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Summarv 

A number of different questions and methodologies can be used to 
evaluate Fund-supported programs. This paper seeks to answer one of these 
questions: what are the independent effects of ESAF-supported programs on 
growth, inflation, and the external debt service ratio, relative to what 
would have been in the absence of an ESAF-supported arrangement? To do so, 
the Generalized Evaluation Estimator (GEE) is applied to ESAF-supported 
programs during 1986-91. Within the framework of the GEE, a counterfactual 
of policies that would have been implemented in the absence of Fund support 
is constructed and the effects of counterfactual policies, exogenous 
developments, initial conditions, and the involvement of the Fund on 
macroeconomic performance are econometrically estimated. These estimates of 
the GEE, and a number of elaborations aimed at broadening its application, 
identify statistically significant beneficial independent effects of ESAF 
support on output growth and the debt service ratio. The effects on 
inflation were not statistically significant from zero. 

This study also considers whether, for the sample of ESAF-eligible 
countries, the assumptions required for the GEE to yield reliable estimates 
of the independent effects of Fund-supported programs are satisfied. The 
GEE relies on two basic presumptions: that a relatively simple 
macroeconomic model can reasonably capture the interaction between 
macroeconomic policies and outcomes for a large number of countries over 
time; and that counterfactual policies can be characterized by a policy 
reaction function estimated for a period when, and in countries where, Fund 
support is not in place. Diagnostic tests cast doubt on the applicability 
of the GEE framework to the ESAF-eligible countries. In particular, the 
estimates are sensitive to variation in the sample, and a counterfactual 
policy reaction function with significant explanatory power could not be 
identified. 

Most recent applications of the GEE contain little or no evaluation of 
the validity of the underlying model. One important lesson of this study is 
that the validity for any given sample of the premises of the GEE 
methodology must be investigated before reliable conclusions about the 
independent effects of Fund supported programs can be drawn from it. The 
paper also points to some elaborations of the basic GEE framework that would 
likely help reduce its inherent restrictiveness and perhaps make it 
applicable in a broader range of circumstances. However, substantially more 
experimentation will be needed to produce dependable estimates of the 
independent effects of Fund support. Such experimentation will need to 
address several basic constraints: the difficulty of applying a common 
model to a diverse range of developing countries, of quantifying key 
influences in macroeconomic performance such as structural and institutional 
change, of adequately capturing dynamic effects, and of identifying when the 
Fund's influence is exerted on macroeconomic performance. 



I. Introduction 

The means of evaluating Fund-supported programs are the subject of 
perennial controversy, at the heart of which are two broad issues. First, 
what sorts of questions should be asked in such evaluations? In general, 
reviews have focussed on one or more of three broad, but distinct, 
questions: are Fund-supported programs designed effectively to address 
countries' macroeconomic problems; are such programs adequately implemented; 
and do such programs have significant independent effects--that is, do they 
bring about developments significantly different from those that would have 
occurred in the absence of Fund support? A second critical issue for 
program evaluation is the methodology used to address the chosen questions. 
Clearly, the methodology needs to be tailored to the question being 
addressed, but the range of possibilities is large: at one end of the 
spectrum are individual case studies employing anything from simulation 
models to descriptive analyses; at the other end are aggregate exercises 
based on comparisons of data from before and after programs, of data from 
program countries and another control group, of actual data and a 
hypothetical counterfactual, and of target and actual policies and outcomes. 

A recent staff study of programs supported through the Enhanced 
Structural Adjustment Facility (ESAF) has renewed interest in these 
issues. JJ The study was focussed mainly on answering the first of the 
three questions identified above for motivating evaluations of Fund- 
supported programs: specifically, it examined whether the policies and 
outcomes during SAF/ESAF arrangements conformed to the objectives of the 
ESAF and why some countries were more successful than others in progressing 
toward the ESAF objective of external viability, satisfactory growth, and 
low inflation. It relied heavily on before-after comparisons of economic. 
developments for the average of all countries, subgroups of the countries 
and individual countries. The study generated a lively debate (see Killick 
(forthcoming)) about other questions that might have been addressed. One 
such question, on which attention has been focussed in some other reviews of 
IMF- or World Bank-supported programs, is how much the presence of Fund or 
Bank support improved the outcomes of important macroeconomic target 
variables from what they would have been in the absence of such support. 

The purpose of this paper is to re-examine the data from ESAF-supported 
programs approved during the first six years of the facility's operation 
with the aim of identifying the independent effects of the programs on 
important macroeconomic variables--growth, inflation, and a key indicator of 

lJ The study (Schadler et al. (1993)) reviews the experience of the 
19 countries that had ESAF arrangements approved before mid-1992. The ESAF, 
described fully in the paper, is the Fund's lending facility for supporting, 
at concessional interest rates, low-income countries undertaking three-year 
programs of macroeconomic adjustment and structural reform. 
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progress toward external viability (the external debt service ratio). lJ 
In order to do this, it is necessary to construct a policy counterfactual 
(that is, policies that would have been implemented in the absence of Fund 
support) and develop a framework for quantitatively differentiating the 
effects of the counterfactual policies, exogcilous developments (for example, 
terms of trade changes or weather), initial conditions, and the involvement 
of the Fund. A methodology incorporating these elements was developed by 
Goldstein and Montiel (1986) by adapting techniques from the literature on 
labor training evaluation. Applications of the technique, referred to as 
the General Evaluation Estimator (GEE), can be found in Greene (1989), Khan 
(1990), Corbo and Rojas (1992), and Faini, De Melo, Senhadjo and Stanton 
(1991); for the most part, these studies have adhered closely to the GEE as 
proposed in Goldstein and Montiel. In this study, the application of the 
GEE also broadly follows Goldstein and Montiel to facilitate comparisons of 
results with those of other studies and because data constraints thwarted 
most efforts to elaborate on the basic framework. 

A second objective is to investigate the robustness of the estimates of 
the effects of Fund-supported programs using the GEE for the sample of ESAF- 
eligible countries and to experiment with some techniques for easing the 
restrictive assumptions in the GEE. The GEE, as it has been applied in 
virtually all earlier studies, requires that two basic conditions be met: 
first, that a single, relatively simple macroeconomic model reasonably 
captures the interaction between macroeconomic policies and outcomes for a 
large number of countries over time; and second, that the counterfactual to 
policies during periods when Fund-supported programs are in place can be 
characterized by a policy reaction function estimated for periods when and 
in countries where Fund support is not in place. The paper devotes 
considerable emphasis to testing these basic propositions. This effort is 
important because conceptually the GEE is superior to other methodologies 
that have been used for identifying the independent effects of Fund- 
supported programs. The scope for reliably quantifying the effects of Fund 
support, therefore, is contingent on the validity, for any sample, of the 
assumptions underlying the GEE. 

II. Snecification of the Model 

1. The basic model 

The GEE is geared toward answering the question "Did the involvement of 
the IMF through an ESAF arrangement significantly improve the outcomes for 
important macroeconomic variables relative to what they would have been in 
the absence of ESAF-support?". To answer this question the macroeconomic 

lJ As such, the exercise reported in this paper, while complementary to 
that in Schadler et al., is completely separate from it. The two exercises 
address quite different questions and their results do not provide 
comparable assessments of Fund-supported programs. 
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outcomes or target variables in countries are described as a function of: 
(i) policies that would have been observe'd in the absence of a Fund- 
supported program; (ii) exogenous external factors; (iii) the existence or 
otherwise of a Fund-supported program; and (iv) unobservable random shocks: 

yij = poj + fijkxik +ojhwih ! p* IMFd 
J i + 'ij (1) 

where yij is the jth target variable in country i, xik is a k-element vector 
of policy variables that would be observed in country i in the absence of 
Fund support, wih is an h-element vector of exogenous external variables for 
each country i, di is a dummy variable equal to one if a Fund program is in 
effect and zero otherwise, and 6.. is a zero mean, fixed variance, serially 
uncorrelated error. For the jth 'i 
hxl vectors, respectively, 

arget variable, p-k and ojh are kxl and 
of fixed parameters. Af er postulating a rule 4 

for policies in the absence of a Fund-supported program (xik), the model is 
estimated using pooled cross-section and time-series data drawn from 
countries and periods in which Fund support was in place and those in which 
Fund support was absent. 
the "independent effect" 

The aim is to get consistent estimates for @JMF, 
of Fund-supported programs on each target variable. 

If these are statistically significant at a reasonable confidence level, 
Fund-supported programs are found to have significant effects. 

Policies adopted in the absence of a Fund-supported program (xik) are 
directly observable only for nonprogram periods, and thus a key element of 
the GEE is the construction of a counterfactual for policies during 
programs. In Goldstein and Montiel (1986) and subsequent empirical 
applications, this counterfactual is based upon a policy reaction function 
that links changes in policy instruments to the deviation of the observed 
lagged value for each target from its desired value, y$j. Specifically, the 
policy reaction function is described by: 

AXik = Tkj Yi”j - Yij( -1) + Vik 1 (2) 

where yij is a j-element vector of target variables, ')ik is a zero mean, 
fixed variance, serially uncorrelated error term assumed to be uncorrelated 
with C.. iJ ' and A is the first difference operator. u The kxj parameter 
matrix Tk' indicates the extent to which policy instruments are adjusted in 
response i o disequilibria in the target variables. 

Substituting equation (2& into equation (1) and-subsuming y$j in the 
constant (that is, assuming yij is invariant across countries and over time) 
this substitution gives: u 

I/ Implicitly, the lack of mutual correlation between ')ik and Cij implies 
that changes in policy instruments (AXik) are not influenced by 
contemporaneous exogenous shocks to the target variables. 

2/ By assumption the stochastic structure is one in which shocks are 
transitory, thereby ruling out a source of bias in equation (3) because of 
nonzero correlation between the error terms and explanatory variables. 
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Ayij = 81" - (BjkTkj + l)Yij(-1) 'Bjkxik(-1) 

IMF + ajhwih + pj di + ('ij + fijktlik) 

(3) 

Equation (3) constitutes the basic GEE reduced form model as applied in 
most earlier studies. While conceptually rigorous, its operational 
usefulness depends on the validity of several rather restrictive 
assumptions. The remainder of this section considers some of these issues 
and suggests possible ways of addressing them. 1/ 

2. The counterfactual--which nolicv reaction function? 

The choice of a policy reaction function is a critical step in applying 
the GEE, and the theoretical and empirical literature offers a profusion of 
possibilities. The policy reaction function can be set explicitly in an 
optimizing framework, but this does little, if anything, to narrow the 
choice; different specifications of policymakers' objective functions and of 
the constraints they face generate a wide range of alternative reaction 
functions (see Tumovsky (1977)). This paper starts with the specification 
of the policy reaction function used by Goldstein and Montiel (1986), Greene 
(1989) and Khan (1990) (equation (2)) and experiments with two alternative 
less restrictive specifications, which are described in this sub-section. 

According to equation (2), policies are adjusted only in response to 
target disequilibria in the previous period. However, it is plausible that 
policy adjustments in the current period also take account of the impact of 
external exogenous factors not captured in the lagged value of the target 
variable. Changes in the terms of trade or in primary commodity prices may 
have lagged effects; for example, fiscal revenues this year may be weakened 
by a drop in export prices last year. Assuming policymakers adjust policies 
with information only on past exogenous shocks (that is, policies are set at 
the beginning of the year), an enhanced policy reaction function with 
exogenous external factors (wih) lagged one period gives: 

AXik = 7kj 
1 
Ytj - Yij(-1) I + Pihwih(-1) + 'lik (4) 

When equation (4) is substituted into equation (1) to eliminate the 
unobservable values of xik (and subsuming y$j in the constant) the 
specification of the GEE becomes; 

AYij = 81" - (BjkTkj + 1) Yij(-1) + fijk xik(-1) + OjhWih + fijWihwih(-1) 
IMF 

+ Bj di + ('ij + pjk9ik) (5) 

A second variation of equation (2) results from setting the formulation 
of policies explicitly in an optimizing framework. One simple approach is 

IJ Some of these restrictive assumptions characterize other, especially 
cross-section, estimators. 
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to assume that policymakers in each country i choose policies (xik) to 
minimize a quadratic loss function (L) of the form 

L B (Yij - Ye)* (6) 

Subjecting this to the constraint of the economic model postulated in the 
GEE framework, 

Yij = @oj + BjkXik + ajhwih + ce * 1J 

the policy reaction function takes the form in levels 

(7) 

Xik = 90 + ?&Wih d=/ (8) 

with y$j (assumed to be fixed) and other constant terms subsumed in ;,. 
After substitution for xik in equation (l), the reduced form GEE becomes 

AYij = ag - Yij(-l) + (Bjkqm + ajh) Wih + PiMFdi + Eij 

In this equation, terms in xik drop out and the interpretation of the 
estimated coefficients on the lagged target variable and the exogenous 
external factors differs from that in equation (3). 2J 

In practice, in an exercise where the goal is to evaluate the 
effectiveness of Fund-supported programs, an appeal to optimizing principles 
to motivate the policy reaction function may be thought to create a 
potential conundrum for the counterfactual approach. If countries are 
assumed to adopt optimal policies in the absence of a Fund-supported 
program, why would a country ever turn to the Fund for support? Following 
this line of argument, the influence of a program would depend on the Fund's 
seal of approval strengthening confidence in the economy (and catalyzing 
external assistance) and thereby enhancing the effectiveness of any given 
stance of policy. Yet, if policies are the same with or without a program, 
this presumes that domestic and foreign economic agents fail to recognize 
the equivalence of policies under the two regimes. In reality the Fund's 

I/ This form of the policy reaction function is derived by assuming that 
E(cij > = 0, and that the covariances between the parameters Bjk and Eij, and 
between O-h and ~ij, 

2J ToA 
are equal to zero in the analytical derivation. 

er ve equation (2) from an optimizing framework, equation (6) must i 
be maximized subject not to the economic model postulated in the GEE (i.e., 
equation (7)), but rather to the constraint 

AYij - bjkAXik + Uij 

where the parameters b.k are assumed to be stochastic and u-s is a random 
disturbance. Also necissary are the simplifying assumptioni'that E(Uij) - 0 
and that the covariance between be 
analytical derivation. Jk and u- ij is set equal to zero in the 
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seal of approval expands the opportunity set of policies beyond that 
available to a country not receiving Fund support. In fact, almost all of 
the countries that had ESAF arrangements were also seeking agreements with 
creditors to reschedule or restructure external debt, for which entering an 
arrangement from the Fund was a prerequisite. 

Even with careful specification of the policy reaction function, there 
remains a question of whether individual country behavior can be sensibly 
aggregated in a uniform model that is stable across countries and over time. 
Specifically, differing institutional characteristics (for example, the 
degree of policy discipline inherent in specific exchange rate arrangements 
or the relationship with a major donor), changing political conditions, or 
varying severities of economic distress are likely to result in countries 
formulating policies with respect to different or changing objective 
functions or subject to different or changing constraints. Another question 
is whether it is appropriate to assume that the policy reaction function of 
a program country had it not received Fund support is identical to that of a 
no'nprogram country that did not seek Fund support. For example, the 
counterfactual for a country receiving Fund support may involve the 
imposition of exchange restrictions, while countries that do not seek Fund 
support may constrain themselves to "Fund-type" policies--that is, avoiding 
the use of exchange restrictions. 

3. Characterizinn the independent effect of Fund-SuDDorted programs 

The simple GEE framework ER tures the independent effect of Fund 
support in an additive term (Bj di) constant across countries and over 
time. This term is meant to capture four channels through which a Fund- 
supported program could affect the macroeconomic targets: (i) changes in 
the state of confidence in the economy; (ii) changes in the desired value of 
targets, for example through structural reforms aimed at raising the rate of 
potential growth; (iii) policies different from what they would have been in 
the absence of a program; and (iv) changes in the effectiveness of any given 
stance of policies. 

Ideally, the specification of the effect of Fund support would not be 
restricted to an additive term constant across countries and time but would 
decompose program effects in a way allowing their magnitude and type to vary 
across programs. In doing so, it is reasonable to assume that the first two 
channels described above--changes in confidence and in desired values of 
targeted variables- -could be captured in additive terms. Even here, 
however, it would be optimal to allow the coefficient /31MF to vary across 
program years (that is by allowing program-specific toe s ficients). 

To capture the third channel of program influences--policies different 
from what they would have been in the absence of Fund-support--modifications 
to the model are needed. lJ The policies supported by the Fund differ for 

lJ Much of this discussion draws upon Goldstein and Montiel (1986). 
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each country, reflecting countries' preferences on how to address their 
problems, the nature of the macroeconomic disequilibria, and the severity of 
the external financing constraint. Thus, for given relationships between 
policies and targets, the effect of Fund-supported programs on macroeconomic 
targets should differ across countries and over time. This variation could 
be captured with multiplicative dummies to relate the estimate of program 
effects directly to the difference between policies under the program and 
the counterfactual. The effect of a Fund-supported program would be 

P where xik is the vector of (observed) policies adopted under a program, and 
AIMF is a constant. The first term in (11) captures the effect of changes 
iA policy instruments and AjMF all other program effects. 

The fourth type of program effect- -changes in policy effectiveness-- 
operates by altering the p-k parameters, 

A 
for given changes in policy 

variables. For example, c anges in fiscal and credit policy under a Fund- 
supported program may have a greater impact than they would otherwise have 
had owing to credibility effects when policies and targets are set in a pre- 
announced medium-term framework. In these circumstances, estimates of 
equation (3) that assume constancy of the B-k coefficients are open to the 
"Lucas critique" (Lucas (1976)), and may no 4 
Ideally, 

measure the true value of ,91fMF. 

modelling 
the variation of the pjk parameters would be endogenized by 

the link between public policies and private expectations. 
Alternatively, the p-k coefficients could be allowed to vary across J countries and over time, or the variation in the Bjk coefficients could be 
restricted to systematic differences between program and nonprogram periods. 
Under the latter specification, the effect of Fund support is: 

IMF P 
Bij = Bjk x:k - BjkXik + AjMF (12) 

or B :y = pjk(X% - Xik) + (ask - ajk) x:k + AiMF (l*a) 

of which expression (11) is a special case and /8k is a vector of parameters 
linking policies and targets during programs. TA e second term in equation 
(12a) captures the effect of changes in policy effectiveness. 

Two steps are needed to get estimates of @IMF as defined in equation 
(12) or (12a). First, the policy reaction func i- ion must be estimated to get 
values of xik for program periods (the unobservable counterfactual 
policies). Second, using the estimates of xik and substituting for BjMF in 
equation (l), the following equation must be estimated. 

J'ij = poj + Bj kXik(l-di) + /$k XF@i 

+a’hWih +A. J 
IMFd 
J i + V 

(13) 

In sum, plausible characterizations of the influence of programs on 
targets suggest that a simple invariant additive term in the GEE may not do 
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full justice to the range of potential program effects. In practice, the 
possibility of a more informative decomposition of program effects that 
allows variation across countries requires a large sample and the ability to 
identify empirically a stable policy reaction function as examined in 
Section IV. 

4. Dynamics and the importance of initial conditions 

Dynamic characteristics of the economy are likely to influence the 
effects of Fund-supported programs in two main ways that are captured to 
varying degrees in the simple GEE model. First, the full effects of changes 
in policies- -those supported by the Fund or the counterfactual--and 
exogenous influences on target variables, particularly output growth, may 
occur with long lags. In the simplest form of the GEE presented in this 
paper, such dynamic effects are not allowed for: effects from changes in 
policies and exogenous factors are assumed to occur within one year. Some 
applications (Khan (1990)) have eased this restriction by estimating the 
model with two year average (rather than single year) data for the target 
variables. This procedure goes some way toward accounting for short lags, 
but at the cost of not accounting for contemporaneous effects of policies in 
the second year, which may or may not be a program year. 

A second role for dynamic influences works through initial conditions 
in two ways. First, departures from the desired values of the macroeconomic 
targets in the preprogram period may generate a policy response even in the 
absence of a program. In the GEE model, this influence is captured by the 
term BjkTk' 

3 
in the coefficients on the lagged target variables in 

equation ( ). If the likelihood of adopting a program is positively 
correlated with negative prior shocks, then a failure to account for 
corrective policy-responses that would have taken place in the absence of 
Fund support would lead to an overstatement of the true effect of a Fund- 
supported program. 

Second, current values of the target variables may be influenced by 
initial conditions through inertial effects. u These are not captured in 
the static model postulated in equation (l), where the stochastic terms Cij 
and ')ik are assumed to be serially uncorrelated: all shocks are assumed to 
be transitory and to cause one-period changes in target variables that are 
fully reversed in the following period. This is a quite restrictive 
assumption. Not only does it require that the time series for each target 
variable be stationary, but it also rules out a wide range of stationary 
stochastic processes for which the impact of temporary shocks persists over 

I;/ Inertial effects may arise for a variety of reasons, such as backward- 
looking indexation, slowly-adjusting expectations, staggered contracts, and 
transaction costs. 
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time. IJ If, in fact, significant inertia exists, then imposing full one- 
period reversion to mean will result in an understatement of the positive 
effects of a Fund-supported program after a negative shock. 

In principle, the following more general dynamic form of equation (1) 
would allow a wider range of potential dynamic effects: 

Yij = PsWIPoj + b's(L) -%jk(L)Xik 

+ b's(L) -'ajh(L)wih + PsW -lP;MF,i + Ps(L)-lcij (14) 

where L is the lag operator and p,(L) is a lag polynomial in L of order s 
which captures inertia in the behavior of the target variables. The order 
of the lag operators may differ for each variable. Substituting 
equation (2) (the policy reaction function) into equation (14) gives: 

Ayij = $ - (Ps(L)-l@jk(L)7kj + l)Yij (-1) 

+ Ps(L) -lpjk(L)xik( -1) + Ps (L) -'ajh(L)Wih 

+ps(L)-lBfMFdi + (Ps(L)-lcij + Ps(L)-l8jk(L)f?ik) (15) 

which is a general dynamic form of the reduced form GEE (equation (3)). 

III. Estimation Procedures 

1. The samnle 

The model, as specified in equation (3) with some of the modifications 
suggested in Section II, is estimated for the period 1986-91 with data for 
61 of the 66 countries (Appendix Table 1) eligible to use ESAF resources as 
of 1992 (exclusions are noted below). Nineteen of these countries had ESAF 
arrangements at some time during the sample period. 2J The sample was 
restricted to ESAF-eligible countries, rather than a larger set of 
developing countries, for two reasons: first, the many years when stand-by 
and extended arrangements were in effect in non-ESAF-eligible countries 
could not be characterized as nonprogram years, yet these arrangements were 

I/ In the absence of stationarity the concept of reversion to mean is not 
well defined because the mean of the stochastic process is not time- 
invariant, and the series will tend to move continuously away from a given 
level as a result of the endless impact of past and current shocks. See 
Harvey (1981) and Priestley (1981). 

2J For these countries, program years are those when either a SAF or ESAF 
arrangement was in place. SAF arrangements typically have less stringent 
conditionality than ESAF arrangements. For most countries that had ESAF 
arrangements, however, prior SAF arrangements were used to establish 
commitment to adjustment and were close in nature to ESAF programs. 



- 10 - 

in many respects not comparable to ESAF arrangements; second, including only 
low-income countries reduced the scope for parameter instability owing to 
differences in structural and institutional conditions between low-income 
countries and other developing countries. 

Even the sample restricted to ESAF-eligible countries is quite diverse. 
The program countries are dominated by heavily indebted African countries 
with a narrow range of exports and relatively simple market structures. The 
nonprogram countries are more diverse including, in about equal proportions, 
indebted African countries and small Caribbean or Pacific island economies 
with close institutional and financial links to particular industrial 
countries. There are also a few South and Southeast Asian countries. 

For estimation, a number of data points are dropped from the full 
sample of ESAF-eligible countries. Some observations are excluded because 
of inadequate data owing to civil strife (Afghanistan (1990-91), Angola, 
Liberia, and Nicaragua (all years)); major discontinuities which could not 
be corrected (Djibouti (all years)); extreme isolation (Albania (all 
years) > ; or political discontinuities (Democratic Republic of Yemen 
(1990-1991)) and Yemen Arab Republic (1989-1991)). Years in which countries 
had a SAF arrangement (except when followed immediately by an ESAF 
arrangement), Stand-by, or Extended arrangement are omitted because they 
were considered invalid as nonprogram counterfactuals; this, together with 
lack of data in 1991, exclude Somalia entirely from the sample. 

The exclusion of data points renders the structure of the panel data of 
program and nonprogram years incomplete. Techniques for analyzing panel 
data in which missing observations are random or follow a regular (or 
"rotating") pattern are not applicable because the gaps in the data do not 
conform to either of these patterns. Instead, for estimation purposes, the 
panel data are handled as a pooling of annual observations, with the number 
of program and nonprogram years varying from country to country. 

For the purpose of investigating the stability and the dynamic 
specification of the GEE a larger set of observations for each country would 
have been preferable. Extending the sample, however, would have required 
dropping several countries owing to the lack of consistent data for earlier 
periods. Also, the number of additional useable observations (that is, 
years in which countries did not have a Stand-by or Extended arrangement in 
place) would have been a rather small proportion of the total. 

Even for the limited sample covered, the quality of data is poor. In 
many instances, the accuracy of the measures of macroeconomic variables, 
such as GDP, is likely to very weak. Also, ad hoc correction for breaks in 
the series were frequently needed. These fundamental weaknesses in the data 
qualify the inferences or judgements that can be drawn from them. 



- 11 - 

2. Definitions: targets, policies, exogenous influences 
and neriod of Fund support 

This study considers three target variables (yi*) that reflect the 
objectives of the ESAF: (i) the growth rate of real -i; DP; (ii) the average 
rate of consumer price inflation; and (iii) a measure of external 
viability--the ratio of external debt service to exports. The last target 
is preferred to other external indicators, such as the current account, the 
overall balance of payments, or the level of international reserves, as a 
measure of external viability for several reasons. lJ Most countries 
entered ESAF arrangements with large debt overhangs, and reducing the debt 
service ratio to manageable levels was the primary external objective. 
Within this goal, targeted and actual outcomes for other external variables 
varied widely depending on initial conditions and prospects for attracting 
concessional inflows. Moreover, for non-program periods, developments in 
these other variables sometimes reflected the imposition of formal or 
informal trade and exchange restrictions rather than changes in the 
viability of the external position. Increases in reserves were at times 
associated with the accumulation of arrears. Also, a reserves target did 
not exist for a sizable proportion of the countries (CFA and ECCB country 
members) that did not directly own international reserves 

Three policy instruments (xik) are considered: (i) the deficit of the 
central government in relation to GDP; (ii) the growth of net domestic 
assets of the banking system (NDA) 2J; and (iii) the change in the nominal 
effective exchange rate (NEER). Ideally, the vector of policy instruments 
would also include indicators of structural reforms/conditions and 
institutional arrangements (such as flexible or fixed exchange rate 
regimes). However, these variables cannot be easily quantified or reduced 
to an index. The external environment indicators (wih) comprise changes in 
the terms of trade,and the growth of export markets. J/ Whenever 
possible, the data were taken from Executive Board documents. 

Several difficulties arise in defining the variable denoting the 
presence of a Fund-supported program (di). First, the distinction between 
program and non-program years is blurred when Fund support starts in the 
middle of the year. For this study, any year in which a SAF/ESAF program 

1/ The debt-service ratio is not, however, an infallible indicator of 
progress toward external viability. For example, changes in this ratio may 
at times only reflect a temporary variation in export prices. 

2/ In principle, the controllable monetary policy instrument of the 
authorities is net domestic assets (or credit) of the central bank. 
However, data on a comparable basis across countries were not available. 

3J In principle, only one of market price and volume indicators should be 
used. In practice, the suitability of each varies among the countries: the 
terms of trade are relevant for small primary producers, but world market 
growth is relevant for large primary producers and countries with 
differentiated exports. 
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was in effect for six months or more was considered a program year. In 
applying this rule, the program periods (periods over which a program was 
framed) rather than annual arrangement periods (periods over which programs 
were approved) were considered. Even this rule, however, does not clearly 
delineate the period during which Fund support influenced policies and 
outcomes. Usually, substantive negotiations and policy actions occurred in 
anticipation of Fund support in the year preceding the formal program. 
Also, in some cases, the Fund had a considerable influence on policies after 
an ESAF arrangement. For example, The Gambia's SAF/ESAF arrangements 
stretched from FY1986 (July-June) to FY1990, but even in FY1991, the Fund 
monitored macroeconomic developments vis-a-vis quantified targets agreed 
with the authorities. 

How to handle variations in program implementation across countries 
presents a second difficulty. Some would argue that implementation should 
be reflected in the estimated model, for example, by representing the 
influence of the Fund as the proportion of purchases made relative to total 
access under the arrangement. Purchases are likely to be an imperfect 
indicator of implementation, however, because purchases in SAF/ESAF programs 
are scheduled at low (six-month) frequencies and waivers may be granted to 
permit purchases even in the event of policy slippages. Alternatively, the 
effectiveness of Fund support could be judged in terms of outcomes, whether 
or not programmed policies are implemented: a period when a country has an 
agreed program with the Fund but fails to implement it or meet the targets 
is treated as a program year when the effect of the Fund is zero. This 

study takes the latter approach and uses a binary, one-zero index of Fund 
involvement for the dummy variable (di). 

A third point to recognize is that estimates of Fund-supported programs 
will likely include the effects of parallel World Bank programs. As 
distinct from the Fund's Stand-by and Extended Facilities, SAF/ESAF 
arrangements require explicit collaboration among country authorities, the 
World Bank and the Fund. 

IV. Results 

1. The Peneralized evaluation estimator 

Estimation results were obtained for the basic GEE equation (3) and 
several of the modified versions suggested in Section II to ease the 
restrictiveness of the simple framework: (i) the expanded equation (S), 
which includes lagged exogenous external influences in the policy reaction 
function was estimated; u (ii) country and time dummies were introduced 
to help account for some of the cross-country differences in economic 

u The policy reaction function resulting from the optimization subject 
to the constraint implied by equation (1) was not tried because it 
represented a substantial simplification of even equation (3). 
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structures and time-specific exogenous developments not captured in the 
terms of trade and market growth variables; and (iii) a correction procedure 
developed by Heckman (1979) (explained in detail in the Annex) was tried to 
correct for possible sample selection bias. Other methods discussed in 
Section II to ease the restrictive assumptions of the GEE were not feasible. 
Specifically, consideration of a richer characterization of the effects of 
Fund support as described in equations (11-13) was not possible because the 
estimates of the policy reaction function, which are needed to estimate 
counterfactual policies during program periods, proved to be very poor. 
Also, because of the short time series available, a more complex dynamic 
structure for the GEE could not be explored. 

Regression estimates based on pooled time-series, cross-country data 
are prone to heteroschedasticity, and even after the inclusion of country- 
specific and time dummies in the estimated equations, regression residuals 
displayed heteroschedasticity. IJ A weighted least squares correction for 
heteroschedasticity was not attempted because, without information on the 
form of heteroschedasticity, the primacy of one weighing scheme over another 
is unknown. 2;/ Instead, the ordinary least squares coefficients were 
retained, and the reported t-statistics were computed from heteroschedastic- 
consistent estimates of the standard errors based on White's variance- 
covariance estimator that provides consistent estimates even when the exact 
form of heteroschedasticity is not known. 3J 

Table 1 presents the preferred estimates from these exercises. These 
estimates exclude the lagged values of the exogenous variables (the 
modification suggested in equation (5)) because their coefficients were not 
significantly different from zero and the terms had little effect on the fit 
of the regression or the estimates of the other coefficients. The results 
also exclude the time dummies mentioned above because their coefficients 
were generally not significant and had little effect on (or worsened) the 
fit of the equations. The impact of Fund-supported programs is found to be 
sizeable and statistically significant with respect to growth (at the 
5 percent level) and the external debt service ratio (at the 10 percent 
level), but not inflation. On average, growth rates are found to be more 
than 1 percentage point per annum higher during program periods than they 
would have been in the absence of a Fund-supported program. Debt-service 

I/ Statistically significant values of the Breusch-Pagan test for 
heteroschedasticity (Breusch and Pagan (1980)) were observed in the 
estimated GEE equation for inflation (at the 5 percent significance level) 
and the external debt service ratio (at the 1 percent level). 

2/ With only one nonprogram observation for several countries, there are 
insufficient degrees of freedom to use the common weighted least squares 
procedure in which observations for each country are weighted by the inverse 
of the standard deviation of the corresponding estimated residuals. 

3J See White (1990). The properties of White's heteroschedastic- 
consistent variance-covariance estimator are conditional upon a correct 
specification of the estimated equation up to an additive error term. 
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Table 1. Estimates of the GEE I/ 

large& Variable 
Real GDP 

Growth Rat. 
Inflation 

Rote 
External Debt 
Servica Ratio 

:onstant -6.619 10.248 22.25W' 
(-1.71) (1.08) (3.98) 

Lagged real GDP growth rate -1.107** -0.764* 0.022 
(-17.96) (-2.18) (0.09) 

Lagged inflation rate 0.0005 -o.sg7** 0.027 
(0.13) (-4.76) (1.09) 

Laggmd #xtwnal debt wrvic. ratio 0.013 0.106 -0.376,. 
(0.74) (1.14) (-3.09) 

Laggod fiscal balancr/GDP -0.042 -0.467 0.097 
(-1.37) (-1.31) (0.76) 

Lagged nat domestic assot growth 0.004 -0.086 -0.020 
(1.82) (-1.47) (-1.78) 

Laggad parcmntago change in WEER -0.009 0.436* 0.058 
(-1.03) (2.12) (1.05) 

Currant porcwtago change in twms of trade 0.002 -0.104 -0.104+* 
(0.21) (-0.78) (3.44) 

Currant export market growth 0.090 0.293 -0.059 
(1.78) (1.26) (-0.30) 

IMP program dunmy 1.374* -3.330 -5.552 
(2.18) (-0.35) (-1.75) 

ii2 0.537 0.398 0.069 

S.E.E. 3.259 29.612 15.734 

Numbar of obsarvationn 291 291 291 

Breusch-Pagan tast for h&,eroschadasticity 

Jarqum-Bera test for normality of 
residuals 

1.35 1o.g3* 23.71** 

26.57". 28.231.00'f 7,086.90** 

L/ The regression estimates wara obtained using a ordinary least squares procedure, with country-specific 
dummies included in the specification. Standard errors and t-statistics of coefficients are computed using White's 
hateroschedasticity-consistent variance-covarilnce l rtimator. Tha f iguros in parenthosw arm t-statistics; ii2 is 
the adjusted coefficient of d&ormination; S.E.E. is the standard error of tha regression. A ringlo asterisk 
indicates statistical significance at the 5 percent level; two l storisks indicate statistical aignificence at the 
1 percent levsl. 
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ratios are found on average to be more than 5 percentage points lower during 
program periods than they would have been in the absence of a Fund-supported 
program. This effect on the debt-service ratio is not attributable to the 
link between Paris and London Club agreements and Fund support, because the 
debt service ratio is measured before debt relief. u 

On the other right hand-side variables very few coefficients are 
significant at the 5 or 1 percent confidence level. The exceptions are own 
lagged levels of the target variables, which enter with coefficients 
significantly different from zero at the 1 percent level; the lagged level 
of the real GDP growth rate and the change in the nominal effective exchange 
rate (which has an implausible positive sign) in the inflation equation; and 
the terms of trade in the debt service ratio equation. The lagged fiscal 
balance and lagged net domestic asset growth are not found to have a 
significant impact on the outcome of any target variable. 2/ 

In broad terms, these results are similar to those of Khan (1990)--the 
most recent and largest study using the GEE methodology to estimate the 
effects of programs supported by upper credit tranche Stand-by and Extended 
arrangements. That study uses a sample of 1,104 observations spanning 69 
countries over the period 1973-88, including 315 program years. y It is 
noteworthy that Khan's sample is quite different from that used in this 
study: it excludes SAF/ESAF arrangements from the program sample, ends 
several years prior to the sample used in this paper and includes low- and 
middle-income developing countries. Like this study, Khan finds that lagged 
values of target variables significantly influence current changes of these 
variables. He also finds few significant effects of lagged policies on 
current target variables; the main difference in this respect is that Khan 
finds significant and plausible effects of the lagged fiscal balance on the 
target variables, while in this study the fiscal effect is found to be 
insignificant. Both studies find programs lead to reductions (though not 
statistically significant) in inflation. The most important difference 

1/ The effect of stock of debt reduction operations associated with Fund- 
supported programs would be reflected in measures of the debt service ratio 
before debt relief in years subsequent to the debt reduction. However, in 
the sample of program countries considered in this study no stock of debt 
operations linked to Fund-supported programs were undertaken. 

2/ The residuals of most of the estimated equations fail to pass the 
Jarque-Bera test for normality. T-tests should, therefore, be interpreted 
cautiously as they may be sensitive to nonnormality in a fashion that is 
determined by the numerical value of the regressors. This cautionary note 
applies also to other regression diagnostic tests (see Jarque-Bera (1987)). 

v Khan estimates the GEE for a slightly different array of economic 
variables. Targets comprise the real GDP growth rate, the inflation rate, 
the ratio of the current account to GDP, and the ratio of the balance of 
payments to GDP. Policy variables are the growth of domestic credit, the 
ratio of the fiscal balance to GDP, and the real effective exchange rate. A 
time trend and the change in the terms of trade were also included. 
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between the two studies, however, is in the estimate of the effect of Fund 
support on growth: Khan finds a significantly negative effect on growth, in 
contrast to the significantly positive effect in the current study. 

2. The nolicv reaction function 

Identification of the coefficients and measurement of their standard 
errors in the policy reaction function from the reduced form GEE is neither 
possible nor necessary for obtaining estimates of the pjMF terms. 1/ 
Nevertheless, obtaining estimates of them, by directly estimating the 
counterfactual policy reaction functions with data from the (observable) 
nonprogram periods only, is useful for two reasons. First, it provides a 
means of evaluating the validity of the reaction functions for the sample 
over which they can be estimated. Second, direct estimates of the policy 
reaction function are part of the procedure to correct for sample selection 
bias arising when‘unobservable factors that influence countries' decisions 
to receive Fund support also influence their policy reactions. To identify 
whether this potential source of bias exists, and to correct for it, a two- 
step procedure first proposed by Heckman (1979) is used. u First, a 
probit model of the probability of not having a program is estimated. 
Second, the probit estimates are used to calculate the inverse Mills 
ratio 3J (for each nonprogram observation) which, when included in the 
policy reaction function estimated for the nonprogram observations, accounts 
for the bias due to nonrandom sampling. Annex I describes the procedure in 
detail and reports estimates of the probit model. 

L/ The rkj P arameters cannot be identified from the single equation 
estimates because the number of structural parameters exceeds the reduced 
form coefficients. However, by pooling the parameter estimates from the 
three equations the rkj parameters can be identified if policy instruments 
and macroeconomic targets are equal in number. When the number of 
instruments is less than that of targets the Tk' parameters cannot be 
identified, and when they exceed the number of 4 argets, multiple solutions 
exist. It is not possible to measure the standard errors of the estimates. 
For the alternative specifications of the GEE (equations (5) and (15)), 
which introduce lagged exogenous variables and an unrestricted serial 
correlation coefficient on lagged target variables, the rkj parameters are 
not identifiable regardless of the number of targets and instruments. 

u Goldstein and Montiel (1986), Greene (1989), and Khan (1990) do not 
attempt to correct for this potential source of bias, but several studies of 
World Bank adjustment lending do (see World Bank (1990), Faini et al. 
(1991), and Corbo and Rojas (1992)). 

3J The inverse Mills ratio is 4(-a'Di)/[l-a(-s'Di>] where 4 and 0 are, 

respectively, the density and distribution function for a standard normal 
variable; D and d are a vector of explanatory variables and parameters, 
respectively, in the probit model. The ratio is a monotone decreasing 
function (ranging from 0 to m) of the probability that an observation is 
selected into the sample of nonprogram countries, [l-O(-S'Di)]. 
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As with the GEE, country and time dummies were introduced in the policy 
reaction functions. Most of the time and country dummies had coefficients 
insignificantly different from zero and had little effect on or worsened the 
overall fit of the equation (reduced the R2) and therefore were not retained 
in the reported results. 

The regression estimates of the policy reaction function are poor in 
several respects (Table 2): the R-squared statistics are negative or very 
close to zero; t-statistics for individual coefficients are insignificant 
(except on the debt service ratio in the equation for the nominal effective 
exchange rate); F-tests can not reject the null joint hypothesis of zero 
slopes; and the regression residuals exhibit statistically significant 
heteroschedasticity and nonnormality. The insignificant coefficients of the 
inverse Mills ratio suggest that sample selection bias is not present in the 
sample. However, in view of the poor performance of the estimated policy 
reaction function this result is not particularly revealing. In short, 
these estimates provide a weak basis for deriving estimates of the 
unobservable counterfactual policies for program periods. Thus, no attempt 
was made to estimate equation (13) to identify more complex 
characterizations of the independent effects of Fund-supported programs. 

3. Significance and stabilitv of the estimates 

How much confidence can be placed on the estimates of the effects of 
programs? The applications of the GEE to date have tended to focus on the 
size and significance of the estimates of the pjMF parameters, without 
testing the validity of the basic assumptions in the GEE or, in some cases, 
even without reporting indicators of the overall goodness of fit. In this 
section, some simple experiments to determine the robustness of the 
parameters estimates are reported. 

There are many ways to evaluate the regression estimates, and the 
approach taken here is not intended to be exhaustive. As measured by the R- 
squared statistic, the overall fit of the estimated equations is modest 
(almost nil for the external debt service ratio). This, together with the 
evidence of heteroschedastic residuals (even after the inclusion of country 
and time dummies) and the large number of coefficients insignificantly 
different from zero or with counterintuitive signs, suggests the possibility 
of misspecification and, therefore, of biased coefficient estimates. One 
potentially important omission is structural conditions/reforms that figured 
prominently in SAF/ESAF-supported programs. A second concern is the 
possibility of heterogeneity bias (Hsiao (1986)). L/ This arises when 
parameter estimates are obtained by imposing identical coefficients on 

IJ The key problem in heterogeneity bias is that the imposition of 
identical parameters leads to an averaging of coefficients that differ 
greatly across countries (or time) and therefore produces nonsensical 
results. In effect, the assumption of a "representative agent" that can be 
described by an average is not valid. 
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Table 2. E8timatm of the Policy Reaction Function y 

A Fiscal Balanca/GDP A Not Domestic Asrat A Pucent~o 
Growth Chnngo in NEER 

Constant 1.643 -2.209 -2.607 
(0.67) (-0.11) C-0.35) 

Lagged real GDP growth rata 0.024 -1.090 -0.204 
(0.19) (-1.11) (-0.69) 

Laggad inflation rata 0.006 -0.081 0.017 
(1.02) (-0.12) (0.29) 

Laggod utornal dabt sorvica ratio -0.0007 -0.097 -0.152* 
(-0.04) (-0.40) (-2.22) 

Invoram Mills ratio 2/ -3.911 16.271 13.070 
(-0.65) (0.24) (0.76) 

ii2 -0.013 -0.016 0.019 

S.E.E. 7.064 106.339 23.239 

NuPbor of obaervationm 203 203 203 

F-statistic (zero mlopoa) 0.36 0.22 1.96 

Brousch-Pagan test for 
hotmroschodasticity 

0.70 62.27*" 21,0tl** 

Jarqua-Bora tort for nomality of 
roriduala 

4.075.06** 17.986.30** 495.36** 

&/ l'ha regression l atimatas wore obtainad fra tha sap10 of nonprogrr obsarvatioas using an ordinary 
laast rquaroa procodura. Staadud errora and t-rtatistica of coofficioats are caputod using Uhito's 
h&mromchodaRticity-conaiatwt varianca-covsrianco l tiutor. Tha fi8uru in puonthosam are t- 
l tatimtica; R2 is the adjusted cooffichnt of dotormination: S.E.E. ia the l tmdud error of the 
rogrouion. A minglo l atorisk indioatos rtatirticrl l ignificanca of the 5 porcant lwal; two l mtarisks 
indicate mtatimtical significance at the 1 pucmt L-1. 

2/ Valuoa of the invorso Mills ratio ware computed wing tha l atimatod probit oquatiom ropcrtod in 
Annu Tabla 1. 
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pooled data but the true values of the parameters differ significantly 
across countries and/or over time, owing for example to differences in 
policy regimes. In these circumstances, pooled estimates that ignore 
parameter heterogeneities are likely to be biassed. A third concern is that 
the regression residuals fail to pass the Jarque-Bera test for normality, 
signalling the risk of invalid inferential statements, even in large samples 
(Jarque and Bera (1987)). 

The reliability of the parameter estimates is also revealed by the 
stability properties of the model. Earlier applications of the GEE have not 
reported tests of stability. L/ Most investigate changes in program 
effectiveness as measured by the /3jMF coefficients (or the equivalent for 
World Bank programs) between two sub-periods of the sample used; Greene 
(1989) and Corbo and Rojas (1992) also report changes in estimates of the 
other coefficients of the reduced form GEE. Yet, in each study, the 
evidence of changes in point estimates of the BjMF and other coefficients 
(at times statistically significant) is not seen as a possible indication of 
instability in the underlying model. 

The most appealing approach to exploring instability would be to 
estimate a varying parameters model in which estimated parameters are 
allowed to vary across countries u and over time u and therefore also 
between program and nonprogram periods. This general approach has the merit 
of permitting tests of stability and uniformity restrictions nested within a 
less restrictive framework. 4/ However, such an approach requires a data 
set considerably larger than that available in this study: to explore 
inter-country instability, the number of data points for each country must 
exceed the number of regressors; and to explore instability between program 
and nonprogram periods, the number of data points for each country in each 
regime (program and nonprogram) must exceed the number of regressors. 

In light of the constraints imposed by the structure of our sample 
(that is, the small.. and unequal number of annual observations for each 
country), the stab!.lity of the individual parameters @jk and @jMF is 

u To the extent that the high estimated standard errors found in this 
study are a general feature of GEE estimates, measuring parameter 
instability may not be very productive because the data fit the model too 
imprecisely for stability tests to have much power. 

2/ See Swamy (1970). 
1/ See Hsiao (1986). 
4/ For example, the presence of heteroschedastic errors can be taken into 

account in estimation and testing of coefficient variation; this property is 
particularly appealing in pooled cross-section, time-series data. 
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examined by recursive regression methods. IJ Two types of recursive 
exercises were done: in the first, the reduced form GEE was estimated 
recursively, starting with a baseline sample (comprising all nonprogram 
observations plus one program observation) and then adding in program 
observations one at a time (reported as "program recursions"); 2J in the 
second, the recursive procedure was carried out by starting with the full 
sample and then subtracting nonprogram observations one-by-one (reported as 
"nonprogram recursions"). The share of estimates in the recursions that 
differs significantly from the pooled sample estimates provides an 
indication of the sensitivity of the estimated parameters to variations in 
the sample. Also of interest, particularly for parameters where whole 
sample estimates are significantly different from zero, is the share of 
recursion estimates that differ significantly from zero. 3J 

The recursion estimates of the effectiveness of IMF support--the ,BjMF 
coefficients --show that the point estimates and statistical significance are 
sensitive to changes in the sample (Charts l-3). Of the six recursive 
exercises (two for each of the three equations), four produce estimates of 
!qMF that are significantly different from the whole sample estimates in at 
least 15 percent of the recursions. Significant deviations are more 
frequent in the program than in the non-program recursions. In all the 
recursive exercises, a sizeable share (64-100 percent) of recursion 
estimates are not significantly different from zero. Thus, the finding of 
significant effects of Fund support on growth and the debt service ratio 
cannot be considered robust to variations in the composition of the sample. 

For the coefficients on the lagged policy variables, the recursive 
exercises suggest that the full sample estimates of policy effects are 
relatively robust (Tables 3 and 4). Typically, small proportions (in 13 of 
the 18 exercises, none) of the recursions produce estimates significantly 
different from the full sample estimates. As almost all of the full sample 
estimates are insignificantly different from zero, most (11) of the 
18 recursions produce estimates that are also not significantly different 
from zero. There are a few exceptions to these generalizations, although 

u Stability is assessed in terms of the point estimates and standard 
errors of individual parameters. An alternative approach would be to 
conduct Chow or Wald tests for the joint stability of the coefficients of 
interest on the recursive estimates of the equations. However, this was not 
possible because the fitted equation does not meet the requirement of both 
tests that the set of regressors remains constant over recursive estimates: 
the country dummies, which entered with statistically significant 
coefficients, change across the recursions. 

2/ The additional program country observation was required to avoid 
singularity in the presence of the IMF dummy variable (di). 

3J These recursive procedures consider only a small subset of all 
subsamples that could be drawn from the data set. Thus, the range of 
coefficient estimates reported in Tables 3-6 does not necessarily encompass 
global maximum and minimum values for the sample as a whole. 
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Recursive Point Estimates and Confidence Intervals for 
IMF Program Dummy Variable 
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Chart 2: Recursive Point Estimates and Confidence Intervals for 
IMF Program Dummy Variable 

(Rate of inflation) 
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Chart 3: Recursive Point Estimates and Confidence Intervals for 
IMF Program Dummy Variable 

(External debt service ratio) 
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Tab10 3. Shum of Statistically Si&nificant t-atatfmtica at the 5 Porcmt Lava1 in Recursive Eatimtos of the GEE A/ 

Tar@ Variable 

p Rod GDP lwmth ru 

shum in total 
pro&r- year racursicns 2/ 

Shuo in total 
nonprogram y-r rocur8ions u 

&umd Fircal &&mcr/OpE 
81 

&J:sl - 0 Elo:bl - full m-1. value 

0.0 0.0 

45.0 0.0 

&&JDA GreuQ 
@2 

Ii,:& - 0 Ii&p2 - full 
mmplo valu. 

0.0 0.0 

47.0 0.0 

83 

h:b3 - 0 &:83 - full 
sample value 

0.0 0.0 

0.0 1.5 

p Infl8tion rat0 

sham in tot81 
proarm ymr rocur8iwm 2/ 

Share in total 
nwprocrm year rocurrionr v 

0.0 0.0 0.0 0.0 3.4 0.0 

0.0 0.0 10.9 13.9 85.6 0.0 

Warm in tote1 
progra you rocur8iona 1J 0.0 36.8 0.0 0.0 0.0 0.0 

sham in total 
nonpro8ran you rmurrionr J/ 54.0 49.5 57.4 0.0 0.0 2.5 

u ticludiry full aqlm l tiutoa, tha total nubor of racurriw l rtiutoo 1)~ equal to 87 for pro‘rm year obmgrvations, and to 202 for nonprolrm year 
obrorvations. 

a/ Rocuraiw procoduro atut* with tha bawlin. a-la (all nonprogrr observationa plus one progrr obsorwtion) and adds pro&r= obs.rvations one-by-ona. 
p/ Ruurrivo procoduro stub with the mtiro s-10 and l ubtractm out ona-by-one non-program, observations. 



c-------------------~l~~y ".=irbl.-------------------- 

TU&d Vuiabh La66.d Fisod Balanc./GDP Lag6.d Rat. Dcmmatic Aas&, Grarth Lw6ed IVEER (Parcmtasa Change) 

/Yl-2 mtmd- @l f11+2 stand- p2-2 atand- fi2 fY2+2 stand- 83-2 stuld- 63 B3+Z atmd- 
ud l rors (t-stati*t.ic) ud .~ZOZS ud .ZZOZ‘ (t-st4tistic) ud .IZOZ‘ l rd l rror8 (t-#tatfrtic) ard .rrors 

A- 

Full ~~1~ l rthatu -0.103 -0.042 0.019 0.0004 0.004 0.009 -0.027 -0.009 0.009 
(-1.37) (1.82) 

Rm3lr1iw l stimatu 
(1.03) 

.uininua -0.411 -0.180 0.051 -0.001 0.003 0.006 -0.055 -0.022 0.012 
(1.55) (1.46) (-1.30) 

aasilar -0.094 -0.033 0.028 -0.004 0.013 0.030 -0.005 0.010 0.026 
(-1.06) (1.51) (1.32) 

4 Inflation rat* 

Full rmqla l mtimmtm -1.161 -0.467 0.247 -0.207 -0. Q88 0.031 0.025 0.436. 0.846 
(-1.31) (-1.47) (2.12) 

Rocur8iva l t imatos 

.Hinhm -6.101 -2.592 0.917 -0.216 -0.116. -0.015 -0.190 0.170 0.530 
(-1.46) (-2.31) (0.95) 

eluicam, -0.954 1.358 3.669 -0.032 0.162 0.356 0.193 0.0739 1.553 
(1.17) (1.67) (2.567) 

A Extwnal dmbt im~icm rat& 

Full srplm l atimatm 
-0.157 0.097 0.351 -0.043 -0.020 0.002 -0.052 0.050 0.166 

Rmcursiv. l sttitu (0.76) (-1.78) (1.05) 

.klinimun 
-0.291 , -0.116 0.058 -0.068 -0.041.e -0.013 -0.174 -0.057 0.060 

(-1.33) (-2.99) (-0.97) 
e?¶asm 

1.095 1.790 2.466 -0.067 0.004 0.076 -0.018 0.126 0.275 
(5.149)** (0.11) (1.76) 
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none suggest the basis for questioning the general pattern of lagged policy 
variables having little effect on target variables. 

In order to investigate the stability of the parameters in the policy 
reaction functions (Tkj), a simplified recursive exercise over the sample of 
nonprogram observations was performed. The recursions began with an initial 
sample of 25 observations, and observations were added one-by-one. u The 
results, reported in Tables 5 and 6, indicate that the coefficient estimates 
from the full sample of non-program observations are generally robust across 
recursions, and (except for the lagged external debt service ratio in the 
equation the nominal effective exchange rate policy) are insignificantly 
different from zero. Although the estimates of the coefficient on inflation 
in the exchange rate equation reveal a significant reversal of sign across 
recursions, sign reversals are not widespread; most of the estimates are 
neither significantly different from zero nor from the full sample estimate. 

4. Dvnamics and initial conditions 

The estimation results can shed some light on the questions raised in 
Section II.4 about on the adequacy of the dynamic specification of the GEE. 
Specifically, independent estimates of ykj from the policy reaction function 
for nonprogram periods together with the estimates of the pjk from the 
reduced form GEE can be used to provide an indication of the appropriateness 
of the static specification of the GEE--that is, that all shocks to target 
variables are fully reversed in one period. The product of the estimates of 
these two parameters for each equation is close to zero. In this case, the 
coefficient on the own lagged target variable in the reduced form equation 
(-(fl'krkj +1) from equation 3) would equal minus one if the assumption of 
camp 1 ete reversion to mean were valid. Except in the growth equation, this 
hypothesis is rejected by the data. 2/ Nevertheless, the reduced form 
estimates of the coefficients on the lagged values of the target variables 
are significantly different from zero, suggesting that there is partial 
reversion to mean in the target variables: initial conditions do influence 
subsequent macroeconomic performances, but a richer specification of the 
dynamics is warranted for the sample under study. 

V. Conclusions 

With respect to the central objectives of this paper--to use the GEE 
framework to identify the independent effects of ESAF support during 1986-91 
on key macroeconomic variables and to assess whether the assumptions 

lJ The size of the initial block of observations was chosen so as to 
start with a reasonable number of degrees of freedom (20). 

2J The null hypothesis of an estimated coefficient equal to minus one on 
the lagged dependent variable is rejected at the 10 percent level for real 
GDP growth, 5 percent level for the inflation rate, and 1 percent level for 
the debt service ratio. 



Tab18 5: Sensitivity of 2ntimt.m of Policy Raaction Function Pumnmtora (7) L/ 

TUKd, VUibbh 

--------------------p~ll=y “*ri~l.-------------------- 

A Fiscal B~LmC8/GDP A llat Dmotic Amet Grmftb A #EER (PUCbIltUO ChUIKm) 

1-Z atmad- 
(t-st.L.tio) 

I+? l tald- 1-2 d.bad- 
(t-r&tic, 

T+2 rtmd- 7-2 stand- 7+2 stand- 
ud .rzot. ud .rxol-. ud .ILOL. ud l ror~ ud .IXOU (t-.&tic) ud .rrors 

-0.222 0.0024 0.269 -3.063 -1.090 O.KK2 -0.795 -0.204 0.366 
(0.19) (-1.11) t-0.69) 

-0.712 -0.159 0.394 -2.793 -1.181 0.431 -1.861 -0.685 0.491 
(-0.57) (-1.46) (-1.16) 

-0.205 0.156 0.516 -1.164 0.149 1.402 -0.355 0.510 1.375 
(0.06) (0.22) (1.18) 

-0.005 0.006 0.016 -1.474 -0.011 1.312 -0.097 -0.017 0.131 
(1.02) (-0.12) (0.29) 

-1.196 -0.446 0.300 -2.636 -1.390. -0.160 -0.760 -0.439** -0.110 
(-1.20) (-2.26) (-2.67) 

-0.148 0.104 0.356 -0.K51 0.504 1.061 0.192 0.511*'+ 0.630 
(O.K2) (0.74) (3.20) 

Full s-18 bedmbt.b# -0.041 -0.0007 0.039 -0.584 -0.097 0.309 -0.219 -0.152. -0.015 
(-0.04) t-o.401 (-2.22) 

R~curmivb l stimatos 1/ 

bninimm -0.102 -0.029 0.044 -1.300 -0.691' -0.061 -0.708 -0.3972 -0.085 
(-0.79) (-2.27) C-2.55) 

onum -0.127 0.075 0.277 -0.222 0.277 0.775 -0.065 0.211 0.467 
(0.74) (1.11) (1.53) 



Tab10 6: Share of Statistically SiWlificUlt t-statiatica at the 5 ParcOnt Love1 in Rmcursiva Emtimatos of the Policy Raaction Function A/ 

(In Porcmt) 

Policy Variable A Pimcal Balance/GDP A Mat Domoatic A8mot.a Grawth 

Ho: 7 - 0 Ho: 7 - full Eo: 7 - 0 Ho: 7 - full 
sqlm value l amplm valum 

A SEERP.rcenta~oCban~a 

Ho: 7 - 0 Eo: 7 - full 
smnplo value 

LaS6.d GDP Growth Rata 
(K 

0.0 0.0 0.0 0.0 0.0 
(0.0) (0.0) (3.4) (0.0) (0.6) 

L-Sad Inflation Ratb 39.3 0.6 9.0 3.4 2.8 
(57.9) (9og.\) (3.4) (9.6) (7.3) (7.3) 

LaSSod Extomal Debt Sorvico Ratio 0.0 0.0 9.0 0.0 70.8 5.6 
(0.0) (0.0) (14.0) (7.9) (73.6) (14.0) 

u lhludin6 full noaprour sap10 l mt~t~~. the total nubor of rbcurmivo astimatmm was qua1 to 171 for nar-proSrm ymum observations. Sharoa of 

statistically significant t-•tatistioa at the 10 prcmt 1~01 am raportad in pumthoaas. 

I 

E 
I 
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underlying the GEE are applicable to the ESAF-eligible countries-- 
conclusions can be summarized as follows. For output growth and the debt- 
service ratio, sizable beneficial effects that are statistically 
significantly different from zero are identified. lJ The effects on 
inflation are not significantly different from zero. Diagnostic tests, 
however, cast doubt on the applicability of the GEE framework to the ESAF- 
eligible countries: the overall fit of the model is poor; estimates of the 
coefficients on many variables are insignificantly different from zero; 
regression residuals are heteroschedastic and nonnormally distributed; and 
the estimates of the coefficient on the dummy for ESAF support are quite 
sensitive to variations in the sample. A striking finding is that the 
counterfactual policy reaction function does not have any significant 
explanatory power for the sample of nonprogram observations. These results 
suggest that, for the sample reviewed, the GEE model is not correctly 
specified, parameter estimates may be biased, and conventional tests of 
significance may be misleading. 

The results also have implications for any effort to identify the 
independent effects of Fund financial support. The GEE is a conceptually 
rigorous framework, superior to before-after and simple control group 
comparisons for identifying the independent effects of Fund financial 
support. It is, however, based on many restrictive assumptions that are 
necessary to define the counterfactual and to specify in a simple framework 
the main determinants of important endogenous macroeconomic variables. An 
important shortcoming of most recent applications of the GEE is their focus 
on the bottom line --the estimates of the effects of Fund support--with 
little or no evaluation of the validity of the underlying model; indeed, 
some studies have reported only estimated coefficients on the dummy 
variables and their standard errors, without diagnostic statistics or the 
estimates for other coefficients. One important lesson to be drawn from 
this study is that the validity for any given sample of the premises of the 
GEE methodology must be investigated before reliable conclusions about the 
independent effects of Fund-supported programs can be drawn from it. 

This paper also points to some elaborations of the basic GEE framework 
that would likely help reduce its inherent restrictiveness and perhaps make 
it applicable in a broader range of circumstances. While this paper 
experimented with a few of these, such experimentation was limited by basic 
constraints. It is worth pointing out some of these here and indicating 
areas where substantially more experimentation will be needed to produce 
dependable estimates of the independent effects of Fund support. 

0 Identifying policy reaction functions and a structural economic 
model that are both simply specified and common to what invariably is a wide 
range of developing countries is difficult. Future applications of the GEE 

L/ For the external debt service ratio, statistical significance was at 
the 10 percent level. 
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may need to move toward applications to single countries or a small group of 
relatively homogeneous countries. 

0 The stark distinction between periods when Fund-supported programs 
are in place and when they are not may not be conducive to capturing the 
independent effect of such programs. The Fund's influence is exerted 
throughout the course of negotiations, prior actions, the program itself, 
program extensions, and post-program monitoring. From a broader 
perspective, there is a question whether and how the Fund's involvement 
through lending arrangements should be differentiated from its influence 
through annual Article IV consultations (when the Fund staff provide advice 
on the spectrum of policies covered by ESAF arrangements). 

0 Many key influences on macroeconomic performance, particularly 
structural and institutional changes, are inherently difficult to quantify 
and include in the GEE framework. For ESAF-supported programs, and 
increasingly even for programs supported through other windows, such 
changes-- in quantitative exchange and trade restrictions, agricultural 
marketing arrangements, and financial institutions, for example--are a 
central focus and need to be accounted for explicitly. 

0 The results reported in this paper suggest the presence of 
inertial effects in the target variables examined. In its commonly-applied 
form, however, the GEE assumes full and immediate reversion to mean of 
target variables. Also, this simple form investigates only the within year 
effects of Fund support on targeted macroeconomic variables. In general, 
however, particularly when structural and institutional changes are central 
to programs, effects are expected to be spread out over a far longer period. 
In order to enrich the dynamic specification of the GEE, longer time series 
than have been used to date are needed. This is a particularly onerous 
requirement for the ESAF-eligible countries, where the quality of the data 
is poor and consistent series without important breaks in definitions are 
not available even over the short period examined in this paper (1986-1991). 
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Sample Selection Bias and a Model of Program Participation 

Sample selection bias in the parameter estimates of the policy reaction 
function (equation (2)) fitted over nonprogram observations can arise when 
unobservable factors that make a country more likely to seek Fund assistance 
also make a country more likely to have adopted a different policy package 
in the absence of a program than another country facing similar 
circumstances. To correct for this sample selection bias, following Heckman 
(1979) the estimated policy reaction function is augmented by an additional 
regressor which accounts for the bias due to nonrandom sampling. 

The correction requires the estimation of a model of the probability of 
program status. Program status is characterized by a dummy variable di that 
equals one if the country has a Fund-supported program, a zero otherwise, 

di = 0 if Ii>I* 

di - 1 if Ii<I* 

where I is a random variable, which is an index of country-specific 
characteristics that determines the probability of country i not having a 
program; and D is an n-element vector of variables that determines program 
status; d is a nxl vector of parameters; A. is a zero mean fixed variance 
error term. The bias in the policy reacti& function stems from a 
correlation between zi and the error term (qik) in the policy 
equation (2). 1/ Estimates of the probability of nonprogram status were 
obtained using the probit model (fitted over the full sample): 

Prob (di = 1) = $ (-6/D) 

Prob (di = 0) = 1 - @ (-6/D) 

where $ and 0 denote the destiny and distribution function for a standard 
normal variable, respectively. 

The estimated parameters of the probit equation are used to compute the 
inverse Mills ratio, i.e., the ratio +(-b/D)/[l-0(-6/D)] 2/, which is 
included in the policy reaction function fitted over nonprogram countries to 
obtain unbiased estimates of the policy response coefficients. Assuming 
that qik and Xi have a bivariate normal density, the inverse Mills ratio 

1/ In terms of the reduced form GEE, a correlation between the ui and the 
error term in (eij + B'k'lik) 
coefficient estimates, .I in equation (3) will lead to biassed 

u This ratio is a monotone decreasing function (bounded by 0 and QD) of 
the probability that an observation is selected into the sample of 
nonprogram countries, $(6/D) or identically [1-0(-S/D)]. 
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takes into account the separate effect of,not having a program on policy 
responses. Fitted values of the estimated policy reaction function provide 
the counterfactual set of policies (xik) for program countries, which can be 
used in the estimation of the GEE (equation (1)) to obtain an unbiased 
estimate of BJMF. I-J 

Several explanatory variables were considered for the probit model of 
program status: the ratio of the overall balance of payments to 
exports 2J; the external debt service ratio; the ratio of the flow of 
external payments arrears to exports 3J; the real GDP growth rate; the 
inflation rate; the percentage change in the terms of trade; the growth rate 
in export markets; a dummy variable with a value of 1 for persistent arrears 
with the Fund (which would preclude a program), 0 otherwise; and a dummy 
variable with a value of 1 if a country had previously had a Fund-supported 
program, 0 otherwise- -countries familiar with Fund program operations may be 
more likely to adopt a program. The explanatory power of these regressors 
was weak, and at times was associated with unexpected or counterintuitive 
signs. In part, the difficulty of explaining the nonprogram/program status 
of a country reflects the fact that the program periods under review are 
several years in duration: there can be substantial changes (improvements) 
in the macroeconomic variables that prompted countries to implement a Fund- 
supported program during the program period. Also, while "economic need" 
may turn a country towards adopting a Fund-supported program, variables such 
as external arrears may not explain the precise timing of the decision to 
start a program. 

The best fit probit regression that was used to correct for sample 
selection bias in the policy reaction function is reported in Annex Table 1. 

IJ An alternative procedure to obtain a consistent estimate of pIMF would 
be to use the predicted probability of undertaking a program as an 
instrument for di in equation (3); in this case the policy reaction function 
need not be estimated. This procedure also corrects for the possibility 
that the choice of a country to have a program may depend on expectations of 
better performance in the target macroeconomic variables, i.e., the dummy is 
endogenous with respect to the dependent variable in equation (3). See 
World Bank (1990) and Corbo and Rojas (1992) for applications of this 
procedure. 

2J The overall balance of payments was measured including scheduled debt 
service payments and excluding exceptional financing, in order to provide a 
measure of underlying pressures on the external position. An alternative 
indicator of an external need to seek a Fund-supported program would be the 
level of international reserves. However, for several countries in the 
sample (CFA and ECCB country members) data on reserves are not available. 

2/ Two versions of this variable were tried: one in which both positive 
and negative changes in arrears were recorded, and one in which only 
positive changes were included. The second version isolates the buildup of 
arrears, (typically prior to programs) and excludes the repayment of arrears 
(typically during programs). 
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Tab10 1: Probit Model of Ronprogrws Status 1/ 

t?B!Ex 

Variable Coefficient 
Partial Effacta at the Means 

(percenta pointa) 

Constant 0.756 0.25336 
(7.06) 

La86ed ratio of balance of paymats to exports -0.0002 -0.00007 
(-0.32) 

Lyaed uternal debt service ratio -0.005 -0.00181 
(-2.95) 

La88ed change in terms of trade 0.007 0.00249 
(1.40 

Lo& likelihood -172.041 

Pseudo-R2 2/ 0.035 

Percent correct predictions g 0.70 

Nwaber of observationa 291 

Juque-Bera tut Zor normality of 
residuals in auxiliary ro&roarion 47.29- 

A/ We figurer in puentheses ue t-8tatistics. 
2/ The pseudo-R2 measuro is equal to 1-(lo&#,o&~), *hero Lo&Lm ia the maxfar of the likelihood 

function when maxiabed with reepect to a11 parutum and Loh ia the maxiama when maximited with 
re8pect to the ctmatant tea only. 

u A predicted probmbility greator than or equal to 0.50 is l srociated with nonpro&rm status. 
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It should be noted that the residuals of the probit model exhibited evidence 
of nonnormality, in which case the equation estimates and the calculated 
inverse Mills ratio are likely to be inconsistent (see Greene (1993)). I/ 
Therefore, the correction for sample selection bias, which relies on the 
consistency of the inverse Mills ratio, should be interpreted with caution. 

u The probit residuals (Xi) were regressed upon a constant, and the 
residuals of this auxiliary regression revealed evidence of nonnormality; 
the Jarque-Bera test for nonnormality had a test statistic of 47.29, 
statistically significant at the 1 percent level. 
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Tsbb 1. Sample of Countries and Progrsm/Nonprogrsm Yesn I/ 

APPENDIX 

Nomroaram Countrbm Nonmuaram Yean SAF/ESAF.Progrem 
COUfltIiO~ 

Prwram Yey Nonpmorsm Yean 

Afohsdstsn 1886/87-l B8al89 &nglsderh 1986/87-1991192 
Benin 19861989 BollvIa 1987-1991 
Bhutsn 19861991 Burundi 19861999, 1991 1990 
&nlti”J Faso 19861991 Qambia, Tha 1986/07- 199019 1 1991192 
Caps Verde 19&3-1991 Qhsna 1987-1991 
Centre1 Afrfcen Republic 1991 Qulnea 1997-1991 1986 
Chad 19eM3.1991 QUVUW 199@1991 19861909 
Chine 19881991 Kenya 1988-1901 19861987 
comDro# lSesl990 LOs&lO 198WS-1991192 lSW67-190718% 
Dominica ISSO-1991 Madagascar 1987-lB91 
Dominiisn Republic 19881990 MAWi 19881991 1966-l 997 
Eovpt 1999lSO Msurftanla 19e6-1990 1991 
Equstorfsl Qdnee 1 ss7-88. 19SG91 MKusmblque 1987-1991 1906 
EM lSa6-1991 lm7-lBSl 
Grenads 1s8619sf zel 19W87-1981192 
Quince Bisaau 1986,1089,1991 Sri Lsnke 19~1B91 19861987 
Hem 19WSt3, 1 SeJ71S& TerlZede lSS71(W-lSSl192 1906107 

199MJS. 199O/Sl Toao ISSS-lSS0 1891 
Hondura8 19861989 U~andS lS@7/BS-lSSllS2 1006l07 
India 1988/87-l SSWSO 
Kidbsti 19861991 
Lee, PDR 19861999 
Mekfives 19e&lSSl Numbu of courdes: 19 
Mali 1987. lee1 Number of ennud proSrem obnrvdone: 88 
MVUlfW 19861SSl Nwnbsr of annual non(wogrem oburvatfonr 3: 20 
Nepd lS9OlSl 
NW 1986.1988.19So 
PakMUl 1 SS6/87- 1 SS7/W 
RWwdS 19861990 
St. K&ts end Nevir lSS&lSSl 
St. Lucia 1988/87-l SSll92 
st. vlmerrt 19861991 
SbrraLsons lm7/at-lsSOlsf 
Solomon blarnlr lSeJ6-1SSl 
Sudan 1Sa%lSSl 
row lSe&lSSl 
Vanuatu lSS6-lb91 
JbtNMll 19e&1991 
Uestem Samoe 1StulSSl 
Ismen, AR lSe&lSSS 
femen. PDR lnelSe9 
!mMS lSw-lH1 
!hlhbWe lBe&lSSl 

‘Jumbsr of countdee: 42 
Uumber of d mnpmgrem 
*servstlons~: 183 

11 Fbcslyeantlt+ 1~consMemd to-spondtoc~w~wtH~thc~~ra~~~oron~ld. 
21 Includes observstbns In which l SAF, ESAF, SBA or EFF arrangement was not in place. 
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