand deposits.

This would al~o tend to weaken the negative impact of such

an increase.

The specification of the demand for currency equation

estimated in Chapter III is unique'and reflects - m~re than any

-
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other equation in the model - the underdeveloped nature of the

Indian money market.' The seasonality in the currency hold­

ings of the non-bank public has been explained largely by the

seasonality in the marketing of agricultural produce. The

rate or change of prices has also been found significant in

explaining':the demand for currency by the non-bank public.

The TSLS estimates for selected equations in the

model are presented in Chapter IV. The complete model of

the monetary sector, including both the stochastic and non­

stochastic equations is also presented in this chapter.

The principal short-run and long-run multipliers associated

with the model are calculated and analyzed in Chapter V. As

pointed out in Chapter V, the price level in this model

would seem to be highly sensitive to changes in HPMS. parti­

cularly if no allowance is made for the'interest rate and

the real sector leakages.

6.2 The Concluding Remarks

A long and arduous path had to be traversed in com­

pleting the work reported in this dissertation. We believe

that the present stody has come a long way towards building a

realistic quarterly econometric model of the monetary sector

of India. The national income estimates presented in Chapter

II are not beyond improvement. However, if the fitted

equations are any indication, these estimates would seem to be



170

quite satisfactory. The specification and estimation of

the model's behavioural equations, as carried out in the present

study, represent significant improvements over the two

earlier studies by ~fammen ~nd Gupta. The currency with

the public equation estimated in Chapter III stands out as one

of the most significant improvements over the two earlier

annual models. The present study is the first one in which

econometric methods have been used in analyzing the seasonal

variations in the Indian monetary aggregates. Our findings

corroborate, to some extent, the commonly held view that the

seasonal variations in most of the monetary aggregates could

"be traced back, directly or indirectly, to seasonal variations

in agricultural income and output.

The operational usefulness of the monetary sector

model developed in the present study is limited primarily due

to th~ lack of any feedback to and from the real sector. In

our view, even a nominal 6-8 equation real sector, if appended

to the present monetary sector model, would greatly enhance

its potential usefulness. Significant improvements could also

be made in the demand for bank credit equation; in particular an

index of profit expectations could perhaps be introduced in this equ-

ation, along ~ith a better measure of the cost of bank

credit. These improvements would involve the estimation of

quarterly time series for som~ of the additional variables with

the help of fragmentary raw data. "In our judgement, an
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individual research worker would be unwise to undertake such

a task. All in all, the monetary sector model developed and

analyzed in this dissertation, despite its limited operational

usefulness, represents a useful tool for the analysis of the

behaviour of principal actors in the Indian money market.

It is hoped that it will prove to be a stepping stone for future

research in the field.



Bibliography

Adekunle, J.O., "The Demand for Money: Evidence from
Developed and Less Developed Economies",
International Monetary Fund Staff Papers,
July 1968, pp ..220-66.

Adelman, I., & Adelman, F.L., "The Dynamic Properties
of the Klein Goldberger Model", Econometrica,
Oct. 1959, pp. 597-625.

Agarwala, R.R., An Econometric Model of India, 1948-61,
Frank Cass & Co. Ltd., London, 1970.

Aigner, D.J., Bas"ic Econometrics, Prentice Hall, 1971.

Almon, S., "The Distributed Lag between Capital Appropria­
tions and Expenditures", Econometrica, Jan.
1965, pp. 178-196.

Ando, A.,~et a1 (ed), Studies in Economic Stabilization,
The Brookings Inst1tut1on, Wash1ngton, D.C., .
1968.

Bhagwati, J.N., and Chakravarty, S., "Contributions to
Indian Economic Analysis: A Survey", AER, Vol.
LIX, No.4, Part 2, Supplement, Sept. ~9.

Bhagwati, J.N. and Desai, P., India, Planning for Industriali­
zation, Oxford Univers1ty Press, 197.0.

Bhatia, R.J., "The Role of Monetary Policy in Price Stability:
The Indian Case - 1951-59", .
Review of Economics and Statistics, November
1961.

Bhatt, V.V. & Khatkhate, D.R., "Effects of U.S. ~ommodity

Assistance to India on Money Supply",
Reserve Bank of India Bulletin, Bombay,
January 1963.

Boot, J.C.A., Feibes, W., and Lisman, J.H.C., "Further
Methods of Derivation of Quarterly Figures from
Annual Data", Applied Statistics, 16, 1967,
pp. 65-75.

172

---;
;
I
I
I

1



173

Brainard, W., & Tobin, J., "Pitfalls in Financial Model Build­
ing", American Economic Review, May 1968,
pp. 99-122.

Brunner, K., & Meltzer, A.H., "Some Further Evidence on
Supply and Demand Functions for Money",
Journal of Finance, May 1964, pp. 240-283.

Cagan, Phillip, Determinants and Effects of Changes in
the Stock of Money, 1875-1960, Columb1a
Un1vers1ty press,~ew York, 1965.

Central Statistical Organization, Brochure on Revised Series
of National Product for 1960-61 to 1964-65,
Department of Stat1st1cs, Cab1net Secretariat,
Government of India, August 1967.

Central Statistical Organization, Estimates of National
Product 1960-61 to 1967-68,
Department of Stat1st1cs, Cabinet Secretariat,
Government of India, March 1969.

Central Statistical Organization, Statistical Pocket Book:
India, Department of Stat1st1cs, Cab1net Secret­
ariat, Govt. of India,- 1968.

Choudhry, N.K., and Krishnamurty, "Towards a Post-War
Econometric Model of India", Working Paper Series,
No. 6814, Institute for ~he Quant1tat1ve AnalYS1S
of Soc1.1 and Economic Policy, University of
Toronto~ Toronto, 1968.

Chow, A., "On the Long-Run and Short-Run Demand fOT Money",
Journal of Political Economy,
Apr11 1966, pp. 111-131.

Christ, C.F., Econometric ModelS and Methods, John Wiley
& Sons, Inc., New York, 1966.

Commission on Money and Credit, ~acts of Monetary Policy,
Englewood Cliffs, N.J.,--Prent1ce-Hall, 963..

Stabilization Policies, Englewood Cliffs, N.J.,
Prent1ce-Ha11, 1963.

Crick, W.F.; Ced.), Commonwealth Banking Systems"
Clarendon Press, OX~OTd, 19 5.



174

Crouch, R. L. , "A Model of the U. K. Monetary Sector'·',
Econometrica, July - October 1967, pp. 396-418.

De Leeuw, F. , "A Model of Financial Behaviour", in
Duesenberry, J.S., et aI, eds., The Brookings
~uarterlY Econ'ometric f.lcdel of the UnJ.ted States,

and McNally, ·ChJ.cago, 1965.

De Leeuw, F., and Aranilich, E.M., "The Federal Reserve
- MIT Econometric Model",
Federal Reserve Bulletin, Jan. 1968,
pp. 11-40.

Denton, F.T., "Adjustment of Monthly or Quarterly Series
to Annual Totals: An Approach Based on Quadratic
Minimization", Journal of the American Statistical
Association, March 1971, pp. 99-102.

Duesenberry, J., O. Eckstein and A. Fromm, "A Simulation
of the United States Economy in Recession",
Econometrica, Oct. 1960, pp. 749-810.

Estimates in India,

Feige, E., "Expectations and Adjustments in the Monetary
Sector", American Economic Review,
papers and proceedJ.ngs. May 1961, pp. 462-473.

Fisher, F.M., "Dynamic Structures and Estimation in
Economy-wide Econometric Models", in Duesen­
berry. J.S., et al. eds., Brookings Quarterly
Econometric Model of the United States, Rand
McNally, Chicago, 1965.

Friedman, M., "The Quantity Theory of Money, A Restate­
'ment". in Milton Friedman Ced.),
Studies in the Quantity Theory of Money,
ChJ.cago, 1956.

"The Demand for Money - Some Theoretical and
Empirical Results", Journal of Political Economy.
June 1959, pp. 327-351.



175

"The Interpolation of Time Series by Related
Series" Journal of the American Statistical
Association, 57, 1962, pp. 729-57.

Ghosa1,
(India

Go1dfeld, S.M., Commercial Bank Behavior and Economic
Activity, North Holland, Amsterdam, 1966.

Gri1iches, Z., "Distributed Lags: A Survey",
Econometrica, Jan. 1967.

Gupta, G.S., Monetary Policy Model of the Indian Economy,
Ph.D. D1ssertat1on, John Hopk1ns Un1vers1ty, 1971.

Gurley, J.A., and Shaw, E.S., "Financial Aspects of Economic
Development", American Economic Review,
Sept. 1955, pp. 515-38.

Hendershott, P.H., "Recent Development of the Financial
Sector of Econometric Models", Journal of Finance,
March 1968, pp. 41-66.

Hester, D.D., Indian Banks, Their Portfolios, Profits
and P011cy, Un1vers1ty of Bombay, Bombay, 1963.

Hildreth, C., "Simultaneous Equations; Any Verdict Yet?"
Econometrica, October 1960.

Indian Crop Calendar, 1967.

Johnston, J., Econometric Methods, McGraw-Hill, London,
1972.

Jargenson, D.W·., "Rational Distributed Lag Functions",
Econometrica, Jan. 1966.

Khetan, C.P., and Waghmare, R.R., "The ~uarter1~ National
Income of India, 1951-52 to 19 6-67:ome Est1mates",
Work1ng Paper No. 71-10, McMaster On1vers1ty,
Hamilton, Canada, July 1971.

Klein, L.R., "What Kind of Macroeconometric Model for
Developing Economies?", Econometric Annual
of the Indian Economic Journal, Vol. 13,
No.3, 1965, pp. 313-324.



176

Kulkarni, V.A., Statistical Outline of Indian Economy,
Vora & Co., Bombay, 1968.

Lisman, J.H.C., and Sandee, J., "Derivation of Quarterly
Figures from Annual Data", . Appl·ie·d Statistics,
13, 1964, pp. 87-90.

Ladenson, M.L., "Pitfalls in Financial Model Building:
Some Extension", American Economic Review,
March 1971, pp. 179-186.

Lovell, M.C., "Seasonal Adjustment of Economic Time Series
and Multiple Regression Analysis", Jou·rnal of
the American Statistical Association,
Dec. 1963, pp. 993-1010.

Madan, B.K., "INDIA", in Crick, W.F., (ed.), Commonwealth
Banking S~stems, Clarendon Press,
Oxford, 1 65.

Mammen, T., An Econometric Study of the Money Market in
Ind1a, Ph.D. D1ssertat1on, Un1vers1ty of
Pennsylvania~ 1967.

Manktala, T.R., Economic Development of Monetary Management
in India ~ora &Co., Bombay, 1966.

Marwah, K., "An Econometric Model of India: Estimating Prices,
Their Role and Sources of Chan~es'" .
Presented at the Second Worldonference of the \
Econometric Society, Cambridge, 1970.

Meiselman, D., The Term Structure of Interest Rates,
Englewood C11ffS, N.J., Prent1ce-Ral1,
1962.

Nerlove, M." and K. F. Wallis, "Use of Durbin-Wats'on
Statoistic in Inappropriate Situations",
Econometrica, January, 1966.

Patinkin, D., Money, Interest, and Prices, Harper and Row,
New York, 1965.

Patnaik, K.~f., Monetar* POliCt and Economic Development in
India, S. C and & 0., New Delh1, i965.

Planning Commission, Government of India, Fourth Five
Year Plan, 1966.



177

Planning Commission, Basic Statistics Relating to the
Indian Economy - 1950-51 to 1965-6.

Porter, R.C., "A Model of Bank Portfolio Selection",
Yale Economic Essays, Vol. 1, No.2, 1961.

Quandt, R.E., "On Certain Small Sample Properties of
K-Class Estimates", International Economic
Review, Jan. 1965.

Rao, V.K.R.V., "Investment, Income and the MUltiplier in
an Underdeveloped Economy", Indian Economic
Review, Feb. 1952.

Reserve Bank of India, ~ort on Currency and Finance,
Various Issues~ombay.

Reserve Bank of India, Reserve Bank of India Bulletin,
(Monthly), Bombay, Var10us Issues.

Reserve Bank of India, Statistical Tables relating of Banks
in India, Various Years.

Reserve Bank of India, Trend and Progress of Banking in India,
Various Years.

Reserve Bank of India, "Analysis of Money Supply in India", .
Reserve Bank of India BUlletin

tVol. 15, No. 7, July - August 961.

Reserve Bank of India, SUaFlement to Banking arid Monetary
Statistics of In 1a - Part I and Part ,II,
Bombay 1964.

l

Reserve Bank of India,
and Working,

The Reserve Bank of India:
Bombay, 1970.

Functions

Reserve Bank of India, Annual Report and Trend and pro~ress
o'f Banking in Ind1a for the Year Ended June 3, 1971.

Sawyer, J.A., "Policy - Oriented Econometric Models of the
Canadian Economy", Canadian Operational Research
Society Journal, Nov. 1969.

Sethi, J.D., "Problems of Monetar~ Policy in Underdeveloped
countrh, w1th Spec1al Re erence to Ind1a", AS1a
Pub11s 1ng House, New York, .1961.

Sharma, K.K., "Role of Monetary POliC~ in Planned Economy,
With Spec1al Reference to In 1a", Meenaksh1
Prakasnan, Delh1, 1965. ,



178

Simha, S.L.N., "The Capital Market of India", Vora & Co.,
Bombay, 1960.

Solow, R.M., "On a Family of Lag Distributions", Econo­
metrica, Apr11' 960.

Star1eaf, D.R., "The Specification of Money Demand - Supply
Models which Involve the Use of Distributed Lags",
The Journal of Finance, Sept. 1970.

Suits, D.B., "Forecasting and Analysis with an Econometric
Model", American Economic Review,
March 1962, pp. 104-132.

Teigen, R., "Demand and Supp:!-:r Functions for Money in the
United States", Econometrica, Oct. 1964,
pp. 477-509.

The Indian Merchants Chamber, Economic Research and Training
Foundation, National Income of India, Growth and
Distribution (1950~1 to 1960-61),
Bombay, 1963.

Theil, H., & Boot, J .C.A., "The Final Form of Econometric·
Equation Systems", Review of the International
Statistical Institute, Vol. 30, 1962,
pp. 136-152.

Theil, H., Principles of Econometrics, John Wiley & Sons,
Inc., New York, 1971.

Tobin, J., "The Interest Elasticity of Transactions Demand
for Cash", Review of Economics and Statistics,
August 1956, 241-47.

United Nations, "A System of National Accounts", New York,
. 1968.

Wand, R.N., "Misspecification in the 'Partial Adjustment and
'Adaptive Expectations' Models", International·
Economic Review, June 1968.

Wilson, J.S.A., "The Business of Banking in India", in
Sayers, R.S., (ed.), Banking in the British
Commonwealth, Clarendon Press, Oxford, 1952.



TABLE 1

BANK CREDIT (BC)

A1

~Years II III IV I

1952-53 5.6502 5.0640 4.8409 5.3402
\ 1953-54 5.4900 5.0317 4.8299 5.4527
1954-5~ 5.7745 5.3782 5.3674 5.9632
1955-56 6.2420 6.0282 6.0550 7.0480
1956-57 7.6241 7.4607 7.6831 8.5417
1957-58 9.2002 8.6790 8.5244 9:2758
1958-59 .9.2136 8.6215 8.4156 9.5563
1959-60 10.0269 9.3581 9.3539 10.5606
1960-61 11.1878 11.0485 11.1267 12.5785
1961-62 12.7837 12.3144 12.6487 13.7948

.
1962-63 14.4179 14.1134 14.1591 15.5021

1963-'';'4 15.7683 14.8540 15.3030 17.7467

1964-65 18.3338 17.4145 17.5939 19.7821

1965-66 21.0829 20.2483 20.6317 22.1948

1966-67 23.1596 22.5319 23.3120 25.9940

o.

S~urces (Common to All Appecdix Tables):

(i) Reserve Bank of India, Supplement to Banking and Monetary Statistics of
India - Part I ar1 Part II,'Bombay, 1964.

(ii) Reserve Bank of India, Report on Currency and Finance
(Annual), Various Issues, Bombay.

(iii) Reserve Bank of India, Reserve Bank of India Bulletin (Monthly),
Various Issues, Bombay.



TABLE 2

CURRENCY WITH TIlE PUBLIC (CUP)

A2

~. II III IV IYears- _

1952-53 12.4367 11.9181 11.7380 12.1416
1953-54 12,7228 11,9313 12.0190 12.7299
1954-55 12~9896 12.3709 12.6404 13.4146
1955-56 14.1066 13.8174 14.2147 15.1557
1956-57 15.9504 15.2073 15.2932 15.9842
i957-58 16.4996 15.6897 15.7474 16.4347
1958-59 16.866~ 16.1591 16.4486 17.4921
1959-60 18.2641 17.4377 17.9170 18.9529
1960-61 19.6232 .. 18.8828 19.2397 20.4956
1961-62 20.7485 19.9391 20.2604 21.• 5388-
1962-63 22.3943 21.5316 22.1208 23.3618
1963-64 24.2013 23.3819 24.2431 25.6881
1964-65 26.6890 25.4321 25.9544 27.2824
1965-66 28.5198 27.2154 28.1386 29.7603
1966-67 30.9457 29.1576 29.5156 31.4786



TABLE 3

, DEMAND DEPOSITS (DD)

A3

~Years II III IV I

1952-53 5.3061 5.2548 5.1030 5.0015
: 1953-54 5.0340 5.0089 5.0598 5.1005
\

1954-55 5.2478 5.3708 5.4871 5.5844

1955-56 5.6727 5.7910 5.9150 6.1378

1956-57 6.1946 6.1547 6.2432 6.7268

1957-58 6.9850 6.8203 6.8432 6:9319

1958-59 6.9666 6.9956 6.6496 6.8355

1959-60 7.0534 6.8229 6.7857 7.1890

'1960-61 7.3066 7.3150 7.3209 7.5679

1961-62 7.6919 7.5606 7.4239 7.5785

1962-63 7.9201 8.1059 - 8.0902 8.5126

1963-'64 9.0274 9.6136 9.9461 10.5864

1964-65 10.9490 11.3937 11.9921 12.3740

1965-66 12.6590 13.2323 13.4613 14.0347

1966-67 14.5983 15.3177 15.5273 16.0431



TABLE 4

EXCESS RESERVES (ER)

A4

~Years II III IV I

1952-53 .5237 .6619 .5801 .4664
1953-54 .4374 .4867 .5943 .4142
1954-55 .4346 .5556 .7269 .4982
1955-56 .4933 .5164 .6105 .5387
1956-57 .5226 .4947 .5040 .4567
1957-58 .6488 .8782 .8601 .5814

1958-59 .7872 .8878 .8041 .5983

1959-60 .7422 .6244 .5898 .5204

1960-61 .8660 .9745 .8851 .5981

1961-62 .6786 .6551 .7900 .6228

1962-63 .7046 .5905 - .5942 .5808

1963-64 .7121 .6255 .7468 .6540

1964-65 .7733 .7637 .7709 .8135

1965-66 .8141 .7456 .9235 .8197

1966-67 .9197 .8775 1.161 .9749



TABLE 5

FREE RESERVES (FR)

AS

~Years II III IV . I

1952-53 .2211 .6217 .5584 .3814
1953-54 .2541 .4609 .5771 .2161
1954-55 .0825 .4987 .6856 .3418
1955-56 .2313 .3789 .4999 .1173
1956-57 -.0691 .0182 -.1310 -.3849
1957-58 -.1318 .4569 .6131 .2528

1958-59 .5813 .8160 .7598 .• 2006

1959-60 .5163 .5789 .5176 -.0751

1960-61 .4104 .6151 .6085 -.0081

1961-62 .4808 .6059 .6928 .2778

1962-63 .6415 .5202 .4767 .1292

1963-64 .5456 .6154 .7114 .0281

1964-65 .5113 j.7418 .6447 -.1843

1965-66 -.1616 1.2530 :6821 .3917

1966-67 .6468 <.8602 1.1214 .2120
,
1



TABLE 6

GOVERNMENT SECURITIES (~.S.)

A6

---,
. I

~Years XI III IV X

1952-53 3.129 3.2026 3.3873 3.2357
~ 1953-54 3.2419 3.4519 3.5507 3.4032\

1954-55 3.4499 3.6060 3.6984 3.7040
1955-56 3.6636 3.9729 4.1490 3.9644
1956-57 3.7309 3.7737 3.7109 3.4175
1957-58 2.8353 2.8036 2.8390 2;8318
1958-59 3.2p4 3.9981 4.4405 4.0847
1959-60 3.8371 4.6857 5.0281 4.6587
'1960-61 4.7001 4.8459 4.5961 4.1308
1961-62 4.1599 4.6167 4.6942 4.4756
1962-63 4.6016 5.4411

.
5.6239 5.2357

1963-64 5.3525 6.4514 6.5369 5.8399
1964-65 5.5600 7.2279 7.5785 6.8751

1965-66 6.7902 8.0150 8.1144 7.9429

1966-67 8.7414 10.6415 10.6926 9.1619



TABLE 7

PRICE LEVEL (P)

A7

~Years XI III IV I

1952-53 1.0472 1.0671 1.0597 1.0497

1953-54 1.0633 1.1067 1.0567 1.0233

1954-55 1.0167 1.0100 .9833 ·.9533

1955-56 .9267 .9633 .9767 .9800

1956-57 1.0433 1.0700 1.0933 1.0700

1957-58 1.1000 1.1300 1.1333 1.1033

1958-59 1.1333 1.2000 1.2133 1.1733

1959-60 1.1933 1.2433 1.2467 1.2200

1960-61 1.2300 .. 1.2567 1.2433 1.2333

1961-62 1.2433 1.2767 1.2800 1.2700

1962-63 1.2900 1.3267 1.3267 1.2967

1963-64 1.3233 1.3600 1.3867 1.4167

1964-65 1.4700 1.5633 1.6333 1.6200

1965-66 1.6133 1.7000 1.7267 1.7367

1966-67 1.8033 1.8967 1.9433 1.9833



TABLE 8 A8

.~

~Years II III IV· I

1952-53 0.2787 0.2755 0.2687 0.2639
1953-54 0.2699 0.2630 0.2649 0.2665..
1954-55 0.2753 0.2811 0.2883 0.2939
1955-56 0.2992 0.3051 0.3115 0.3216
1956-57 0.3265 0.3230 0.3276 0.3523

1957-58 0.3693 0.3605 0.3601 0.3650

1958-59 0.3732 0.3715 0.3525 .0.3605

1959-60 0.3743 0.3626 0.3605 0.3810

1960-61 0.3875 0.3881 0.3899 0.4037

1961-62 0.4145 0.4032 0.3973 0.4041

1962-63 0.4666 0.4654 0.2836 0.2938

1963-64 0.3152 0.3304 0.3417 0.3661

1964-65 0.3824 0.:3927 0.4049 0.4247

1965-66 0.4354 0.'4492 0.4574 0.4790

1966-67 0.4998 0.5192 0.5358 0.5452
I



TABLE 9

BAZZAR BILL RATE (RBB)

A9

~Years II III IV I

1952-53 9.000 9.50 9.75 9.25
\

\ 1953-54 9.000 8.88 9.25 9.75
1954-55 9.750 9.75 9.75 9.75
1955-56 9.750 9.75 9.75 9.88
1956-57 9.750 9.50 10.00 10.88
1957-58 . 11.250 10.38 10.88 10."75
1958-59 9.750 9.25 9.25 ·9.38
1959-60 9.620 9.59 9.59 9.77
1960-61 10.130 10.1.3 11.50 12.00
1961-62 12.000 11.50 12.00 12.00
1962-63 12.000 11.50 12.00 12.00
1963...64 12.000 12.00 12.00 12.00

1964-65 12.000 12.00 12.00 12.00

1965-66 12.000 12.00 12.00 13.50

1966-67 15.000 15.00 15.00 15.00



TABLE 10

CALL lofONEY RATE (ROO

A10

~Years 11 III IV 1

1952-53 2.54 . 1.58 1.53 2.77
1953-54 2.73 1.63 1.61 2.91
1954-55 2.90 2.10 2.07 3.00
1955-56 2.78 2.65 2.43 3.08
1956-57 3.23 3.13 3.25 3.39
1957-58 3.50 3.12 2.79 3.03
1958-59 2.9~ 2.39 1.89 ·3.34
1959-60 3.33 1.87 2.38 3.51
1960-61 3.50 0. 3.51 4.16 5.23
1961-62 5.23 3.19 4.11 4.72
1962-63 3.56 2.72 3.75 5.64 .

1963-64 4.46 2.01 2.93 5.67
1964-65 5.01 2.29 ~.04 5.87

1965-66 7.87 5.64 5.67 4.71

1966-67 4.51 3.83 4.56 7.30



TABLE 11

RATE ON FIXED DEPOSITS FOR 3 MONTHS (RD3)

All

~Years II III IV . I

1952-53 3.07 2,82 2.91 2.97
1953-54 2.86 2.47 2.67 2.94
1954-55 2.93 2.83 2.99 3~00

1955-56 2.99 2.91 2.99 3.13
1956-57 3.38 3.37 3.63 4.06
1957-58 4.18 4.22 4.37 4.43
1958-59 4.40 4.07 3.95 3.98
1959-60 3.99 3.69 3.50 3.50
1960-61 3.50 3.50 3.50 3.50
1961-62 3.50 3.50 3.50 3.50
1962-63 3.33 3.50 3.50 3.50
1963-64 3.50 3.50 3.50 3.50
1964-65 3.50 13.50 3.99 4.38
1965-66 5.00 -5.00 5.00 5.00
1966-6'7 5.00 ~5.00 5.00 4.50,

;

0



TABLE 12

RATE ON FIXED DEPOSITS FOR 12 MONTHS (RD12)

A12

"

~ 11 111 IV 1Years

1952-53 2.09 2.34 2.32 2.25
i 1953-54 2.27 2.24 2.21 2.24

1954-55 2.34 2.39 2.34 2.64
1955-56 2.47 2.36 2.50 2.27
1956-57 2.74 2.88 3.01 3.28
1957-58 3.56 3.56 3.60 3:78
1958-59 3.7~ 3.77 3.68 ·3.58
1959-60 3.64 3.60 3.42 3.43
1960-61 3.41 3.32 3.,37 3.59
1961-62 4.00 4.00 4.00 3.97
1962-63 4.00 4.00 4.00 3.97 .
1963-64 4.00 4.00 4.00 4.00
1964-65 4.00 4.00 4.99 5.47

1965-66 6.00 6.00 6.00 6.00

1966-67 6.00 6.00 6.00 6.00



TABLE 13

. GOVERN}mNT BO~~ YIELD (RGBY)

Al3

~Years II III IV I

1952-53 3.64 3.74 3.64 3.62
1953-54 3.64 3.65 3.65 3.63

1954-55 3.65 3.62 307l 3.70

1955-56 3.72 3.. 73 3.73 3.79

1956-57 3.89 3.96 4.06 4.06

1957-58 4.07 4.18 4.23 4.23

1958-59 4.22 4.16 4.09 4.05

1959-60 4.06 4.05 4.04 4.06

1960-61 4.09 4.06 4.05 4.04

. 1961-62 4.08 4.11 4.12 4.23

1962-63 4.23 4.37 4.76 4.81

1963-64 4.79 4.74 4.68 4.75

1964-65 4.71' 4.72 4.84 5.13

1965-66 5.33 5.53 5.53 5.49

1966-67 5.55 5.58 5.85 5.56
;



TABLE 14

PRIm: LENDING RATE - (RPL)

A14

.~

~Years II III IV . I

1952-53 4.0 4.0 4.0 4.0
1953-54 4.0 4.0 4.0 4.0
1954-55 4.0 4.0 4.0 4.0
1955-56 4.0 4.0 4.0 4.0
1956-57 4.0 4.0 4.0 4.17
1957-58 4.5 4.5 4.5 4.5
1958-59 4.5 4/.5 4.5 4.5

1959-60 4.5 4.5 4.5 4.5

1960-61 4.5 4.5 5.0 5.0

1961-62 5.0 5.0 5.0 5.0-
1962-63 5.0 5.0 5.0 5.0

1963-64 5.84 6(,00 6.00 6.0

1964-65 6.00 6.00 6.25 6.62

1965-66 7.00 7.00 7.00 7.50

1966-67 7.50 7.50 7.50 7.50



TABLE 15

PLD

~Years XI XXX XV X

1952-53

1953-54

1954-55

1955-56

1956-57 0.0234 0.0936 0.2028 0.3602
i957-58 0.7910 1.0620 1.4240 1.6430
1958-59 1.6~20 1.7910 2.0090 2.2280
1959-60 2.5580 2.8700 3.0580 2.9940
1.960-61 2.8400 2.5400 2.1800 1.8200
1961-62 1.4600 1.4600 1.4600 1.4600
1962-63 1.4600 1.4600 1.3600 1.0600
1963-64 1.0600 1.0600 1.0000 0.8200

1964-65 0.8200 0.8200 0.7400 0.5000

1965-66 0.5000 0.5000, 0.4500 0.3300

1966-67

;

The annual data on PL deposits for years 1956-57 to 1963-64 was
obtained from Mammen, An Econo-metric StudL.,Ef the Noney Market in India. The
quarterly data on PL deposits with the State Bnnk of India for years 1964-65
and 1965-66 was obtained from various issues of the Report on Currency "and Finance.
For earlier y.ears no quarterly data was available. The quarterly series reported
above for years 1956-57 to 1963-64 was obtained by using the technique of graphic
interpolation. By the end of the year 1965-66 all the PL (Public Law) deposits·
had been transferred from the State Bank of India (a commercial bank) to the
Reserve Bank of India.



TABLE 16

RRATL*

A16

~Years II III IV· I

1952-53 .0654 .0695 .0701 .0704
1953-54 .0716 .0730 .0734 .0726
lS54-55 .0734 .0771 .0796 .0814
1955-56 .0848 .0892 .0911 .0901
1956-57 .0941 .0976 .0957 .0941
1957-58 .0975 .1065 .1094 .1140
1958-59 . .12~4 .1355 .1453 .1433

1959-60 .1526 .1651 .1700 .1736

1960-61 .1877 .1926 .1866 .1860

1961-62 .1964 .2018 .1983 .2088

1962-63 .2260 .2345 .3531 .3529

1963-64 .3585 .3694 .3734 .3660

1964-65 .3767 ,.4091 .4036 .4107

1965-66 .4397 1.4691 .4722 .4791

1966-67 .5205 :.5588 .5765 .5642
I

;



TABLE 17

RESERVE BANK OF INDIA LENDING RATE (RRBL)

A17

~Years II III IV I

1952-53 3.50 3.50 3.50 3.50
\ 1953-54 3.50 3.50 3.50 3.50

1954-55 3.50 3.50 3~50 3.50
1955-56 3.50 3.50 3.50 3.50
1956-57 3.50 3.50 3.50 3.50
1957-58 4.00 4.00 4.00 4:00
1958-59 4.09 4.00 4.00 4.00
1959-60 4.00 4.00 4.00 4.00
1960-61 4.00 4.00 4.00 4.00
·1961-62 4.00 4.00 4.00 4.00
1962-63 4.00 4.00 4.00 4.50

1963-64 5.30 4.50 4.60 5.10

1964-65 5.20 4.60 5.10 6.20

1965-66 7.30 6.0 6.40 6.20

1966-67 6.20 6.00 6.00 6.30



TABLE 18

YIELD ON VARIABLE DIVIDEtID INDUSTRIAL SECURITIES (RYIS)

A18

~Years II 111 IV 1

1952-53

\1953-54 6.41 6.28 5.99 5.60
I

1954-55 5.43 4.94 4.-95 5.06
1955-56 4.96 4.92 4.87 5.28
1956-57 5.60 5.59 5.60 5.95
1957-58 6.49 6.67 7.10 7:22
1958-59 0 6.92 6.31 5.95 5.92
1959-60 5.60 5.47 5.29 5.13
1960-61 4.92 4.72 4.97 4.90

.01961-62 4.68 4.77 4.64 4.59
1962-63 4.62 4.74 4.98 5.08
1963-64 5.04 4.93 4.75 4.59

1964-65 6.11 6.22 6.26 6.63

1965-66 6.85 7.01 7.29 7.17

1966-67 7.67 7.75 7.88 7.54



TABLE 19

TIME DEPOSITS (TO)

Al9

~Years II III IV I

1952-53 3.2168 3.3927 3.4327 3.4769
1953-54 3.5367 3.5984 3.6169 3.5933
1954-55 3.6241 3.7920 3.9149 4.0106
1955-56 4.1662 4.3843 4.4829 4.4488
1956-57 4~6257 4.8076 4.7201 4.6438
1957-58 4.7836 5.1281 5.1976 5.5023
1958-59 6.1357 6.5101 7.0146 6.9848
1959-60 7.3879 8.0027 8.2302 8.4695
1960-61 9.1382 9.4125 9.2446 9.1026
1961-62 9.5617 9.7731' 9.7101 . 10.2658

1962-63 10.841 11.1948- 11.0391 11.6269
1963-64 11. 7295 11.4832 11.8213 12.9629
1964-65 12.7383 12.9629 12.8183 13.1207
1965-66 13.8182 14.5636 14.7474 15.1242

1966-67 16.3365 17.3314 17.9828 17.9773
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