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The Determinants of Exchange Rate
Systems: An Empirical Analysis

by Assadollah Farzinvash, Ph.D.

Since the breakdown of the Bretton Woods System, exchange
arrangements of countries have become flexible. Several attempts
have been made to determine whether the theories of optimum
currency areas adequately explain the choice of an exchange rate

system.
In this paper, the optimum currency area is retested. Using
cross-section data, a regression analysis of the choice of an

exchange rate system 1s performed, applying ordered and

multinomial logit techniques. An important result of this analysis is
the failure to reject the hypothesis that flexibility is the latent

variable underlying the exchange rate system.

1. Introduction

Before 1971, under the Bretton Woods agreement, most countries
had fixed exchange rates with an obligation of maintaining them, except
for when there was a fundamental disequilibrium in the balance of
payments. The breakdown of the Bretton Woods system created an
opportunity for each country to adopt whatever exchange rate system
sutted it. Since then, the exchange rate arrangements of smaller
industrial countries and developing countries have become more

flexible.
What are the causes of this changing pattern of exchange rate
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regimes? Do the theories of optimum currency areas explain the
exchange rate regime choices after the breakdown of the Bretton
Woods system?

Several attempts have been made to determine whether the theories
of optimum currency area adequately explain the choice of an exchange
rate system. Previous empirical studies have used various statistical
techniques with cross-section data. Heller (1977, 1978) performed a

discriminant analysis on the choice of exchange rate regimes. Dreyer

(1978) used a probit model 1n his analysis. Holden, Holden, and Suss
(HHS, 1979) defined an exchange rate tlexibility index, and then apphled
ordinary least squares methods to cross sectional data for 75 countries.
The explanatory variables used in these papers are generally drawn from
the literature on optimum currency area. The studies cited generally
provide empirical support tor the optimum currency area theory.

In this paper, the optimum currency area hypothesis 1s retested using
cross-country data for 1984. It i1s assumed that governments act in
accordance with the policy conclusions ot economists. Two new
statistical techniques, ordered probability and multinomial logit models,
are employed in this analysis. These techniques are appropriate since
the dependent variable, the exchange rate system, i1s a qualitative
variable. For this purpose, the International Monetary Fund’s (IMF)
classification of the exchange rate policies of member countries are
used. Two new explanatory variables, "the source ot disturbances" to
the economy and "the level of international reserves" are added in this
paper. These variables are relevant to the optimum currency area theory
and have long been ignored by empirical analysts.

The paper 1s divided 1n seven sections. Section one 1s the
introduction f{ollowed by section two which summarizes the major
economic factors which may influence the choice of an exchange rate
regime. Section three reviews previous empirical works. Section four

presents the model used 1in this paper and outlines the ordered
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probability and multinomial logit models and their relevance. In section
five, the data set and its sources are explained. The estimation results of
the ordered probability and multinomial logit procedures are discussed

in section six. Finally, section seven summarizes the results with

concluding remarks.

2. The Theory

Because the choice of an appropriate exchange rate regime for a
country depends on its economic characteristics, the optimum exchange
rate system will vary among countries. Factors which influence the
choice of the exchange rate system have been outlined 1n the literature
on optimum currency area. The theory of optimum currency area has

provided theoretical insights for analysts searching tor major factors that
influence the relative desirability of alternative exchange rate regimes

(Tower and Willett, 1976).

The exchange rate system (E) 1s the dependent variable in this
empirical analysis and flexibility i1s the assumed continuous and latent
variable underlying E. The flexibility of the exchange rate system, as
discussed in the literature, i1s a function of a set of explanatory variables.
In the following paragraph, I will brietly outline these variables, how
they are related to flexibility, and how they are measured in this
empirical analysis.

The explanatory variables which are used in this paper are the
following:

1. The degree of openness (DO) is measured by the ratio of

imports to gross national income. It 1s expected to be negatively related
to the flexibility of E.
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2. The degree of financial integration (DFK) 1s measured by the
ratio of commercial bank holdings of foreign assets to the central bank

1 It may have a positive or negative

holdings of foreign assets.
relationship to the flexibility of E.

3. The degree ot product diversification (DPD) is predicted to be
positively related to the tlexibility of E. The proxy for DPD is the ratio

of the value of the largest export item to total value of exports. This

ratio shows the degree of product concentration rather than product
diversification. Thus, the proxy 1s the inverse of DPD (IDPD) and we
expect a negative sign for IDPD.

4. The geographical pattern of trade (GPT) is expected to have a
positive relationship to the tlexibility of E. The inverse of GPT i1s IGPT
measured by the share of the value of the largest trade partner in the
total value of foreign trade. The higher this ratio, the higher the

concentration of foreign trade. We should, therefore, expect a negative

sign for IGPT.
5. The relative rate of inflation (RRF) 1s expected to be positively

related to the flexibiity of E. The mflation differential pertaining to a

1.This measure i1s adopted from Black (1976). A higher ratio of commercial
bank holdings of foreign assets to the central bank holdings of foreign assets
Indicates relatively higher involvement of the banking system in foreign trade
and capital transactions. Other measures for DFK were used by different
authors. Heller (1978) used the ratio of foreign assets to the broad money
supply. A high ratio indicates a high degree of financial market integration
and, therefore, a high degree of international capital movements. This proxy
may not be applicable in countries with significant barriers to convertibility.
HHS used a different measure, the ratio of the sum of private capital account

debit and credit to gross domestic product.
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specific country 1s measured as the absolute value of the difference
between the intlation rate tor that country and the average inflation rate
for the world as a whole. The greater 1s the difference between a
country’s inflation rate and the world average, the more ditficult it is to
maintain a fixed exchange rate.

6. The size ot the economy (GNP) is predicted to have a positive
relationship to the flexibility of E. The GNP for all countries is
measured by gross national product valued 1n dollars.

7. The source of disturbances (SD) is assumed to be internal to
developing countries and external to developed countries. A dummy
variable is employed for SD assigning one to developing countries and
zero to developed countries. We should, thus, expect a positive sign for
SD.

8. The level of international reserves (R) 1s expected to be
negatively related to the flexibility of E.# R is the value of the country’s
international reserves minus gold, measured in dollar terms.

All determinants of the exchange rate system (1) through (8)
originate from the optimum currency area literature. The foreign trade

elasticity 1s another variable that can be added to this study. In this
paper, however, this variable was dropped due to the difficulty of its
calculation in the case of the developing countries. Another variable,
the degree of economic development (DED) was added. This variable
was used by Holden and Holden (1976) and again by Holden, Holden

2.1t is reasonable to argue that the causality may be the other way round,
from exchange rate regime to reserves. However, the cost of adjustment to
external imbalances in case of less developed countries is higher because of
the importance of imports in fostering economic development. Under such

circumstances, if foreign reserves are sufticient, the adoption of a less flexible

exchange rate is more feastble.
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and Suss (HHS, 1979). It is reasonable to argue that less developed
economies are generally undiversified, open, and lack integrated

financial markets. We should, therefore, expect a direct relationship
between the desirable flexibility of E and DED.

3. A Brief Review of Previous Empirical Studies

The 1mportant empirical studies in this area are by Heller
(1977,1978), Dreyer (1978), and Holden, Holden, and Suss (1979). In
these studies the authors applied various statistical techniques to
cross-sectional data. Heller analyzes cross-sectional data for &6
countries, including both developed and developing. The exchange
arrangements in his 1976 data set include 9 floaters and 77 peggers. By
using discriminant analysis, he discovers that DO, GPT, and GNP are
the most important factors in distinguishing peggers and floaters.
However, together their explanatory power is only slightly higher than
the intercept.

From a theoretical point of view the appropriateness of discriminant
analysis estimation critically depends on the distribution of the
explanatory variables. If these are normally distributed, the discriminant
analysis estimator is a maximum likelihood estimator and, therefore,
should be asymptotically more efficient than the multinomial logit
model. However, if the normality assumption is incorrect, discriminant
analysis i1s generally inconsistent, whereas the multinomial logit model
will retain its consistency (Amemiya,1981).

Dreyer uses the probit model to analyze cross-sectional data on 88
developing countries. There are three exchange rate regimes in his

model: (1) pegged to a single intervention currency, (ii) more flexible,
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.e., pegged to a basket ot currencies or a "ghding party”, and (in)
floating exchange rate. The prediction power of his model 1s poor. The
basic problem with his study, as pointed out by the author, lies in the
data. Dreyer uses data from difterent years. A cross-sectional analysis
using data from different pertods may be a major source of inconsistency
in Dreyer’s results.

Holden, Holden, and Suss define "an exchange rate tlexibility index",
denoted Fi, and use 1t as the dependent variable. F' assumes values
ranging from infinity for free tloating to zero for a fixed exchange rate
system. They carry out a cross-sectional analysis involving 76 developed
and underdeveloped countries. Their data cover the years 1974 and
1975. They find that DO, IDPD, DED, and RRF are all statistically
significant at the 95% confidence level.

In general, the above studies support the optimum currency area
theory. In particular, the sign of the coefficients in the Heller and HHS
studies are as theory predicts, although not all of the estimated

parameters are statistically significant. However, these studies suffer

from the shortcomings of the IMF’s classification of members’ exchange
rate systems prior to 1982. Also, if the discriminant analysis and probit

model are not used appropriately, results are biased.

A new study of this issue will be fruitful. There has been an
improvement in the classification of members’ exchange rate systems by
the IMF which will help produce more consistent results. There 1s also
more and better quality data available. Furthermore, there are new

techniques that can be used, namely ordered and multinomial logit

models.

4. The Empirical Model

The empirical model may be written as follows:

E = f(DO, DFK, IDPD, IGPT, RRF, DED, GNP, SD, IR) (1)



8 Determinants of Exchange Rate Systems

where E represents the exchange rate system. The expected signs of the

coetficients are:

fDO’ fIDPD’ fIGPT’ fIR <0

fGNP’ fDED’ fRRF’ fSD >0
<
fDFK > 0

The model specified 1n equation 1 states that the exchange rate
regime 1s a function of a set of specified economic characteristics of
countries. The objective 1s to calculate the probability that a country
with a given set of characteristics will choose a specific exchange rate
regime.

Although 1t 1s not stated directly, optimum currency area theory
implies that exchange rate ftlexibility 1s a function of the economic
characteristic of a country. Indeed flexibility 1s the most important
single theme discussed in the international finance literature in relation
to exchange rate systems. Thus, in equation 1, E can be considered a
continuous latent variable representing the degree of flexibility ranging
from zero for fixed exchange rate systems to infinity for free floating
systems. Exchange rate regimes can be ordered according to their
degree of flexibility. If flexibility is the underlying variable determining
cxchange rate regimes, then the ordered probability model 1s
appropriate. This model imphes that if the desired flexibility rises above
a critical point a country will choose a basket-peg exchange rate system
over single-peg rates, and more flexible rates will be chosen 1t the
desired flexibility rises further.

However, viewing the choice of the exchange rate system as a
function of only desired flexibility may be too restrictive, in which case
the multinomial logit model 1s appropriate. In the logit model
alternative exchange rate regimes are assumed to be independent

unordered options. Exchange rate regimes typically fall into four
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possible categories: free floating, flexible exchange rates which are
adjusted on the basis of some rules, pegged to a basket of currencies,
and pegged to a single currency. Although ftlexibility is considered the
most important 1ssue 1n the choice of an exchange rate regime, any
category of exchange rate regime 1s fundamentally different from the
other. For example, a single currency peg 1s quite a different system
from the free {floating rate. The two systems will not affect
decision-making 1n the economy proportionally according to their
degree of flexibility. For example, the volume and direction of capital
flows 1n an economy will be very different under the two systems. In
order to satisty some particular policy objective, one or the other
exchange rate system must be adopted. Thus, any change in the
characteristics of an economy will change the probability of the choice
of an exchange rate regime. Here we assume that the alternative
exchange rate regimes are independent, unordered options. Under such

circumstances the multinomial logit model will be the appropriate

procedure for estimating our model.
Therefore, if the choice of exchange rate system 1s ordered along a

tlexibility continuum, the ordered probability model 1s appropriate. By
contrast, if the different regimes are independent and unordered, the
multinomial logit model 1s appropriate. The ordered probability model
1s a special case of the multinomial logit model. We will test the null
hypothesis that the true underlying model 1s an ordered probability
model by using a likelihood ratio test. The multinomial logit model
always provides consistent estimates. The estimates are inetficient if the
ordered model 1s correct. The estimates from the ordered model are
biased if the ordered model 1s incorrect. In what follows, the two

alternative models are brietly explained and used in estimating

equation 1.
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Ordered Probability Model

Let Z be a categorical variable with 4 response categories R " R 5 R3,
and R " Define a set of five constants ¢, @, &, ¢ and & ,, with a_=-o

0O 1 273 4’ 4
and a, = + © and with a, <a <. <a, such that:
— = < <
ZjeRi< >a]_l_1.__Yj_._osi (2)

fori=1,2 3,4

Since Z 1s ordinal it can be represented as a series of dummy variables:

1 it Zj & RK
L. = fory =1, 2, ..., 121. =1, 2, 3, 4.

0 otherwise

where 121 1s the number of observations in this analysis. The underlying

response model is assumed to be a linear function ot the regressors:

Yj =Xj,3+uj (3)

Where Y i1s the degree ot tlexibility ot the exchange rate system, X is the
set of our explanatory variables and u 1s the residual. The residuals are
assumed to have a multivariate normal or a Weibull distribution. Due
to inadequate measurement techniques, Y 1s not observable: we only
observe Z, an ordinal version of Y.

Given equations 2 and 3, the probability that regime k 1s chosen by

country | 1s:

Prob(Zjk = 1) = prob(Zj e R,) = F(a, - X"j B) - Fa, , - X"j B 4
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where F can be logistic or cumulative normal. In order to make the
estimations from the probability ordered model comparable to those
from the multinomial logit model, the error terms in equation 3 are
assumed to follow a Weibull distribution. The model includes five «
values. a, and , are the two extreme values and when « 1 1s normalized
to zero for identification purposes, we are left with the estimation of
two threshold coeftficients (az and ).

The maximum likelihood method is used to obtain estimators for «
and . The likelihood function for the model given fixed values of the

parameters 1s:
L = L(Z/,BO, ey ,84, a, a3)

L=a 7 [F(e -X.)-F(a_ -X B)Z, ] (5

and the log likelihood function, L, is:
* 121 4 | !
L :2_i=1 2 ijlog[F((xk-Xjﬁ)—F(ak_l—Xjﬂ)](6)

The log likelihood function, L*, 1s a function of (ﬂo, oy P p Gy O, ) and

we want to maximize L. subject to the constraint that « S a, = a,

Multinomial Logit Model

In this analysis, the exchange rate system 1s assumed to have three
categories (see Table 2). Taking the case of three values for the
dependent variable with probabilities P 0 P " P2 the multinomial logit

model can be written as:

In (ij / Plj) = Xj P, (7)
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where ] 1s the observation index, X]_ 1s the j-th observation on a 1 X g
vector of explanatory variables, and ‘Bk is a q X 1 vector of coefficients.

The two equations 1n (7), plus the requirement that the probabilities
for every j sum to one, determine the probabilities uniquely. The

equations defined in (7) can be manipulated to yield:

P0j=1/[1+2§=1exp(xj,6k)] (8)

Pk'

(=exp (X B[+ Z_ exp (X B )] (9)

The multinomial logit model can be estimated by the maximization of

the following likelithood function:

L=7, 0 Pio Ti 6 0. Pit i ¢ 0, o (10)
where
Qk = {j | k-th response is observed }.
Hence
2
L:.‘f7,'j89{1/[1+Ek=1e)(p()'(J_ﬁk)]}Jtiz1 (11)

S. The Data

This cross-sectional analysis 1s for all countries for which data is
avallable 1n 1984. The total number of countries reported in the
International Financial Statistics (IFS) 1s 138. Seventeen countries were
eliminated from the sample because of the unavailability of several data.
Therefore, the resulting sample consists of 121 countries, 20 developed

and 101 developing. The information on actual exchange rate regimes
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adopted by various countries in 1984 comes from the Annual Report on

Exchange Arrangements and Exchange Restrictions (see Table 1).

Table 1.
Exchange Rate Arrangements (1984)

Single Currency peg US § French franc British pound  total

24 11 1 36
Composite Currency SDR Other Composites total
peg 9 28 37
Flexibility Vis-a-Vis a Single Cooperative arrangements total
Limited Currency 6 7 13
More Adjusted according to Managed Independently total
Flexible a set of indicators Floating Floating

6 17 12 35

Source: Annual Report on Exchange Arrangements and Exchange Restrictions (1985)

The classification of members’ exchange arrangements i1s from the
least flexible to the most flexible, and this factor is applied to
subcategories within each of the broad headings. Accordingly, countries
with a single peg allow zero fluctuation margins; and those with a
basket-peg maintain their exchange rates within very narrow margins,
seldom exceeding 1 percent about their basket-peg. All 6 countries in
the "Limited Flexibility vis-a-vis a single currency’ category allow their
currency to fluctuate within 2(1/4) percent or less against other
member’s currency. The other "Limited Flexibility" category includes
those European countries that maintain an arrangement within the
European Monetary System (EMS). All of these countries except for

Italy maintain 2(1/4) percent margins with respect to their cross rates
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based on the central rates expressed in terms of the European Currency
Unit (ECU). Countries with a more flexible currency, maintain their
exchange rates within margins exceeding 2(1/4) percent of either their
Intervention currency or a composite of currencies. This category
includes three groups of countries--those adjusting their exchange rate
according to a set of indicators, those that have adopted managed
floating, and, finally, those countries that have floated their currency
independently (while reserving the discretionary power of the monetary
authority to intervene 1n the foreign exchange market from time to time
to maintain orderly conditions in that market).

For both estimation procedures the dependent variable 1s categorized
according to the IMF’s report on exchange rate arrangements in the
order of increasing eftective tlexibility. I arrange the dependent variable
in one category of E as shown 1n Table 2.

From Table 2 it can be seen that E is given three values (0,1,2).
Under E, the degree ot flexibility of (1) and (1) 1s considered to be
close, so they are assigned to the same category. Category (iv) 1s a
cooperative arrangement; the exchange rate system in this category is
much more flexible than in category (i1). Therefore, category (iv) i1s
combined with the category tor the more tlexible exchange rate systems.

For the explanatory variables of the model, data are needed on gross
national product (GNP), gross domestic product (GDP), exports (X),
imports (M), population (Pop), toreign assets of central banks (FAC),
the foreign assets of the banking system (FAB), the largest export
category (LX), the share of the largest trade partner in import and
export (LTPX and LTPM), the amount of a country’s international
reserves minus gold (R), the rate of inflation (DP ), and finally the

exchange rate (EX).
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Table 2.
Detinitions of the Dependent Variable

E
(1) Single Currency peg 0
I (11) Composite Currency peg (SDR and Other) 1
(i)  Flexibility limited vis-a-vis 1
a Single Currency
(iv)  Flexibility mited vis-a-vis 2
a Group of Currencies
(V) More Flexible: Adjusted according 2
to a set of indicators
(vi)  More Flexible: Managed floating 2
(vit)  More Flexible: independently floating 2

exchange rate (EX)

The data for GNP are not available for many countries for 1984, so 1
replaced 1t with GDP, which 1s reported in IFS. The export and import
data are taken from the Direction of Trade Statistic (DOT). The data
for R together with FAB and MSUP are taken from IFS. The data for

LX 1s reported in the Yearbook of International Trade Statistics. LX 1s
accounted for by the largest export in terms of the three digit Standard
International Trade Classification (SITC). For almost half of the
countries involved in this investigation, the 1984 data for LX are not
available. Theretore, I substituted the latest available data. For a few
countries like Burma and Chad, the most recent data dates back to the
late 1970’s. For all other countries, data on LX are available for the

early 1980s. This deficiency in LX data may not be serious because the
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economic structure of developing countries is quite stable over a
The data tfor LTPX and LTPM 1s found in the

Direction of Trade Statistics. For DPC . the data 1s collected from the

number of years.

IES.

It may be the case that some of the independent variables are highly

correlated.

The correlation matrix for the variables used in the

empirical analysis i1s presented in Table 3. The largest correlation is

0.438 (between R and DED).
coetticients are large enough to signiticantly bias the estimation results.

CORRB

DO
DFK
GNP
IDPD
IGPT
RRF
R
DED

DO
1.000
0.101
-0.125
-0.095
-0.072
-0.064
-0.029
-0.021

DFK

1.000
-0.018
-0.084
0.123
-0.036
0.012
0.011

Table 3.

Correlation Matrix, Exogenous Variables (E)

GNP

1.000
-0.167
-0.057

-0.0279

0.550
0.358

LDPD

1.000
0.130
0.039
-0.216
-0.058

In any event, none of the correlation

IGPT RRF R DED

1.000
0.014 1.000
-0.148 -0.036 1.000

0.076 -0.082 0.438 1.000

6. Estimation Procedure and Results

In this section, the estimation procedure and results from the

estimation using ordered probability and multinomial logit models are

described. In the first model, the dependent vanable and the exchange
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model, the dependent variable 1s assumed to be unordered. The
hypothesis to be tested 1s that the underlying model 1s ordered. I first
use six explanatory variables for both estimation procedures. These
variables are derived from the literature on the optimum currency area
and used 1n the previous empirical analysis.

The dependent variable has already been defined in Table 2. The

model estimated 1s :
E = {(DO, DFK, GNP, IDPD, IGPT, RRF) (12)

with signs as explained in the theory section.

Ordered Model

In estimating the ordered model, we have three choices of exchange

rate systems. The probabilities arising from the logistic distribution can

be expressed as PJ = exp(X. ,8]) / ZJj—O exp(X. ’8]) where 8 is an
unknown vector of parameters to be estimated, X is the vector of

variables and J equals 2 or 3 depending on the number of the exchange
rate category. For normalization, § is set to zero. In the ordered
model [ = p , = ﬁ3. A positive coetficient indicates an increase in the
probability of the choice of a more flexible exchange rate and a negative

coefticient indicates otherwise.

The marginal probabilities for all variables are calculated and

reported 1n all tables together with their t-values. When the dependent

variable has three choices, these are given by oP | / 0X. = -f ?0
(1 - P)aP /8X=ﬁ[ 0(1- O)+ (1- 2)], and
oP, / a)\i g P2 (1- P ). The average values of probablllties from the

sample are used to calculate the marginal probabilities. Thus, the
variance for marginal probabilities are multiples of the variance of f.
Table 4, based on the E definition, shows the estimation results for

equation (12). The coefficient of DO is positive which does not match
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the predictions of the proponents of the optimum currency area.
Rather, the Kenen-Giersch' hypothesis seems to prevail, which
recommends a higher degree of tlexibility for exchange rate systems as
the degree of openness increases. This outcome 1s justified when we
consider the composition of countries under the flexible-rate system.
Twenty-five out of the forty-three countries in this group are developing
countries with highly open economies. On the basis of the openness

criterion, these countries should have chosen a less flexible exchange
rate system. The coefficient for GNP has the expected sign and is highly

significant. The coefticients related to IDPD, IGPT, and RRF are
significant and their signs match predictions. Higher IDPD and IGPT,
that 1s, lower DPD and GPT favor a less flexible exchange rate system

and a higher deviation from the world average inflation rate tavors a

more flexible exchange rate as predicted by the theory.
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Table 4.

Ordered Probability Model Estimation (E)

Order; Ins=E;
Expected Coefficient
Signs (t-Statistic)
Constant -6.180
(4. 869)
LnDO L 0.501
(1.703)
LnDFK ? -0.091
(0.950)
LnGNP + 0.602
(4. 073)
LnIDPD _ -0. 286
(1.186)
LnIGPT 0.791
(2.050)
LnRRF + 0.538
(3.698)
Thresh ] 2.248
(6.292)
Log-likelihood ............ -101.72
Log-likelihood (ﬂ =0) -132.93
Predicted
Actual Total O 1 2
Total 121 35 41 45
0 35 20 13 2
1 43 14 16 13
2 43 1 12 30

19

rhs=0One, LnDO, LnDFK, LnlGNP, LnlIDPD, LnGPT, LnRREF; logit

Marginal Probabilities (X100)

0

1030

(1.703)

1.90
(0.950)

12.40
(4.073)

590
(1.186)

1630
(2.050)

11.10
(3.698)

Log-Likelithood (Slopes=0)
......................................... 0.24

Pscudo-R2

Note: The absolute t-values are in parentheses.

* Means significant at five percent level.

**  Means significant at ten percent level.

1

550
(1.703)

-1.00
(0.950)

6.61
(4.073)

3.14
(1.186)

870
(2.050)

590
(3.698)

-----

2

4.80
(1.703)

-0.90
(0.950)

6.78
(4.073)

-2. 70
(1.186)

-7.60
(2.050)

5.20
(3.698)

-164.27
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Under E, 55 percent of the observations are correctly predicted.
Categories 0, 1, and 2 are predicted well. The pseudo- =1- (Ln / LO)
s reported for the model, where L is the value of the likelihood
function when maximized with respect to all parameters and L 1s the

value for the naive, equal-probability model. The R* is high by the

standard of qualitative models.
Furthermore, it should be noted that the threshold coefficients in the

estimation of the ordered model are highly significant. This indicates the
ability of the model to successfully discriminate between groups.

Multinomial Logit Model

The model 1s estimated with six variables so that the results can be
compared with those from the ordered estimation. In the multinomial
logit model, there are (d-1) estimated regressions, where (d) i1s the
number of values which the dependent variable can take. A positive
coefficient indicates that an increase 1n a variable increases the
probability of the choice of the exchange rate regime which 1s
represented by the numerator of the log odds ratio relative to the base,
the base being the single-peg regime.

The marginal probabilities for the logit model when there are three
choices are given by: 9P/ 0X. = - P P.p - P 3 ﬁ , 0P/ 9X. =

'_'_I'il (1 - P)B - P, PG, ,andaPz/GXi (1.._ Pz)ﬂl—
P 26 .- The average values of probabilities from the sample are used
to calculate the marginal probabilities. Thus, the variance for marginal

probabilties are multiples of the variance of f.

Table 5 presents the logit estimation results. In Table 5, all
significant variables have the expected signs except DO in (1.2), which

has an unexpected negative sign. The sign of the coefficient of
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Table 5.

Logit Model Estimation (E)

21

Logit; lhs=E; rhs=0One, LnDO, LnDFK, LnlGNP, LnIDPD, LnGPT, LnRRF
(I.1) Log [ prob (E = 1) / prob (E = 0) ]

(1.2) Log | prob (E = 2) / prob (E = 0) ]

Expected Coetficient
S1gns (t-Statistic)
Marginal Probabilities (X100)
1 2 0 1 2
Constant —5.450 —-11.192
(3.391) (5.266)
LnDO B 0355  0.928 1320 360 1680
(0.855) (1.772) (1.451) (0.448) (1.673)
[.nDFK ? -0.273 -0.222 5.10 -3.50 -1.60
(1.847) (1.355) (1.723) (1.418)  (0.586)
LnGNP + 0.431 0.989 -14.6 -2.60 17.20
(2.476) (4.560) (4.049) (0.826)  (4.266)
LnIDPD . 0.026 -0.417 4.00 5.80 -9.90
(0.070) (1.065) (0.574) (0.903) (1.411)
LnIGPT L -1.406 -1.032 25.10 -19.20 -5.90
(2.548) (1.585) (2277)  (1.857)  (0.479)
LnRRF + 0.270 0.723 -10.20 -2.90 13.10
(1.098) (2.505) (2.043) (0.683)  (2.544)
[Log-likelihood ............ -97.00 Log-Likelihood (Slopes=0)..... -132.39
Log-likelihood (B=0)  -132.93 PSCUdO-R ..o 0.27
Predicted
Actual lotal O 1 2
Total 121 32 43 46
0 35 20 13 2
1 43 9 20 14
2 43 3 10 30

Note: The absolute t-values are in parentheses.
* Means significant at five percent level.
**  Means significant at ten percent level.
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indicates that as the degree of openness increases, the probability of
adopting a tlexible-rate system relative to the single-peg increases, but
DO does not aftect the relative probability of basket-peg and single-peg
regimes. DFK 1s significant 1in (I.1) and has a negative sign implying that
an increase in the financial integration of a country will increase the
probability of a single-peg relative to a basket-peg regime. GNP 1s a
significant factor, indicating that as an economy grows, the probability of

adopting a more flexible exchange rate increases. IGPT is significant in
(I.1), indicating that a higher geographical concentration of trade
increases the probability of choosing the single-peg versus the
basket-peg regimes. RRF 1s significant which means that a higher RRF
increases the probability of choosing the flexible-rate relative to a
single-peg.

The marginal probabilities support the results. The marginal
probabilities for the three significant explanatory variables DO, GNP,
and RRF show that higher values of these variables increase the
probability of adopting a more flexible exchange rate system. The
marginal probabilities for DFK and IGPT indicate that an increase in
DFK or IGPT raises the probability of adopting category 0O, and
decreases that of adopting category 2 less than that of adopting
category 1.

The results obtained from equation (12) by both ordered and
multinomial logit techniques tend to confirm the view that larger
countries tend to opt for a higher degree of exchange rate flexibility.
The size of the economy and the deviation of the inflation rate from the
world average, not the degree of openness, are the determining factors.

The percent correctly predicted by the multinomial logit model 1is
38%. The overall predictive power of this model 1s better than the
ordered model. The pseudo--R2 . for the logit model 1s higher than for
the ordered model and are satisfactory by the standard of logit models.

We now test the null hypothesis that the underlying model i1s
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ordered. The value of the test statistic 1s —2(LO - L 1) ~ sz where L0 IS
the likelihood from the ordered (logit) model and k is the number of
parameters 1n the logit model minus one. Thus, the number of degrees
of freedom i1s 13 1n the case ot three choices. The value of the test
statistic 1s -2(-101.72 + 97.00) = 9.44, where the null hypothesis is not
rejected. This outcome supports the generally accepted view that

flexibility 1s the most important determinant of exchange rate systems.

INTRODUCING NEW VARIABLES

The hypothesis that the degree of flexibility 1s the latent variable
underlying the exchange rate system was tested and not rejected. This
implies that the ordered model 1s the more appropriate technique for
estimating equation 12. I introduce new variables to the ordered model
iIn order to study their signiticance in determining the choice of

cxchange rate systems. I am especially interested in the etfects of
international reserves (R) on the choice of the exchange rate regime.

The expected sign for this variable is negative.

The estimation results show that the coefficient for R 1s not
significant 1mplying that the level of international reserves does not
affect the choice of the exchange rate system. The addition of R also

decreases the number of significant variables.
Next, I add the degree of economic development (DED) to the

ordered model. The addition of DED does not increase the explanatory
power of the model, nor does DED 1itself become a significant variable.
The estimation results for the ordered model with an additional variable
show that the source of the disturbance (SD) has the right sign but is
not signiticant in the choice of exchange rate regime. The introduction
of this variable has increased the R” of the ordered model from 0.24 in

the previous case to 0.25 in this case, and has also improved the
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this variable has increased the R” of the ordered model from 0.24 in the
previous case to 0.25 1n this case, and has also improved the predictive
power of the model. The introduction of SD substantially increases the
number of correctly predicted countries in category 1. One important
aspect of introducing SD 1s its role as a dummy variable which
discriminates between developed and developing countries by assigning

one to the developing countries and zero to developed countries. SD

turns out to be insignificant indicating that we are right in putting the

two groups of countries together in this analysis.

7. Summary and Conclusion

In this paper, I tested the hypothesis that the choice of the exchange
rate regime 1s determined by a demand for flexibility. In doing so, I used
the ordered probability and multinomial logit models. The use of the
ordered model is justified if the degree of flexibility 1s indeed the
underlying response variable. On the other hand, ditferent exchange
rate regimes might- be considered independent and unordered options
since they are chosen according to the economic characteristics which
differ among countries in which case the logit model 1s appropriate.

Six variables DO, DFK, GNP, IDPD, IGPT, and RRF are used in
both the ordered logit and multinomial logit models. DO, DFK and
GNP are the feasibility conditions in the choice of the exchange rate
regime. DO has received the most attention in theoretical studies, and
these empirical results indicate that the higher levels of openness are
associated with the adoption of more exchange-rate flexibility. These
results do not support the orthodox views of optimum currency areas.
Rather the Kenen-Giersch hypothesis, that tlexibility of the exchange
rate system increases as DO increases, 1s supported. DFK 1is significant

only in the logit estimation. An increase in DFK increases the
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probability of a single-peg system and decreases the probability of a
flexible-rate system less than a basket-peg regime. GNP is significant
and has the expected sign in both models.

The three variables IDPD, IGPT, and RRF are optimality conditions.
IDPD is significant in the ordered model, while IGPT 1is significant in
both the ordered and logit models. Both variables have the expected
sign. Considering the significance and the expected sign of GNP and
RRF together with their monotonically increasing marginal probabilities,
we conclude that these two variables are determining factors in adopting
the appropriate flexibility of the exchange rate system for the economy.

The explanatory power of both models 1s good. An important
hypothesis 1n this paper 1s that the flexibility is the latent variable
underlying the exchange rate system. The test-statistic failed to reject
the null hypothesis that the true underlying model is ordered.

Next, the analysis 1s extended by introducing new variables R, DED,
and SD. None of the variables 1s significant in explaining the choice of

exchange rate regimes. SD also has the role of a dummy variable in
distinguishing between developed and underdeveloped countries. It

indicates that it 1s appropriate to bring developed and developing
countries together in this analysis.

The results of this paper contirm some of the results already pointed
out by theoretical analyses and previous empirical works. This analysis
showed stronger roles tor GPT, GNP and RRF relative to the previous
analyses done by Dreyer, Heller, and HHS.
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