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A QUARTERLY MOHUETARY MODEL OF THE TRINIDAD
AND TORLGQ ECOHOMY: 1970:1 -1978: 1v

INTRODUCTION AND OVERVTEW

The purpose of this paper is to analyse the sources of
change in Trinidad and Tobego's prices, real output and btalance of
payments in the eight years preceding 1978. To do this, we construct
a model which nighlights the interrelationships between the real
and monetary sectors of the economy. lUsing quarterly data snd some
estimates, we measure the sensitivity of the resl macroeconomic,
variables to monetary changes.

This study is of inherest for three roocons: fixse
money is recognized es important in affecting the course of economie
activity. Hence, the channels through which money supply and demand
changes are important for control purposes. Several studies have
examined various aspects of the chennel through which Trinidad and
Tobago money supply and demand-changés impinge on the real sector.
Bourne [ 1979] examined the behaviour of interest rates in Trinided
and Tobago from 1969 to 1976; and Ramseran [ 1979} investigated the
relationship between @he balence of payments end money stock between
1966 and 1975. The present study examines money supply and rmoney
demand reletionships from 197C¢ to 1977. The result; of this study

can be compared with the previous studies.



Second, this study ig the first to analyse the reletion-
ships between real and monetary aggregates for this eight yeer period.In
thia context, it may be noted thet Persaud [ 1975] has constreted a
macroeconomatric model of the Trinidad and Tobago econonmy, but a
mejor defect of this model is that it ignored the interascticn between
the real and nonetary sectors. To the extent that the model in this
study treces the sources of change in the private and government
sectors boack to changes in both the monetery and foreign sactors,
it contributes to our understanding of the workings of the Trinidad

and Tobage econosy .

The third reason for undertaking this study is that it
jabroduces ngW cupicical information into the existing controversy
in Caritbeon monetary economics between advocates of short term
monetery policies and adwvocates of short £erm fiscel policy. The
‘ Keynesian and 'Classical' economists opinions concerning the relative
importance of monetary and fiscal instrument for stabilizing
economic activity are crucial to their erzuments: the former argue
that additions to and substractions from the flow of expenditures
are the most ioporvant factors influencing economic activity, while
the latter argue that "money does matter"-and as such it affects
economic activity more significantly than other erc_ eacus- variables.
In deriving impact multipliers from the nodel, this study provides
8 basis for judging the validity of the arguwients used in the con~

troversy.



Section two (2) of this peper presents the theoretical

structure of our quarterly model with a detailed exsmination of the 7
inddvidusl equation and their role in the model., Section th?ee (3)
glves the statistical eatimetes and the application of the model. As
well, the response of the resl sector to sets of assumptions about
changes in the monetary end foreién sectors are quantitatively traced.
The exercise enables us to derive the generél inter-action between
balance of payments changes and growth in the domestic economy which
in turn provides a consistency check to any quantitative recommen-

dations that may be made by the Centrel Bank.
THD MODEL

The theoretical structure of tﬁe model can best be
illustrated by Flow Chért I. The system of equetions which are the
counterpart of this flow chart is as follows:-

A : The Real Sector Eaquations

Al: The Consuption Function

. _
(Pt) =e + 2, Y + 2, (C/P)t_l
with 2, >0 and a, >0, and

2
where C/P = real consumption expenditure

Y = real income, end
(C/P) = real consumption expenditure in the previous

t-1
periocd.



FLOW CHART 1:

MONETARY & INCOME FLOWS IN THE TRINIDAD AND

TORAGO ECONCMY
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A2: The Investrment Function

t

I=1b +b, ¥Y+1
o} 1

5 LRIt

+ -
1% % 1

with bl >0, bg <o, and 13 >o

i

I
.
LRI

Investment
Real income and

= The long term rate of interest

A3: The Government Revenus Function

(GRE) = Co +C ¥ +C, P

t Lok

i > <
with c:L o, and c2' o

where GRE = government revenue,

Al

(T24/

Y = real income, and
a
" = the rate °f inflation

+ The Import Demand Function
=4 + Y + P
P)t d dl d2 (Pm/Pn)

with dl >0, and d2 <0

yhere IM/P = the volume of imports

Y = real income, and

Pr/.pp = the ratio of import prices to domestic

prices.
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B

(B1)

AS: The Export Demand Funchtion

(EX/P)t = eo + e Yf + e (Px/Pw)

2

with e.>0 and e <o
i 2

Where EX/P = the volume of exports

P
X

the price index of total exports

P a weighted index of UK, USA and

w
Canadian import prices.

A6: The Price Function

(2P, _

P = frfos

withfl >0 andf2 <o

where (p,.-P, )/ P

= the relative change in
t k-l =

-1
prices

Y

1

real income, and

M5

it

money supply.

The Monetery Sector Equations

The money demand function

— e - .
(M/P)t =8, AO,+ g AY g, AP+ &5 A TBR + {1-A) (M/P)

; = ;
with gl >0, gg <o, and 53 S O and

where (M/P)}) = real money balaence
Y = real income
Pe= the rate of inflation, aond

TBER = the short term interest rate.

t~1



(B2) — The Money Suprly Function

= + 1 o T
MS hO hl UBR + A DRI + b37 ‘LIQ

wvith h1 >0, h2 <o, h3 >0
where M5 = money supply

UBM = unborroved base money

DRI = the difference hetween the discount rate and
short term interest rate (TBR)
B9 - the liquiaity ratio
(B3) The Term Structure of Interest Rate Function

IRT, =k + k., TBR + k_ LRI
C : -

t 1 2 1

with kl >0, k2.>o ‘
where LRI= the long tern rate of interest, and

TER= the short term rate of interest.

C: IDERTITIES
Income

(c1) Y =C+I 4§
n

where Y = aggregote incone

-C

consunption
I = investrent

E = autonomous expenditure
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( (c2) BALANCE OF PAYMENTS

NFA = ZP - IM + NFK

where HFA = net foreign assets
AP = the velue of exports
IM = the value of irmorts

NFK foreign capital inflows

it
o

1)

ct

. {C3) musErvE HowEY

Bl =XP - IM - GR + GE + A P3C

vhere BM = the stock of base monsy
XP = the velue of exports

IM

i

the value of imporis

GR = government domestic revenue

GE = government expenditure

il

PSC = privete sector credit

Before we go into an equation by equation exposition of the
complete system it is of soue importance to note a few interestingv
features of the model. First, it can be observed that in the foreiagn .
sector both the savings and trade gops (thet is, the well known "two
gaps" of Chenery andiﬁtrout) have been eggregated into a single gap
which may be termed the "resource " gop. Essentially, the latter gep
indicates the difference between potential expendi%ure flows such as

¢consunption plﬁs investment plus exports and the availability of

total resources as msasured by the gross domestic product plus imports.

In the theoretical model this gap is measured by the national incorme

identity.
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Second, the feedback of the resource gap and the
phenomenon of inflation are recognised - implicitly/explicitly in
the model. Thus, in the model, as the pattern of expenditure flows
are formed on one side of the real sector, aggregate real supply is
generated on the other side through capital stock. This gap, which
mey be defined asg:-

Excess Demand = C + T + B - IM - GDP
contains slack variables such as inventory investment and exogenously
elements of demand flows such as government expenditure on goods
and services and net income Ifrom sbroad. The net value of the 'gap'-
measures the magnitude of excess demand in a given pericd left

unsatisfied due to supply shorbages.

Tn tha mAanotrarr cantnr inctitusrianal FontAnwa crrath am
AN thae maonotay ne IofteeTrs, SuCn ST

. banking habits and govermment's monetary policyidetermiue the
supply of money, and this in turn influences the level of demand.
Together with the inflaticnary gap the monetary situation determine

the process of growth through the terms of trade, the cost of

horrowing fundzs (interest rate) and asscociated variables.

Third, gquarterly data have been utilised in the estimation
of all the parameters, the use of this type of data has the distinct
advantage of adding to the degrees of freedom and so enables the
sample to cover a much wider variety of experiences of the various
sechtors of the econoiy. Furthermore, the parameters that are
estimated can be much more meaningful in the forumulation of policies,

than parameters derived from annuzl data.



iy

1
p

ENE

The specification of the model equations may also be
examined briefly. In the set of equations (1) -~ {&) in the monetary
model, Equation (Al)} measures the behaviour pattern of aggregate
consumption. In line with the standard practice followed in macro
monetary models, the rmovements of real income determine movements
in real expenditure. The relationship is however modified by the
introduction of another structural variazble which measures the
extent of past levels of consumption expenditure. 1

Thig variable plays a dusal role, Firstly, it immplies

that if hthe level of consumption expsnditure in the past was high
3y T T >

there is likely to be greater stimulation of consumption irn the future.

.

Becondly, it is intended to capture the fact that an increasing
orientetion of the economy towards the utilization of consumer goods
will invari=bly lead %o on expansion of consumer goous industries
and this in turn would siphon off potential capital goods investment
funds. As such the past consumption expenditure variable wilil have

an indirect impact on capitel goods investment.

In equation (A2) investment flow is measured through
the absorptive capacity variable GDP. The growth of gross demestic
product and previous levels of investments are the variables which

are expected to be conducive Lo investments.
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Eguation (3) determines the expenditure flow on imperted
goads. While Gross Domestic Product captures the income effect, the
ratio of domestic prices to import prices arsz introduced to capture
the substitution effect, if any, between the domestic versus foreign
sources of supply. It may be ergucd that the relative prices are
irrelevant to cases of imports required by Trinidad and Tobago since
8 substantial part of its imports a2re in the form of petroleum which
are refined and then re-exported. though this may be true for
petroleum, merchandise imports for consumption goods as welil as capital
goods and machinery have been observed to have a significant
relative price effects. The size of relative price elasticity, how-

ever, is expected to be low in the case of capital goods and machinery,

but high in the case of consumption goods. Furthermare, even in

the case of consumption goods, we expect that the  eneral profitability

in the domestic market as indicated through the relative price

variable may accelerate impori substitulion processess aud so

influence the size of the relative price elasticity. Finally, it

should be noted that in equation (3) a net foreign reserves

variable could be iﬁtroduced tu capture the fact that in a developing

economy - such as Trinidad and Tobago - the overall capacity to

import wmight be constrainad by the overall halance of payment

position. Unfortunatély, such a variable has been omitted in this

study. ‘
The behaviour of merchandise exports i3 determined by

equation (4). In this equation, the level of income or activity of

the importing area or country,and price of exports commodities

ere considered as the main determinants of Toreign demand for Frinidad
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and Tobago's exports. At this point it mey be noted that although
we recognised that the terms of trade position could be affected
by the economy's past position in the area of international trade,
we did not include sny variable in the export eguetion to reflect
this. Equation (5) is a proxy for the movements in the general
price level. As has been indicated previously the value of excess
xzoney supply togethgr with-the real value of aggregate excess demand
determine +the movements in prices, therefore, ideally, in defining
an equation for representing price changes, a variable representigg
normal or safe money should te includ;d. The ‘*safe! level of money
supply_is thet when corrected for any exogenously determined
varistions in velocity grows at the same rate as real outpui. In
other words, it is that‘level of morey which only changes to
accomodaie and is in con-currence with any changes in resl pro-
duction and money incbme veloelity. As such, any change beyond

the safe money supply promotes an acceleration in price movements.
The fact that our ﬁrice equation does not include the 'safe’ level
of money is an apparent deficiency in the model., As such, we

do not know from the model whether or not the monetary authorities
are highly efficient and capable of making quick and complete

adjustments of actual money supply to the I'safe! level.

Equations (B1)-(83) represent the monetary flows in the

model, Equation (Bl) describes the demand for money. The inclusion
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of the income variable in the equation caﬁ be jusfified on the
ground that short term fluctuations in the levels of real balances
are in the mein determined by changes in the level of domestic demand
factors.

As for the variable 'Pe! its inclusion as en explicit
variable in the demsnd equation for money can bve Justified on two
grounds. Firstly, due to the relatively underdeveloped nature of
the capital market in Trinided and Tobage, the real alternetives to
monetary assets are the real azsets such 25 real estate and consumer
durebles. Hence,_any change in theif prices would reflect on the
demand for money. Second, in an inflatiocnary climate, such as that

Willehh existed in the ecunomy since 1970, we expecu Lbai Lie holders

“of money would minimize the cost of holding money by shifting to

financial assets which in essence would reflect the change in com~
wodity prices rather than in interest rates.

A major concgptual_problem exists however, in the in-
clusion of 'pe' in the money demand equation, since in essence the
rate of interest thet has been specified as one of the explanatory
variables in the equation itself ermbodies the rate of chenge of pricea.
In other words, there is likely to be = high incidence of multi-
collinesrity between 'p€! and 'y Hotwithstanding this apparent short-
coring the two variebles 'pe' and'fBR were included in the equation,

gince other researchers have found that the relationship between

these variables is insignificant.
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Turning to the short term interest rate {TBR) our
preference for its use rather than the long run interest rate (LRI}
in the money demand equation is based on two grounds; first, in the
post 1970 period there has been an upsurge in the demand for short
term bonds by Trinidad and Tobago households; and second, the monsy
supply equation that we will be discussing subsecuently contains
the short run interest rate, (TBR) in pBR. The point thet is being
made here is that in order to exasmine the interactions between the
supply of and demand for money functions, it sesms better to utilise

TBR rather then LRI in the money demend equation.

.The specification of the money supply equation basically
rests on two WYPOLDesEs spout commercislbanks behaviour in Trinided
and Tobago; the first is that loczl 5anks adjust their portfolios
to optimize profits, and these adjustments in turn affsct money
supply independently of any action by the Central Bank, and the second,

“igs that commercial henks are uncertain as to the direction and
magﬁinude of shifts in their current interest rate structure and

hence with regard to the merket velue of the non-natural securities

in their vorifolios., The preceding hypotheses imply that a typical
commercial bank needing funds at short notice end faced with uncer-
tainities has only two options: the first, is the transformation
of one type of assets {say, Preasury Bills) into gn eligible asset,
or the second, is & simultaneous creation of an asset (reserves}
and e 1liebility (by borrowing). The choice options that are open
to the Commercial bank can best be summarized by using the simple-~

fied bolance sheet given in Table I below.



£

- (a) Bank Accepts

1k

TABLE T

COMMERCTAL BANK BALANCE SHEET

ASSETS LIABILITIES
Foreign Assets : FA Foreign Liabllities : FL
{a} Foreign Liquid Assets in $ Trinidad & Tobago to
non~residents
(b) Foreign Earning Assets in foreign currency %o

-~ non residents

- regidents
Required Reserves : RR Deﬁand Deposit Liabilities:DD
Excess Reserves ER Time Deposit Liabilities :TD
Government Securities GSB Other Liabilities - :0B
Loan Portfolio : LPB Capital

(b) Trade Bills
(¢) Export Accepts etec.

Vhile the simplified balance sheet in Table I does not
glve the whole picture for a commércial bank, it can be clearly
seen that in principle if such 2 bank j5 ip need of reserve it can in prin-
ciple vary any of the following: FA, PR, ER, GSB or LPB. However, the
extent to which it can vary these parameters will of course be
determined by the constraints it faces, for instance, liquidity ratio,
borrowing terms and ccsts, and 80 on.

While we have deslt with the options aveilable to a

single bank in need of eligible assets, it goes without saying that

the analysis could be extended to. the entire commercisal banking

STt - e e P — —rp e — -
it < T G



15

system. We have done this here, and for the sake of simplicity we
further assume that in equilibrium all domestic inter-bank lendings
and borrowings cancel out. Hence, under the prevailing assumption,
the commercial banking system as a whele adjusts its portfolio only
with respect to the pubiic and the Central Bank.

One of the advantages of the approach outlinsd above is
that it allows us to'highlight the way in which the money supply
mechanism run- that is, the monetary suthorities stply base money
which is distributed Wetween the public-and the commercial hanks
according to their portfolio preferenées, and the resulting alloca-~
tion détermines money sSupoly. V

Money supply is & multiple of base money creation, and

L ]
the wvarisbles included in the function are derived in. the following way:

let B = CP + B (the iobal monetary base under the control

of the Central Bank).

where the components and the sources of B are:

COHPONENTS SOURCES
RR: Required Reserves GSCB: The Centrzl Bank holdings
ER: Excess Reserves . of government securities
CP: Currency - _ BBCD_:‘Borrowings by commercial
banks
HFA : net foresign exchenge reserves ~
. FL-FA
Now let UBM = GS., + UFA {the unvorrowed monetary base) (82,1)
so that
RR + ER + CP = BE__ + UBM (B2.2)

CQ
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Equation (B2.}) can be rearrenged, so that we obtain

UBM = RR + (ER - 3B ) + 7 ' (82.1)
If the reserve allocation ratic is § then:
RR = § DD = GMi - 8CP (in the case of nurrow money
since M, = CP+DD) {(B2.5)}
and

.
RR = DD = fMa - &(c? + 7D + SD) (in case of broad (B2.6)
money ).

The public choice to hold its money balances in the form
of cF or DD will depend on factors such as banking habits and the
interest rates charged on deposits. Since we cannot quantify the
banking habit variable and since the time sevies data on the interest
rates changed on demand deposits vary from cormercinal bank to
commefcial bank, we assime that a simple linear reletionship between

cP anda MS, that is,
cP= nu. (B2.7)

The analysis is extended by tuking into account
commercial banks allocations between free reserves and interest
eerning asgets in the banks portfolio. As excess reserves are held to
safeguard sgainst the risk invelved in the creation of deposits, if

o . a ., . .
the cost of borrowing from the Centrel Bank, r , increascs, comercial
banks would tend to hold non excess reserves. Conversely, if the yield
onn the highest alternative interest earning asset in the banks port-

folio increeses, that is, if Y>yd, then banks would minimize ER. In

the: case of BB cxmctly opposite relations should be evident.
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In other words, if the cost of creating deposits through
borrowing reserves, measured by the rediscount rate‘ydg exceeds the
yield on alternative liquid essets, say 'Y;: then banks would borrow
less from the Central Bank. Fpom the gbove analysis we derive a

statement for free reserves:

it

FRR
and DRI

ER - CBB (B2.8)
¥D - RI (B2.9)

vhere'FRR' indicates free reserves;

n

and DRI the difference in the cost and yield of assets.

An additional variable explains the quentity of free
reserves neld by commercial banks; thgir ligquidity position as
measured by the ratio of liguid assets to deposits (LIQ).In otherwords as
Commsurelal banis liquidity rise they cre in a betser rosition
‘to face uncertainity and so substitute interest earning assets for
excess reserves. Also,higher liquid asset rutios meen greater swrplus
of liquid assets ovef the limit prescribed by the Central Bapk,
and the latter could be converted into interest earning assels. pgg a econ-
sequence for each benk the liguid assot retio is also & function of free
reserves. By assuming that the FRR esquation tekes a linear form we
derive the following expreésion:

FRR = (ER-CBB) = & +QDRI + SLIQ {B2.10)

-with 8>0 and §<o
Finally, by substituting equation (2.7), (2.9) and (2.10} into {2.h)
and solving for M3 we obtain the final form of the money supply as:

Mg = 1
d+n-dn

with y>o, f<a, and é6>0.

( = o + YUB1 - BDRY + SLIO o (BR.12)
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The next equation to be discussed is the term struckure
of interest rate equation which essentially in the model forms a
link between the long and short run rates within the money market as well
as a link between the real and monetary sectors. As the re;der
will aporeciate, the selection of slements in this function is
rather difficult, since long terg interest rates are generally some
function of expected short term rates over the life of the particular
long term rate, and expectations are complax. Because, we are
unable, at this time, to formulate an adeduate hypothesis about
interest rates expectations, we simply followed en approach
suggested by Evans [i969} and assume that the long term rate is
directly related to the short term rate by a stock adjustment process
Thas is:

LRI

]

T oy + @ TER + él-LRIt_l
where Slis the coefficient of adjustment.
It is of some interest to note that if the stock adjustment
coefficient '6; approximates unity, then there will be a long dzlay
in edjustments between the long end short term rate, and consequently,
there will be a2 long delsy in the reaction of monetary factors on in-
vestment and incame.
Finally equetion (Cl) - (C3) are identities which close
the system. Equation (Cl) meesures aggregate e%cess.demand and
equation (C2) in the model stands for balance of peayments accounts
of Trinidad and Tobageo with the rest of the world. The stock of

gold and foreign exchange reserves adjust according to the balance of

payments surplus or deficit.
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THE EVMPIRICAL RESULTS

In this section of the paver we shall analyse 0.L.3. estimates
of the structural equations based on total income expenditure and
finsncial data. It will be seen that, for some of the equaticns,
changes in the formulation are introduced and these changes are

commented upon while discussing the results.

The coefficient of determination_(Re), the standard
error of estimate (Se), and the Durbin-Watscn statistic asre provided
below each estimated equation. Under each regression coefficlent
is written its standard error and the former is adjudged es beiﬁg
statistically significant if it exceeds the latter. In the case
of the Durbin-Watson statistic, the test of serial correkation is
performed at the 5 per cent level.

The Consumoption Function

(C/P), = ~3b.196 + 0.255 ¥ + 0.753 €

{21.087) (0.130)

R2 = 0.981 Se = 10.590 W = 0.623

The Investment Function

1t = - 288.293 -31.538 LRIlO + 0.163 ¥

{138.773){(19.022) (0.071)

RZ = 0.518  Se = 20.33%  DW = 0.148
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The Government Revenue Function

= I
GREt = -276.291 + 0.848 Y + 2.293 Pt—l

(28.526) (0.001)  (1.383)

R% = 0.938 Se = 18.030 DW = 0.349

The Import Demand Function

(IM/P) = 3L43.953 + 0.030 zd -~54.669 (PM/Pd)
t om
(95.543) (0.261)

R® = 0.678 Se = 11.750 DW= 1.29h

. The Export Demard Function

(Ex/P)t = 227,610 - 0.283 ?for - 0.304 (Px/Pw)
(70.k22) {0.570) (0.442)

32 = 0.992 Se = 31.013 DW = 1.53k

The Price Tunction
P® = 2.073 + 0.ho1 PS - 0.00L Pm
. \ o5 O =
{0.783) (0.26h) {0.002)

RZ = 0.420 Se = 2.119 DV = 2.31h4

The Demand for Money Funchion
(M/P)t = = 1286.669 + 3.253 ¥ + 14.528 -TER °

(296.89k) (0.732) (7.560)
E

~ 5.572 P + 0,210 (HIP)t_l

(2.199) (0.191)

R2 = 0.995 SE = 2.888 DW= 2.303
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The Supply of Money Function

MS1 = L6h,188 + 2.095 UBM - 1h.065 LIQ + 71.389 DRI
(126.649) (0.356) {5.384) (34.758)

R° = 0.88h Se = 10.555 IV = 0.32h

The Term Structure of Interest Rate Function

LRIt = 7.199 + 0.111 THR

(0.197) (0.h432)

R° =-0.934 Se = 18.292 DW = 0.215

DISCUSSIOI OF THE HSTIMATED EQUATIONS
The Consumptioﬁ Funetion

Mltn preddmndam AP dha Aameieonk 3 an Fromakd heir +7
ThT gsvimales of the TSOnoUWnpuiol Iunatlon 2o that

- total income {GDP) and the pericd lagged consumption are the two

explanatory variables which account for almost 2ll the veriation on
dependent variasble as seen from the size of the coefficient of

. . 2_. - iy - .
determination (R™=0.981). The contribution of esch variable is
revealed by the size of each regression coefficient. The contribution
of* lagged consumption exceeds that of total income and this implies

that there is considerable delay in consumers reaction to changes

In income. But since ithe equation shows a high incidence of serial

correlation our findings should te trested cautiously.

Having mentioned an apparent shortcomiag in the
estimated consumption function, our next concern is to interpret
the estimates., In this context, we note that the short run marginal

propensity to consume out of income in Trinided end Tobago is 0.255.
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On the other hand, the long run marginal propensity to consume
estinated from the same equation is:-

.255 = 0.955
1~ .753 '

Since the long run marginal propensity differs
significantly from the short run propensity, this implies that the
elasticity of expectation im the Trinidad and Tobago economy in
the 1970's has been. dynamic. The short run income elasticity
calculated et the mean value is 0.360, and the long run income
elasticity is 1.348. The above results mean that an increcase in _
income by one percentage point will be translated inte an increasa
consumption of .360 and 1.348 per cent in the short and long rum,
respectively. The latter resuits means that in the long run thers

is likely to be negative savings.

The Investment Function

As our result shows the two explanstory variables, the long run
rate of interest (10 year Covernment bond rate) end aggregate income
account for explaining only 42 per cent of quarterly variations in--
investment expenditure over the review pe?iod. Also, the equation
seerts to be unacceptable from the point of view of the Durbin-Watson
td! statistic (o.lhai:

The equation shows that within Trinidad and Toba59 demand in-

duced investment contributed by the income variable-is almost in-
significant when compered with investment induced by the easiness of

tightness of funds. Purther reflection on the result pertaining to the

income varieble indicete that all things being equel a one percentege
point increase in income would increase investment by approximately

0.16 per cent.
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The coefficient of the long term interest rate is 31.538.
The inferences that ¢al be drawn from the above result are the
following: -
(a) First the significantly negative value of

the coefficient implies that if government in-
creases the long term bond rate there will be

& significant fall in private investment. -

{b) Secondly, the result seem to imply that under
some assumptians, the actual change in invest-

ment exceeds desired quarterly investment changes.

THE GOVERWMENT REVENUE FUHCTION

Although 32 in the estimeied Government revenue function
is quite high (0.938), the low positive Durbin-Watson 'd' statistic
indicates tha presence of serial correlation in the error term.

This implies tnat our estimates and the succeediﬁg interpretation
mist be treated cautiously.

According to our estimatea the marginal propensity of
government revenue is approximately 0.85 per cent. This means that.

a dollar increase in aggregate income leads to a .85 per éent increese
in government revenue. The income elasticity of government revenue
is 13.03 ° -

As comparé@ to Persaud { 19751 study our government
revenue function could verhaps be regarded as an improvement, since we
have an additional variable, price changes (P°), to reflect the
impact of inflation on governments revenue. The estimated equation
shows that government revenue can be expected to increase by 2.263
per cent each quarter even if income remains constant, but prices

contimie to spiral upwards.
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THE IMPORT DEMAND FUNCTIOHW

According to our previous discussion the volume cof
total imports is assumed to depend on the level of aggregate income
and the price of imports relative to domestic prices. The fitting
of this function is quite good as shown by the coefficient of
multiple determination and the Durbin-Watson statistic. The two
explanatory variables explain as much as 68 per cent of the quarterly

variation of imports over the sample period.

An estimated income elasticity of .052 indicates
that the relatively higb rates of groﬁth it aggregate inccme
during the 1970's are associated witﬁ a2 higher demand for imports.
Parvicularly, the demznd for imports vise strongly with the

-rapid increases in the export earnings of the petroleum sector.

The relative price elasticity of -0.331 indicstes
that Trinidad and Tobago importers are quite insensitive to change

in relative prices.
THE EXPORT DEMAND FUSCTION

Ovrerall the export demand fgnction does not provide

" a good fit. Although R2 is quite high (0.99), both explanatory
variables - the foreign market activity variable and relative
prices -~ are statistically insignificant. Additioﬁally, the
activity varisble has the wrong sign. As for the Durbin-Watscn
statistics thig falls in the inconclusive renge, hence not much
could be said about the impact of auto-correlation on the estimated

v

.coefficients.
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Notwithstanding the poor fift of the equaticn if we take
the estimsted price coefficient at its face value and calculate thé
price elesticity, the value of ~0.11ll seenms torindicaxe that
Trinidad and Tobego's merchandise exports are inelastic witﬁ respect

to relative prices.
The Money Demand Eguation

In the estimated money demand function, aggregate income,
'Y' emerges as the most significant variable. In addition, the rate
of interest on short term government securities‘TBR! varieble as
well as the price expactation varieble 'P°! and lagged reel balances
{(M/P), varieble ere atatistically significant. The explanabory
power of this equatiﬁn is quite good as the four verisbles that
were selected accounts for over 99 per ceﬁt of the veriation. in real
balancé (money}. )

The money derend equation has another interesting
featura., In the more recent monatary discussion the demand for
money is usuvally conceived as a stable function of its arguments.
Moreover, Keynes speculative motive is regerded in current economic
discussions as an 'adnoc! e;planation of the interest elasticity of
the money demand Tunction and as an element which should be elimiﬁated
from macroeconomic models utilising & ¥eynesian framework. Ian fact
according to Johnson [ 1962] keynes monetary theory has be;n refined
and elaborsted by subsequent writers in the Keynesion tradition.
Keynes most extreme departure from ﬁrcvious onalysis - P1S: emphasis on

the speculative demend for money at the expense of the precautionary -~
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has been gradually abandoned.."” Our evidence in the Trinidad and
Tobago context is in direct contradiction with the volunminous empirical
work on the topic and mﬂy_be regarded as typical Keynesian in one
respect. The fact that the price expectational variable 'P®'  has a
negative sign seems to support Keynes argument about the speculative
beheviour of households and business firms.

Connected with the problem of the speculative behaviour
of households and firms is the question of the income elasticity of
money. More specifically, the point is generally made in the literature
that in developing economies the income eiasticity of money exceeds
one-~ thet is, money is considered to be a luxury good. While this
view is strongly supported by Adekunle (1968), Iyona (1676) and
athars diepubc 34, Yowover, it is lableresting Lo note thet 1n
JPrinidad and Tobago money can he considered a luxury good, since the

income elasticity is estimated at 5.53T.

THO  pinal points may be noted in-so-fer as this
equation is concerned and these are: firstly, that the speed of
adjustment of money seems to be quite rapid in Trinidad and Tobago, and
secondly that in 2ll our estimates the variable 'TBR' has a positive
coefficient. If the estimafion procedure is not responsible for the
positive "IBR' coefficient then it suggests that an increase in Government

short term interest rate lesds to an increase in the demind for real balance.
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The Money Supply Function

The estimates obtained for the money supply function show
that R2 is very high but there is some evidence of serisl correlation
(DW=0.32h)}. All of the estimated coefficients are statisti-cally
significant by our usual statistical test, end all the coefficients
have the correct zpriari sigus.

The coefficient of unborrowed monetary base hes a positive
sign and its wvalue of 2.095 suggests then a dollar increase in
currency and/or re#erves would lead to a $2.1 increase in money stock
(directly and indirectly). Correspondingly, the negative
coefficient of the variable LIQ suggésts that a one percent increase
in liquidity ratio would reduce money stock by approximately 1h.1

A . bl
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o1 the intares
variable, the fact t@at is positive indicstes that money supply is
interest inelastic. In other words, the result seems to suggest
that o limit increase in the excess of the discount rate ever the short
term interest rate would briné about 2 corresponding increase on
money supply. Evidently, thé above result neseds to be checked and
in future work it is intend to do this by separating out the dis-
count rate (DR) end the short run rate {TBR) in the money supply
function.

Finally, our analysis of the meney supply function

yielded the following elasticities:
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(a) UBM = 0.b477
ME

{b) LIQME? - 1.090

(e) DRT = 0.278
He
These elasticities suggest (a) that a one per cent in-
crease in unborrowed base money and the interest rate differential
would increase total money supply by 0.47 and 0.27 per cent respective-
1y; (b) that a one per cent increase in the liquidity ratio will
raduce money supply by 1.09 %.

The Term Structure of Interest Rate Tunction

The final equation on vhe term structure of interest
lrate function which provides one of the links between the real and
moﬁetéry sectors in the model. The estimated relationship as showm
above is unsatisfactory; the equation shows a high degrse of serial
correlation but high‘Re. Also the estimated coefficient TER seem
to suggest little, if eny, relationship between the long term and
short term end of the government bond market. Further résearch

in this area seems necassary.
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SUMMARY

~In this paper an attempt was made to identify the relationship
between the real and monetary sector in Trinidad and Tobagzo using
guarterly data., Much of the results we obtained are contradictory
to generally held opinion but this may be due Tto the unrsliabiliity
of data and inadequacy of the estimation procedure used. We intend
to continue this exercise by utilising alternative estimation pro-
cedures in deriving the perameter estimates, We also intend to

test the predictive power of the model.-
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APPENDIX A

Data Source

The time series data utilised in this study were

obtained from the following sources:

1. Central Bank of Trinidad and Tobago,
Statigticz) Digest (Various issues)

2. Central Statistical Office, Quarterly Economie
Report, (Various issues).

3. I.M.7. Finencisl Statistics (Various issues)}.
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FURTHER ESTIMATES OF STRUCTURAL EQUATICHS

The estimates of the preferred structural equations are
presented in the main body of the paper. Further estimates of the
structural equations based on the OLS procedure are given in this

appendix.
The Consumption Demand Function

C/P = 36.208 - 16.473 TBR + 9.790 ¥
(27.871)  (2.839) - (0.0ko)

R® = 0.938 SE = 10.447 DW = 0.678

c/P = - 103.856 + 0.930 Y
(23.50k) (0.050)

RZ = 0.961 SE = 14.87h D = 0.368

The Investment Demand Function

I =122,238 + 0.102 Y =~ 6.279 LRIEO

(149.197) (0.071) (17.845)

- ' 32 = 0.284 SE = 21,309 DW = 0.133

I=64125 + 0.123 Y
(32.138) (0.068)

R2 = 0,311 SE = 20.918 DW = 0.122
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The CGovernment Revenue Function

GRE = - 271.522 + 0.853 Y

(28.16L4) (0.0860)

Fz = 0.93k SE = 18.292 DW = 0.215
GRE = - 16.162 + 0.0h2 Y + 1.475 Pm,
{22.089) {(0.06Lk) (0.513)
© 4+ 0.969 GREt_l
{0.072)
2

B° = 0.902 SE = 6.643 DW = 0.h491

The Price Function

=4

PTo= 1,993 + 0.395 Tm ~ 0.0002 Pmt—l
(0.802) {0.163) (0.0021)
R® = 0.408 SE = 2.121 DW = 2.304
e -
P~ = 2,571 + 0.001 Y
(3.62h) (0.008)
2 N ’ )
R = 0.200 SE = 2.293 DW = 1.230

pE = 2.160 - 0.0005 ¥ + 0.395 Pa,

(0.336) (0.007) {0.163)

2
R = 0.410 SE = 2,121 D¥ = 2.301
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The Money Demand Function

M/P = ~ 156L.T81 + 12.975 TBR + 3.975 Y
(73.08k) (7.445) (0.108)

- R2 = 0.902 SE = 27.395 DW= 1.006
M/P = -~ 1650.901 + 22.470 TBR + L4.103 Y
(70.331) (7.263) {0.103)
- 6.5h2-Pe
(2.1k3)

32 = 0.91%k SE = 2,415 DW = 1.773

The Money Supply Function

MS1 = b2h.hh3 + 1,996 UBM - 1k.305 LIQ
(126.765) (0.355) (5.271)
+ 87.84k4 DRI + 12.836 P°
(33.753) (8.586)

2

R = 0.870 SE = 10.630 IW = 0.29h

S, = 1140.146 + 5.157 UBM ~35.309 LIQ
(356.435) (0.997) - (24.820)
+ 278.052 DRI + 53.78k P¢

(100.523) (24.141)

RS = 0.844 SE = 29,0k4 DW = 0.6L1
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