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ABSTRACT

This paper assesses whether the increase in terms of trade provokes 
a reduction in the endogenous risk premium in developing countries. 
Following Gertler and Rogoff (1990) we suppose that the risk 
premium in economies affected by moral hazard in credit markets 
depends negatively on the size of the collateral (i.e. natural resources) 
that guarantee the liabilities. The hypothesis is that terms-of-trade 
shocks raise the value of this collateral. We alternatively apply five 
panel data estimation procedures (POLS, FGLS, RE, FE and FE-
FGLS) to two alternative data sets. Countries were classified into 
four income groups according to the World Bank procedure. 
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RESUMEN

Este trabajo investiga si el incremento en los términos de intercam-
bio provoca una reducción en el premio por riesgo endógeno en los 
países en desarrollo. Siguiendo a Gertler y Rogoff (1990), se asume 
que el premio por riesgo en economías que sufren riesgo moral en los 
mercados de crédito depende negativamente del tamaño del colateral 
(vr.gr. recursos naturales) que garantiza las obligaciones. La hipó-
tesis es que los shocks de términos de intercambio elevan el valor 
de este colateral. Se aplican cinco procedimientos de estimación de 
datos de panel (POLS, FGLS, RE, FE y FEFGLS por sus siglas en 
inglés) a dos muestras de datos alternativas. Los países fueron clasi-
ficados en cuatro grupo de ingresos de acuerdo al procedimiento del 
Banco Mundial.

Palabras clave: Premio por riesgo, choques de términos de in-
tercambio, daño moral, mercados de crédito, Argentina, América 
Latina.

Clasificación JEL: F32, F34, F41 
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1. Introduction

The debate regarding financial liberalization moves between those 
who argue that promoting capital account liberalization (and capital flows) 
is still an impediment to achieve global financial stability, and those who 
view the financial liberalization as a way to increase the welfare in por 
countries. We highlight the problem of the scarce capital flows toward 
less developed countries and assess the incentives that determine that 
international capital flows are mostly directed to developed nations. From a 
theoretical point of view our interest turns on to the so-called Lucas Paradox. 
Within a neoclassical setting, Lucas (1990) observed that capital did not 
flow from rich (i.e. those economies who have high levels of capital-labor 
ratio to poorer countries (economies with lower capital per worker)). We 
tackle the general problem of scarce capital flow from poor to rich countries 
and specifically analyse the predictions of Gertler and Rogoff (1990) that 
depicts the behaviour of a less developed economy with moral hazard in 
capital markets. We test the structural relationship between risk premium 
and terms of trade arising from the Gertler and Rogoff (1990) model. 

This paper assesses whether the terms of trade cause a reduction in the 
endogenous risk premium in developing countries. Developing countries 
have gone through a sharp increase in their terms of trade during the past 
decade. This work is aimed to study the effect of this upward trend on 
financial markets. The stated hypothesis is that terms-of-trade shocks raises 
the value of the collateral that the domestic economy posses to back their 
liabilities. As a consequence, as terms of trade increase the (endogenous) 
borrowing rate decreases and it encourages capital accumulation in 
developing economies. Figure 1 shows the (unconditional) relationship 
between these two variables for three Latin American Countries; at first 
sight, it looks like quite plausible hypothesis, even though for Brazil the 
relationship is less pronounced. The Gertler and Rogoff (1990) theoretical 
scheme establishes that an endogenous risk premiumarises in poorer 
countries if the amount of collateral that these economies have to ensure 
the repayment of its debt is lower than the capital they need to invest in 
their projects. The model assumes the existence of moral hazard in credit 
markets: given that lenders can not verify if borrowers utilize the borrowed 
money to finance the project (in fact, they can secretly lend abroad the 
money the previously obtained funds), the payment structure is thought to 
depend on the state of nature (i.e. the amount of the debt payment is higher 
in good times than in bad times.
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Figure 1: Terms of Trade and Risk Premium. 1977-2008.

Source: the Terms of trade and Risk Premium data are based on WDI and IFS. See Statistical 
Appendix

In a previous work Barone and Descalzi (2011) tackled this issue 
and analysed the relationship between risk premium and terms of trade 
for a group of Latin American Countries (we alternatively performed a 
regression analysis on two panel data: 9 countries during 1977-2008 and 14 
countries during 1984-2008). We found that the hypothesis that states that 
the risk Premium is negatively correlated to terms-of-trade shock cannot 
be rejected with the available data. Furthermore, the results suggested that 
the terms of trade are a better proxy of a country’s wealth than the GDP, 
because when these two variables were jointly added to the regression 
equation the size of the coefficient of GDP decreased. Thus, we conclude 
that in a world with moral 2 hazard in capital markets, the capital does not 
flow to less developed economies because the collateral they have is not 
sufficient to ensure the repayment of their debts.

In this paper we extent our analysis as follows. First, the data set was 
restructured by adding new countries and variables as well. Specifically, 
we deal with to data sets. The first set reports economic data for 75 
worldwide countries during 1980-2009, while the second (that includes 
additional variables) contain 69 countries for 1980-2004. Second, in order 
to evaluate the relative impact of terms of trade on the risk premium in 
less developed countries we have classified the countries in the panel in 
four income groups (according to World Bank criterion) with the aim of 
comparing among countries with different levels of development. Then, 
four dummy variables were added to regression equation to evaluate the 
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sign and statistical significance of the coefficients that measure the response 
of risk premium to terms of trade shocks across countries with different 
income levels.

Third, in this paper we alternatively run five estimation procedures 
to evaluate their performance. We apply Pooled Ordinary Least Squares 
(POLS) regression to obtain a first insight of the regression results. Next, 
a Feasible Generalized Least Square (FGLS) regression is carried out to 
account for the variability across time periods. In the next step, following 
Wooldridge (2002) we consider an unobserved effect model (UEM) to 
control for time-constant unobserved heterogeneity in panel data. On this 
basis, a RandomEffects (RE) regression is run as a particular case of FGLS 
when error autocorrelation is due to the time-constant unobserved variable. 
Next, the Fixed Effects analysis surges as an alternative method to deal with 
unobserved heterogeneity by applying the so-called within transformation. 
Finally, we run a Fixed Effect FGLS regression to combine both FE and 
FGLS analysis upsides. We expect the latter regression (Fixed Effect 
FGLS) to perform better, because it allows both to eliminate the unobserved 
random variable and to deal with heteroskedasticity as well. This statistical 
approach will foster the evaluation of stability of the estimated coefficients. 

The rest of this paper is organized as follows. Section II reviews the 
Lucas Paradox. In section III we briefly describe the Gertler and Rogoff 
(1990) model. In section IV estimation strategy is depicted. In section V the 
regression results are shown. In section VI we conclude. 

2. The Lucas Paradox and the direction of capital 
flows

Lucas (1990) explained that in a scheme with two economies (the 
rich country and the poorer one) producing the same good with the same 
constants returns to scale production function (that relates output with 
capital and labor inputs), the differences in production per worker between 
these economies are caused by differences in the level of capital per 
worker that they have. As a consequence, if trade in capital good is free 
and competitive, the capital will be allocated only in the poorer economy 
(where capital per worker is lower) until capital-labor ratio, and hence 
capital returns are equalized Lucas (1990).
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Lucas (1990) mentions three possible reasons in order to explain 
why observed capital flows fall short of the flows predicted by neoclassical 
theory. First, capital returns (i.e. the marginal product of capital in terms of 
capital per worker) between countries are not equalized owed to differences 
in human capital between poor and rich countries. Lucas (1990) corrects 
labor input estimation for differences in human capital and found that 
the ratio of income per effective worker in the United States to the same 
variable in other countries diminishes.5

Second, income per worker is additionally different between rich and 
poor countries because in developed economies there are external benefits 
associated to the country’s stock of human capital: these knowledge 
spillovers are assumed to be affect producers within the country.6

Finally, the third aspect refers to the failures in capital markets as 
determinants of capital misallocation in poorer countries. The proposition 
here is that if borrowing contracts (arising from the flow of capital goods to 
poor economies) can not be enforced, then rich countries will not lend poor 
countries because they have not the guarantee they will receive the rents 
of the capital invested in the developing economies. As a consequence, a 
“political risk” would appear.7

	 5	 Two remarks: first, after adjusting for differences in human capital, relative income per 
worker ratios (between U.S. countries and  a given developing country) are still large in 
Lucas’s work to expect capital flow much larger than observed. Second, constant returns 
equal capital returns imply equal wage rates for equally skilled labor, so if there were not 
incentives for capital to reallocate to poorer countries, there would not be motives for 
labor to flow either. However, empirical evidence against wage rate equalization between 
countries is found frequently.

	 6	 Lucas (1990) assumes that the economy’s technology level is the average level of its 
worker’s human capital raised to a power. Then, if marginal products of capital are 
equalized, differences in the level of capital per worker are additionally caused by human-
capital-stock’s local spillovers.

	 7	 However, Lucas (1990) asks why the ratios of capital per effective worker were not 
equalized between economies before 1945, even though it could be expected that during 
this period the contracts between two countries (i.e. between the imperialist and her colony) 
would be enforced with the same effectiveness as a contract with a domestic borrower. 
He answers the question assuming that the imperialist has exclusive control over trade to 
and from a colony, but the labor market in the colony is free. Additionally, the colony has 
no capital of its own. The control over the capital gives to the imperialist the monopsony 
power over wages in the colony (this assumption would have been true in the case that a 
small part of the colonial labor force would have been skilled enough to work with capital; 
otherwise it would be difficult to imagine that imperialist would have had much monopsony 
power over general wage level in the colony). She maximizes the total production less 
wage payments at a competitively determined wage less the opportunity cost of capital. 
In equilibrium the imperialist choose a level of capital per worker lesser than the amount 
corresponding to a competitive labor market (wages are set at artificially low levels). In 
this case, notwithstanding that the borrowing contracts are enforced, the control of capital 
imports by the imperialist provokes that capital does not flow to poor countries.
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Several policy issues arise. If either differences in human capital or 
local spillover (associated to human capital’s stock) exist, then external 
capital flows would be fully offset by reductions in private foreign investment 
in poor countries, by increases in that country’s investment abroad, or 
both Lucas (1990). In other words, the capital stock in poor countries 
will not change if foreign capital flows towards them as a consequence 
of differences in relative capital returns: considering either differences 
in human capital or in a level of technology that reflect human capital’s 
externalities, the differences in income per worker would disappear and the 
foreign investment would be offset by a reduction in the invested capital.

In the same way, if differences in capital returns are maintained in 
order to secure monopoly rents, capital transfers to poor countries will also 
be fully offset by reductions in private investments. 

Policy recommendations should be focused on the reduction of the 
political risk in order to promote the capital to flow toward poor countries. 
Additionally, the investment in human capital would reduce income 
per worker differentials between poor and rich countries encouraging 
investment in less developed economies.

Alfaro et al. (2005) classify the theoretical explanations of the Lucas 
Paradox in two groups. First, explanations that consider differences in 
fundamentals across countries are considered; the second group includes 
the analysis of the international capital market imperfections.

In the first group Alfaro et al. (2005) mention that differences 
in fundamental across countries are caused by (i) missing factors of 
production; (ii) government policies; and (iii) institutional structure and 
total factor productivity.

The first explanation indicates that apparently capital returns are not 
equalized between countries then it would be an incentive for capital to 
flow toward poorer countries. However, the differences in capital returns 
are due to a miss specification of the neoclassical production function. 
Second, the lack of capital flows from rich to poor countries can be caused 
by differences across countries in government tax policies that imply 
substantial differences in capital-labor ratios (i.e. inflation operates as a tax 
that decrease the return to capital; additionally the government can impose 
capital control to limit external capital flows).
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Finally, Alfaro et al. (2005) indicate that the quality of the country’s 
institutions affects the capital flows toward poor countries. They assume 
that the institutions encourage investment decisions by ensuring property 
rights of entrepreneurs and preventing elites from blocking the adoption of 
new technologies. Under this view, the Solow’s residual not only captures 
the differences in overall efficiency across countries but also the incentive 
that institutions offer to promote the foreign investment.

The second group of models tends to explain Lucas Paradox by 
considering the problem of imperfections in international capital markets. 
In order to tackle this subject it is necessary to distinguish between 
asymmetric information models from the theoretical frameworks aimed to 
analyse the sovereign risk8. Additionally, asymmetric information problems 
can be ex-ante (adverse selection), interim (moral hazard) or ex-post (costly 
state verification). Finally, the sovereign risk concept follows from Lucas 
(1990), who analysed the political risk stemming from the difficulties 
that the creditor could have to enforce the borrowing contracts; given the 
incentive that debtor has to avoid rent on capital payments once the foreign 
capital is sunk9.

	 8	 This classification follows from Obstfeld and Rogoff (1996).
	 9	 Alfaro et al. (2005) point out that the statement related to the political risk is a matter of 

controversy nowadays. Lucas (1990) considers that political risk does not represent a motive 
for preventing foreign capital to flow to poor  countries (as he explains that capital was 
reluctant to flow toward less developed countries even though there were not difficulties to 
enforce borrowing contracts between the imperialist nation and her colony before 1945). 
On the other side, Reinhart and Rogoff (2004) argue that sovereign risk is a quite likely 
explanation for the lack of capital from rich to poor countries: they find that so little funds are 
channelled through equity (this fact would imply that investors perceive a high probability 
that the government would prevent them from receiving the rent payment on previously 
invested capital), and that the overall private lending rises more than proportionately with 
wealth (this would indicate that there is no a problem of information asymmetries because 
de creditors do not ask for a collateral in order to secure the repayment of the loan).Reinhart 
and Rogoff (2004) additionally suggest that better institutions, human capital and other new 
growth theory elements tend to eliminate credit market imperfections. Alfaro et al. (2005) 
agree with this hypothesis in the sense that they assume that institutions may account for 
both weak fundamentals and capital market imperfections.
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3. A model with endogenous risk premium with 
moral hazard in capital markets

In this section we summarizemain conclusions of Gertler and Rogoff 
(1990). This theoretical framework will be useful to interpret the regression 
results in the following section. The content of this chapter is closely related 
to Barone and Descalzi (2011). The aim is to depict response of the risky 
rate to a permanent terms-of-trade shock. The model represents the case of a 
small open economy in the Southern cone borrowing from the North. There 
are two periods, one good, and a large number of identical individuals. The 
representative individual is risk-neutral and cares only about consuming in 
period 2.

The economy has an endowment of W1 units of the consumption 
good in period 1 and of W2 in period 2. The individual has two investing 
possibilities in order to utilize W1. First, he can lend abroad at a risk-free 
(gross) rate r. Alternatively he could invest in a risky technology. Each 
person in the country has a project. All projects are identical ex ante, and 
yield ex post returns as follows: k units of capital in period 1 yield Ø units of 
second-period output y with probability π(k) and zero units with probability 
1 − π(k). π(*) is increasing, strictly concave, and twice continuously 
differentiable,with π(0) = 0, π(∞) =	 Inves tmen t 
raises the probability that the individual’s project will yield a high level 
of output, and the marginal expected return to investment is diminishing. 
It is supposed that the outputs are independent across the projects of the 
different individuals. The individual budget restriction in the first period is:

W1 + b ≥ k	 (1)

 b is the amount that the economy borrows from the rest of the world. 
If the restriction is hold as an inequality, it means that the amount that 
the individual borrows from the rest of the world is higher than what he 
needs to finance the project: he lends abroad the difference between the 
total funds and the required investment.

With regard to the information structure, it is supposed that the 
lenders are able to observe endowments W1, W2, the production function 
π(*) and the amount b that debtor country borrows.
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However, they can not observe what the borrower does with the 
funds he borrow from abroad: that is, creditors are not allowed to observe k 
and the borrower, for example, could secretly lend abroad rather than invest 
in the projects. Finally, the realized output is freely observed by lenders.

Given the existence of moral hazard in capital market the contracts 
will be conditioned only on realized output y, and not on k. More specifically, 
with the purpose of rising funds by an amount equal to b he issues a state-
contingent security which pays Zg in “good times”, and Zb in the event of 
the bad outcome. Then, given any output-contingent payoff, the borrower 
will choose k so that: 

π′ [θ − (Zg − Zb)] = r	 (2)

Thus, in order to maximize her expected consumption the economy 
will equate her expected marginal gain from investing with her opportunity 
cost of (secretly) holding assets abroad. Insofar Zg differs from Zb, k will 
differ from its first-best optimum value k* determined by the condition:

π′ (k*) θ = r	 (3)

It should be noted that Zb ≤ W2 , given that the borrower’s 
consumption must be nonnegative. The solution of the model is as 
follows.If the present value of the borrower’s endowment stream
	 is less than k* (V < k*), she will not offer lenders a riskless
security. It can be shown that in equilibrium the contract pays lenders 
W2 in the bad state (Zb = W2 ), and the lender does not secretly lend abroad.
The solution for k and	 is represented by the following 
equations:

(4)

(5)

Figure 2 represents IC and MR curve. The incentive constraint (IC) curve 
has a negative slope. It equates the expected gain from investing with the 
country’s opportunity cost (given by the risk-free rate r ) of (secretly) 
holding assets abroad. If	 increases, then optimal k will fall because 
the (expected) profit frominvested is reduced. It intersects the horizontal 
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axis at k 10. The market rate of return (MR) curve has a positive slope. This 
equation indicates that lenders must receive the market rate of return. When 
k increases, the poor economy increases her borrowing, then she has to
offer to creditors a greater Zg (and hence a greater	 given that Zb is fixed) 
to get additional funds. The curve intersects the horizontal axis at k = V.

Figure 2: Optimal capital stock with V < k*

	 10	 It follows from the inspection of  IC curve.

The Figure 2 shows that in this circumstance (i.e. when V < k* ) 
the optimal capital stock is below the level associated with the first-best 
allocation (k*). As are result, the ex post per-capita output, θπ(k) , must lie 
below its first-best value, θπ(k*). In this model there is not aggregate risk as 
the productivity risk is independent across investment projects, and because 
the number of projects is large. The loan rate that paid to lenders is:

(6)

It represents the rate on the uncollateralized component of borrowing 
and is decreasing in k. On the other hand, if V ≥ k* the collateral (the 
country’s wealth) is sufficiently high to secure the payment of the debt, 
then the projects are financed at a rate r, and the capital corresponding with 
its first-best allocation is (k*).
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Figure 3: Effects of a terms of trade shocks on Z

Figure 3 depicts the response of rL to a permanent terms-of-trade 
shock. A rise in terms of trade increase the economy’s wealth V. It causes 
MR curve to shift downward. As a result rL diminishes and k decreases. A 
permanent shock is thought to affect rL to a greater extent than a transitory 
one. Then per capita investment and per capita output will depend on the 
terms of trade (other things being equal).

4. Estimation strategy

In this section a simple empirical model is suggested to test the 
response of the risk Premium to terms of trade shocks. We add to the 
regression equation a set of control variables and interpret their coefficient 
on the basis of the theoretical model. In section 3.1 we formulate two 
estimation equations, whereas in section 3.2 a brief explanation of estimation 
methods is carried out.

4.1. The regression equations

In Gertler and Rogoff (1990) model the risk premium rate (i.e. the 
difference between the endogenous risky rate and the risk-free rate) depends 
on capital: the higher the capital the lower is the risk premium required to 
raise fund to apply to investment. This prediction enables us to state the 
following structural relationship:

(7)
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Equation (7) indicates that the risk premium PR depends on capital K 
as Gertler and Rogoff (1990) suggest. The hypothesis is that γ1 is positive: 
as capital increases, a lower risk Premium is needed to get additional 
borrowing from abroad. Despite of this expression could be inferred 
from the theoreticalmodel, the equation (7) should not be intended as a 
theoretical representation of neither the demand of investment nor the 
supply of lending.

The second structural equation inferred from Gertler and Rogoff 
(1990) is:

(8)

and states that the capital stock depends on the terms of trade TOT). Gertler 
and Rogoff (1990) indicate that when the wealth increases, the collateral 
that the poor economy posses to back her debt rises; then the borrowing 
costs diminish and the equilibrium capital stock finally increases.

In Gertler and Rogoff (1990) model the wealth is the discounted 
value of the period endowment possibly related to natural resources and 
does not depend on capital.

Our hypothesis is that in developing countries the wealth is highly 
related to the terms of trade rather than to the capital. Thus, equation (8) 
represents the impact of the collateral on the capital stock (i.e. the terms-of-
trade shocks can be seen as the changes in wealth in the case that they are 
represented by permanent innovations. So, a positive terms-of-trade shock 
pushes the collateral up, increases the credit supply for a given capital cost, 
and finally equilibrium capital stock increases). The second assumption 
then is that β1 is positive.

Replacing (8) into (7) gives:

(9)

or

(10)
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It is expected that terms of trade will be negatively correlated with 
premium risk, as the later variable increases the collateral. This leads to 
higher capital accumulation, which is associated to a lower risk premium. 
If we add a set of selected control variables we have the first equation to be 
estimated:

(11)

RD is the dependency ratio. If the dependency ratio increases, the 
domestic saving should fall; then it would cause the supply of lending to 
decrease for a given return. It encourages the optimal capital to decrease. 
Finally, an increase in the rate of dependency should cause the premium 
risk to increase because then optimal capital stock diminishes (thus, it is 
expected that α2 will be positive).

M2GDP represents an index of financial deepness. The greater the 
financial deepness the higher is the supply of lending (given a fixed capital 
return) and equilibrium capital stock will increase if M2GDP hikes; then the 
related risk premium should be lower. Thus the coefficient of this variable 
α3 should be negative.

INFL is the inflation rate. The higher the inflation rate the greater is 
the risk premium, given that according to the usual formula the domestic 
nominal interest rate is equal to the real interest rate plus the expected rate 
of inflation. As a consequence, it is expected that INFL will be positively 
correlated with the risk premium.

DEGDP is public debt-to-output ratio. In the Gertler and Rogoff 
model the meaning of this variable could be understood as follows. Given 
that in less developed countries the wealth depends only on the exogenous 
endowment, the amount that the economy posses to increase the investment 
hinges on the amount she borrows from abroad. Thus the higher is the 
external debt the greater is the investment (under the hypothesis that in 
equilibrium the economy only uses external borrowing for pushing capital 
up rather than to secretly lending abroad). A caveat for estimation proposes: 
DEGDP could be endogenous in the estimation equation (i.e. a positive 
shock in external debt could give rise to an increase in risk premium as 
numerous empirical works suggest to depict the behaviour of less developed 
small open economies).
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AC is the index of trade openness. The Literature on international 
finance suggests that the estimated coefficient of this variable should be 
negative. Finally, GROWTH is the anual growth rate of Gross Domestic 
Product (GDP). Gertler and Rogoff (1990) suggest that this variable could 
be a proxy of a country’s wealth. Thus, it should be negatively correlated 
to the risk premium. The question is the following: do the terms of trade 
as compared with the GROWTH represent a more accurate measure of the 
collateral in less developed countries? It is expected that for low-income 
countries the coefficient of terms of trade will be negative while the 
corresponding coefficient of GROWTH should be close to zero.

In previous papers Barone and Descalzi (2010), Barone and Descalzi 
(2011) we find evidence to assert that the growth trend Latin American 
countries could be closely correlated to the terms-of-trade performance. 
In fact, Barone and Descalzi (2011) found that when the permanent 
component of the terms of trade and the per capita GDP (GDPPC) were 
jointly included as regressors of the risk premium, the estimated coefficient 
of GDPPC decreased. Thus, we expect that for less developed countries 
the estimated coefficient of this variable will be either zero or lesser than 
the corresponding coefficient estimated for more developed countries. This 
model is run for a data set with 75 countries for the period 1980-2009 (See 
statistical appendix for more details).

4.1.1. Adding dummies to control for income levels

In this section we add four dummy variables to assess the effect of 
the explanatory variables on risk premium across countries with different 
per-capita income levels. We classify the countries into four income groups 
following the World Bank criterion. ZLi is a dummy variable that is equal 
to 1 if country i belong to the group of “low-income low-income countries 
according to the World Bank classification. ZMi (ZUMi ) is equal to one for 
country i belonging to the group of middle-income (upper-middle income) 
nations. Finally, ZHi is a dummy variable that is equal to 1 if country i belong 
to the group of higher-income countries. Now, if the chosen explanatory 
variables are allowed to interact with the variable dummy Z, we have a 
modified version of equation (11) given by:

(12)
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It is expected that coefficient of terms of trade will be greater in 
lower-income (less developed) countries. According to the Gertler and 
Rogoff (1990) hypothesis are the poorest countries who rely on the values 
of her natural resources (i.e. terms of trade are used here as proxy of wealth 
changes) as collateral to back her liabilities.

APF is the index of de facto financial openness. It is expected that this 
index will be negatively correlated with the risk premium. Given that the 
variable APF is only available for 69 countries (with T=25) equation (12) 
will be first estimated with the original data set. Later, APF will be included 
as regressor and the model will be estimated for the reduced sample (N=69; 
T=25). See statistical appendix for further details.

4.2. Regression procedures

In what follows the estimation procedures used in this paper are 
summarized. We briefly stress its main features and explain why they 
represent a suitable procedure for obtaining adequate estimates.

i) Estimating unobserved effects models by Pooled OLS (POLS )

The model Yit = βXit + Uit (t = 1, 2, ..., T; i = 1, 2, ..., N) so that 
Vit = ci + Uit . Where ci is a time invariant random variable (the unobserved 
effect). This model could be correctly estimated under the assumption that 
E(X′ itVit ) = 0 (estimated beta would be consistent). However it should 
be stressed that even though the exogeneity condition is satisfied the 
compounded errors will probably be serially correlated due to the existence 
of ci in each Vit . Thus, the estimation by POLS is suitable when N is large.

ii) Random Effects estimation

Other possibility is to estimate the unobserved effect model by 
Feasible Generalized Least Squares (FGLS ). Two assumptions should be 
hold: the zero conditional mean assumption and ci should be independent 
of Xi as well. The Random Effect model finally requires to states that 
conditional variances of Uit are constant while conditional covariances for 
Uit are zero. Conditional variance of ci is constant. Under these assumptions 
the random effect estimator is efficient within the class of consistent 
estimators. If the assumption of conditional homoskedasticity does not hold 
a robust variance estimator should be computed. 
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iii) General FGLS estimation

If Uit are expected to be heteroskedatic and serially correlated then 
a general version of FGLS should be applied. That is, if the conditional 
homoskedasticity assumption does not hold, then   should be estimated 
without restrictions according to                                                         residuals.

iv) Fixed Effects estimations

In the fixed effects estimation ci is allowed to be arbitrarily 
correlatedwith Xit . AsWooldridge (2002) remarks, Fixed Effects analysis 
is more robust that Random Effects (because it consistently estimates the 
partial effects in presence of time-invariant omitted variables). However, 
this robustness comes to a price: in Fixed Effects analysis is no longer 
possible to include timeconstant factors in the estimation equation (because 
it is not possible to distinguish between observables and non observables 
variables). Only time-varying explanatory variables (each element of Xit 
varies along t at least for some cross sections units or countries in this case) 
are allowed.

v) Fixed Effect FGLS estimator

As Wooldridge (2002) Fixed Effects regression can fail for two 
reasons: a) Because the conditional homoskedasticity assumption does 
not hold; b) Even if conditional variance matrix is equal the unconditional 
variance matrix, the unconditional variance matrix may not be scalar. By 
using the residual of the Fixed Effect regression, a FGLS can be performed 
(using time-demeaned variables). This analysis allows for an unrestricted, 
albeit constant, conditional covariance matrix. As Wooldridge (2002) 
states, this is a natural route to follow if the robust standard errors of the 
fixed effects estimator are too large to be useful and if there is evidence of 
serial dependence or a time –varying variance in the uit.
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5. Regression results

Table 1 shows the results of the regression of (the log of) risk premium 
on (the log of) terms of trade, the dependency rate, the M2-to-GDP ratio, the 
index of financial deepness, the rate of inflation, the debt-to-GDP ratio, the 
trade openness index and the growth rate. The statistical appendix describes 
the sources as well as the procedures that have been utilized to construct 
these indicators. The table reports the estimated regression coefficients 
obtained by applying Pooled Ordinary Least Squares (POLS ), Feasible 
Generalized Least Squares (FGLS), Random Effect (RE), Fixed Effects 
(FE) and FE − GLS estimation.

In order to assess the significance of the estimated coefficients, a 
heteroskedasticity-robust variance is computed by considering that the 
conditional homoskedasticity assumption does not holdWooldridge (2002). 
The table shows (in parenthesis) the resulting p-values (a two sided test 
is carried out to test parameters statistical significance). The statistical 
regression is carried out for the whole sample of seventy five countries. 
It is a first step to assess the overall fit of the selected variables, without 
distinguishing between developed and developing countries.

In all regressions, the estimated coefficient of the terms of trade is 
negative and significant different fromzero as it was expected (the only 
exception is when a Fixed Effect regression  is run, when the hypothesis 
that the coefficient is zero cannot be rejected with a 1% significance level 
using a hetersokedasticity-robust variance). The estimated coefficients of 
the RD and GROWTH variables have the expected negative sign as well, 
and these are significant different from zero.

The evidence is mixed when the sign and significance of the 
other coefficient is analyzed: the null hypothesis that the coefficient of 
M2GDP is zero cannot be rejected with robust variances when FE, RE 
and FE − GLS analysis are applied (although in all regression equations 
the estimated coefficient has the negative expected sign).
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Table 1: Determinants of the risk premium 1980-2009.

Finally, the estimated coefficients of INFL, DEGDP and AC are 
statistically significant (and with the expected sign) only when FGLS and 
FE − FGLS are applied (even more, the coefficient of AC is significant at 
a 5% confidence level).

Table 2 shows a regression that includes four dummies variables that 
represent the level of income that a particular country has. We distinguish 
between four groups of countries:  those that have the lower (L), a medium 
(M), an upper medium (UM) and high (H) level of income. We allow these 
dummy variables to interact with all regressors to assess if the respective 
coefficients are different between groups with different income levels. The 
variables utilized in the regression are the same as in table 1.
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The results indicate that there are no differences in the coefficients 
of TOT across countries with different levels of income. What is more 
important though, is the role that the dummy variables play when these 
interact with GROWTH. It can be seen in table 2 that the growth  in the 
economies belonging to the group of lower level of income is not significant, 
while in the medium group is not significant at 1% level of confidence both 
in RE and FE regressions. Furthermore, in the two groups of higher level of 
income (UM and H groups) the coefficients of growth are significant (even 
though a heteroskedasticity-robust variance is used) while the estimated 
values display a greater size (in absolute value).

Table 3 displays the regression results when the dummy variables 
are set to interact with all the chosen explanatory variables in the statistical 
model and the APF variable is added as well. The LNTOT coefficients remain 
significant at least at a 5 level in all regressions, excepting for the group of 
countries with medium income level (LNTOTM) where the coefficient is 
non significant at usual confidence levels. In countries with Lower, Medium 
and UpperMedium level of income the estimated coefficient of the rate of 
dependency (RD) remains significant; however in the case of countries with 
higher level of income this variable would not explain the behaviour of the 
risk premium at 1% level of significance.

Table 2: Determinants of the risk premium 1980-2009.
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Excepting for the case when a FGLS regression is applied, the 
M2GDP variable does not seem to explain the behaviour of the premium 
risk. When the significance of the rate of  inflation is tested across countries 
with different level of income, a meaningful fact arises: it can be seen 
that in the group of Upper Medium countries the coefficient of the rate of 
inflation has the expected sign and this value is significantly different from 
zero as well, using both non robust and heteroskedasticity robust variance 
estimator. Meanwhile in the other groups the estimated coefficient remains 
with the expected sign but not in all cases the null hypothesis (which states 
that the value of the coefficient is zero) can be rejected.

As in Table 2, it can be seen that the debt-to-GDP ratio does not seem 
to have enough explanatory power to explain risk premium movements 
(except for when a FGLS regression is applied in both lower and upper 
medium income countries) when a hetoroskedasticity-robust variance is 
used to test the parameters significance. The evidence for the coefficients 
of trade openness (AC) is somewhat different to DEGDP: the estimate 
coefficients of AC have the negative expected sign and are significant 
different from zero as well in the case of upper-medium income countries 
(with the exception of the coefficient estimated by a Fixed Effect regression). 

As in previous tables, it can be viewed that the significance of the 
GROWTH variable depends on the country group: while in the poorer 
countries variable interaction of growth with the corresponding dummy 
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variable is not significant, in the group of richest countries the growth 
explains risk premium movements. Finally, the Table 3 adds the index 
of financial openness (APF) as an explanatory variable. The estimated 
coefficient is only significant at 1% level for the group with lesser income 
levels.

Table 3: Determinants of the risk premium 1980-2009.
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6. Concluding Remarks

In this paper we perform a statistical analysis to shed light on the 
main determinants of the risk premium in developing countries. Following 
Gertler and Rogoff (1990) we state that capital does not flow to developing 
countries because an endogenous risk premium arises. As a consequence 
of asymmetries in the capital markets (i.e. moral hazard) borrowers have 
to pay a risky rate to lenders that exceed the international (free risk) rate. 
Gertler and Rogoff (1990) shows that the greater the level of collateral (i.e. 
natural resources) that the poor country has the lesser the (endogenous) risk 
premium that she has to pay to lenders. Thus, on the basis of this model we 
test the hypothesis that states that in developing countries the risk premium 
in negatively correlated to terms of trade. Additionally, we include in the 
regression equation a set of control variables widely used in the literature.

We apply a variety of regression procedures to evaluate the goodness 
of fit and the stability of estimated coefficients. Specifically, six estimation 
panel data methods are run. Pooled Least squares, Feasible Generalized 
Least Squares (GLS), Random Effect analysis, Fixed Effect analysis and 
Fixed Effect GLS are carried out, to account for different scenarios related 
to the correlation structure in regression errors. To evaluate the differences 
of the response of the risk premium among countries with different stages 
of development, we use a dummy variable to distinguish four groups of 
countries according to the country income level (Lower, Medium, Upper 
Medium and High income). Thus, the index constructed by the World Bank 
is used as proxy of the development stage of a given country.

The main results are the following (we report the obtained results 
under Fixed Effect FGLS regression given that this estimation method give 
us the best fit, as it was expected). Firstly,  we find that the risk premium is 
negatively correlated with the terms of trade in all country groups, although 
the estimated coefficients seem to be greater for the group of countries with 
higher income levels. Secondly, the estimated coefficient for the rate of 
dependency is negative, and is significantly different from zero. Thirdly, 
the index of financial deepness is only significantly different from zero 
(and with the expected negative sign) in the group with lower and médium 
income (at least at a 5% level of significance). Fourthly, the inflation rate 
affects positively in all groups (although the coefficient significance is 
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lesser in group of higher income economies). Fifthly, the debt-to-GDP 
ratio is significant only for both the group of low income (at 5% level) 
and the medium income group (at 1% level). Given that the sign of the 
estimated coefficient is positive, it seems that the level of the debt tends to 
push risk premium up. Sixthly, the estimated coefficient of trade openness 
is significantly different from zero both for the group of upper medium and 
higher income groups. But in the first group its signs is positive whereas in 
the latter group is positive.

The GROWTH variable is not significantly different from zero in 
the group of poorer countries. It would mean that for the less developing 
countries the growth trend would be leaded by the terms of terms cycle. In 
the rest of the countries this variable is significantly different from zero and 
has the expected negative sign. Finally, the results suggest that the index 
of financial deepness helps to explain the performance of risk premium 
in the group of countries with lower income levels (the coefficient is not 
significantly different from zero in the case of Higher income countries, 
while is significantly different from zero at a 5% level of significance in the 
group of upper médium income countries).
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APPENDIX A. Statistical Appendix

Annual data for years 1980-2009 for economic aggregates were 
obtained fromWorld Development Indicators (WDI), International 
Financial Statistics (IFS), UNCTAD and TheWorldwide Governance 
Indicators, 2011 Update.

TOT: is the terms of trade, serie code TT.PRI.MRCH.XD.WD serie 
name NET BARTER TERMS OF TRADE INDEX (2000=100),WDI. For 
Chad, Guinea-Bissau and India data were obtained from the UNCTAD.

RD: is the dependency ratio, serie code SP.POP.DPND serie name 
AGE DEPENDENCY RATIO (per cent of working-age population) WDI.

M2GDP: is the M2 to GDP ratio. M2 serie code FM.LBL.MQMY.
CN serie name Money and quasi money (current LCU), WDI and Central 
Bank. GDP serie code NY.GDP.MKTP.CN serie name GDP (current LCU).

INFL: is the inflation rate serie code NY.GDP.DEFL.KD.ZG, serie 
name INFLATION, GDP DEFLACTOR (% annual).

GROWTH: serie code NY.GDP.MKTP.KD.ZG, serie name GDP 
GROWTH (% annual) WDI.

DEBTGDP: is the debt to GDP ratio and is obtained from Historical 
Public Debt Database Prepared by S. Ali Abbas, Nazim Belhocine, Asmaa 
ElGanainy, and Mark Horton. IFS.2010 WP/10/245. aNd WDI.

AC: Trade openness is calculated as the sum of exports and imports 
ratio to GDP. Serie code NE.EXP.GNFS.ZS serie name Exports of goods 
and services (% of GDP) and serie code NE.IMP.GNFS.ZS y serie name 
Imports of goods and services (% of GDP), WDI

APF: Financial openness the facto is calculated as the sum of gross 
international financial assets and liabilities ratio to GDP using Lane and 
Milesi-Ferretti dataset. 1980-2004.

PR Risk Premium is calculated as the difference between 
representative interest rate and international interest rate. the rate of interest 
of United State (code 11160CS.ZF .IFS) as the international free-risk rate.
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The representative interest rate for each country included in the panel 
data analysed the relationship between different definitions of interest rates 
available for the study period in each country. The following table shows 
the correlation coefficients between definitions  alternative interest rates, 
this correlation between different rates is high. The lending rate is preferred 
in cases where it was available, since it reflects the opportunity cost of 
domestic investors.

Table A.4: Correlation Coefficients
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The representative interest rate selected for each country was: a) 
Discount Rate (IFS) for Algeria, Benin, Burkina Faso, Colombia Costa Rica, 
Cote Dlvoire, Ecuador, Ghana, Jordan, Mali, Niger, Peru, Rwanda, Turkey and 
Venezuela. b) Lending Rate IFS or WDI for Australia, Bangladesh, Bolivia, 
Botswana, Burundi, Cameroon, Canada, Central African Republic, Chad, 
Chile, China, Congo Republic, Egypt, Gabon. Gambia, Guatemala, Honduras, 
Iceland, India, Israel, Kenya, Korea Republic, Lesotho, Malawi, Mauritania, 
Mauritius, Morocco, New Zealand, Nigeria Norway, Philippines, Singapore, 
south Africa, Thailand, United States, Uruguay and Zambia. c) Money Market 
Rate (IFS) for Argentina, Brazil, Guinea-Bissau, Indonesia, Madagascar, 
Malaysia, Mexico, Pakistan, Senegal, Sweden, Togo and Tunisia. d) Deposit 
rate (FR.INR.DPST) WDI for Hungry. e) Government Bond Yield IFS for 
Japan, Denmark, Germany, Ireland, Italy, Netherlands, Portugal, Spain and 
United Kingdom. e) Treasury Bill Rate, IFS for Greece.
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In addition, the correlation between risk premium and the EMBI+ 
for the period and the countries which data were available is studied. The 
results show a high correlation between the risk premium calculated as the 
difference between the rate of interest and international interest rate of each 
country and the annual average EMBI+.

Table A.5: Correlation between EMBI+ and
lending rate minus international rate (2002-2008)
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Table A.6: Countries included in the sample(*)




