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A MONETARY POLICY MODEL FOR INDIA

by

GeS. Gupta
Indian Institute of Management
Ahmedabad, India

ABSTRACT

Baéed on a sample of 20 anpual observations (1948-49 through
1967—68), a policy-oriented econometric model for the Indian economy
with an emphasis on the monetary sactor has been formulatod, estimated,
and analysed. Besidées national income and its components, the demand,
supnly, and equilibrium condition of ecch of the six kinds of financial
assets_(qq;:qnpy, bank reserves, government bonds, demand deposits,
time deposits, and private non-bank 1iabilities with banks) were con—
sidered. Every effort was made to introduce as many policy variables
in as many equations as pesimissible both on theoretical and on
statistical grounds. The primary objective was to quantitatively
evaluate the direct and indirsct impacts of various policy variables on
the model's endogenous variables. The model should be of help in
understanding the portfolio management by the different sectors of

the economy.
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A_MOMET;1iY POLICY MODEL FOR_Ii:DI4#

by :
G.S. Gupta
Indlan Institute of Manage ment
Ahmedabad, India

INTRODUCT IOKN

, Monetary policy is prosumed to influence the ultimate target veria-
bles {national income, price luvel, employment, balance of payments, eic.
only indirectly through its effecis on the financlial variables (quantity
_of money, bank deposits, bank.cr: -dit, 'interest rates,.etc.); known also
a$ intermediate target variables, TheTefore, for a monetary policy to
‘be of any significance with respect to the nation's high level gosals,
the presence of a dual cavsal link is imperative. There should exist

a link between monetary policy instruments (Bank rate, open market
operatlonf, variable reserve requirements, selective credit cant;ols,
etc.) and the abovz mzntioned finéncial variables; and the 1att r.set

of wvariableés, or at least gne of these, in turn, should exercis: same
signiflcant influence on the ultimate target variables. There is an
unanimous opinion among. the economists about the existence of the first
link, though not of course about its quantitative estimate, However,
the present day ecoromists are not 50 ‘suxre about the nature “of tho
second 11nk .

A falrly large number of studies for developed countrieq like
the United States of America, Canada, and the United Kingdom have been
undertaken to study the above two causal links and also to quantify..
the direct and indirect eff:cts ,of monatary policy instruments on the
economy's endogenous variables,” However, to date, at leas st to the
author's knowledge, no systemetic attempt has been mad: to specify
a monetary policy model’ for India, which could mroduce some uscful

- o - . e - —

» Thls paper is based on an econometric monel devolopev by tha author
in his doctoral dlssertatlon submitted to the Johrs Hopkins Unlvuxsity
in 1970. Thé author is highly indebted to Professors Carl F. PL:lst
and Jurg Nishans, under whose supervision the dissertation wxa
completed, and is grgzteful to an anonymous referze for some usaful
comments. How.ver, he alone is rasponsible for errors and omissions,
if any.

1 To name only a few, the following should be mentioned. U.Z.A.$
De Lesuw (1965), Goldfeld (1966), Boughton, Brau, Naylor and Yohe
(1960), and Silber (1969): Canada: Shapiro (1964), Weber (1964), and
Stew:rt (1966); Unitéd Kingdom: Crouch (1967) and Norton (1969).
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sugcestions as to the role of ‘monetary policy in the economy.2 The
pravent paper, besides providing a ‘theoretically more sound and con=
sistent monstary policy model than the ones available in the
literature, aims at filling this.gap in the Indian monetary research.

THE MODEL

The model presented in this paper is a four-sector model. The
four sectore are the government (including the Reserve Bank of Indiz)
{g), the commercial banking {cb), the Ftzte coop:rotive. banking (sb),
and the private non-banking szctor (p). The emphasis in the model is
placed on the monetary sector. The real sector is included because it
contains the target variables which needed to be determined endogenously
in the model and with respect to which the efficiency parametérs of the
different pclicy variables were to be considered.

Besides national income and. its components, the model considers
$ix kinds of financial assets, i.e., currency, bank reserves, governmant
bonds, demand deposits, time deposits, anc sTivate non-benk lisbilitics
(bank lcans). The model hae demand and supply functions tggether with
an equillbrium condition' for each of the assets considered®, and ths
budget constraints of the four szctors have not been complztely over-
looked., In fact, the govermment budget restraint forms an integral pert
of this study. Unborrowed reserve money is the assumed endogenous policy
variable., There are nine exogenous monctary policy variables and filve
exogenous flscal policy variables, each of whose guantitative impact
on zach of the model's endogenous variables is evaluates. These policy
variables are listed below separately in the list of variables.

——p —— =

2 A partial attempt in this ﬁirection was made for the‘fiaﬁf time by
Mammen (1967).

3 If either the demand or’supply equations or equi;ibriuﬁ condition_
for any asset is not specified, the zzason for thet is given in the



»The estimated equations usg 20 annual observations: for the cample
period 1948-49 through 1967-68. Incidentslly, this period closzly .
coincides with the post-nationalization péricd of the Reserve Bank of
India (RBI), the post~India=-Pakistan partition-'seriods and the planning
period in India, In the model, the csusal structurc is simultaneous,
all equations are OV°I~idEntlfl=d by the ordér - condltlon for identi-
fiability, and the number of predetermiped variablcs ‘exceeds thoe number
of observations. Faced with these features, all the cstimates have been
obtained by,a "modificd"™ two-stage least squares {2°LS) method of
estimation.” Under this method, instead of using zll the pradetermined
variables in the firet stage of the 25L° estimates, we have u-ed only an
impoitant subset of them. In all other respects it is the true BIL
method of estimation. The estimates reported. here wers obtained by
using different subsets of predetermined variables (each containing 13
such variables) in the first stage of the estimation of different tyms
of equations. The predetermined variables %n each set were chosen on
the criteria given by Klein and Goldbarger. .

. The data used in the .model azre drawn largely from the REI and
Central Stathtlcal Organlzatlon 5 pdbllcatlons, and they can be obtained
directly from the autﬂor on:.request,

The model consicts of 42 1ndependent_equations"in‘as many endogenous
variables. The equations of the model in their estimated form arc as
follows (5 list of notation for the different kinds of veriables zppears
immediately following the equations,}: - | e '

£ Estimated Equations-

In presentlng thd est;nﬁted model the. t-values of the ectlmcted
coefficients fgiven in parentheqes underneath the corresgondlng -
gression coefficients), the coeff1C1ent of deterwination unadjusted fou
degrees of freedom (R ), and the Durbin-iatson d statistic (DW), have all
been noted for each of the stochastic unations. The ~ tavalue of a co=
efficient is marked by #, #*#, and ### 1f it (coefficient) is statistically
significantly different fron zero at the 10, 5, and 1 per cent lavels and
beyond respéctively by the usual {one=tail) tetest® The estimgted aquations
are reported in Iable 1. - -

— Do n ——— Ly —— g - v - .

4 Several alternative forms of cach stochast:c equation were first astiw
m:ted by the ordinary least squares (QL3) method, and the ong that
appealted most both on theoretical and stotistical grounds was selected
.for the modified 2SLS estimation. In some cases, 2-3 alternative iorme
were estlmated ev-n by modified 2°LS to .seluct their best forms.

5 Klein and Goldberger (1955) pp. 48-49.

6 Although.an acceptable test procedure for testzng the significance
{cont'd on p.4)
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Table 1

Estimated Equatiohs (Two=stage Least Squér,_eé") '

L.. Commercial bark-excess reserves demand

ER® = 673.36 + .0470 D0 +.,0453 TP - 30.69 1 - 114.95 i
T (1.39)% (2.90)me (3,65 e (0.15) ¥ (1.48)%
+0p75;_1B1- .234335 . . .

(0.05) (1.47)»

8% = .8738, DW= 2,1518
. 2, é“ta‘te ‘cooperative -bank excess reserves demand _
L ER® = 4.7 + .00% (0% 4+ D1%P) - 4,89 (1 - i) + +441 ER°
T 7 (2.28)% (0.94) (1.04) ¢ (1733

R2 = .7651, DW= 2,2414

3. Commercial bank government bonds demand

@ = w421.91 + .0338 DDP ¢ .4248 DI 4 1314.87°1 - 832.84 1

(0.21)  (0.58) ,  (4.9)ws#  (L.72) T (2/70)eed
+ 074 @) SRR R

2 (0.41)

R = .9826, DN = 1.83T1

4. State cooperative bank government bonds dema

&P = 14.72 + L0411 (%P 4 1P 4 5.82 1 & .01 ="
(0.20) (1.00) (0.15)9  (3.73)*%
RZ = ,9584, DW = 2.3834 ‘

5. Commercial bank lender's private nonwbank liabilities demand
LI = 1010.91 + .6426 D0 4 .2802 DT®® - 1513.68 1+ 1093.06 1
(0.45)  (3.04)%ex  (2.00)%* (1.40)% 9 (2.03)we
“+ ,458 LI°7
o (1.95)%*
) R = -9970, DW_= 1-9581 Lo

6. State cooperetive bank lender's private nonebank liabilitiss dsmand

L1%% = 41,98 + ,5208 (00 + D1°P) - 30,69 1 4 7780 LD
(0.14) (1.B7)%% (0.41) 9 (4.57)eh
R2 = '97279 DW= 2.6’45 .

of the regression coefficiente of 25IS estimates is yet to be developed,
t-test is used in the mesent analysis:in-view of its robustriess. See
Rao (1965) pp.419-421. One-tail rsther than two=tail tetest is used be-
cause the slgebraic sign of the coefficient is vresumed to be known if ‘it
is not zero. See Christ (1956).
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Table 1 (continued)

s v T . g e 1 3 o O o M LR i e

7. Commercial bank borrowings from EBI supply : K
ngmz 33.22 + .0209 (5D83+ DTcgl ) + 12.31 (il - iBl) + 322.69 d

(0.19) (L.6l)y%, —  _  (0.07) " (2.48) 8"
— -307 B-l -“ .
5 (1.30)°
R“= .7132, DW = 2.1104
3. State codperative_ﬁank borrowings from RBI supply
5°P- 0.89 + .0059 (0°? + or°P) + 4.01 (4 - i) + 628 g%P
(0.57) (1.33)%#% (2. 88 k"

R2 = ,6445, DW = 2,0470

)o The time deposits rate

i = -3,52 - 000074 ID°° - 000023 DI°° + 1.4828 1+ 0.1100 1
(2.88)##% (1,58)% (0.58) - (2.65)%8  (0.50)
+ 2222 i”r-l : ' Lo

R® = .9708, DW = 1.5747

10. Priv-te non-bank currency demand

CUP = 40B1.07 + .0924 Y - 1336,24 1. + 644,60 T' -
(4.81)#%8 (B, 14)0en (2,]19)# (4.63 )wnn -

, - R2=.,9817, DN = 1.8593 |
11. Private non-bank demand deposits demand -

D° = =2005.80 + .2397 Y__ = 1395.89 'il

(4.82)%%% (10,00)%8*% (3.85)ms
RZ = .9788, DW = 0.7688 . =

12. Private non-bank time deposits demand

™ = _287.37 + 2599 Y+ 863.74 1. - 2135.56 i_ - 1457,54 1
L o'

(0.13)  (14.01)% (1.92) (2.12)# 9 (3.36)deet
~ 300.62 T
(5.26)was

RZ = .9968, DW = 1.9258
13. Priv:zte non-bank borrower's own liabilities supply
LI = -B664.68 + .3803 Y - 1056.44 i, + 223.84 T
(19.20)m0e (21.53 7800 (4,10)##™  (3,07)#%r
R? = .9976, DW = 1.9196 _




Table 1 {continued)

=Ena

14.

15,

16.

17.

18.

Non-agricultural production functior. .
log X . = -1.43 + .9777 log (k+k ) + 0. 078 T
5 (0.88) (7. 30)*«-* 2 (1.60)%

R = 099709 DW = 007530 o

Prlvate .consumption demand

coP = 3105.12 + 0.9094 Y
2 (2.42)#% (104.72)%ns
= ,9984, D¥ = 1.]1950

Private (net) mvestment demand

1P = 20666.55 + .1212 Y _y - B460.72 1+ .8640 (LI -'LI
(4.13)yse  (1A7)™" (3. 28)***9 (1.62)*
. #5025 BPD + 746.90 T % .058. K¥ )
o2 C{(2.01)% (4.39)we% (1 27)
= .9261, D = 2.5952

Import demand

IM = 159,90 + ,0808 Y, + .074 T
, (0.15) (4. 57)«-9* (0.31)

RZ = ,9131, DW = 1.7395

All banks required reserves

R - (£ ch) g Sb("%DSb) +' Cb(FT )_I_‘rsb(,a.l.sb)"

19.Uhborrowed Tesegve mongy 1deg§1ty sb .

20.

21.

23.

24,

URM = cUP + RR® + ER® - B

Government SQGUIltleS idehtity

& =6 + @ + &P

All banks time deppsits

I° = °* + pIF

Priv:=te Bon—bag% liabilities identity
L1 = 11° +L1%

ngmerg%al bSBk demand deposits

SEﬁtE coogsratlve bank demand deposits

1)



Table 1 (continued)

2.

31.

32.

33.

35.

o v A — N7 o WA——. WO o S—

ngmeTBial gank time deposits
sgﬁti coqgsrative bgnk‘time deposits

GogBerczgﬁ banE ?;?pgf ?19 demand daposits def1n1t10n

State coopéra:ive bark disposable demand deposits definition
DDsb - Dsb _ fsb @c ng

Commercial bank disposable time deposits definition
cb cb ch ¢b '
DI = 1°° =} (B,1)

State cooperative bank disposable time deposits definition
eb sb sb sb ' :
DT = (BJ)

Government budget restraint
co? + 19 + (®) i = Ty + (T,-8) +& (UkM)+ A(GS) - A (LI®)+n(x9)

100
Direct taxes eguation

Ty~ td (Y)

Indirect taxes net of subsidies equation
(T, -8) = t, (coP)

Aggregate demand identity
Y=oop+1p-(ri-a)-m+5x+cog+19

aggregate supply identity
X= xna + xa
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Table I {continued)

36.

37.

38.

39.

41.

42.

Private nominal disposahkle income definition

Yd =Y +U - Td

Nominal noneagricultural income definition _

Yna =Y = Py X,

KRNI price deflator

P =X
LA

Non=agricultural income price deflator

Pra * Yna

xna
Agricultural incoﬁe-price deflator
P, =B_f1>Y
hggregate real capital stock definition
k= k'1_+lIR/py + I%/py |
Balancé of péyments definition

BPFD=IM = EX

. o n



List of Variablgé

All rypee variables are denominated in millions, the interest
rate variables are measurad in per cent per yesr, the price variables
are expressec in index numbers with base 194B-49 = 1. 00, and the ratio
varisbles are meatured in pure numbers. The stock {rupee) varizbles
are measured at thé end ¢r last Friday (Maxch) of the period. The
absence of a time subscript t indicates the current value while a
subscript of -1 means ths one-period of lagged valus of the variable in
question. o
The 27 Endogenous Variables of the Monetary Sector are:

cb

ER™s Excess reserves of commercial banks

ERFbl Excess reserves cf State cobparative_banks

GBCbs Government securities held by commercial banks

GSFb: Government securities held by State cooperative banks.
LIFb: Private non-bank liabilities held by commezrcial banks
(= bank credit of commercial banks)
sb :

LI, Private nonebenk 1liabilities held by State coopsrative banks

(= bank credit, net of borrowings at the concessional rates
from RBI, of State cooperative banks)

B™ 3 Borrowlngs from RBI of commercial barks

B™" 1 Borrowings from RBI of State cooperative banks at the Bank
(non=concessional Jrate

1T ¢ Time deposits rate {defined as a simple average ‘of the averege
rate on 3-months time deposits with the State Bank ct Incia
and that with the other major schoduled commerC1aI banks 1n
Bombay, Calcutta and‘mhdras )

c® s Currency held by thu prlvate nonebank sector (—'currency + "other
deposits™ with REI)

D 1 Net demand deposits of banks

Tb* $ Net time deposits of ‘banke held by the prlvute non-bank s ector
(= net time deposits of banks less P.L. funds! counter-part
drposits) "



LT :
Rﬁb :
ig :
&P
Tb s
il $
o
DSb t
TCb s
TSb 1
Dch :
op°P 4
Dch 3
DTSb :
UkM 3

-10-

Total private non=bank liabilities (1 total hank eredit)
Required reserves of banks h

Yield on govermment bonds (ﬁ'yield on 3% conversior loan 1986
or later)

Government securities held by private non;bank

Net time deposits of hanks

Loan réte (defined as a simple ave-rage of the two rates: (i)
simole average of the call loan rate of Ciate Bank of India
to scheduled commercial banks and averaga call loan-rate of
other major scheduled commercial béﬁks in Bombay, Calcutta
and Madrass (ii) simple average of Hundi rate and advanc
rate of the State Bank of India.)

Net demand deposits of commercial barks

Net demand deposits of State coopurative banks

Net time deposits of commercial banks

Net time deposits of State coopcorative banks

Disposable demend deposits of comuercial-banks

Disposable demand .deposits of Siate cooporative banks
Disposable timéﬁdeposits of commercial banks

DiSposébie time desosits of State cooperative banks

Unborrowed roscIve money

The Fifteen Endogenous Variables of thc Real Szector are-

Xna %
coP
Ip H
IM H
Td :
(7;-5)

Noneagricultural income at 1948-49 rices

Private curr-nt {consumption) ex;enditures oh;qqmmoditiesA
and services at current. prices |

Private net capital formaticn (investment) at current oTices
Imports of commoditiss and scrvices {incluzing earned income
naid abroad) at &urrent'priées

Direct taxes at curreni Hrices

:Indirect taxes inmcluding miscellaneous fezs) net of

subsidies at current orices
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Net National incume at facter cost at current prices

Y :

X ¢+ Net National income at factor cost st 1946-49 prices
Yy 1 Private dissosable income et current prices

Yna ' Non-agriqultural incsme &t gurrent orices

PY ¢ Net Nationzl ingcomsz price deflztor

'pna ¢ Nop=agriculdurzl income price deflator

Pa ¢ Agricultural income orilce defletor

k 1 .ggregets capital stock at 1948e49 prises (defined as

cumalates aggredaté r2al net investment beginning with
k = 845,000 million in 1918.)
BPD ¢ Balance of payments d2ficit on current sccount

(= IM -~ BX)

The Niﬁe Exogenous Monetery Policy yétiables ares
iﬁl 1 Weighted éveragéi(éffective)aaﬁk rate on bo-Towings by
the scheduled commercial banks from [ BI.
’=swEahk?rate.

L1? & Private n.r.’:;fl-barﬂc liabilities held by L.BI (=RSI's loans to
State cooperztive banks at the concessicnal :atoe for
lending for agricultural puisoses)

dy t Bill Market £ cheme dummy variable? -

L€ t Total stock of government securities held outside the
government sector I '

ry 8 Reserve reqﬁirements retic against demand liabilities of

commarcial herks T

a.- A — 4 o ——————

7 The time series for this dummy varisbls was constructzd by the suthor
on his subjective evaluation cf the gualifative changes in th. Bill
Market fcheme. The Bill Merket Schems dummy varisble is assigned
a value of zero in the years 1948-49 through 1990-51, for the cheme
did not exist in these yoars. It is normalized to assume a vaiue of
1 in 1951-62. The assign.d wvalués for the remaining yeass 1952-53,
1953-54, . . ., and 1967-68 are 1, 1.1, 1.42, 1.42, 1.52, 1.52, 1.92,
2,02y 2.12, 2.12, 2.4, 2.42, 2,42, 2.42, 2.42, and 2.42 respzctively.
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Ty : Reserve requireménts ratio against dem-nd liabilitiss of
State cooperative banks

r:b t Reserve requirements ratio againsp time liabilities of
-commercial banks

rib s Reserve requirements ratio agzinst time liabilitics of

Statz coop rative banks

The Five Exogenous Fiscal Policy Vnriables ares

co? & Government current {consumption) expendituras on

commodities and services at current prices

1%  : Government investment expenditures at current pricas
ty 1 Dirset tax rate(= Td/Y)
T.=5
t, ¢+ Indirect tax (net of subsidics) rate (=i )
: co

B9 4 Net "Other™ (miscellaneous) sources of governm:nt financs

(for its definition see pquetior 31, page 7)

The Thirteen Other Exogenous Variables ares
b t

o i Ratio of D° p°P

Z i Ratio of TP to 1P

d( 1 : Ratio of demand liabilities to net demand deposits of

commercial banks

d’ 2 3 Ratio of demand liabilities to net demand deposits of

Stete cooperative banks

p 1 ¢ Rutio of time liabilities to nct time deposite of
commercial banks
/g 5 % B:tio of time liabilities to net time deposits of

State cooperstive banks’

PLF

3

Time deposits of banks held by the United States Govornment

in countcrpart to P.L. funds raceipts
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X ¢ Agricultural income 2t 1948-49 prices

EX Exports of commoditics and services {including earnad

income received from abrohd) at current prices
U + National debt interest + transf r payments + net privote
donations from abroad = incoms from domestic product

accruing to governmont, at curzent prices.

:5H : Batio of Pa to PY

KP-1 1+ Private capital stock at the cnd of the previous period
at current prices {defined as a muitiple of FErI price deflatoer,
and aggregate rezl net capifal stock less cumulated governmernt
real net imestmant beginning with the y=ar 1919, 1.z kglgls
= 0, where k9 ic the govermmant real canital stock]).

T t Time trend, 1948-4% =1

Structure of the Modsl

The 42 squaticns of the structural ﬁodeijmay be claseifizd as followss

———— e A

L il e EE ——

Stochastic 'Idenfities Total

- Bl i~ e

Financial a3 144 27
Other (Real 4 S 1t g o]
Totsl - 17 =, 4p

— e Lk A mmn e A= e = —

¥Includes govaInment pucget rastraint

The 13 stochastic egqueticns of the financial sector are 1-13
and the equaticns 18=31 are this sector's fourtesn identities. Egua-
tions 14-17 ere the four stochastic equations of the real sector and
the, rest are the identities of the lattér scctor.
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Monetary Sector's Equations

The monetary sector has six merkets: They are the markets
for bank reserves, currency, governm:nt bonds, demand deposits, time
deposits, and priv:.te non-bank liabilitizs, The market for bank ‘
reserves consists of equations 1, 2, and 18 on the demznd side and
equations 7 and 8, together with exogenous sup:ly of unborrowed
reserves, on th: supoly side. There is no demand equation of the
EBI's lender's demand for banks®' borrowings, for this is assumed to
be unlimited to absorb the sumply at the torms and conditions
{expreszed in iBl’ iB and dB) exogenously fixed by the RBI.

The market clearing condition of both the bank res:2rves and
the currency market is expr -ssed in equation 19. This i¢ so because
the government sector is assumed to supply a given amsunt of unboz rowed
reserve money {unborrowsd bank reserves olus curiency), the distribu-
tion of which into its two cumponents is determined by its holders.
Demend for currency equation 10 alone rerres:nts the currency maxrket,
for this asset has zero yield and its both demand and supply are
denoted by the same notation.

The merket for government seguritiee on the demand side consists
of equations 3 and 4, thelr supply 1s assumed exogenous. The demand-
equals-supply condition for this market is expr:ssed in equation 20.
Please note thaot there is no separate equation of the demand for the
asset in question by the private non=bank scctor. For the latter
sector is assumed to hold all exogenocusly suppliﬁd govoTnment bonds
that zre not demanded by th: two banking sectors , at a rate Jetor-
mined by, to single out, equation 19.

The market for demand depoc<its is roprisented wholly by the
demand equation 11. The two banking sactors are postulated to supply
any amount of this asset to mest th: private non-bank sector’s demand
. for it, at a zero interest rate. alsc, there is no market-clocring
equztisn as both demand and supply r:fer to the icentical aggregzted
variable. The demand for. time deposits comes from the privit. non=-
bank sector, which is expressed in equation 12, and from the Unite:d
Ctates Government (P.L. funds countorpart deposits), which is essumed
exogenous. The supply side of the time deposits morket is containod
in zquation 9, beceuse the twd banking sectors are=nostulates to
su~ly any amount of time deposits to meet the demend at an interest

oo R M WL T oSN - AR F e e S0 hime e o e e erm Rl et e T S o —

8 Momen (1967) has also made » similar assumption. In view of the
fact that a largs proportion of total bdnds' holdingn of ths arivete
non-bank sector is held by institutions like Lifa: Insurance Coxporotions,
Provident Funds, ¢tc., which arc obliged to do o, our assumption: is
not far from realitys In 1967, foi example, the ownership pattern of
government sccurities roveel thot of the totel gowernment securities,
38,3% ware held by the Government and the RBI, 22.2% by Commercial and
Cooperative Banks, 13.8% by Incurance Corporations, 15.0¥ by Provident
Funds, and thc wemaining by cevoral oth.r organisztions.
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rate determined by the commercizl banking sector. Equztion 21 exprew
sses the equilibrium condition for the market in equatien. C

- The ressrve requirsment ratios impings on the creation of .
demend and time deposits through their eoffdete on dieposssls Zemongd
and time deposits. Dispotable demand znd time deposits zffoct .
- barks' portfolio managememt (ane honeé the lean zate and the vield
on govermment bonds) and the time deposits rate, which. in turn,
exezt thelr Influznce on the size of demand and time depesits.

The modal hat the marlst faz private nen-hank liakilitics.
The cemand side  of this moxket is cuntained in equations 5 and 6, and
in the government sector's {exogencus) demand, LI, for the acset In
guestion. Sinca the private non-banl: ssgtor includes the non—bank
financial imetitutiens, the only sources of borrowings to the whole
of this sector are from the two banking and tho govornment saet®rs,
The supply side and tha market cquiliseium somdition sz¢ enpr esed
in squations 13 and 22 rzepestively. Nete.that the demand=equalse
supnly. ¢ondition dstermines the loan rate.
o are _
Equations'23-30;'which/definitional equations of the
monetaxry sestor, are sclfwexplenatory. Equation 31 stande for the
goveroment budget réetraint. It ctatos that total government expen=
ditaioe on §Urr§ﬁ§_cbﬁQUmptidng net investment, and interest pavments
on it debt” {government bonds) mast equal ite following finaneial
sources: direct taxes, indircct taxes net of subsidies, new lscuances
of unborrowsd resckwve monéy, net lssuance of government bonds, net
mongtization df'privationob-bank iiabilities, and net "other ssurees
of government finance.
_ The government bugpet Testyaint ic.an intogral pert of a
policy .model like this.”"  Ite signifigan¢s lies in the fact that
the government ecan eheoss 2ll bub one pelicy variable at its discros
tion, the remalning one has tc be detarminec in the moda]l. Thie

e ———————— e | Y R

5 i —— b - o - oy, ¢ Rtam b

2 Note that governmeni Intevect payment on ite debt is he!a\apprcximated'
by (&=} iﬂ . Thi® approximation is neccssery bocauss we are using only
100 .
one interest rate (ig) on gevernmend bonds of all maturities.

*Q Net "gther” sourcee of govornment finance includes net bo:xumipgs'frnmf
abroad, foreign alds, decline in gold holdings and foreign exchangd
asrets, net income from governmant esommereial enlerpriaca, cto.

11 Ss8 Ch&iéﬁ’{lQSBg 1968
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remairing solicy veriable could be any one of all the monet Ty and
f%scal policy v=r1 bles appgaring in the restraint in quert.ons CGg

°, G,t,/ RN, 1.1 , and $S7, Its choice hes to he more or less
arbltrary. Howaver, since wz wish to analyse the effects of government
tax rates, govornment expenditurss, open market opexations, etc. on the
target and other endogenous variablesy since in the literature cither a
change in unborrowed reserve meney (£ 1RM) or a changs in the stock of
government securities held outside the government sector (&G) is
chosen to measure open mzrket op:rations; and since we believe that

A E orovides a better measure of open market operations than dous

A RMg we have chose URM 2s the endegenous policy variable.

Real Ssctor's Bquations '

Turning to the real sector part of the model, the production
function 14 constitutes 2 supply eguation for nonoagrlcultuAal outputs
Lgricultural output is assumed exogenous. Equations 15, 16, ard 17
represent the demand for three compon2nts of net natisnal incoma, i.e.,
orivete consumption, QIlthb investment and import raspectivily.

Equations 32 and 33 are institutionel identities. Since ditect
taxes are mostly on income and indirect taxes are on private consumption,
income is taken as the base of diract taxes and private consumption &s
the base of indirect texes. The tax cquations are specified 1n the
present forms beceuse ours is a policy modal in which every effort
has been made io 1ntruduca,1 s far as possible, every policy viriasble
in its true exogenous form. ftrictly speaking, t, and t, are not
true exogenous tax rates, fcr, a change in t, can come through » changs
in dirsct tax laws (tax base) or in income dictributicn, and t will
change >ven in thé face of a change in indirsct tax (and subsillivs)
laws or in consumption pattern. Howevar, to have true exogcnruv tax
rates, we would require much more inform tion, which may not be
available, and much more exzan51on of this prrt of the model, which
may not be worth it. Therefore, t, and i, are asgsumad to bg 23 Jenous
tax retes. This is cortainly 2 be gtv- apZroximation than the ascumption
of exogenous tax yiclds.

Equatisn 34 is a familiar dofinition equition of . I. IT
dofines HRI from the expenditurzs side.

v o At e s e w1 e emm———— | g wA P R

12 Pavlopoulos {1666} used 2 similar specification in his mocel of the
Gresk esonomy. '
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Equotions 35-39 and 41-42 are straightforward definitionsl
equetions. The ratio of agricultural price to gencral price is
postulzted to be exogenous in equ-tion 40. ' -

uppressed Balznce Shoet Identities

Implicit in these equstions cre for balance sheet identities,
one for esch of tho four sectors, that are sugpressed togethsr with
two "nat other liabilities" and two “nat worth®™ veriaonles. They ares

(;,.1}_-' ERcb‘_l_ CECb-i'-- ,LICD _ B_Cb' - DDCb b

(5) &P+ 41 -5 = °

(©), o +0° 41 + & + (&P

+ ot st

by or®® 4 119 + a®

b
.t %) =11 + (W - v{;)
5 cxfl +I) +f s RM A B+ (wg-vf; ) '

The new variahles ares

(Z!L(;b = "net other liabilities™ of compercial bjar‘ks

E)i.sb = "net othe: liabi.il.ities-‘! .of State cooperative banks
H? = "net worth™ o.f private non-bank

| b banks! net worth, held by orivats po-n-—bank '

wd =' net worth of government

%

barks' net worth, held by government

" The four suppresced endogenous variables are OLc'b;' -GLSb, .

‘(W - w‘; } and W9 - w‘;). |

Note that eguations & -nd B, which are bzlence sheet ldentities
of the commercial and State cooperative banking s:ctors zespoctively, aTe
net of the corresnonding szctor's requirad reserves. Egquaticns C 2nd D
rTepresent the balance shests of the private non=bank s=ctor znd the
goverrment sector respactively. They need no explanstionm, . .
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Th2 omission of thess four eguations with ths said four
endogenous variables implics that once all the other jointly dependent
variables are determined in ths model, each ¢f the four omitted
variables will be determined by the correspondin. comitted equetions.

Discussion of the Estimated Bquations

The basic form of zach of the stochasticlgquations was hypom
thesized on the principles of cconomic theory. - These eguasticons in
the form reported here were then selected from s host of sach one's
alternative forme on the basis of the a sriocrl expected signs for the
explanatory variables and on the basis of three statistics: t-values
of the estimated coefficients, coefficient of determination, and _
Durbin~iiatson statistic. To save space, the interpret-tion of those
stztistics, in gen=ral, ic left out from this paper; suffie= it to
point out hare that each independent variable of each estimated
equation appears with the g priori sign. Furthermore, the estimatad
equations of the model are not discussed one by one, instead they arc
discussed beldw in certain convenient groups.

Portfolio Equotions of the Commercial Banking tactor

Taking first the relevant portfolio equatiuns of the
commercial banking sector {1, 3, % and 7), we observe that they
reveal an encouszaging fit both op theorotical and statistica:
grounds, This sector's response to changes in its disposadbls demand 2nd
disposable time deposits, the bond yield, 2p the loan rate is more or
less in accordzpee with prior expectations. The effective bank
rate appears only in two ecuztions (1 end 7) ang with near zero
t-values of its est im:ted coefficivnts. This suggests a rather in-
significant role of the Bank rate in the pertfolio behaviour of commer-
cial bpanks. Howover, the sector in question doec respond significantly

e T e A e e R AT LA S e N e R Pt A

13 The one-period lagged dedéndent variable appesars as an explanztory
varizble In each of the two banking sectors! stochastic equations,
for in view of the several kinds of urceitainities that a bhrck
face we have postulated a stock adjustment mod:l for these two
seCctors.

14 The coefficients of Dch and DTCb in sommircizal barnks® excess
reserves demand equationcguggestbthat these two vrriablees should be
combined to form one (DD + or ) explanatory variable. But when
it was done so, &t lezst one of the other explanstory veriables
entered with the wrong siah.
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to the other dimension of the Bank rate policy, i.e., eligibility of
bills againet which it could borrow from ths RBI, which is expres-ed
in the Bill Market Scheme dummy vaxiable (vide equ=tion 7). To
analyse the guantitative impact of a2 unit changz in each of the
independent variables on this sector's portfolio behaviowur, lat us
consider a hypothetical example.

Consider the consequence of Rc.100 increase in each gf the
commercizl banking sector's gBSposable demand deposits (DDc ) and
disposable time deposits (DT~ ), all other arguments being held
constamt. The rclevent coefficients indicate that in the short run
the commercial banking sector's holdings of excess reserves (%gc s
government bonds {G5), and private non-pank liabilities (LI""), and
its supply of borrowinge from the RBI {(B®) will increase by Es.9.23,
Rs.45.86, Rs.92.28, and Rs.4,18, respectively. Therefore, the
restoration of this ssctor's balance sheet (equation i, page 17)
would require a decrease of Rs.56,81 / ==100 =100 +(9.23 + 45.86 +
92.28 - 4.18)_/ in its other 1iabilitfes (QL™"). Ip the long run, for
a stationary state th: increase in ERQ‘, & , LI , and B" will be
aporoximetely,gqual to Rs.7.19, Rs.49,59, Rs.17gb26, and Rs.3.20
respectively. Then the required change in COL™ for the balance
shect to hold equals + Rs,23.84 /= - 100 = 100 + (7.19 + 49.59 +
170.26 % 3. ) /. EBxactly the reverse will hold %n the fgge of a
coteris paribus decrease of Rs.100 in cach of DD®° and DT e

b It can be seen from the individual coefficicnts of DDCb‘égd
DT that the bulk of a change intle for@%r is miggored in LI7,
while in the latter it is reflected in G and LI™, more in the
former than in the latter. Similarly, the effeets of a change in
other zrguments can bo discussed. However, it has not been done
so here for lack of space. o '

Portfolio Bquations of the State Coop.iative Benking Sector

The estimated equations of the State coopz¥ative.barking
sector, -2lthough not unsatisfactory, arg less successful than those
of the commercial banking s:ctor. Incidentally, note that the ftate
cooper~tive barking sector accuunts for less than 4¥ of the country’'s
total (non-cantral) banking. Revertheless, the behavioural equatiocns
of the two banking sactors arc specified separately, for the vorious
portfolio items have different relative shares in the portfolics of
different banking scoctors, the two banking scctors ars subject to

15 The long run stationary state coefficients are obtainec by settirg
lagged values eqgual to thelr corresnonding currenti values.
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different rogulations, etc.16

The loan rate, which was expected to enter all the behavisural
equations of the State coopurative banking suetor does not appear in any
of them. For, its incluslon has proved to 9e stotistically unwar ante.l.
This may be due to our wrong proxy for it. Furttermore, w: observe thoat
tbe two ralsvant disposable deposit variables appear as a single aggrugatoc
variable 211 through these questions. The speed of adjustment in all
cases ia rather low. The effects of o unit changs in any one of the
exolarztory variables on this sector's Portfolic items can be analysed
in the same way as we did for the commercial banking scetor's cquntions.

The Time Deposit Fate Zquation

The time deposits rat: equation 9, which is the supply of
time -eposits equatiun in its recduced form, roeveals a goocd fit. The rate
on time deposite (i.) is frund to depond nigatively on the commercial
banking sector's_digposable demand and disposable time deposits, ang
positively on the bond yield, the lozn rat:, and the¢ one-perio.! lagged
yield on time deposits. The affective Bank rate (iBl) did not prove
useful here.

The (negag%ve) coeffivient of DDCb is A little morc than three
time that of IT™". Thie mgans that DD has 2 grzater effzct than
DT on i, and that a transfer of funds from the latt.r to the fozmer
causes a declipe in the time‘deegsits rate. One wou1d¢QSUsllx~expect 2
greater cffect of the asset (DT ) than of its substitute (DD™) on its
yield (i.). However, our reversce finding may be dus to the fact thet
demand dgposits are interert barren and that banke do not regard them
as g long-term sourc: of funds. :

The coefficients of 1 and i, indicate 2 much lwrger role of
the former than of the lattdr in tﬁe determination of t 1% increase
ini_leads to about 1.4B%¥ increase in i.; while an equivalant increase
in il brings only about 0.11% increase in the latter. The grostor effoct

it
et e s T4 T3 4 mtd m iy ey s— ot v e ——— T © e A —r i —— AP, St b0 5 dmer S  ——

16 For a detailcd comparative study of the two banking sectore, sce
Gupta {(1970) '

17 The loan 1ate of commercial banks is here assumed to be aléo ths
loan :zte of State cocperative banks. '
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stitute’ than are governmant
_ e : bonds

of 1_ than of 1, on i 'is obvidus from the fact that government bonds/ and
bark?1oans. in the pd;%fplio of the private non-pank sector. This is "
because, while 2 saver has a choice to put-up his savings eithsr in
government bonds, or in-time deposits or in any other asset, a boTrow.:
usually has no savings to own time deposits. Thus, if the yield on
government bonds goes up, benks will lose thelr customers unlese they
offer proportionately higher rates or time denositr. Since borrovers
are not usually the same persons as time depositors, banks aie not
required to raise time depositc rats in proportion to the loan rate.

The indicated speed of adjustment i: C.778. Thic means thet
re arly 78% of the gap between the actual and the desired xate on
time deposits is covered in the first period, the average lag being
roughly three months. =

Portfolio Equations of the Privato Non-Bank Sector

Equatinns 10, 11, 12, and 13 express the private non-bank
sector's demand for currency, demand deposits and time deposits, and
borrowex's supply of its own liabilities respectively. In geneial the
statistical results of these equations are encouraging.

The demand for currency is found to depend positively on the
NNI (Y) and time (T) and negatively on the interest 1ate on time depozits
(i_). The final form of the equation expressing the demand for demand
deposits contains only two arguments, the non—agricultural incoze (Y )
and the loan rate (i,), both with nroperly signed and significant na
coefficients. The t¥end veriabile did not prove useful here.

The finding of the different lists of atguments for curr:ney
and demand deposits.! demand suppoits our disagyregation of money
( currency + demand deposits) into its two componente. Furthermoz z, the
necative coefficients of i and i1 in.equations- 10 and 11 respective-
ly, substantiate the belief thot Doth time deposits and’ private non-bank
liabilities are substitutes for money. These coefficients suggest that.
the demanc for money is interest elastic in the Indian context.

The notable feature of the demand for time deposits eguation
12 is that it contains all the three relevant interest rates (i, i,
and i, ) together 'with Y, and T with anpropristely signed and igngficant
coefficients. The inter6st rate coefficients suggest that time deposits
are substitutes for both government bonds and private non-bank liabilities

in the private none-bank sector's portfolic.

and t deposita are better sub
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The suaply‘equ;twon of private nonebank liabilities relates
9051t1vely the supply of the asset in question with the non=agricultur =1
income and time, and negatively-with.the loan rate. N2ither the bond
yield nor the yield on time.deposits proved to be of importance in this
equation.  The COEfflCl‘ﬂtS of -all the three arguments are hlghly 51gn1-
ficant (/t/> 3.07).

The méan elasticity transformation of the coefficients of th:
explantory vasriables in eguations 10-13 are tabulated below:

Table 2

Elasticities in the Privote Non-Bank Sector's Equations

———— - LR R - - . Ekr i = e v S———e———

Partial mean : L _l'_Wivtr_l__T_e_SP_ec._t-'Eg_‘_ e = e e ——
elasticity of ’ ) R
demand for - . . Y ' Yna j'I‘ ' 'ig 11

cP . 0.65 -0.19

pP ' _ 1.97 L =0.74

*
d ' 2.20 0.29 -1.04  0.80
L1 o 1.98 B S =0.52

~As these estimates rev;»l the income (Y) elasticity of currency
is much lower than the income (Y. ) elasticity of demand deposits, time
deposits, or private non-bank liadilities, These elasticities imsly
that both demand “eposits and time deposits are "luxury® goods in Indis .
A relotively high income elssticity of time deposits is welcome in so
far as increzsed time deposits indicate increased long term szving,
which is so escertial for the growth of the economys sovings in the
form of curyency and dnmand repoclts may be for a short dus-tion.

Friedman's » argument theat money is e luxury good is valid in the
Indian context if money is defined in his fashion to include time
deposite. His argument of a zeio or near inteiact elesticity of money
has no significance in the economy under study. As one would exvect, -
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time deposits are the most interest sensitive among the four assets

in question. These verious interest rate elasticities argue that the
four assets under consideration arz substitutes, bui less than ps rfect
substitutes in the private non-bank. sector's pertfolio.

Non-Agricultural Production Functicn

‘The non=agricultural output is found to depend positively on
the level of aggregate real capital stock (average of beginning and
end=of=year figures) and time {proxy for the level of technology).

The estimated relationship is of the Cobh-Douglas' type (equation 14).

Because of data limitation, the labour input, which is other-
wise an argument in the function under consid:raticn, doe¢s not appegaf
explicitly in the function under discussion. HNowever, our function
will work well- if the unobsurvable labour énput changes approxim-tely
in accordance with a function -of k and T. ' A5 the dats on labour input
are not aveilable, there is no way to test the validity of this assump-
tion. In case the assumption is incorrect, we arc omitting the labour
input for lagk. of data. In our function, pleaqm note that the contri-
but ion ug,labuur input to output is emobodlcd in that of capltal input.
3 R BT
e The estlmated,coeff1c1ents of cap1tal stock impliss nearly
constant r:turns to scale -in the noneagricultural sector, while that
of T indicetes an increas2 in the noneagricultural output due to
technological progress by 0.78% per yerr. These estimates seem
reasonabla, for the Indisn economy is characterized by capitsl -
scarcity and slow technological progruss. However, the Durbin=
Watson statistic doec indicate first-order positive autocorrelation.
But this testing procedurs is not Jalld for simultaneous equation
models.

B ]

+ u anJ labour A

T —

18 For example, if the true function is

xkb / Tt
changes in accordance with L é? K€ eTF + v 'then,

. &

X =42 YN ARCE IO UV

= AkBecT + W

Whnreal [5,3/ &A E 2_) Ay By and C are

constants and u, v and w are disturbance terms.
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Private Consumption Function

The consumption function 15 is Keynecian. It relates privatc
moniey consumption to privete money disporabl: income. Just one ex-
planatory variable explains alimost all ihz movement in the dependznt
variable, The indicated marginal propensity to consume (out of dis~
posable income) is 0.9094, which is reasonable for a low.per-capita
income country like India.

Private Invesiment Furction

The form of the function in question (16) relates private
nominal investment (Ip) positively with the one-period lagged NNI
(Y 1), change in privats on-bank liabilities (LI - LI .), nominal
balZnce of payments deficit (BPD), and time (T), and ﬁ%getively viith
the bond yisld (i_) and the previous period's nominal private sapital
stock (X7 .). ItJis interesting to notc that the coefficiant of i_ is
significaﬁ% at the 1% level and of (LI - LI—l) at the 10% level  Jang
beyond.

The merginal propensity to invest (out of the previous periodls
NKI) is 0.1212. The pertial mean clasticities of IP with respect to
Y_1s i (LT - L1,), BPD, and KP-1 are 2.20, -3.15, 0.18, 0.25 and
2.*6 rgSPectively. .

Import Demand Function

As equation 17 shows, nominal importe are determined by privite
nominal disposable income,.and the previcus poriod's nominal import:.
Attempte to improve the 7 by includirg the import osric: welstive o
the domsstic price, total monctary r.sourcer, andfor tim: ir the
equation in -guestion were unsuccesoful.

The implied short and lenz run marginal propensities to imoort
(out of disposable income) are .approxim tely 0.08l and 0.087 resauctivily.
The partial mean income ¢lasticity of importe computed at the weint of
sample means is aporoximataly 0.92 in the short run and G.99 in the long
Tun., Thoce estimates fall somewherc batween ths estimztes of otlbary
recearchers: Murti arnd S-stri, dsing aneual time series dota for the
poriod 1927 to 1937 estimeted incoms elasticity of ilmpoit at 2.01
Dutta, werking with 10 annuzl observotions for the seric2 1951 to 1960
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estimsted industrial output elasticity of import at 2.275 and Merwahy
using annual data gr the period 1939 to 1965 cbtained income elasticity
of import at 0.42. Since a larger proportion of Indiun imports aze
essential imports, an income elasticity of imdort cloee to ov groztes
than two is hard to believe. Similerly, an income elasticity of import
in the neighbourhcod 6f 0.6 ic also difficult to accapt, for ours is a
growing economy and that it has a good potentiallity for imported items,
Thus, our estimate of the said clasticity at close to one seoms to be =
better estimate of trus elasticity.

»

INTER-DEPENDEN (B OF THE MUNETARY AND REAL SICTONS

The interdependence of thz.monetrry and real. szctors, as noteg
*arlicr, constitutes the "heart of the monetary control.” Links
>etween. the two sectars in our model come from the following sources:
[he monetary sector affects the real sector through the bond yiéld
and the 'aveilability of bank loans, i.e., change in privatz non-bank
liabilities, both of whi¢h influence private investment (equation 16).
The monetary sector, in turn, ic affected by the real sector through
NNI, which assumes a noh-zero cocfficient in the demand for currency
(equation_lo), and none2gricultural income, which affects tho crivate
non=bank ‘sector's demand for demand deposit- (equation 11) and time
deposite (equation 12), and its berrower's supsply of private non-
bank .liabilities (equatibn 13). Tt will he szen from the corisc
ponding estimated equations that these links are éignifjcant, leeo,
the coefficients of i , (LTI ~«LI ), Y, and Y  in the just
mentioned equations a%e‘signifigﬁ%fly differeR from zero at the )
1, 10, 1, and 1¥ level respectivaly, by the usual t-test. Furtier,
the government budget restraint hac two endogenous moretary
sector variables (i and_URM) and two endog-nous r=al ssctor
variables Zfa and'(?.JS)_7; hence, it provides an additional ..
link batwezsn the,twOISectbrs, The simultanesous equation {modified
25LS) method of @stimation provides yet- another 1ink botween the
two sectors in sur modal. s '

T . i -

19 Murti and ©astri (1951), Dutta-(1964), Merwah (1972)



=28

The interdependence of the monetary sector and the real sector
implies that a disturbance in any one sector will cause a disturbance
in tho other sector, Thus, in this model, although monetary solicy
instruments appe=r only in th: monstary sector's equetions25nd fiscal
policy instruments enter only the wzesl sactor's egquations,”™ the
cffact of a change in eithur set of instrumsnts is felt on the complet:o
model, In fact, it will be seen in the following section thét each
of the monetary and fiscal policy instruments aff-cts each of the
endogenous variables in this model. This means thet the model proviiss
scope for the wffectiveness of both monztery and fiscal policy withb
respect to the ultimete (Y, X, P, 3PD, =tc.), inteimediste (CU°, D »
LI, i, #tc. }, or any other tarﬁet viriables. The evaluation of the
actua® effects of sevoral policy and other predetermined wvariables on
the economy's endogenous variables is the subject of the next section,

APPLIC.TIOF OF THE MODEL: IMPACT MULTIPLIERC

The model presented above waes developed nrimarily to quantify

- the total impact of a change in each of the various »olicy variables
on the various intermediate and targst variables. In its structuial
form, the model is asproprizte in {racing oyt the direct effect of ¢
changz in any one of the explanztory variables on the corresponding
axslained variables. Howevzr, if the model contains explanrtory
endogenous variabler, which ours does, pr determined varinbles also
exercise some indirect effect on at least some of the e=ndogenous
variakles through their effect on tihe explan-tory ondogenous variables.
The structural model must be svlved into a reduced form to obtain the
total (direct and indirect) effect of & change in any procetermined
variable on the madel's sndogencus wvariebles.

-~ . g = —

20 There is an exception to this, Ths fiscal policy instruments co¥ ang 19
enter the government budget restrzint, which is here assumed to ke 2
nart of the monetery sector.
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Since our model contad ns some non-linser relstions, its reduced
from has been obtained under the following consescutive stepss a) differen-
tiation of the estimsted model, b) linestizatior of its otherwise none
linear coefficients at the point of,last sample oeriod, i.e., ot 1967-68
values of the pertinenmt variables, and ¢) soluti:n of the reeulting
model for the endogenous variables. To illustrzte the model's splutic,.,
let the structural model be

{1) F(Y, X) =0

where Y and X are veéctors of endogencus and pradetermined variables
respectively, and F is a matrix of functional operators.

Total differentiation of equation system (1) yields
o _ (F OFy ., _ : '
dF = (5-,&-,) I:W + ("b?{} dX =90
or _

. OF.- JF
(1) ®=L7 G o«

whe're = .(t—-;}"l (‘g%) :

Since our model is non-linear in vaiiables, the elements of matrix-
vill depend on the values of va iables and on structural. parameters. "BY
lj.neariSing_n—, as mentioned above, we obtain its linear varsion: o
and the equation system (1i) becomas: '

o qun) =T ay

- Since we are here ¢concernzd with year-to-yszr changes in

A - e g g - Pa——

2] Goldberger (1959) has linezrized the Klein=Goldberger model at the
point of sample means. We have linearized at the point of last saaples
pericd, for thgge coefficients arc appropriate only at the peint of

- lingarization and our interest is in prescribing some policy packages
for future government sctions. : s
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Y and X, (iii) should be vritten In terms of firet differences:

(iv) ax = To Ay

Erouation system (iv) nrovides a réduced form varsion of the
structural model (i), . ‘

In our model, predetermined variables are of two kinds:
poligy veriable: and ron-oolicy voriabies.,  If we separste these
two kind= of variables, equ:ti~n systam (iv) can be © rew itten as

(VA x=Tiolay, +To. ay
1 2 2
whereAY, is a vecteor of policy variahles,z:Yz is-a vedfor of
all the other predtermined variables in the model, “mo. is the motrix

of coefficients ofAYl a-l'ad”lif'o2 is the mztrix of cozfficlents of AYz.

The structural model as preszsnted in Table 1 was solved in the form
of equation system (v), which we c~11 the complete raduced form. However,
since our intersst is in analysinc the impact of e xogehous poligy
variables on thz modzl's endogenvus veriablos, i.2.4 in the slements
of matrixWo,, we present im Table 3 the clements of motrix7o, alone,
which wa,cal} the clements of th: ™policy sub-racuced form." otz thot
the "policy sub-rscuced form" will be the complete reduced form only.if
all the non-pelicy pred termined v-rizbles st- held constznt, i.c.AY.=0.
Kecall th~t the model is solved by assumiing URM 2s the endogenous pulicy
variable 'and thus the "policy suber:ccuced form" as reported in Table 3
1s'subjzct to this assumption. ‘ '

For ease of prisentstion and for the reader's convenienc:, the
units of measurerent for some varisbles h-ve been changet. The rupoee
variables and the rstis viriables are changed from millions ang
fractions (which were the units of measurcment in thz structural
model) to billions and pereentages respectively. The base figure of
thz index number variables (prices) is changed from 1.00 to 100.00.
The intorest rate viriaonles are retained in sercert ages. The coeffi-
cients of the two Hank Tates ars ¢ vorted up to four dicimal points,
all others are up to three decimal points. Plezse note th#t sinc. the
model was first differ.ntiated and then linearized, all the variables
arg now in the first ciff.ronce form,
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Table 3

Policy Sub - Reduced Form : A X = ﬁo, A\)/,

. Exogenous Monetary Policy Vzriable -
Endogenous ' r nr10 o cb sb
Variable oty aig . Ady &aLi AGEE . 4Ty

1) (2 (3) IR G N € N €-) H ) I

A ERCh J0005 -.0002 .006 .134  -.019 . =.028 -.001
& ERSb -.0% - ,0040 ' 0% JSO®e 001 —o G .0k
A ®CP 0004 .,0003 -:010 .833 .028 -.109 -.003
A &SP -0 0% L0¥* 003 -0 — On# O
AL _0062 =~ 0042 154 | .205 .51  -.194  -.002
D LISP =40002 : =.0001 7 ..005 .034  =,014 ~005 1 =004
ABSR L0125 00011 4327 L0322 T AL013 . =009 | o im0k
A B® OF 0040 Z.0we Q001 =% LL.0%E - .08k L oW
AiT 0018 - .0012 =.045,  -.068 L1310 .031 . .00L:
ACUP ° -.0065 -.0044 161 L4067 - ~.471  -.099 -.003
ADP ~0036 -.0024 .089 1.023 -.260 -.148 -.004
~ TPt ~.0047 -,0032 .116 .922  ~,339 -.126 =004
A LD -.0064 =,0044 ,159 1.320 . —.466 .. ~,199 = -,006
& RRP -.0003. =.0002 .007 063  -.019 199 . 006
A )'ig . : -001]. - -0007 —-027 ' 0049 - 0078 " —-002 _ aOH
K *_ Gb“_‘ --0004 -;0003 -009 —-836 - 0973 N ' l109 .003::‘
aTb - =.0047 . -.0032 -, .116 0922 ~.339 -.126°  -.004
AL ©-.0011  -.0008" .028 = -.447. .-,08, . ,054. .001
A ncg ‘=.0035  -.0024 086 1989 2517 -,143 T -.004
S ~0001  =.0001 - .003 ©  .034  =.00%° = =.005 ~ Ok
AT L0045  —.0031  .111°  .885  -.325 © -.121  -.004

ATVE L0002 -.0001 .005. 036,  -.013- . -.005 . .0%%
A DY -0034 -.0023 ..0B3, " .959  -.244  -~.346  =.004
A D% ~.000r ~-.0001  .003. .033.  -.008 - 005 «.006

&BI® o044 .p030]  .1o8 8581 ~.315 -l QTR0 . 43004
AT 0002 -.6001: .004  .036- -.013  -.005. wiowe
& RM «0062. | 20042, -.153 .570 - -.497 .08 003
AXna -0006.- "=.0004 .04  .043: -.040 -.008" —.Ot
4.00p -.0391 -.0266 .965 3.02] . =2.827 =551 - =019
& PP -0l32 - -.0090 .325  1.018 = -.953 =186 -.0Ch
AIM . -003% -.0024 086 $268 =B =049 -,002
ATg ~0012 -.0008 .029 000 T =084 -016 - - -.001"
A(TiS) -.0086 -.0032 115 1359  —.33%6.  -.066. 002
aY -0441 <0301 1.090 ‘- 3,412 =3.193"  -,628 " <.021-
A X =-.0006 -.0004 - 014 «043 =040 - 008" O
A Yd . —.0429 --0293 ) 1-061 3.321 —3:]08 "5'-606 =021
- Yna =0215  -.0147  .532 ' 1.665 -1.558  ~.304 -.010
o Py --0261  ~.0178  .646 2,021 =1.892 - -.369 .  -.0l3
A Ppg -0215 ~.0147 .332  1.666 =1.559 -.304 -.010
& Py ~.0328  -.0224 .Bl1  2.539 =2.376  -.463 . ~.016
Sk -.0055 -.0037 .136 425 =399 =078, -.003
& BPD -.0035 -.0024 .086 $268 -1 ~. 049 -.002

*.P.bso}ute va_lue less than 0.00005



Tzble 3 (continued)

Endogenous
Veriable <or

S, TR e i e Anie

2 BREP
4 ERSb
8 &
o (38D
& LIck
ALIED.
ABCb
5 BSP
AiT

A CUP

~TE*
LI
& RabP

~i
A.Ggp
oTh

Fa 1
z:Déb
A DSb
A T"E
Abrscb
ADD
AADDsb
A oToh
~DTSP
SRR
a¥na
oC0oP
aTP
AIM
AsTd
AlTis)
LY

f 4
AaYd

ch
(8)

-.020
— D%
-, (it -
—a 142
-.004
-.008
-, (i
. 028
~.10C
-.097
=99
it } 146
- 203

«00%

.131
-.099
0014
=094

-.095
- 004
w001
-.003

- 302

~.004

=091
-.009
-.294

- 206

"1053
--_018
~-070
-.671
'-‘OOB

T oy 327

~e 397
-.328
~. 499
~.0B84
~oa 053

e s

' J3r5b3
iy
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Plicy Sub~ Reduced Form : & X = RLEY av,

"-001
_OD**
=004
- Q¥
- D03
—-DOB
., O
e! 1

.01
-.CD4
- 006
"'1005
f=.008

« 008
O

<004
=005

002
- 005
— O
--005
-
--DO5
=

~.005
-.009"

+ 004

- Qi
-, 024"

-.008
-D02
-.001
-~ 003
-.028
S O
=028
-.014
-.017
-.014
~.021
- 004
-.002

aco?

{I0)
-.020
.yl
-.141
L0001
L 425
.005
010
Mol
048
.386
.150
177
«430
L0100
.020
.141
177
LOn%
W 145
".005
170
.007

2141

«165
007
367
.0002
4,315

454

+383

128

«312
4,873
0002
4,745
2.324
2.920
2.411

3.705,.

" OC2
. 323

ol
(11)

-.021

—

- 145

001

.415
05

.00

.O**
.050
.385
154
.181
.441
Ioll
.021
0145
.181
O
-149
-005
174
-007
.144
.005
. 169

IOO7

365
062
4.329
.459
.385

0129":

214

4,890

062
4,761
2.386

. 2.897

2.387
3.639
809
.3B3

035
pa— L
. 308
-.001
-1.06¢6
-.017
~-.026
=i
=050
-.991
-.415
—.202
-1.083
-.029
«.013
-.307
-oB02
- 001
-.401
-.014
~. 482
—-.020
~+ 389

-.013

-. 467
-0019
-.96(:"
—.023
-12.65
-1.430
-10124
2.457
=1.502
-11.46
- 023
-13.91
5. 484
-5.912
-5.6546

-8.681

bl 224
-1.124

.

052
SO

. 368
-.002
-l L] 106

-.014"

-.026
g I

- 124
- 1.006
-4 391
-.462
=1.120
-.027
-.053

-.367

- - 4672
-. 001
-. 378
-’3013
--443
~.018

-.013
- 430
-.01L8
-.956

—.001

-11.23

-1.182

— 998
bt 335
1.270

12,69

-0001
~12.35

64050

~7.678

-6.276
-~ 006
-.998

t, t. L
0 “dn Qe

S . ——

N

.Exps M.P.V. Exocenous Fiscsl Policy Variables .

g

- =020 .

"oC’Ol

030
- bR
- AT7
-.015

C =013

o« Qe

.139
-, 498
-~ 275
w358
~a 452
- 020
=082

BN _'Om

-. 398
-.C8E
- 266
344
~Q14
- 258
-»0('}9
"'0333
hatt ] 014
“0525
~.043
=2.990
-1.008
2. 266
bt} 089
-s 335
3377
"'9043
=3.288
~1. 648
-2.001
=1.64%9
~2.313
- 420
- 266

* Absoluie volue less than 0.00005
lue less than 0.0005

*#* pabsplute va



Since the model con:iains scveral lagge’ endogenous variables,
the reduced form coefficiant= measure only the firet-poiiod wffaect on
the corresponding endogenous wvariablos of a unit change in the corives-
ponding predetermine¢ variables. Thesc covfficients have been callew
irsact multipliers, which differ from the time-less. Keynesian multi-—
plixrs of comperative statice.
.. The impact multipliers arz now discussad. Columns 1, 2, 6.9,
12, and 13 of Table 3 record the impacts on the endogenous Variéble%b
of a one=percentage point change in excgenous va:iables,iBl, iB Ty
: H .

rsb rcb rsb
dr "t
of a changz in d_ by onej and the romaining columns of the tabls record
the impacts of a“one billion rupee changz: in the correspording exogendus
variables. For example, the corresponding figures irdiggte that 1X¥ h
incresse ih 1. causes Rs.0.0005 billion increase in ER in the

first periqd,B& .1 billion increase in & resulis in Re,.0.019 billion
increzse in ER in the first peried, and so on. . Similarly, tlese
Figuredindicate that 1% increase in i_, brings 0.0018% increase in ir
and 0.0261 decrease in ihs gencral pric€® -index, and so on.

’td’ and ti reepectively; column 3 presents the. impacts -

The impact of a2 'unit change in zach of the two or more
excgenous variables on an endogenous vrriable is given by the sum of
the coriesponding multiplisrs. For example, the impact of a unit in- .
crease in i 1 and a unit increase in i, on ER equals .0003 -~ .0002 =
+0003. Elmilarly,.the impact multi%lier of a unit ching: in an ¢xogsnous
variable on the sum of the tws or moio endogenpus variabl .~ 1s given
by the sum of the corresponding multipliers. For zxample, the impact
of a unit incrsase in. i_, on th- sum of CU” 2nd D equals —~.0065
=-.0036 = -.0101. Notu: %%at singe the z sduced form is lincer, these
multipliers arc symmetric in the upward and downward directions.

In gensral, the various multipliers are apsropriestcly signec
and their magnitiides do not look unbelisvable. Since our model has 2
large number of endogenous variables andl exocencus poliey verisbles,
wz shall discuss only the impacts of the selected exogencus policy
variables on the seleccted zndogenous voriablee. For easy reference,
thesa selectsd multinliers axs roported in Table 4.



Zelected Impmct Multipliers
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T-ole 4

e e e

Endogenuus T
variable A "Bl
&g 0005
2P -.0125
2pP =.0036
ﬁ"fb =.0047
ALI -. 0064
Alr 0018
mg 0011
AY  -.044)
D BP0 - 0035
A URRL L0062
ATd -.0012

2 (1) -.0046

a/G(ig)/ o004

100

. ——r B

b - - Ghe—mw Exogenous Policy Variable

-008

ary  arl & A AL9 vty oo t
-.028 —;020 =019  «.020 -021 «013 020
-0009 “.008 “5013 1010 0010 --009 “’0010 '
"0090 -0100 "1471 0386 -385 -:358 --386
"‘nl48=_ -.097 _0260 0150 n154 ' --150 -0161
~e126 -.099 -.339  .177 .181 —182  -.177
=199 -,146 -,466  .430° 441 -.365 ~.430

0031 -028 ] 131 0048 -'050 —-018 _-048 -
"'!002 -009 nO?S ‘Om -021. "-004 “uclg
- 523 =671 -3.193 4.873 4,890 -4.153 -4,875
--008- "'0008 —0040 90002 -062 . --008 . "-0004
-7369 -.397 ~-1.892 . 2.950 2,897 —-2.50% =2.950
~.049 -,053 -.251  .383 385 ~.407  -.383

0081 L] ‘39 l - “5-97 » 367 o 365 - 34'8 -~ 367
-.016 -.018 =-.084  .128 129 .89l -.129
-.066 —3070 '--33-6 a512 9514 "’5545 ".488
"0001 -003 0083 9007 --002 "'-008
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In table 4 the tax rzle multiplisre are expressed ip the sanme
units 25 govarnment investment multipliers, etc. The direct tex i te
multipliers here represent the impacts on the csrresponding sndogénous
variables of a change in the direct tax yate of size such thet ihe
direct tax yiel. will Incresse by Rs.l billior at the originzl level
of income {Y). These arc obtained by dividing the corresponding impagh
mltipliers of the direct tex rate by the level of income in 1967-68.
Similarly, the indiz=ct tax rete multipliers hure represent the first-
period effects on the corresponding gndogenous variables of =
- cthange in the indirect tax razte of a size such that the indirzct

tax yield will incroase by Re. 1 killion et the original la2vzl of
privste consumption (COY), These multipliers are cbtained by
dividing the corresponding impact multipliers of the indaﬁcct
tax rate by the level of privote consumption in 1967-68.

a1l the multipliows, except that of er on 1 in Table 4,
conform to their exoegted signs. They indigate th¥9t. a unit change
in the stock of government bonds with the nonegovernment- szctor
{®) hes 2 lorger impact {in absclute terms) on 21l the g%néncial
variasbles except excess reserves of commercial banks (ER ) than 2 urit b
change in any other exogensus variabie in thEvtablg. #ith rﬁipect 1o ER® R
governmént investment (I¥) is the most efficient inggrument. Howevsr,
the =2fficiency coefficient of & with respset to =R~ (-.019) is only o
little less (in absolute value) than thzt of I {.021). Thus, we :
ctonclude that in genaral G5 is the most efficient instrument with respect
to the financial varjzbles. - : '

Sy . : T L
22 For this purpose the dirztt tax rate mulitipliers were changed in units
tc correspond to a one-point chenge in the direct tax rate instsod of
a one-percernt age-peint change in it. e

23 For this purbose!the indizect tax raté'multipliers were: changed in
units to gorrespond toc a one point chonge in the indirect tax rats
instead of 2 one peacentage point change in it.

24 In this discussion, it is ascumed that a unit changz in one policy
- variable equals a unit change in any other poliey vaziable.
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It will bhe seen from Tzbls 4 that the impsct on the non=
financial variables (Y, X, P., BPD) of a unit chance in IY is the
lazgsst of thet of any cther’exogenous policy variable.. Thus, 19
is the most efficient,instrument in this Iespect.

8 ‘greater efflciency of & with r.spect to financial variables
and of T® with rospect to non-fi gal veriables may be illustrated
in texms of theixr affect on M(=CU"+D") and Y. In order to increase
‘the money stock by, say, Fs.0.731 billion by the usz of eithzr inctru-
ment, we have to decrease & by hs.l billion or have to increase

g ﬁli_i_:gég
I° by Rs.l.?é {* -
billion incrcase in ¥ can be broucght out either by a ks.)l billion
i égg) billion increara in_Ig. e

It will also be seen from Table 4 that the first period efrfucts

of the verious policy variables is large on nominal income ang the
general price level and small on rezl inccme. This means that the
gov.rnment can incrzase real output only if it is willing to accedt
rising prices. This suggests the existence o¥ the "Phillips curve"
in the Indizn context.

=) billion, As against this, say, Hs5.3.193

decrease in Cs or a i 5.0.65 (=

The numbers in th i table indicate th*t nearly BOY of the ineruase
in the .funply of government bonds is counter-balinced inm the governaent
budget restraint by a decrerase in unborrowed reserve money (UBM), 34%
by the dzcrease in induced indircct taxes, 8% by the decrease in
induced direct taxes, and 8% by the increase in government intezcst
payments. Moearly 64% of both kinds of governmont expedd itw.s are
financed by induced taxes (direct and indirect} -nd 38¥ by the incziase
in unborrowed reserve money. This suggeste thet nearly two=thizde of
sovernmant expenditurss are self—financing:

Heving discuseec the mle of the important 1nstran»nbs ingividu=lly,
let us consicdocr thom in certain wroups. Takeé thz follow ing six cetzoris
jeribus pelicy actions:s '

&) - ibl = -l,f'ig = =1. This is a poliey of 1¥ decre’se inm cach
of the two Benk Tzt»s. Call it the expdmsionary Bank rate policy.
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ch sh ch ' sh
(B) az = =l = -1,» T, = -l

. of 1% decrease in each of the. four resarve requirements ratios.

= -l. Thies i:.a policy

Call it the expansicnary reserve requirements -olicy.
P b qu i Y

(C) 4@ = -1. This is a policy of Rs.1 billion purchase of govern-
. ment bonds. Call it the cxpansionary oven merket oporatiuns
. policy. i

(D) 2 0f = .5, 19 = .5, This is policy in which the government

increasss .ach of ite consumption and .invostoent exsenditure

by ks.0.5 billion. Call it the expansionary exp>enditur: policy.

(E) . Yat, = -.5, coR:ni = «.5. This is 2.poliey of a cut in hoth
the tax rates such that the vield from each of the two kinds of

taxes decreases'by R8.0.5 billion at the original level of income

and priviote cofisumption, Call it the expansionary tax rote solicy.

(B) .260%=5,51%9= .5, va ty= .5, 00°t, = .5, This equals solicy
* D minus policy E. Call it the balanced budget policy.

The impacts of these six policy  actions on thz selected endosgenocus

variables are exhibiter in Table 5.

It is obvious from the tabl . thet although the Bank rate poliey
influences all the endsgenous veriables in the right direction, its
influence on them is rather small. The balanced budget »olicy, as
one would expect, also.nroducés smell impact multipliers. Th> othex
policies are quite efficicnt in terms of both financis - and non-
financial endogenous variables.
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Table '3

Selicted impact ~ultipliers of Selected Policies

L - e N N ——————

Endogenous S .2 & 1 -5 A
Variable A B c ' D g 7
- —— : ‘ o A=D-E)
A er® =a0002 050 019 =.021 2017 =004
A p°P 01265  .017 .013 .010 .010 .000
& cuP .0109 . 206 .471 .336 372 .014
AP . 0060 .255 . 260 .152 L1510 . 001
AT 0079 234,320 179 L180  -.001
ALI 0108 .359 . 466 436 .412 .024
Al -.0030  ~.061 - 131 .049 .033 016
Al -.0018  -.011 -.078  .021 .012 009
Ay 0742 1.343 3.193  4.e82 4.514 -368
A X ' .0010°  .016 L0407 .03L .004 .027
s L0439 L7960 1.892  2.924 2,728 .196
A BPD | 0059 .106 .251 .384 395 =011
A URM -.0104  -.179 .497 366 .358 .008
ATy .0020 .036 .084 129 -.381 .510
A(T,S) . .0078 .14l .336 .513 .028  .48%
A @ﬁ(-ﬂ)] -.0006° -.002 . -.083 .008 - .005 .003
100

——— p— v -y . SR o o —— ot - ——— — - s
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It is interesting to note thzt in this model the balanced
budget {as defined by policy F) impact multiplicr on nominal incume
is only 0.368, which is very smell as compared with arbalznced.budget
(defined 2s total government exsenditurss = totel tax yield) multipliies
on naminal income of unity in the Keynesian model with exogerous tzx

yield.

ch In teEBS of its impacts on all the endsgenous variables except
BR” and 8", policy C is more 2fficient than pflicy B . Similarly, in
general pelicy D is more efficisnt than policy E. The open market
operations policy C in general is stronger than the exaenditure policy
D with rospect to financial variebles and r¢el M I, and culls the
raverse holds true with respect to nominal NEI, price lavel, balanca
of payments deficit, stec. This cugo.sts the use of policy C over
all the other policies by the Indian governm:nt, which seeks maximum
increase in real NMI with minimum increzre in prices.

With reépect te its impact on tho money stock {CUp + Db),

policy € is 1.59 (‘H) times as efficient as policy B.

‘Kith'rasbect to its impact on the hominal income, policy D is 1.08
(-—-——2’2% ) times =s efficient os policy E, and so on.

Sigmificance-of the Government Budget Restraint

To examine the significance of the government budget restraint
(GBR) in the model, we have solved our model by omitting the Gok
and tresting unborrow:d Téserve money as an exogenous policy
variable instezd of an endogencus v-riable. The se¢lactzd impact
multiplizrs are reported in Table 6. R
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Table 6
Selzcted Impact Multipliers (Omit Governmert Budget Restraint)

ErR s

P s £ s S T

Endogenous ’ EW'geppus Policey V?rlable
Variable PG N - e M 8T A9 -
Pl 131 Ty T, LG -A1RM < oo <1 ‘(ﬁtd .. CD ~’*ti
‘-‘QRCb -003 --031 —0023 0 0038 "'0034 —.034 0026 .034
AB°P -0126 =011  =.0l0 0 .026 .001 L001  —.0%%  —.001
ACUP 0124  -.176  -.186 0 .948 .039 .039 -.030 ~.039
ATP -.0068 -.190 -.145 o .523 -.042 -.037 .032 .041
;1Ib -.0089 -.181 -.162 o} .632 -.073 -.068 ,055- .073
ALY -.0123 =.27% -.231 0 .938 .086 099 =.066 -.086
A‘i.r .0035 0053 0052 O "'1265 0145 0146 —-111 —u145
£;ig 0020 .011 .023 0 -.156 .078 078 =050 -.078
LY -.0840 =1.144 =1.259 0 6.430 2,515 . 2,543 -1.916 -2.51%
ax -.0011 -.015  -.016 0 .o081 -030  .032 L0200 .09
gspy ~.0498 ~.678 -.746 0 3.810 1.533  1.507 <=1.180 =1.5%52
2 BPD «.0036 ~.090 -.009 0 506 .lo8 200 ~.232 -.198
AT, -,0022 -.030 -.030 0 170 065 L0867 L9053 ~.066
-120 =132 0 676 264,267 -736

A(T4-S) -.0088

## lecs than 0005

~.309
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The multipliers in Table 6 correspond to the respective .
multipliess in Table 4 with the difference thet the former are
obtained by omitting the GR, and the latter are obtained by
including the GBR with URM as an endogenous policy variable.

A comparison of the respective multiplicrs in Tables 4 ad
6 indicates that

a) The impact multipliors of the Bank,rate and the
reserve requirement ratios on financizl variaties
are usually smaller in the model with GE and LM
2ndogenous than in the model without th: GBR.

b) The impect multipliers of the four exogenous fiscal

j;'g‘glicy variables (6009 ,éIg, Yot ., COPnt, ) on interest
rates ar: smaller in the model than in the mode] without
the GEr. ' : ‘

c) The impact multipli.rs of the f .ur exogenous f{iscal
policy variables on non—intcrest Tatz financial
varizbles are usually grester in the modal than in
the model without the GRE. '

d) The impact multinliers of the Sank Tote and the reserve
requirement ratios on non-financial variables (Y, ¥, P
etc.) in this model ar. nearly one<half of those in Y
the model without the GOg.

c) The impact multipliers of the four exogenous fiscal
policy variables on non-financial variables in this
model are nearly twice those in ths model without the
CHR.

These findings suggest that the omission of the governnant
budget ristraint fiom the model (which has GPR with URM as tho endc.-
genoue policy vaziable), in general, undsrestimates the impact
multiplicrs of exogensus fiscal policy variables and owerestimates
those of exog:nous monetary policy variables. It should be emphnsised
that these comp-rntive rosult srec subjuct to our choic. of URM as
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the endogenous policy variabls and that they will vary with the choice
of the other endogznous policy variable, given GBR. Since in a policy
mocel the governmant budget restraint is important, the results of the
model with GBR and an appropriate endogenous policy wverialle are the
only acceptable ones.

Although the government in gen:ral uses all its instruments
simultaneously towaids attaining certain fixed targets, to te<t the
validity of our econometric model, particularly of the coefficients
of the policy sub-rzduced form (i.e., policy impact multipliers),
the relationships between the target variables and the instrumesnt
variables of Table 3 werz also used to derive a few policy models,
where tarvcets wer: taken as fixgd and thz number of instruments
egualled the number of targets. In all these policy models,
national income, orice, and balance of payments deficit were taken
as the three target variablec, and different sets of three policy
variables wers used as the instrument variables. The resultant policy-
models, which are not presented heire, did suggest the reasonable-
ness of this model®s impact muitipliers in the Incian context.

. amE w rE—— o e ERA—— o, 4 i n A o r———— e L L e — . . A S i 30 e

25 For derivation of such models, see Tinbergsn {1952).



—~a)—
CONCLUS 10N

A poiicy-oriented econometric model with an emphasis on the
monetary sector has been constructed, estimated, and analysed. The
impact multipliers of policy - actions have been obtained and dis-
cussed, both individually and in certain groups.

Every effcrt was made tﬁeincorporate as ;geny suggest ions as
possible of Brainard and Tobin® and of Christ™', among others, to
supply a monetary policy model free from most of the pitfalls in the
financial model building. UHowevar, we are aware of the fact that our
model is not perfact in all rospacts. The model 1s subject to limita—
tions due to a smell sample. The Indian economy is still in ite develop-
ing stage and its Siructure can be changed by exogenous events, During
this model‘'s post sample peried, a change has iaken place in our economic
(barking) structure by the natienalization of the major 14 commerical
banks effective July 1969, 1In an atmosphere of changing structure of
the e zonomy, the paramater estimates of an econcmetric model cannot be
taken to be exact. However, as long as the change is gradual, such
estimates may be taten to hold good asproximately at least for some
years to come., For these reasons, our parameters and multipliers!
estimates should be taken as suggestive rather than definitive.

It should be emphasised that cur multipliers as reperted in Tables
3, 4, and 5 are obtained on the assuapticn that government takee URY as
a residual (endogencus) policy variable. The multinliers :ould be differ -
nt if some other policy variable is regerded as the endogenous policy
variable,

Our estimates of impact multipliors indicate that policy multi-
pliers zue high with respect to money magnitudes and prices, and
rather low with respact to real megnitudes. Omission of the government
budget constraint from the policy model acproximately doubles the impact
multipliers of monetary policy variables and halves these of fiscal
policy variables. In general, private non-bank liabilities with the
government sector {i.e., REI's loans to private non-bank through the
Stzte cooperative banks) ic the most efficient monetary oolicy verianle,
and open market operations are more powerful than government investment
expenditure with respect to financial variasbles, wipils quite the reverse
holds true with respect to non~financial variables.

s . A 4 e TmAR e —————Am T As SR L s T+ et Lt

26 Brainard and Tobin {1968)

27 Christ {1969)
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The study suggests that the EBI should go ahead in advancing
loans to the agriculturists through the State cooperative banks, and
though the gevernment should continue its efforts to increase its
investment expenditure, it should try to finamce the same through
increased indirect tax rate.
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