llhan Ozturk UDK 339.732.4:330.101.541>(100-
773)"1975/2004”
Original scientific paper
lzvorni znanstveni rad

ON THE CAUSALITY BETWEEN IMF CREDITS AND
MACROECONOMIC INDICATORS: EVIDENCE FROM
DEVELOPING COUNTRIES, 1975-2004

Abstract
Using panel data for 88 developing countries over period 1975-2004, this paper analyzes
the way of causality between selected ten macrossmnvariables and IMF credits. The
causality has been found between IMF credits andragonomic indicators in eight out of ten
cases in the study. Consequently, overall, it casdid that IMF credits (or IMF stabilization
programs) are worsening the macroeconomic perfolreasf developing countries rather than
improving their economic problems.

JEL Classification: E63, F33, F34, N1, O19, C33
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1. INTRODUCTION

The primary role of the International Monetary FufidlF) is to provide credits to
member countries in balance-of-payments difficslti#he basic conception of the
IMF’s role, as envisioned at Bretton Woods in 1944s to promote exchange rate
stability and provide short-term finance to dealhwiemporary current account deficits
in advanced countries. Thus, with the breakdowthef‘par adjustable peg system” in
1973, the IMF lost its major role as the “guarantbrfixed exchange rates” among
advanced countries. Nevertheless, the IMF did nedpgpear, and its role expanded
instead into many new areas. The IMF has now edoin® the “crisis manager” and
“development financier” for developing countriee€Xrueger 1998; Bordo and James,
2000; for discussions of the changing role of thé&). In its 64 years of existence, the
IMF has been criticized because of its institutlostiucture and lending practices.
Some argue that the IMF is a bureaucratic and ansparent institution with no
accountability for its actions. It has also beemggasted that Fund-supported
stabilization programs are ineffective and may &eaoral hazard (Dreher and Vaubel,
2001).

As a result of the IMF supported economic reforragoams, many crisis-hit countries
in the 1990s have temporarily succeeded in achgeriacroeconomic stabilizatiand
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the existing studies suggest that IMF programsideoa short-run balance of payments
relief to crisis-hit countries (See Donovan 198%rd@vdian 1993; Conway 1994;

Przeworski and Vreeland 2000; and Evrensel 200R)s Effort however has been

accompanied by temporary deceleration of real dgramd prolonged recession in some
countries.

Therefore, the IMF-supported macroeconomic staddiin programs have been
criticized substantially in terms of their philosgp approach, analytical framework,
program, conditionality and especially, in terms tbfeir impact on the main

macroeconomic indicators; such as, inflation, bedaof payments, current account and
growth.

There is a huge literature about the macroeconaffiects of IMF programs on the
macroeconomic performance of developing countrigse(Ozturk 2008; Bird 2007;
Steinwand and Stone 2007; Atoyan and Conway 20@éroBand Lee 2005; Easterly
2005; and Przeworski and Vreeland 2000 for the cedfeof IMF programs on

macroeconomic variables). Therefore, we will notegiany information about the
effects of IMF programs on macroeconomic varialmethis study. Moreover, we will

study the way of causality between the credits mibg IMF and the macroeconomic
indicators. In other words, we will investigate abavhether the macroeconomic
problems in developing countries are calling foe tssistance of IMF or the IMF
credits create the macroeconomic problems and dhbrior the assistance of IMF, or
there is no any relationship between these vagafle our knowledge, no study has
focused on the causality between IMF credits andragconomic indicators in the
literature.

This paper focuses on the way of causality betwdh credits and selected ten
macroeconomic aggregates of 88 developing counbiesising panel data for the
period of 1975-2004. The organization of the papeas follows. Section 2 describes
methodology and data. Section 3 briefs the empineaults and the last section
concludes the paper.

2. METHODOLOGY AND DATA

The choice of the period rests on the availabitifydata. Data on macroeconomic
variables are annually obtained from the World Deweent Indicators (WDI Online,
World Bank), IMF’s International Financial Stattsi(IFS) and Penn World Data. The
analysis covers the time period 1975-2004 for 88elbping countries. Countries
studied in this paper are listed in Table 1. Ssm®e of the data are not available for all
countries or periods, the panel data are unbalaacedthe number of observations
depends on the choice of explanatory variables. meroeconomic variables used in
the study are: balance of payments (BOP), IMF tsediudget deficit (BD), current
account balance (CA), per capita GDP (growth), aon#ion (C), domestic credits
(DC), foreign direct investment (FDI), inflationNF), investment (1) and real exchange
rate (RER).



Table 1

Countries included in the analysis

Algeria Egypt Lao Rwanda
Argentina El Salvador Lesotho Samoa
Azerbaijan Ethiopia Liberia Senegal
Bangladesh Fiji Madagascar Sierra Leone
Belize Gabon Malawi Slovakya
Benin Gambia Malaysia South Africa
Bolivia Georgia Mali Sri Lanka
Brazil Ghana Mauritania Sudan
Bulgaria Guatemala Mauritius Swaziland
Burkina Faso Guinea Mexico Tanzania
Burundi Guinea Bissau Moldova Thailand
Cameroon Guyana Morocco Togo

Chad Haiti Mozambique Trinidad and Tobago
Chile Honduras Nepal Tunisia
China Hungary Nicaragua Turkey
Comoros India Niger Uganda
Costa Rica Indonesia Pakistan Ukraine
Cote d’lvoire Jamaica Papua New Guing&Jruguay
Croatia Jordan Peru Venezuela
Dominic Kenya Poland Yemen
Dominic Rep. | Kongo Dem. Rep. Romania Zambia
Ecuador Kongo Rep. Russian Federatiodimbabwe

The relationship between IMF credits and selectednemic aggregates will be
performed in two steps. First, we define the oafantegration in series by using panel
unit root tests. Second, we test causality usisg3hanger causality test.

2.1. PANEL UNIT ROOT TESTS

For the developing countries, heterogeneity arisssause of differences in economic
conditions in each country. Therefore, we emplogdgbmogeneous panel unit root test
and two heterogeneous panel unit root tests tokchbether the variables in our model
are stationary or non-stationary. These tests legelt C (Levinet al., 2002), Fisher
ADF (Choi, 2001) and IPS (Inet al., 2003). While the first one assumes that all
countries have a common unit root process, thetlesttests take heterogeneity into
account using individual effects and individuaklam trends.

Levin et al. (2002) propose a more powerful panel root tesh thaseparate unit root
tests for each individual time series. The nulldtiagsis is that all individuals have unit
root (H,:a = 0) against the alternative that all individuals héastationary process
(H,:a<0). For this hypothesis, we can consider the folimyviorm of the ADF
regression:
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However sincek; is unknown Levinet al. therefore suggest a three-step procedure to

implement LLC test. In step 1, Levet al. carry out separate ADF regressions for each
individual in the panel, and generate two orthagali residuals. Step 2 requires
estimating the ratio of long—run to short-run inaben standard deviation for each
individual. In the final step, Leviat al. compute the pooled t-statistics.

Choi (2001) considers the following model:

Yo =+ X (2)

Where d, = B, + By +..+ B, ™, X =a; %4 +U, and u, is integrated of order
zero. Choi allows each time seriggs to have a different sample size and a different

specification of nonstochastic and stochastic corapes depending on The null
hypothesis is that all the individual series in pa@el are nonstationaryl( : a, = for

all i) and against the alternative of some time set@sosary H,:a, = 0for some
I’s). Choi proposed a Fisher-type test:
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Where @ is the standard normal cumulative distribution tiorc Im et al. (2003) (IPS)
also developed a unit root test for dynamic hetemegus panels based on the mean of
individual unit root statistics. Inet al. propose a standardized t-bar test based on the

ADF statistics averaged across the groups. Théastic processy, , is generated by
the first-order autoregressive process:

Yo =@-@) + @y, +& i=1,..N; t=1,..T (4)

Where initial values,y,,, are given. In the testing the null hypothesisuaft roots,
@ =1 for alli. Equation (4) can be expressed:

Ay, =a, +BY, 41§, (5)

The null hypothesis is that each individual selieshe panel has a unit root and
alternative hypothesis allows for, to differ across groups:

H,: 5 =0 foralli (6)
H:8<0, i=12..N;,, =0, i=N;+1N,+2...,N (7)

The modified standardizetl. statistic below is distributed as N(0,1) wh&n- o
followed N - oo sequentially:
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2.2. PANEL GRANGER CAUSALITY TEST

(8)

tps =

To test for panel causality, a time-stationary VAkdel may be employed in the
following form:

m m

Y=o, +> a, Yt B X, +& (9)
j=1 j=1
X =0+ 0% +D % X, + ¥ (10)

=1 j=1

where ¢, andv, are error terms. There are three possible casesushlity testing: If
the B; =0is not rejected then X does not cause Y in the lumg similarly if the null
0, =0 is not rejected Y does not cause X in the long hikewise rejection of the null

B, =0and 9, =0 means there is a bidirectional causal relationgf@fween the two
variables.

3. EMPIRICAL RESULTS

Table 2 presents the results derived from one hemegus and two heterogeneous
panel unit root tests for the order of panel inddign. Maximum lags based on Akaike
information criterion (AIC) for these tests and bb@anel unit root tests have the same
results: The null hypothesis of unit roots candjeated for all series at levels.



Table 2

Panel Unit Root Test Results

Variables LLC Fisher ADF IPS
Levels Levels Levels
IMF -53.358 (6)*** 290.203 (6)*** -6.157 (6)***
Budget deficit -26.692 (5)*** 328.951 (5)*** -8.232 (5)***
Per capita GDP -12.296 (6) *** 219.557 (6)** -1.508 (6) *

Current Account

-9.514 ()™

458.076 (6)**

-9.794 (6)**

Balance of Payments

~11.480 (6)**

491.948 (6)*

-10.880 (6)**

Foreign Direct Investment

7.652 (6)**

447913 (6)*

7.236 (6)**

Consumption

5.967 (6)"*

473.980 (6)*

-6.048 (6)**

Inflation

-601.432 (6)**

583.285 (6)***

-77.152 (6)**

Investment

-7.835 (6)**

358.081 (6)"*

7.626 (6)*

Real Exchange Rate

-14.734 (6)™*

450.231 (6)*

-9.103 (6)**

Domestic Credits

-8.868 (6)**

306.640 (6)"*

-6.880 (6)**

Note: Maximum lags in ().

respectively.

¥+ and * denote the rejection of the null hypothesis at 13%

and 10% levels

Table 3 shows the Granger causality (1969) testlteeshat analyze the relationship
between IMF credits and selected macroeconomicanaolis of developing countries.
To determine the optimal interval lag, there arensomethods like Akaike’s and
Schwartz’s in the econometric literature. Howevier,the study of Pindyck and
Rubinfeld (1991), instead of selecting the optitagl they found that the results will be
better and more accurate if you try for few optitagls to see whether they are sensitive
to lag length or not. Thus, the Granger F-valuescalculated with three different lag

length in this study.



Table 3

Granger Causality Test Results

Obs. F—Statistic | F-Statistic| F-Statistic
Null Hypothesis Lagl Lag 2 Lag 3 Conclusion
1- IMF and Balance of Payments (BOP) 2054
IMF does not Granger cause BOP 0.36 0.48 0.59 BOP = IMF
BOP does not Granger cause IMF 3.40* 0.17 0.39
2- IMF and Budget Deficit (BD) 1498
IMF does not Granger cause BD 3.0* 1.47 1.86 IMF = BD
BD does not Granger cause IMF 30.92 10.46 7.97
3- IMF and Current Account Balance (CA) 2017
IMF does not Granger cause CA 5.11** 3.43* 2.24* IMF = CA
CA does not Granger cause IMF 9.13*** 4.,6%** 2.83*
4- IMF and Per Capita GDP (Capita) 2291
IMF does not Granger cause CAPITA 0.04 0.008 0.11
CAPITA does not Granger cause IMF 1.33 2.35* 1.60 [CAPITA = IMF
5- IMF and Consumption (C) 2150
IMF does not Granger cause C 6.01** 1.64 0.74 IMF = C
C does not Granger cause IMF 0.46 0.18 0.28
6- IMF and Domestic Credits (DC) 2207
IMF does not Granger cause DC 35.81 419.00 239.7 DC = IMF
DC does not Granger cause IMF 22.72 5.27%** 3.27*
7- IMF and Foreign Direct Investment (FDI) 1904
IMF does not Granger cause FDI 0.95 0.83 2.12* IMF < FDI
FDI does not Granger cause IMF 8.88*** 1.94 3.05**
8- IMF and Inflation (INF) 2034
IMF does not Granger cause INF 0.08 1.57 1.13 IMF ... INF
INF does not Granger cause IMF 0.64 0.10 0.33
9- IMF and Investment (1) 2174
IMF does not Granger cause | 3.06* 0.70 0.60 IMF |
I does not Granger cause IMF 3.45* 2.14 3.46**
10- IMF and Real Exchange Rate (RER) 987
IMF does not Granger cause RER 0.49 0.23 0.14 IMF ..... RER
RER does not Granger cause IMF 0.02 0.02 0.01
Note: *** ** and * denote the rejection of the null hgphesis at 1%, 5% and 10% levels, respectively.

As it can be seen in Table 3, the test resultxaneluded with arrow signs. One-way
arrows show one-way causality, two-ways arrows sloway causality and dots
show no causality between the variables. In caskatince of payments (BOP) and
IMF, there is a causality running from BOP to IMR.other words, the developments
or changes in BOP of developing countries will dall IMF assistance. Therefore,
when there is a BOP deficit, the IMF credits wié bsed by these countries. On the
other hand, in case of IMF and budget deficits (BD¢ causality runs from IMF to BD.
This shows that IMF credits create some changepr@lems) in the budget balance of
related countries. However, there is bidirectioftalo-way) causality between IMF
credits and current account balance (CA). In c&db®B and inflation (INF), and IMF
and real exchange rate (RER), no causality is foltneheans there is no relationship
between these variables. The causality between #¥iéF selected ten variables are
concluded in Table 3.



4. CONCLUSION

This paper analyzes the causality between selententoeconomic variables and IMF

credits using panel data for 88 developing coustoreer the period of 1975-2004. We

investigated about whether the macroeconomic pnablan developing countries are

calling for the assistance of IMF or it is the IMFedits that create the macroeconomic
problems which then call for the assistance of IMiFthere is no relationship between
these variables.

The findings of this paper can be summarized devist i) the causality runs from IMF
to budget deficit and consumption, ii) the caugahiins from per capita income,
domestic credits and balance of payments to IMFthere is two-way (bidirectional)
causality between IMF and foreign direct investméltF and investment, and IMF
and current account balance, and iv) no causalifpund between IMF and inflation,
and IMF and real exchange rate. Consequently, byvéraan be said that IMF credits
(or IMF stabilization programs) are worsening thacmeeconomic performance of
developing countries rather than improving theioremmic problems. In other words,
macroeconomic indicators of countries are detetilngafter the use of IMF credits.
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KAUZALNOST IZME PU MMF-ovih KREDITA | MAKROEKONOMSKIH
INDIKATORA: PRIMJERI ZEMALJA U RAZVOJU, 1975-2004

SAZETAK

Koristedi panel podatke 88 zemalja u razvoju u periodu 9d5L do 2004., rad analizira
kauzalnost izm#u deset odabranih makroekonomskih varijabli i KeetMF-a. Kauzalnost
MMF-ovih kredita i makroekonomskih indikatora jeopadena u osam od deset &ijeva
obuhvaenih istraZzivanjem. Stoga se moze zakijda krediti MMF-a (ili MMF-ovi
stabilizacijski programi) viSe pogorSavaju makroeémske performanse zemalja u razvoju
nego 3to umanijuju njihove ekonomske probleme.

JEL: E63, F33, F34, N1, O19, C33

Kljuénerijeci: MMF, zemlje u razvoju, jediemi korijeni vremenskih presjeka, Grangerov test
kauzalnosti



