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Reserve Bank of India Occasional Papers
Vol. 13 No. 4, December 1992

Financial Projections for Indian Economy
- Another Look at the Eighth Plan

K.S. Ramachandra Raol

Abstract

The objectives of the paper are to eslimate sectoral invesiment and financial
transactions matrix for the Eighth Plan period (1992-97) consistent with the envisaged
sectoral savings for the Plan, and to examine the behavioural relations for the supply
of (demand for) funds by different sectors to (from) others based on data for the
period 1970-71 to. 1987-88. The projections of sectoral investment and inter-sectoral
transactions are based on Stone’s procedure which assumes stability of the pattern
of supply of (demand for) funds by different sectors. It has however been observed
that the patterns of supply of and demand for funds change over time, and therefore
the cocfficients have been estimated by regressing the cell elements of the transac-
tions matrix on total uses of funds of the concemed sector and made vse of for
financial projections.

From the Granger causality test and decomposition of forecasted error variance,
investment targets *arc found to be better determined, given the envisaged saving.
It is projected that the proportion of houscholds’ saving in physical asscts to its
total uses of funds would decrease to 39 per cent during the Eighth Plan from
the average share of 45 per cent during 1980-81 to 1987-88. The financial projections
arc based on Plan assumptions about the growth rate, gross saving rale and net
inflow of capital. It is projecied that government sector’s investment would be about
44.7 per cent of total domestic investment while the shares of private corporate
business and houschold sectors are cstimated at 20.9 per cent and 33.3 per cent,
respectively. The Government and the private corporate sectors are expected to finan-
cc 13.6 per cent and 37.8 per cent of their respective investment from their saving.
The estimated behavioural relations of supply of and demand for funds suggest
that (a) the interest rates show some cvidence of influence on financial transactions;
(b) the adjustment of transaclions for various sectors is not instantancous and the
speeds of adjustment are different from one sector to another. The equations from
both supply and demand sides have high explanatory power except those relating
o the rest of the world sector.

Introduction

In dcveloping cconomics, planning is often uscd as an instrument
to further cconomic growth. The role of investment planning and the

1 Shri K.S. Ramachandra Rao is Assistant Adviser, Department of Statistical Analysis
and Computer Scrvices. The author is grateful to Professor John Veitch of University
of Southern California, Los Angeles, for his guidance and valuable comments given
in the preparation of the paper. The author is thankful to Professor Jeffrey Nugent
of University of Southern California, for his suggestions. A short version of the paper
was presented at the Conference of the Input Output Rescarch Association of India,
held ai Bombuay, during December 1991, '
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financing of invesiment, thercfore, assumes critical importance in such
cconomics. The investment targets of the Plan arc made by commodity
classification bascd on industrial groupings and also by institutional classi-
fication into public and private scctors. On the basis of the nature of
the industrics covered under public and private scctors, overall investment
is allocated between the two scctors. The pattern of financing of their
investment from own funds (i.c., saving) and external funds assumcs
importance and differ widely as between the two sectors. It is, therefore,
important 10 asscss the resources that arc available during the Plan period
while finalizing the targets for real variables. The feasibility of the Plan
is assurcd when the investment targels can bc dcnvcd consmcm wuh
the cnvisaged resources .of thc cconomy L ‘

The objectives of lhc papcrarc lwo-fol'd;‘ First, the paper . cstimates
scctoral investment consistent with the cnvisaged scctoral saving and finan-
cial transactions matrix . for the Eighth Plan period (1992-97), bascd on
the framework of Stonc (20). Sccond, the. paper cxamines the behavioural
cquations for the supply of (demand for) funds by different scctors to
(from) others based on data for the period 1970-71 to 1987-88.

The paper is organized in six scctions. The first scction briclly tou-
ches upon the review of the litcrature. The mcthodological framework
is presented bricfly in the sccond scction. The data basc and certain
limitations arc described in scction 3. Scction 4 discusses the palterns
of supply of and demand for funds for diffcrent scctors of the economy
for the pecriod 1969-70 to 1987-88. Scction 5 prescnis the projected pat-
tcm of supply of funds for the Eighth Plan and the forecasts of scctoral
investment consistent with the envisaged saving. The inter-scctoral transac-
tions for the Plan period is also presenicd in this scction. The system
of cquations cxplaining the bchaviour of supply of and demand for funds
for the six scctors of the Indian cconomy arc presenied in scction 6.
Somc broad conclusions arc also given in this scction.

Section 1
Review of the Literature

The concept of financial projections is inroduced by Stonc (20)
who devcloped a framework (0 obtain the projcctions. The object of
fimancial projections is to describe whether in the absence of structural
changes, any shortages or surpluses of capital funds for a particular sector
arc likely to arisc and whether any adjustments arc required 1o allocate
scctoral investment. In bricl, under Stone’s framework, balance sheel
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data of diffcrent scctors, into which the economy has been divided (say,
‘n’ scctors), arc transformed into ‘sector x instrument’ type matrix whe-
rein instruments are classified into financial asscts (or financial liabilitics;
say ‘m’ instrumcnts) and rcal asscts (or accumulated saving). He then
projccts into future the scctoral investment programme (or intended
saving) consistent with the cnvisaged saving (or investment target) assu-
ming the observed scctoral patiern of assct holding or issuance of liabili-
tics, classified by instrument to hold good for the immcdiate future.

The framework of Stone, thus, facilitates the projection of invest-
ment targets consistent with the envisaged saving, assuming that the pat-
terns of assct holding and issuance of liabilitics by diffcrent scctors are
constant. This implicitly assumes constancy of portfolio preferences of
holding or issuing financial claims by cach of thc institutional scctors.
But a qucstion ariscs whether a stable pattern is assumed across the
classiflication of transactions by ‘scctor x instrument’ or ‘scctor x scclor’
basis. It was pointed out by Pani (11) that when it comes to one of
control, it is easy.to handle institutions and make laws affccting them
individually or in groups rather than enact a legislation for individual
financial claims. Howecver, if the objective is to perceive the impact
of interest rate changes on scctors’ holding, then claim-wise presentation
is uscful.! Although the claim-wise data are more readily available, the
objective pursucd determines the use of scctoral classification or claim-
wise classification in the projections. The uscfulness of the framework
is illustrated by Fry (9) for Turkey to compare sectoral saving with
planncd scctoral investment, indicating the nccesary financial transfers
required to achicve the targets; and by others for India.

Adopting Stone’s framework 10 flow data, Divatia (6). derives for
the Indian cconomy, the investment targets consistent with planned saving
for the Fourth Plan period.2 Application of Stone’s procedure to flow
data assumes implicity that the marginal propensitics to finance expenditu-
rc of different scctors are constant and equal to average propensities
obscrved from the balance sheet data. Divatia observes that the cocfficient
of variation in the pattern of supply of and demand for funds is higher
for small cocfficients and lowcr for large cocfficicnts, bascd on data
for the Third Plan (1961-62 to 1965-66) for the Indian cconomy. On
comparing the pattems of supply of and demand for funds for diffcrent
plan pcriods, Divatia (8) points out that the differences in the paticms
arc because of structural changes, such as sctting up of ncw institutions
and nationalization of commercial banks, that have occurred during
1961-62 to 1973-74.
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Pani (11) presents the framework in more gencral terms and shows
that Stone’s modcl is a special casc of the institutional classification,
namcly, financial and non-financial sectors. When the classification of
sectors’ assets or liabilities is made by instrument, instcad of institutional
scctors, then Stone’s model issobtained. Pani also demonstraics the mctho-
dology 1o work out sectoral saving (also investment) for the Indian econo-
my for the Fifth Plan period (from 1974-75 to 1979-80) and comparcs
the saving cstimates with the envisaged targets given in the plan
document. In these exercises, the economy is closed by recording transac-
tions extcmal to economy under a separate scctor called ‘rest of the
world’. Pani further discusses about the bchavioural rclations in respect
of supply of (demand for) funds by different scctors to (from) others
through other exogenous variables such as interest rates, scctoral invest-
ment, national income, eic. He indicates some cvidence of the influcnce
of the interest rates on the financial transactions and points out, though
with a degrec of caution, that the crror in ignoring inlcrest ralcs may
not be large in financial projections. This paper cxamines these rclations
with recent data.

The main criticism of Stonc’s model is the assumption of constancy
of average ratios dcrived from the balance sheet data. But, Bhatt (2)
while adopting Stonc’s procedure for the Fourth Plan period (from
1969-70 to 1973-74), assumes that marginal ratios, derived from the balan-
ce sheets, are constant. These ratios, which represent the coclficients
of supply of (demand for) funds classificd by financial claims hcld
(issued), are estimated by rcgressing cach of the ccll clements of the
transaction matrix on total asscts (liabilitics) of thc respective scctors,
based on balance shect data constructed for the Indian economy for the
years from 1955-56 to 1968-69. The slopes of these regressions denote
marginal ratios. He, thus, incorporates into the modcl the changing porifo-
lio preferences of scctors.

Two other studies by Ramachandra Rao (13) and Rama Ruo et al (14)
adopt the procedure described above to the net matrix of flow data and
estimate the investment targets respectively for the Sixth Plan (1980-85)
and for the Eighth Plan (1990-95)3. Certain policy changes cnvisaged
in the Plan are incorporatced into the matrix of supply of funds 1o project
investment for the Sixth Plan. The investment projections for the Eighth
Plan period, made in the latter paper, arc bascd on gross matrix.

The exercises made so far project investment targets likely to be
achicved with planncd saving or project saving requircments to mect
planned investment. Howcever, they have not indicated the direction ol
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estimation, i.e., whether investment is better projected or saving. It is
therefore, beneficial to planners to know whether saving stimulates invest-
ment or investment creales additional saving, although theoretical con-
structs indicate investment multiplier Icads to increase in saving through
output. This papecr attempts to cxamine this aspect of causality between

saving and investment; and projects scctoral investment for the Eighth
Plan.

Section 2
Methodological Framework

The modelling of (hc financial system is based upon the social accoun-
ting matrix as dcvcloped by Stone (20), through the framework of an
input-output typc transactions matrix. Stone’s framework is developed
esscntially with the sectoral balance sheets, i.c., the portfolio of claims
held and issucd by diffcrent sectors as at a particular time point. The
modcl is based on certain fixed relationships within the national balance
sheet. For this purpose, the balance sheet entries are arranged in a matrix
form, similar to commodity x industry input-output table, distinguishing
financial assets and rcal asscts on the assets side and liabilities to others
(financial liabilitics) and liabilitics to sclf (i.e., accumulated saving) on
the liabilitics side. The framework assumes constancy of two matrices
rclating Lo assct portfolio of the sectors (sector vs. instrument held) and
liability pattern (sector vs. instrument issued). Following Stone’s frame-
work, the transactions table is modified in some of the subsequent rescar-
ch studics. The basic mcthod of financial modelling, as argued by Pani
(11), can bc extended to the general case of institutional classification
of financial activitiy and to gross basis of transactions.

Basic Framework

A modificd form of transactions table akin to commodity x commo-
dity input-output table, is prescnted below. Assets and liabilities of each
scctor arc classificd by sector to whom they lent and from whom they
borrowed. These transactions are then put into a matrix form such that
thc data when rcad column-wise denote liabilities and row-wise they

represent asscts of the concerned sector. The matrix is as shown in Table
2.1
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Table 2.1 : Matrix of flow funds

Borrowing Sector

Lendiné Financial Real Financial Physical Total
Sector Scctors - Sectors Assets Assets Assets
123 ... m 123 .. n

Financial Sec-

X X )
tors (1 to m) l(m‘xm) 3mxn) ‘a A @mx1

gealloS:)clors X2 (n x m) X4 (n x n) C ax) Y @x1

Financial
Liabilities

Accumulated S (1 x n) TS TC

Saving

Total { a x m) YA (lx n) TA = TL
Liabilities

Note: Notation given in brackets denotes the order of the matrix or vector.

The matrix (X) of flow of funds between diffcrent scctors is divided
into four sub-matrices such that X represcnts transactions between ‘m’
financial scctors, X7 denotes liabilitics of ‘m’ financial scctors to ‘n’
real scctors, X3 represents the liabilitics of ‘n’ real sectors to ‘m” financial
scctors and X4 Tepresents the transactions between real scctors4 Total
asscts (also financial asscts) and total liabilitics (also financial liabilitics)
of financial scctors arc given by ‘a’ and ‘/’, column and row vectors,
respectively. The row vectors, ‘S’ and ‘z’ dcnote accumulated saving
and total liabilities of real sectors; ‘C’ and ‘w’ are column vectors of
physical asscts (i.e., accumulated investment) and total asscts of real
scctors. Given ‘S’ and the transactions matrix, the ‘C’ vcclor can be
worked out in' the following manncr.

Let Da and Dw, the diagonal matrices, be defined as :

Da = diag [a], a2, . . ., am]
Dw = diag [w1, w2, . . ., wpl

The pattcm of supply' of funds matrix, ‘x’, is given as

(5 )
X2 x4
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where, x; = Da’l * X3 xy = Dw’l * X,

X3 = Da’l * X3 x4 = Dw'l * X4 / oo (1)
From the balancc shcet identity, we can wrilc

z=3S

+

In* Xy +12*Xy .
where 11

,1,1,....,1] of order (1,m) and
12 1

‘ [1,1,1
111,517 of order (1,n)

From (1) and (2), we have,

z=S % (Il * Da * x3) + (I2 * Dw * xg)
or z=S + (aT * X3) + (w'r * X4) ... ’ e (3)

where ‘T’ denotes the transpose of the vector (or matrix). But total liabili-
tics and total asscts arc equal for any scctor. Thercfore, we have al
= I Funher, total liabilitics, I, of financial scctors can be writlcn as

=11 *X1+ 12 *Xp _

or [ =11 *Da* x{ + 12 * Dw * xp

ic, al =al * x; + wl * x;

or al = wl x, (I3 - xp1 ... ' “)

where 13 is an identity matrix of order (m x m).
Substituting 4) in (3), we get,

z=8+ wl x.2 (I3v' x1) 1« x3 + Wl * x4 e (5)
But, total asscts, z = wT, total liabilitics.

Therefore, from (5) wT is given as ,
wi =S [M4-x4-x%@-x)1xx37-! e (6)

where 14 is an identity matrix of order (n x n).

Thus, given the vector S, and the transaction matrix (supply pattcrn),
the total uscs of funds of rcal scctors are estimated. The accumulated
investment vector, C, is cstimated from the idendity.

C=w-Xq* T - Xp *x anT
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Substituting from (1) we can writc
C = Dw [(I)T - x4 * AT - xp * (AT wee (D

Total funds disbursed by financial sectors arc obtained from (4)
and thc transactions matrix can be derived from the C, a and w.

Thus, the modcl gives a balanced transactions table and investment
target consistent .with the initial assumptions of scctors’ saving intentions.
Altcrnatively, assuming the scctoral investment targets and the pattern
of demand for funds, the scctoral saving rcquired to be mobilized so
as to meet the targeted investment can be estimated.® This model projects
the transactions tablc and thc saving vector consistent ‘with the initial
assumptions of investment intentions and the pattern of demand for funds.

The assumption of constancy of proportions may be valid in the
casc of institutional classification®; it, however, docs not take into account
the changes over time whether they arc based on balance shect data
or flow data.” This is, pcrhaps, because devcloping cconomics, over a
period of time, sct up ncw institutions, crcate ncw instruments 1o mobilize
surplus rcsources available in the cconomy and thus provide a wider
choicc of financial asscts 0 savers and also provide long and short-term
credit " to the investors. Such institutional changes can be captured in
the paramcters of the model by the marginal ratios of different claims
held or issucd by different scctors to respective total, asscts or liabilitics
instcad of averagc ratios.” The marginal ratios arc estimated using the
sectoral balancc sheets described carlicr in Table 2.1. In bricf, they arc
cstimated as outlincd below.

Supposc oy; and Bij arc the matrices, respectively, of intercepts and regres-
sion cocfficicnts. The rcgression cquations arc given by

X = o5 + By Da fori =1, 2, .., m and
j=1,2, ..un

and Xk_] = (ka + Bk_] Dw for k,j = l, 2, ey N

then, we can have A Xj; = B A Da and

where ‘A’ denotes differencing in consccutive obscrvations. The matrix
of B cocfficicnts thus obtained is substituted for the mairix ‘x° of supply
of funds cocfficicnts in the formulations described above and the cxercise
is continucd in incremental terms 1o cstimate the investment target con-
sistent with planned saving. Bhatt (2) adopted this variant of Stone’s
mcthod to the Indian data,
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The system presenicd in Table 2.1 has basically 2mn + m2 +
n2 + 2m + 4n + 2) variables. These variables are inter-connecied through
their balance sheet identitics and the likc, which number to (3n + 3m
+2), lcaving (m2 + n2 + 2mn + n - m) degrees of freedom. Even when
the above matrix is respresented by flows, the degrees of freedom remain
the same. If it is assumed that the scctors’ saving preferences, including
inflow from the forcign scctor, arc given, which number 1o ‘n’, then
the decgrees of freedom arc reduced to {(m + n) (m + n) - mj.

Behavioural Equations

The bchaviour of supply of (demand for) funds by differcnt scctors
to (from) other scclors in the economy is examined through simplc lincar
regression analysis. The cquations arc sclected based on various slatistical
critcria, such as appropriatencss of the sign of the cocfficicnt, significance
of the cocfficicnts based on t-statistic, cocfficicnt of multiple dctcrmina-
tion (R2 adjustcd), Durbin-Watson (DW) statistic, and the standard crror
of the ecstimatc (SER). The regressions arc cstimated for the period
1970-71 10 1987-88.

Section 3
Data Base

The study is bascd mainly on ‘financial flow of funds’ accounts
which arc published from time to time in the Reserve Bank of India
Bulletin and the Report on Currency and Finance (in vol. 2 as summary
statements), by the Rescrve Bank of India (RBI). The period of the
study rclates to 1961-62 to 1987-88. These accounts arc published for
six scctors, viz., banking, other financial institutions (OFI), privatc corpora-
tc busincss (PCB), govemment, rest of the” world (ROW) and
houscholds.® The first two scctors arc known as financial scclors and
the remaining as non-financial sectors. Among the non-financial scclors,
PCB and government scctors are termed as deficit scctors because their
saving is less than their investment; and the houscholds is termed as
a surplus scctor because its saving cxceeds its investment. The rest of
the world scctor rccords all transactions of the domestic cconomy with
forcign cntitics. It is gencrally accepted that financial institutions intcrmedi-
alc between savers and investors and they do not have any rcal activity,
such as saving or investment. But, in practice they save and invest in
fixed asscts and, thercfore, these activitics of the financial instilutions

arc shown, in this study, under a scparate scctor callcd Financial Intermedi-
arics (FI).
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The data on financial flow accounts arc transformed into an input-
output type transactions matrix such that the data when rcad column-wise
represent borrowing, and row-wise, denote lending of different scctors.
These matrices can be preparcd on cither net or gross basis and they
arc shown on gross basis in this study. Thus, the matrices included in
the study present net increase in borrowing (sources of funds) of a scctor
as well as nct lending (uscs of funds) by that scctor.? These matrices
arc then. supplemented with data on saving and investment of the respec-
tive scctors such that financial sources plus saving would be equal to
total sources of funds, and financial uses plus investment would equal
total uscs of funds. Further, total uscs of funds are equal to total sources
of funds for cach of the six scctors and for the total economy. The
patterns of supply of funds and demand for funds cocfficients arc based
on thesc data for the period 1969-70 through 1987-88.

‘Data in respect of gross saving and gross investment for different
scclors arc collecled from the National Accounts Statistics (NAS) publi-
shed by the Central Statistical Organization’ (CSO), Government of India.
Estimatcs of saving and investment of banking and OFI scctors are shown
scparatcly based on data given in the Annual Reporis of the RBI and
the Statistical Tables Relating to Banks in India and NAS. It may be
mentioned that the rest of the world scclor does not have investment
and as such its total financial uscs are cqual to total uses of funds while
nct inflow of funds into the economy from the sector represent its saving.

The bchaviour of demand for and supply of funds by the above
six scctors arc cxamincd based on balance sheet aggregates (i.c., funds
outstanding at the closc of the ycar). These outstanding balances are
derived by cumulating the flow data (given by transaction matrices) for
the ycars 1961-62 to 1987-88 to a similar matrix obtaincd for the balance
sheet data for the ycar 1960-61 given by Venkatachalam and Samma
(18). These data derived for 1970-71 are very closc to the balance sheet
data given by Venkatachalam and Sarma.l0 The cumulation of data from
1961-62 is considcred so as to cxclude year to ycar rcvaluations of
various assets and liabilitics included in the balance sheet and to keep
consistency with the data used in other scctions of the study. The cumula-
ted data can approximaicly be assumed to represent the -balance sheet
aggregates except that they do not include the intra-scectoral transactions
(i.c., transactions between sub-scctors of a sector). The cquality of total
asscts (cumulated uses of funds) and total liabilitics (cumulated sources
of funds) as derived above assumes that asscts and liabilities on account
of intra-scctoral transactions arc cqual.
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‘Data on diffcrent intercst rates for the years 1970-71 to 1987-88,
are collected from the Report on Currency and Finance published by -
the RBI and those on consumer price index (base 1985=100) are taken
from the Internatiopal Financjal Statistics (IFS), published by the Intema-
tional Monetary Fund. The short term rate is represented by the intcrest
rate on dcposits for 1-3 year period while the rate on deposits for more
than 3 year period is taken as the long term rate (R12). The commercial
lending rate of the State Bank of India is taken as the lending rate
(LR). The yield on private securitics (YPS) is given by the average
yicld on ordinary shares and the yield on govemment sccurities (YGS)
rclates to the redemption yield (upper limit) on long term securities (15
years and above). The data on money market rate (MR) are taken from
the IFS.

The financial flow accounts which formed the data base for this
papcr, have some limitations, such as non-uniform closing dates for the
annual accounts of diffcrent economic units, differences in valuation of
financial instruments, like deposits, loans, securities, etc., by the issuing
and holding sectors, problems in sectoral allocation of certain instruments
and time lags in the availability of data.I! These, in turn, are applicable
to the data used in the study. Further, certain adjustments are made
in the financial flow data to derive the transactions matrix and also to
satisfy the identitics of the matrix while integrating it with saving and
investment of differcnt sectors. In such a process, certain data adjustments
are made to the minimum possible, taking care 1o preserve basic transac-
tions matrix. Besides, certain assumptions made in the exercise are mentlo-
ncd whenever thcy are applicable.

Section 4
Supply of Funds

As stated earlier, the paticrns of supply of and demand for funds
are obtained, for the period 1969-70 to 1987-88, based on gross transac-
tions data for cach of the seven scctors, into which the economy is
divided.!? The patterns of supply of funds and demand for funds have
been compared for diffcrent sub-periods up to 1986-87 in the earlier
studics, although based on net transactions. The discussion in the paper
is confined to the period subscquent to the nationalization of commercial
banks in 1969, i.c., 1969-70 onwards. For comparative purposes, the
patterns for the sub-periods from 1969-70 to 1979-80 (period- 1) and

from 1980-81 to 1987-88 (period 2) arc presented. The allocation of
- funds, as interpreted by incremental data, for these two periods, is presen-
ted in Table 4.1. Similar paticms bascd on outstanding balances (i.c.,
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cumulated flows), for the years 1970-71, 1980-81 and 1987-88 arc shown
in Table 4.2,

It may bc secn from Tables 4.1 and 4.2 that similar trends in supply
patterns arc depicted over time by flow and stock data. The banking
scctor stepped up its finances to the govemment scctor during period
2 over their lending in period 1. The rise in govemment's share is compen-
sated by thc decrease in the share of the rest of the world. The fall
in the latter’s share can bc duc 1o a reduction in the banking sector’s
holdings of forcign assets. Table 4.2 indicatcs also a fall in the share
of the rest of the world in total assets of the banking sector from 7.2
per cent in 1980-81 to 2.2 per cent in 1987-88. The houschold sector,
however, recorded a lower share in the banking scctor’s disbursements
in period 2 compared with that in period 1 while the private corporate
business (PCB) scctor has more or Iess the same sharc in both the periods.
The scctor lent higher proportion of its funds to other financial inslitu-
tions scctor during period 2 than in period 1.

A shift in the lending pattern of OFI scclor is noticed between
periods 1 and 2. Although the govemment scctor continucs to account
for onc-half of OFI’s funds, its sharc decreased betweer: the two periods
while that of thc PCB scctor incrcascd. The PCB scctor, thus, accounts
for 10 points risc in its sharc to 24.7 per cent in 1980°s from that
in 1970’s. About 16 per cent of OFI’s total funds arc lIent to the banking
sector, cither in the form of deposits or loans in period 2 as against
18 per cent in 1970’s. It is of importance {0 sce a rise in the invesunent
activity of the two financial scctors as reflected by the entries in FI
column against these two sectors. The lending of the FI scctor to banking
and OFI scclors represents saving of respective scctors. Although the
banking scctor has a larger sharc than that of OFI sector in the total
uscs of FI scctor, the share of the latter increcased between the two periods
of the study.

It has been noticed that there is no significant change in the paticmn
of uses of funds of private corporatc busincss and govermment scctors
except that their respective financial uses to other sectors in period 2
have lower shares in their total uses of funds than those in period 1.
Their investment in real asscts account for bulk (90 per cent) of their
respective uses while the balance is lent to other scctors. Govermnment
sector’s finances to houscholds and the rest of the world have declined
during the period of the study.

The household scctor, the only domestic surplus scctor, invests its
resources in financial asscts and physical asscts. It has been obscrved
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Table 4.1: Pattern of Supply of Funds Coefficients
(Proporuons)

BK Ol1 Fl PCB GOVT. ROW HH Fin  Invest- Total
Uses ment uses

BK

a, 0.0000 0.0593 00133 0.1297 0.4500 0.0839 0.2639 1.0000 00000 1

b. 0.0000 0.1000 0.0213 0.1260 0.5341 -0.0065 0.2251 1.0000 00000 1
OFI

a. 0.1798 0.0000 00072 0.1461 0.6015 0.0017 0.0636 1.0000 00000 1

b. 0.1654 0.0000 0.0128 02472 0.5154 00061 0.0532 10000 00000 1
H

a. 0.6870 0.1375 0.0000 0.0000 0.0000 0.0000 0.0000 08245 0.1755 1

b. 0.6317 0.2005 0.0000 0.0000 0.0000 0.0000 0.0000 08322 01678 1
PCB

a. 0.0804 0.0023 00000 0.0000 0.0085 00004 0.0222 0.1138 08862 1

b, 0.0550  0.0172 00000 0.0000 0.0225 -0.0237 0.0124 0.0832 09168 1
GOVT.

a. 0.0585 0.0010 0.0000 0.0158 0.0000 0.0167 0.0189 0.1108 08892 1

b. 0.0415 0.0272 00000 0.0168 0.0000 00036 0.0086 0.0979 09021 1
ROW

a. 0.1018  0.0109 00000 --0.0282 0.9155 0.0000 0.0000 1.0000 00000 1

b. 03869 0.0602 00000 0.0012 0.5518 0.0000 0.0000 1.0000 00000 1
1

a. 0.2489 0.0961 0.0000 0.0300 0.0449 00000 0.0000 0.4199 05801 1

b. 0.2929 0.1158 00000 0.0416 0.1017 0.0000 0.0000 0.5519 04481 1

Fin. Sources

0.1505 0.0545 00024 0.0420 0.1457 00173 0.0478 0.4601 05399 1
h. 0.1661 0.0739 0.0045 0.0584 0.1900 -0.0013 0.0438 0.5354 04646 1
Saving
0.0000 0.0000 00232 0.0738 0.1921 00136 0.6972 1.0000
b. 0.0000 0.0000 00464 0.0709 0.1080 00982 0.6765 1.0000

Note: 1. ‘a’. Relales 1o 1969-70 10 1979-80
‘b’. Relates to 1980-81 10 1987-88

2. The scetors are :BK  : Banking,
OF : Other Financial Institutions
I1 : Financial Intermediaries

PCB - Privatec Corporate Business
GOVT : Govemment

ROW : Rest of the World

HH : Houscholds
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Table 4.2: Pattern of Supply of Funds - 1970-71 to 1987-88
: ) (Proponions)

BK OF1 FI PCB GOVT. ROW HH Fin  Invest- Total
Uses ment  uses

BK
197071  0.0000  0.0180 00129 0.1995 0.4895 00176 02624 1.0000 00000 1
1980-81  0.0000 0.0587 00126 0.1250 0.4988 00716 02333 1.0000 00000 1
1987-88  0.0000 0.0880 00205 0.1286 0.5122 0.0221 0.2288 1.0000 0.0000 1
OFI ’ , S
197071 . 0.1152 0.0000 00209 02240 0.5745 - 0.0058 0.0595 1.0000 00000 1
- 198081  0.1621 0.0000 00101 0.1634 0.6004 00041 0.0597 1.0000 00000 1 -
198788 0.1635 0.0000 00130 02418 0.5212 00045 00560 1.0000 00000 1°
197071  0.6203 0.1293 0.0000 0.0000 0.0000 00000 0.0000 0.7495 02505 1
1980-81 07136 0.1208 0.0000 0.0000 0.0000 0.0000 0.0000 0.8344 0.1656 1
1987-88  0.6018 02166 0.0000 0.0000 00000 00000 00000 0.8183 01817 1
PCB ‘
197071 00497 0.0002 0.0000 0.0000 0.0087 00034 00108 0.0727 09273 1
1980-81 00795 0.0019 00000 0.0000 0.0089 0.0021 0.0215 0.1139 08861 1
1987-88 00577 0.0160 0.0000 00000 0.0195 -0.0178 0.0137 0.0891 09109 1
GOVT.
197071  0.0503 0.0138 0.0000 00131 0.0000 00242 0.0263 0.1277 08723 1
1980-81  0.0590 0.0154 0.0000 00156 0.0000 00198 00186 0.1284 08716 1
1987-88 00518 0.0210 00000 0.0160 0.0000 00077 0.0116 0.1080 0.8920 1
ROW
197071 0.0270 0.0177 00000 0.0913 0.8641 00000 0.0000 1.0000 00000 1
1980-81  0.1904 0.0157 00000 0.0266 0.7673 00000 0.0000 1.0000 00000 1
1987-88 02882 0.0591 0.0000 0.0090 0.6437 0.0000 0.0000 1.0000 0.0000 1
HH
197071  0.1764 0.0672 00000 0.0243 0.0665 00000 0.0000 0.3344 06656 1
198081  0.2417 0.0888 0.0000 0.0307 0.0548 0.0000 0.0000 0.4160 05840 1
1987-88 02765 0.1081 0.0000 0.0360 0.0881 00000 0.0000 0.5087 04913 1

Notes: The table is based on outstandings derived by cumulating flow data.
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that the sharc of the former in its total uses of funds increascd between
the two periods resulting in a decrease in the share of the latter. Among
the financial asscts, houscholds’ investment in claims of banking scctor
continucs to account for the largest share. Its investment in claims of
the government scctor recorded the largest risc (5.6 points o 10.2 per
cent in period 2) between the two periods whercas the share of claims
issued by the banking sector witnessed the next largest risc (4.4 points
to 29.3 per cent) during the same period. The increasc..in the share
of government is altributable to new savings schemes introduced by the
govemnment, such as national savings scheme, Indira Vikas® Patra, Kisan
Vikas Patra. Houscholds® invcstment in sccurities of the PCB scctor,
however, rccorded a marginal risc in the share despilc a large issuc
of these sccuritics during period 2.

A substantial change in the paitern of uscs of funds of the rest
of the world could be scen between the two periods. The govemment
scctor accounts for 55.2 per cent of the total uscs of the rest of the
world in pecriod 2 as against its share of morc than 90 per cent in
period 1. On the other hand, the share of banking scctor has increased
from 10.2 per cent 1o 38.7 per cent during the same period. The overall
pattemn of sources of funds mobilized by different scctors vis-a-vis gross
domestic investment indicatcs a faster growth in financial activity than
in rcal activity as scen from the incrcased share of financial uscs from
46.0 per cent in 1970°s o 53.5 per cent in period 2.13 It has been
scen: from Table 4.1 that gross saving. of houscholds as a proportion
of gross rcsources of the cconomy has decrcased marginally between
pcriods 1 and 2 while the nct inflow of capital from abroad has an
incrcased sharc.14 Another interesting development has been the reduction
in the sharc of the government scctor in gross resources from 19.2 per
cent to 10.8 per cent during the period under review.

Demand for Funds "

The pattems of demand for funds by diffcrent scclors arc given
in Tablec 4.3. The banking scctor rccorded significant changes in its
demand for funds from houscholds and rest of the world scctors. Simi-
larly, the OFI scctor witnesscd major changes in its pattern of funds
reccived from houscholds and banking scctors. A large part of banking
scclor’s sources of funds arc reccived from the houschold scctor. This
share, however, decreased from 70.9 per cent of total sources of banking
scctor in 1970°s 10 63.8 per cent in 1980°s. On the other hand, banking
scctor reccived 10.2 per cont of its funds from the rest of the world
scctor in period 2 as against 2.1 per cent in period 1. The OFI sector
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reccived 74.9 per cent of its total sources of funds from houscholds
in 1970’s which dccreased sharply to 56.2 per cent in 1980’s. This decli-
.nc is compensaled by a rise in the share of its borrowing from all other
“scctors, while the largest rise is accounted for by thc banking scctor
(6 points) followed by thc govemment scctor (4.2 points). Iis saving
(represented as borrowmg from FI scctor) rccordcd a rise of 3.5 points
to 7.1 per ccm or its total sources.

Table 4.3' Pattern of Demand for Funds - 1969-70 to 1987-88

‘ (Propomons)
BK OF1 . H PCB GOVT.' ROW  HII Fin  Invest-
: . Uses ment
" BK . : - : o
a. 00000 0.1603 0.1461 02313 02746 0.4114 0.0893 0.1505 0.0000
« b 700000 02204 01315 02247 03682 -0.0454 0.1021 0.1661 0.0000
Of S '
O a © 00662 00000 0.0294 01010 0.1327 0.0023 0.0084 0.0545 0.0000
: 00734 00000 0.0363 02037 01589 0.0108 00112 00739 0.0000
I ‘ . ’ 4 :
' a. 0.0646 00364 0.0000 0.0000 0.0000 0.0000 0.0000 0.0117 0.0044
CL0.0975 00712 0.0000 00000 0.0000 0.0000 00000 0.0215 0.0097
rcB
a’ . 00433 00025 0.0000 0.0000 0.0027 0.0018 0.0040 0.0089 0.1353
S 0.0297 00193 0.0000 0.0000 0.0088 -0.0485 0.0031 0.0075 0.1813
- GOVT. “
0.0952 0.0429 0.0000 0.0493 0.0000 0.1313 00109 0.0310 0.4063
00602 0.0934 0.0000 00457 0.0000 0.0280 0.0058 0.0254 0.4639
ROW '
0.0212 0.0093 0.0000 -0.0154 0.0957 0.0000 0.0000 0.0267 0.0000
0.1015 0.0339 0.0000 0.0005 0.1032 -0.0000 0.0000 0.0441 0.0000
mi.
a 0.7094 0.7486 0.0000 0.1461 0.0770 0.0000 0.0000 0.1767 0.4540
b. 06377 05618 0.0000 0.1618 0.1533 0.0000 0.0000 0.1969 0.3451
FIN. SOURCES ' )
a. 1.0000 10000 0.1755 05124 0.5828 05468 0.1125 0.4601 1.0000
) b. 1.0000 1.0000 0.1678 0.6363 0.7924 -0.0551 0.1222 0.5354 10000
SAVING g
a. 0.0000 0.0000 08245 0.4876 0.4172 0.4532 0.8875 0.5399
b 10.0000 0.0000 08322 03637 0.2076 1.0551 0.8778 0.4646
TOTAL SOURCES
a. 10000 1000 1.0000 1.0000 10000 1.0000 1.0000 1.0000
b. 1.0000 10000 10000 1.0000 LOOGO 1.0000 1.0000  1.0000

Note: ‘a® relates 1o the period 1969-70 o 197980 and

‘b’ relates 10 the period 1980-81 10 1987-88.
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Among the non-financial scctors, PCB and government scctors finan-
cc their investment through their own funds (i.c., saving) and funds bor-
rowcd from other scctors. The dependence of the PCB scctor on cxtermal
funds to “finance its investment has increased belween the two periods.
Among the external sources, OFI scctor accounts for the entire risc in
the sharc of cxlemnal funds in its sources of funds rccorded during periods
1 and 2. The saving of the PCB scctor accounts for 36.4 per cent of
its total sources of funds in pcriod 2 as against 48.8 per cent in period
1. The banking scctor accounts for the largest sharc of about 22 per
cent of the total sourccs of thc PCB scctor, albeit a marginal decrease
in thc sharc between the two periods while the share of OFI scctor
doubles to 20.4 per cent during the same period. Its dircct borrowing
from houscholds incrcased marginally to 16.2 per cent of its total sources
of funds. '

The govemment scctor rccorded a substantial fall in its saving in
financing its investment during period 2 resulting in higher borrowing
from the rest of the cconomy. Its dependence on banking scctor remarka-
bly increased during the two periods accounting for ncarly hall of the
risc in the sharc of external funds. The government scctor’s saving accoun-
ted for only 20 per cent of its total sources of funds in period 2 (41.7
per cent in period 1) resulting in ncarly 80 per cent of its total sources
of funds from other sectors in period 2. The banking scctor accounted
for the largest risc of 9 points in its sharc 10 36.8 per cent in period
2 and houschold sector accounts for a risc of 8 points in its sharc to
15.3 per cent in period 2. The shares of OFI and the rest of the wrold
sectors, however, incrcascd marginally during the same period.

The houschold scctor is a surplus scctor and, thercfore, its own
saving accounts for thc bulk (88 per cent) of its total sources of funds;
thus, it rcccives only 12 per cent of its funds from other scctors. It
may be obscrved that there is not much change in the demand for funds
pattem between the two periods although marginally higher proportion
of funds are rcccived from banking and OFI scclors. The rest of the
world sector, namecly, the forcign scctor, witncssed a scc-saw change
in the pattem of demand for funds between the two periods. While its
saving is only 45 per cent of its total sources of funds in period 1,
the sharc is more than 100 per cent in period 2. The scctor reccived
morc than 40 per cent of its total sources from the banking scctor in
pcriod 1 while the share is negative in period 2 implying that the Indian
cconomy rcceived funds from the ROW scctor. This is because of
dccrease in the banking scctors’s holdings in forcign asscts. The ROW
scctor reccived a lower proportion of funds from the government in
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period 2 (5 per cent) as compared with the share in period 1 (8.3 per
cent).

For thc cconomy as a whole, saving forms a lower sharc at 46.5
per cent of total sources of funds gencrated in 1980°s as against 54.0
per cent in 1970°s. The analysis, thus, indicates higher proportion of
inflow of forcign rcsources in peridd 2 compared with that in period
1.

Variation in Patterns of Supply of and Demand for funds

It is quitc possible that, over a period of time, the-utilization (and
borrowing) of funds by different sectors can undergo change with changes
in cconomic activity. It is also quilc likely that changes in the pattcrns
may not bc substantial. But, thc usc of such pattems for forccasting
purposcs can raisc doubts, although the forccasts may be for a few years
into future. In order to cxaminc such changes in the coefficients of supply
and demand, the variability in cach of the cocfficicnts is estimated for
the two periods and given in Tables 4.4 and 4.5.

It may be scen from Tables 4.4A, 4.4B, 45A and 4.5B that the
variation in the cocfficients is lower for the period 1980-81 to 1987-88
than that observed for 1969-70 10 1987-88, as gencrally expected. During
1980’s, the largest variability is rccorded at 1.47 per cent in the cocfli-
cicnt of rest of the world scctor’s uscs to banking sccilor followed by
1.42 per cent by FI scctor’s uscs lo banking scclor. The proportion of
government’s investment in its uscs of funds also has a large variation
at 1 per cent. The percentage variation is slightly large at 0.8 to 1.0
per cent for the cocfficients in respect of uses from ‘banking to govern-
ment’, ‘goverment to banking’ and ‘FI scctor to OFI’. It is gencrally
scen that the variation is less than 0.5 per cent for all other cocfficients.

In the casc of the pattern of demand for funds, the varability in
the cocfficicnts of borrowing by the rest of the world scctor from banking
is the largest at 6.7 per cent in 1980°s. The proportion of saving of
the rest of the world (net inflow of resources) in its total sources of
funds also has large variation at 5.3 per cent. The cocfficients of demand
for funds by banking scctor from govemment and houschold scctors have
variation of 1.57 per cent and 1.06 per cent, respectively. The variation
in other cocfficicnts is rclatively small. It may be mentioned that the
cocfficicnts obtaincd in this paper do not follow any pattern. It may
be recalled that according to Divatia (6), the higher the cocfficicnts,
the lower the cocfficient of varation and vice versa for the period
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Table 4.4A: Percentage Variation in Supply of Funds of Coefficients
(1969-70 to 1987-88)

Bank- OFI F1 PCB GOVT. ROW HH Fin Invest

ing Uses
Banking 0,000 0.122 0006 0111 2.163 0959 0772 0.000 0.000
OFI 0.148 0.000 0.001 0362 0.343 0004 0.054 0.000 0.000
FI 0.808 0.511 0.000 0.000 0.000 0000 0000 0.177 0177
PCB 0.110 0.021 0.000 0000 0.013 0037 0.033 0.215 0215
GOVT. 0968 0.016 0.000 0007 0.000 0030 0.007 1.007 1007
ROW 6.706 0.165 0.000 0061 7.660 0.000 0000 0.000 0.000
HH 0207 0.023 0.000 0.023 0.99 0000 0.000 0.694 0.694
Fin. Sources 0057 0.016 0.000 0014 0.113 0026 0008 0.316 0316
Saving 0.000 0.000 0.019 0012 0318 0329 0.125 0.000 0361

Table 4.4B: Percentage Variation in Supply of Funds of Coefficients
(1980-81 to 1987-88)

Bank- OFI FI PCB GOVT. ROW HH Fin Invest.

ing Uses
Banking 0000 0.096 0.009 0094 0968 0446 0230 0.000 0.000
OFI 0101 0.000 0.001 0222 0241 0.007 0037 0.000 0.000
FI 1419 0.800 0.000 0.000 0.000 0.000 0000 0.201 0.201
PCB 0.067 0.035 0.000 0000 0.007 0.054 0003 0.122 0.122
Govt. 0.811 0.015 0.000 0008 0.010 0.018 0001 1.000 1.000
ROW 1473 0227 0.000 0017 0.628 0.000 0000 0.000 0.000
HH 0.092 0.022 0.000 0014 0.037 0.000 0000 0253 0.253
Fin. Sources 0029 0.011 0.000 0008 0.031 0.008 0003 0.098 0.098
Saving 0.000 0.000 0.004 0002 0.136 0.031 0106 0.000 0.000

Table 4.5A: Percentage Variation in Demand for Funds of
Coefficients (1969-70 to 1987-88)

Banking  OFI FI PCB GOVT. ROW HH Fin Uses

BK 0000 038 0133 0123 1.121 30186 0030 0.057
OH 0000 0000 0009 0448 0.083 0011 0002 0016
F1 0031 008 0000 0.000 0.000 0000 0000 0.003
PCB 0052 002 0000 0.000 0.002 0175 0001 0.001
GOVT. 0028 0206 0000 0.071 0.000 1414 0002 0.065
ROwW 2185 0046 0000 0.011 0861 0000 0000 0.055
HH 0466 125 0000 0242 0222 0000 0000 0.052

Fin. Sources 0.000  0.000 0:177 0.685 1879 35490 0032 0.316
Saving 0000 0000 0.177 0.685 1.879 35490 0032 0316
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Table 4.5B: Percentage Variation in Demand for Funds
Coefficients (1980-81 to 1987-88)

BK OFI1 FI PCB GOVT. ROW HH Fin Uses

BK 0.000 0235 0147 0078 0459 6,704 0.008 0.029
OFI 0026 0.000 0.010 0336 0076 0.019 0002 0.011
Fl 0.027 0.111  0.000 0000 0.000 0.000 0.000 0.001
PCB 0.015 0.033 0.000 0000 0001 0265 0000 0.001
GOVT. 1572  0.240 0000 0082 0.000 0.632 0000 0.065
ROW 0.110° 0.069 0000 0004 0080 0.000 0000 0.005
HH 1.061 0.174 0000 0164 0120 0.000 0.000 0.030
Fin. Sources 0.000 0.000 0201 0.164 0444 5332 0.009 0.098
Saving 0.000 0.000 0201 0164 0444 5332 0009 0.098

1961-62 to 1965-66. The percentage variation in the supply of funds
cocfficicnts, however, has been obscrved to be smaller than that in the
pattern of demand for funds. It may, thus, be mentioned that the forccasts
for a few ycars into future, made for scctoral investments based on supply
pattems should have smaller percentage forecast error than those bascd
on the demand patuems.

Section §
Projections for the Eighth Plan

The framework of Stonc cnablcs us to project cither saving or invest-
ment given the other and the transactions matrix. But, it will be advanta-
geous to know whether to (i) fix the target of investment and detecrmine
the resources required to mect these targets, or (ii) fix the saving targcets
and estimate the likely investment that can be achicved with the envisa-
ged saving. The precision of the forecasts can be higher if the direction
of causality bctween saving and investment is known a priori. This is
examined through ‘Granger causality’ test and the decomposition of fore-
casted error variance.

It has been observed from the casuality tests that investment targets
are better determined, given the envisaged saving.l> The forecasts of
sectoral investment and inter-sectoral transactions for the Eighth Plan
period are, thus, obtained consistent with the envisaged scctoral saving.
The paper takes into account the proposals of the Eighth Plan, as availa-
ble in November 1991. The projections presented here give broad order
of sectoral investment. A comparison is made with the projections given
in the Plan Documents.!® The forecasts are derived in two stages. First,
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the intcr-scctoral pattern of supply of funds is cstimated for the Plan
period bascd on rcgression analysis for the period 1970-71 to 1987-88.
Bascd on these results, the scctoral investment and the mtcr—scctoral flow
of funds for the Plan period arc then estimated.

Projected Supply Pattern

As cxplained in an carlicr Scction, the regression cquations are cstima-
tcd in respect of flow transactions by regressing cach of the cell clements
of the matrix, represented in Table 2.1, on the total uses of funds (rcad
row-wisc) of thc respective scctor, for the period 1970-71 to
1987-88.37 The (ij)th regression cocfficient represents the proportion of
funds lent by sector ‘i’ to scctor ‘j°. Of the 36 cquations cstimated,
9 have low Durbin-Watson statistic while 10 have poor cxplanatory
powcr. The cocfficicnts, thus obtaincd arc given-in Table 5.1 and comparc
favourably with the trends obscrved in the last few years of the study
period cnding 1987-88.

It is cxpected that banking scctor’s portfolio will remain morc or
less the same except for a marginal dclcine in the share of the government
scctor. The OFI scctor is cxpected to step up its finances to the PCB
scctor following the trends obscrved up to 1988. The houschold scctor
will invest a larger proportion of its funds.in financial asscts during
the Eighth Plan. It is, thus, estimated that banking scctor will lend 51.2
per cent of its total funds to the government scctor while the PCB scctor
and houscholds arc cxpccied to receive only ‘129 per cent and 21.9
per cent, respectively, The OFI scctor is expected to lend 31.1 per cent

-of"its total funds to PCB scclor as against 24.7 per-cent obscrved in
pcriod 2, whilc 45.7 per cent and 16.5 per cent of its funds will be
lent 1o government and banking scctors. It is estimated that PCB and
government scctors will continue to invest about 90-92 per cent. of - their
funds in rcal asscts. Houschold’s investment in financial assets is expec-
ted to increasc to 61.3 per cent of its total uses of funds from an average
sharc of 53.5 per cent during 1980-88. The houschold scctor will lend
a higher proportion of its funds (13.2 per cent).to the government sector
as against 10.2 per cent in period 2. It is also projected that houschold
lending 1o Banking and OFI scctors will also be slightly at a higher
proportion of its funds during thc Plan period. The rest of the world
will lend about 61.3 per cent of its funds to government and 28.1 per
cent 1o the banking scctor. These pattems of supply of funds arc assumcd
o forccast investment for the Eighth Plan period, consistent with the
cnvisaged saving,
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Table 5.1: Pattern of Supply of Funds : Projected for the Eighth
Plan Period
(Proportions)

Banking OFI H PCB GOVT. ROW HHS Fin  Invest- Total

Uses ment  uses
N

BK 0.0000 0.1050 0.0305 01291 "0.5120 0.0040 02194 1.0000 0.0000 }
OFI 0.1649 0.0000 0.0167 0.2;113 0.4575 0.0033 0.0463 1.0000 0.0000 1

. H 04939 0.2886 0.0000 0.0000_ 0.0000 0.0000 00000 0.7825 02175 1
PCB 00378 0.0352 0.0000 0.000C 0.0315 -0.0322 00052 0.0774 09226 1
1

1

1

GOVT 00640 00219 0.0000 00137 0.0000 -0.0027 00035 0.1004 0.8996
ROW 02810 0.1054 0.0000 0.0008 0.6128 0.0000 0.0000 1.0000 0.0000
HH 03123 0.1316 0.0000 0.0376 0.1315 0.0000 0.0000 0.6130 0.3870

Note : Entries in ROW column against BK and OFI rows and investment column are derived
as residuals. Other coefficients are obtained from the regressions of cell elements of the
matrix (based on flow data) on the total uses of funds of the respective sector. The slopes
of these equations are the coefficients given in this .Table.

Plan Assﬁmptions

The Eighth Plan (12) have assumed that the gross domestic product
(GDP), in real terms, will grow by 5.6 per cent annually during the
Plan period and the gross saving rate (gross domestic saving as percenta-
ge of GDP at 1991-92 prices) as 21.6 per cent for the Plan period
(1992-97). The Plan also envisages gross saving rates for houscholds,
public sector and private corporate sector at 17.6 per cent, 2 per cent
and 2 per cent, respectively. The sectoral estimates of saving, thus,
assumed arc given in Table 5.2. Thesc rates indicate that houscholds
will have higher share (81.5 per cent) in gross domestic saving during
the Plan than that obscrved in period 2. It further assumes that the net
capital inflow from abroad forms about 1.4 per cent of the GDP at
market prices during the Plan period. The gross domestic saving for
the Plan period is, thus, envisaged at Rs. 743,000 crore at 1991-92 prices
and net inflow of foreign capital at Rs. 49,000 crore.!® The total Plan
outlay is thus placed at Rs. 792,000 crore.19

Sectoral Investment Projections

Adopling thc procedure described carlier and based on the cnvisaged
scctoral saving, net inflow of capital, the projected supply pattern, the
scctoral investment targets for the Eighth Plan arc worked out. These
arc given in Table 5.2 along with Plan projections.
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Table 5.2: Eighth Plan - Sectoral Investment Projections

(Rs. crorcs)
Scctor Envisaged Saving Projected Investment  Projections as per l’la;x
Proposals
Financial
Intermedianes 26,874 (3.6) _ 8,393 {N))
Private éorporatc
Busincss 62,726 8.4) 165939  (20.9) 148,000 (18.7)
Government 48,230 6.5) 354,296  (44.7) 342000 (43.2)
Houscholds 605,170  (81.5) 263,372 (33.3) 302,000  (38.1)
All Domestic Sectors 743,000 (100) 792,000  (100) 792,000  (100)
Net Foreign Inflow 49,000 - -
Total Economy 792,000 792,000 792,000

Notes : 1. Figures in brackels are percentages 1o tolal saving/invesiment.

2. Source for the last column is Planning Commission (12)

It is projected that the government scctor will have the largest share
~of 44.7 per cent of the domestic investment while the PCB sccior will
account for 20.9 per cent. Government and PCB scclors are expected
to finance 13.6 per cent and 37.8 per cent of their respective investment
from thcir own saving. The houschold scctor is expected 1o invest in
rcal asscts, about 43.5 per cent of its gross saving which in wm will
form 33.3 per cent of the domestic investment. The houschold scctor’s
investment is, however, expected 1o be lower by 128 per cent from
that of the Plan projcctions. Financial Intermediatcs are expected to invest
about 1 per cent of the domestic investment amounting to Rs. 8,393
crorc during the Plan period.

The intcr-scctoral transactions matrix projected for the Eighth Plan
period is given in Table 5.3. The table presents the amount of funds
that could bc mobilized by financial institutions and relent to rcal sectors
during the Plan period. The table also indicatcs the amount of funds
that are cxpected to be raised by the deficit scctors, directly from houscholds.
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Table 5.3: Inter-sectoral Flow of Funds - Projections for 1992.97

(Rs. crores)

Total Invest- Total

Scctor BK O FIl PCB GOVT ROW HHS Finanl. ment  uges
uses

BK 0 31601 9179 38855 154094 1204 66032. 300966 0 300966

OF 25045 0 2536 47279 69484 501 7032 151877 0 151877

I 19060 11137 0 0 0 0 0 30197 8393 385%

PCB 6799 6332 0 0 5666 -5792 935 13941 165939 179879

GOVT. 25206 8625 0 539 0 -1063 1378 39541 354296 393837

ROW 12322 4622 0 35 26871 0 0 43850 0 43850

HHS 212535 89560 0 25589 89492 0 0 417176 263372 680548

'l:olal ' ’

g:)':j‘r';;:s 300966 151877 11716 117153 345607 -5150 75378 997547 792000 1789547

i‘; ‘l’;;'g 0 0 26874 62725 48230 49000 605170 792000

Sources

300066 151877 38590 179879 393837 43850 680548 1789547

Note: The total Plan outlay has since been revised upwards to Rs. 798,000 crore from Rs. 792,000
crores.

Section 6
Supply of (Demand for) Funds: Behavioural Relations

The projections of financial transactions matrix and investment (or
saving), thus cstimatcd, assumec thc constancy of portfolio prefcrences.
These projections, therefore, do not take into account the influcnce of
other variables, such as interest ratcs and national income. The parameters
of thc matrix cstimated through regressions discussed above, however,
arc influcnced by the changing patterns of funds over time in total asscts/li-
abilitics; yct the influcnce of other variables is not reflected in the para-
mcters. The transactions matrix is viewed, as described carlier, from two
anglcs, namely, i) the pattern of allocation of funds to other sectors
(supply of funds) and ii) borrowing pattcrn of the scctors (demand for
funds). Thus, interest rates and other exogenous variables can influcnce
the behavioural relations of supply of (and demand for) funds of different
scctors. The demand and supply conditions of various scctors dctermine
the interest rates and the transaction of funds in equilibium. However,
when the interest rates are regulated, and independent cstimation of sup-
ply of and demand for funds rclations can indicate the extent of imbalan-
ces between the two. The identitics of the matrix, however, would imposc
certain restrictions on the behavioural relations, such as the total supply
of funds by cach scctor and for total cconomy is cqual 1o total demand
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for funds by the respective sector and for total economy. Therefore,
one of the sector’s supply of funds or demand for funds is to be excluded
to achieve identification of the model.

The behavioural relations of supply of and demand for funds for
the Indian cconomy are estimated based on cumulated financial flow
data for the ycars 1970-71 to 1987-88. These data, as mentioned carlier,
are approximated to balance sheet accounts. A few limitations are,
however, present in the system of equations estimated from these data.
The transactions are at historical prices, and exclude revaluations made
from time to time. The cocfficicnts based on balance shect data arc
treated as ‘normal’ coefficicnts, although Stone regards only those cocffi-
cients that lead to cstimates at constant prices as ‘normmal’. Revaluation
of the clements of the transactions matrix is not tricd, since as pointed
by Pani, many questions arise about the types of dcflators that could
be uscd for individual cells in the transactions matrix, quitc apart from
the pricing problem. Only a few interest rates have been used in explai-
ning the behaviour of the transactions of different scctors instcad of
taking weighted rates suitable to individual cells of the matrix. This
is duc to nonavailability of data on various types of borrowing and len-
ding rates. The crror on this account, however, could be small in some
cascs as the financial transactions between different sectors arc to a large
extent through single instrument.20

The following obscrvations are madc on the basis of the cquations
prescnted in Annexure 1.2 ~

i) The interest rates are significant in only a few cquations although
they have the expected signs, with some exceptions. This indicates
that the influence of intercest rates on financial transactions is seen,
0 a certain extent.

ii) The equations from both supply and demand sides have high explana-
tory power. It is, thus, difficult to say whether the supply of funds
by different sectors to others are better explained so that demand
for funds will get adjusted automatically or vice versa. Probably,
the presence of lagged dependent variable, total asscts/liabilities
and/or time as exogenous variables resulted in good explanatory
power. However, the equations explaining the behaviour of the tran-
sactions of the rest of the world do not have good explanatory
power and possibly have large cocfficient of variation.

ili) The adjustment of financial transactions of various scclors is not
instantancous. The specds of adjustment are different from one scc-
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tor to another and also between the supply side and demand side.
Many cquations presented here are free from the presence of autocor-
rclation unlike in Pani (20), perhaps because of inclusion of the
lagged dependent variable.

Conclusions

The role of financial projections in mobilizing and allocating the
availablc resources 10 mect investment (saving) targets is rcinforced by
this paper. It has been observed that the patterns of supply of and demand
for funds change over time as generally expecied, and require updating
for usc in Plan cxcrciscs. Policy changes can also be incorporated into
thc model if thcy arc known a priori. If the cocfficicnts arc cstimated
cither through simple lincar regressions or behavioural relations, better
results_ can be obtained.

The patterns of supply of and decmand for funds estimated through
regression cquations could take into account to a ccrtain cxient the
changes in the bchaviour of total asscts/liabilitics during the period of
the study. The paper finds that the direction of causality between saving
and investment runs from the former to the lauer. Taking into account
this aspect, it is projecied that the investment of the govemment sector
accounts for 44.7 per cent of total domestic investment cnvisaged for
the total Plan pcriod. The houschold scctor, on the other hand, is expected
to invest about 43.5 per cent of its gross saving in physical asscts, lower
than the share obscrved during the 1980s. It is, thus, cstimated that the
houschold sccior will invest more of its saving in financial asscts.

The behavioural relations estimated for supply of (demand for) funds
by the different scctors to (from) others for the Indian economy indicate
that intcrest rates arc significant, to a certain cxtent, in determining the
funds flow bctween the sectors. It could not, however, be ascertained
whether the relations explaining the supply of funds give betier estimates
so that the demand for funds get adjusted or vice versa. However, when
the flow data arc taken for estimating the bchavioural rclations, supply
of funds equations scem to have cdge over those of demand for funds.
Despite the limitations discussed earlicr, the procedure of estimation gives
the feasibility of achicving the investment targets or othcrwise, with ex
ante resources and the likely resources that can flow from savers 1o
financial intcrmediarics and producers. The exercise can be extended
further to project various financial instruments for the Plan period by
reconstructing the transaction matrices in terms of scctors and financial
claims issued or held.
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The Govemment of India have announced in July 1991 and also
subscquently various economic measures, such as liberalization of industri-
al licensing policy, ncw import-export policy, upward revision in the
limit (to 51 per cent) in the sharc of foreign investment in company’s
capital and in particular, to more than 75 per cent if the entire production
. is cxpon-oncntcd relaxation of MRTP Act, privatisation of public capital,
acquisition of long term loan from the IMF, special schemes regarding
the inward and outward rcmittances in forcign currency, etc. Under the
ncw cnvironment, higher growth in domestic investment is expected to
take placc in futurc ycars. It is, therefore, likely that new investment
in the private corporate business sector may grow beyond the. Plan targets
and cven exceed public sector’s investment. Thus, the funds flow pattern
may also undergo considerable change. But the sudden changes in ccono-
mic policies can not be captured in a forccasting excrcise of the sort
that has been attempted in this paper.

Notes:
1. See V.V. Bhau (2).

2. Most of the studies for the Indian economy are based on flow data as the balance
sheet data are not readily available.

3. Inilially, the Eighth Plan related to 1990-95 period and this was taken into the
paper. .

4. Real scctors, also known as non-financial sectors, are grouped into *deficit’ and
‘surplus’ sectors and undertake production of goods and services. Deficit sectors
are those whose investment exceed their saving and for surplus seclor, saving
exceed investment. Financial sectors undertake financial aclivity and intermediale
between savers and deficit sectors.

5. For details please see Stone (20), Pani (10), Divatia (6).

6. Pani (10).

7. Bhatt (2). A difficult problem arises .with respect to price adjustments associated
with the balance sheet data. The data obtained as cumulated flows exclude yearly

revaluations in the data to some extent although variations due to year to year
price changes still exists. Data, thus, are a the past history of prices.

8. For scope and coverage of sectors, please see Reserve Bank of India (16).
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Alternatively, the transactions are said to be gross when sources of funds include
increase in liabilities and decrease in assets while uses of funds cover increase
in assets and decrease in liabilities. The accounts are referred to as net when, -
in the accounts of a particular sector, the sources from another sector are netted

against the uses to that sector.

The value of land held by households is not included in the paper while deriving
total value of physical assets held by households because the increase/decrease

in the asset can be only on account of price change.
For complcte details, please see RBI (16), August 1980.

The concept of gross transactions has been described earlier. The supply of funds
should analytically -be equal to the demand for funds at the economy level while
this need not hold good for any particular sector. In reality this equivalance even
at macro level may not be found partly because of reporting period, estimational

and other differences.

Among other financial ratios, the ratio of total financial assets to physical assets,
termed a$ financial interrelations ratio (FIR), measures the growth in financial
activity relative to real activity.

a) In terms of gross domestic saving, households have an increased share durin
1980s than in 1970s. '

b) Gross resources are defined as gross domestic saving plus net capital inflow
from abroad. . ’

‘Granger causality test and the results are given in the Technical Appendix.

‘Planning Commission (12).

The regression cocfficierits estimated on the basis of outstandings (stocks) are qufte
close to those obtained from flow data, except for a few coefficients.

1 crore = 10 million. Therefore, the amount is also written as Rs. 7,430 -
million. ‘ k

The plan outlay has been further revised to Rs. 798,000 crore as per the final
plan released in the news papers (The Economic Times, May 8, 1992). The net
inflow of foreign resources has been revised to 1.6 per cent of GDP.

Pani (20). He adds that the cross effects of coefficients across investment and
across sectors should be zero, which however, may not be satisfied as only a
few interest rates are used. ‘

Some of the observations are very similar to Pani (20) whose period of analysis
related to 1950-51 10 1969-70.

For details, please sce Granger (10). Subsequently, a number of rescarch papers
also discussed the methodological details of VAR.
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ANNEXURE 1

The description of the variables appcaring in different cquations is
as given below. Figures in brackets below each of the coefficients denote
‘t-statistic’ value. R2 is the adjusted muliiple coefficient of detcrmination.
DW is the Durbin - Watson Statistic. SER is the standard crror of regres-
sion. The number of observations (n) is 18 from 1970-71 1o 1987-88,
unless specificd. ‘Mecan’ denotes the mean of the dependent variable,

in Rs. crorcs.

Description of Variables Notation Units
Supply of (Demand for) funds by OFI SBO (DBO) 1
Banking (BK) to (from) PCB SBP (DBP)
GOVT. SBG (DBG) Rs. crores
ROW SBR (DBR)
HHS SBH (DBH)
Supply of (Demand for) funds by Other BK SOB (DOB)
Financial Institutions (OFI) to (from) PCB SOP (DOP)
GOVT. SOG (DOFG) | Rs. crores
ROW SOR (DOR)
HHS SOH (DOH)
Supply of (Demand for) funds by Private  BK SPB (DPB)
Corporate Business (PCB) to (from) OFl SPO (DPO)
GOVT. SPG (DPG) Rs. crorcs
ROW SPR (DPR)
HHS SPH (DPH)
Supply of (Demand for) funds by BK SGB (DGB)
Govemnment (GOVT.) 1o (from) OFI SGO (DGO)
PCB SGP (DGP) Rs. crores
ROW SGR (DGR)
HHS SGH (DGH)
Supply of (Demand for) funds by Rest BK SRB (DRB)
of the World (ROW) to (from) OFL SRO (DRO)
PCB SRP (DRP) Rs. crores
GOVT. SRG (DRG)
Supply of (Demand for) funds by BK SHB (DHB)
Houscholds (HHS) to (from) OFI SHO (DHOQ)
PCB SHP (DHP) Rs. crores
GOVT. SHG (DHG)

The variables, such as ‘DSHB’ or ‘DDHB’ indicatc the consccutive
diffcrenced series of the orginal serics SHB or DHB.
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Commercial Banks Advance Rate LR Per cent
Short-term interest rate on deposits Ry ~do-
Long-term interest rate on deposits R12 -do-
Inter-bank call money rate MR -do-
Yicld on Indusirial sccurities YPS -do-
Interest rate on Debentures of Private Corporate Sector DR -do-
Yicld on Long-term Securities of Government YGS -do-
Consumer Price Index Number CPI Base:1985=100
Gross Domestic Product at Current Prices Y Rs. crores
Total Asscts : Banking BTU (BTS) 1
(Liabilities of) OFI OTU (OTS)

PCB PTU (PTS)

GOVT. GTU (GTS)
ROW RTU (RTS)
HHS HTU (HTS)

Accumulated Saving of: }

Rs. crores
(i) Government SG
(i) Privatc Corporate sector SP
Accumulated Investment:
(i) Private Corporate Sector PI
(ii) Government Gl J
Time T

A. Supply of Funds by different Sectors
A.1 By Banks to Others
1. SBO = 48.75512 - 98.35720 LR - 21.84977 YPS + 0.06884 BTU

0079  (-1.876) (-0.244) - (3220)
+ 0.35729 SBO_;
(1.397)

R2 = 0997, DW = 2.702; SER = 292; Mean = 5339

2. SBP = 388.13048 + 0.05624 BTU + 0.62835 SBP
(1.769) (3.084) (3.546)

R2 = 0998; DW = 1.920; SER = 303; Mean = 10189

3. SBG = -813.22329 + 0.48714 BTU + 0.06575 SBG
(-1.705) (6.74) (0.406)

RZ = 0999; DW = 1.367; SER = 1150; Mecan = 38184

4. SBG = -1455.14210 - 229.59154 LR + 571.52499 YGS
(-0.454) (-2.013) (0.918)

+0.50614 BTU
(23.848)

R? = 0.999; DW = 1.682; SER = 1049; Mcan = 38184
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5.SBR = -377397960 + 377.46129 T - 0.02340 BTU + 0.62579 SBR
(-2.040) (2.392) (-2.376) (3.219)

R2 = 0.893; DW = 1.170; SER = 765; Mean = 3448

6. SBH = -249.17658 +31.97215 LR + 003645 BTU + 0.96999 SBH_,
(-0.590)  (0.893) (0.744) (3.834)

R2 = 0999; DW = 2.839; SER = 333; Mcan = 17357
A.2 By Other Financial Institutions to Others

1. SOB = -288.80754 - 87.44946 Ry; - 51.9772 DR + 0.16417 OTU
(-1.545) (1.533) (-1.354) (123.43)

R2 = 0.999; DW = 2.446; SER = 96; Mean = 4676

2.50P = 25822429 - 807.61962 DR + 545.30066 Ry, + 026213 OTU
(3.760)  (-5.725) (2.602) (53.643)

R2 = 0997, DW = 2.075; SER = 351; Mecan = 5907
3.50G = -1949.2192 + 6566384 YGS + 0.09299 OTU + 135.15876 YPS
(-1.769)  (0.446) (1.851) (1.981)
+ 131.56880 Ryq + 0.95293 SOG4
(1.968) (7.495)
R? = 1.00; DW = 2.138; SER = 201; Mean = 16310
4.SOR = -114.32633 + 9.19402 T + 0.70467 SOR_;
(-1.708) (2.083) (3.892)

i

R? = 0.847, DW = 2.105;.SER = 56.72; Mean = 138.44
5.S0H = -346.87501 + 30.58689 T + 0.02881 OTU + 0.47330 SOH;
(-2.187) (2.520) (2.159) (1.697)
R? = 0996, DW = 2.099; SER = 92; Mean = 1768
A3 By Private Corporate Business to Others

1.SPB = -952.86186 + 330.87736 DR - 267.5476 Rj, + 0.05465 PTU
(-2.644)  (4.426) (-2.423) (25.512)

R? = 0.992; DW = 1,732; SER = 185; Mcan = 2883
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2.SPB = -934.72207 + 194.17074 YGS + 10.04729 Ry, + 0.087105 SPB,
(-1.501) . (1.723) (0.183) (6.859)

'R2 = 0.991; DW = 1.156; SER = 195 Mcan = 2883

3.SPO = 1734.0151 - 56.97122 Ry, - 336.05056 YGS + 0.03697 PTU
(4.649)  (-1.439) (-4.062) (7.367)

R2 = 0.921; DW = 2.124; SER = 136; Mcan = 259

4.SPG = -81.43364 + 092919 SPG.; + 0.00856 PTU - 16.86081 T
(0.774)  (4.349) (1.724) (-1.349)

R2 = 0996, DW = 2.795; SER = 40; Mcan = 562

5.SPH = -275.58135 + 28.43697 T + 0.74732 SPH_,
(-4.904) (5.657) (13.103)

R2 = 0998; DW = 2.002; SER = 21; Mean = 751

6. SPR = -311.02351 + 55.84813 T - 0.02122 PTU + 0.53884 SPR;
(-0.881) (1.476) (-2.254) (2.366)

R2 = 0951; DW = 1.064; SER = 170; Mean = -361

A4 By Government to Others

1. SGB = -2359.1409 + 234.44506 T + 0.03988 GTU
(-1.351) (1.576) (4.491)

R2 = 0957, DW = 2.795; SER = 1011; Mcan = 6969

2. SGO = -754.50596 + 63.88894 T + 0.96038 SGO_,
(-2.666) (3.121) (16.989)

R? = 0993; DW = 1.276; SER = 188; Mcan = 2358

3. SGP = -602.3937 + 68.27863 DR + 0.00615 GTU + 0.63204 SGP.;
(-2.064) (2.181) 1.771) (2.958)

R? = 0.989; DW = 1.798; SER = 170; Mean = 2094
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4. SGR = -749.40997 + 103.55707 T - 0.00358 GTU + 0.62834 SGR_ 1
(-1.575) (2.113) (-1.789) (3.063)

R2 = 0920, DW = 2.193; SER = 222; Mean = 1756

5.SGH = -97.52610 + 2230720 T + 0.91918 SGH ,
(-1.132) (1.948) (13.186)

RZ = 0.998; DW = 1.579; SER = 45; Mean = 2053
A.5 By Households to Others

1.DSHB = -18.18002 + 30.05837 Ry - 90.69087 DR + 0.33669 DHU
(-0.009) 0.077) (-0.389) (2.689)

-0.06200 DSHB_,
(-0.149)

R2 = 0.972; DW = 2.409; SER = 918 Mean = 7504; n=17
2. SHB = -859.39765 + 305.56507 Ry, - 1087.1213 DR + 0.30052 HTU

(-0.588) (0.581) (-3.592) (24.266)

-0.09564 CPI
(-0.002),

RZ = 0.999; DW = 2.196; SER = 732; Mean = 50343
3. SHO = 520.24178 - 908.13440 DR + 564.95807 Ry, + 0.11277 HTU
(.707) (-5.893) (2.545) (107.351)
R? = 0.999; DW = 2220; SER = 372; Mean = 19061
4, SHP = -622.44576 + 226.03016 DR + 0.02831 HTU - 178.84392 T

(1.419) (2.695) (3.527) (-2351)
+ 041604 SHP,
(2.068)

R2 = 0.998; DW = 226; SER = 245; Mean = 6766
5.SHG = 3355.3966 + 676.12831 YGS - 22362253 DR + 1262.4527 R;,

(1.060) (1.042) (-5.502) (2.018)
+ 0.09634 HTU
(10.019)

R? = 0.993; DW = 1935: SER = 1050; Mcan = 14032
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A.6 Rest of the World

1. SRB = -1130.8563 + 0.02183 Y + 0.73650 SRB.;
(-2.533) (3.418) (6.100)

R2 = 0.993; DW = 1.131; SER = 449; Mean = 4960

2. SRO = 71697737 - 109.17263 T + 0.08948 RTU
(2.061) (-3.765) (8.540)

R2 = 0.907: DW = 0.527; SER = 263; Mean = 641

3. SRP = 123.40987 - 0.00058 RTU + 0.80112 SRP_
(1.354)  (-0.631) (6.223)

R2 = 0.716; DW = 1.335; SER = 54; Mean = 624

4, SRG = 11569145 - 0.00617 Y + 0.38313 RTU + 0.49753 SRG,
(2.113) (-0.748) (5.060) (3.317)

o

R2 = 0.997; DW = 1.307; SER = 434; Mean = 15500

B. Demand for Funds

B.1 By Banking Sector from others
1. DBO = 860.02460 - 260.53181 Ry, + 65.71242 MR + 0.07302 BTS
(1.617) (-3.154) (1.783) (44.811)
RZ = 0997, DW = 1.396; SER = 268 Mean = 4676

2.DBP = -213.33411 + 54.18245 Ry, + 0.03585 BTS + 0.37500 DBP_,;
(-0.473) (0.829) (13.864) (2.060)

R? = 0.991; DW = 1.280; SER = 199;: Mean = 2883

3. DBG = -662.62089 - 57.12612 Rjy + 208.2911 LR + 0.06979 BTS
(-0.288) (-0.119) (1.066) (10.713)

R? = 0995, DW = 2.632; SER = 1077; Mean = 6969

4. DBH = 1775.5598 - 482.23716 Ry + 250.82072 LR + 0.24953 BTS
(1.084)  (-1.446) (1.865) (2.571)

+ 0.70556 DBH_,
(4.027)

RZ = 0999; DW = 2.265; SER = 734; Mecan = 50343
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¢

5.DBR = -633.03458 + 0.03234 Y - 82.40576 T + 0.62346 DBR
(-0.824) (1.668) (-0.624) (2.626)

R2 = 0993; DW = 1.118; SER = 445; Mean = 4713
B.2 By Other Financial Institutions from others

1.DOB = -24169043 + 368.82617 YGS - 44.88973 MR
(-4.274) (3.913) (-1.966)

+0.13510 OTS + 0.30419 DOB
(5.151) (2.108)

R2 = 0.999; DW = 1.894; SER = 194; Mean = 5339

2. DOP = 812.36049 - 18.30573 R; - 71.34768 T + 0.03103 OTS
(2.480) (-0.351) (-3.495) (8.291)

R? = 0.899; DW = 1.072; SER = 154; Mean = 259

.3.DOFG = -1406.0211 + 263.64987 YGS + 0.01013 OTS
(-1.705) (1.816) (0.760)

+0.69642 DOFG
(2.812)

R? = 0.990; DW = 1.444; SER = 222; Mean = 2358

4.DOH = -826.6824 - 41.78154 Ry + 027023 OTS + 167.35731 T
(-1.535) (-0.660) (2.917) (2.164)

+ 057094 DOH,
(2.653)

R? = 1.00; DW = 1.859; SER = 164; Mean = 19061

5.DOR = 998.0816 - 0.02992 Y + 0.13334 OTS
(5.591) (-7.429) (9.552)

R? = 0.959; DW = 0.740; SER = 174; Mean = 641
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B.3 By Private Corporate Business from Others

1. DPB = -157.63336 + 5.71579 LR + 0.22862 PTS
(-1.038) (0.415) (157.176)

R2 = 1.00: DW = 2.245; SER = 135; Mean = 10189

2. DPO = 2835.0924 - 585.60388 DR + 0.23667 PI
(3.834) (-7.368) (40.597)

R2 = 0.994; DW = 1.456; SER = 465, Mean = 5907

3.DPG = -699.19613 + 82.10393 DR + 0.01156 PTS + 0.73649 DPG,
(-2.189) (2.475) (1.336) (3.607)

R2 = 0.998: DW = 1.946; SER = 178; Mean = 2094

4. DPR = 126.84675 - 0.00028 PTS + 0.79552 DPR;
(1.363) (-0.650) (6.074)

R2 = 0.716; DW = 1.332; SER = 54; Mean. = 624

5.DPH = 98.63665 - 42.77263 YPS + 0.07251 PTS + 0.62297 DPH
(0.138) (-0.416) (1.589) (1.957)

R2 = 0.996; DW = 1.155; SER = 343; Mcan = 6767
B.4 By Government from Others

1. DGB = -3570.7383 - 20141379 YGS + 0.27474 GTS
(-0.831)  (-0.236) (4.785)

+ 0.27533 DGB4
(1.576)

R2 = 0998; DW = 1.803; SER = 1421; Mean = 38184

2. DGO = 297.48880 - 200.15296 YGS + 0.05383 GI + 0.84448 DGO,
0.529)  (-1.641) (2.502) (6.178)

R?Z = 1.00; DW = 2.419; SER = 193; Mecan = 16310
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3. DGP = 13354594 - 134.97622 YGS + 0.01513 GTS - 86.88271 T
(7.197) (-3.756) (16.583) (-9.847)

R2 = 0.992; DW = 1.395; SER = 59; Mean = 562

4, DGR = -18.19347 + 0.05116 Y - 0.09311 SG + 0.86878 DGR,
(-0.025) (2.128) (-1.897) (4.765)

R2 = 0.994; DW = 1271; SER = 651; Mean = 15500

5.DGH = 11874.498 - 76196488 YGS + 0.23224 GI - 939.99821 T
(7.668)  (-2.473) (27.316) (-12.495)

R2 = 0.998; DW = 0.543; SER = 511; Mean = 14032
B.5 By Households from Others

1. DHB = -703.20158 - 113.06633 LR - 0.08703 HTS - 0.02680 Y
(-2.456) (-2.589) (4.391) (-1.992)

+ 039110 DHB
2.167)
R2 = 1.00; DW = 2.716; SER = 222; Mean = 17357

2. DHO = -251.92345 + 0.00604 HTS + 0.53339 DHO
(-2.682) (3.290) (2.824)

R2 = 0997; DW = 2.423; SER = 86; Mean = 1768

3. DHP = -147.75730 + 18.7448 LR + 0.00042 HTS + 0.83267 DHP
(-5.832) (7.827) (2.113) (12.728)

R? = 0.999; DW = 2.643; SER = 16; Mecan = 752

4. DHG = 162.40291 + 54.74836 LR + 0.00564 HTS
(1.276) (4.551) (18.661)

R? = 0.986; DW = 0.847; SER = 111; Mean = 2053
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B.6 By Rest of the World from Others

1.DRB = -2686.6429 + 309.41396 T - 0.07156 RTS + 0.61207 DRB_;
" (-1.649) (2.092) (-2.084) (2.968)

R2 = 0.885; DW = 1.136; SER = 791; Mcan = 3448

2. DRO = -114.32633 + 9.19402 T + 0.70467 DRO_,
(-1.708)  (2.083) (3.892)

RZ = 0.847; DW = 2.105; SER = 57; Mcan = 138

3. DRG = -60.168279 + 34.82634 T + 0.70956 DRG ,
(-0.201) (1.069) (3.312)

R2 = 0.908; DW = 1.899: SER = 238; Mcan = 1756
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TECHNICAL APPENDIX

Test For Causality

Vector Autoregression (VAR) Analysis

The vector autorcgression analysis is adopted to examine the direc-
tion of causality, bascd on Granger’s Test, between a) saving and invest-
ment of privale corporatc business and government scctors, b) investment
of govemment and privale corporate business scctor and ¢) domestic
investment and nct inflow of capital from abroad. Bricfly, the VAR
analyis basically estimatcs a system of equations which makes each endo-
genous variable a function of its own past and the past of the other
cndogenous variables in the system.22 )

Mathematically, the modcl is written as,
L

Yo =X B Yy, + U
r=1

where, £ (u, v) = X the covariance matrix of U; Y, is a vector of
n variables and [, is an (nxn) cocfficient matrix. There are ‘n2L’ coeffi-
cicnts in the model.

An F-test is conducted to test the null hypothesis that By = 0,
the cocfficicnts of Y;, in the regression of Y;. This will indicate whether
the past valucs of Y; affect the endogenous variable, Y;. Anothcr measure
in this dircction is obtained by estimating the decomposition of the fore-
castcd crror variance of the variable Y; in the system. In other words,
it analyscs how much of the avcrage squarcd forecasticd error which
the model is likely to make, is caused by the surprisc movements associa-
ted with cach of the variables in the modcl. Thus, if u; and u; are
the errors of Y; and Y; regressions, and if Y; does not cause Y; then
the forecasted error variance of Y; is completcly explained by the move-
ments in u; and not of u;. The ordering of the endogcnous variables
is important in the dccomposition of the variance if g priori the order
is not known.

Results of Causality Test
It is hypothesized that saving is cxogenous to investment; the govem-

ment scctor’s investment is exogenous to that of privale corporate scctor,
and nct inflow of capital is cxogenous to investment. The analysis is



270 RESERVE BANK OF INDIA OCCASIONAL PAPERS

based on the annual data for the ycars 1961-62 to 1987-88. The series
arc, however, taken in nominal terms. The vector autoregressions include
a constant, five lags of each of the endogenous variables. The regressions
of privaic corporate scctor include also the variable on its financial sour-
ces of funds as an explanatory variable. Similarly, the regressions of
govemment include its financial sources of funds as an exogenous variable.

It is scen from Tablc A that in the case of private corporate business
sector, the null hypothesis that saving is exogenous is not rejected when
‘the financial variable is also present in the regressions. The test rejects
thc hypothesis that investment is exogenous for the private corporate
sector. In the case of the govemment sector, the rejection of the null
hypothesis that the saving is exogenous is not strong while the null
of investment is cxogenous, is rejected. In other words, investment in
the private corporate business and government sectors is affected by their

Table A : F - Statistic for Restricted Regressions

Dependent Variable testing for F - test
Variable equality of coefficients, Statistic
with 5 lags, to zero

Pl Sp 1.480 (3.803)
Sp PI 0.223 (0.249)
GI SG 1.850 (1.058)
SG GI 1.028 (1.310)
PI GI ) 1.965
Gl Pl 1.615
TI SR 1.217
SR TI 3.910

Notes : 1. Varlables are in logarithmic levels except TI and SR.

2. Figures in brackets are F - statistic when the financial variable (i.e., sources
of funds from other sectors) is also included as an exogenous variable in
the vector autoregressions and follow Fg 9. The F - Table values are
Fs, 11 = 2.45 and Fg, 10 = 2.46 at 90 per cent confidence level.

inlcnal sources, i.c., saving, although the effect is not strong for the
latter. While the borrowing from other sectors is significant for private
corporate scctor; it is not the case for the government sector. The direc-
tion of causality, thus scems to be from saving or availability of funds
to investment for both scctors. In the case of houschold sector, it may
not be appropriatc to test the causality as saving is cstimated as the
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total of net acquisition of financial assets and physical assets (i.e., invest-
ment). Considering the interdependence of investment of government and
private corporate sectors, it could be observed that former’s investment
is exogenous while the hypothesis of exogeniety of the latter’s is rejected.
The test also rejects the hypothesis that net inflow of foreign capital
is exogenous to domestic investment. But the test do not reject that
investment is exogenous to net inflow.

Decomposition of Forecasted Error Variance

The decomposition of forecasted error variance of saving and invest-
ment of private corporate business and govemnment sectors, and that of
their investments are given in Tables B, C, and D. These results are
based on decomposition of the variance of the forecast errors at different
points of time, into a sum of components associated with each set of
orthogonal innovations. The forecasted error variance of saving of the
private corporate sector for 6 periods ahead is entirely explained by itself
whereas that of investment is explained by its innovations to the tune °
of 29-30 per cent in the first two periods falling to- less than 10 per
cent of the total error variance from 4th period onwards and thus the
error variance is almost due to saving. Similarly, for the government
sector, the forecasted error variance of saving is explained by itself (Table
C). The error variance of investment although explained by investment
itself by about 70 per cent in the first period, decreased to 36 per cent
by period 3 and further to 20 per cent by period 5. In other words,
the error variance of investment due to saving increased from 40 per
cent in period 2 to 80 per cent by period 5. Thus, the composition
of error variance is more revealing supporting the results of the F-statistic
and, therefore, the causality seems to flow from saving to investment
for both these sectors.

Between govemment and private corporate sectors’ investment, that
of former is exogenous as its forecasted error variance is explained by
itself. The investment of the latter is exogenous in the initial two periods
but, the variance explained by itself decreased to 79 per cent by period
5 (Table D). That means, the variance due to govemment's investment
increased to 21 per cent by period 5. In the long run, govemment’s
invesment scems to affect that of private corporate sector. Judging from
the results, it is appropriate to forecast sectoral investment based on
ex ante saving of the individual sectors and also the ovcrall resources
available to these sectors rather than to forecast saving 1o achicve invest-
ment target.
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The (est for causality between domestic investment and net inflow
of capital from abroad indicated that the forecasted crror variance of
the former is cxplained by itsclf whereas that of nct inflow is influenced
by innovations to investment. Thus, causality scems to run from invest-
mcnt to nct inflow of forcign capital. This, in other words, suggests
that the cnvisaged nct inflow of capital in the Plan changes and adjusts
to subscquent fluctuations in investment.

Table B : Variance Decomposition of Saving and Investment of
Private Corporate Business Sector

(pcreentages)
Pcriod Saving Investment
Standard  LSP LPI Standard  LSP LPI
crror crror

1 12.301  100.00 0.00 4.395 71.21 28.79

2 13.355 99.76 023 4.458 70.00 30.00

3 13.391 99.24 0.76 6.084 80.53 19.47
~ 4 16.468 98.76 1.24 9.166 90.12 9.88

5 19.019 98.89 1.11 12.576 94.13 5.87

6 20.145 98.99 1.01 14.850 95.76 4.24

Notes : The order of the variables included in the decomposition is as presented in
the ‘table. The financial variable (PFS) is present in the veclor autoregressions.
Even when PES is not included in the regressions, there is no change in the
pattern of decomposition of variance, .

Table C : Variance Decomposition of Saving and Investment of
Government Sector

(percentages)
Period Saving Investment
Standard  LSG LGI Standard  LSG LGI
error error
1 20456  100.00 0.00 7044  26.69 73.31
2 25.163  98.56 1.44 10079  40.85 59.15
3 26.874  96.16 3.84 13.201 63.90 36.10
4 29.968  96.84 3.16 16593  75.87 24.13
5 35466  95.40 4.60 18372 80.29 19.71
6 39932 9346 6.54 20442 84.07 15.93

Notes : The order of the variables included in the estimation of decomposition is the
same as presented in the table. Even when the financial variable (GFS) is inclu-
ded, there is not much change in the pattern of decomposition.
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Table D : Variance Decomposition of Investment of Private
Corporate Business and Government Sectors

- (percentages)
Pcriod Government Private Corporalc Busincss
Standard LGl LPI Standard LGl LPI
crror 4 crror -

1 6.947 100.00 0.00 14.965 0.00 99.99

2 10.057  93.66 6.34 18.644 8.72 91.28

3 11.752 88.45 11.55 19.111 13.01 86.99

4 13.013  90.47 9.53 19.851 16.61 83.39

5 14638  92.45 1.55 20.654 2117 78.82

6

©16.947 92.66 7.34 22.392 28.81 71.19

Notes : The order of variables included in the regression is as presented in the table.
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Abstract

The empirical models of the Monetary Approach to Balance of Payments
(MABP) assume ecxogeneity of variables pertaining to domestic credit, money-
multiplier and the rate of interest with respect to the flows over the external account.
This assumption is particularly crucial in interpreting the counterpart standard reserve
flow equation, because in its absence the estimators associated with the said equation
turn out to be biased. This paper tests for the exogencity assumption employing
a systems test and then interprets the standard reserve flow equation. Another positive
contribution of this paper lies is securing a definite evidence of the applicability
of the MABP to the Indian economy as well as in achieving the resolution of
the vexatious issue of the presence or absence of sterilization.

Introduction

The monetary approach to balance of payments (BOP) states that
BOP is essentially a monectary phcnomenon. In the words of Johnson,
‘the essence is to put at the forefront of analysis the monetary rather
than relative price aspects of international adjustments’ (Johnson, 1975).
A sumplus in the money account, according to the approach, reflccts an
excess domestic flow demand for moncy. Conscquently, in analysing
the money account, or more familiarly, the rate of incrcasc or dccrease
in a country’s international reserves, the monctary approach focuses on
the determinants of the excess domestic flow demand for or supply of
money’ (Frankel and Johnson, 1976). Put in a simple way, the monctary
approach 10 BOP (MABP) states that in an opcn economy, under fixed
exchange rate, the stock of moncy cannot be controllied by thc monctary
authority (moncy supply is endogcnous rather than cxogenous policy vari-
able). In other words, if the monetary authority attempts to expand moncy
supply beyond the level that domestic residents wish to hold, the excess

* The author is Rescarch Officer in the Monctary Modelling Unit of the Department
of Economic Analysis and Policy. The author wishes 1o express his sincerc gratitude
to Dr. A. Vasudevan for the benefit of his valuable guidance in preparing this paper.
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stock would dircctly be channclled into extenal account Icading to an
identifiable loss of reserves. As Kreinin and Officer (1978) put it, under
this scenario, people try to get rid of excess supply (of money). They
do that by incrcasing purchascs of forcign goods and services, by
investing abroad, or by transfering shor-term funds abroad to acquire
forcign asscts. Thus, the deficit is viewed as a spill-over of the excess
supply of moncy; its composition is immatcrial. The MABP differs from
the standard Keyncsian modcel of BOP in that the laticr allows the moncta-
ry conscquences of BOP surpluses or dcficits to be absorbed (sterilized)
by thc monctary authority so that a surplus or dcficit can be treated
as a flow discquilibrium (Johnson, 1976). Under the contemporary theory
of MABP, surpluscs or deficits cannot be cxtinguishcd owing to the
fact that the demand for moncy is a stock and not a flow, and so the
‘variation of the supply of moncy rclative to the demand for it associated
with dcficit or surplus must work towards an cquilibrium between moncy
demand and moncy supply with a corresponding cqunlnbnum of thc BOP’
(Johnson, 1976).

The Critical Assumptions of MABP :

To scc that thc MABP represents the rcal world process, a few
assumptions arc rcquired to be made. First, the cconomy in question
must posscss a stablc demand for money function, the said demand being
a stable function of the growth of nominal income. Sccondly, there must
be perfect intemational capital mobility and perfect substitutibility among
forcign and domcstic bonds. A perfect international capital mobility
would imply that the interest rate on domestic bonds should be equal
to that available on forcign bonds in addition to the usual covered intcrest
parity. In view of this, economic agents should, in principle, be able
to allocatc their portfolio across the spectrum of domestic and foreign
bonds with the samc ratc of intercst and without any risk of dcfault
or without any fcar of bcing caught unawares in the midst of uncxpected
changes in cither the rules of financial markets or cross border cxchange -
ratc regimes. Finally, MABP also assumcs that purchasing power parily
(PPP) holds. PPP cmbodics the ‘law of onc price’, a proposition under
which intcmational arbitrage tends to equalize the money price of goods
in terms of cither currency. This corresponds to the global monctarist
view that national commodity markets are merely parts of a single unificd
world commodity market. In other words, prices are assumed to be per-
fectly flexible and, changes in nominal exchange rate would not,. therefo-
re, be reflected in the real exchange rate. There would also exist, in
tandem, a perfect flexibility in the price of labour. Full employment.
and output would thus prevail. Under a flexible cxchange rate regime,
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the above assumptions associatcd with the MABP under a fixed rate
system require to be slightly modificd. In this case, the uncovered parity
is assumed (o be.equal to the expected depreciation of domeslic currency,
where expected depreciation would correspond 10 the cxpected inflation
diffcrential such that it would be in tunc with the purchasing power
parity thcory.

The Applicability of the Assumptions

The actual practice (or as rcvealed by empirical cvidence), all of
the above conditions scldom hold good. Discussing the inapplicability
of the above-statcd conditions, Raghavan and Saggar (1989) hold the
vicw that where tariff and non-tariff barriers distort {ree trade and where
strict control is cxcrciscd on international capital movements by the govemn-
ment, it is difficult 1o accept that excess supply ©f morey can be drained
through imports and investments aborad till rcal cash balances get in
linc with desired stock of cash balances.! As regards -the condition of
full employment, they ‘argue that it can no longer be imposed even on
models for scveral OECD countrics, not to speak of developing countrics.
Frenkel and Johnson (1976), howevcr, take the vicw that the assumption
of full cmployment in the MABP can be defended on the grounds that
these modcls arc concerned with the longer run and that for this perspec-
tive, the assumption of full employment is morc appropriatc than the
assumption of general mass uncmployment for the actual World economy
since the end of Second World War. Morcover the MABP lays cmphasis
on the direct relationship between the money market and BOP rather
than the implied changes in goods and/or financial markets, and as such
offers, technically speaking, very few instruments for devising appropriac
adjustment policics. Despite the criticisms . that the MABP approach has
attracted to datc, it has cnjoyed a fairly high degree of attention. A
number of writcrs have tested the empirical validity of the approach,
on the ground that the restrictive conditions that characlerisc it arc not
such as to totally invalidate thc obtained results.2 The empirical verifica-
tion of the MABP is usually bascd upon the well known standard rescrve
flow cquation (discusscd in detail in the following text). Either this cqua-
lion, or onc of its variants, has invariably been used in different studics,
c.g, the oncs prepared by Bean (1976), Zccher (1976), Agvehli and
Khan (1977), Akhtar ct. al (1977), Pumnam and Wilford (1977), cic. The
empirical models of MABP assume exogencity of domestic variables
such as outpul, priccs, moncy multiplicr, rat¢ of intcrest and domestic
credit with respect to reserve flows. This is donc because the MABP
focuses essentially on the dircet relationship between the moncy market
and the BOP. If for instance, rescrve flows causc domestic varnables
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or the monctary authority succeeds in sterilising the international compo-
nent of the high powered stock, then the estimators associated with the
standard reserve flow cquation will tum out to be biased, the intempreta-
tion of the reserve flow cquation differs from the usual sense in which

MABP is required to couch.

The Contributions on India

The presence or otherwise of sterilisation has been a vexed issue
in the context of the Indian cconomy as well. There arc a numbcer of
studics that have attempted to verily the tenets of MABP specifically
in the context of India. Mention may be made here of studics by Sundara-
jan (1986), Bhatia (1980), Sohrab-Uddin (1985), Kannan (1989) and Ragha-
van and Saggar (1989). While Bhatia cstimates the reserve flow cquation,
he does not seck to address the sterilisation aspect. In Sohrab-Uddin,
however, there is an attempt to cxplore the sterilisation aspect, but the
cvidence is at hest inconclusive. Sundararajan who operationalises and
simulates a monctlary model of trade and inflation in India, argucs that
in the short run cven a small reduction in credit expansion can produce
an improvement in the BOP similar in magnitude to that of a 10.0 percent
devaluation. Howcver, he avers that the initial improvement in the trade
balance owing to tight credit policy is purcly temporary, and the trade
balance actually dctcriorates in the medium term. This, hc belicves, is
owing to the ncgative liquidity cffects of tight credit policics.

-Morc scrious attempts were made by Kannan and Raghavan and
, Saggar in the late cightics with a data spanning a range from early
sixtics through the carly cightics. Kannan finds that the MABP is a
valid representation of the real world process in the context of India
but hc also belicves that the monctary authority succeeds in sterilizing
- the intemational component of the high powcred money. This, however,
is technically not a tcnable position. For, if the monectary authority suc-
cceds in sierilising the monetary conscquences of the flow of reserves,
the standard rescrve flow equation provides biascd result which is, in
principle, difficult to interpret. Raghavan and Saggar, one the other hand,
state that the applicability of MABP in the context of India is inconclu-
sive. Their results are based upon a two-SLS estimation of the standard
reserve flow and sterilisation cquations. ‘'While a two-SLS estimate of
their sterilisation cquation rejects the null, the tests of causality are marred
by a technical difficulty since the variables cmployed in causality testing
have not been checked for stationarity. In both Kannan and Raghavan
and Saggar, the evidence of causality is bascd upon a bivariate test which
fails to take acgount of the presence of other potentiality important varia-
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bles included in the overall system, an issuc which was most succinily
documented by Skoog (1976). In view of the limitations of the eadier
studics on MABP in respect of India, as described above, this paper
aticmpts to verify the validity of the tenets of MABP in a more rigourous
manner. We not only cstimate the standard reserve flow cquation but
also check the empirical validity of the cxogencity assumption which
is crucial for the comect interpretation of the reserve flow cquation,

The Conventional Approach to Testing the MABP :

The conventional approach to MABP is based on the theory of
moncy market cquilibrium, In the balance sheet of the monctary authority,
the high powcred stock of moncy (H) is defined as follows :
H=R + (OAOL) =R + D (1

where, D = stock of domestic credit made available by the monctary
authority, R is the net stock of the intemational rescrves held by the
Central Bank and OA and OL arc other asscts and other liabilitics, respec-
tively. Now if Ms is the stock supply of domestic money, the multiplier
modcl gives
Ms = k*H
where k is thc moncy multiplicr. Equivalently

Ms = k (R+D)

if one assumes a stable demand function for moncy one has Md
= (pyr) €, >0 O, > 6 <o

where the Gy denote elasticities: p = price level ;y = domestic
real income; and r = domestic interest rate. Upon linearising the demand
function for money one can .write,

In Md = Inc + @ylnp + Olny + Oylnr )

The money market equilibrium for supply and demand for moncy
is given by Ms = Md, hence upon substitution,

Ik + In R+D) = InC + ©, Inp + O, Inr + ©, Iny 3)



280 RESERVE BANK OF INDIA OCCASIONAL PAPERS

Diffcrentiating and transposing provides :
dR / (R+D) = ©dinp + Oydiny + O dInr - dink - dD / (R+D) )
Or, approximating the differential operator by the discrete operator :

AR / (R+D) = @,Alnp + ©Alny + @Alnr - Alnk - AD/R+D) (5)

The above equation marks the conventional framework employed
for testing the MABP. It is transformed into an empirically estimable
model by appending a constant and an error term with usual propertics.
Accordingly, the empirical model appears as follows :

AR/(R+D) = Po + B1 Alnp + B2 Alny + B3 Alnr + B4 Alnk 6)
+ B5 AD/R+D) + |

The relevance of MABP is examined with reference to the following
standard theoretical values associated with the MABP.

Bo = 0; Pt = 1; Ba>o; B3<o; P4 = -1; BS = -L. )

The values and the signs of the partials as mentioned in the equation
above could be explained on the basis of standard Keyncsian mechanism
relating to the change in domestic credit in an economy. For instance,
an arbitrary increase in the domestic component of high powered money
stock would enlarge broad liquidity through money multiplier which,
in turn, will not only shore up the equilibium real income but also
lower the rate of interest. While the rise in real income will lead to
deterioration in the current account, the capital account too would worsen
owing to the ensuing lower rate of interest. Overall, therefore, the BOP
deteriorates. In such a scenario of the initial increase in the monetary
base being partly offset by reserve outflows, there would yet remain
in the ultimate a net positive change in money supply. The partials associa-
ted with real output and the rate of interest in keeping with the above
are negative and positive, respectively. Those associated with price and
money multiplier are identically minus unity owing to the exact invesrse
relationship of these with respect to reserve flows. The assumption of
unitary elasticity with respect to price variable implies absence of money
illusion as also long run neutrality as postulated by the quantity theory.
It also ensures that the theory’s equiproportionality postulate will be satis-
fied, that is, the price level will vary in exaclly the same proportion
as the money supply. In view of these analytical strands, the restrictions
as mentioncd in regard to expression 7 can be taken as a composite
null hypothesis that the MABP is a valid description of the real world
processes.
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The money supply equation Ms = k * H is termed in the literature
as thc monetary base identity and cquation 6 as the standard reserve
flow equation. The coefficient associated with (AD/H) is referred to as
the offsct coefficient and is expected to show the degree to which changes
in thc domestic component of the monetary base are neurtalised by the
changes in the inlemational component of the high powered money. If
the MABP is a valid representation of the real world process then the
offset cocfficient should take a value of about minus one. This is because
thc MABP theory suggests that under fixed exchange rates the domestic
monetary policy is complelely neutralised by the BOP.

Even though equation 6 is aptly called as the standard rescerve flow
equation, it is esscntially a reduced form structure employed for testing
thc cmpirical validity of the MABP.

Problems with the Conventional approach :

There are some problems with the use of the conventional approach.
As argued by Pctoussis (1985), the conventional approach essentially
imposes long run assumptions on the short run setting. In its original
formulation the theory of MABP indeed incorporates a long run perspec-
tive and has a crucial assumption that monetary inflows or outflows
associated with surpluses or deficits are not sterilised - or cannot be,
within the period relevant to policy analysis (Johnson, 1976). One justifica-
tion for this assumption is that the effect of sterilisation operations would
be to crcate international interest rate differentials that would encourage
capital flows and thus undermine the sterilisation policy. Yet another
important problem, perhaps, the most controversial in so far as empirical
verification of the MABP is concemned, relates to the validity or otherwise
of the inhcrent exogeneity assumption. While the endogeneity of variables
such as domestic output, prices and the rate of interest can be demonstra-
ted based upon the usnal macrogconomic analysis, that of domestic credit
could occur if, and only if the monectary authority succeeds in sterilising
the international component of the high powered money. In the event,
the exogeneity assumption is invalidated. As such, the estimators associa-
ted with the standard reserve flow equation could turn out to be incon-
sistent (Argy and Kour, 1974 and Geweke, 1978).

The Analytics of the Exogeneity Test

The verification of the exogeneity® assumption is the edifice, the
critical onc at that, upon which the reserve flow equation is built. For
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this purpose, a rigorous econometric method may need to be employed.
Gewcke (1970) has suggested an appropriate systems exogencity test.
This is truly a systems test of exogeneity that does not suffer from
specification errors. It is, in other words, a multivariate test that takes
care to include potentially important variables that dynamically interact
within the overall system. This is what has bcen employed here. Fol-
lowing Geweke (1970) a complete dynamic simultancous system
(CDSEM) [the conceptual framework for a CDSEM was first proposed
by Koopmans (1959)] has been worked out as follows:

R L)y, + Z (L)x; = ¢ (8)
(g*p @D (k1) (E*D

where

E (et) = 0, Vt

cov (ep x, ) =0 Vit Vs20
cov (e ) =0 VI Vs20

R (L) and Z (L) are matrices of polynomials of infinite order in
non-negative powers of the lag operator L. A CDSEM is a notionally
sufficient description of the dynamic interrelationships between k exoge-
nous variables x; and g endogenous variables y, Therefore, if x; is regres-
sed as an infinite order autoregressive distributed lag on itself and
y: ViZ;

X, = ;‘J Ps x, . + i‘: TS ys + € ®

one compiles a "CDSEM with exogenous x, and endogenous y,, and
no other variables, if and only if Ts = O, V s > O "(Dent and Geweke,
1979). In this framework implementing the test of exogencity becomes
an empirical proposition. This possibility is owing to the fact that sincc
current and past values of x; alone are inputs while y, is output, only
past and current values of x, influence y, in the CDSEM. Owing to
the above interpretation, as x, is determined outside of the CDSEM,
a correct specification of the determination of x, will not include any
values of y,. Therefore, the proper test of exogeneity is the test of hypothe-
sis that the coefficients on the lagged endogenous variables are jointly
zero (Johannes, 1981). Such a test can, in principle, be constructed by
setting up the restricted and unrestricted systems and invoking the Likeli-
hood Ratio (LR) test of the following kind :
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LR =T In (| Q0 {/| @) (10)

where QO and €2 are the estimated contemporaneous covariance matrices
of the restricted and unresiricted systems, respectively (Harvey, 1981).
The LR statistic is distributed as a central chi-square with degrees of
frecdom equal to the number of restrictions. The veclor process as expres-
sed in cquation 9 ‘represents a system of stacked or Zellner’s sccmingly
unrclated regressions. Since each regression has the same set of regres-
sors, the said process reduces to OLS.’ (Johanncs; 1981). In fact the
OLS cstimation of such a system of equations is equivalent to full informa-
tion maximum likelihood estimation [which implics as if the ‘cstimation
procedure ariscs as the solution to the application of the maximum-
likelihood concept to the cnlire simultancous equation system’ (Pindyck
and Rubinficld, 1985).] with a small crror of approximation. Accordingly
the chi-square tcst discussed above is asymplotically cfficient as per stan-
dard thcory.

The Empirical Verification of the MABP :

Using the data for the period 1970-71 through 1991-92 we have
- estimated the standard rescrve flow equation and the restricied and the
unrcstricted systems for conducting the test of exogenceity. The data used
arc given at the end of the paper in Table 1. The obtained empirical
results are successively reported below.

The Estimated Standard Reserve Flow Equation

Dep Var cons GDP Price Mult DC

R flow 01866  -0.1479  -0.1669 -12971  -1.1292
(14.984)  (-1.315)  (-1.676) (-12.199) (-16.675)

.R-SQ = 0955 RBAR-SQ = 0944 DW = 233
Note: The figures reported in the brackets are respeclive t - statistics.

R flow = Rescrve flow varable as defined in cq. 6.
GDP = Gross Domestic Product (const. prices, 1980/81)
Price = GDP dcflator (basc 1980/81 = 100)

DC = Domestic Credit

Mult = Multiplicr

All the included variables in the rceported cquation arc transformed in
accordance with that suggested in cquation 6.
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The results show that there is evidence of exogencity as may be-
seen from the available value of the Likelihood Ratio statistic. The small
valuec of the chi-square statistic (of the order of only 4.78 is not signifi-
canl at a rcasonable level) rejects the alternative hypothesis and instead
lends support to the null. In view of this, one could surmisc that none
of the included variables in domestic sector are in fact caused by flows
over the extcrnal account. Besides, the empirically estimated standard
reserve flow equation shows that the value of the offset coefficient is
in conformity with that indicated by the prior as also highly significant.
We may, therefore, conclude that MABP could be considered as a valid
representation of the rcal world process in the context of Indian economy.
In other words, the monctary character of the BOP disequilibria is in
cvidence. As far as other cocfficients arc concemed, those associatcd
with price and output, although unexpected in signs, arc insignificant.
These can at best be taken as zero. The sign and value of the cocfficient
rcgarding thc moncy mulliplier is in lmc with that suggested by the
prior. The constant, however, is positive and significant (although small
_in valuc) which shows that the variations in reserves arc not fully captu-
red by contcmporancous variations in the considered variables in the
domestic sector. This could probably be duc to the time lag that the
intcraction betwecn domestic credit and reserves takes.

Conclusions

The evidence obtained implics that as variables in domestic sector
such as output, prices, moncy multiplicr and domcstic credit are not
caused by flows over the extemal account, there is no evidence to show
that the monctary authority could fully succeed in sterilising the internatio-
nal component of the high powered money. This could probably be explai-
ncd by a number of factors such as the ceilings that exist in respect
of the variable cash reserve ratios, absence of an effective market for
gilt edged sccurities and the expansionary fiscal stance of the Govemment
most of the times. In the Indian context, the issue takes a complex
character since reconciliation of extemal as well as internal balance is
akin to the well known ‘assignment problem’. This problem arises owing
to the assignment of different responsibilitics to different agencies. For

~cxample, the Central Bank, as a monetary policy maker, is concemed
chicfly with exiemal balance while the Govemnment controlling fiscal
policy has the responsibility of developing activitics and improving the
situation. Unless there is coordination between the monetary authority
and the fiscal agency, an optimum mix of policies may be difficult to
achieve. Under such circumstances even if the Central Bank desires to
sterilisc the monctary consequences of the flow of reserves over the
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external account, it may not completely succeed in doing so owing to
the fiscal stance that the Government takes. Throwing light on this very
important issue, Stanley Fischer states ‘Central bankers know that fiscal
deficits are the ultimate source of macroeconomic instability and inflation,
while finance ministers are more inclined to attribute their macroecono-
mic problems to inadequate monetary policy’.4

Notes_:

e

This view of Raghavan and Saggar (1989) was stated in connection with the Indian
cconomy. If this were cormrect, no country would ever logically face a BOP

“Crisis.

See for example, the empirical tests attempted by Aghevii and Khan (1977).
"... exogeneity is a property of a functioning systern or a proposed model that
refers to the order in which the realisations of certain variables are determined.
In the special case of the complete dynamic simultancous equations model, the
notion is equivalent to the dynamic ordering implicit ini the usual dichotomy of
variables into endogenous and exogenous variables. In this system there is a undirec-
tional Weiner-Granger causal ordering from the exogenous to the endogenous varia-
bles; refutation of such as ordering is therefore of interest." (Geweke, J. in
“Casuality, Exogeneity and Inference"”, paper presented at the Fourth World
Congress of the Econometric Society, 1980).

Lecture delivered at the Reserve Bank of India, February 19, 1990 titled ‘The
Economics of the Government Budget Constraint’.
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The Monetary Approach to Balance of Payments
A Viewpoint

YR GDP RM M3 FRX PRC NDA
1970 904.26 48.2200 110.190 530000 439 4292
1971 913.39 53.8100 126.920 6.08000 463 41.73
1972 910.48 60.3300 150.130 5.69000 510 54.64
1973 951.92 72.7300 176.240 6.61000 598  66.12
1974 962.97 76.0400 195.500 3.69000 69.6 7235
1975 1049.68 78.0700 224.800 9.24000 678  68.83
1976 1062.80 97.9800 277810 25.99000 720 71.99
1977 1142.19 109.4100 329.060 45.32000 765  64.09
1978 1205.04 140.8300 401.120 54.31000 779  86.58
1979 1142.36 165.7300 472260 53.88000 89.7 111.85
1980 1224.27 194.5300 557.140 47.75000 1000 146.78
1981 1298.89 209.9800 627.520 27.06000 1102 18292
1982 1339.15 231.1000 731.840 17.29000 119.2 21381
1983 1448.65 289.9300 865.250 16.24000 1282 273.69
1984 1504.69 352.1600 1029.330 2899000 1386 323.17
1985 1566.00 381.6500 1193.940 37.41000 1491 34423
1986 1627.11 448.0800 1416320 46.21000 1592 401.87
1987 1700.41 534.8900 1642.750 54.16000 1731 480.73
1988 1877.25 629.5800 1934.930 62.01000 1874 567.57
1989 1993.29 775.9100 2309.500 60.68000 2002 71523
1990 2104.77 877.7900 2658.280 79.83000 2245 79796
1991 2157.39 9949101 3150930 188.38000 2469 806.53
YR = YEAR
GDP = GROSS DOMESTIC PRODUCT
RM = RESERVE MONEY (Rs. billions)
M3 = BROAD MONEY (Rs. billions)
FRX = FOREX ASSETS OF THE R.BI (Rs. billions)
NDA = NET DOMESTIC ASSETS OF THE RB.I (Rs. billions)
PRC = GDP DEFLATOR
Note :

* GDP at 198081 prices.
* GDP deflator with 1980/81=100,
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When a person of such eminence as Bimal Jalan edits a book on
the Indian Economy, the destinies of which were 10 no small extent
influenced by him as the Chief Economic Adviser to the Government
of India, and Chairman of the Economic Advisory Council, onc has
to take due notc of it simply because it should have extraordinary
insights into the bchavioural relationships among the diffcrent critical
economic variables. One should grant that this is the Jeast of expectations
of any rational individual. Jalan has attempted to give a very varied
fare. Thus, diverse aspects, such as poverty, industrial and agricultural
policies, financial reforms, public debt and fiscal issues, balance of
payments, encrgy policy, population, unemployment, and the political
cconomy of devclopment, have been touched upon by different experts,
giving' atiention to the past situation and to the most important current
issucs, and in a limitcd way to the policy options for the future. Jalan
did not reconcile the viewpoints of authors and rightly so, in the view
of this reviewer. His own preference would be for an open-cnded, eclectic
and pragmatic discussion on economic policy questions, since economic
adjustment since 1991-92 required a shift away from the incfficiencics
associatcd with centralized planning and burcaucracy. ‘Idcological certain-
ty’, as the devclopment experiences of Latin Amcrica have shown, can
lead to cconomic disasters. Jalan has left an impression that the crisis
at the beginning of the ‘nineties is cssentially a reflection of the inadcqua-
tc correclive actions to the emerging cconomic contradictions and malaise
which were not noticed by many an economist, and the multilateral institu-
tions, fascinated as thcy were by what Jalan has termed ‘the superficial
asscssments’ of India’s economic pcrformance.

In this review, we will not present an account of what cach one
of the papers has stated. This has alrcady been done, competently by
Jalan himsclf in his introduction. This reviewer would thercfore cvaluate
“critically only thosc points that cmerge as the basic message of the papers.
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Bipan Chandra’s historical account of the colonial legacy sets the
tone for the book. The central point here is that the activist role for
the State in industrial and agricultural development was postulated in

~ the last quarter of the 19th Century and in the first half of the present
Century by economic thinkers as well as political leaders, influenced
as they are by the political and ideological character of the nationalist
movement. While this is undoubtedly true, the question remains as to
whether there could be different strategies of development even within
a State-dominated framework. It is here the different hues of economic
thinking that prevailed before India’s Independence in 1947 give some
clucs to our understanding of the colonial legacy. One wishes that there
had been some discussion of the views of Gopal Krishna Gokhale, M.N.
Roy and Mahatma Gandhi on the role of the State and of the kind
of public expenditures that should be incurred by the State as also on
such matters as, mechanization, industrial structure, and employment crea-
tion in some detail. :

Dandekar’s essay brings out in one sweep, as it were, the economic -
progress made in the forty and odd years after Independence. But it
docs not give any idca of the author’'s own view of the approaches
that need to be pursued in future. Rakesh Mohan’s essay is again useful
for gaining historical insights. His argument that MRTP, FERA, reserva-
tion. and concessional policies in regard to small scale industries and
Industrial Disputes Act had all led to a slowdown of industrial growth
in the ‘sixtics and ‘scventies after having got a ‘sound’ industrial base
in the Second and Third Plan periods, is an imporiant one, but its power.
would have enhanced had there been some empirical testing of the
implied hypotheses. - ' . '

C.H. Hanumantha Rao’s perceptive piece ‘underscores the need for
increasing public investment in economic infrastructure in terms of irriga-
tion, research and exicnsion, and in social development (rural health and
education) as a key to realisation of the potential for private investment
in agriculture which in its turn would depend critically on the viability
of the formal credit institutions. But it appears that most of the issues
concerning rural credit delivery cannot be resolved without a strong budge-
tary support, and without the services of a committed bank personnel
- the two conditions which arc not easily available in the forescable
fure. C. Rangarajan and Narendra Jadhav note that the intcrmal and
extenal constraints to attainment of viability of banks and term lending
institutions would nced to be relaxed in a phased manner, and that subsidi-
zation beyond a point cannot be done without Government (budget) sup-
port. Both these are important issues that need to be pursued under the
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programme of financial sector reforms along with a supervisory system
that requires to be strengthened. Undoubtedly, this would imply some
additional budget allocations which need to be accommodated by rationali-
sing public expenditures and by raising revenues.

Jalan’s paper on balance of payments (BoP) situation in 1956 to
1991 is remarkable for its clarity and forthrightness of views. Aficr prescn-
ting the developments in BoP, Jalan argues that in the present circumstan-
ces, import liberalisation for the domestic market would not be a feasible
strategy simply because it will tend to raise the import ratio. Linked
with this is Jalan’s advocacy for promotion of exports through supportive
fiscal and exchange rate policies as also by ‘gencraliscd’ policics that
improve economic efficiency and ‘special’ policies that provide preferenti-
al support. Once exports pick up, Jalan would argue, import liberalization
for the domestic market could follow - a sequencing that makes eminent
sense, considering the fact that a number of export success stories (Japan
and Korea, for example) -have followed this route. Jalan’s suggestions
for a rough rule for principal debt servicing (not to exceed 20 per cent
of ‘nommal’ foreign exchange reserves) and for providing forcign invest-
ment flows linked to production rather than forcign financial investments
in shares and stocks in Indian capital markets, are useful and worthy
of pursuit. It should be possible, in fact, to establish through some good
economeltric exercise (such as probit analysis), the debt servicing rule.

Raja J. Chelliah’s piece on the growth of Indian public debt is
already well known in academic circles in India. The scenario building
made on the assumption that primary deficit to GDP ratio is kept at
1 per cent, shows that total internal debt to GDP has to be brought
down from 50 per cent in 1990-91-to 44 per cent in 2000. A larger
‘order of decline is needed in total debt to GDP ratio - 8 percentage
points-on the same assumptions. Chelliah’s proposals to bring down the
primary deficit through controlling the growth of Government’s consump-
tion expenditures and subsidies are in the spirit of the times in which
we live, but we need to ensure that drastic cuts in this area do not
lead to cutbacks in economic activity, in view of the complementarity
of public and private expenditures, and erosion in the welfare of the
sections of people indentifiable as economically vulnerable. Chelliah’s
arguments for treating RBI as a public enterprise are interesting but need
to be closely examined in the light of the on-going literature of policy
credibility and Central bank autonomy.

In the paper of Sudipto Mundle and Govinda Rao, the precariousness
of the States’ finances is sought to be corrected by a number of measures,
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including freeze on cmployment by the State sector, sharp improvement
in uscr charges, and introduction of value-added sales tax. These ideas
are not politically feasible for the present, though one could legitimatcly
argue for making a movement in these directions.

The points made by Jyoti Parikh and Kirit Parikh about appropriate
pricing of encrgy and provision of financial incentives for conservation
of oil products should be implemented in all scriousness. Pravin Visaria’s
suggestions for modemizing the management of the Indian family plan-
ning programme, and effecting a system of ‘incentives and disincentives’
would go a long way to moderate, and, with a bit of luck, lowcr growth
ratc in population. T. S. Papola, pointing out the falling employment
clasticitics in recent ycars, has suggested the nced for promoting tiny,
non-houschold scctor development for creating employment and for correc-
ting the factor price relativitics now distorted against labour use in the
modcm small scalc scctor, for improving thc employment situation, This
will, however, imply a sharp sustained growth in the economy as a
whole, and in the industrial scctor in particular realised with the help
of a productivily incrcasc that will, of necessity, hclp improve the
cmployment clasticitics 10 an aggregate of ncar about 0.5.

The last two articles by Pranab Bardhan and Kaushik Basu raise
intcllcctually absorbing issucs. One cannot but admit with Bardhan that
the present developments in terms of economic liberalization cannot get
political legitimacy on a durable basis unless the clite joins hands with
other pressure and social groups for securing some minimal social sccu-
rity nct. Basu’s suggestion for a legal framework to make the markets
work cfficicnily should be taken seriously and implemented without a
let-up. Deregulation, after all, cannot be a frce for all. Markcts work
best under a well managed re-regulatory set up, and a legal sysicm that
dispenses justice quickly and fairly.

When one looks back at the end of the joumey through the pages
of the book, one is bound to feel somewhat over-powered by the thought
that the challenges are far 100 many and have to be quickly faced, almost
all of them, in a simultancous fashion, making sure that the expected
transmission channels of policy action work effectively. This is where
problems galore. Past data emanating from the controlled regime may
not exactly help to determine the behavioural relationships. The analytical
transmission mechanisms for the period of transition have to be evolved
for different scctors of activity and have to be ultimately integrated to
obtain an overall view of the way the system would function. This is
not casy. A good tcam cffort is needed to present such an outcome.
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Yet it must be conceded that we cannot wait for this to happen. In
the meanwhile Jalan, through this book, has done the good deed of
injecting the idea that policy actions have to be based on facts, and
judgemental analysis of the interrclationships. This can be a good basis
for further work in the area of policy modelling for transitional situations.

A. Vasudevan*

* Adviser, Department of Economic Analysis & Policy.
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Fiscal Policy for the National Capital Region by
Mahesh C. Purohit, C. Sai Kumar, Gopinath Pradhan and O.P.
Bohra, (National Institute of Public Finance and Policy, Vikas
Publishing House Pvt. Ltd., New Delhi, 1992 pp. 169)

The role of fiscal policy as an engine of economic growth is well
recognised in the literature of public economics. The above study underta-
ken by the researchers of the National Institute of Public Finance and
Policy (NIPFP) under the sponsorship of the National Capital Region
Planning Board (NCRPB) is_an impirical vexiﬁ/cation of the existing theo-
ry that taxation, as a fiscal measure, influences industrial concentration
and dispersal of trading activities in a region. The findings of the study
would, therefore, help to formulate a suitable fiscal policy in gencral
and a unified tax structure in particular, for the balanced economic growth
of the proposed National Capital Region (NCR), which comprises the
Union Territory of Delhi as its core and the contiguous parts of three
neighbouring States of Haryana, Uttar Pradesh and Rajasthan.

The study started off with the assumption that in a distorted tax
regime, on a priori reasoning, the region with low tax base would attract
industrial concentration and also flow of trading activities towards it.
This reasoning assumes much relevance in the context of the NCR where
the tax rates of the constituent States are relatively high as compared
to Delhi, which being a Union Territory, enjoys a comparatively low
tax base.’ Given the heterogeneity in tax structure, a harmonisation of
the existing tax structure is considered to be inevitable for a balanced
growth of the entire NCR, which would necessitate an upward or down-
ward adjustment in the existing tax rates of Delhi as well as the consti-
tuent States. This would, however, strongly be opposed to, both by the
States and the Union Territory of Delhi on revenue eaming ground. In
the circumstances, an altemnative and feasible solution is the formulation
of an optimal tax-mix for the NCR, which would call for an indepth
examination of the existing tax structure, concessions, industrial structure
and the level of trading activities in each of the constituent of the NCR.

As a first step, the study, thercfore exhaustively examined the cntire
gamut of the existing tax structure of the various constituents (Statcs
and Union Territory of Delhi) of the NCR with special reference to
sales tax, motor vehicles tax, passengers and goods tax, clectricity duty,
local taxes, such as octroi and property tax levied by ‘sub-national
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governments’. The areas of intense probe, among other things, were struc-
turc and rates of tax across the region, mode of collection and level
and extent of tax concessions provided by each State to attract industries.

The detailed probe into the existing tax structure of the NCR
revealed wide variation in the rates of tax as well as tax concessions
among the constituent States and also between the States and the Union
Territory of Delhi. The general observation on sales tax is that, excepting
Delhi, other NCR States follow the ‘first-point’ tax collection whereas
in Delhi it is mostly the ‘last-point’ the latter is, however, more succepti-
ble to tax evasion. Likewise, the tax incentives provided for attracting
industries in the States, vary from meagre to liberal concessions. Thus,
the variations in tax rates as well as concessions, by and large, have
contributed to the significant differences in the effective tax rates among
the constituent States of the NCR. In comparison, except in respect of
property tax, Delhi enjoys an edge over other States in the matter of
sales tax, motor vehicle tax, passenger and goods tax, electricity duty
and octroi (or entry tax), resulting in a lower effective tax base in the
former as compared to other NCR States.

In the above context, the study made an attempt to empirically verify
that given the size of infrastructure how far effective tax differential
can influence the decisions in the location of firms and diversion of
trading activities. '

- For measuring industrial concentration, the researchers have made
use of the conventional tool viz., location quotient which they have estima-
ted for each district in the NCR on the basis of output, employment
and capital employed. The results have shown that concentration of
industries vary from State to State as they are largely influenced by
the availability of raw materials, transportation facilites, political and cultu-
ral barriers and availability of requisite resources. However, by and large,
the region as a whole, has a larger concentration of industries like food
and beverages, textiles and foot-wear, non-metallic minerals and base
metals, with Delhi having fairly larger representation of almost all these
industries as revealed by the level of significance of location quoticnt.

The inter-districts variation in industrial concentration and the supe-
rior status enjoyed by Delhi prompted the rescarchers to further test
the influence of various locational factors in industrial concentration in
an area. These locational factors are broadly divided into demand side,
such as market conditions and tax incentives on finished goods and sup-
ply sidc factors like production costs (costs of raw materials, fucl and
energy, wages, transportation) and taxes on inputs. The exercise was
attempted through regression applying Ordinary Least Squares (OLS)
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method. In the model, location quotient was taken as dependent variable,
while input cost, wage cost, effective tax rale and availability of electri-
city were considered as independent variables. The model has been
applied to six districts giving due representation to each constituent of
the NCR. The broad indication of the regression results was significance
influence of sales tax rates on the location of industries, as the coefficient
was found to be positive and highly significant in almost all NCR States.
Admittedly, the variables like infrastructure, input costs, wage cost and
power were also found to be significant.

Having seen the extent of the industrial concentration in the NCR
and the factors influencing thercon, the study has then taken a recourse
to test the causality between the effective tax rates and diversion of
trading activities to a region. Studics have already proved that in a situa-
tion of differential tax bases, trading activitics get diverted to those arcas
where the cffective tax rates were comparatively low. This assumption
holds relevant even in the case of NCR, as the findings unfold the fact
that approximately three-fourth of the wholesale trade in the NCR is
conducted in Delhi alone, and over the period it has become the ‘entrepot’
for North India for a number of commodities. The advantages of Dclhi
in attaining this position are the special privileges enjoyed by Delhi being
the capital city.

The study, as customary, concludes with certain policy prescriptions
for the NCR, having confirmed the influence of taxation on industrial
concentration and dispersal of trading and commercial activities in a
region. These are based on the premises of the major findings that among
commodity taxes, sales tax and octroi duties are largely responsible for
variations in the cost of production for the industry and are creating
incfficiencics through an undesirable diversion of trade in a region. For
an integrated development of the NCR, the study has suggested structural
reforms in the existing taxes, modification in the incentives, introduction
of new taxes and strengthening of infrastructure. As structural reform,
the study recommended mainly for adopting a unified system of first-
point sales tax for the entire NCR, hike in the existing sales tax rates
in Delhi to the levels prevailing in the neighbouring States to remove
the cxisting distortions, uniform tax incentives to be provided by all
the constitutuent Statcs and replacement of octroi dutics with uniform
entry tax. Besides these tax reforms, which would act as ‘push factors’
to divert industry to the ncighbouring districts, the study also stressed
the need for the creation of necessary infrastructure facilities in the NCR
districts which would perform as ‘pull factors’ to attract industrics and,
therefore, would be complementary to the proposed fiscal measures to
achicve an integrated and balanced growth of the region.
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The basic message of the study is that, in a distorted system of
commodity taxation, industrial as well as commercial activitics would
tend to conjuncture to thosc arcas where the cffcctive tax is relatively
low which would ultimately lcad to imbalance in the rcgional economic
growth, The study, therefore, places emphasis on the need for harmoniza-
tion of taxcs for achicving balanced growth of the proposed NCR. This
Issue has, however, wide macro-cconomic implications. Though studics
have argued the welfare implication of cross-border tax differential from
the point of consumers (Gregory A. Tendcel, Journal of Public Economics,
December 1992), the current thinking is largely in favour of tax harmoniza-
tion cspecially in the western world as it is more Parcto-optimal (Michacl
Keen, the Institute for Fiscal Studics, August 1986). In the Indian context,
hammonization implics a convergence towards @ morce uniform cffective
tax burden on commoditics or on factors of production across the States.
As a long-tcrm strategy, it should form thc major plank in the develop-
ment strategy for a balanced regional growth and for efficient and cquita-
blc federal resources transfers. As far as Indian federal finances are concer-
ned, both ‘vertical’ and ‘horizontal® fiscal imbalances are quite conspi-
cuous. While the vertical imbalance is incvitably inherent, in a sysicm
where the Central Govermment rules the roost in fiscal operations, the
horizontal imbalance is tricd to be solved through rcsource sharing by
the Centre. Though various alternative measurcs arc available for conside-
ration by successive Finance Commissions for sharing rcsources among
the federal units, such as through the divisions of tax powers, tax-base
sharing, tax-procecds sharing and inter-govemmental grants (Chelliah et
al, Economic and Political Weekly November 21, 1992), cach one has
its own limitation, arising largely out of differences in resource potential
of the States. The long term taxation policy should, therefore, be one
which would allow cach State to attain the optimum level of resources
within the existing potential through a uniform system of commodity
taxation. Thereafier, the gap in resources needs to be filled through resour-
ce sharing by the Centre. It is against this backdrop, tax harmonization
proposed by the study under review for the NCR merits consideration.
Moreover, harmonisation of taxes should form the basic objective in
the future formulation of fiscal policy at macro level. Results from similar
studies for other regions in the country would provxdc the necessary
pohcy inputs.

S.M. Pillai*

* Research Officer, Deéanment of Economic Analysis and Policy
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