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Abstract

The empirical evidence currently available in the literature regarding

the e�ects of a country's IMF program participation on its output

growth is rather inconclusive. In this paper we propose and estimate a

panel data sample selection model featuring state dependence. As in

this model the output growth e�ects of program participation can be

conditional on the realization of a state variable (conditional pooling),

our framework may reconcile previous empirical evidence based on

models without state-dependent e�ects. We �nd that the e�ects of

IMF program participation on output growth vary systematically with

an index re�ecting a country's institutional record, and that output

growth e�ects of program participation are signi�cantly positive only

if the program participation is coupled with su�cient improvement of

the institutional record.
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1 Introduction

The International Monetary Fund (IMF) began its operations in 1945, and

was conceived as an independent international organization helping to pro-

mote macroeconomic and �nancial stability. In the 1970s the IMF expanded

its role towards providing development assistance to countries that as a pre-

requisite for loan approval had to initiate economic and structural reforms

as outlined by the IMF.1 While the IMF has often been criticized for fail-

ures in carrying out such development assistance, in the wake of the global

�nancial crisis and the European sovereign debt crisis, a number of calls

have been made for an expanded role of the IMF. It is therefore of re-newed

importance to have reliable quantitative evidence regarding the e�ects of a

country's participation in IMF loan programs on its output growth.

To obtain such evidence, in this paper we consider the four types of loan

arrangements involving policy conditions that the IMF has been o�ering:

the Stand-by Arrangement (SBA), the Extended Fund Facility (EFF), the

Structural Adjustment Facility (SAF), and the Enhanced Structural Adjust-

ment Facility (ESAF), subsequently replaced by the Poverty Reduction and

Growth Facility (PRGF).2 Most of the IMF's assistance is provided through

SBAs. Designed in 1952 to help countries with addressing short-term balance

of payments problems, SBAs typically cover periods of one to two years. The

EFF was set up in 1974 to help countries encountering long-term balance of

payments problems that require fundamental economic reforms. EFF loan

arrangements usually cover three to �ve years. The SAF has been used since

1986, and is designed to provide assistance for low-income countries for a pe-

riod of three to �ve years. The ESAF di�ers only slightly from the SAF, but

involves stricter conditionality criteria and higher loan amounts. The ESAF

was used since 1986; after the East-Asian crisis this program was relabeled

PRGF, as it was broadened to include poverty reduction and to grant gov-

1For a more detailed exposition, see, for example, Fritz-Krockow and Ramlogan (2007).
2An overview regarding conditionality in IMF loan programs is available under Inter-

national Monetary Fund (2013a). Detailed information on the SBA and EFF is available
under International Monetary Fund (2013c) and International Monetary Fund (2013b),
respectively. Detailed information on the SAF, ESAF, and PRGF is available under In-
ternational Monetary Fund (2004).
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ernments larger scope in negotiating the policy conditions. Typically PRGF

programs are pursued for up to four years. For all these conditional loan

programs, the IMF assesses whether a country complies with the require-

ments imposed; if so, the country can draw on the loan funds in pre-speci�ed

intervals.3

The empirical evidence currently available in the literature regarding the

e�ects of a country's participation in IMF loan programs on its output growth

is rather inconclusive. Among the contributions to the literature to be re-

viewed later in this paper, Barro and Lee (2005), using political economy

variables as instruments to overcome the endogeneity of a country's program

participation in an output growth regression, �nd that IMF program par-

ticipation has a negative e�ect on output growth. Vreeland (2003), using

counterfactual analysis based on a sample selection set-up, also reports evi-

dence that program participation leads to a reduction of output growth. In

contrast, Dicks-Mireaux, Mecagni and Schadler (2000), despite using a simi-

lar methodological approach as Vreeland (2003), �nd positive output growth

e�ects of IMF program participation.

In this paper we provide new insights regarding the e�ects of a country's

IMF loan program participation on its output growth by constructing and es-

timating a state-dependent panel data sample selection model. As this model

allows the output growth e�ects of IMF program participation to systemat-

ically vary with the model's conditioning state variable (which in this paper

we take to be a measure of the institutional record of the country in question),

our framework may reconcile previous empirical evidence based on models

without state-dependent e�ects: When analyzing data samples that feature

di�ering institutional records without explicitly accounting for state depen-

dence of the output growth e�ects of IMF program participation, results may

di�er across samples. We argue in any case that capturing both sample se-

3For the empirical work in this paper we will not distinguish between the output
growth e�ects of these four di�erent loan arrangement schemes. While SBAs in contrast
to the other schemes cover elements of structural reforms only to a limited extent, for
example in the form of exchange rate and pricing policies, SBAs often precede one of the
other schemes simply because �there has not [...] been enough time to assemble all the
necessary elements of a comprehensive structural package� (Polak, 1991).
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lection and state dependence is critical for properly measuring the e�ects of

a country's IMF loan program participation on output growth. To cope with

sample selection issues, we work with an equation system composed both of

a program participation selection and an output growth (participation ef-

fects) equation; within this equation system, we account for the endogeneity

of the program participation measure in the output growth equation using

a two-step estimator. We capture country-speci�c e�ects using a �xed ef-

fects speci�cation as in Semykina and Wooldridge (2010). To account for

the state dependence of the output growth e�ects of IMF program partici-

pation, we use semi-parametric conditional pooling techniques as in Binder

and O�ermanns (2008) to condition the e�ects of participation in an IMF

program on a country's institutional record. Our index variable measuring

a country's institutional record is motivated by the World Bank's Country

Policy and Institutional Assessment Index (CPIA), focussing on some key

features of public sector governance, institutions, and social inclusion that

when progressing su�ciently well may provide a basis for IMF loan program

participation to result in positive output growth e�ects.

Using our novel econometric framework and a sample of annual data for

86 countries for the time period from 1975 to 2004, we compile evidence that

the e�ects of IMF program participation on output growth vary systemat-

ically with our index of the institutional record, and that these e�ects are

signi�cantly positive only if IMF program participation is coupled with su�-

cient progress in the country's institutional record. Interestingly, we also �nd

that if using the degree of program implementation rather than the index of

the institutional record as the conditioning state variable of our model, the

output growth e�ects remain insigni�cant at the �ve percent signi�cance level

even under full program implementation. This �nding may be interpreted

as supporting previous empirical work, including Harrigan, Wang, and El-

Said (2005), Reynaud and Vauday (2008) and Dreher, Sturm, and Vreeland

(2009) suggesting that both award and continuation of IMF lending for our

sample period was signi�cantly in�uenced by political (rather than economic)

factors.

The remainder of this paper is structured as follows: Section 2 provides a
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review of the previous literature. Sections 3 describes our panel econometric

framework discussing sample selection and endogeneity issues as well as our

approach to modelling state dependence of the e�ects of IMF program par-

ticipation. Section 4 describes the construction of the two conditioning state

variables we consider to model the state dependence of the e�ects of IMF

program participation on a country's output growth. Section 5 presents our

empirical results. Finally, Section 6 concludes. Details concerning the data

set we collected for this paper are described in two appendices at the end of

the paper.

2 Review of Previous Literature

There are a number of notable contributions to the literature concerned with

measuring the e�ects of a country's IMF loan program participation on out-

put growth. Most of the contributions can be characterized as following one

of three approaches: (i) the `before-after'-approach, (ii) the `with-without'-

approach, and (iii) regression-based approaches.4

The `before-after'-approach is based on the idea that, ceteris paribus, out-

put growth that a country has experienced before/after entering an IMF loan

program may be compared with output growth that the country experiences

during participation in an IMF loan program. For example, Evrensel (2002)

investigates the e�ects of IMF loan programs for a sample of 109 countries

and the time period from 1971 to 1997 using lags of up to three years before

and after program participation to conduct a `before-after' analysis. Measur-

ing the output growth e�ects of program participation using this framework,

Evrensel (2002) �nds that the evidence is inconclusive. Problematic from a

methodological perspective is that the `before-after' approach by construction

for each instance of program participation uses few time-series observations

only. It is thus rather unlikely that with this approach one will be able to

�lter out the range of common and country-speci�c features and occurrences

that have bearing on the output growth e�ects of program participation.

4See also Vreeland (2003) and Dreher (2006) for a similar categorization of the litera-
ture.
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Turning to the `with-without' approach, it rests on the assumption that

the relevant features of countries that participate in IMF loan programs are

the same as those of countries not participating in IMF loan programs. For

example, using matching methods, Hutchison (2004) analyzes the di�erences

in output growth between countries participating and those not participat-

ing in IMF loan programs, for a panel of 25 countries and the time period

from 1975 to 1997. Hutchison's (2004) results suggest that, once sample se-

lection is controlled for using observed variables, participation in IMF loan

programs has no adverse e�ects on output growth. However, Hutchison's

(2004) matching methods do not take into account selection based on unob-

served variables,5 and so the results may still be subject to a sample selection

bias. Using a related approach, Bordo and Schwartz (2000) compare the per-

formance of 24 Asian and Latin-American countries for the time period from

1973 to 1999 and �nd that before the on-set of currency or banking crises,

output growth declines yet more strongly in countries participating in IMF

loan programs than in those that do not participate. Furthermore they �nd

that countries not participating in IMF loan programs recover faster after

these crises have ended.

The majority of contributions to the empirical literature analyzing the ef-

fects of IMF loan program participation on output growth employ regression-

based approaches. Dicks-Mireaux, Mecagni, and Schadler (2000) perform a

counterfactual analysis using a panel data set involving 74 countries for the

time period from 1986 to 1991. Taking into account sample selection issues,

they �nd signi�cant, positive e�ects of IMF loan program participation on

output growth. In contrast, Vreeland (2003) using a similar methodology for

a panel of 79 countries during the time period from 1970 to 1990,6 �nds a

negative impact of IMF program participation on output growth. Bordo and

Schwartz (2000) beyond a `with-without' approach based analysis also carry

out a regression-based analysis. In this latter analysis they �nd negative but

insigni�cant e�ects on output growth during the on-set of a currency or bank-

5See, for example, Heckman, Ichimura, and Todd (1998) for a distinction between
selection based on observed variables versus selection based on unobserved variables.

6Vreeland (2003) also uses a larger data set, ranging from 1950 to 1990.
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ing crisis, but positive and signi�cant e�ects a year later. Hutchison and Noy

(2003), distinguishing between IMF program approval and successful com-

pletion of IMF programs, analyze the e�ects of IMF program participation

on output growth in a sample of 65 developing countries and the time period

from 1975 to 1997. Using regression-based counterfactual analysis, Hutchi-

son and Noy (2003) �nd that participation in IMF loan programs results in

short-run output growth losses, though noting that these results appear en-

tirely driven by the Latin-American countries in their sample. Finally, Barro

and Lee (2005), using a set of political economy variables as instruments to

correct for regressor endogeneity problems in a panel comprising 86 coun-

tries during the time period from 1975 to 2000, �nd that participation in

IMF loan programs has a signi�cant, negative e�ect on output growth (their

study does not explicitly address sample selection issues, though).

While some of these di�erences of �ndings in the available empirical lit-

erature may in part be driven by di�erences in methodology, the range of

�ndings even on the basis of quite comparable regression-based settings sug-

gests that some determinants of the output growth e�ects of IMF loan pro-

gram participation vary across analyses. Therefore, in our analysis we will

allow for state dependence of the output growth e�ects of IMF loan program

participation.

3 Panel Data Models with Sample Selection

and Censored Endogenous Variables

When using a regression framework to estimate the e�ects of IMF loan pro-

gram participation on a country's output growth, two issues that need to

be addressed are (i) endogeneity of the program participation measure in

the output growth equation and (ii) sample selection. The �rst issue arises

when explaining output growth with, inter alia, a country's participation in

IMF loan programs, as one will need to distinguish whether a country's eco-

nomic performance is causal for IMF program participation, or vice versa.

The second issue arises when using non-randomly selected samples for model
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estimation, as then the fact that the output growth performance of coun-

tries that participate in IMF programs may systematically di�er from that

of those countries that do not participate needs to be addressed.7 Countries

tend to participate in IMF loan programs when they encounter economic

problems and/or are in a situation of economic crisis, which implies that

they are likely to experience an output growth process that is di�erent from

that of countries that do not turn to the IMF for assistance. It is thus sensi-

ble to analyze the output growth process of participating countries separately

from the output growth process of non-participating countries, which in turn

necessitates to correct for sample selection. As noted by Vella (1998), while

sample selection has in the literature been commonly confronted in purely

cross-sectional analyses, it is less frequently considered to be of concern in

the estimation of panel models. This may in part be due to the perception

that a panel model incorporating random or �xed e�ects will eliminate most

forms of unobserved heterogeneity. However, consistency of the �xed e�ects

estimator of a �xed e�ects panel data model not explicitly capturing the

selection mechanism requires that the selection operates purely through the

time-invariant country-speci�c terms, which appears to be rather unlikely.

In what follows, we describe our panel econometric framework to deal not

only with the sample selection and endogeneity issues, building on work of

Vella and Verbeek (1999), but also introducing state dependence in the spirit

of Binder and O�ermanns (2008). As noted in the Introduction, a setting

involving state-dependent program participation e�ects has the potential to

reconcile con�icting previous empirical evidence regarding the output growth

e�ects of a country's IMF loan program participation.

Consider the following �xed e�ects panel sample selection model:

y∗it = µi + dit θ (wi,t−1) + x
′

it β + eit (1)

7As is well known, the investigation of such sample selection e�ects was pioneered in
empirical microeconomics by Heckman (1979).
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(�participation e�ects equation�),

d∗it = αi + z′it γ + vit (2)

(�participation selection equation�), where

dit =

{
d∗it if d

∗
it > 0,

0 otherwise,
(3)

yit =

{
y∗it if d∗it > 0,

µ̃i + x̃′itβ̃ + ẽit if d
∗
it = 0,

(4)

i = 1, 2, . . . , N, and t = 1, 2, . . . , Ti, where y
∗
it and d

∗
it are latent endogenous

variables for cross-sectional unit i at time t, with observed counterparts yit

(output growth � participation e�ects measure) and dit (IMF loan-quota ratio

� measure of participation intensity), µi, µ̃i, and αi represent �xed e�ects,

xit, x̃it, and zit are control variable vectors of dimension kx × 1, kx̃ × 1 and

kz × 1, kz ≥ kx,
8 eit, ẽit, and vit are i.i.d. error terms, and the e�ects of

participation (dit) on the participation e�ects measure (yit) are conditional

on the pre-determined state variable wi,t−1.

Assumption (A1): The conditioning polynomial θ (wi,t−1) is given by

θ (wi,t−1) =

p∑
q=0

θq cq (wi,t−1) , (5)

where cq+1 (wi,t−1) = 2 wi,t−1 cq (wi,t−1)−cq−1 (wi,t−1), q = 1, 2, . . . , p, c0 (wi,t−1) =

1, and c1 (wi,t−1) = wi,t−1. The Chebyshev polynomials we work with here be-

long to the class of orthogonal polynomials, and thus can address collinearity

problems that could arise under p > 1. In what follows we will collect all

coe�cients on the right-hand side of Equation (5) in θ, with

θ = (θ0, θ1, . . . , θp)
′ . (6)

8Unlike Vella and Verbeek (1999) we wish to allow for a larger number of regressors
in the participation selection equation than in the participation e�ects equation.
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Remark (R1): As the elements of θ are assumed to be homogeneous, the

participation e�ects are homogeneous conditional on wi,t−1 (as well as on

µi and xit), but are not unconditionally homogeneous (�conditional pooling�,

as in Binder and O�ermanns (2008)). Through conditioning the coe�cient

that from an economic perspective is the key model coe�cient (measuring the

elasticity of yit with respect to dit), the model captures variation across cross-

sectional units of this coe�cient that continues to be present after accounting

for �xed e�ects in µi and di�erent realizations of regressors in xit. Thus,

wi,t−1 will typically re�ect variables that are not part of xit, but rather repre-

sent additional features of the economic environment that a�ect the magni-

tude of the participation e�ects. The variable wi,t−1 may therefore re�ect

regressors with limited intertemporal variation (but sizeable cross-country

spread), allowing to capture the dependence of the participation e�ects on

what are often called �soft factors�.

Remark (R2): In contrast to the typical `di�erences-in-di�erences' frame-

work, we allow for yit to be generated from a structurally di�erent model in

the case of non-participation as compared to the case of participation.

Assumption (A2): Invoking the Mundlak (1978) decomposition of �xed ef-

fects, the �xed e�ects µi in Equation (1) and αi in Equation (2) can each be

decomposed into a systematic component driven by observables (mi), and a

purely random component (χi for µi, and ri for αi) that is unobserved:

µi = ψ + m′i κµ + χi, χi
iid∼ N

(
0, σ2

χ

)
, (7)

and

αi = ζ + m′i κα + ri, ri
iid∼ N

(
0, σ2

r

)
. (8)

Remark (R3): The �xed e�ects speci�cation of Equations (7) and (8) has

recently been considered in the context of panel sample selection models by

Semykina and Wooldridge (2010); it obviously reduces to a random e�ects

speci�cation in the case where mi = 0. See, for example, Binder, Hsiao, and

Pesaran (2005) for an unrestricted formulation of �xed e�ects within a linear
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dynamic panel data model.

Under the conditional pooling speci�cation of Equation (5), and the speci�-

cation in Equations (7) and (8) of the model's �xed e�ects, the participation

e�ects and participation selection equations can be re-written as

y∗it = ψ + m′i κµ +

p∑
q=0

dit cq (wi,t−1) θq + x
′

it β+ εit, (9)

with

εit = χi + eit, (10)

and

d∗it = ζ + m′i κα + z′it γ + uit, (11)

with

uit = ri + vit. (12)

Assumption (A3): The unobserved components χi and eit in the partic-

ipation e�ects equation, Equation (9), and ri and vit in the participation

selection equation, Equation (11), are distributed as(
χi ιi + ei

ri ιi + vi

)∣∣∣∣∣ wi, Xi, Zi

iid∼ N

[(
0

0

)
,

(
σ2
χ ιiι

′
i + σ2

e ITi σχr ιiι
′
i + σev ITi

σχr ιiι
′
i + σev ITi σ2

r ιiι
′
i + σ2

v ITi

)]
,

(13)

where

ei =
(
ei1, ei2, . . . , eiTi

)′
, vi =

(
vi1, vi2, . . . , viTi

)′
, (14)

wi =
(
wi0, wi1, . . . , wi,Ti−1

)′
, Xi =

(
x′i1, x′i2, . . . , x′iTi

)′
,

(15)

Zi =
(

z′i1, z′i2, . . . , z′iTi

)′
, (16)

ιi denotes a Ti × 1 vector of ones, and ITi denotes an indentity matrix of

dimension Ti × Ti.
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Remark (R4): Even if σχr = 0, in general it will not hold that E (εit |uit) =

0, as yit does not appear on the right-hand side of Equation (11), and Equation

(11) in the terminology of the econometric literature on simultaneous equation

models therefore is a reduced-form equation (implying that E (vit | eit) 6= 0

and that the elements of zit cannot be a strict sub-set of the elements of xit).

Also note that dit on the right-hand side of the participation e�ects equations,

Equations (1) and (9), is, of course, endogenous (E (eit | dit) 6= 0).

Remark (R5): The participation selection rule in Equation (3) implies a

lower-limit censoring of vit for those cross-sectional units for which d∗it >

0, which in turn through the truncation rule in Equation (4) then implies

restrictions on eit also. This sample selection mechanism is a second reason

why we have E (εit |uit) 6= 0 even if σχr = 0.

Assumption (A4): The correlation between εit and uit conditional on Zi

and ui, where

ui =
(
ui1, ui2, . . . , uiTi

)′
= ri ιi + vi, (17)

is captured through

E (εit |Zi,ui) = E (χi + eit |Zi, uit, ui) , (18)

where

ui =
1

Ti

Ti∑
t=1

uit. (19)

Implication (I1):9 Under Assumptions (A3) and (A4), the correlation be-

tween εit and uit is given by

E (εit |Zi,ui) = τ1 uit + τ2i ui, (20)

9Detailed derivations are omitted here for space reasons and are available from the
authors upon request.
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where

τ1 =
σev
σ2
e

, (21)

and

τ2i = Ti
σχr − σev σ2

r

σ2
e

σ2
v + Ti σ2

r

. (22)

Implication (I2): Under Assumptions (A1) to (A4),10 consistent estima-

tion of Equation (9) can be based on OLS estimation of the coe�cients ψ,

κµ, θ, β, τ̃1, and τ̃2 in

yit = ψ + m′i κµ +

p∑
q=0

dit cq (wi,t−1) θq + x
′

it β + τ̃1 ûit + τ̃2 ûi + εit, (23)

where ûit and ûi denote estimates of uit and ui based on maximum likelihood

estimation of the participation selection equation, Equation (11), and εit is

de�ned as

εit = εit − E (εit |Zi,ui) , (24)

that is, εit is a disturbance term orthogonal to mi, dit, xit, ûit, and ûi.

Remark (R6): To implement OLS estimation of Equation (23), in a �rst

step the participation selection equation, Equation (11), subject to the selec-

tion rule in Equation (3), needs to be estimated by maximum likelihood. The

log likelihood function for this purpose is given by

logLd (%d) =

∫ [
N∑
i=1

Ti∑
t=1

log Φ

(
−q′itϑ

σν

)
1(dit=0)+ (25)

log φ

(
dit − q′itϑ

σν

)
1(dit>0)

]
φ

(
ri
σr

)
dri,

10Assumptions (A1) to (A4) are su�cient, but not necessary, for Implication (I2)
to hold. In particular, eit need not be assumed to be intertemporally uncorrelated and
homoskedastic for Implication (I2) to hold.
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where

%d =
(
ζκ′α,γ

′,σ2
r , σ

2
v

)′
, (26)

q′itϑ = ζ + m′i κα + z′it γ + ri, (27)

φ denotes the standard normal probability distribution function, and Φ the

standard normal cumulative density function. Based on the maximum likeli-

hood estimates of %d, the correction terms ûit and ûi entering Equation (23)

can be obtained using

ûit =

∫ (
ri + v̂Git

)
f (ri |Zi,di) dri, (28)

where

di =
(
di1, di2, . . . , diTi

)′
, (29)

and v̂Git is the maximum likelihood estimate of vGit , with v
G
it in turn denoting the

generalized residual of the participation selection equation (11),11 implicitly

de�ned as

∂ logLd (%d)

∂ (ζ,κ′α,γ
′)′

=
N∑
i=1

Ti∑
t=1

vGit qit = 0; (30)

vGit is thus given by

vGit =

(
dit − q′itϑ

σν

)
1(dit>0) −

 φ
(

q′itϑ

σν

)
Φ
(
−q′itϑ

σν

)
 1(dit=0). (31)

11See Gourieroux, Monfort, Renault, and Trognon (1987) for a discussion of the type
of generalized residuals we work with here.
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It follows that ûit can be estimated as

ûit =

∫ ri +

(
dit − q′itϑ̂

σ̂ν

)
1(dit>0) −

 φ
(

q′itϑ̂

σ̂ν

)
Φ
(
−q′itϑ̂

σ̂ν

)
 1(dit=0)

 (32)

·

[
T∏
t=1

Φ
(
−q′itϑ̂

σ̂ν

)
1(dit=0) φ

(
dit−q′itϑ̂

σ̂ν

)
1(dit>0)

]
φ
(
ri
σ̂r

)
∫ [ T∏

t=1

Φ
(
−q′itϑ̂

σ̂ν

)
1(dit=0) φ

(
dit−q′itϑ̂

σ̂ν

)
1(dit>0)

]
φ
(
ri
σ̂r

)
dri

 dri,

where ϑ̂, σ̂ν , and σ̂r denote the maximum likelihood estimates of ϑ, σν , and

σr based on maximizing the log likelihood function given by (25). Having

obtained estimates ûit and ûi of uit and ui, in a second step Equation (23)

can be estimated by means of OLS regression of yit on an intercept term,

mi, dit cq (w1i,t−1), q = 1, 2, . . . , p, xit, ûit, and ûi, i = 1, 2, . . . , N, and

t = 1, 2, . . . , Ti.

Implication (I3): An alternative, asymptotically more e�cient estimation

procedure for the parameters of the participation e�ects equation is a condi-

tional maximum likelihood estimator. Such conditional maximum likelihood

estimation decomposes the joint probability distribution function of yi,

yi =
(
yi1, yi2, . . . , yiTi

)′
, (33)

and di as follows:

f
(
yit, dit |wi,Xi,Zi;%y,%d

)
= f

(
yit, | dit,wi,Xi,Zi;%y,%d

)
f (dit |Zi;%d) ,

(34)

with f generically denoting a probability distribution function, and where

%y =
(
ψ,κ′µ,θ

′,β′,σ2
χ, σχr, σ

2
e , σev

)′
. (35)

The �rst step of this conditional maximum likelihood estimation again in-

volves maximum likelihood estimation of the participation selection equation;

recall that the log likelihood function corresponding to f (dit |Zi;%d) is given
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by Equation (25). Denoting the resultant estimates of %d by %̂d, in a second

step for this conditional maximum likelihood estimation of the parameters of

the participation e�ects equation, the conditional log likelihood function

logLy|d
(
%y, %̂d

)
=

N∑
i=1

Ti∑
t=1

log

{
1√

2πσ2
ε

exp

[
−1

2

ε2it
σ2
ε

]}
, (36)

with

εit = y∗it − ψ −m′i κµ −
p∑
q=0

dit cq (wi,t−1) θq − x
′

it β− τ1 ûit − τ2 ûi, (37)

needs to be maximized with respect to %̃y,

%̃y =
(
ψ,κ′µ,θ

′,β′,τ1, τ2, σ
2
ε

)′
. (38)

Remark (R7): Semykina and Wooldridge (2010) provide a di�erent two-step

estimation and inference procedure for a panel model with a Probit speci�ca-

tion of the selection mechanism than we propose in this section for a panel

model with a Tobit speci�cation of the selection mechanism. For our data set,

the procedure we outline here appears to be more robust to the selection of

variables in mmmi than the Semykina and Wooldridge (2010) procedure. A sys-

tematic comparison of our procedure with that of Semykina and Wooldridge

(2010) would be interesting to pursue but is beyond the scope of this paper.

4 State Variables

Under our conditional pooling approach (some of) the model coe�cients

are a function of a conditioning state variable. According to the IMF,

�[c]onditionality refers to policies and actions that a borrowing member agrees

to carry out as a condition for the use of IMF resources. The purpose of con-

ditionality is to ensure assistance to members [...] in a manner that [...] estab-
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lishes adequate safeguards for the temporary use of the IMF's resources.�12

Structural conditionality may in particular involve proposals for changes in

policy processes and for institutional reforms.13 In line with this, the IMF is

arguing that �the implementation of IMF-supported programs depends to a

signi�cant extent on the domestic political and institutional environment�.14

By fostering the institutional record, the IMF in e�ect acknowledges that ef-

�cient outcomes in market-oriented economies are most likely to occur when

the non-market institutions are functioning well. Similarly, the World Bank

uses its CPIA to assess �the conduciveness of a country's policy and institu-

tional framework to poverty reduction, sustainable growth, and the e�ective

use of development assistance.�15 The CPIA is based on 16 criteria which

are grouped into four categories, namely economic management, structural

policies, policies for social inclusion and equity, as well as public sector man-

agement and institutions.16 To capture a relatively broad range of aspects

of institutional quality, we construct for this paper an index incorporating

measures of bureaucracy quality, absence of corruption, educational attain-

ment, law and order, government stability, absence of ethnic tensions and

internal con�icts, and health (life expectancy).17 The index is constructed

on the basis of the mean of the i-th country's index elements relative to the

mean of the same index elements for a base-country year (the United States

in 2000):

indexit =

∑m
s=1 s-th variableit∑m

s=1 s-th variablebase-country, base-year
, (39)

where m denotes the number of variables that enter into the construction of

the index. To be able to calculate this index, we replace missing observations

using interpolated values. If for, say, country i a time series is missing en-

12See Fritz-Krockow and Ramlogan (2007), p. 25.
13See Nsouli, Atoyan, and Mourmouras (2006).
14See International Monetary Fund (2006).
15Independent Evaluation Group (2009), p. ix.
16For a detailed overview see World Bank (2009).
17Note that the CPIA is only available for a subset of countries in our panel data set.

We therefore construct an index of countries' institutional records in the spririt of the
World Bank's CPIA. A listing including a description of all variables used for construction
of our index is given in Appendix A.
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tirely, we proxy it via a `rank-matching' procedure: For each time period for

country i, �rst a preliminary index is calculated on the basis of Equation (39)

involving only those variables that are actually available for country i. We

then also calculate the same preliminary index for all other countries for time

period t, excluding those variables that are completely missing for country

i. Using these preliminary indices, we then calculate the period t relative

rank (that is, rankit
number of countriest

) of the preliminary index value of country

i among the set of all countries that can be considered for the preliminary

index values in period t. We then proxy for time period t the variable in

country i that is missing with that value of this variable for which the pe-

riod t relative rank is closest to the relative rank calculated for country i's

preliminary index for period t. Finally, we impute values of those variables

for which there are no observations either at the beginning or at the end of

the series using the percentage changes of, again, a preliminary index that

contains only those variables that are available. At this point then for each

country we have a balanced set of variables that can be used to calculate the

index as outlined in Equation (39).

Our approach to index calculation ensures that there are no mean shifts

in the country's index values if the time series for some variable begins later

or ends earlier than the time series for some other variables for that country.

Our approach furthermore preserves all the information about the variation

in the time series we exploit. It should be noted that due to the imputation

procedure it is possible that an index value may become larger than one.18

As an alternative conditioning state variable, we also consider the loans-

drawn-to-agreed ratio. In practice, the IMF only disburses installments of

funds agreed to in the loan program if the country advances speci�c reforms,

that is, complies with conditionality of the loan program. Hence, one way

to model compliance with conditionality would be to consider the ratio of

loans actually drawn relative to loans originally agreed upon.19 Provided that

18In Section 5 below, we also report regression results using the sub-sample of observa-
tions that does not require any imputation for construction of the index of the institutional
record. As discussed in more detail there, our main results are not a�ected by the choice
as to whether to use the institutional record series with or without imputation.

19This measure was initially suggested as a proxy for compliance with conditionality
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the IMF consistently disburses funds only to countries that are su�ciently

successful in advancing economic reforms, the loans-drawn-to-agreed ratio

should be a useful proxy as to whether a country is successful in implementing

the economic reforms advocated by the IMF.

5 Empirical Results

We begin by discussing empirical results obtained by means of considering

the sample selection panel model of Section 3, but without state dependence

of e�ects. The set of regressors for all equations was chosen on the basis

of the Akaike Information Criterion (AIC). The AIC turned out to always

select a �xed e�ects speci�cation, in line with F-test results on the signi�-

cance of the Mundlak variables, mi. Potential candidates for the Mundlak

variables were a country's fertility rate, freedom of the press, freedom status

of society, economic proximity to the U.S. and economic proximity to major

Europe. Potential candidate variables for zzzit and xxxit were a country's cu-

mulative number of years in IMF loan programs,20 quota share at the IMF,

sta� share at the IMF, political proximity to the U.S., political proximity

to major Europe, reserve position, current account position, trade openness,

democracy index, investment share of gross domestic product (GDP), gov-

ernment share of GDP, and in�ation. A description of all variables used can

be found in Appendix A.

The participation selection equation, Equation (11), is a �xed e�ects To-

bit model, as the loan-quota ratio, which contains country years with and

without participation in IMF loan programs, is left-censored at zero.21 As

by Killick (1995).
20To allow for separate identi�cation of the participation selection and participation ef-

fects equations, the cumulative number of years in IMF loan programs was only considered
as a regressor in the participation selection equation.

21The IMF loan-quota ratio captures the average, on a monthly basis, of funds agreed
upon in all loan programs (SBA, EFF, SAF, ESAF/PRGF), divided by the country's
quota at the IMF. Note that Dreher (2006) only covers those arrangements that have
been active for at least �ve months in a given calendar year. Our results do not change
if we adjust the loan-quota ratio accordingly. Similar to Vreeland (2003), we consider
consecutive agreements with the IMF as being part of the same spell, since governments
most of the time have several consecutive agreements with the IMF.
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Independent Variables Marginal E�ects
Investment Share −2.574

[3.550]
***

In�ation −0.028
[2.716]

***

Reserves 0.007
[0.043]

Government Share 0.647
[1.303]

Openness −0.068
[0.526]

Democracy Index −0.027
[1.889]

*

Number of Years under IMF Programs 0.014
[2.744]

***

Mean Political Proximity to U.S. 0.094
[1.609]

Mean Fertility Rate 0.621
[1.801]

*

Mean Economic Proximity to Major Europe −0.203
[2.540]

**

Number of Observations 1478
Note: Estimation results are obtained by estimating Equation (11), augmented with the Mundlak variables capturing

�xed e�ects: d∗it = ζ + m′i κα + z′it γ + uit, where the dependent variable is the loan-quota ratio. The F-test of joint

signi�cance of the Mundlak variables is signi�cant at the �ve percent signi�cance level. The McFadden Pseudo R-squared

for the regression equals 0.02. t-statistics are displayed in square brackets underneath the coe�cient estimates. A `*'

indicates signi�cance at the ten percent level, a `**' indicates signi�cance at the �ve percent level and a `***' indicates

signi�cance at the one percent level. The regression uses annual data, the sample extends from 1975 to 2004 and the

number of countries considered is 65. The intercept term is not displayed. All marginal e�ects are calculated at the

independent variables' means and the unobserved heterogeneity at its unconditional mean. A description of all variables

used is provided in Appendix A.

Table 1: Regression Results for the Participation Selection Equation

can be seen from Table 1, the estimated coe�cients on the investment share,

in�ation, democracy index, and economic proximity to major Europe are

signi�cantly negative. If the investment share or in�ation decline by one

percentage point, then the ratio of IMF lending to a country's IMF quota

increases by 2.574 or 0.028 percentage points, respectively.22 Our �nding for

22Note that di�erentiating the latent variable (denoted here generically as y∗) with
respect to one of the independent variables (denoted here generically as x, entering into
the Tobit model with a coe�cient of β), we of course have

∂E(y∗|x)
∂x

= β.
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the e�ect of the investment share is qualitatively similar to that in Przeworski

and Vreeland (2000).23 If the measures for democracy, or economic proximity

to major Europe increase by one unit or one percentage point, respectively,

then the loan-quota ratio decreases by 2.7, or 0.203 percentage points, re-

spectively. Note that the e�ect of economic proximity to major Europe in

our estimation is larger than in Barro and Lee (2005), who �nd no signi�cant

e�ect in a Tobit regression of the loan-GDP ratio on economic proximity to

major Europe. The e�ect of years a country has been under IMF loan pro-

grams, and of a country's fertility rate in Table 1 are signi�cantly positive.

If the number of years under IMF program participation increases by one

year, then the loan-quota ratio increases by 1.4 percentage points. This ef-

fect is qualitatively similar to Przeworski and Vreeland (2000), who also �nd

that the number of years under IMF loan program participation increases

the probability to enter into IMF loan agreements. If a country's fertility

rate increases by one percentage point, then the loan-quota ratio increases

by 0.621 percentage points.

Figure 1 displays the conditional mean of the dependent variable from

Table 1, the loan-quota ratio, against the percentile ranges of the signi�cant

explanatory variables.24 The �gure provides evidence that measuring the

variation of the loan-quota ratio across the percentile ranges of the signi�cant

explanatory variables, the investment share, the number of years under IMF

programs, and the mean economic proximity to major Europe feature the

biggest e�ects on a country's loan-quota ratio. For the political economy

variable �economic proximity to major Europe� this �nding supports those

of Harrigan, Wang, and El-Said (2005), Reynaud and Vauday (2008), and

Dreher, Sturm, and Vreeland (2009), suggesting that IMF lending may be

The marginal e�ect for the observed dependent variable needs to be corrected for cen-
soring, multiplying β with the probability that the loan-quota ratio is strictly positive.
All reported e�ects are average marginal e�ects evaluated at the independent variables'
means.

23Przeworski and Vreeland (2000) estimate the probability of entering and/or remaining
in an IMF loan program within the framework of a Probit model.

24The conditional means are computed on the basis of the �xed e�ects Tobit model
from Table 1 and involve evaluation of any regressor not displayed on the horizontal axis,
including the unobserved heterogeneity, at its unconditional mean.
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(a) Investment Share (b) In�ation

(c) Democracy (d) Number of Years Under IMF pro-
grams

(e) Mean Fertility Rate (f) Mean Economic Proximity to Major
Europe

Figure 1: Conditional Mean of Loan-Quota Ratio over Percentiles of Signi�-
cant Explanatory Variables

in�uenced by geo-political considerations.

While these results are interesting by themselves, estimation of the partic-

ipation selection equation serves further purposes: As described in Section 3,

the residual obtained from estimation of the participation selection equation

can be used to generate correction terms that correct for endogenous sample

selection when estimating the e�ects of the loan-quota ratio on the output

growth of countries participating in IMF loan programs. Table 2 displays our

estimation results for the �xed e�ects participation e�ects model (Equation

(9)) of Section 3 without state dependence, using the growth rate of real

GDP per capita as the dependent variable and the IMF loan-quota ratio, as
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well as a set of further explanatory variables, selected as discussed at the be-

ginning of this section, as independent variables.25 The estimated coe�cient

on the investment share is signi�cantly positive. An increase of the invest-

ment share by one percentage point increases a country's percentage growth

rate of real GDP per capita by 0.09 percentage points. This e�ect is larger

than in Dreher (2006), who does not �nd it to be signi�cantly di�erent from

zero. The coe�cients on in�ation and the mean of a country's fertility rate

are signi�cantly negative. An increase of in�ation by one percentage point

and an increase of the mean fertility rate by one point lead to a decrease of

the real GDP per capita growth rate by 0.003 and 0.035 percentage points,

respectively. Both e�ects are qualitatively similar and roughly of the same

magnitude as in Dreher (2006).

Independent Variables Marginal E�ects
Loan-Quota Ratio 0.004

[1.083]

Investment Share 0.090
[1.962]

**

In�ation −0.003
[4.488]

***

Reserves 0.017
[1.300]

Mean Fertility Rate −0.035
[2.315]

**

Number of Observations 849
Note: Estimation results are obtained by estimating Equation (9), augmented with the Mundlak variables to capture

�xed e�ects, however, without state dependence: yit = ψ + m′i κµ + d
′
it θ + x

′
it β + τ̃1 ûit + τ̃2 ûi + εit, where the

dependent variable is the percentage growth rate of real GDP per capita. The adjusted R-squared for the regression

equals 0.041. t-statistics are displayed in square brackets underneath the coe�cient estimates. A `*' indicates signi�cance

at the 10 percent level, a `**' indicates signi�cance at the �ve percent level and a `***' indicates signi�cance at the

one percent level. The regression uses annual data, the sample extends from 1975 to 2004 and the number of countries

considered is 68. A description of all variables used is provided in Appendix A.

Table 2: Regression Results for the Participation E�ects Equation

Two further issues are worth noting: First, τ1 (not displayed in the table)

is signi�cant at the ten percent level, providing evidence that a sample se-

lection mechanism is present. Second, the coe�cient on the loan-quota ratio

25All standard errors reported in the following tables are corrected for �rst-step sam-
pling uncertainty a�ecting second-step inference.
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is positive but not signi�cant.26

To examine whether this �nding may stem from the output growth ef-

fects of IMF loan program participation being state dependent and estimates

ignoring such state dependence being subject to a heterogeneity bias, in our

next step of analysis we condition the e�ects of the loan-quota ratio on output

growth on a country's institutional record, which, as discussed in Section 4,

may serve as a useful proxy for measuring state dependence of e�ects. Since

structural conditionality is measured in changes by the IMF, we include the

index measuring the institutional record in percentage changes. We also re-

emphasize that the measurement of the conditioning state variable is as a

pre-determined variable, so that no endogeneity issues arise on that count.

Table 3 displays results when using Chebyshev polynomials of order one

and the (progress in the) institutional record as conditioning state variable.27

Conditioning the e�ect of the loan-quota ratio on the (progress in the)

institutional record leads to the output growth e�ects becoming signi�cant:

improving on the index of the institutional record by one percentage point

raises the impact of IMF loan program participation on output growth by

0.049 percentage points. Note that the estimated coe�cient increases sys-

tematically with the magnitude of the index of the institutional record and

that signi�cance varies across the range of this conditioning state variable.

Figure 2 displays the coe�cient on the loan-quota ratio conditional on the

institutional record (red line) as well as the one and two standard devia-

tion error bands for these e�ects (green and blue line, respectively). If the

progress in the institutional record exceeds 0.12, the e�ect of IMF loan pro-

gram participation on output growth turns signi�cantly positive at the �ve

percent level.

Table 4 provides further insight regarding the contributions of the various

26When estimating the participation e�ects equation without the sample selection cor-
rection terms (which we can do for a total of 938 observations), then the coe�cient on the
loan-quota ratio has negative sign (−0.003), with a t-statistic of −1.522.

27Model selection on the basis of the AIC criterion gave preference to the model with
state dependence, but did not yield evidence in favor of Chebyshev polynomials of order
higher than one. Note that the number of observations we can use when allowing for state
dependence is lower than for the model estimation in Table 1, as the institutional record
of countries is only available for a subset of the countries.
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Independent Variables Marginal E�ects
Loan-Quota Ratio 0.004

[1.024]

Loan-Quota Ratio * Institutional Record 0.049
[2.002]

**

Institutional Record 0.015
[0.332]

Investment Share 0.070
[0.865]

In�ation −0.003
[4.257]

***

Democracy 0.002
[1.059]

Mean Fertility Rate −0.038
[2.070]

**

Number of Observations 773
Note: Estimation results are obtained by estimating Equation (9), augmented with the Mundlak variables to capture

�xed e�ects: yit = ψ + m′i κµ +
∑p
q=0 dit cq

(
wi,t−1

)
θq + x

′
it β + τ̃1 ûit + τ̃2 ûi + εit, where the dependent variable

is the growth rate of real GDP per capita and wit is a country's institutional record. The adjusted R-squared for the

regression equals 0.053. t-statistics are displayed in square brackets underneath the coe�cient estimates. A `*' indicates

signi�cance at the ten percent level, a `**' indicates signi�cance at the �ve percent level and a `***' indicates signi�cance

at the one percent level. The regression uses annual data, the sample extends from 1975 to 2004 and the number of

countries considered is 60. A description of all variables used is provided in Appendix A.

Table 3: Regression Results for the Participation E�ects Equation with a
Country's Institutional Record as Conditioning Variable

regressors to a country's real GDP per capita growth net of �xed e�ects, as

implied by the state-dependent model of Table 3. To quantify the output

growth e�ects of the various regressors in absolute and relative form, Table

4 displays both the average as well as the percentage contributions of the

explanatory variables to output growth net of time-invariant terms. The

mean output growth e�ect of the loan-quota ratio is qualitatively similar to

that in Dicks-Mireaux, Mecagni, and Schadler (2000), in that participation

in IMF loan programs leads to signi�cantly positive output growth e�ects.

However, according to our �ndings this is true only conditional on su�cient

progress in the institutional record, which occurs for su�ciently many coun-

tries participating in IMF loan programs for the mean output growth e�ect

to be positive. The overall contribution of the loan-quota ratio to real GDP

per capita growth net of individual-speci�c e�ects is equal to 22 percent.

Investment share and democracy index contribute 35 percent and 48 percent
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Note: The �gure displays the coe�cient on the loan-quota ratio conditional on the institutional record (red line) as well

as the one and two standard deviation error bands (green and blue line, respectively).

Figure 2: E�ect of Program Participation Conditional on a Country's
Progress in the Institutional Record

Variables Mean E�ect Contr. in percent
Loan-Quota Ratio 0.004 20
Loan-Quota Ratio * Instit. Record 0.000 2
Instit. Record 0.000 1
Investment Share 0.007 35
In�ation −0.001 − 6
Democracy 0.010 48

Note: The mean e�ect is obtained by multiplying the coe�cient estimates from Table 3 with the respective variables'

sample mean.

Table 4: Growth Accounting with a Country's Institutional Record as Con-
ditioning Variable
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Country years Actual a) Predictedb) Predictedc) Predictedd)

Particip. 0.52% 0.52% 0.05% 1.43%
Non-Particip. 1.53% � 2.08% 1.53%

a) Actual average growth.

b) Coe�cient estimates used to compute the counterfactual are taken from the model speci�cation involving only country

years with participation in IMF loan programs.

c) Coe�cient estimates used to compute the counterfactual are taken from the model speci�cation involving only country

years with participation in IMF loan programs. The independent variable loan-quota ratio is always set to zero.

d) Coe�cient estimates used to compute the counterfactual are taken from the model speci�cation involving only country

years without participation in IMF loan programs.

Table 5: Counterfactual Analysis with Institutional Record as Conditioning
Variable

to output growth, respectively.

We next turn our focus to analyses of counterfactuals and intertemporal

output growth e�ects of IMF loan programs. To provide further intuitively

accessible measures of the magnitude of the e�ect of IMF program participa-

tion on output growth, Table 5 displays counterfactual analyses based on the

estimation results of Table 3. Table 5 reports that during their participation

in IMF loan programs, our sample of countries had on average a real GDP

per capita growth rate of 0.52 percent. The predicted output growth rate

using the coe�cient estimates from the sample only featuring country years

involving loan program participation of course equals this 0.52 percent, while

the output growth rate predicted on the basis of the same coe�cient esti-

mates, but counterfactually setting the loan-quota ratio to zero, is equal to

0.05%. Furthermore, the predicted output growth rate using the coe�cient

estimates from the sample only featuring country years not involving loan

program participation amounts to 1.43 percent. Non-participating countries

actually had on average a real per capita GDP growth rate of 1.53 percent.

The predicted output growth rate using the coe�cient estimates from the

sample featuring only country years not under loan program participation of

course amounts to 1.53 percent, while the predicted output growth rate using

the coe�cient estimates from the sample featuring only country years under

loan program participation, but counterfactually setting the loan-quota ratio

always to zero, amounts to 2.08 percent.
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Three points are worth highlighting in discussing these counterfactuals.

First, country years under IMF loan participation tend to be times of eco-

nomic crises. Output growth during years of participation in IMF loan

programs is on average about one percent lower than during years of non-

participation. For this reason, it is imperative to properly capture the direc-

tion of causation in growth regressions involving IMF loan programs. Second,

countries in an economic crisis are, on average, better o� when turning to the

IMF and participating in IMF loan programs. The annual percentage gain

amounts to (0.52− 0.05) percent = 0.47 percent real per capita GDP growth

per year. This �nding of ours contrasts with the counterfactual analyses in

Przeworski and Vreeland (2000), who in a model without state dependent

e�ects �nd that participation in IMF loan programs lowers annual output

growth by 1.53 percent. Our analysis suggests that it is imperative for a

country to improve upon its institutional record if it is to strengthen its

output growth from participation in IMF loan programs. Third, when pre-

dicting output growth of country years involving participation in IMF loan

programs using coe�cient estimates from the sample only featuring country

years without IMF loan program participation the predicted output growth

rate of of 1.43 percent is almost three times as high as the actual average

growth rate of 0.52 percent. Furthermore, predicting the average output

growth rate of country years not involving IMF loan program participation

on the basis of the sample only featuring country years involving IMF loan

program participation, but setting the loan-quota ratio to zero, the prediction

at 2.08 percent rather implausibly exceeds the actual average output growth

rate of country years not involving IMF loan program participation by 0.55

percent. Our counterfactuals thus appear to further support our estimation

strategy depicting countries entering IMF loan programs in times of crises as

having fundamentally di�erent output growth regimes as compared to those

countries that do not.

To learn more about the dynamic e�ects of IMF loan program partici-

pation on a country's output growth when conditioning the output growth

e�ects on the (progress in the) country's institutional record, we �nally turn

to estimating the output growth rate e�ects that can be attributed to IMF
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loan program participation in year t for growth between periods t − 1 and

t− 1 + i also for i = 1, 2, ..., 5, .28 Figure 3 displays the intertemporal e�ects

based on the AIC-optimal speci�cation of the �xed e�ects sample selection

model with the progress in institutional record as conditioning state variable

for i = 1, 2, ..., 5 and for comparison once more also for i = 0. Table 6 dis-

Figure 3: E�ect of Program Participation in an Intertemporal Perspective
with the Progress in Institutional Quality as Conditioning Variable

plays the corresponding coe�cients and their signi�cance levels for all time

periods. The output growth e�ects of participation in IMF loan programs are

signi�cant for up to one year after participation in an IMF loan program. All

intertemporal output growth e�ects of participation in IMF loan programs

are more favorable if a country improves on its institutional record.

To investigate robustness of our overall results concerning the conditional

e�ects of IMF loan program participation, we considered the following sets

of model re-speci�cations: First, we chose a narrower de�nition of the insti-

tutional record, removing the variables capturing health and human capital

from our index. Second, we narrowed our data set to capture only observa-

28It is beyond the scope of the current paper to go beyond the Vella (1998) inspired
sample selection framework and render both the participation selection and participation
e�ects equations dynamic.
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Dep. Variable Loan-Quota Ratio Loan-Quota Ratio*Instit. Rec.
yt−yt−1

yt
0.004
[1.024]

0.049
[2.002]

**

yt+1−yt−1

yt+1
0.008
[0.981]

0.060
[1.737]

*

yt+2−yt−1

yt+2
0.006
[0.401]

0.110
[0.265]

yt+3−yt−1

yt+3
0.008
[0.372]

0.023
[0.294]

yt+4−yt−1

yt+4
0.007
[0.265]

0.014
[0.165]

yt+5−yt−1

yt+5
−0.001

[0.028]
0.026
[0.333]

Note: t-statistics are displayed in square brackets. A `*' indicates signi�cance at the ten percent level and a `**' indicates

signi�cance at the �ve percent level.

Table 6: E�ect of Program Participation in an Intertemporal Perspective
with Institutional Record as Conditioning State Variable

tions between 1986 and 2004, as then the index of the institutional record

does not involve imputation for some of the observations anymore.29 Third,

we chose di�erent lag speci�cations for our conditioning state variable and

the set of linear regressors. Under all model re-speci�cations our core empir-

ical �ndings remain qualitatively similar both in terms of coe�cient estimate

sign and signi�cance, that is, countries participating in IMF loan programs

can expect increases in output growth rates from loan program participation

if they su�ciently improve upon their institutional record.30

Finally, to check on whether our conditioning state variable �institutional

record� could be replaced by a readily available IMF-internal variable, we

condition the output growth e�ects of changes in the loan-quota ratio on the

loans-drawn-to-agreed ratio, which was also discussed as a potential condi-

tioning state variable in Section 4. Table 7 provides our estimation results for

the participation e�ects equation when using Chebyshev polynomials of or-

der one and the loans-drawn-to-agreed ratio as capturing state dependence.

Conditioning the output growth e�ects of changes in the loan-quota ratio

on the loans-drawn-to-agreed ratio proxy for compliance with IMF condi-

29Some of the variables used for setting up the index of the institutional record are only
available from 1986 onwards and were imputed for the index prior to 1986. See Section 4
for further details on our imputation procedure.

30Details of all robustness check results are available upon request from the authors.
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Independent Variables Marginal E�ects
Loan-Quota Ratio -0.005

[1.046]

Loan-Quota Ratio * Drawn Ratio 0.012
[2.333]

**

Investment Share 0.070
[1.642]

In�ation −0.003
[4.241]

***

Reserves 0.021
[1.591]

Current Account −0.046
[1.272]

Mean of Fertility Rate −0.045
[3.144]

***

Number of Observations: 849
Note: Estimation results are obtained by estimating Equation (9), augmented with the Mundlak variables to capture

�xed e�ects: yit = ψ + m′i κµ +
∑p
q=0 dit cq

(
wi,t−1

)
θq + x

′
it β + τ̃1 ûit + τ̃2 ûi + εit, where the dependent

variable is the percentage growth rate of real GDP per capita and wit is the degree of program implementation. The

conditioning variable, loans-drawn-to-agreed-ratio, has been used as a separate control variable (not displayed) and

as such is not signi�cant. The adjusted R-squared for the regression equals 0.053. t-statistics are displayed in square

brackets underneath the coe�cient estimates. A `*' indicates signi�cance at the ten percent level, a `**' indicates

signi�cance at the �ve percent level and a `***' indicates signi�cance at the one percent level. The regression uses annual

data, the sample extends from 1975 to 2004 and the number of countries considered is 68. A description of all variables

used is provided in Appendix A.

Table 7: Regression Results for the Participation E�ects Equation with the
Actual Degree of Program Implementation as Conditioning Variable

tionality yields the following results: If a country participating in IMF loan

programs were not able to draw any loans at all, the e�ect of a one percent

increase in the loan eligibility is a reduction of the growth rate of real GDP

per capita by 0.005 percent. However, the higher the loans-drawn-to-agreed

ratio, the smaller in absolute terms the negative output growth e�ect of the

changes in the loan-quota ratio. If the loans-drawn-to-agreed ratio exceeds

42 percent, then the output growth e�ect of IMF program participation turns

positive. Note that this ratio is sizeably smaller than in Killick (1995), who

suggests a threshold value for successful IMF program implementation of 80

percent, arguing on the basis of loan program survey data (for the time period

from 1980 to 1992) that this threshold is closely associated with successful

program implementation. If all funds originally agreed upon are drawn and
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Note: The �gure displays the coe�cient on the loan-quota ratio conditional on the loans-drawn-to-agreed ratio (red line)

as well as the one and two standard deviation error bands (green and blue line, respectively).

Figure 4: E�ect of Program Participation Conditional on Actual Degree of
Program Implementation

there is in this sense full compliance with IMF conditionality, then an in-

crease of the loan-quota ratio by one percentage point leads to an increase

of real GDP per capita growth by 0.007 percent. These results at �rst sight

would seem to be in line with arguments stressing that compliance with con-

ditionality as measured by the loans-drawn-to-agreed ratio is important for

the success of IMF loan programs. However, as apparent from Figure 4, that

plots the coe�cient on the loan-quota ratio conditional on the loans-drawn-

to-agreed ratio (red curve) with the one standard deviation (green) and two

standard deviation (blue) bands, the results are not signi�cant at the �ve

percent level. In light of the previous empirical �ndings of Harrigan, Wang,

and El-Said (2005), Reynaud and Vauday (2008), and Dreher, Sturm, and

Vreeland (2009), who adduce evidence that selection into and continued par-

ticipation in IMF loan programs is signi�cantly in�uenced by geo-political

considerations, one possible interpretation of the weak and insigni�cant out-

put growth e�ects of IMF loan program participation when considering the
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loans-drawn-to-agreed ratio as conditioning state variable is that increases

in the loans-drawn-to-agreed ratio may not always re�ect su�cient progress

on the conduciveness of a country's policy and institutional framework for

sustained output growth, but may rather be re�ective of geo-political factors.

It is beyond the scope of this paper, though, to further probe the issue as to

whether IMF-internal loan program conditionality during our sample period

may not have been as e�ective as desired on economic grounds.

6 Conclusion

Through modelling state dependence of the output growth e�ects of IMF

loan program participation, in this paper we have worked on shedding light

on what appears to be a major reason as to why previous empirical stud-

ies have arrived at mixed �ndings, ranging from positive to zero to negative

output growth e�ects from IMF loan program participation. Allowing the ef-

fects of IMF loan program participation to vary systematically with an index

re�ecting a country's institutional record, we �nd that there are signi�cant

and positive e�ects of IMF loan program participation on a country's output

growth only if the program participation is coupled with su�cient improve-

ment of the institutional record. Using our conditional pooling approach

with the degree of program implementation rather than progress in the in-

stitutional record as the conditioning state variable, the evidence that IMF

loan program participation induces positive output growth e�ects is weak

and insigni�cant. This suggests that it is crucial how a country complements

participation in IMF loan programs with policy and institutional reforms, fa-

cilitating sustained output growth. For our sample period, a sizeable fraction

of countries participating in IMF loan programs based on our index of the

institutional record has been able to institute such reforms, though reform

success was not necessarily tied to the loans-drawn-to-agreed ratio.

With regards to the magnitude of the output growth e�ects conditional on

the institutional record, our growth accounting calculations provide evidence

that IMF loan program participation can have a sizeable impact, at more

than half of the direct e�ects of investment in physical capital.
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Our counterfactual analysis makes the case that countries participating

in IMF loan programs would on average have had lower output growth had

they not participated in IMF loan programs. The stronger preceding im-

provements of the institutional record, the higher the potential gains from

participation in IMF loan programs. We also �nd that output growth e�ects

of IMF loan program participation are signi�cant for up to one year after

program participation.

In light of the results of our analysis, countries that decide to turn to

the IMF for funding appear well advised to make every e�ort to improve

their institutional record, above and beyond ensuring compliance with con-

ditionality to the point that the loans-drawn-to-agreed ratio reaches targeted

levels. We will leave it to future research to investigate to what extent recent

changes in IMF conditionality may have more closely aligned increases in the

loans-drawn-to-agreed ratio with improvements of a country's institutional

record.
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Appendix A: Description of Variables

Variables Source

Real GDP per capita: International Dollar in 2000 Constant Prices, thousand

dollars.

Penn World Tables 6.2

Openness in constant prices: Percentage in 2000 constant prices. Penn World Tables 6.2

Government share of real GDP: Percentage in 2000 Constant prices. Penn World Tables 6.2

Investment share of real GDP: Percentage in 2000 Constant prices. Penn World Tables 6.2

Total reserves in months of imports: Amount of reserves in terms of the

number of months of imports of goods and services which can be paid.

World Development Indi-

cators 2006 CD-ROM

In�ation: Annual percentage change of the consumer price index. World Development Indi-

cators 2006 CD-ROM

Life expectancy at birth: Expresses the number of years a newborn can be

expected to live if prevailing patterns of mortality at the time of its birth are

same throughout its life.

World Development Indi-

cators 2006 CD-ROM

Fertility rate: Number of children that are born to a woman if she lives to

the end of her childbearing years and bears children in accordance with current

age-speci�c fertility rates.

World Development Indi-

cators 2006 CD-ROM

Economic proximity to major Europe: Bilateral trade with major Europe,

expressed as a ratio to GDP.

Barro and Lee (2005)

Political proximity to major Europe: Fraction of UN votes along with major

Europe.

Barro and Lee (2005)

Democracy index: Based of the Legal Index of Electoral Competitiveness

(LIEC); Codi�ed with 1 if it has a value of 6 or larger which is the threshold for

democratic systems.

World Bank Political Insti-

tutions Dataset

Quota: Countries' quota in millions of standard drawing rights (SDR). International Financial

Statistics

Loan-quota ratio: Sum of all current IMF loans a country is eligible to as a

share of its quota at the IMF.

International Financial

Statistics and own calcu-

lation

Loans-drawn-to-agreed ratio: The amount of all IMF loan program funds a

country actually draws expressed as a share of the original amount agreed upon

with the IMF.

International Financial

Statistics and own calcu-

lations

Government Stability: Assesses the government's ability to carry out its de-

clared program(s), and its ability to stay in o�ce.

International Country

Risk Guide

Internal Con�ict: Assesses the political violence in the country and its actual

or potential impact on governance.

International Country

Risk Guide

Corruption: Assesses corruption within the political system. International Country

Risk Guide

Law and Order: Assesses the strength and impartiality of the legal system as

well as the popular observance of the law.

International Country

Risk Guide

Ethnic Tensions: Assesses the degree of tension within a country attributable

to racial, nationality, or language divisions.

International Country

Risk Guide

Bureaucracy Quality: Assesses the institutional strength and quality of the

bureaucracy.

International Country

Risk Guide

Educational attainment: Total population aged 15 and over, average years of

school.

Worldbank

Institutional Index: Set up from the variables educational attainment, life ex-

pectancy, government stability, bureaucracy quality, corruption, law and order,

ethnic tensions and internal con�ict

International Country

Risk Guide and own

calculations

Freedom Status: Assesses political rights and civil liberties in a country. Freedom House

Freedom of the Press: Assesses the degree of freedom of the press in a country. Freedom House
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Appendix B: Countries Contained in Data Set31

Country Start :

end of

sample

Years with Program Partici-

pation

Country Start :

end of

sample

Years with Program Partici-

pation

Algeria 1977:1991 1989:1991 Liberia 1979:1987 1979:1985

Argentina 1976:2004 1976:1978; 1983:2004 Madagascar 1975:2003 1977:1978; 1980:1992; 1996:2003

Australia 1975:2004 % Malawi 1981:2002 1981:1986; 1988:2002

Austria 1975:2004 % Malaysia 1975:2003 %

Bangladesh 1987:2003 1987:1993; 2003:2003 Mali 1989:2003 1989:2003

Belgium 1975:2001 % Mexico 1979:2004 1979:1979; 1983:1993; 1995:1997;

1999:2000

Bolivia 1976:2003 1980:1980; 1986:2003 Morocco 1975:2003 1980:1993

Botswana 1976:2003 % Mozambique 1988:2003 1988:2003

Brazil 1981:2003 1983:1986; 1988:1990; 1992:1993;

1998:2003

Namibia 2003:2003 %

Burkina Faso 1975:2001 1991:2001 Netherlands 1975:2004 %

Cameroon 1977:1995 1988:1992; 1994:1995 New Zealand 1975:2004 %

Canada 1975:2004 % Nicaragua 1977:2004 1979:1979; 1991:2004

Chile 1975:2004 1975:1976; 1983:1990 Niger 1975:2003 1983:1991; 1994:2003

Colombia 1975:2003 1999:2003 Nigeria 1977:2004 1987:1987; 1989:1992; 2000:2001

Congo, Rep. 1986:2003 1986:1988;1990:1992; 1994:1999 Norway 1975:2004 %

Costa Rica 1977:2004 1977:1977; 1980:1983; 1985:1997 Pakistan 1976:2004 1977:1978; 1980:1983; 1988:1991;

1993:2004

Cote d'Ivoire 1975:2003 1981:1992; 1994:2003 Panama 1977:2003 1977:1987; 1992:2002

Cyprus 1976:2004 1980:1981 Papua New Guinea 1976:2001 1990:1992; 1995:1997; 2000:2001

Denmark 1975:2004 % Paraguay 1975:2003 2003:2003

Dominican Republic 1975:2003 1983:1986; 1991:1994; 2003:2003 Peru 1977:2003 1977:1980; 1982:1985; 1993:2003

Ecuador 1976:2004 1983:1992; 1994:1995; 2000:2001;

2003:2004

Philippines 1977:2004 1977:1981; 1983:2000

Egypt, Arab Rep. 1977:2003 1977:1981; 1987:1988; 1991:1998 Portugal 1976:2004 1977:1979; 1983:1985

El Salvador 1976:2003 1980:1983; 1990:2000 Senegal 1975:2003 1979:1992; 1994:2003

Finland 1975:2004 1975:1976 Sierra Leone 1977:2003 1977:1982; 1984:1989; 1994:1998;

2001:2003

France 1975:2004 % Singapore 1975:2004 %

Gambia, The 1978:1997 1978:1980; 1982:1991 South Africa 1975:2004 1976:1977; 1982:1983

Germany 1992:2004 % Spain 1975:2004 1978:1979

Ghana 1975:2003 1979:1979; 1983:1992; 1995:2003 Sri Lanka 1975:2003 1975:1975; 1977:1981; 1983:1984;

1988:1995; 2001:2003

Greece 1976:2004 % Sudan 1977:2003 1979:1985

Guatemala 1977:2003 1981:1984; 1988:1990; 1992:1994;

2002:2003

Sweden 1975:2004 %

Guinea-Bissau 1988:2003 1988:1990; 1995:1998; 2000:2003 Syrian Arab Rep. 1977:1988 %

Haiti 1975:2000 1975:1990; 1995:1999 Thailand 1975:2003 1978:1979; 1981:1983; 1985:1986;

1997:2000

Honduras 1975:2004 1979:1983; 1990:1997; 1999:2002;

2004:2004

Togo 1975:2003 1979:1998

India 1975:2003 1981:1984; 1991:1993 Trinidad and To-

bago

1975:2003 1989:1991

Indonesia 1981:2004 1997:2003 Tunisia 1984:2004 1986:1992

Ireland 1975:2004 % Turkey 1975:2004 1978:1985; 1994:1996; 1999:2004

Israel 1975:2004 1975:1977 Uganda 1981:2003 1981:1984; 1987:2003

Italy 1975:2004 1975:1975; 1977:1978 United Kingdom 1975:2004 1975:1978

Jamaica 1976:2003 1977:1996 United States 1975:2004 %

Japan 1977:2004 % Uruguay 1978:2004 1978:1987; 1990:1993; 1996:2004

Jordan 1975:2003 1989:1990; 1992:2003 Venezuela, RB 1975:2004 1989:1993; 1996:1997

Kenya 1975:2003 1975:1986; 1988:1994; 1996:2003 Zambia 1986:2000 1986:1987,1995:2000

Korea, Rep. 1976:2004 1976:1977; 1980:1987; 1997:2000 Zimbabwe 1980:1994 1981:1984; 1992:1994

31Major oil exporting countries and centrally planned economies have been excluded.
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