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Abstract : In this manuscript we present a review of theoretical and empirical studies of the Girton and Roper Model
of Exchange Market Pressure. Girton and Roper in their seminal work on exchange market pressure (EMP) give the
first model dependent index of EMP. This model and its modified versions are used extensively in literature to study
EMP in a country or region. keywords: Exchange market pressure. Exchange rates.Foreign exchange reserve.Credit.
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1. THE GIRTON AND ROPER MODEL
As a comprehensive measure of pres-sure on a currency the
literature suggests various ways to construct indices of
exchange market (EMP).Girton and Roper (henceforth G-R)
(1977) in their seminal work constructed the first index of
EMP. There are two approaches to EMP index in literature model- dependent approach and modelindependent
approach (Gilal, 2011). In the first approach EMP
components and their weights are decided on the basis of a
mathematical -econometric model. In the second approach
weights are not decided on the basis of any model rather
subjective further be classified as monetary approach and
ISLM approach. The G-R model of EMP is based on
monetary framework. The model was designed specifically
for Canadian managed float during the period 1952-62
(Connolly and Silviera,1979) Demand and supply equations
and purchasing power parity are the two basic conditions in
this approach. The key message of this model is that excess
supply of domestic credit puts pressure on currency and
reserves. Following are the sets of equations capturing the
essence of the G-R model-

Mtd= Domestic demand for money in a country at time t.
Pt= General price level in the economy at time t.
Yt= Real national income. i = Domestic rate of interest.
α and β are the parameters of the model.
α =Discount factor.
β =Elasticity of money demand with respect to national
income.
D = Domestic credit.
F = Foreign Exchange. Thus F and D together show monetary
base of the economy.
denotes the variable related to the rest of the world.
All small letters show percentage of a variable. Greek letters
denote behavioural constants which are the parameters of the
model.Money market equilibrium in the internal as well as
external markets implies that changes in demand and supply
are equal. Therefore we take the log and the first difference of
both sides of the equations (3) and (4).

(5)

=

(1)

=
=
=
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+
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+
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Here subscript t denotes that we are dealing with time series
data.
| IJAPIE | ISSN: 2455–8419 |

α ∆i t= ∆mdt
In the above equation

(6)
is change in domestic

bonds and
is change in lo-cally held foreign
bonds.Bt is domestic monetary base. The two together show
change in monetary base. Change in supply of base money is
equal to change in demand for the same as per the equations
(5) and (6). In the G-R model domestic variables are linked to
international variables through the exchange rate equation.
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∆pt= ∆p t− ∆et + ∆rt. Here ∆et, ∆pt, ∆p tdenote percentage
change in nominal exchange rate, percentage change in
domestic price level and percentage change in international
price level respectively. We can write the above equation as
∆rt+ ∆et = ∆pt− ∆p .t. . Subtracting equation (5) and (6) we
have

β∆yt− β ∆yt − α∆it + α ∆i

t

(7)

It is assumed that percentage change in real exchange rate is a
function of the percentage change in the supply of domestic
credit and the percentage change in the supply of foreign
money ( Hacche and Townend, 1981), we have

EMP = β1∆dt+β2∆m t+β3∆yt+β4∆yt +νt

(14)

GR estimated the above for Canadian economy for the period
1952-74. All the coefficients of the above model were found
to be significant. The estimated coefficients did also have
appropriate sign validating the G-R model of Exchange
Market Pressure. A simplified version of the G-R model was
devised for Brazil by Michael Connolly and Jose Dantas de
Silveira( henceforth C-S) (1979). The C-S model retained the
partial equilibrium approach of the G-R model but
disregarded foreign variables ( except foreign inflation rate)
by making a small
country assumption
(Mathur,1999) The mathematical form of the following
mathematical model (15)

(8)
Putting (8) in (7) we have -

+ ∆m t+ β∆yt− β ∆yt − α∆it + α ∆i

(9)

t

Assuming perfect capital mobility, we have-

Putting the values of ∆it and ∆i t from (10) in (9) we have,
∆et = Θ∆dt− Θ ∆m t− ∆dt− ∆ft
+∆m t+β∆yt−β ∆yt +αδ∆dti−α δ ∆m

t

(11)
Rearranging we have,
∆et +−∆ft= −(1−αδ −Θ)∆dt+(1−α δ −

(12)
All the greeks are behavioural constants thus the above
equation can be more written in a more compact
way.Assuming, Φ1 = (1−αδ−Θ) and Φ2 = (1 − α δ − Θ ) we
have the GR equation for
exchange market pressure as below∆et + ∆ft= −Φ1∆dt + Φ2∆m t + β1∆yt−β2∆yt + νt

(13)

II. EMPIRICAL STUDIES OF THE G-R MODEL

C-S estimated this model for Brazil for the period 1955-75
and a sub-period of 1962-1975. On empirical estimation it
was found that, for both the periods, all the coefficients had
signs as per the G-R hypothesis, however all the three
coefficients were significant only for the sub- period 196275.
For the entire period the coefficients of price and income
were not significant. on the basis of F test, for both the
periods. the monetary model was not rejected at 1 percent
level of significance. Following Nicholas Sargen(1975) they
ran another regression using only change in log of nominal
exchange rate as a component of EMP and they found that in
this case the results are poorer for the entire period and
dramatically worse for the period 1962-75 when there were
fewer exchange restrictions. On the basis of these results C-S
concluded that the monetary model of exchange market
pressure performs fairly well for 1955-75 period and very
well for 1962-75 periods in explaining movement of reserve
and exchange rates. The poorer performance before 1961 was
because of greater exchange rate restrictions in Brazil and
also because of the fact that the purchasing power
relationship did not hold well in the pre-1962 period. The
monetary model is based on the assumption of purchasing
power parity besides others, the authors also test it and
conclude that it holds up well particularly after 1961. C-S
introduced another variable Q on the right hand
side of the equation 2.21. Here
this
was done to test the sensitivity of the EMP to its composition.
The estimated coefficient of Q was found to be insignificant
indicating thereby that EMP is high or low is not decided by
this fact that which component of the EMP is more or less.
Modeste (1981) estimates the C-S model for the economy of
Argentina over the period 1972-78.He conducts the first test
to ascertain whether EMP is independent of its composition.
The result shows that the coefficient of the variable Q is
insignificant indicating thereby that EMP is independent of
relative role of exchange rate or foreign exchange reserve in
absorbing the pressure.This finding is the same as the finding
of G-R for Canada and CS for Brazil. Estimated coefficients
have correct signs and are close to their hypothesised value of

G-R empirically estimated their model with the the
help of the following econometric model:
| IJAPIE | ISSN: 2455–8419 |
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minus one for d and plus one for p and y.1Estimated
coefficients of d and y are significant at 5 percent level of
significance the estimated coefficient of p is however not
significant. On the basis of the F test the author found that not
all the coefficients are simultaneously equal to zero i.e. all the
independent variables together had significant effect on the
dependent variable.
In the case of time series data the relationship
between variables may undergo a structural change i.e. the
values of the estimated parameters may not remain the same
for the entire period of analysis. This structural change may
happen because of factors which are exogenous to the
model.In the face of structural change a model may become
unfit for analysis and prediction purposes. On the basis of
quarterly data Hodgson and Schneck (1981) tested the
stability of Exchange Market Pressure model for seven
advanced countries. The sample period is 1959II to 1976-I for
six of the countries i.e. Canada,
France West Germany, Belgium, Netherlands and
Switzerland For the United Kingdom the sample period is
1964-II to 1976-I, this is due to data availability problem.
The authors applied BrownDurbin Test 2. They found that
during disruptions and rearrangements of world money
markets stability of EMP models may suffer. For example the
period from mid 1960s to through the early 1970s there were
important events like oil crisis, collapse of Bretton Woods3so
during these periods the empirical models show
instability.The equations of France,Germany and Belgium
begin to show instability in about 1965 or 1966. The
disruption appeared to have continued into 1974 for Belgium
and France and 1971 for Germany. The equations for United
Kingdom begin to show instability in about 1969. This
continues for only one quarter for Netherlands (1969-III) and
until 1975 for U.K. Switzerland’s equation was unstable only
during the period 1962-II to 1962-III. Canada’s equation was
stable for whole sample period. Hodgson and Schneck used
the following model for their stability analysisEMPt= α + βt∆et+1 + β2∆yt + β3∆pt+β4∆at + β5∆dt

(16)
Here all the variables have the same meaning as in all the
above equations. There one new variable introduced in this
model i.e. a = Deposit xpansion multiplier. The world
variables are weighted averages of the corresponding
variables for individual countries. Kim (1985) used a
modified form of C-S approach to the GR model. He used the

1

There are strong and weak versions of the G-R model in
literature. In the strong version the coefficients of the
independent variables are hypothesised as one in the weak
version there is no specific value for the coefficients.See
Hodgson and Schneck,(1981) for discussion.
2
See Khan(1974) ,Smith(1974),Hodgsonand
Homes(1977)for previous application of this test.
3

For evolution of global financial system see Allen(2001).
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model to study the Korean economy for the period 1980-83.
Following is the mathematical model of KimEMP = −β1∆dt +β2∆p t +β3∆yt −β4∆mmt

(17)

Here the new variable mm is money multiplier. The result of
regression strongly support the monetary model of EMP. All
estimated coefficients have correct sign and significantly
differ from zero as shown by high t values. Only exception is
the foreign price variable which has a low t value. The
relationship between EMP and the domestic credit is quite
strong. The authors introduce an extra variable
to test
the sensitivity of the EMP to its relative share of its
components and found that the coefficient of Q is statistically
insignificant. As a final test only percentage in forex reserves
(ft) is used as dependent variable. Essentially the overall fit
remains the same though it yields some trade- off between
the explanatory power of the foreign price variable and that
of other independent variable. A poor fit results if the
percentage change in nominal exchange rate (st) is used as the
dependent variable. The author concludes that Korean data
fits well with the monetary model of the EMP. Ghartey(2002)
empirically tested the G-R model for the economy of
Jamaica. He used quarterly data for the period 1962-II to
1997-IV. The model is estimated by Ordinary Least
Squares(OLS), Cochrane Orcutt Iteration Technique
(CORC), dynamic OLS (DOLS),Maximum Likelihood
Estimator (MLE),two stage least squares(2SLS). The results
are very good as judged by diagnostic tests such as - t ratios,
the coefficient of determination(R2), the F statistics, the
Durbin Watson(DW), Lagrange multiplier test for residuals
serial correlation (χs2c),Ramsey reset test using the squares of
the fitted values (χF2F) and heteroscedasticity test based on
the regression of squared residuals on squared fitted values
(χ2H). Sargan’s general mis-specification test
is used as
diagnostic test for adequacy of instrumental variable. All the
results reported are consistent with the theory and other
empirical studies. Results are poor if only percentage change
in forex reserves (∆ft) is used a component of the EMP.In this
case coefficient of y is positive although insignificant.
Besides the above studies there are studies by Wohar and
Burkett (1989) for Honduras, Thornton(1995) for Costa Rica,
Mah(1991) for Korea,Bahmani-Oskoee and Bernstein(1999)
for Canada,France, Germany,Italy,UK, US and Japan
Burdeking and Burkett(1990) for Canada and USA, Wohar
and Lee (1992) forJapan, Taslim (2003) for Australia, the GR model was first adapted to Indian conditions by
Pradhan,Paul and Kulkarni(1989). Though the G-R model, its
version C-S model and some other versions of monetary
approach to EMP performed well on empirical tests they
suffered from some problems. They are partial equilibrium
models, they did not incorporate the role of expectations and
all of their empirical studies are based either on annual data
and quarterly data and not on monthly data data which would
have been more appropriate in capturing the EMP and its
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determinants (Mathur,1999). Hallwood and Marsh(2003)
incorporated rational expectation as independent variable in
the G-R equation and estimated the model for the economy of
the United Kingdom for the period from 1925-31 i.e. interwar
period. Here is the mathematical model used by the
authorsfor estimation.For empirical estimation the authors
use the slope intercept form of this model (18)
In this equation
is expected movement of nominal
exchange rate within the band and
is expected
movement of the central parity. Following is the relationship
between exchange rate and central parity and the band around
it as specified in Svensson (1991, 1993)
et= xt+ ct
Here ctis the central parity and xtis proportionate deviation
from the central parity and et is nominal exchange rate ( all
are in natural logarithms i.e. in percentage form. This
equation says that nominal exchange rate will vary along
central parity within a band. Taking derivative of the above
equation with respect to time we have and putting
expectations on both sides we have-

Following Svensson (1991,1993) Hallwood and
Marsh (2003) define the upper and lower band of the
proportionate change in central parity with respect to time in
respect of gold import points,
i.e.-

We have, x’= Lower bound of x and x”= upper bound of x.
Assuming uncovered interest rate parity-

Based on the equation for the rationally expected range for
deviation from central parity and the equation for rationally
expected changes in the nominal exchange rate under the
assumption of uncovered interest rate arbitrage we have-

Here eet= Expected percentage change in nominal exchange
rate. The values of eetare the predicted values obtained as per
the following autoregressive random walk model et= et−1 + ξt
Here, et= Exchange rate at time t.
et−1 = Exchange rate at time t-1.
ξt= Random walk error term.
She makes an empirical estimation of the original
G-R model as well as the modified G-R model (M-G-R) for
India for the period December 1986 to July 1998 using
monthly data. She found that the performance of the G-R
model was not good.
She retested the G-R model by dividing the entire period into
two sub-periods of December 1986 to June 1991 and from
March 1992 to July 1998, to take into account the structural
change that may have happened in July 1991 (due to balance
of payment crisis) when INR was devalued substantially and
introduction of LERMS in March 1992 (ibid). In this case
also the performance of the G-R model did not improve.
Estimation results of the M-G-R model were a significant
improvement over the results of the G-R model. All the
coefficients in the case of M-G-R were found to be
significant and adjusted R2 indicated a good fit. Coefficient of
was found to be negative which wascontrary to the model.
The author say that the poor performance of the model on
empirical test may be due to the partial equilibrium approach
to EMP which the G-R model takes e.g. the model relates
only to money market and not to other sectors like
balance of payment etc. (ibid).
III CONCLUSION
The G-R model gives an index of EMP based purely on
monetary approach. Besides it many lacunae the first
important advantage of it is that it is the first model
dependent index of EMP. Although it ignores real sector
interactions totally still , this model is used by many to study
exchange market pressure in the case of various economies.
There are various attempts to improve on this model and use
the improved version to measure the index of EMP in a
country empirically. In case of India Mathur (1999) has
estimated the G-R model by incorporating expectations into
it.

(it− i∗t) − (x0t − xt)/dt≤ E[dct]/dt≤
(it− i∗t) − (x0t − xt)
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