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Abstract

This paper investigates whether African Heavily Indebted Poor Coun-
tries(HIPCs)’ current account deficits are sustainable using econometric
methods. First, we have applied dynamic panel data approach to grasp the
structure of Sub-Saharan Africa’s current account. Second, we have tested
whether African HIPCs have sustainable current account deficits using two
econometric methods which take intertemporal budget constraints into
consideration. All sample HIPCs but four countries (Benin,Céte d’Ivoire,
Ghana, and Madagascar) fall in a trap of unsustainable current account
deficits.
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1 Introduction

The United States is now caught in a gradual and very perceptible deterioration
in the current account and the fiscal balance, and the deterioration could con-
tinue for a long time. The current account deficit was about $665.9 billion, equal
to 5.7 percent of G.D.P. in 2004.! The source of financing of the U.S. current ac-
count deficit relies on Asian central bank’s purchases of treasury securities.? A
number of analysts have argued that the U.S. has become vulnerable to sudden
changes in expectations and economic sentiments and the deterioration could
bring the U.S. to a turning point, a lack of confidence in the financial market.
Up to now, these inflows in large part have reflected the perceived attractive-
ness of the U.S. investment environment, but such perceptions are subject to
reappraisal.
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There are other countries which face more serious problems in current ac-
count deficit and external debt. They are so-called Highly Indebted Poor Coun-
tries(HIPCs), where both extreme poverty and financial insolvency have been
prevailing and worsening dramatically.

In September 1996, the IMF and World Bank announced the HIPC Debt
Initiative, which was to allow the poor countries to “exit, once and for all, from
the rescheduling process” and to resume “normal relations with the international
financial community, characterized by spontaneous financial flows and the full
honoring of commitments.”

In 1999, the IMF and World Bank adopted the enhanced HIPC Initiative.
This was aimed at accelerating the delivery of HIPC Initiative assistance and
linking debt relief more firmly and transparently to poverty reduction. While
debt sustainability remains the core objective in the enhanced HIPC Initiative,
does most of HIPCs enjoy debt sustainability now? Comprehensive reduction of
debt will cause to a reduction of debt service and current account improvement
temporarily, but doesn’t guarantee debt sustainability in the coming future.
Perpetual deteriorating current account deficit never fails to fall into a trap of
unsustainable current account deficit.?

The question of sustainability of the current account deficit in less developing
countries such as Sub-Saharan Africa and Latin America as well as in the U.S.
has had profound implications for macroeconomic theory and practice since the
mid-1980s.* Several tools have been developed and accumulated to analyze the
sustainability of the current account deficit and government budget deficit.?

The aim of this paper is twofold. First, we update Calderon et al.[6], esti-
mates of the various determinants of current account deficits in African HIPCs
and explain whether those countries’ current account deficits are different from
U.S. and other less developing countries. Second, using several useful frame-
works to analyze the sustainability of the current account deficit or external
debt, we test whether long-term data from African HIPCs are consistent with
the intertemporal external borrowing constraints, e.g., a sustainable current ac-
count deficit. These tests consist of the approaches adopted by Hamilton and
Flavin[12], Hakkio and Rush[11] and Ahmed and Rogers[1]. Their approaches
consider in common intertemporal budget constraints, which impose some re-
strictions on macroeconomic variables such as the current account and external
debt.

The outline of this paper is as follows: Section 2 describes the dynamic panel
method to analyze the structures of current accounts in HIPCs, LDCs, and the
United States. Then we show the degree to which the determinants of current
account in HIPCs are different from those in the United States and the LDCs.

3Sun[27] shows that completion point countries’ export structures remain weak and they
have experienced large current account deficits of about 8 percent of GDP since the mid-1990s.

4The United States, unlike other debtors, borrows in its own currency, correcting its large
external liability position through the valuation mechanism even if dollar depreciation hap-
pens. See Lane and Milesi-Ferretti[16] and Gourinchas and Rey[10] for the valuation mecha-
nism.

5In his seminal paper in 1985, Krugman provided a framework for asking whether the value
of the dollar or the external debt of the U.S. are sustainable. See Krugman[14].



Section 3 discusses the testing frameworks for the current account sustainability.
We apply them for African HIPCs, then report the empirical results and find
out whether external debt and current account in two HIPCs are sustainable.
Section 4 has conclusions.

2 Determinants of Current Account Deficits

2.1 Dynamic Panel Approach

We consider a dynamic panel model to analyze the determinants of current
account in African HIPCs. That is,

yit:(syi’t71+$;’tﬁ+ﬁbi+wt i=1,2,...,N; t=12,...,T (1)

where y;+ is current account deficit, u; ~ I D(O,ai) is a fixed-effect, x;yt is a
(K —1) x 1 vector of exogenous regressors, v;; ~ [1D(0,02) is a random distur-
bance, ¢ indexes countries and ¢ indexes time. The equation is dynamic since it
allows for the lagged current account as separate explanatory variables. With
respect to method of estimation in dynamic models of panel data, there are
active debates on superiority between Instrumental Variable method approach
and the generalized method of moments(GMM) approach. The former is derived
by Anderson and Hsiao[2] and Arellano[3], the latter by Arellano and Bond[4].
Our preferred method of estimation is a first-differenced form by the two step
GMM estimator proposed by Arellano and Bond[4] since our equation to be
estimated could include jointly endogenous variables, and unobserved country-
specific factors correlated with the explanatory variables. We estimated using
a panel across six periods from 1979-1982 through to 1999-2002 for African
HIPCs.5 Thus, an observation is a country’s performance averaged over a four-
year period. We have used annual data covering the period 1975 to 2002 for the
United States. For the comparison with LDCs, the result is cited from Calderon
et al.[6]. We employ the same regression variables as Calderon et al.[6] from the
theoretical literature: the first lagged current account deficit, domestic output
growth, the real effective exchange rate, terms of trade, openness(export/GDP),
black market premium on the exchange rate, aid flows, private and public sav-
ings, demestic savings, industrial output growth, and international real interest
rate.”

2.2 Regression Results and Implications

Our measures of the determinants of current account deficits are summarized in
Table 1. The significance and the value of lagged current account are particularly

6Sample countries are constructed and confined to both those had reached the decision
points and completion points as of July 2003, and those has data availability such as; Benin,
Mauritania, Mozambique, Tanzania, Uganda, Cameroon, Chad, Ethiopia, Gambia, Ghana,
Guinea, Guinea-Bissau, Madagascar, Malawi, Niger, Rwanda, Senegal, Sierra Leone, Zambia.
7See Appendix for the data definitions and sources.



noteworthy in view of the policy discussion on current account sustainability.
The coeflicients on the lagged current account deficits become statistically highly
significant and positive in all two regions (African HIPCs)and the United States.
The estimated coefficient in the United States is the largest value, 0.79. This
large value is called “ persistent” in current account deficit as Calderon et al.[6]
puts it. Contrary to that, the coefficient in the case of African HIPCs , 0.16 is
small, that is, less persistent. This result may reflect several current account
reversals caused by IMF conditionality and other related policy in case of African
HIPCs.®

The estimated coefficients on domestic output growth are positive and sta-
tistically siginificant in all cases. It means that a 1 percentage point rise in the
GDP growth rate implies a increase of 0.19 (=0.16/(1-0.16)) percentage points
in the current account deficits per GDP in the long run. Considering the im-
pact of industrial growth rate on the current account deficit, we can find out
the asymmetry only in the United States that if the domestic economy and the
rest of the world grow the same rate, the current account deficit will continue to
widen (Krugman[14],Krugman and Baldwin[15] and Obstfeld and Rogoff[22]).
Private and public savings are used as explanatory variables for LDCs and the
United States. Since we couldn’t get similarly disaggregated data in African
HIPCs, we substituted domestic savings for them. An increase of savings will
reduce the current account deficits in all cases. Their role for correcting external
imbalances is particularly noteworthy in view of the effectiveness of HIPC Initia-
tive employing fiscal consolidation. The estimated coefficients in real exchange
rate (the rise in this variable means real appreciation) are positive except in
African HIPCs. The positive sign of this coefficient is consistent with Mundell-
Fleming model. With respect to openness (=exports/GDP), the only coefficient
of African HIPCs is statistically significant and has an expected sign. We should
note that Mengistae and Pattillo[18] show that exporting boosts the productiv-
ity of three Sub-Sahara African (Ethiopia, Ghana, and Kenya) manufacturing
firms because of international technology diffusion. This improvement of pro-
ductivity, as Obstfeld and Rogoff[21] show, will lead to a reduction of current
account deficit in the intertemporal setting. We should be cautious about the
treatment of the effect of aid on current account. The model is estimated as
a system with instrumental variables using GMM to address the potential en-
dogeneity of aid, such as reverse causality from current account deficit to aid
flows.? The effect of aid flows on closing current account deficits is equally evi-
dent in African HIPCs and LDCs. The current account deficit in African HIPCs
is more sensitive with regard to the growth rate of industrial economies than
LDCs. This result is in contrast to Calderon et al.[6].

The empirical results cited above have several implications with regard to

8Edwards[9] reports two final aspects of current account reversal process: “(i)whether
current account reversals have historically been related to banking crises and (ii), the rela-
tionship between current account reversals and IMF programs.” He also shows the probability
of a country experiencing a reversal is captured by a lagged current account to GDP ratio,
the external debt to GDP ratio, and so on.

9Aid often flows in response to current account deficits, especially in HIPCs.



current account deficit or external debt sustainability. First, for African HIPCs
to achieve and maintain current account deficit or debt sustainability, they
should improve productivity by way of trade.'°

Second, for improvement in productivity, HIPCs’ external debt should be
reduced drastically by HIPC Initiative or other debt relief policies because ex-
cess burden of debt will cause a reduction in productivity through deteriora-
tion of macroeconomic policy environment, as pointed by Pattillo et al.[25] and
Nakamura[20].

3 Current Account Sustainability

There are some debates over the most suitable indicator for sustainable external
debt and current account. Krugman[14] developed a framework to analyze the
extent to which external debt is sustainable and calculated the path of United
States external debt under some plausible parameters. According to his simula-
tions, it takes 23 years for the debt/GNP to stabilize and its ratio reaches 45.7
percent. He judged its ratio is too high to maintain the value of strong dollar.
However, Obstfeld and Rogoff[23] shows the more deteriorating trajectory of the
United States net indebtedness than Krugman expected, assuming continuing
current account deficits of 5 percent of GDP and continuing 3.5 percent GDP
growth. Recently a few industrial countries exceeds that ratio, 45.7 percent.'!

The HIPC Initiative uses several measures of debt sustainability; debt to ex-
port ratio,'? debt to GDP ratio, and so on. But these thresholds were criticized
because of their arbitrariness and lacking a scientific base. OED[24] points out a
threshold guaranteeing debt sustainability is a function of debt reduction, debt
volume, pace, terms of new borrowing, economic and export performance.'?

It is very difficult to assess whether current account deficit or external debt
are sustainable, in terms of single indicator such as the ratio of net indebtedness
to GDP. Since Krugman presented his seminal paper in 1985, several tools have
been developed to analyze the sustainability of the current account deficit and
government budget deficit. In the next section, we will introduce some tools
to test statistically the sustainability of current account deficit, and will apply
them for African HIPCs.

10Sun[27] points out HIPCs’ reliance on narrow export bases which have left them vulnerable
to terms of trade shocks.

1 See Figure 3 in Obstfeld and Rogoff[23].

120riginally, the benchmark of debt to export ratio was set at 200%. It was reduced to
150% in order to provide countries a cushion to absorb negative exogenous shocks under the
enhanced HIPC Initiative.

13Reinhart et al.[26] find that debt sustainability can be explained by variables such as;
repayment history, indebtedness level, and history of macroeconomic stability.



3.1 Sustainability Model(1)
3.1.1 Model description

Hamilton and Flavin[12], Hakkio and Rush[11], and Haug[13] developed the
framework to analyze government’s solvency, or fiscal deficit sustainability using
tools such as unit root and cointegration tests.

In this section, we apply their frameworks for current account sustainability
and describe its model arithmetically. The starting point for the analysis of
current account sustainability is the basic external accounting identity:

CAy =Diy1 — Dy (2)
where C'A is current account deficit, D is net external debt.
Neglecting income and current transfers,

CAt:TDt—Xt+Mt (3)

where r, X, and M denote interest rate, nominal exports and imports of goods
and services respectively. Substituting (3) into (2), we get

Dt+1 = Mt — Xt + (1 + ’I")Dt (4)

By recursive forward substitution, equation (4) is seen to imply

T
D, = Z(l + 1) (Xppio1 — Mypioa) + (1+7)"TDyyr (5)

i=1
Denote F; as the expectations based on information available at date ¢, replacing
the terminal point with infinity, we get

Dy =Eiy (147) " (Xepio1 — Megion) + B(1 +7)! (6)
=1
where
B=E lim (1+7) " Dyyr (7)
— 00

Hamilton and Flavin[12] use (6) to determine whether the current account
deficit is sustainable. The sustainability condition ( i.e., no-Ponzi game condi-
tion) holds if and only if 8 = 0 in equation (7).

This condition can be interpreted as that debt stock is expected to grow no
faster on average than the interest rate, or that external debt at date ¢ must be
balanced with present-value of net exports.

Hamilton and Flavin suggested the following empirically tractable formula-
tion to test the null hypothesis that 8 =0 :

Di=co+B1+r)+c1Diq+ -+ Dy

+bo (Xt — M) + b1 (Xpoq — M)+



s b1 (Ximpr1 — My—py1) + e (8)

where the expectation of future surplus of net exports is supposed to be based on
information of past surplus, and lagged debt variables are included to eliminate
the serial correlation. We applied the above methodology to test sustainability
of current account deficits of African HIPCs.'4

3.1.2 Data and empirical results

The data used in this section are extracted from the World Development In-
dicators 2005(CD-ROM) of the World Bank. Since we cannot get the data of
net external debt theory requires, we construct it using equation (2), that is, by
adding current account to net debt at the beginning of year.!®

The empirical results are reported in Table 2. We obtained results based on
the two assumptions in interest rate that r =(1)1%, (2)3%.1% We also changed
sample periods from start year to 1998 to 2003, to trace how the sustainability
of current account deficits would vary as sample periods shift. As for Benin,
Cote d’Ivoire, Ghana, and Madagascar, we cannot reject the null-hypothesis in
most of periods regardless of two assumptions on interest rate. In other words,
the tests show that all sample countries but four countries mentioned above
have been falling short of the sustainability of its current account deficit over
recent years. In case of Cote d’'Ivoire, there are a few cases showing statistically
significant coefficient, but we concluded she belonged to the sustainable group.
Countries that have reached completion point as of July 2003 are just four
countries in our sample, i.e., Benin, Mali, Mozambique, and Tanzania.'” Our
tests show that just Benin’s current account could be on a sustainable track of
all countries that reached completion point! The other three countries, i.e., Cote
d’Ivoire, Ghana, and Madagascar, are countries that reached decision point as of
the same date. This conclusion will be further strengthened by way of following
another test.

3.2 Sustainability Model(2)
3.2.1 Model description

In this section, we apply the method employed by Ahmed and Rogers[1] to
test the sustainability in the current account deficits of African HIPCs. Their
method is essentially equivalent to that of Hamilton and Flavin[12] with regard

14Sample HIPC countries are selected from the view of data availablity: Benin, Congo, Rep.,
Cote d’Ivoire, Ethiopia, Ghana, Madagascar, Malawi, Mali, Mozambique, Rwanda, Senegal,
Sierra Leone, Sudan, Tanzania, and Zambia.

15Benchmark year’s gross debt is set to zero.

16Strictly speaking, the second term in the RHS of equation (8) is not 1+, but 147 —n(n
denoted as growth rate of GDP) as we use the variables divided by nominal GDP in executing
empirical estimation.

7The end year of in our estimation is almost 2003. That’s why we slected July 2003 as
completion point timing.



to laying emphasis on budget constraints. Both, however, differ in the economet-
ric approach. Ahmed and Rogers|[1] propose an alternative budget constraint to
derive a testable formulation:

o0
By Z(SE—HMH'J -k Z TXi15)+ (L+7)Dy

= lim By(s{™" Dys11n) (9)

N—o0
where s?—j is the marginal rate of substitution between consumption in period
t and t + j.'® Taking the first difference of (9) and substituting for AD, from
(4), we get next testable implications of intertemporal external budget balance:

o
AEt Z(S?rj Mt+] AEt Z Xt_;,_j + TtDt + Mt Xt

= lim Ey(s; PNDn) - Aim By (521 Diw) (10)

where A is first difference operator.

Ahmed and Rogers[1] propose the necessary and sufficient condition of cur-
rent account deficit sustainability from equation (10). That is, three variables,
r4 Dy, X¢,M; are cointegrated with the cointegrating vector being (1,-1,1). If this
condition holds, then the limit terms on the right-hand side of (10) are zero,
that is, transversality condition, limy_. Et(sﬁJrNDHHN) = 0 holds. Ahmed
and Rogers imposed some restrictions for the condition to hold. The main one
is that each of three variables, r;D;, X;, M; is a nonstationary and unit root
process (I(1)).1? Before conducting the empirical test, we should note that the
cointegration test of three variables (r;Dy,X¢,M;) is equivalent to the unit root
test of one variable (= r,D; — X; + M,) as indicated by Miyao[19]. Therefore we
test the sustainability of African HIPCs’ current account deficits in two steps.
First, we test whether each of three variables (r; Dy, X¢,M;) is a unit root process
(I(1)). In this test, we employ augmented Dicky-Fuller (ADF) method (Dickey
and Fuller([8]) as follows:

AY, = p+Bt—0Y 1+ ¢AY, j+e Y =rD XM (11)
i=1

H0:9:0, Hy:60>0.

Second, we test whether one variable (=r;Dy-X;+M;) is a unit root process
(I(1)). If we can reject the null-hypothesis, we can judge that three variables,

18Equation (9) was derived by Bohn[5] using Euler equation, F¢[(1 + rt)s?rj}

s§+j = BIu'(Ci45)/u'(Ct). Cy is consumption at the date ¢
19The other conditions are as follows: (1)expectat10ns are rational, (2 )the marginal utility

= 1, where

of consumption follows a random walk, (3 )covt(st +i , Xt+4) and covy (st , M1 ;) are time-
invariant, (4)D; obeys to the next time series process: Di41 = p+ D¢ + At +u; where [\ < 1,
utis zero-mean stationary.



r Dy, Xy, M, are cointegrated with the cointegrating vector being (1,-1,1), in
other words, the current account deficits are sustainable.

3.2.2 Data sources and empirical results

As before, the data used in this section are taken from the World Development
Indicators 2005(CD-ROM) of the World Bank. As for net real interest payment
(= rD), we construct it as approximation:

rD=TB+TR—-CA

where TB is trade balance, TR is current transfer.

All variables are real (deflated by each country’s GDP deflator).?® The
empirical results are summarized in Table 3. The estimation results show that
we cannot reject the null-hypothesis that each of three variables in all cases
but r¢D; in Ghana is a unit root process (I(1)). Then, we can proceed to next
step. Taking first difference of the three variables, we can confirm that all of
them are subject to a unit root process (I(1)). These results are prerequisite
condition for sustainability. Finally, we could reach the conclusion we cannot
reject the null-hypothesis but the cases in Benin, Cote d’Ivoire, Ghana, and
Madagascar. In other words, all countries but four ones remain in a trap of
unsustainable current account deficits. This result coincides with one in the
former approach. Do these results give a rationale for enhanced HIPC Initiative?
Figure 1 shows the Net Present Value (NPV) of the debt-to-exports ratio for
all sample countries. The target threshold of debt ratio (NPV of the debt-to-
exports:150 percent) in enhanced HIPC Initiative is seen as the main instrument
to assess whether HIPCs can maintain the future of debt burden at a sustainable
level. The countries positioned above the target threshold (say, 200 percent in
original HIPC Initiative) are the Congo, Rep., Ethiopia, Malawi, Rwanda, Siera
Leone, Sudan, and Zambia.?! All these countries fall in a trap of unsustainable
current account deficits in light of our two empirical approaches. We can confirm
all these countries except Ethiopia and Sudan have excessive current account
deficits in figure 2. Ethiopia and Sudan, however, have so heavy burden of NPV
of the debt-to-exports at which they are more likely to run into debt-servicing
problems. How are the countries positioned below the target 200 percent NPV
of the debt-to-exports such as Mali, Mozambique, Senegal and Tanzania? They
are classified into unsustainable in light of our tests. Referring to figure 2, they
are so excessive in current account deficit, while just Senegal is showing its
improvement.

4 Conclusions

In this paper, we have analyzed the sustainability of African HIPCs’ current
accounts using econometric method. First, we have applied dynamic panel

20Tn case GDP deflator cannot be available, consumer price index is utilized.
21Cohen(7] estimates thresholds of 200 percent of NPV of debt-exports.



data approach to African HIPCs, LDCs, and the United States to analyze the
determinants of current account. It is interesting to compare the structures
of external sector between African HIPCs and the United States since both of
them have large current account deficits and external debt problems. Empirical
results show that there is a big difference in the persistence of current account
deficits. The current account deficit for the United States shows a much higher
persistence than that for African HIPCs. A weak persistence in African HIPCs
might reflect current account reversals caused by IMF support. As pointed out
by Edwards[9], current account reversals have a negative effect on real economic
growth. A similarity lies in both of them. A domestic boom will increase the
current account deficit in African HIPCs as well as the United States. But there
exists the asymmetry in response to external demand.

Second, we have tested whether African HIPC countries have sustainable
current accounts using two separate models (Hamilton and Flavin[12] and Ahmed
and Rogers[1]). Both models treat the solvency condition derived from intertem-
poral budget constraints as the sustainability condition. Results of these tests
show that all but four countries (Benin, Céte d’Ivoire, Ghana, and Madagascar)
are unsustainable in both empirical tests. These four countries are a little dif-
ferent from those that reached completion point as of July 2003. Both tests are
based on the times series data from the past and might be difficult to assess the
sustainability at this point in time. But our results are plausible from the point
of view of recent NPV of the debt-to-exports and the average current account
deficit in each country.

10



Table 10 Determinants of Current Accounts

African HIPCs LDCs US

Constant -1.99%* 0.03 3.87
(0.45) (0.059)  (8.86)
CAD[-1] 0.16%* 0.519%F  0.79%*
(0.06) (0.061)  (0.23)
GDP Growth 0.16%* 0.11* 0.24**
(0.04) (0.068)  (0.09)
Private Savings -0.143** -0.343**
(0.066)  (0.182)
Public Savings -0.20%%  -0.127*
(0.063)  (0.088)
Domestic Savings -0.33%*
(0.08)
X/GDP -0.11°%* 0.003 0.13
(0.06) (0.022)  (0.37)
REER -0.033%* 0.006 0.035%*
(0.019) (0.012)  (0.01)
Terms of Trade 0.007 -0.03**  -0.025
(0.01) (0.005)  (0.043)
Black Market -0.03%* 0.010*
Premium (0.01) (0.007)
Aid Flow -0.026** -0.024%**
(0.01) (0.012)
Industrial -1.69** -0.346** -0.04
Economic Growth (0.47) (0.066)  (0.06)
LIBOR OO 0.45 -0.143*  -0.01
(0.50) (0.09)  (0.07)

(Notes)
e Standard errors on parentheses.

e *significant at a 10 percent confidence interval. ** significant at a 5 percent confidence
interval.

e The estimation results in LDCs are cited from Calderon et al.[6].

e Sample periods are 1979 to 2002 for African HIPCs, 1975 to 1995 for LDCs, and 1975
to 2002 for the United States. GMM estimator method is applied for African HIPCs
and LDCs, and Instrumental Variables method for United States.

11



Table 2. O Tests for Null-hypothesis: g = 0: Case of African HIPCs

1) (2) 3) (4) (5) (6)

Benin 1976-98 | 1976-99 | 1976-00 | 1976-01
r=1% -0.724 -0.679 -0.768* -0.700*

(-1.089) | (-1.139) | (-1.432) | (-1.404)
r=3% -0.163 -0.152 -0.175* -0.156

(-0.989) | (-1.039) | (-1.347) | (-1.306)
Congo, Re., 1980-98 | 1980-99 | 1980-00 | 1908-01 | 1980-02 1980-03
r=1% -5.195% | -6.967** | -6.491%* | -6.358** | -4.898** -1.887

(-1.662) | (-2.149) | (-1.841) | (-2.016) | (-1.875) (-0.741)
r =3% -1.854%* | -2.333* | _1.974** | -1.813** | -1.252** -0.325

(-2.015) | (-2.389) | (-1.824) | (-1.970) | (-1.742) | (-0.488)

Cote d’Ivoire 1977-98 1977-99 1977-00 1977-01 1977-02 1977-03

r =1% -1.035 0829 | -1.658** | -1.513** | -0.993* -0.870
(-0.983) | (-0.955) | (-2.116) | (-2.1786) | (-1.393) (-1.312)
r =3% -0.204 -0.165 | -0.374** | -0.337* -0.208 -0.178
(-0.797) | (-0.789) | (-1.986) | (-2.046) | (-1.241) (-1.153)
Ethiopia 1983-98 | 1983-99 | 1983-00 | 1983-01 | 1983-02 1983-03
r=1% 17730 | 1487 | S1.459%* | -1.381%** | -1.368*** | -1.5212%*
(-4.988) | (-4.121) | (-4.198) | (-4.064) | (-4.184) (-4.909)
r =3% -0.508%%% | -0.414*** | -0.397*** | -0.384*** | -0.382%** | -0.428***
(-4.774) | (-3.857) | (-3.836) | (-3.828) | (-3.958) (-4.596)
Ghana 1977-98 | 1977-99 | 1977-00 | 1977-01 | 1977-02 1977-03
r =1% 0.335 0.431 2.109** 1.971* 0.043 -0.040
(0.726) (1.069) (1.856) (1.698) (0.055) (-0.052)
r =3% 0.148 0.176 0.675* 0.616* -0.061 -0.075

(0.941) (1.253) (1.619) (1.452) | (-0.255) (-0.315)

Madagascar 1977-98 1977-99 1977-00 1977-01 1977-02 1977-03

r =1% -0.814 -0.762 -0.594 0.314 0.091 0.683
(-0.522) | (-0.566) | (-0.501) | (0.280) (0.096) (0.832)
r =3% -0.091 -0.098 -0.071 0.125 0.063 0.180
(-0.257) | (-0.324) | (-0.271) | (0.519) (0.305) (1.026)
Malawi 1979-98 | 1979-99 | 1979-00 | 1979-01 | 1979-02 1979-03
r =1% 5.037% | -3.938** | -4.152% | -4.236** | -4.249*** | -4.6255***
(-2.672) | (-2.201) | (-2.358) | (-2.501) | (-2.568) (-2.773)
r =3% 21407 | -1.019%* | -1.087** | -1.102** | -1.087*** | -1.202***
(-2.808) | (-2.168) | (-2.387) | (-2.553) | (-2.566) (-2.892)
Mali 1977-98 | 1977-99 | 1977-00 | 1977-01 | 1977-02
r =1% -6.198*** | -6.198*** | -6.199*** | -6.355*** | -6.363***
(-3.126) | (-3.228) | (-3.328) | (-3.446) | (-3.566)
r =3% SLBTEE | S1BT200r | J1.625%% | -1.627%%* | -1.675%*

(-3.094) | (-3.188) | (-3.414) | (-3.497) | (-3.395)

(table continues on following page)
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Table 2.(continiued)

1) 2 3) (4 (5) (6)
Mozambique | 1982-98 | 1982-99 | 1982-00 | 1982-01 | 1982-02 | 1982-03
r=1% -5.914 22,658 | -5.548** | -6.820%** | -6.748*** | -6.568***
(-1.116) | (-0.723) | (-2.489) | (-3.110) | (-3.207) | (-3.121)
r =3% -1.521 S0.589 | -1.390%* | -1.726%** | -1.723*** | -1.629%**
(-1.025) | (-0.611) | (-2.416) | (-3.104) | (-3.218) | (-3.023)
Rwanda 1978-98 | 1978-99 | 1978-00 | 1978-01 | 1978-02 | 1978-03
r=1% -1.9487%% | 11.892%%% | -2.015%** | -1.939%** | -1.795%** | -1.492%**
(-2.751) | (-3.191) | (-3.520) | (-3.191) | (-3.174) | (-2.473)
r =3% -0.391%* | -0.381** | -0.414*** | -0.428*** | -0.424*** | -0.401***
(-1.911) | (-2.380) | (-2.817) | (-2.875) | (-2.970) | (-2.678)
Sencgal 1976-98 | 1976-99 | 1976-00 | 1976-01 | 1976-02 | 1976-03
r=1% 23,741 | 3.648%%% | -3.724%** | -3.491%** | -3.166*** | -2.000*
(-2.977) | (-3.014) | (-3.247) | (-3.089) | (-2.745) | (-1.548)
r =3% -0.986™** | -0.926*** | -0.926*** | -0.817*** | -0.677** -0.338

(-3.034) | (-2.992) | (-3.242) | (-2.918) | (-2.389) | (-1.103)
Sierra Leone | 1979-98 | 1979-99 | 1979-00 | 1979-01 | 1979-02 | 1979-03

r=1% -6.005*** | -4.206** | -2.719* | -3.415** | -3.376** | -3.373**
(-2.705) | (-2.029) | (-1.561) | (-2.101) | (-2.187) | (-2.246)
r =3% -1.688%** | -1.217** | -0.788* | -0.973** | -0.968** | -0.963**
(-2.839) | (-2.164) | (-1.659) | (-2.185) | (-2.275) | (-2.328)
Sudan 1979-98 | 1979-99 | 1979-00 | 1979-01 | 1979-02 | 1979-03
r=1% -0.932* | -1.079** | -1.123** | -1.155** | -1.067** | -0.873**
(-1.555) | (-1.873) | (-2.028) | (-2.161) | (-2.088) | (-1.862)
r =3% -0.259* | -0.307** | -0.319** | -0.327** | -0.286** | -0.216**
(-1.467) | (-1.848) | (-2.042) | (-2.207) | (-2.052) | (-1.737)
Tanzania 1983-98 | 1983-99 | 1983-00 | 1983-01 | 1983-02 | 1983-03
r =1% 0.210 -1.187 -5.292* -1.821% | -1.873** | -1.734**
(0.089) | (-0.818) | (-1.497) | (-1.695) | (-1.913) | (-1.886)
r =3% 7.71E-03 | -0.342 -0.493* -0.501* | -0.510** | -0.464**
(0.012) | (-0.879) | (-1.561) | (-1.762) | (-1.984) | (-1.932)
Zambia 1977-98 | 1977-99 | 1977-00 | 1977-01 | 1977-02
r=1% 5.952** | 6.483** | 6.433** | 6.412** | 6.646*
(2.069) | (2.159) (2.257) (2.327) (2.497)
r =3% 1.601%* | 1.551%* | 1.552%* | 1.592%* | 1.594**

(2.025) (2.107) (2.168) (2.261) (2.332)

(Notes) t statistics is in parentheses.
* significant at 10 percent, ** significant at 5 percent, *** significant at 1 percent. Lag length

is 2 for debt variable and 1 for net exports.
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Table 3. Unit Root Tests : Imports, Exports, Net Interest
Payments, and Current Accounts

Augmented Dickey-Fuller (ADF) Statistic

Country M, Xt re Dy A M, AXy Ari Dy My-Xq+ry Dy
Benin 21.79(3) | -2.13(2) | -2.14(1) | -5.39(2)*** | -5.05(1)*** | -3.85(1)*** | -4.58(0)***
Congo, Re. | -3.01(1) | -2.14(2) | -1.22(2) | -4.75(1)*** | -4.82(1)*** | -5.63(1)*** | -1.85(2)
Cote d'Ivoire | -2.72(2) | -2.87(1) | -2.21(1) | -3.52(3)** | -3.70(0)** | -3.41(0)** | -4.06(2)**
Ethiopia -1.31(1) | -1.76(1) | -1.76(1) | -3.65(1)** | -4.92(0)*** | -2.90(0)* -1.81(1)
Ghana -2.20(3) | -2.12(3) | -4.33(0)** | -4.25(1)*** | -4.15(1)*** | -7.77(2)*** | -4.54(2)***
Madagasear | -2.54(1) | -1.36(1) | -1.80(1) | -4.20(1)*** | -3.28(6)** | -4.37(0)*** | -3.84(1)**
Malawi 22.29(4) | -2.48(1) | -1.31(2) | -4.87(1)*** | -5.98(1)*** | -5.32(2)*** | -2.77(0)
Mali -2.91(1) | -2.23(1) 0.72(1) -4.80(0)*** | -5.79(0)*** | -3.67(0)** | -2.24(2)
Mozambique | -3.10(1) | -2.15(5) | -2.55(2) | -2.89(3)* -4.28(1)*** | -3.60(1)** | -0.97(1)
Rwanda -2.81(3) | -2.68(1) | -2.31(0) | -4.09(1)*** | -4.16(1)*** | -4.52(1)*** | -2.42(2)
Senegal 21.96(0) | -2.46(0) | -2.74(1) | -5.68(0)*** | -3.41(1)** | -4.06(1)*** | -2.35(1)
Sierra Leone | -1.55(1) | -1.54(1) | -1.85(1) | -4.12(2)*** | -3.72(0)** | -5.51(1)*** | -1.65(1)
Sudan 21.78(0) | -1.65(1) | -1.66(1) | -3.99(1)*** | -4.33(0)*** | -2.91(1)* -2.11(1)
Tanzania -1.50(1) | -1.87(1) | -2.86(0) | -4.38(1)*** | -2.94(0)* -3.48(2)** | -3.21(1)
Zambia -1.60(0) | -0.70(1) | -1.18(0) | -3.91(1)*** | -3.91(1)*** | -3.16(1)** | -1.59(2)

( Notes ) Augmented Dickey-Fuller’s t-type statistics are reported. We apply detrended test

with a constant and time trend for “level” variable, and demeaned test with only constant for

“first difference” variable and “M-X+rD.” We choose the lag length in terms of no correlation

of residuals and B.I.C. Lag length is in parentheses.

(*) significant 10 percent, (

is from 1975 to 2002.

**)

significant 5 percent,
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APPENDIX: Data Description

Variables Definition Data Sources
CAD the ratio of current account deficit to GDP. WDI

If CAD O 0, it means deficit.
GDP Gross Domestic Product. [ 1FS

Private Savings
Public Savings
Domestic Savings
X

REER

Terms of Trade
Black market
premium

Aid Flow

Industrial Economic
Growth
LIBOR

D
M
rD

See Loayza et al.[17]

See Loayza et al.[17]

Gross Domestic Savings /GDP

Exports of goods, and services

Real effective exchange rate

1995=100

log(1+parallel market rate/official exchange rate) O

Official development assistance and
official aid /gross capital formation
Industrial countries’ economic growth rate

London Interbank Offered Rateld One yeard minus
the rate of inflation in industrial countries
External debt

Imports of goods and services

Net interest payments

Loayza et al.[17]
Loayza et al.[17]
WDI

WDI

WDI

WDI

WDI O

WDI

IFS

IFS

Authors’ calculations

WDI
Authors’ calculations

(Notes) WDI: World Development Indicators (World Bank CD-ROM)O IFS: International
Financial Statistics (IMF)
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Figure 1. Present Value of Debt/Export
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