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Abstract

This study examines the exogeneity assumptions underlying the
monetary approach to the balance of payments. These assumptions
include the exogeneity of the determinants of the demand for nominal
money balances (domestic price level, interest rate, inflation and level
of real income) and domestic credit component of money supply with
respect to foreign reserve flows. When we use the reduced form
expression of the monetary model and if the exogeneity assumptions
underlying the monetary approach to the balance of payments are
incorrect, then exogeneity makes a difficult task to interpret the results.
To test the exogeneity of the determinants of the demand for nominal
money balances and domestic credit with respect to foreign reserve,
two tests are carried out by estimating the unrestricted and restricted for
Pakistan. In the first test, data is used at level and in second test first
difference is used. The motivation underlying the second test is to
reduce the possibility of spurious simultaneity. The results constitute
positive evidence for the monetary approach to the balance of payments
on theoretical specification as well as on empirical. The result
presented in this paper suggests that the assumptions of the monetary
approach to the balance of the payments regarding exogeneity are
correct both in short run as well as in long run. The null hypotheses for
exogeneity of price level, real income, interest rate and inflation are
accepted. On the other hand the null hypothesis for the exogeneity of
domestic credit is rejected for general model but accepted for linear
model. The contradiction in domestic credit results may be result of
spurious simultaneity. It is suggested that exogeneity test such as
performed in this study, are an important step which should be
performed as a part of any test of the monetary theory of the balance of

the payments, or any theory for the matter.
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Introduction
There is no general consensus on the validity of the

monetary approach to the balance of payments despite ;,
importance, both in explaining the inflationary epidem;,
(Johnson, 1972b) and as a theoretical basis for policy

recommendations (Rhomberg and Heller, 1977). The reasqy,
behind it, is the controversy over the accuracy of the exogeneity

assumptions underlying the monetary approach to the balance of
payments. These assumptions include the exogeneity of the
determinants of the demand for nominal money balanceg
(domestic price level, interest rate, inflation' and level of real
income) and domestic credit component of money supply with

respect to foreign reserve flows.
If the exogeneity assumptions regarding the monetary

approach to the balance of payments are incorrect then the tagk
to interpret the results become difficult. To borrow Geweke's

words, “the otherwise identifying restrictions imposed op
structural equations may not be sufficient to identify those
equations, estimation procedure will be inconsistent and the
model can not adequately portray the dynamics of the system it
seek to describe”.

Historically exogeneity was simply assumed as some thing
not amenable to test. However, Geweke (1978) has demonstrated
that the specification of exogeneity is a hypothesis with testable
implications. The purpose of this paper is to test formally the
exogeneity hypothesis underlying empirical tests of the monetary
approach to the balance of payments specifically, and the

"In LDC's where the range of alternative assets are limited,
substitution may take place between goods and money, therefore it is
Mmore appropriate to represent the opportunity cost by both the interest
rate and the implicit return on goods, the rate of inflation. [Faiz
Bilquees 1989, pp. | 98]
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theoretically specification of the model in general using
Geweke’s method for Pakistan.

The plan of this paper is as follows. In section II, a monetary
model of the balance of payments is presented and its exogeneity
restrictions are highlighted. In section III, the formal test of
exogeneity is discussed and in IV, the results of the tests using
data from Pakistan are presented. Section V contains some
conclusions.

Exogeneity assumptions of the monetary model

A popular expression of the monetary model of the balance
of payments which is presented in one form or another at various
places in literature (e.g. Johnson, 1972a; Kemp, 1975; Magee,
1976; Aghevli and Khan, 1976; Kreinin and Officer, 1978;
Victor, 1977; Borts and Hanson, 1977; Hans, 1976; Manual,
1976; Bilquees, 1989; Uddin, 1985) is as follows; .

(R/R+DC)AlogR=AlogP+8;Alogy-B,Alogl-
B3 Alog m-(DC/R +DC) Alog DC --- (1)

Where R is the international reserve component of a country’
s money supply, P is the domestic price level, y is the level of
real income, i is the domestic interest rate, 7 is the inflation and
DC is the domestic credit. B, B, Ps are the elasticities of money
demand with respect to real income, interest rate and inflation
respectively.
The exogeneity assumptions underlying the monetary
approach to the balance of payments are:
1. The domestic component of money supply is exogenous.
(Whitman, 1975; PP. 496)
2. The prices and interest rate are determined exogenously
when a country is small. (Aghevli and Khan, 1976; PP. 275)
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1977; PP.16)
These exogeneity assumptions are quite controversial. Sope

accept that equation (1)" is valid in the long run but others

not. There is still a question of whether or not, equation (1) jg
applicable in short run but numerous empirical studies implicitly
assumed. The most controversial assumption is at No. 1, namely
the assumption of domestic credit exogeneity, for it implies that
government does not sterilize reserve flows via some appropriate
change in domestic credit.? The exogeneity of the price level,
interest rate and real income have also been questioned. As Bolts
and Hanson (1977) write, “perhaps the strangest assumption
underlying the monetary model of the balance of payments is
that, the determinants of the money demand are exogenous””
Given the need to resolve the validity of the monetary model for
the balance of payments, it is imperative that the exogeneity
specification underlying the theoretical model and in particular
the empirical tests of the theoretical model be tested formally
rather than remain a mere assertion.

The exogeneity of domestic credit with respect to foreign
reserves in several European countries has been tested by Blejer
(1979) using the Bivariative methods proposed by Sims (1972).
The problem with Blejer’s results was that the Bivariate test
ignores the potential importance of the other variables typicall)’
associated with the monetary models. The omission ©of
potentially relevant variables in these exogeneity tests creates the

problem of specification error in regression analysis and the

! . .
: Which is a reduced form
17';!;7assumption is defined at length in Johnson (1972) and
)
3 .
Magee (1976) also questioned the exogeneity of these variables.

Polak
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potential effects are examined in Skoog (1976). To avoid this
specification error in regression analysis, Johannas (1981) used a
multivariate test. The same test is used in this paper which is not
carried out by any one who used the monetary approach of to the
balance of payments for Pakistan [Bilquees, (1989); Uddin,
(1985)].
An Empirical Test of the Exogeneity Specification

The exogeneity test used in this paper are based on the work
of Geweke (1978) and used by Johannes (1981). Consider the
“Complete Dynamic Simultaneous Equations Model (CDSEM)™.

BL)Yt+T'(L)X,;=&--(2)
(gxg) (gx1) (gxk) (kx1) (gx1)

Where B (L) and (LI") are matrices of polynomials in the lag
operator.l.l , which purports to be a complete description of the
interaction between “k” exogenous variables (i.e. X, represents
observations at time t on k putative exogenous variables) and g
endogenous variables Y, Geweke argued that a testable
implication of the hypothesis is, x, is exogenous “since xis (By
assumption) determined outside the CDSEM... a proper
specification of the determineats of x, will not include any values
of y, (Geweke, 1978). In other words, in the regression of x, on

pastx,and pasty, . e.

Xt = Z EIXI—:+ZG:Yf-x+§tr (43_2)
s=1 s=1
Where
X, = Exogenous Variables (P, y, 1,7 and DC)

Y Endogenous Variables (R)

! The lag operator L is defined by LZ,= Z,_,for some time series Z,
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Fs = Coefficients of lagged exogenous variables X,
Gs = Coefficients of lagged endogenous variables y,
g, = Errorterm.

There “exists a CDSEM with exogenous X, and endogenous Y,

and no other variables, if and only if Gs = 0 for all s > 0” (Dent

and Geweke, 1979).

The hypothesis tested in this paper is that underlying
equation (1) namely, that the domestic price level, real income,
interest rate, inflation and domestic credit are all jointly
exogenous with respect to reserve flows. In the test, there are
nine lags on the price level, real income, interest rate and
inflation variables, twelve lags on the domestic credit variable
(to allow domestic policy to have a potential lag of a year) and
six lags on the reserves variables.! Wald test is used to test the
null hypothesis that Gs = 0 for all s s > 9. Under the null
hypothesis both tests are asymptotically distributed as a Chi-

square with degree of freedom equal to the number of
restrictions.

Empirical Results

The data used in this paper consist on yearly observations on
variables in equation (1) for Pakistan. The variable used for R in
(1) is the reserve component of IMF money (R = Gold + Foreign
Exchange + SDR’s + Reserve Position) and the variable used for
DC is the domestic credit component of the same. Computer

software E-Views is used for this study. By assuming the
standard money supply rule:

MS:hB =h(R+ DC) . (3)

1
Geweke (1978)
Su “
number of lag X, 88ests that the best compromise is that, “th

....Sh
out 1o be include”. ould generous but only a few recent values of
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Where h is money multiplier, B is the country’s monetary base,
R is the reserve component of that base and DC is the domestic
credit component of that base. The variable used for real income
is obtained as (y = GNP / GDP deflator). The variable used for
growth rate of inflation is defined as g 7 = [log (CPI) - {log CPI
(-1)}}(Aghelvi and Khan, 1977). The data on all variables is
taken from International Financial Statistics (Various issues) and
adjusted on 1990 base.

To test the exogeneity of the determinants of money demand
and domestic credit with respect to reserves, two tests are carried
out by estimating unrestricted and restricted (omitting y, version
of (3), for Pakistan. In the first test, first difference of R, P, y, 1, 0
and DC are used. The motivation underlying the second test is
that if the test data are defined as in (1) then share weights for R
and DC will appear on both sides of (3) and it is possible that a
spurious simultaneity might be introduced. One way to reduce
the potential severity of this problem is to assume a linear money
demand function.

M=P+a y-ai—am--(4)

For which the appropriate expression of the monetary model of
the balance of payments is as specified below:

gR=gP+agy-ai-an-a,gDC--(5)

The test results for both sets of data are displayed in the table.
The results of the first test are displayed under the heading
“General Model” and the results of second test under the heading
“Linear Model”. The Wald Test (F-Statistic and Chi- Square) is
used to test the null hypothesis of exogeneity; i.., that six
coefficients on lagged reserves in all five equations (one for each
Putative exogenous variable) are jointly zero which are displayed
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. . e are insigni
statistic and Chi- Squar . neral model at 5% level
credit, which is significant in 8€

is for exogeneity of price
sgnificance. Thus, (e ! hypom?sga:i(:)n is agcccptcd. O: thz
level, real income, interest rate and in . o !
other hand, the null hypothesis for the exogeneity o orn'CSllC
credit is rejected for general model but accepted for linear
model. The contradiction in domestic credit results may be 3
result of spurious simultaneity as suspected by White (1975),
Magee (1976), Bolts and Hanson (1977). The results worth
mentioning are the results of the F-statistic of the null hypothesis
that six coefficients on lagged reserve flows in each equation
individually are zero. These F-statistics shed some light on

which putative exogenous variables are causing the overall test
to accept the exogeneity of the entire set.

ficant, except the domegt;.

Regression results for testing exogeneity of the monetary model
Test Statistic for Null Hypothesis
Gs=0,foralls>(
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i |Ge ey ' ' |
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0.391 (0.544)
‘ . 0.39) (0.53
g D31 [ 099 | 242
11— model | 54 0702) | o, 54
g Dc Genera) Mode] | g 558** 0 o 273 —
. . ' 3
| Linear moge 1.037 (03 ) 8'558“(0'03) 0.98 | 2.05
: 365) |
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a—

Where

gp = Growth rate of domestic price level
gy = Growth rate of real income

gi = Growth rate of domestic interest rate
gn = Growth rate of inflation

gdc= Growth rate of domestic credit

** = Significant at 5 % level
( ) value shows the probability

Conclusion

Before this, the empirical studies based on reduced form
expression of the monetary model used for Pakistan have not
tested the fundamental assumption underlying these reduced
forms directly. It means that the variables on the right hand side
of equation (1) are jointly exogenous with respect to reserve
flows. The results presented in this paper suggest that the
assumptions of the monetary theory of the balance of payments
regarding exogeneity are correct, both in the short run as well as
in the long run. These finding are contrast to Johannes (1981) but
consistent with Blejir’s (1979). The results constitutes a positive
evidence for monetary theory of the balance of payments on
theoretical specification as well as on empirical. It is concluded
that exogeneity tests such as the ones performed in this paper are
important step which should be performed as a part of any test of
the monetary approach to the balance of payments, or any theory
for that matter.
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