Figure 5: Intertemporal Effect of the Loan-Quota Ratio on a Country’s
Output Growth in the FE Model with Progress of Institutional Development
as Conditioning Variable.

Table 9: Coefficients of the Loan-Quota Ratio in the FE Model in an In-
tertemporal Perspective with the Amount-Drawn-to-Amount-Agreed Ratio
as Conditioning Variable

Dep. Variable Loan-Quota Ratio | Loan-Quota Ratio*Drawn Ratio
T —0.005 0.012**
vt [1.046] [2.333]
Bepl il —0.009 0.019*
Y1 [0.863] [1.923]
Ber2 el —0.017 0.026 **
Y42 [0.932] [2.166]
Bets—te1 —0.021 0.027*
Y+3 [0.868] [1.809]
Yera o1 —0.025 0.027
Yt+a [0.765] [1.336]
Yeib 1 —0.040 0.023
Yt+5 [0.832] [0.809]

Note: T-statistics are displayed in square brackets. A “*” indicates significance at the 10% level and a “**”

indicates significance at the 5% level.
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Table 10: Coefficients of the Loan-Quota Ratio in the FE Model in an
Intertemporal Perspective with the Progress in Institutional Development
as Conditioning Variable

Dep. Variable Loan-Quota Ratio | Loan-Quota Ratio*Instit. Dev.
Ll 0.004 0.049 **
vt [1.024] [2.002]
Yerl Yo 0.008 0.060*
Y41 [0.981] [1.737]

Yer2—be—i 0.006 0.110

Yi+2 [0.401] [0.265]
Yers—Ve—1 0.008 0.023
Yt+3 [0.372] [0.294]
Yrea—ye) 0.007 0.014
Ytt4 [0.265] [0.165]
Beps il —0.001 0.026
Yt+5 [0.028] [0.333]

Note: T-statistics are displayed in square brackets. A “*” indicates significance at the 10% level and a “**”

indicates significance at the 5% level.

programs are more favorable if a country complies with conditionality /

improves on institutional development.

7 Conclusion

Through modelling conditionality of the output growth effects of IMF pro-
gram participation, in this paper we have shed light on what appears to be
a major reason as to why previous empirical studies have arrived at mixed
results, ranging from positive output growth effects to no effects to nega-
tive effects from IMF program participation. Allowing the effects of IMF
program participation to vary systematically with the degree of program
implementation or an index of institutional development, we find that there
are significant positive effects of IMF program participation on a country’s
output growth only if the IMF programs are implemented to a sufficient
degree or if the program participation is coupled with sufficient progress in
improving institutional quality.

With regards to the magnitude of these output growth effects, our growth
accounting calculations provide evidence that IMF loans have a sizeable
impact. Their output growth effect, in absolute size, is larger than that
of inflation, for example, though much smaller than that of investment in
physical capital.

Our counterfactual analysis provides evidence that countries participat-
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ing in IMF loan programs would on average have had lower output growth,
had they not participated in IMF loan programs. The higher the degree
of program implementation and improvement in institutional quality, the
higher the potential gains from participating in IMF loan programs. We also
find that output growth effects of IMF program participation are significant
for up to three years after program participation, and are significantly pos-
itive if participating countries comply with conditionality. Countries that
decide to turn to the IMF for funding appear well advised to comply with
IMF conditionality and to make every effort in improving their institutional

environment.
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Appendix A: Computation of Conditional Expecta-

tions and of Standard Errors

In this appendix we first discuss the computation of the conditional expec-
tation in Equation (10) needed to correct the output growth equation, that
is Equation (1), under the random effects specification for sample selection
bias, while also allowing for endogeneity of dj.?” The conditional expec-
tation of vy given Z;,d;, and «; on the right hand side of Equation (2) is

calculated as follows:

p(H 2T

(x7]

E(vit|Zi,di, i) = [dit — (i + 27)] La,>0) — | 0w L(d;,—0),(23)

where ¢ and ® denote the standard normal probability and cumulative den-
sity functions, respectively, and 1(-) denotes the indicator function.

Using this expression, the conditional expectation of u; given Z; and d;,

Equation (10), can be obtained as:

()

Ov

Eluit|Z;, di] :/ ;i + [dit — (@i + 2i77)] 1(gy>0) — 0w L(4,,—0)

—i—2! dit—a;—2 o
|:HtT:1 ‘1’(%)1«1“:0)a%¢(%,z”7)1(dn>0)} e 0(55) p
. (67
—oy— /'t diz—ai— ;t (e 7] !
J [T @21 g ) £ D (B2E )1 )| R (25

(24)

When obtaining standard errors for the estimates of the parameters of
the output growth equation under the two-step procedure of Section 3, the
sampling uncertainty that has entered the construction of the correction
factors 4 and u; needs to be observed. The following estimator of the
variance-covariance matrix of # = (0 8’ 71 72)’ reflects this sampling uncer-
tainty:

A 1 -1/~ e A\ a1

2"Note that the conditional expectation E(4¢|Z;,d;) arising under the fixed effects
specification can be computed in analogous fashion, and thus need not be considered
separately.
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where Wy = Vary(§),

N
A 1
N 1 N
Vi =~ ReéR;, (27)
i=1
N
. 1 0 [(ul ) 'r]
Dy = N ;Ri oy ly=41 (28)
with
Ri = (dZ .’E; ’llz fLZL) , (29)
r=(nm, (30)

and ¢ is again a vector of ones of size T;. Note that if 7o = 0 is imposed in
the estimation, then it appears sensible to also impose that &;&; is a diagonal
matrix (reflecting that e; is restricted to be intertemporally uncorrelated).

Computation of the standard errors of the growth equation parameter
estimates under the fixed effects specification can proceed in analogy to
Equations (25) and (30).
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Appendix B: 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

Inflation: 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-specific 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); Codified 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 International Financial

share of its quota at the IMF.

Statistics and own calcu-
lation

Amount-drawn-to-amount-agreed ratio: The amount of all IMF loan pro-
gram funds a country actually draws expressed as a share of the original amount

International Financial

Statistics and own calcu-

agreed upon with the IMF. lations

Government Stability: Assesses the government’s ability to carry out its de- International Country

clared program(s), and its ability to stay in office. Risk Guide

Internal Conflict: Assesses the political violence in the country and its actual International Country

or potential impact on governance. 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 International Country

well as the popular observance of the law. Risk Guide

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

to racial, nationality, or language divisions. Risk Guide

Bureaucracy Quality: Assesses the institutional strength and quality of the International Country

bureaucracy. Risk Guide

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

school.

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

pectancy, government stability, bureaucracy quality, corruption, law and order, Risk Guide and own

ethnic tensions and internal conflict 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 C: Countries Contained in Data Se

t28

Country Start Years with Program Partici- Country Start Years with Program Partici-
end of pation end of pation
sample sample
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; Namibia 2003:2003 %
1998:2003
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 1976:2001 1990:1992; 1995:1997; 2000:2001
Guinea
Denmark 1975:2004 % Paraguay 1975:2003 2003:2003
Dominican Re- 1975:2003 1983:1986; 1991:1994; 2003:2003 Peru 1977:2003 1977:1980; 1982:1985; 1993:2003
public
Ecuador 1976:2004 1983:1992; 1994:1995; 2000:2001; Philippines 1977:2004 1977:1981; 1983:2000
2003:2004
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; Sweden 1975:2004 %
2002:2003
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; Togo 1975:2003 1979:1998
2004:2004
India 1975:2003 1981:1984; 1991:1993 Trinidad and To- 1975:2003 1989:1991
bago
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

Z8Major oil exporting countries, centrally planned and island economies have been ex-

cluded.

33




Appendix D: Results for the Random Effects Panel

Model

Table 12: Participation Selection Equation, RE Tobit Model

Independent Variables Coefficients
Investment Share — 1. 174%**
[4.013]
Inflation —0.016**
[2.798]
Government Share 0.513**
[2.359]
Number of Years under IMF Programs ([).021}***
7.562
Staffshare at IMF —0.029
[1.630]
Political Prozimity to Major Europe —([).12?})**
2.682
Reserves —0.047
[0.692]
Current Account —0.173
[0.903]
Openness —0.123**
[2.257]
Democracy —0.013**
[1.967]
’ Number of Observations for the selection equation: 2439

Note: Estimation results are obtained by estimating Equation (2). The dependent variable is the loan-quota
ratio. t-statistics are displayed in square brackets underneath the coefficient estimates.
significance at the 10% level, a “**” indicates significance at the 5% level and a “***” indicates significance

at the 1% level. The regression uses annual data, the sample extends from 1975 to 2005 and the number of

countries considered is 73. A description of all variables used is provided in Appendix B.
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Figure 6: Effect of IMF Loan Size Conditional on Actual Degree of Program
Implementation, Annual Data, 1975 - 2005, 73 Countries.
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Figure 8: Intertemporal Effect of the Loan-Quota Ratio on a Country’s
Output Growth in the RE Model with Amount-Drawn-to-Amount-Agreed
Ratio as Conditioning Variable.

Coefficient of Loan-Quota Ratio

Amount-Agreed-to-Amount-Drawn Ratio

Figure 9: Intertemporal Effect of the Loan-Quota Ratio on a Country’s Out-
put Growth in the RE Model with the Progress in Institutional Development
as Conditioning Variable.
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Progress in Institutional Development t+
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Table 13: Participation Effects Equation, RE Model

Independent Variables Coefficients

Loan-Quota Ratio —0.003
[0.682]

Loan-Quota Ratio * Drawn Ratio ?.01?*
1.955

Investment Share 0.138**
[2.910]

Inflation —0.003***
[4.873]

Reserves 0.022*
[1.882]

’ Number of Observations: 931 ‘

Note: Estimation results are obtained by estimating Equation (1). The F-test of joint significance of the correc-

tion terms, 71 and T2, is not significant, but 71 is individually significant at the 10% significance level, indicating

correlation between the idiosyncratic error terms.

has been used as control variable also (not displayed), and is not significant.

growth per capita GDP. t-statistics are displayed in square brackets underneath the coefficient estimates.

The conditioning variable, amount-drawn-to-agreed-ratio,

The dependent variable is real

A

“*” indicates significance at the 10% level, a “**” indicates significance at the 5% level and a “***” indicates

significance at the 1% level. The regression uses annual data, the sample extends from 1974 to 2005 and the

number of countries considered is 73. A description of all variables used is provided in Appendix B.

Table 14: Growth Accounting, Annual Data, 1975 - 2005, 73 Countries

Variables Mean Effect Contrib. in %
Loan-Quota Ratio —0.003 —14.29
Loan-Quota Ratio * Drawn Ratio 0.005 21.91
Investment Share 0.015 71.32
Inflation —0.001 — 5.59
Democracy 0.006 26.64

| Sum 0.021 100.00
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Table 15: Participation Effects Equation, RE Model

Independent Variables Coefficients
Loan-Quota Ratio 0.004
[1.021]
Loan-Quota Ratio * Institutional Development ?(9)??*
1.955
Investment Share 0.140%*
[1.953]
Inflation —0.003***
[4.011]
Democracy 0.002
[1.138]
Reserves 0.017
[1.404]
Number of Observations: ‘ 852 ‘

Note: Estimation results are obtained by estimating Equation (1). The F-test of joint significance of the
correction terms, 71 and 79, is not significant. The conditioning variable, growth of the index of institutional
quality, has been used as control variable also (not displayed), and is not significant. The dependent variable is
real GDP per capita growth. t-statistics are displayed in square brackets underneath the coefficient estimates.
A “*” indicates significance at the 10% level, a “**” indicates significance at the 5% level and a “***” indicates
significance at the 1% level. The regression uses annual data, the sample extends from 1975 to 2005 and the

number of countries considered is 65. A description of all variables used is provided in Appendix B.

Table 16: Growth Accounting, Annual Data, 1975 - 2005, 65 Countries

Variables Mean Effect Contrib. in %
Loan-Quota Ratio 0.004 12.21
Loan-Quota Ratio * Instit. Dev. 0.001 1.43
Investment Share —0.001 — 4.04
Inflation 0.009 28.55
Democracy 0.004 13.68
Sum 0.021 100.00
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Table 17: Counterfactual Analysis, 1975 - 2005, Participating and Non-
Participating Countries, Conditioning with the Amount Drawn to Amount
Agreed Ratio, RE Specification
Country years | Actual @ Predicted? Predicted® | Predicted?
Particip. 0.61% 0.61% 0.44% 2.91%
Non-Particip. 2.09% — 2.18% 2.09%

a) Actual average growth.

b) Coefficient estimates used to compute the counterfactual are taken from the model specification involving
only country years with participation in IMF loan programs.

c) Coefficient estimates used to compute the counterfactual are taken from the model specification involving
only country years with participation in IMF loan programs. The independent variable loan-quota ratio is
always set to zero.

d) Coefficient estimates used to compute the counterfactual are taken from the model specification involving

only country years without participation in IMF loan programs.

Table 18: Counterfactual Analysis, 1975 - 2005, Participating and Non-
Participating Countries, Conditioning with the Progress in Institutional De-
velopment, RE Specification
Country years | Actual @ Predicted?) Predicted® | Predicted?
Particip. 0.57% 0.57% 0.13% 2.61%
Non-Particip. 2.06% — 2.27% 2.06%

a) Actual average growth.

b) Coefficient estimates used to compute the counterfactual are taken from the model specification involving
only country years with participation in IMF loan programs.

c) Coefficient estimates used to compute the counterfactual are taken from the model specification involving
only country years with participation in IMF loan programs. The independent variable loan-quota ratio is
always set to zero.

d) Coefficient estimates used to compute the counterfactual are taken from the model specification involving

only country years without participation in IMF loan programs.
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Table 19: Coefficients of the Loan-Quota Ratio in the RE Model in an In-
tertemporal Perspective with the Amount-Drawn-to-Amount-Agreed Ratio
as Conditioning Variable

Dep. Variable Loan-Quota Ratio | Loan-Quota Ratio*Drawn Ratio
Lz —0.003 0.010*
vt [0.682] [1.955]
Beplo il —0.008 0.017
Y41 [0.861] [1.669]
Ber2 el —0.016 0.024 **
Yt+2 [1.226] [2.060]
Bets—te1 —0.024 0.028 **
Yi+3 [1.390] [2.074]
Yerd—ve—1 —0.030 0.032*
Yt+a [1.265] [1.751]
Yeib 1 —0.027 0.030
Yi+s [0.925] [1.325]

Note: T-statistics are displayed in square brackets. A “*” indicates significance at the 10% level and a “**”

indicates significance at the 5% level.

Table 20: Coefficients of the Loan-Quota Ratio in the RE Model in an
Intertemporal Perspective with the Progress in Institutional Development
as Conditioning Variable

Dep. Variable Loan-Quota Ratio | Loan-Quota Ratio*Drawn Ratio
B bl 0.004 0.046*
v [1.021] [1.955]
Yerl Yo 0.006 0.049
Y41 [0.878] [1.320]
YAt 0.002 —0.120
Yt+2 [0.173] [0.274]
Yers—Ve—1 —0.020 —0.004
Y+3 [0.144] [0.050]
Yeid—ve—1 —0.001 —0.013
Yttd [0.036] [0.161]
Yers_Ye—1 0.004 —0.003
Yt+5 [0.181] [0.038]

Note: T-statistics are displayed in square brackets. A “*” indicates significance at the 10% level and a “**”

indicates significance at the 5% level.
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